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JABoitnnna Exarepuna BiaagumupoBHa

English for Maths and Maths for English (grammar, texts, practice) Part 1. Yue0Onoe
rnmocodue AJid CTYACHTOB-3a09YHUKOB 1 KypCa MCXaHUKO-MAaTCMaTUUYCCKOI'O (baKy.HBTeTa
no HampaiaeHussiM «llemarormdyeckoe oOpazoBaHue» (mo mnpoduao «MareMaTudeckoe

obpazoBanue») u «lIpuknannas napopmarukay.-Caparos, 2012.- 52c¢.

Yuebnoe mocobme English for Maths and Maths for English (grammar, texts,
practice) (Part 1) mis crysenToB-3204HUKOB | Kypca MEXaHHKO-MaTeMaTHYECKOro (haKyibTeTa
no HanpasneHusM «[lemarornyeckoe obpazoBanue» (1o npoduiro «MaremaTuiyeckoe 00pa3oBaHHE») H
«[Ipuknagnas wHpOpMaTHKa»  MPEACTABISICT COOOM MEpPBYI0 YaCTh y4ye€OHOTO MMOCOOUs MJis
CTYJCHTOB 3a04HOM (OpMBbI O0yUEHUSI MEXaHHKO-MaTeMaTH4eCKOro (axkyiapTeTa MepBOro rojaa
o0OyueHusl.

[Tocobue cocTouT U3 5 ypOKOB M KOHTPOJIBHOM paboThl. ['pamMmarnyeckuil MaTepuai
NEPBOI YacCTH COJICP)KUT MpaBUiIa YIOTpeOJCHHS BpEeMEH aKTHBHOIO 3ajora rpymm Simple,
Continuous, Perfect, Perfect Continuous.

Kaxxnip1ii ypok CTpyKTYpHO COCTOUT U3 ABYX yacTed. B rpaMmarnueckyro 4acTh BXOJUT
TEOPETHUUECKUN MaTepual W YIpaXHEHUS JUIsl €ro MOBTOPEHHUS W 3aKperuieHus. Bropas dacth
COCTOUT M3 TEKCTa W 3aJaHuM, MpeAHA3HAYEHHBIX IS Pa3BUTUS PA3JTUYHBIX BUJIOB PEUYEBBIX
HABBIKOB, OTPA0OTKH W 3aKPEIUIeHHUs JIEKCHYECKOTO M I'paMMaTHYecKoro mMaTepuaina ypoka. B
KOHTPOJIbHYIO PabOTy BXOJAT TEKCT, 3aJaHHsl K TEKCTYy U TECTOBBIE 3aJaHHs Ha TMPOBEPKY
rpaMMaTHYEeCKOTO Marepuaina. B u3maHue BKIIIOUYEHBI 3aJlaHUs PA3JIMYHOTO THIMA CIOXKHOCTH,
YTO TIO3BOJISIET YCIHCHIHO HCIOJB30BaTh €ro0 B TPYINIax CTYACHTOB C pPa3HON S3BIKOBOM
MOATrOTOBKOM:

YueObHOe mocobue TnpeaHa3HAueHO ISl CTYIEHTOB-3a0YHHMKOB 1 Kypca MEXaHUKO-
MaTEMATUYCCKOI'O (baKyJ'IBTCTa 0 HalpaBJICHUSAM «He;[ar OI'M4YCCKOC O6pa30BaHI/I€)> (HO HpO(bI/I.]'H-O

«MaremaTtrueckoe oopa3oBanue») u «llpukiagnas napopmaTrkar

Pexomenoosano k newamu
Kageopoui anenuiickoeo a3vika u MexCKy1bmypHOU KOMMYHUKAYUU
Dakynomema UHOCMPAHHBIX A3bIKOS U TUH2800UOAKMUKU

Capamosckozo eocydapcmeennozo ynueepcumema um. H.I'. Yepnviuesckozo
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Ypok 1.

Simple Tenses
THE PRESENT SIMPLE TENSE

1. VYrBepaurenbnas ¢opma The Present Simple Tense o6pasyercss oT WHOUHUTHBA
CMBICJIOBOrO TrJlarojia 0e3 dYacTuibl to. B TperbeM JIHIE €AMHCTBEHHOIO YHCIa TJIaroJibl
NPUHAMAIOT OKOHYAHWE -S WM -eS (II0Ce CBHUCTSMIMX W INMIAIUX -S, -SS, -Sh, -Ch, -X wiam
[JIACHBIX

We study maths. - Ms1 uzyuaem matematuky. He plays football 5 times a week. - Ou urpaer B
¢byT0601 5 pa3 B HeneNIo.

OKOHYaHWE  TJarojoB  TPEThEro  JIMIAa  EIMHCTBEHHOTO  YHCJIA -~ -S  YHTAETCS:
nocJjie riyxux coryiacHbiX kKak [s]: he works [we:ks], she hopes [houps]

10CJI€ 3BOHKHX COTJIACHBIX M IIACHBIX Kak [z]: she reads [ri:dz], he plays [pleiz]

10CJIe CBUCTANIMX M IMUMIAIIUX -S, -SS, -Sh, -ch, -x xkax [iz]: she loses ['lu:ziz]/ dresses ['dresiz]/
wishes/watches/mixes ['miksiz]/freezes ['fri:ziz] u T.x.

VY r11arojoB, OKaHYMBAIOIIUXCSA B WHOHUHATHBE Ha TIJACHYIO -y, €CIIH OHa CTOUT IIOCIIE
COTJIACHOM, B TPETHEM JIUIIC €AMHCTBEHHOIO YKCIIa -y Tepel OKOHYaHHUEM -€S MEHSIETCs Ha -i: he
tries/flies/carries u .1

no: he delays/employs/plays u T.x.

2. Bompocurenshas ¢opma The Present ~Simple Tense o0pa3yercs mpd TOMOIIH
BCIoMoraTenbHbIX Tiaronos do (ms |, you, we, they)u does (s he, she, it).

B BOHpOCHTCJ’IBHOﬁ (l)opMe BCIIOMOTaTEJILHBIN I'1arojl CTOUT nepea nmoICKalum, a CMBICIIOBOM
- IIOCJIC HETO.

Do you study physics? Does he play football?

Do you study physics or maths? Does he play football/tennis?

What do you study? What does he play?

3. OrpunarensHas ¢opma The Present Simple Tense oOpasyercs Takke Npu HOMOIIH
BCrioMoraTenpHbIX rinaronoB do (mis I, you, we, they)u does (mns he, she, it) u orpunarensHoi
gactuiel NOt. (do not (don’t); does not (doesn’t)). I do not study physics. She does not play
football.

On He urpaet B GyroOI.

YT1BepautenbHas ¢dopma | BormpocurenbHast ¢dopma | OTpunarenbHas dopma
I (you, we, they) play|Do | (you, we, they) play? | I (you, we, they) do not play
He (she, it) plays | Does he (she, it) play? | He (she, it) does not play

I'naron to have B The Present Simple Tense

['maron to have B The Present Simple Tense wumeer nBe JWYHBIE (OPMBIL:
has - mis 3-ro nuna eJMHCTBEHHOrO Yuciaa U have Ui BCeX OCTATbHBIX JIMI[ €AMHCTBEHHOTO U
MHO’KECTBEHHOI'0 YHUCIIA.

I'maron to have umeer 3HaueHue umeTh, odnanate. Ha pycckuii s3pik to have xak cMbICIOBOI
IJ1aroJl IEPEeBOAUTCS CIIOBOM €CTh:

I have many friends at university.

He has many scientific journals in English.




The Present Simple Tense ucnoJib3yercs:

a. Z[J'ISI BbBIPAXCHHUA 0OBIYHOTO HeﬁCTBHH, COBCpHIAOMICTIOCA IIOCTOAHHO, PETYIAPHO
HOBTOpSIIOH_IeFOCSI:
He always interferes his lectures and asks irrelevant questions prefer going on foot as it has
many advantages.

0. Jlns1t BIpaskeHUst OOIIEU3BECTHBIX MOJIOKEHUM!
The earth goes round the sun.

B. I[J'ISI BbBIPAXXCHUA HeﬁCTBHﬁ, KOTOPBIC CICAYIOT OAHO 3a APYI'M B HACTOAIICM BPEMCHU
We get up at six o'clock, do our morning exercises, take a shower, have our breakfast and go to
the university.

r. BMecro Oyayiero BpeMeHu:

1) B IpuIaTOYHBIX MPEATIOKEHHUAX YCIOBUS M BpeMeHH (Tmocie coro30B when -korna, if -ecim,
after -mocie toro kak, before -0 Toro Kak, as soon as - Kak TOJIBKO, till/until -go Tex mop moka:
‘1l have no break till I finish revising.

We shall go abroad as soon as our exams are over.

2) IS BLIpa)KeHI/IH I[eﬁCTBHH, HpOI/ICXOI[}IHIel"O I10 paancaHHIo:
Our classes start at 8.20 tomorrow.

OBPATUTE BHUMAHMUE!

['71aronbl cOCTOSTHUSI Beera UCTob3ytoTes B popmax Simple. K riaronam cocTOsIHUSI OTHOCSTCSI
TPYIIIBI TJIAr0JIOB, BBIpaXarolue:

gysctBa (love, like, dislike, hate, respect u ap.);

xenanust (want, wish, desire u ap.);

¢busnueckue cBoiicTBa nmpeameros (contain, include, consist of u ap.)

obnananue/Bnanenue (have (uckmovas ycroiuuBbie BeipaxkeHus tuma: have breakfast), possess
u J1p.)

MBICTHTENbHBIE TIporiecchl (Know, remember, understand u ap.)

to be (uckirouast 3HaYEHHE «BeCTH cebs»), 10 See (B 3HAYCHUU «BUJIETh, MOHUMATHY), t0 think (B
3HAYCHUH «UMETh MHEHHUE») U Jp.

THE PAST SIMPLE TENSE

B anrnuiickoMm si3pIKe B 3aBUCHMOCTH OT croco6a oOpa3oBaHUsI OCHOBHBIX (hOpM Tiiarosna, T.e.
NPOLIE/IIEr0 HEONMPEISIICHHOTO BPEMEHM W NPUYACTHs MPOIISANIETO0 BPEMEHH TJIaroJibl
TIOJIPA3IENIAIOTCS Ha IPABUIIHHBIE U HETIPAaBUIIbHBIC.

1. YrBepaurensHas ¢popma The Past Simple Tense npaBuibHBIX rI1aroyioB 00pa3zyercst myTem
npubasnenus cypdukca -ed kK ”HQUHUTHUBY TJaroia 6e3 4acTUlbl to:

Cydoduxc -ed unraercs:

[MTocre rmyxux cormacHbIX Kak [t]: talked [to:kt], placed [pleist]

[Tocre 3BoHKMX cormacHbIX u riacHbIX kKak [d]: lived [livd], stayed [steid]

[Tocre t, d xax [id]: corrected [ke'rektid], translated [tra:ns'leitid], decided [di‘saidid].



Ecnu xoHeuHas coryiacHast OyKBa CTOMT MOCJe KpPAaTKOW yIapHOM riiacHOH, To nepen cyddurkcom
-ed sta cormacHas ynBauBaercs. Koneunas cormacHas -l mepen cydduxcom -ed Bceraa
ynsauBaetcs: stopped, referred, controlled, travelled.

Ecnu xoHeuyHas OykBa y CTOUT IOCJIE COMIACHOM, TO nepen cyddurcom -ed y MeHsieTcs Ha i: try-
tried, supply- supplied.

Ecnmu koHeuHast OykBa y CTOMT IOCIE TIJIACHOW, TO mepen cypdurcoMm -ed oHa HE MEHSIETCS:
play- played, employ -employed

Ecnmu mHQUHUTHB MMeEeT KOHEYHYI0 TIIACHYIO -€, TO mepel cypdukcom -ed OHA OIyCKaeTCs:
decide- decided, recognize- recognized/

2. YreepaurenbsHas Gopma The Past Simple Tense nenpaBuiibHBIX I71arojoB 00pa3yeTcs MyTeM
M3MEHEHUs1 KOPHEBOM IJIACHOM WJIM BCEH OCHOBBI IJ1aroJa:

to run - Gerats -ran

to write - mucatp — Wrote

{0 come- mpuxoauTs-came

to be - ObITH -Was, were

to have - umers -had

to go - maTu —went

3. Bonpocutensaas ¢opma The Past Simple Tense kak mpaBHIbHBIX, TaK ¥ HEMPABUIbHBIX
TJIaroJIOB 00pa3yeTcs. MpU MOMOIIM BCIIOMOTaTeNbHOro rinarona did, KOTopslid CTaBUTCS TIepen
oAJIC)KalllM, a IMOCJIC IMOAJICKAICTIO CTaBUTCA CMBICIIOBOM TJ1aroJ1 B I/IH(l)I/IHI/ITI/IBe oe3 HJaCTHUILbI
to:

Did you attend the lecture yesterday? Did he take exams last year?

What did you attend yesterday? When did you attend the lecture?

What exams did you take last year? When did you take your exams?

Did you pass or fail your exams last year?

4. Orpunarenbhas popma The Past Simple Tense kak nmpaBWIbHBIX, TaK M HEMPABHIbHBIX
[JIarojioB 00pasyeTcs MpH MOMOIIH BCroMoraTeabHoro riarona did ¥ oTpuIiaTebHONW YacTHIIBI
not:

I did not go to university yesterday. Unfortunately he did not pass his exam.

B pasrosopnoii peun BMecto did not ymotpebisiercs cokpariennas gpopma didn't:

| didn't see him there.

VYrBepautenbHas popma BompocurensHas popma OtpunarenbHas hopma
(mpaBUIIbHBIE TJIATOJIBI) (MpaBUIIbHBIE TJIATOJIBI) (mpaBUIIbHBIE TJIATOJIBI)

I (you, we, they, he, she, it) | Did I (you, we, they, he, she, | I (you, we, they, he, she, it)
worked/studied/travelled it) work/study/travel didn’t work/study/travel
YTBepaurenbHas popma Bonpocutenshas popma OtpunarensHas popma
(HenpaBUIIBHBIC TJIATOJIbI) (HenpaBUIIBHBIC TJIATOJIBI) (HenpaBUIIBHBIC TJIATOJIBI)

I (you, we, they, he, she, it) | Did I (you, we, they, he, she, | I (you, we, they, he, she, it)
went/came/had it) go/come/have? didn’t go/come/have

The Past Simple Tense ynorpe6isercs:
a. I[JISI BBIPpAXKCHUA I[eﬁCTBHSI, HMEBLICTO MECTO B IIPOLIJIOM, CCJIM BpCMs ﬂeﬁCTBHH BBIPAXXCHO
TaKUMH CJI0BaMH, Kak yesterday -Buepa, last week -na nmpomuroit nemene, the other day - Ha gusx,
an hour (a week, a month) ago- gac (Hemento, MecsIin) Ha3aa U Jp.:

In 1661 Newton entered Cambridge.
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0. Z[J'ISI BbIPAXXCHHA psalia IMOCICA0BATCIbHBIX I[CI;'ICTBHI;'I B ITPOILJIOM:
He picked up the receiver, dialled the number and waited for an answer.

B. /{11 BeIpakeHus1 00IIen3BeCTHOTO (haKTa, UMEBIIETO MECTO B MPOIILJIOM:
The first peace international conference of scientists took place in July 1957 in Pugwash,
Canada

THE FUTURE SIMPLE TENSE

1. YrBepautensHas popma The Future Simple Tense obpa3yercst mpu MmOMOIIH
BCrioMoraTenbHbIX rtarosoB "Will™ u cMmbiciioBoro riarosa 6e3 "to".

I (you, we, they, he, she,it) will (‘1) work.

2. Bonpocurenbnas ¢opma The Future Simple Tense o60pa3syercs. npud MOMOIIX
BCIIOMOI'aTCJIBHOT'O TIJiaroJjia WI”, KOTOpBIfI CTaBUTCA ICpca IoajickalikuM, a II0CJC
MOJJIEXKAIIETO CTABUTCSA CMBICIIOBOM IJ1aroy B MHGUHUTHUBE 0€3 YacTHUlIbI to:

Will you attend the lecture tomorrow? Will he take exams next year?

When will you attend the lecture? When will you attend the lecture?

What exams will you take next year? When will you take your exams?

Will you pass or fail your exams next year?

3. Orpumarensias  ¢opma The Future Simple Tense oOpasyercss npu MOMOIIH
BCrioMoraTensHoro raaroia Will u orpunarensHoii gacTuibl not (won'’t):
I (you, we, they, he, she, it) won't take exams next year.

YTBepaurenbHas popma Bonpocurensnas popma OtpunarensHas popma

I (you, we, they, he, she,it) will | Will I.(you, we, they, he, she,it) | I (you, we, they, he, she,it) will

(‘1) work. | work? not (won’t)

The Future Simple Tense ynorpebsiercs:

a. I[J'I}I BBIPpAXKCHUSA HeﬁCTBHH CIIOHTAHHOT' O I[eﬁCTBHHZ

I’ll do it tomorrow.

0. Jlns obemanuii, yrpo3, mpeaioKeHNN:

I will help-you.

B. B mporuo3ax, nmpe/cka3aHusx ¥ BbIpakeHHH MHEHHsI (0coOeHHO ¢ BeipaxkeHusmu | think, | am
(not) sure, maybe, | suppose u np.):

| think he will do well at his exams.

I'. IJId BBIPpAXCHU HCﬁCTBHH, KOTOPOC COBCPHIUTCSA IMPU OHpe,ZLCJIéHHBIX 00CTOATENLCTBAX U
ycnoBusX ( 0COOEHHO €CITH B MPHIATOYHOM YCIIOBHOM MPEIIOKCHHH UCTIONB3YIOTCS COIO3HI if,
when, till, until, as soon as u.t.x1):

As soon as | come to see you, I'll bring you this book.

(B cayuasx, koraa "when" u "if"" SBASIOTCS 4aCTHIO TNIABHOTO MPEUIOKEHUS, TO €CTh
BOIPOCHTENILHBIM CJIOBOM HJIH HCIIOJIB3YIOTCSI HE B YCIOBHBIX IPUIATOYHBIX, B TAKAX
NpeUTOKEHUIX UCTonb3yeTcs Future Simple:

When will the lecture begin?

I'll tell you when he will be back.)




. Z[J'ISI Bpra}KeHI/IH JKCIaHUA FOBOp}IHIel"O l'IOJ'IyLII/ITB oT CO6€C€,Z[HI/IKa pacnop;DKeHHe:
Shall I do it in class or at home? = Cuenars 310 B K1acce wim qoma?

e. "will/ won't" ymotpeb6istoTest 1j1s1 BRIpaXKEHUS BEKIUBOU IIPOCHOBI:
Won't you sit down, please?

Will you open the window, please?.

Open the window, please, will you?

Ynpaxuenust

VYupaxuenue 1. IlocraBbre rimaronsl B mpemiokeHusx B Present Simple tense. Ilepeemute
IIPEIOKEHUS HA PYCCKUM SI3BIK.
Hampumep: He (to go) to school every day.

1.

2.
3.

o

o N

10.

He goes to school every day.

I (to want) to study at university because it (to have) a good reputation and (to give) good
knowledge.

We (to study) at university, so every day we (to have) to wake up early in the morning.

| (to commute) to university. | (to take) a bus, as | (not to have) a car. It (to take) a lot of
time as | (to live) far from it.

He (not to look) like a medical student. He (to look) and (to talk) like an artist.

Our classes (to start) early in the morning, so every day she (to wake) up early.

You (to do) your homework? | (no to do). In my opinion, university (to differ) from
school, you (not to have) to do your homework every day.

She (to teach) Maths at school. She (to say) it (to be) a stressful job.

You (to have) many friend at university? What you (to do) in your spare time?

Her father (to drive) her to school, but they (to be) often late, as they (to get) stuck in the
traffic jams.

| (to like) to get presents and my husbands (to like) to make they, so we (to be) a perfect
match.

Yupaxnenue 2. IloctaBbTe Tiaronbl B mpemioxkenusix B Past Simple tense. IlepeBeaute
IIPEJUIOKEHUS HA PYCCKUM A3BIK.
Hanpuwmep: He (to go) to school yesterday.

s wbd

He went to school yesterday.

Isaac Newton (to be) born in Lincolnshire, near Grantham, on December 25, 1642. He
(to be) educated at Trinity College, Cambridge, and (to live) there from 1661 till 1696.
He (to die) at Kensington, London, on March 20, 1727.

On May 28, 1665 he (to take) B.A. degree.

When you (to enter) the university? When you (to finish)?

What major you (to get) at university? It (to be) difficult to study?

When | (to study) at university, | always (to do) my homework as | (to have) to meet very
strict deadlines and I (not to like) to have debts.

This period (to be) crowded with brilliant discoveries. He (to think) out the fundamental
principles of his theory of gravitation. He (to suspect) that the attraction (to vary). He also
(to work) out the fluxional calculus tolerably completely.

-When Newton (to make) his ideas open to public? - Newton (to communicate) his

results to his friends and pupils from and after 1669.
You (to get) a B.A. or M.A?



9.

He (to know) that, if a stone (to be) allowed to fall near the surface of the earth, the
attraction of the earth (to cause) it to move through 16 feet in one second.

10. In a manuscript dated November 13, 1665, he (to use) fluxions to find the tangent and the

radius of curvature at any point on a curve, and in October 1666 he (to apply) them to
several problems in the theory of equations.

Yupaxnenue 3. [locraBbre riaronsl B mpemiokeHusx Bo Future Simple tense. IlepeBenure
IPEIUIOKECHUS HA PYCCKUI A3BIK.
Hanpumep: He (to go) to school tomorrow.

=

&

5
6
7.
8.
9.
1

He will go to school tomorrow.

We (to have) 5 exams in summer. It (to be) difficult.

I (not to go) to my last class. | (to go) to the library to get information for my report. You
(to come) with me?

-What you (to do) if you fail your exams? - | (to think) about it later.

I (not to have) time to buy food tomorrow. You (to do) it for me? You (to give) me a
helping hand?

I never (to forget) the time | spent at university.

: What you (to do) when you graduate?

I (not to come) to the party. | (to stay) at home and (to prepare) for the test.
He (not to pass) the exam. | think, he (to fail).
You (to be) home tomorrow? | (to need) you help.

0. They (not to go) to the cinema. They (to stay).in and (to watch) a video.

Ynpaxuenue 4. Cnenaiite npeayioKeHNUs OTPULATEIBHBIMH.
Hampumep: He was a mathematician. He was not a mathematician.

1.
2.

3.

8.

9.

At the beginning of the eighteenth century, the ruler of Babylon was one Hammurabi.

In short order he conquered and unified the whole of Mesopotamia, and Babylon became
its greatest city.
We now call this period Old Babylonian, and it is from this time that the great bulk of
mathematical tablets come (although mostly not from Babylon itself).

The impact of Sargon's unification of Sumer and Akkad resonated down through the
history of Mesopotamia for the next two thousand years.

The Sargonic empire lasted for almost a hundred and fifty years, before it fell to
insurrections and invasions.

From the Early Dynastic period comes the earliest Sumerian literature, including the epic
poetry about Gilgamesh.

The Sumerians lived in a complex, unpredictable and frequently hostile environment.
They had to contend with floods, droughts, storms, dust, heat, disease and death.

They strove to uncover order and organization in the world to overcome feelings of
futility and powerlessness.

The Ur 1l empire lasted for over a century (2112-2004) before falling to the violent
incursions of nomadic Amorites.

10. With the fall of Ur went Sumerian civilization for ever.

Yupa:xnenue 5. [TocraBpTe riaroisl B ckoOkax Bo BpeMeHa rpynmsl Simple. IlepeBenure Tekct
NUCbMEHHO Ha PYCCKUH S3BIK.



Zeno's Paradox

The great Greek philosopher Zeno of Elea (to be) born sometime between 495 and 480 B.C. He
(to proposy) four paradoxes in an effort to challenge the accepted notions of space and time that
he (to encounter) in various philosophical circles. His paradoxes (to confound) mathematicians
for centuries, and it (not to be) until Cantor's development (in the 1860's and 1870's) of the
theory of infinite sets that the paradoxes could be fully resolved.

Zeno's paradoxes (to focus) on the relation of the discrete to the continuous, an issue that (to be)
at the very heart of mathematics. Here we (to describe) the first of his famous four paradoxes.
Zeno's first paradox (to attack) the notion held by many philosophers of his day that space (to be)
infinitely divisible, and that motion (to be) therefore continuous.

The Motionless Runner

A runner (to want) to run a certain distance -let us say 100 meters - in a finite time. But to reach
the 100-meter mark, the runner must first reach the 50-meter mark, and to reach that, the runner
must first run 25 meters. But to do that, he or she must first run 12.5 meters.

Since space (to be) infinitely divisible, we can repeat these 'requirements’ forever. Thus the
runner (to have) to reach an infinite number of 'midpoints’™ in a finite time. This (to be)
impossible, so the runner can never reach his goal. In general, anyone who (to want) to move
from one point to another must meet these requirements, and so motion (to be) impossible, and
what we (to perceive) as motion (to be) merely an illusion.

Where the argument (to break down)? Why?

3aganus Kk Texcry 1.
Yﬂpamnelme 1. HepeBez[I/ITe CJIOBA ITIUCBMCHHO Ha py'CCKI/Iﬁ A3BIK. BBIy‘II/ITe HUX HAU3YCThb.
complete

devotion

considerable

advancement

consequence

influential

subsequently

due to

prominent

calculus of functions

invention

tabulate the values of any function
illustrious

stellar astronomy

ultimately

underlie

mathematical treatment

the differential and integral calculus
calculus of finite differences
infinitesimal calculus

abandoned

YnpaxHeHue 2. IIpounraiite Tekct. [lepeBenure ero NMCbMEHHO HA PYCCKUMN S3BIK.
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The Introduction of Analysis into England.

The complete isolation of the English school and its devotion to geometrical methods are
the most marked features in its history during the latter half of the eighteenth century; and the
absence of any considerable contribution to the advancement of mathematical science was a
natural consequence. One result of this was that the energy of English men of science was
largely devoted to practical physics and practical astronomy, which were in consequence studied
in Britain perhaps more than elsewhere. In this text we will have a look at the biographies of to
mathematicians who were the members of the Analytical Society.

George Peacock

George Peacock, who was the most influential of the early members of the new school,
was born at Denton on April 9, 1791. He was educated at Trinity College, Cambridge, of which
society he was subsequently a fellow and tutor. The establishment of the university observatory
was mainly due to his efforts, and in 1836 he was appointed to the Lowndean professorship of
astronomy and geometry. In 1839 he was made dean of Ely, and resided there till his death on
Nov. 8, 1858. Although Peacock’s influence on English mathematicians was considerable, he left
but few memorials of his work; his report on progress in analysis, 1833, commenced those
valuable summaries of current scientific progress which enrich many of the annual volumes of
the Transactions of the British Association.

Charles Babbage

Charles Babbage was an important member of the Analytical Society was. He was born
at Totnes on Dec. 26, 1792 and entered at Trinity College, Cambridge, in 1810; subsequently
became Lucasian professor in the university; and died in London on Oct. 18, 1871. It was he
who gave the name to the Analytical Society, which, he stated, was formed to advocate "the
principles of pure d-ism as opposed to the dot-age of the university.” In 1820 the Astronomical
Society was founded mainly through his efforts, and at a later time, 1830 to 1832, he took a
prominent part in the foundation of the British Association. Modern scientists will remember
him for his mathematical memoirs on the calculus of functions, and his invention of an analytical
machine which could not only perform the ordinary processes of arithmetic, but could tabulate
the values of any function and print the results.

John Frederick William Herschel

The third of those who helped to bring analytical methods into general use in England
was the son of Sir William Hershel (1738-1822), the most illustrious astronomer of the latter half
of the eighteenth century and the creator of modern stellar astronomy. Sir John Frederick
William Herschel was bhorn on March 7, 1792, educated at St. John's College, Cambridge, and
died on May 11, 1871. His earliest original work was a paper on Cotes's theorem, and it was
followed by others on mathematical analysis, but his desire to complete his father's work led
ultimately to his taking up astronomy. His papers on light and astronomy contain a clear
exposition.of the principles which underlie the mathematical treatment of those subjects.

In 1813 the Analytical Society published a volume of memoirs, of which the preface and
the first paper are due to Babbage; and three years later they issued a translation of Lacroix's
Traité élémentaire du calcul différentiel et du calcul intégral. In 1817 and in 1819, the
differential notation was used in the university examinations, and after 1820 its use was well
established. The Analytical Society followed up this rapid victory by the issue in 1820 of two
volumes of examples illustrative of the new method; one by Peacock on the differential and
integral calculus, and the other by Herschel on the calculus of finite differences. Since then
English works on the infinitesimal calculus have abandoned the exclusive use of the fluxional
notation.

Ynpaxnenue 3. OTBETbTE Ha BONPOCHI YCTHO.
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1. What are the most prominent features the of the English Mathematics school of the
eighteenth century?

What did the English men of science devote their energy to?

What is similar in the biographies of the three scholars? What is different?

Why is George Peacock called the most influential of the early members of the new
school? What were his main achievements?

5. Did he leave many memorials of his work? Name his most important work.

6. Who gave the name to the Analytical Society? What was it suppose to advocate?

7. Why will modern scientists remember C. Babbage?
8
9.
1

Hown

. What did sir William Herschel create?
Why did sir John Frederick William Herschel take up astronomy?
0. What are the most important victories of the Analytical Society?

Yupaxuenue 4. Haiiqure B TekcTe BpeMeHa rpymmbl Simple. O0bscHUTE HX UCTOIBb30BaHUE
YCTHO.

Yupaxnenue 5. [TocraBbTe riarossl B ab3ane u3 tekcra B Past Simple.

Amongst those who materially (to assist) in extending the use of the new analysis (to be)
William Whewell (1794-1866) and George Biddell Airy (1801-1892), both Fellows of Trinity
College, Cambridge. The former (to issue) in 1819 a work.on mechanics, and the latter, who (to
be) a pupil of Peacock, (to publish) in 1826 his Tracts, in which the new method (to be) applied
with great success to various physical problems. The efforts of the society (to be) supplemented
by the rapid publication of good text-books in which analysis (to be) freely used. The
employment of analytical methods (to spread) from Cambridge over the rest of Britain, and by
1830 these methods had come into general use there.

Yﬂpamnelme 6. 3aﬂaﬁTe NMUCBbMCHHO TIATh TUIIOB BOIIPOCOB K MPCIAJIOKCHUAM U3 TCKCTA:

1. His papers contain a clear exposition of the principles which underlie the mathematical
treatment of those subjects.

2. He gave the name to the Analytical Society.

3. Babbage subsequently became Lucasian professor in the university.

4. Modern scientists'will remember him for his mathematical memaoirs

Yunpaxuenue 7. llepeckaxute TEKCT Ha aHTJIUHCKOM SI3BIKE.
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Ypok 2

Continuous Tenses

Bpemena rpymmer «Continuous» o0pasyrorest pu moMouiu riaroia to beu cmpicioBoro riaromna
C OKOHYaHueM —ing.

THE PRESENT CONTINUOUS TENSE

1. YrBepautenbnas ¢popma The Present Continuous Tense oOpa3yeTcst pu MOMOIIY JTHYHO#
(opmbI BcioMoraTenbHoro riuarosia to be u o6aBieHus K CMbICIIOBOMY TJIarojly OKOHYaHHS -

ing

| am working

You (we, they) are working

He (she, it) is working.

a. CIIM IJIaroJl OKaHYMBACTCs Ha IVIACHYI0, OHa BbImaaet: take- taking

0. €CJIM IJI1aroi O,Z[HOCJ'IO)KHHﬁ 501041 HBYCHO)KHBIﬁ, OKaHHHBaIOHIHfICH Ha y,I[apHLIﬁ rJIacHBIN
3BYK, [TOCJICJIHUI COTJIaCHBIN yrnBanBaetcs: Stop-stopping, refer- referring.

2. BonipocutenbHas ¢popma The Present Continuous Tense obpa3syetcs nipu nomoind (hopm
rimarojios to be (am, is, are), koTopeie CTaBATCS Tepe MO ATeKAIIIM:

Are you revising for your exam now?

Is he working late today?

What are you doing now?

Are you reading a book or watching TV?

3. OrpunarensHas popma The Present Continuous Tense o6pasyercs mpu momoru Gpopm
riarosioB to be (am; is, are) u orpunareapHO#t yactTuiel NOt (am not, are not (aren’t), is not
(isn’t)):

I am not working at my report, | am learning grammar rules.

YTBepaurensbHas popma

| am studying

He (she, it) is revising

We (you, they) are reading

Bonpocurenshas ¢popma
Am | studying?

Is he (she, it) revising?

Are we (you, they) reading?

OtpunarensHas popma

I am not studying

He (she, it) isn’t revising

We (you, they) aren’t reading

The Present Continuous Tense ynotpebisiercs:

a. I BBIPpAXKCHUA )IefICTBHH, KOTOPOC NMPOUCXOANUT B MOMCHT petm:
Please don't make so much noise, I'm studying.

"Where's Margaret?" "She’s working in the library.
0. A1 onMcaHus ACWCTBUS, KOTOPOE MPOUCXOUT ceifuac, HO HE B MOMEHT pasroBopa, T.e.
HeﬁCTBHe Ha4yaJIOoCh, HO HE 3aKOHYUJIOCH:
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I'm reading an interesting book at the moment. (ne o6s3amenvro ceituac, enasnoe, umo navan u
He 3aKOHYUN YUmams.)

Now I'm studying English.

B. JUIS OTIMCAHUS U3MCHSIONICHCS CUTYAIIHN:

The population of the world is rising very fast.

Is your English getting better?

T. JUIsl BBIpaKE€HUS JEMCTBUSI, 3aILIAHUPOBAHHOr0 Ha Oyinxkaiiiiee Oyayuiee:

I am taking my English exam tomorrow.

THE PAST CONTINUOUS TENSE

1. VrBepautenbHas ¢popma Past Continuous obpa3syercst mpu moMoIu JUYHON GOpMBI TJ1arosia
to be B mporreaiem BpeMenu (Was/Were) i CMbICJIOBOTO IJIarojia ¢ OKOH4YaHHEM -iNg.

I (he, she, it) was working

You (we, they) were working

2. BonpocutenbHas ¢popma Past Continuous o6pasyercs npu momoir - hopm riarosos to be
(was/ were), KOTOpbIe CTaBATCS MEPE/T MO IICHKAIIIM:

Were you revising for your exam at 5 o’clock yesterday?

Was he working when you came home?

What were you studying?

Were you studying or talking on the phone with your friend?

3. Orpunarenbnas ¢popma Past Continuous ob6pasyercs mpu nomoiy Gopm riarosios to be
(was/were) u oTpuIaTenbHOM YacTHIBI Not (Was not (wasn’t)/were not (weren’t)):
I was not working at my report, | was preparing for my exam.

YTBepaurenbHas popma Bonpocurensnas popma OtpunarensHas popma

I (he, she, it) was revising Was |.(he, she, it) studying? I (he, she, it) wasn’t revising

We (you, they) were reading Were we (you, they) reading? | We (you, they) weren’t
reading

Past Continuous ymotpe0JisieTcs:

a. I BBIPpAXKCHUA I[Gf/iCTBI/ISI, KOTOPOC MPOUCXOANJIO B OHpGHGJ’IGHHBIfI MOMCHT B IIPOIIJIOM:
What were you doing at five yesterday?

BpeMSI B IIPOLUIJIOM MOXKCT OLITH BBIPAXKCHO NPUAATOYHBIM IIPEIIIOKCHUEM, B KOTOPOM
ucnons3yercs Past Simple: They were having dinner when | came.

What were you doing when | phoned you?

My son.was reading for his exams when his friend came to see him

0. muist onucanusi POHOBBIX COOBITHI:

It was getting dark. A cold wind was blowing and it was raining.

B. JJId ONMUCAHUSA IBYX U bouee OJHOBPCMCHHBIX MPOUCCCOB:

I was revising for my Exam while my friend was searching the Net.

THE FUTURE CONTINUOUS TENSE

1. YrBepautennnas ¢popma The Future Continuous Tense obpasyercs pu momoru Will,
rimarojia be u cMbICIIOBOTO TIarosa ¢ OKOHYaHUeM -ing.

I (you, we, they, he, she, it) will be working.

2. BonpocurenbHas ¢popma The Future Continuous Tense oOpa3yeTcs Ipu MOMOIIU TJaroia
will, koTopsIii cTaBsITCS TIEpeT MOIEKAITUM U De+riraros ¢ oOkoH9aHueM —iNng, KOTopbIe
OCTAIOTCS 3a IOECKALLM:
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Will you be revising for your exam at 5 o’clock tomorrow?
Will he be working?

What will you be doing when | come from work?

Will you be revising or reading when | return from work?

3. Orpunarensnas ¢popma The Future Continuous Tense o6pa3yeTcs mpu IOMOIIH TJIaroja
will u otpuniarensHoi yactuibl Not (will not (won/t)), rnarona be +rmaros ¢ okoHuanuem —ing :
I won’t be doing my English when you finish your tasks.

YTBepautenbpHas hopma Bomnpocutensnas ¢popma OTtpunarenpHas hopma
I (he, she, it, we, you, they) Will I (he, she, it, we, you, I (he, she, it, we, you, they)
will be reading they) be reading? won’t be reading

The Future Continuous Tense ynotpe6isercs:

d. UL BBIPAXKCHUS ﬂeﬁCTBHH, KOTOpOC 6y,HeT IMPpOUCXOAUTH B OHpeI[eJ'IeHHHﬁ MOMCHT B

Oynymem:
We will be waiting for you when you return home.

Yupaxuenus

Yupaxuenue 1. [TocraBpTe riarossl B mpeaioxenusx B The Present Continuous Tense.
Hanpumep: He (to work) in the lab. He is working in the lab.

1. He (to search) the Net. He (to try) to find information for his report.

2. Why you (to look) at me like that?

3. She (to get) ready for the party.

4. He (to chat) with his girl friend on the phone.

5. | stopped doing sport. I (to learn) English as | (to go) to England this summer.
6. | (notto watch) TV. I (to cook).

7. Call her back later. She (to have) a shower.

8. He (to open) the door of his car.

9. They (to laugh) in the corridor.

10. We (not to leave) tomorrow. We (to leave) on Monday.

VYnpaxuenue 2. [TocraBbTe riaroinsl B nmpeaioxenusx B The Past Continuous Tense.
Hanpumep: He (to work) in the lab at 5 o’clock yesterday. He was working in the lab at 5
o’clock yesterday.

1. He (to write) his report at 5 o’clock yesterday.

2. She (not to listen) to music at 11 o’clock yesterday. She (to shop).

3. | (to cook) dinner while my friend (to write) a letter to his mother.

4. They (to quarrel) while they (shop).

5. He (to sing) while he (to shave).

6. What you (to do) at 7 o’clock yesterday?

7. Where you (to go) when | saw you?

8. When you (to talk) to your friend?

9. He (to work) in the garden when I called him?

10. I (not to chat) to my friend. I (to investigate) the disappearance of dinner from the fridge.

Yupaxkuenue 3. [ToctaBsTe rimaronsl B npemioxkenusx B The Future Continuous Tense.
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Hanpuwmep: He (to work) in the lab at 5 o’clock tomorrow. He will be working in the lab at 5
o’clock tomorrow.

. We (to wait) for you at the station at 3 o’clock tomorrow.
. They (to work) in the garden at 5 o’clock tomorrow while I (to prepare) for the test.

Do not call her at 5. She (to cook) dinner.

1
2
3.
4. They (to watch) a new film when | come home.
5.
6
7
8
9.
1

She (to have) her hair cut at 5 o’clock, so she will not be able to cook dinner.
| (to sleep) when you come home, so do not make noise!
She (not to shop) at 3 o’clock tomorrow.

. They (to bake) a cake together at 5 o’clock tomorrow.

He (to work) the whole evening tomorrow.

0. I (not to go) home at 5. | (to drive).

Yupaxuenue 4. [TocrapTe riaroisl B mpeayioxkenusx B The Present Simple or Continuous

Tense.

Hampumep: He (not take) exam every year. He does not take exams every year.

ook wdE

My teacher (not to give) a lecture now. My teacher is not giving a lecture now.

I (like) to learn foreign languages. So now I (to learn) Spanish. It (to be) so melodious.

I (not to know) what he (to do) now. | (think) he (to do) his homework.

She (not to drink) coffee at all! Why she (to drink) it now?

They (to leave) for Moscow tomorrow. The train (to leave) at 5 o’clock.

Why you (to shout)? | (not to understand) what you (to say).

She (to wash) up. She always (to wash) up when she (to find) it difficult to fall a sleep. It
always (to work).

Why you (to disagree) with me? It (to annoy) me.

You (to understand) the rule she (to try) to explain.

You always (to put) too much salt in soup. It (to spoil) the taste.

O I never (to answer) the phone when 1 (to drive).

Yupaxnenue 5. [TocrasTe riarossl B mpeaioxenusx B The Past Simple or Continuous Tense.
Hampuwmep: | (not to go) to the university yesterday. | did not go to the university yesterday.

The students (to work) in the lab the whole day yesterday. The students were working in the lab
the whole day yesterday.

1.
2.

3.
4. When | (to prepare) for the test, the light (to go) out, so I (to take) out a candle and (to

According to the legend Mendeleyev (to see) the periodic table when he (to sleep).
Newton (to have) a rest under an apple tree, when an apple (to fall) down and (to hit) him
on the head.

She (to print) out her report when the printer broke down.

light) it up.

He (to copy) from her work when the teacher (to notice) it and (to ask) him to leave the
classroom.

I (to fuel) my car, when a man (to open) the door of my car and (to snatch) my bag!

I (not to realize) what 1 (to do).

He (to stand) in the queue when a masked man (to rush) into the shop and (to start)
shooting.

We (to listen) to the president’s New Year address, when somebody (to knock) at the
door .
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10. They (to watch) Romeo and Juliet when a fire (to break) out. The performance (to stop)
and everyone (to hurry) to the exit.

YnpakHeHH K TeKCTy 2

Ynpaxuenue 1. [lepeBenure ciioBa Ha pyCCKUM S3bIK. BelyunTe MX HAaU3yCTh.
Literate

Emerged

Inherit

Capture

Plunder

Turbulent

Coincide

Scholarly (and not-so-scholarly) speculation
Celestial divination

Take to (making long lists)

Predictions of astronomical phenomena.
Shorthand

Token

Linear and quadratic equations
Computation

Multiplication

Square roots

Reciprocals

Yupaxuenue 2. [IpounTtaiite Texct. IlepeBeanure ero mucbMeHHO Ha PYCCKHM S3bIK.
Mathematics in Babylon

When people speak of Mesopotamian mathematics as Babylonian, they are usually
referring to Old Babylonian mathematics. During this period the literate elites, the scribes, the
doctors, the teachers of language, literature and mathematics emerged as distinct professional
groups. Inherited from bureaucratic and religious backgrounds is the characteristic style of Old
Babylonian mathematics (and medicine and jurisprudence): a passion for lists, and an emphasis
on algorithmic procedures, carving a complex world into numerous understandable cases.

In about 1600, while Egypt was falling to the Hyksos invasion, Mesopotamia was faced
with troublesome northern neighbors. The Hittites captured and plundered Babylon, but they did
not stay and hold the territory. Into the vacuum thus created came the Kassites from the Zagros
mountains to the northeast. The Kassite rule of Babylon lasted for four hundred years.

The last centuries of the second millennium were yet another turbulent time. Throughout
the Near East and southern and eastern Europe mass movements of peoples coincided with the
destruction of all major centers of civilization. The end of the Bronze Age is shrouded in mystery
and provides a fertile ground for scholarly (and not-so-scholarly) speculation.

The next empire to arise in Mesopotamia came from a different quarter, the Assyrians in
the northeast. The Assyrians lived in a narrow strip of land surrounded by enemies but they
emerged to conquer the whole of Mesopotamia and hold it for three hundred difficult years.

With the Assyrians came an increased emphasis on celestial divination, providing a new
occupation for Babylonian scholars. The Babylonians took to making long lists of astronomical
observations and in time, this led to the development of mathematical astronomy, which used
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arithmetical schemes to produce extremely detailed tables of predictions of astronomical
phenomena.

The last of the great Neo-Assyrian kings, Assurbanipal (669-627), collected a vast library
at his palace at Nineveh. In 1849, this library was rediscovered by the British archaeologist, Sir
Henry Layard, and the modern discipline of Assyriology was born.

Mathematics in Mesopotamia grew out of the necessities of record-keeping for
administrative and trade purposes. Starting around 7000, we find the use of clay tokens to
represent stores and traded goods. To begin with, one token would represent one sheep, or one
unit of grain. The next step was the development of symbols as a shorthand to stand for different
quantities, so a sphere or pyramid of clay would mean, say, 5 or 10 sheep or units of grain. In
order to keep a secure record of a transaction, the tokens were sealed inside a clay envelope. The
outside of the envelope was marked with the tokens, so that you would know what was inside
without having to break the envelope. Anyone reading the outside of the envelope was reading
marks of shorthand symbols. Learning to manipulate the marks and create further generalizations
and abstractions is the story of mathematics.

By 3000 B.C., these marks had evolved into complex systems-of numbers, capable of
recording very large quantities of goods. The number systems were still metrological in nature.
That is, a scribe used different collections of signs for recording quantities of sheep or grain.

By the Old Babylonian period of around 2000 B.C. there was a fully-developed
mathematics. Thousands of mathematical and economic tablets have been recovered. They detail
an impressive knowledge of arithmetic, a great facility with what we would consider as linear
and quadratic equations, numerous geometrical constructions and computations. There are
multiplication tables, tables of squares, square roots, reciprocals, common constants. However,
since most mathematics was applied, problems tended to be stated, and answers had to be given
in particular units of weights and measures.

Babylonian mathematics does not seem to have changed much in the next 1500 years.
The next great flowering we know of was the development of mathematical astronomy in the late
Babylonian period of the last few centuries B.C.

Sumerian metrological numeration systems

By about 3000 BC, the. Sumerians were drawing images of tokens on clay tablets. At this
point, different types of goods were represented by different symbols, and multiple quantities
represented by repetition. Three units of grain were denoted by three 'grain-marks’, five jars of
oil were denoted by five 'oil-marks' and so on.

There are two .important limitations to such a system. Firstly, every different type of good
for which you want to make a record must have its own distinctive sign. The second limitation
concerns not the range of goods available, but their quantity. Recording a delivery or
disbursement’ of three jars of oil by writing the oil-jar symbol three times is simple and
convenient. Recording a delivery or disbursement of several hundred jars of oil the same way is
no longer so convenient and is also a system to prone to error.

The first great innovation after the act of writing was the separation of the quantity of the
good from the symbol for the good. That is, to represent three units of grain by a symbol for
‘three’ followed by a symbol for ‘grain-unit' in the same way that we would write 3 sheep or 3
cows or, more generally, 3 liters or 3 kilometers. A system of this sort is a metrological
numeration system, a system of weights and measures.

Yupaxuenue 3. OTBeTbTE Ha BOIPOCHI.
1. What is characteristic of Old Babylonian mathematics?

2. What troubled did Mesopotamia experience in about 1600? What was the result
of this invasion?
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3. In what way did the problems in the Middle East coincide with the situation in
Europe?

4. What was the influence of the Assyrian invasion on the Mesopotamian
Mathematics? Why is it s0?

5. What did mathematics in Mesopotamia grow out of? What did the people use
tokens for? What was the nature of the number system?

6. Were the developments impressive? Name them. Why did not they change much
in the next 1500 years, in your opinion? Do we still use these ancient inventions?

7. What were two important limitations to such a system? Were they overcome?
How?

8. What was the first great innovation?

9. How are such systems called?

10. What elements of Mesopotamian mathematics still exist now? Can you name
them?

Yupaxknenue 4. Haiimure B Tekcre Bpemena rpymm Simple u Continuous. OObsicHuTe
ynorpebsieHre BpeMeH. OOBSCHHTE, IOYeMy B TEKCTE HE HCIOJIB3YIOTCS (OpMbI OyayIiero
BpEMEHU?

Yupa:xkaenue 5. 3aaaiiTe MMCbMEHHO MATh TUIIOB BOIIPOCOB K IIPEJIOKEHHUSIM U3 TEKCTa:

1. Modern scholars are referring to Old Babylonian mathematics.

2. In about 1600 Egypt was falling to the Hyksos invasion.

3. By about 3000 BC, the Sumerians were drawing images of tokens on clay tablets.
4. We use the same number signs, regardless of their metrological meaning

Yupaxuenue 6. [TocrasTe riarossl B a03are Tekcra B Present/Past Simple wuPresent/Past
Continuous.

Mesopotamia (to derive) its name and existence from the rivers Tigris and Euphrates.
These two rivers (to create) the Fertile Crescent in the midst of surrounding inhospitable
territory. The space we (to call) Mesopotamia (to be) roughly the same as that of the modern
country of Irag.

About ten thousand years ago, the people of this area (to begin) the agricultural
revolution. At that time they (not to hunt) and (not to gather) their food, they (to domesticate)
plants and animals. They (to live) in houses built from reeds or mud-brick. They ( to build)
granaries to store their grain, and they (to begin) developing a token system to record trade and
accounts.

Between 3500 and 3000, for reasons still not well understood, the civilization of Southern
Mesopotamia (to undergo) a sudden growth and change. In this same period came the beginnings
of writing, metrological systems and arithmetic.

More than a dozen different such systems (to be) known today.

Over the next 500 years, writing gradually developed into the cuneiform script. Cuneiform (to
mean) "wedge-shaped™ and (to refer) to the way scribes (to write) marks on wet clay, using the
cut tip of a stylus.

Yﬂpamnenne 7. 3anoaHuTe NPONYCKH B TEKCTEC NMPCAJIO0KCHHBIMHA CIIOBAMU I10 CMBICITY.

base, confusion, counting, calculations, equivalents, introduction, intermediate, system, sign,
symbols, multiples, metrological, millennium, mean, problem, pair, vertical, solution.
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Yet another ... was used for measuring grain capacity. Here the conversion factors were
5, 10, 3, and 10, so that the largest unit, a large cone containing a small circle, was worth
10x3x10x5=1500 of the small units.

Adding to the ... for modern scholars attempting to unravel these complex ... systems
was the fact that a single ... might be used in several systems, where it could mean ...different of
the base unit. In particular, the small circle could mean 6, 10 or 18 small cones, depending on
context (as well as other multiples of base units denoted by other...).

Gradually, over the course of the third..., these signs were replaced by cuneiform ... so
that numbers could be written with the same stylus that was being used for the words in the text.

The final step in this story, occurring probably some time in the Ur 111 period, right at the
end of the third millennium, was the ... of a sexagesimal place value system. The number of
signs was reduced to just two: a vertical wedge derived from the small cone often used for the ...
unit, and a corner wedge, derived from the small circle. The corner wedge had a value of ten ...
wedges. In the sexagesimal... system described above, the next size unit was the large cone,
worth six circles. In the place value system, this unit was denoted by the same-sized vertical
wedge as the base unit, and it was worth six corner wedges. Now the ... of symbols could be
repeated in an indefinitely larger alternating series of corner and vertical wedges, always keeping
the same conversion factors of 10 and 6. The price paid was that a vertical wedge could now ...
1, or 60 (6x10), or 3600 (60x60), and so on. Its actual value was determined by its place.

The sexagesimal place-value system greatly facilitated.. ., but, of course, at the end of the
day, the final answer had to be translated back into the underlying metrological system of units.
So a ...would be stated in proper units and the ...would be given in proper units, but the ...
calculations were carried out in the new sexagesimal place value system.

Yupaxuenue 8. [lepeckaxkure TEKCT U3 yIIPAKHEHHS 2.
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Ypok 3
Bpemena rpynnbl «Perfect»

Bpemena rpymmsl «Perfecty o6pa3yroTces ¢ moMoIIb0 BCIIOMOraTeabHOro riaroia "'to have™ u
dopmoii cTpanarensroro npudactus (participle 11) ocHoBHoOro riarosna (mpaBUIIBHBIN TIIATOI C
okxonyanuem —ed (published) uiau HenpaBUIIBHEI- B GOpPME CTPAAaTEIHHOIO MPUYACTHS
(spoken)):

He has written to his friend.

He had written to his friend.

He will have written for his friends.

THE PRESENT PERFECT TENSE

1. YtBepautensHas ¢popma The Present Perfect Tense oOpasyercs nmpu moMOIIH JTHYHOM
¢dopmel rnarosa to have B Hactosiem Bpemenu (have/has) u cmbiciioBoro riaroia B popme
CTPAaTEILHOTO MPHYACTHSI.

I (you, we, they) have finished/ spoken.

He (she, he) has finished/spoken.

2. BonipocutenbHas ¢popma The Present Perfect Tense o6pasyercs npu momoriu Gopm
riarosioB to have (have/ has), koTopbie cTaBsSTCS MEepe MO AICHKAIINM:

Have you finished your composition yet?

Has he passed his exams?

What have you prepared for today?

Have you printed out your report or have you forgotten about it?

3. Orpunarennnas ¢popma The Present Perfect Tense oopa3syercst npu momoriu (GopM riarojaoB
to have (have/has) u orpunarenshoii yactuirsl not (have not (haven’t)/has not (hasn’t)):
I have not prepared my presentation.

YTBepaurenbHas popma Bonpocurensnas popma OtpunarensHas popma

I (we, you, they) have bought | Have | (we, you, they) bought | I (you, we, they) haven’t

it it? bought it

He (she, it) has bought it Has he (she, it) bought it? He (she, it) hasn’t bought it

The Present Perfect Tense ucnons3yeres:

a. Ui 0003HAYCHHsT pe3ysbTara JeUCTBUs, OCOOCHHO KOT/a BPEMsi COBEPIICHUS ACHCTBUSI
HEW3BECTHO WJIM yKa3aHO BpeMs B HactosieM (today, this year):

They have repaired their house (this year).
0. st 0003HaYCHUS pe3ynbTara JIeicTBUs BMecTe ¢ Hapeunsmu already= so far-yxe, yet — eme
He (BMecTo “already” B BOMPOCUTENIBHBIX W OTPHLATEIBHBIX MpeIoKeHusx ), Still-, just-

TOJILKO YTO, EVEr- Koraa-Huoy b, Never- uukoraa, lately/recently/ of late-uemasno:

He has already left.
My classes haven’t finished yet.

c. BMecTe ¢ coro3amu for- B TeueHwue, SiNnCe — ¢ (0COOCHHO ¢ TJIaroJiaMu COCTOSHHS):
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I have known him for ten years.
THE PAST PERFECT TENSE

1. YTBepauTenbHas popma MpoIIeAIero COBEPIICHHOTO BPEMEHH 00pa3yeTcsl Py TOMOIIIH
BCIIOMOTATEIILHOTO TJ1aroiia to have B mpoieamem HeonpeaeIeHHOM BpeMeHu had u
ctpanarensHoro npudactus (Participle II)cMbicmoBoro riarona:

She had hidden her letter by the time | came home.

They had come back by three o'clock yesterday.

2. Jlns obpa3oBanus BonpocutenbHOU hopmbl The Past Perfect Tense BciomorarenbHblL#
TJ1aroJji had CTaBUTCA IIEPC NOATICKAINUM, a4 CTPAAATCIbHOE IPUIaCTHEC CMBICIIOBOI'O Tj1aroja -
IIOCJIC IMOJICKAILICT O

Had she hidden her letter when | came in?

Had they come back by three o'clock yesterday?

What had she hidden?

Had she or he hidden the letter?

3. Jlist obpasoBanus orpunarensHoii opmel The Past Perfect Tense mocite BcriomorareasHOro
rinarosia had ctaBuTcs oTpunarenbHas 4acTHiia not:

He had not hidden a letter when | came in.

They had not come back by three o'clock yesterday.

B pasroBopHoi#i peun yacTo ynotpeOiasieTcsi COKpalleHHas OTpulaTesbHas popMma:

They hadn't come back by three o'clock yesterday.

YTBepautenbHas popma Bonpocurensnas popma OtpunarensHas popma
I (we, you, they, he, she, it) Had I (we, you, they, he, she, | I (you, we, they, he, she, it)
had finished it it) finished it? hadn’t finished it

The Past Perfect Tense ynorpebasiercs:

a. I[J'ISI BBIPpAXKCHUA I[GI\/'ICTBI/IH, 3aKOHYMBLICTOCA 10 YKa3aHHOIO MOMCHTA BPEMCHHU B IIPOLIJIOM,
KOTOpLIﬁ MOXET OBITh BBIPAXKCH TOYHOH HaTOﬁ, YaCcoM U T.[.:

We had finished our work by five o'clock.
b. [{nst BeIpaskeHUs1 AEMCTBUSI, IPEALIECTBOBABILETO APYTOMY JEHCTBUIO B IPOIIOM:

He had hidden his letter , when the door was suddenly flang open and his wife rushed into the
room.

THE FUTURE PERFECT TENSE
1. YrBepnutennnas ¢popma The Future Perfect Tense oGpasyercs mpu nomoru
BCIIoMoraTensHoro riaroia to have B 6yaymem Bpemenu Will have u ctpagarensroro

npuvactus (Participle I1) cmbicioBoro rinarosna:

He will have hidden her letter by the time | come home.
They will have come back by three o'clock tomorrow.
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2. Jlns oObpa3oBanus BonpocutenbHOU Gopmbl The Future Perfect Tense BciomorarenbHbIit
rinaroa Will craButces nepen momiexaniuM, a have u ctpagaTeabHOE MPUIACTHE CMBICTIOBOTO
IJ1aroJjia - ocJyie moJyIeKallero:

Will she have hidden her letter when | come in?

Will they have come back by three o'clock tomorrow?
What will she have hidden?

Will she or he have hidden the letter?

3. Jlist obpasoBanus orpunateasHoii popmel The Future Perfect Tense mocie
BCrioMoraTesbHoro riaroya Will craButcs orpuinarenbtas yactuia not (wWon'’t):

He won’t have hidden a letter by the time I come home.
They had not come back by three o'clock yesterday.

YTBepaurenbHas popma Bonpocurensnas popma OtpunarensHas popma
I (we, you, they, he, she, it) Will I (we, you, they, he, she, | I (you, we, they, he, she, it)
will have finished it it) have finished it? won’t have finished it

The Future Perfect Tense ucnosb3yercs, Koraa peub HAET O ACHCTBUH, KOTOPOE JT0JIXKHO
3aKOHYHUTKCS JIO ONPEACIEHHOTO MOMEHTA B Oy TyIIeM:

The exam will have finished by 1 p.m.
Yupaxuenus

VYupaxuenue 1. [TocraBsTe riaroisl B peuioxkenusx Present Perfect tense.
Hanpumep: She (to translate) the text. She has translated the text.

1. He (not to finish) to prepare for exam yet.

2. She already (to discuss) her report with the tutor.
3. They (to go) to Moscow to attend the conference.
4. | (not to realize) that is so serious.

5. We (to do) the equations.

6. You (to print) out the document?

7. What you (to prepare) for today?

8. We never (to been) abroad.

9. They (not to read) the document yet.

10. What you (to do) with my dictionary?

Yupaxkuenue 2. [ToctaBpTe ritarossl B npeaioxenusx B Past Perfect tense.
Hanpumep: She (to translate) the text by 3 o’clock yesterday. She had translated the text by 3
o’clock yesterday.

They (to publish) the results by the end of the year.
| (to complete) the research by September.

I showed him the work I (to do).

They said they (not to apply) for the job yet.

She was given the document she (to ask) for.

They did not hear what he (to say).

IS
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7.
8.
9.

| (to forget) what | (to lean).
| was sorry he (not to pass) the exam.
He did not recognize her because she (to change) a lot.

10. Analytical methods (to come) into use by 1830.
11. While the mass movements all around them (to bring) down one nation after another, the

Assyrians (to hold) onto their territory, and indeed, kept one dynasty for over two
hundred years. They (to mature) as a people, and built up a fearsome military reputation.

Yupaxnenue 3. [locraBbre riaronsl B npeaioxenusx B Future Perfect tense.
Hampumep: She (to translate) the text by 3 o’clock tomorrow. She will have translated the text
by 3 o’clock tomorrow.

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

. They (to publish) the report by tomorrow?

| (to sort) out the problem by the time you return.

. They (not to come) back by 12 o’clock.

She (not to finish) her composition by 5 o’clock.
I (to manage) to get the results by the end of the week.

. You (to return) by the end of the month.
. They (to do) it by Monday.
. We (to get) the results by the end of the year and even (to make) them public.

She (to be) married by the end of the month and (to go) on her honey moon.

0. He (to get) his Ph. D by June.

Yupa:xnenue 4. [TocrapTe riaroinsl B ckoOkax B Past Simple unu Past Perfect.

1.

2.

Isaac Newton (to be) born in Lincolnshire. His father, who (to die) shortly before Newton
(to be) born, (to be) a yeoman farmer.

He (not to have) any interest for.general society or for any pursuits save science and
mathematics. Luckily he (to keep) a diary.

He (not to read) any mathematics before coming to Cambridge. At the beginning of his
first October term he (to happen) to stroll down to Stourbridge Fair, and there (to pick) up
a book on astrology, but could not understand it on account of the geometry and
trigonometry. He therefore (to buy) a Euclid, and (to be) surprised to find how obvious
the propositions (to seem). He also (to attend)Barrow's lectures.

At a later time, on reading Euclid more carefully, he (to form) a high opinion of it as an
instrument of education, and he (to use) to express his regret that he (not to apply)
himself to geometry before proceeding to algebraic analysis.

By 1665 (to take) is B.A. It (to be) about the same time that he (to discover) the binomial
theorem.

By that time he and several physicists (to conjecture) from Kepler's third law that the
attraction of the earth on a body would be found to decrease as the body was removed
farther away from the earth inversely as the square of the distance from the centre of the
earth. In 1679, when he (to repeat) the investigation, TM' (to be) found to have the value
which (to be) required by the hypothesis, and the verification (to be) complete; but in
1666 his estimate of the distance of the moon (to be) inaccurate, and when he (to make)
the calculation he (to find) that TM' (to be) about one-eighth less than it ought to have
been on his hypothesis.

When he (to return) to Cambridge in 1667 Barrow and Collins (to ask) to edit and add
notes to a translation of Kinckhuysen's Algebra; he (to consent) to do this, but on
condition that his name should not appear in the matter.
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8. In 1670 he also (to begin) a systematic exposition of his analysis by infinite series. This
work (to be) never finished: the fragment (to be) published in 1711, but he (to print)the
substance of it as an appendix to the Optics by 1704.

9. When first appointed Newton (to choose) optics for the subject of his lectures and
researches, and by the end of 1669 he (to work) out the details of his discovery of the
decomposition of a ray of white light into rays of different colours by means of a prism.
The complete explanation of the theory of the rainbow (to follow) from this discovery

10. By a curious chapter of accidents Newton (to fail) to correct the chromatic aberration of
two colours by means of a couple of prisms. He therefore (to abandon) the hope of
making a refracting telescope which should be achromatic, and instead (to design) a
reflecting telescope, probably on the modal of a small one which he (to make) in 1668. In
1672 he (to invent) a reflecting microscope, and some years later he (to invent) the
sextant which (to be) rediscovered by J. Hadley in 1731.

11. By 1669 he, at Collins's request, (to solve) some problems on harmonic series and on
annuities which previously (to baffle).

12. Many geometricians from the time of Apollonius (to try) to find a geometrical solution
and (to fail), but what (to prove) insuperable to his predecessors seems to have presented
little difficulty to Newton who (to give) an elegant demonstration that the locus (to be) a
conic.

Yupaxknenue 5. Ynorpedute riaroiisl B ckoOkax B Present Simple, Past Simple, Past
Continuous niu Past Perfect.

Hypatia

Hypatia (to be) the daughter of Theon of Alexandria who (to be) a teacher of
mathematics with the Museum of Alexandria in Egypt. A center of Greek intellectual and
cultural life, the Museum (to include) many independent schools and the great library of
Alexandria.

Hypatia (to study) with her father, and with many others including Plutarch the Younger.
She herself (to teach) at the Neoplatonist school of philosophy. She (to become) the salaried
director of this school by 400. She probably (to write) on mathematics, astronomy and
philosophy, including about the motions of the planets, about number theory and about conic
sections.

Hypatia (to-correspond) with and (to host) scholars from others cities. Synesius, Bishop
of Ptolemais, (tobe) one of her correspondents and he (to visit) her frequently. Hypatia (to be) a
popular lecturer, drawing students from many parts of the empire.

From the little historical information about Hypatia that (survive), it (to appear) that she
(to invent) the plane astrolabe, the graduated brass hydrometer and the hydroscope, with
Synesius of Greece, who (to be) her student and later colleague.

Hypatia (to dress) in the clothing of a scholar or teacher, rather than in women's clothing.
She ( to move) about freely, driving her own chariot, contrary to the norm for women's public
behavior. She ( to exert) considerable political influence in the city.

Orestes, the governor of Alexandria, like Hypatia, (to be) a pagan (non-Christian).
Orestes (to be) an adversary of the new Christian bishop, Cyril, a future saint. Orestes, according
to the contemporary accounts, (to be) murdered after he (to object) to Cyril expelling the Jews
from the city.

Cyril probably (to object) to Hypatia on a number of counts: She (to represent) heretical
teachings, including experimental science and pagan religion. She (to be) an associate of Orestes.
And she (to be) a woman who (not to know) her place. As a result a mob led by fanatical
Christian monks in 415 (to attack) Hypatia as she (to drive) her chariot through Alexandria. It (to
turn) out that it (to be) Cyril's preaching against Hypatia that (to incite) the mob. They ( to drag)
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her from her chariot and, according to accounts from that time, (to strip) her, (to kill) her, (to
strip) her flesh from her bones, (to scatter) her body parts through the streets, and (to burn) some
remaining parts of her body in the library of Caesareum.

Hypatia's students (to flee) to Athens, where the study of mathematics (to flourish) after
that. The Neoplatonic school, she (to head), (to continue) in Alexandria until the Arabs (to
invade) in 642.

The works of Hypatia (to be) destroyed because the Arab conquerors (to burn) it and (to
use) fuel for baths.

We (to know) her writings today through the works of others who (to quote) her -- even
if unfavorably -- and a few letters written to her by contemporaries.

Yupaxuenue 6. [lepeBeaure Ha aHTTTMICKHIA S3bIK TUCHBMEHHO, HCIOJB3Ys N3YyUeHHbBIC
BpPEMEHA.

Pumckne uudpsr (Roman numerals)

PumMckast cucrema Hymepanuu ¢ NOMOIIbIO OykB Oblia pacnipocTpaHeHa B EBpome Ha
HPOTSKEHUM JIBYX ThICAY JIeT. TOJIbKO B MO3JAHEM CpPEIHEBEKOBBLE €€ CMeHuJa Oojee ynoOHas
JUTSL BBIYMCIICHUH IecATUYHAS cucTemMa nudp, KOTOPYIO eBpOIEHiibl 3auMCTBOBaIN y apaboB. Ho,
JI0 CHX IIOp MBI UCIIOJIb3yeM PUMCKHE HUQPHI JIs1 0003HAUEHHUs J1aT HA MOHYMEHTaX, BpEMEHU
HAa 4Yacax M (B AaHIVIO-aMEPUKAHCKOW TUMOTpaguueckod Tpaaullui) CTPAHMIIBI KHUXKHBIX
npeauciaoBuid. Kpome TOro, B pyccKOM si3bIKE PHUMCKUMH mudpamMu dYacto 0003HAYAIOT
MOPSIKOBBIE YUCIUTEIbHBIE.

s 0603HaueHUs yKcea pUMIISIHE IPUMEHSUIM 7 OYKB JIaTUHCKOrO andasura: [ =1, V =
5, X=10,L =50, C =100, D =500, M'=1000. On 06pa30oBbIBAIH MPOMEKYTOUHBIE YUCIIA
nyTeM MpuOaBlIeHUS HECKOJNbKHUX OYKB crpaBa miM cieBa. CHayajga OHM IMHUCAIU THICIYU U
COTHHU, 3aTe€M JEeCATKH W eOUHHIbL. TakuM obOpaszom, uucio 24 wuzoOpaxkanoch kak XXIV.
["opu3oHTanbHAS IMHUSA HAJl CUMBOJIOM O3Hayala YMHOXKEHUE Ha ThICSUY.

Harypanbhbie uncna 3anychbiBalOTCS MPU MOMOIIM MOBTOpeHUs 3TUX mudp. Ilpu stom,
ecnu Oonbinas 1udpa CTOMT MEpe] MEHBIIEH, TO OHU CKIIAJBIBAIOTCS (MPUHIUI CIIOKEHUS),
€CIM K€ MEHbIas - mepen OoNbIIe, TO MEHbIas BBIUUTACTCS W3 OOJbIIeH (MPUHIUI
BbiunTanus). [locaeaHee mpaBUIIO TPHUMEHSETCS TOJNBKO BO H30€KaHHE YETHIPEXKPATHOTO
MOBTOPEHUS OJHON U Toil ke uudpel. Hanpumep, mei craBum I, X, C coorBeTcTBeHHO niepen X,
C, M nns o603uauenus 9, 90, 900 unm nepen V, L, D ans o6o3nauenus 4, 40, 400. Hampumep,
VI=5+1=6,1V =5-1=4 (Bmecro IIII). XIX =10 + 10 - 1 = 19 (Bmectro XVIIII), XL = 50 -
10 =40 (BmecTo XXXX), XXXIII=10+10+10+1+1+1=33 uT.x.

Brimonnenue apudmernueckux ASHCTBHM HaJl MHOTO3HAYHBIMHU YHCIAMU B 3TOH 3aIlUCH
BecbMa HeynoOHo. Cucrema Pumckux unudp Hacrosimee BpeMs He NpUMEHSAETCs, 3a
UCKJTIOUEHHEM, B OTACNbHBIX Cllydyassx, 00o3HaueHUs BekoB (XV Bek M T.O.), TOJOB H. 3.
(MCMLXXVII 1. n.) u mecsneB npu ykasaHuu jaatr (Hanpumep, 1. V.1975), mopsakoBbIx
YHUCIIUTENBHBIX,

a TaK)Ke MHOTJIa MPOU3BOAHBIX HEOOJIBIINX HOPSAAKOB, Oonbux Tpéx: yIV, yV u 1.1

3aganus K TekcTy 3.
Ynpa:xuenue 1. [lepeBenure ciioBa Ha pycCKui A3bIK. BelyunTe MX Hau3ycCTh.
The rectification of the ellipse
Theorem in attractions
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Homogeneous ellipsoid
Devote

To be knighted

A multiple

Contemporary

To bring into vogue
Employment

Constant assumption of non-evident principles
Trigonometry

A historical treatise
Universally respected

A caustic wit

Unsoundness of some methods
Exercise much influence on
Partisan

Yupaxuenue 2. [Ipountaiite Texct. [lepeBeanre ero mucbMeHHO Ha PYCCKHIA S3BIK.
Great English Mathematicians of the 18™ century (extract)

Almost the only English mathematician at the beginning of this century who used
analytical methods before the creation of The Cambridge Analytical School, and whose work
requires mentioning here, is Sir James Ivory, a Scottish mathematician, and his celebrated
theorem in attractions. Ivory was born in Dundee and attended Dundee Grammar School. In
1779 he entered the University of St Andrews, distinguishing himself especially in mathematics.
He then studied theology; but, after two sessions at St Andrews and one at Edinburgh University,
he abandoned all idea of the church, and in 1786 he became an assistant-teacher of mathematics
and natural philosophy in the newly established Dundee Academy. Three years later he became
partner in, and manager of, a flax spinning company at Douglastown in Forfarshire, still devoting
moments of leisure to his favourite studies. He was essentially a self-trained mathematician, and
was not only deeply versed in ancient and modern geometry, but also had a full knowledge of the
analytical methods and discoveries of the continental mathematicians.

His earliest memoir, dealing with an analytical expression for the rectification of the
ellipse, is published in the Transactions of the Royal Society of Edinburgh (1796); and this and
his later papers on Cubic Equations (1799) and Kepler's Problem (1802) evince great facility in
the handling of algebraic formulae. In 1804 after the dissolution of the flax-spinning company of
which he was manager, he obtained one of the mathematical chairs in the Royal Military College
at Marlow (afterwards removed to Sandhurst); and until the year 1816, when failing health
obliged him to resign, he discharged his professional duties with remarkable success.

During this period he published in the Philosophical Transactions several important
memoirs, which earned for him the Copley Medal in 1814 and ensured his election as a Fellow
of the Royal Society in 1815. Of special importance in the history of attractions is the first of
these earlier memoirs, in which the problem of the attraction of a homogeneous ellipsoid upon an
external point is reduced to the simpler case of the attraction of another but related ellipsoid upon
a corresponding point interior to it. This theorem is known as Ivory’s theorem. His later papers
in the Philosophical Transactions treat of astronomical refractions, of planetary perturbations, of
equilibrium of fluid masses, etc. For his investigations in the first named of these he received a
royal medal in 1826 and again in 1839.

In 1831, on the recommendation of Lord Brougham, he was knighted. King William 1V
granted him a pension of £300 per annum, and conferred on him the Hanoverian Guelphic order
of knighthood. Besides being directly connected with the chief scientific societies of his own
country, he was a corresponding member of the Royal Academy of Sciences both of Paris and
Berlin, and of the Royal Society of Gottingen.
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Towards the beginning of the century the more thoughtful members of the Cambridge
school of mathematics began to recognize that their isolation from their continental
contemporaries was a serious evil. The earliest attempt in England to explain the notation and
methods of the calculus as used on the continent was due to Woodhouse, who stands out as the
apostle of the new movement. It is doubtful if he could have brought the analytical methods into
vogue by himself; but his views were enthusiastically adopted by three students, Peacock,
Babbage and Herschel, who succeeded in carrying out the reforms he had suggested.

Robert Woodhouse was born at Norwich on April 28, 1773; was educated at Caius
College, Cambridge, of which society he was subsequently a fellow; was Plumian professor-in
the university; and continued to live at Cambridge till his death on December 23, 1827.

Woodhouse's earliest work, entitled the Principles of Analytical Calculation, was
published at Cambridge in 1803. In this he explained the differential notation and strongly
pressed the employment of it; but he severely criticized the methods used by continental writers,
and their constant assumption of non-evident principles. This was followed in 1809 by a
trigonometry (plane and spherical), and in 1810 by a historical treatise on the calculus of
variations and isoperimetrical problems. He next produced an astronomy; of which the first book
(usually bound in two volumes), on practical and descriptive astronomy, was issued in 1812, and
the second book, containing an account of the treatment of physical astronomy by Laplace and
other continental writers, was issued in 1818. All these works deal critically with the scientific
foundation of the subjects considered - a point which is not infrequently neglected in modern
textbooks.

A man like Woodhouse, of scrupulous honour, universally respected, a trained logician,
and with a caustic wit, was well fitted to introduce a new system; and the fact that when he first
called attention to the continental analysis he exposed the unsoundness of some of the usual
methods of establishing it, more like an opponent than a partisan, was as politic as it was honest.
Woodhouse did not exercise much influence on the majority of his contemporaries, and the
movement might have died away for. the time being if it had not been for the advocacy of
Peacock, Babbage, and Herschel, who formed an Analytical Society, with the object of
advocating the general use in the university of analytical methods and of the differential notation.

Yupaxuenue 3. OTBeTbTE Ha BOIPOCHI.

1. Was Sir James Ivory seriously interested in mathematics? Where did he get his

education?

What were his papers mainly devoted to?

What did he get a Copley Medal for? What is the essence of his theorem?

How was he honoured by the king?

Why, in your opinion, the more thoughtful members of the Cambridge school of

mathematics begin to recognize that their isolation from their continental

contemporaries as an evil? Why is Woodhouse called the apostle of the new

movement? Who succeeded him?

6. When and where was Robert Woodhouse born?

7. What was the title of his first work? When as it published? What did he try to
explain in it?

8. What did he criticize the continental writers?

9. What were his interests focused on?

10. Did he exercise much influence on the majority of his contemporaries? Why is he
still remembered?

g
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Yupaxnenue 4. Haiinure B Tekcte Bpemena rpynn Simple u Perfect. O0bsichute ynorpebinenne
BpeMeH. OOBSICHUTE, MOYEMY B TEKCTE HE UCIOIB3YIOTCS (POPMBI OyIyIIero BpeMeH:u 1 hOpMBI
Continuous?

Ynpaxnenue 5. 3a1aiiTe NMCbMEHHO MATH TUIIOB BOMPOCOB K MPEIOKEHUSAM U3 TEKCTA:
1. He had suggested the reforms.
2. He next produced an astronomy.
3. His later papers treat of astronomical refractions.
4. Herschel succeeded in carrying out the reforms.
5. These works dealt critically with the scientific foundation of the subjects considered.

Ynpaxxkaenue 6. YorpeOuTe riaroyibl B CKOOKax B OJHOM U3 U3YYEHHBIX B 3TOM U
MPEABIIYIIUX YPOKAaX BPEMEH.

ARABIC NUMERALS

The system of numeration employed throughout the greater part of the world today (to
be) probably developed in India, but because it (to be) the Arabs who (to transmit) this system to
the West the numerals, it (to use), (to come) to be called Arabic.

After extending Islam throughout the Middle East, the Arabs (to begin) to assimilate the
cultures of the peoples they (to subdue). One of the great centers of learning (to be) Baghdad,
where Arab, Greek, Persian, Jewish, and other scholars (to pool) their cultural heritages and
where in 771 an Indian scholar (to appeare), bringing with him a treatise on astronomy using the
Indian numerical system.

Until that time the Egyptian, Greek, and other cultures (to use) their own numerals in a
manner similar to that of the Romans.

The Egyptians actually (write) them from right to left, but they (to) set down above from
left to right to call attention to the similarities of the systems.

The Indian contribution (to be) to substitute a single sign (in this case meaning "3" and
meaning "2") indicating the number of signs in each cluster of similar signs. In this manner the
Indians would render Roman CCC XX 111 as: 32 3.

This new way of writing numbers (to be) economical but not flawless. The Roman
numeral CCC I, for instance, (to present) a problem. If a 3 and a 2 respectively (to be)
substituted for the Roman clusters CCC and 11, the written result was 32. Clearly, the number
intended was not thirty-two but three hundred and two. The Arab scholars (to perceive) that a
sign representing "nothing™ or "nought” (to be) required because the place of a sign gave as
much information as its unitary value (to do). The place (to have) to be shown even if the sign
which (to show) it (to indicate) a unitary value of "nothing." It (to be) uncertain whether the
Arabs or the Indians (to fill) this need by inventing the zero, but in any case the problem (to be)
solved: now the new system could show neatly the difference between XXX 11 (32) and CCC Il
(302).

If the origin of this new method (to be) Indian, it (not to be) at all certain that the original
shapes of the Arabic numerals also (to be) Indian. In fact, it (to seem) quite possible that the
Arab scholars (to use) their own numerals but (to manipulate) them in the Indian way. The
Indian way (to have) the advantage of using much smaller clusters of symbols and greatly
simplifying written computations. The modern forms of the individual numbers in both eastern
Arabic and western Arabic, or European, (to appear) to have evolved from letters of the Arabic
alphabet.

The Semites and Greeks traditionally (to assign) numerical values to their letters and (to
use) them as numerals. This alphabetical system (to be) still used by the Arabs, much as Roman
numerals (to be) used in the West for outlines and in enumerating kings, emperors, and popes.
The new mathematical principle on which the Arabic numerals (to be) based greatly (to simplify)
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arithmetic. Their adoption in Europe (to begin) in the tenth century after an Arabic mathematical
treatise (to be) translated by a scholar in Spain and spread throughout the West.

Yupaxnenue 7. [lepeckaxure TEKCT U3 yIpaxXKHECHUS 2 WIH 6.

30



Ypok 4

Bpemena rpynnsl «Perfect Continuous»

Bpemena rpymmsr «Perfect Continuous» o6pa3yroTcs ¢ IOMOIIBI0 BCIIOMOTraTeIbHOIO Ii1aroja
“to be” B popme Perfect u popmoii neiicrButensHoro npuyactus (participle 1) ocaoBHoOrO
riarosa (raroji ¢ OKOHYaHueM -ing):

I have been working/He has been working for two hours.

He had been working for two hours before the rain started.

He will already have been working for two hours before you come home.

THE PRESENT PERFECT CONTINUOUS TENSE

1. YrBepautennnas ¢popma The Present Perfect Continuous Tense o6pa3yeTcs pu MoMOIIx
BCIIOMOTaTeNIbHOTO riiaroia to be B Hactosiiem coBepineHnom Bpemenun (have been, has been) u
neiicrButensHoro npuyactus (Participle 1) cmpicmoBoro riarona:

We have been studying English for three years.

2. JIns oOpa3oBaHusi BOIPOCUTEIBHOW (POPMBI BCIIOMOTaTelbHbIH riiaroi to have (have/has)
CTaBUTCS Mepe/ MOTIEKAIMM, a OCTAIIbHAS YaCTh BPEMEHHOU (OPMBI - TIOCIIE MOIeKAIIETO:
Have you been studying English for three years?

3. [l 06pa3oBaHust OTPUIATEILHON (POPMBI TIOCIIE BCIIOMOTAaTeILHOTO Tiaroia to have
(have/has) craButcs otpunarenbHas yactuia not (havn’t/hasn’t):
We have not been studying English for three years.

YTBepaurenbHas popma Bonpocurensnas ¢popma OtpunarensHas popma

I (you, we, they) have been Have I (you, we, they) been I (you, we, they) have not

working working? been working

He (she, it) has been working | Has he (she, it) been working? | He (she, it) has not been
working

The Present Perfect Continuous Tense ynotpe6uisiercs:

a. I[J'I}I BBIPpAXKCHUSA I[eﬁCTBHH, KOTOPOC HAYAJIOCH B ITPOIIJIIOM U MMPOAOJIKACTCA 1O HACTOSALICTO
MOMCHTAa onpeneneHHHﬁ nepuoa, a vHoraa 1 B MOMEHT pas3roBopa:

We have been translating this article since twelve o'clock.

b. I[J'IH BBIPAKCHUSA ,Z[Cf/iCTBI/ISI, KOTOPOC HAYAJIOCh B IIPOIJIIOM, IMPOJO0JIZKAJIOCh B TCYCHHUC
OMMPECACIICHHOI'O I€pUOJa U 3aKOHYUIIOCh 1O MOMCHTA pE€YU UJIN N0 ONMPECACICHHOI0O MOMEHTA
BPEMCHH B HACTOSALICM. B sTrom cjIydac 00BIYHO YKa3bIBACTCA, CKOJIbKO BPEMCHU JINJIOCH
JeUCTBHE:

The house is full of wonderful smells. Mom has been cooking.

THE PAST PERFECT CONTINUOUS TENSE

1. YrBepnutennnas ¢popma The Past Perfect Continuous Tense o6pa3yercst mpu OMOIIN
BCIIOMoraTenbHoro riaroiua to be B popme Past Perfect (had been) u nefictBurensHoro
npuyactus (Participle 1) cmpicoBoro riarona:

I had been searching for two hours before a managed to find the book I needed.
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2. JIns obpazoBanus BonpocutenbHoii popmel The Past Perfect Continuous Tense
BCIIOMOTaTebHbIH riaroi to have (had) craButcs mepen moiexaniuM, a OCTaabHask 4acTh
BPEMEHHO# (POPMBI - TTOCTIE TO/IICKAIIETO:

Had you been searching for the book for two hours.
What had you been searching for two hours?

3. Jlist obpasoBanus orpunarensHoii popmel The Past Perfect Continuous Tense mocie
BCrioMoraTenbHoro riaroia to have (had) craBurcs otpuniaTensHas yactuia not:

I had not been searching for the book for two hours.

YTBepautenbpHas hopma
I (you, we, they, he, she, it)
had been working

Bomnpocutensnas ¢popma
Had I (you, we, they, he, she,
it) been working?

OTtpunatenpHas hopma
I (you, we, they, he, she, it)
had not been working

The Past Continuous Perfect Tense ynotpe6isieTcst /11 0003HaYCHUS ICHCTBUS, HAYaBIICTOCS
JI0 KAKOTO-TO MOMEHTA B MPOIILJIOM, TPOTEKABIIETO B TCUSHUE IIEIIOTO IePUOJIa U
3aKOHYHUBIIIETOCS IO OIPEICIICHHOIO0 MOMEHTA B HPOIILJIOM.

He looked very tired when | came to his place for he had been preparing for his exams for

several days.

THE FUTURE PERFECT CONTINUOUS TENSE)
1. YrBepautennnas ¢popma The Future Perfect Continuous Tense obpa3yercst pu MOMOIITH
BCIIOMOTaTeNbHOro riaroia to be B Oynymem cosepinenHoM Bpemenu (Will have been) u

neiictBurensHOro npuyactus (Participle 1) cmbiciioBoro riiarona.

2. Jlns ob6pazoBanus BonpocutensHou dopmser The Future Perfect Continuous Tense
BCIIOMOTaTeNbHEIH riaroi will craBurcs nepea noAjiciKalmmnuMm, a OCTaJibHad 4aCTb BpeMeHHOfI

(bopMBI - TOCTIE TTOIJIEKATIIETO.

3. dnst obpasoBanus otpunarensHoit hopmel The Future Perfect Continuous Tense nocine
BCIIOMOTATEJILHOTO I1aroyia will CTaBuTCsl OTpUIlaTeNbHAas YaCcTUIIA Not.

YTBepaurenbHas popma
I (you, we, they, he, she, it)
will have been working

Bonpocurenshas ¢popma
Will I (you, we, they, he, she,
it) have been working?

OtpunarensHas popma
I (you, we, they, he, she, it)
will not have been working

The Future Perfect Continuous Tense ymotpe0JisieTcs Aist BBIpaXKEHHUs IHCTBHs, KOTOPOE
HAYHETCS JI0 ONPeIeIEHHOTO0 MOMEHTA WM TIEPH0/Ia BpeMEHH B OyayIieM, OyeT IIUThCs
OTIpeieIeHHBIN TIeproI ¥ OYAET MPOI0JKAThCS BIUIOTH IO ONPEIEICHHOTO MOMEHTA B
Oynymem. Yrotpeoisercs 3Ta popmMa peaKo:

By the end of September we shall have been living here for three years.

Ynpaxuenust

Yupaxnenue 1. [TocraBsTe riarossl B ckoOkax B Present Perfect Continuous.
Hanpumep: They (to research) the issue for a year. They have been researching the issue for a

year.

agrwONE

He (to run) for two ours without any rest. Tell him to stop.
Her eye are red. She (to cry).

I (to look) all over for you. Where have you been?
We (to argue) for two hours and haven’t found any solution yet.
The students (to take) and exam for 6 hours.
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6.
7.
8.
9.

The professor (to deliver) the lecture for 4 hours already. When will he stop?
The scientists (to research) the subject for two years without any visible results.
My friend (to live) here for 10 years.

You (to wait) long?

10. The secretary (to type) the document for an hour.

Yupaxnenue 2. [TocraBsTe riaroibsl B ckoOkax B Past Perfect Continuous.
Hampumep: They (to research) the issue for a year when the funding was cut off. They had been
researching the issue for a year when the funding was cut off.

NS

The child (to lie) in the snow for hours before someone heard his cry.

He (to study) English for 5 years before he took his FCE test.

They told me they (to carry) out the research for ten years.

The resident said he (to think) about the solution to the problem since he came into
office.

5. You (to look) for on the Net for two hours when | told you to stop?
6. They (to sail) for 2 week when they finally saw the land.

1.
8
9.
1

He told me he (to wait) for her for half an hour in the rain.

. The shoppers (to queue) since midnight when the doors flung open.

Her family (to live) there for 20 years.

0. I did not know that he (to work) at it for so many years.

Ynpaxuaenue 3. Vcrnonb3ys HOBbIE 00OCTOSTEILCTBA BpDEMEHN U JIONIOJHEHUS, U3MEHUTE U
3alUIIUTe TPEUIOKEHHsI, UCTIOoNb3ysl BpemeHa Present Perfect Simple u Present Perfect
Continuous. O0bsicHUTE, T0YEMY B HEKOTOPBIX MPEIIIOKECHUSIX BO3MOXKHA TOJIBKO Of1HA (hopma.

My mom cooks cakes.

. The scientist works in the institute.

She writes detective stories.

1
2
3.
4. The students always talk at the lectures.
5.
6
7
8
9.
1

They know the truth.
I do not recognize you.
She always shouts at her dog.

: What do you do?

| often drive to-work.

0. Scientists carry out experiments.

Yupa:xnenue 4. Packpoiite ckoOku, ynorpeousist rimarosnsl B Past Perfect Simple, Past Perfect
Continuous, Past Continuous u Past Simple.

1.

2.
3.

O No O

There (to be) 38 students in the classroom. They (to talk) as the lecture (not to come) and
the class (not started).

They (to say) they (to get) impressive results.

She (to look) as if she (to cry) for the whole day. | (to ask) her why she (to cry).

When | (to come) to the university in the early my friend (to tell) me that all classes (to
be) cancel, because the majority of my classmate (to fall) ill and it (to be) very cold in the
classrooms.

He (not to tell) the police what he (to look) for in the laboratory.

I (not to tell) my parents | (not to pass) my exam.

I (not to believe) a single word she (to say).

The Judge (to inform) the first offender that he (to spoil) his chances for respectable life
when he (to commit) the crime.
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9. She (to promise) to tell me what (to happen) to her family.
10. He (to come) home upset as his boss (to shout) at him.

Yupaxuenue 5. IIpounTaiite TEKCT, HA30BUTE , B KAKUX BPEMEHAX BbI HCIOJIb30BAIHU OBl
JIaroJIbl B TEKCTE MPH MEPEBO/IC Ha aHTIUICKUH sa3bIK. OOBsICHUTE CBOM BBIOOD.

- (Pierre-Simon Laplace) poauics 23 mapta 1749. On 6bu1
BbIIAIOIUMCS (DPAHIy3CKUM MaTeMaTUKOM, GU3UKOM M acTpoHOMOM. OH ObUT U3BECTEH
pabortamu B obiactu HeOecHoi Mexanuku (celestial mechanics), nuddepennmanbHbIx
yYpaBHEHUH, OJIMH U3 CO3/IaTeliel TeOpUH BeposTHOCTEH. 3acnyru Jlammaca B 001aCTH YUCTON U
NPUKJIAJTHON MAaTEMaTUKU U OCOOCHHO B aCTPOHOMHHU T'POMAJIHBI: OH YCOBEPILIEHCTBOBAJI OUYTH
BCE OTJEINbI 3TUX HayK. bbut unenom ®paniryszckoro ['eorpaduueckoro obiecTsa.

Yﬂpamnelme 6. ITocTaBbTe I71aroel B CKOOKax B HYXHOC BpCMs.

Laplace's early published work in 1771 (to start) with differential equations and finite
differences but he already (to startO to think about the mathematical and philosophical concepts
of probability and statistics. However, before his election to the Académie in 1773, he already (to
draft) two papers that would establish his reputation. The first, Mémoire sur la probabilité des
causes par les événements (to be) ultimately published in 1774 while the second paper, published
in 1776, further (to elaborate) his statistical thinking and also (to begin) his systematic work on
celestial mechanics and the stability of the solar system. The two disciplines would always be
interlinked in his mind. Gerald James Whitrow, a British-mathematician, cosmologist and
science historian (to write): "Laplace (to take) probability as an instrument for repairing defects
in knowledge."”

Yupaxuenue 7. Packpoiite ckoOku, ucnois3ys Present Simple, Present Perfect, Present Perfect
Continuous, Future Perfect tenses.

Prime Numbers
One of the most important and beautiful fields of mathematics (to be) number theory - the study
of numbers and their properties. Despite the fact that mathematicians (to study) numbers for as
long as humans (to be) able to count, the field of number theory (to be) far from being outdated,;
some of the most exciting and important problems in mathematics today (to have) to do with the
study of numbers. In particular, prime numbers (to be) of great interest.
Definition: A number.p is prime if it (to be) a positive integer greater than 1 and is divisible by
no other positive integers other than 1 and itself.
Positive integers greater than 1, that (no to be) prime, (to be) called composite integers.
Examples: 2,3, and 5 (to be) prime. 6 is composite. All positive integers n (to have) at least one
prime divisor: if n (to be) prime, then it (to be) its own prime divisor. If n (to be) composite, and
one (to factors) it completely, one (to reduce) n to prime factors.

3aganus Kk Tekcry 4.
Ynpaxuenue 1. [lepeeaure cioBa NMCbMEHHO HA PYCCKUMN A3BIK. BbIyunTe HX HaU3yCTh.

Tutor

Petition

Fulfill the required credits
Computation of the orbit of the comet
The board of trustees

Refuse her application
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Vote

A degree with highest honors
Alumna trustee

Earning her master's degree
Promote to associate professor
Pursue her mathematical research
Be on sabbatical leave

Teach part-time

Infect other students with the spark
Challenge

Yunpaxnenue 2. [IpounTaiite u nepeBeIuTe TEKCT.

Winifred Edgerton Merrill (1861-1951)

Winifred Edgerton, the first American woman to receive a Ph.D. in‘mathematics, was
born in Ripon, Wisconsin. She received her early education from private tutors before earning
her B.A. degree from Wellesley College in 1883. After some work at Harvard she was allowed
to study mathematics and astronomy at Columbia University. At the end of her second year she
petitioned to receive a Ph.D. degree, having fulfilled the required credits and written an original
thesis titled "Multiple Integrals™ that dealt with geometric interpretations of multiple integrals
and translations and relations of various systems of coordinates. Her work in mathematical
astronomy included computation of the orbit of the comet of 1883. Despite the support of
President Barnard, a campaigner for women's education, the board of trustees refused her
application. Barnard suggested that Edgerton personally talk to each trustee. This effort proved
successful and at the next meeting the board unanimously voted to award her the Ph.D. in
mathematics, which she received in 1886 with highest honors.

In 1887 Edgerton married Frederick Merrill, an 1885 graduate of Columbia who received
his Ph.D. from Columbia in 1890. He served as the New York State geologist from 1899 to 1904
and as the director of the New York State Museum before his death in 1916. They had four
children.

Merrill taught mathematics at various institutions for several years after her graduation
from Columbia. She had been offered a position as professor of mathematics at Wellesley, but
declined because of her impending marriage. In 1906 she founded the Oaksmere School for Girls
which she directed until 1928. It became well known for its high scholastic standards. A branch
of the school was established in Paris in 1912. In 1928 Merrill discontinued the school and
moved to New York City. She wrote many articles on education for journals and was a popular
speaker of educational topics. She served for some years as alumna trustee of Wellesley College.

Mary Emily Sinclair (1878 — 1955)

Mary Sinclair was born in Worcester, Massachusetts, where her father, John Elbridge
Sinclair, was professor of mathematics at Worchester Polytechnic Institute. She received her
A.B. degree in 1900 from Oberlin College and then studied at the University of Chicago, earning
her master's degree in mathematics in 1903. From 1904 to 1907 she was an instructor at the
University of Nebraska while continuing to work on her graduate studies in mathematics. She
published two papers about surfaces of revolution in the Annals of Mathematics. In 1908 Sinclair
became the first woman to receive a Ph.D. in mathematics from the University of Chicago. Her
dissertation in the calculus of variations, written under the direction of Oscar Bolza, was about
"Concerning a Compound Discontinuous Solution in the Problem of the Surface of Revolution
of Minimum Area."

In 1907 Sinclair had returned to Oberlin College as an instructor in mathematics. She was
promoted to associate professor upon receiving her Ph.D., and to full professor in 1925. In 1941
she was appointed Clark Professor of Mathematics at Oberlin College. Sinclair taught at Oberlin
for 37 years, including being department chair from 1939 until her retirement in 1944,
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Mary Sinclair never married. In 1914, however, she adopted an infant daughter, Margaret
Emily. The following year she also adopted a son. She was on sabbatical leave during 1914-15 to
care for her new family, and she also studied at Columbia and John Hopkins. During the 1922-
1923 academic year, Sinclair pursued her mathematical research at the University of Chicago
and Cornell University under the auspices of a Julia C. G. Piatt Fellowship from the American
Association of University Women. Other sabbatical leaves were spent at the University of Rome
and the Sorbonne (1925-26) and the Institute for Advanced Study (spring 1935).

After her retirement in 1944, Sinclair taught part-time at Berea College in Kentucky
before returning to live in Oberlin in 1947. She moved to Maine in 1953 where she died two
years later. After her death, the Journal of the American Association of University Women; in
writing about Sinclair's generous gift to the AAUP to support the Fellowship Fund that had
provided her "the best period of creative scholarship in my life,” remarked that:

Modest and selfless, she never became an "ivory tower" scholar. Rather, she sought to
infect other students with the spark that finds in creative research one of the world's greatest
challenges. In her teaching, she shared the spark; with her gift, she opened up-a path to research
for others.

Ynpaxnenue 3. OTBETbTE Ha BONPOCHI.

1. Were the women English or American?

2. Was it easy for W. Edgerton Merrill to get a Ph. Degree in mathematics? How did she
solve the problem? What was her thesis about?

3. Were, in your opinion, her men colleagues happy about a Woman’ getting a Ph. and then
a Doctor’s degree?

4. Was she more of a scientist or of a teacher? Prove your answer.

5. Did M. Sinclair have the same difficulties in getting the Ph. D? What did her dissertation
concern?

6. Did she enjoy a happy family life” did she manage to combine it with her career?

7. What is a sabbatical leave? Did she use them productively?

8. Do you see any similarities in the careers of these women? What are the differences?

9. Did you learn anything about the family life of men-mathematicians from the text that

you read in the previous lessons? Can you explain why?
10. What an "ivory tower" scholar”? Is it a compliment for a scientist to be called so?
Yﬂpamnelme 4, 3aﬂaﬁTe IMUCHbMEHHO 5 THIIOB BOIIPOCOB K MMPECATIOKCHUAM.
1. Sinclair taught part-time.
2. He served as the New York State geologist from 1899 to 1904.
3. She had already returned to Berlin.

Ynpa:xxaenue 5. Haiiqute B TeKcTe U3BECTHbIE BaM BpeMeHa. Kakux BpeMeH Bbl HE HAILIU?
OOmbsicHUTE, TTOYEMY.

Yupaxkaenue 6. PackpoiiTe ckoOKH, UCIIONB3YS BCE H3yUEHHBIC BPEMEHA.
Sofia Kovalevskaya (1850-1981)
Sofia Kovalevskaya (to be) the first woman to hold a university chair in modern Europe

and first woman on the editorial staff of a mathematical journal. She (to be) born in Moscow,
Russia, in 1850.
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As a young child Sofia Kovalevskaya (to be) fascinated with the unusual wallpaper on
the wall of a room on the family estate: the lecture notes of Mikhail Ostrogradsky on differential
and integral calculus.

Although her father (to provide) her with private tutoring -- including calculus at age 15 -
- he would not allow her to study abroad for further education, and Russian universities would
not then admit women. But Sofia Kovalevskaya (to want) to continue her studies in mathematics,
so she (to find) a solution: she (to enter) into a marriage of convenience. In 1869, she and her
husband left Russia and went to Heidelberg, where she (to obtain) permission of the mathematics
professors to allow her to study at the University of Heidelberg. After two years she (to go) to
Berlin to study with Karl Weierstrass. She (to have) to study privately with him, as the university
in Berlin would not allow any women to attend class sessions.

With Weierstrass' support Sofia Kovalevskaya (to pursue) a degree in mathematics, and
her work (to earn) her a doctorate sum cumma laude from the University of Gottingen in 1874.
Her doctoral dissertation on partial differential equations (to be) today called the Cauch-
Kovelevskaya Theorem. It so (to impress) the faculty that they (to award) Kovalevskaya the
doctorate without examination.

Sofia Kovalevskaya and her husband (to return) to Russia after she (to earn) her
doctorate. They (to be) unable to find the academic positions they (to desire). They (to pursue)
commercial ventures and (to produce) a daughter as well. Kovalevskaya (to begin) writing
fiction. Kovalensky (to immerse) in a financial scandal and (to commit) suicide in 1883, but
Sofia Kovalevskaya already (to return) to Berlin and mathematics, taking their daughter with her.

In 1888 Sofia Kovalevskaya (to win) the Prix Bordin from the French Academie Royale
des Sciences for research now called the Kovelevskaya top. This research (to examine) how
Saturn’s rings (to rotate).

She only (to publish) ten papers before her death from influenza in 1891.

YupaxHenue 7. Packpoiite ckoOKH, UCTIOIb3Ys BCE U3YUEHHBIE BpEMEHa.

Maria Agnesi

Maria Agnesi (to be) a mathematician, philosopher, philanthropist. She (to write) first
mathematics book that still (to survive) and was first woman appointed as a mathematics
professor at a university.

Maria Agnesi's father (to be) Pietro Agnesi, a wealthy nobleman and a professor of
mathematics at.the University of Bologna. A few Italian families (to educate) daughters in
academic subjects; a few attended lectures at the university or even lectured there.

Pietro Agnesi (to recognize) the talents and intelligence of his daughter Maria, (to treat)
as a child prodigy. He (to invite) groups of his colleagues to gatherings at their home, and Maria
Agnesi (to present) speeches to the assembled men. In 1738, Maria Agnesi (to assemble) almost
200 of the speeches she (to resent) to her father's gatherings, and (to publish) them in Latin and
in English (Philosophical Propositions). But the topics (to go) beyond philosophy as we (to
think) of the topic today, and (to include) scientific topics like celestial mechanics, lIsaac
Newton's gravitation theory, and elasticity.

Pietro Agnesi married twice more after Maria's mother died, so she also (to teach) her
siblings. This task (to keep) her from her own goal of entering a convent. Maria Agnesi (to begin
to write a mathematics textbook, which (to absorb) her for ten years and (to cover) arithmetic,
algebra, trigonometry, analytic geometry, calculus and differential equations. No one before (to
publish) a text on calculus that (to include) so much information.

Maria Agnesi (to bring) together ideas from many contemporary mathematical thinkers
and (to integrate) many of the ideas in a novel way that (to impress) the mathematicians and
other scholars of her day.
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As recognition of her achievement, in 1750 she (to be) appointed to the chair of
mathematics and natural philosophy at the University of Bologna by an act of Pope Benedict
XIV. She (to be) also recognized by the Hapsburg Empress Maria Theresa of Austria.

Maria Agnesi ever (to accept) the Pope's appointment? It (to be) a real appointment or an
honorary one? So far, the historical record (not to answer) those questions.

Maria Agnesi's name (to live) on in the name that English mathematician John Colson (to
give) to a mathematical problem - finding the equation for a certain bell-shaped curve. Colson
(to confuse) the word in Italian for "curve" for a somewhat similar word for "witch,” and so
today this problem and equation still (to carry) the name "witch of Agnesi."

Her father’s death (to release) Maria from her responsibility to educate her siblings,-and
she (to use) her wealth and her time to help those less fortunate. She (to establish) in-1759 a
home for the poor. In 1771 she (to head) up a home for the poor and ill. She (to give) away
everything she (to own) by the time she died in 1799, and (to be) buried in a pauper's grave.

Yupa:xuenue 8. Uns Ouorpacdus npoussena Ha Bac Oomnbiiee Breyatienue? [louemy?
Ilepeckaxure e€.
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Ypok 5
Revision (moBTopenue)

Tabmumia Gpopm T71aroJa0B N3BIBUTEIHHOTO HAKIIOHEHHUS! aKTUBHOTO 3aJ10Ta

Acniext/ | Simple Continuous Perfect Perfect Continuous
BpeMs
Present Present _Simple | Present Present _ Perfect | Present Perfect
Tenses | (you, we, they) | Continuous I (you, we, they) | Continuous
take | am taking have taken I (you, we, they)have
He (she, it) takes | We (you, they) are | he (she, it) has | taking he (she, it) has
| (you, we, they) | taking taken been taking
don’t take he (she, it) is || (you, we, they) |l (you, we, they)
he (she/ it) doesn’t | taking haven’t taken haven’t been taking
take | am not taking he (she, it) hasn’t | he (she, it) hasn’t been
do | (you, we, |we (you, they) |taken taking
they) take? aren’t taking have | (you, we, | have | (you, we, they)
does he (she, it) | he (she, it) isn’t | they) taken? been taking?
take? taking has he (she, it) | has he (she, it) been
am | taking? taken? taking?
are we(you, they)
taking?
is he (she, it)
taking?
Past Past Simple Past _Continuous | Past Perfect | Past Perfect
Tenses I (you, we, they, | I (he, she, it) was | | (you, we, they, || (you, we, they, he,
he, she, it) played | taking he, she, it) had | she, it) had
I (you, we, they, | We (you, they) | taken/finished taken/finished
he, she, it) didn’t | were taking I (you, we, they, | I (you, we, they, he,
play | (he, she, it) was | he, she, it) hadn’t | she, it) hadn’t
did 1 (you, ‘we, | not taking taken/finished taken/finished
they, he, she, it) | We (you, they) |had 1| (you, we, | had I (you, we, they, he,
play? weren’t taking | they, he, she, it) | she, it) taken/finished?
was | (he, she, it) | taken/finished?
I (you, we, they, | taking?
he, she, it) took were we (you,
I' (you, we, they, | they) taking?
he, she, it) didn’t | was he (she, it)
take taking?
did I (you, we,
they, he, she, it)
take?
Future Future _ Simple | Future Future _ Perfect | Future Perfect
Tenses | (you, we, they, | Continuous I (you, we, they, | Continuous
he, she, it) will | I (you, we, they, | he, she, it) will | I (you, we, they, he,
(‘1D I take | he, she, it) will | (‘1) have taken she, it) will (’l) have
I (you, we, they, | (‘Il) be taking I (you, we, they, | been taking

he, she, it) won’t
take will 1 (you,
we, they, he, she,

I (you, we, they,
he, she, it) won’t
be taking

he, she, it) won’t
have taken
will I (you, we,

I (you, we, they, he,
she, it) won’t have been
taking
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it) take? will I (you, we, | they, he, she, it) [ will I (you, we, they,
they, he, she, it) | have taken? he, she, it) have been
be taking? taking?
Ynpaxuenust

Ynpaxuenue 1. Packpoiite cko0ku, ynorped.,sis n3yueHHble BpeMeHA
Prehistoric mathematics

The origins of mathematical thought (to lie) in the concepts of number, magnitude, and
form. Modern studies of animal cognition (to show) that these concepts (not to be not) unique to
humans. The idea of the "number" concept evolving gradually over time (to be) supported by
the existence of languages which (to preserve) the distinction between "one", "twao", and "many",
but not of numbers larger than two.

The oldest known possibly mathematical object (to be) the Lebombo bone. It (to be)
discovered in the Lebombo mountains of Swaziland and (to date) to approximately 35,000 BC. It
(to consist) of 29 distinct notches cut into a baboon's fibula. Also prehistoric artifacts discovered
in Africa and France, dated between 35,000 and 20,000 years old, (to suggest) early attempts to
quantify time.

The Ishango bone, found near the headwaters of the Nile river (to consist) of a series of
tally marks carved in three columns running the length of the bone. Common interpretations (to
be) that the Ishango bone (to show) either the earliest known demonstration of sequences of
prime numbers or a six month lunar calendar. In the hook How Mathematics Happened: The
First 50,000 Years, Peter Rudman (to argue) that the development of the concept of prime
numbers could only have come about after the concept of division, which he (to date) to after
10,000 BC, with prime numbers probably not being understood until about 500 BC. He also (to
write) that "no attempt (to be) made yet to explain why a tally of something should exhibit
multiples of two, prime numbers between 10 and 20, and some numbers that (to be) almost
multiples of 10."

Predynastic Egyptians of the 5th millennium BC pictorially (to represent) geometric
designs. It (to be) claimed that megalithic monuments in England and Scotland, dating from the
3rd millennium BC, (to incorporate) geometric ideas such as circles, ellipses, and Pythagorean
triples in their design.

All of the above (to be) disputed however, and the currently oldest undisputed
mathematical usage (to be) in Babylonian and dynastic Egyptian sources. Thus it (to take) human
beings at least 45,000 years from the attainment of behavioral modernity and language (generally
thought to be a long time before that) to develop mathematics as such.

Ynpaxuenue 2. Packpoiite cko0ku, ynorped/sisi H3y4eHHble BpeMeHa

Ancient Science and Its Modern Fates

Until recently, historians of the Scientific Revolution of the 16th and 17th centuries (to
treat) it as a kind of rebellion against the authority of ancient books and humanist scholarship. In
fact, however, it (to begin) with the revival of several tremendously important and formidably
difficult works of Greek science.

The mathematics and astronomy of the Greeks (to be) known in medieval western Europe
only through often imperfect translations, some of them made from Arabic intermediary texts
rather than the Greek originals. The papal curia (to become) a center for the recovery of the
original Greek manuscripts, often very old and remarkably elegant, and the production of new
translations of these works. Ptolemy's "Geography™ which (to inspire) Columbus to attempt his
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voyage, and (to remain) the model of all systematic atlases — (to be) dedicated to Popes Gregory
Xl and Alexander V by its first translator, the apostolic secretary Jacopo Angeli. Illustrated texts
of this elegant atlas (to find) readers everywhere in Europe. Nicholas V (to support) translations
of the greatest of Greek mathematicians, Archimedes, and the greatest of Greek astronomers,
Ptolemy. Cardinal Bessarion (to collect) a vast range of Greek texts (which eventually (to wind)
up in Venice, as the nucleus of another great Renaissance library). A scholar whom he (to help)
in many ways, Joannes Regiomontanus, (to become) the first western European in centuries
really to master Ptolemy's astronomy, which (to be) preserved and improved in the Islamic
world. His work done in and for the curia (to lay) the essential foundations on which Copernicus
and other innovators (to build) a new astronomy in the sixteenth century, using the Greek texts as
their basic source of data and methods.

Scholarship (to support) science in this world where faith and science (to be) not yet seen
as two, irreconcilable cultures.

3agaHud K TeKcTy 5
Ynpa:xuenue 1. [lepeenure cioBa NMCbMEHHO HA PYCCKUM SA3BIK.

Natural boundaries

Conquer by foreign invaders
Consequence

Rapid advance, mathematical advance
periods of decline

Concise

Sketchy

An arithmetic progression

An indeterminate proble

Cubic equations

Cube /square roots

To embrace other approaches to mathematics
A collection of mathematical treatises
Binomial coefficient

Multiplication, Division, Root-extraction
Quadratic and simultaneous equations

A rectangle

A trapezium

Solve equations

Develop a cubic interpolation formula
An extension of the "coefficient array method" or "method of the celestial unknown”
A divine gift

Rejecting it as heresy

Edit

Accessible

It is to the credit of

Adulate

Despise.

Yﬂpamnenne 2. HpoanaﬁTe " NCPEeBCANUTC TCKCT IUCbMCHHO.

Overview of Chinese Mathematics
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Several factors led to the development of mathematics in China being, for a long period,
independent of developments in other civilisations. The geographical nature of the country meant
that there were natural boundaries (mountains and seas) which isolated it. On the other hand,
when the country was conquered by foreign invaders, they were assimilated into the Chinese
culture rather than changing the culture to their own. As a consequence there was a continuous
cultural development in China from around 1000 BC and it is fascinating to trace mathematical
development within that culture. There are periods of rapid advance, periods when a certain level
was maintained, and periods of decline.

The first thing to understand about ancient Chinese mathematics is the way in which it
differs from Greek mathematics. Unlike Greek mathematics there is no axiomatic development
of mathematics. The Chinese concept of mathematical proof is radically different from that of
the Greeks, yet one must not in any sense think less of it because of this. Rather one must marvel
at the Chinese approach to mathematics and the results to which it led.

Chinese mathematics was, like their language, very concise. It was very much problem
based, motivated by problems of the calendar, trade, land measurement, architecture,
government records and taxes. By the fourth century BC counting boards were used for
calculating, which effectively meant that a decimal place valued number.system was in use. It is
worth noting that counting boards are uniquely Chinese, and do not appear to have been used by
any other civilisation.

Our knowledge of Chinese mathematics before 100 BC is very sketchy although in 1984
the Suan shu shu (A Book on Arithmetic) dating from around 180 BC was discovered. It is a
book written on bamboo strips and was found near Jiangling in Hubei province. The next
important books of which we have records are a sixteen chapter work Suanshu (Computational
prescriptions) written by Du Zhong and a twenty-six chapter work Xu Shang suanshu
(Computational prescriptions of Xu Shang) written by Xu Shang. Neither of these texts has
survived and little is known of their content. The oldest complete surviving text is the Zhoubi
suanjing (Zhou Shadow Gauge Manual) which was compiled between 100 BC and 100 AD.

The method of calculation is very simple to explain but has wide application. This is
because a person gains knowledge by analogy, that is, after understanding a particular line of
argument they can infer various kinds of similar reasoning.

The Zhoubi suanjing contains a statement of the Gougu rule (the Chinese version of
Pythagoras's theorem) and applies it to surveying, astronomy, and other topics.

In fact much Chinese mathematics from this period was produced because of the need to
make calculations for constructing the calendar and predicting positions of the heavenly bodies.
The Chinese word ‘chouren' refers to both mathematicians and astronomers showing the close
link between the two areas.

The most famous Chinese mathematics book of all time is the Nine Chapters on the
Mathematical Art. The book certainly contains contributions to mathematics which had been
made over quite a long period, but there is little in the original text to distinguish the precise
period of each. Many later developments came through commentaries on this text.

A significant mathematical advance was made by Liu Hui (about 220 - about 280) who
ushered in an era of mathematical theorisation in ancient China, and made great contributions to
the domain of mathematics. Liu Hui made skilful use of thinking in images as well as in logical
and dialectical ways. He solved many mathematical problems, pushing his mathematical
reasoning further along the dialectical way.

Liu Hui gave a more mathematical approach than earlier Chinese texts, providing
principles on which his calculations are based. He found approximations to =. Liu used
Pythagoras's theorem to calculate heights of objects and distances to objects which cannot be
measured directly. This was to become one of the themes of Chinese mathematics.

About fifty years after Liu's remarkable contributions, a major advance was made in
astronomy when Yu Xi discovered the precession of the equinoxes.
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The texts by Sun Zi made a number of important contributions. Xiahou Yang (about 400
- about 470) was the supposed author of the Mathematical Manual which contains
representations of numbers in the decimal notation using positive and negative powers of ten.
Zhang Qiujian (about 430 - about 490) wrote his Mathematical Manual some time between 468
and 486. Its 92 problems illustrate the formula for summing an arithmetic progression. Perhaps it
is most famous for presenting the 'Hundred fowls problem' which is an indeterminate problem
with three non-trivial solutions.

One of the most significant advances was by Zu Chongzhi (429-501) and his son Zu
Geng (about 450 - about 520). Zu Chongzhi was an astronomer who made accurate observations
which he used to produce a new calendar, which was based on a cycle of 391 years. He wrote the
Method of Interpolation in which he proved that 3.1415926 < © < 3.1415927. With his son Zu
Geng he computed the formula for the volume of a sphere using Cavalieri's principle. The
beginnings of Chinese algebra is seen in the work of Wang Xiaotong (about 580 - about 640). He
wrote the Continuation of Ancient Mathematics, a text with only 20 problems which later
became one of the Ten Classics. He solved cubic equations by extending-an algorithm for
finding cube roots. His work is seen as a first step towards the "coefficient array method" or
"method of the celestial unknown" of Li Zhi for computing with polynomials.

Interpolation was an important tool in astronomy and Liu Zhuo (544-610) was an
astronomer who introduced quadratic interpolation with a second order difference method.
Certainly Chinese astronomy was not totally independent of developments taking place in the
subject in India and similarly mathematics was influenced to some extent by Indian
mathematical works, some of which were translated into Chinese. Historians argue today about
the extent of the influence on the Chinese development of Indian, Arabic and Islamic
mathematics. It is fair to say that their influence was less than it might have been, for the Chinese
seemed to have little desire to embrace other approaches to mathematics. Early trigonometry was
described in some of the Indian texts which were translated and there was also development of
trigonometry in China. For example Yi Xing (683-727) produced a tangent table.

From the sixth century mathematics was taught as part of the course for the civil service
examinations. Li Chunfeng (602 - 670) was appointed as the editor-in-chief for a collection of
mathematical treatises to be used-for such a course, many of which we have mentioned above.
The collection is now called The Ten Classics, a name given to them in 1084.

The period from the tenth to the twelfth centuries is one where few advances were made
and no mathematical texts from this period survive. However Jia Xian (about 1010 - about 1070)
made good contributions which are only known through the texts of Yang Hui since his own
writings are lost. He improved methods for finding square and cube roots, and extended the
method to the numerical solution of polynomial equations computing powers of sums using
binomial coefficients constructed with Pascal's triangle.

The next major mathematical advance was by Qin Jiushao (1202 - 1261) who wrote his
famous Mathematical Treatise in Nine Sections which appeared in 1247. He was the first of the
great thirteenth century Chinese mathematicians. The treatise contains remarkable work on the
Chinese remainder theorem, gives an equation whose coefficients are variables and, among other
results, Heron's formula for the area of a triangle. Equations up to degree ten are solved using the
Ruffini-Horner method.

The next major figure from this golden age of Chinese mathematics was Yang Hui (about
1238 - about 1298). He wrote the Detailed analysis of the mathematical rules in the Nine
Chapters and their reclassifications in 1261. He described multiplication, division, root-
extraction, quadratic and simultaneous equations, series, computations of areas of a rectangle, a
trapezium, a circle, and other figures. He also gave a wonderful account of magic squares and
magic circles.

Guo Shoujing (1231-1316) worked on spherical trigonometry, and solved equations using
the Ruffini-Horner numerical method. He also developed a cubic interpolation formula
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tabulating differences of the accumulated difference as in Newton's forward difference
interpolation method.

The last of the mathematicians from this golden age was Zhu Shijie (about 1260 - about
1320) who wrote the Introduction to mathematical studies, published in 1299.

The decline in Chinese mathematics from the fourteenth century was not by any means
dramatic. The deep works of the 13™ century ceased to be even understood much less developed
further. Certainly this does not mark the end of the Chinese mathematics tradition, but from the
time China was greatly influenced by other mathematical traditions.

Concerning the 17" century, it is important to mention the Mei family. The most famous

member of this family was Mei Wending (1633-1721) and his comment on the golden section is
typical of the sensible attitude he took towards Western mathematics:
“After having understood how to make use of the golden section, | began to believe that the
different geometrical methods could be understood and that neither the missionaries attitude of
considering this simple technique as a divine gift, nor the Chinese attitude of rejecting it as
heresy is correct.”

Certain people from the eighteenth century onwards did an excellent job in recording the
Chinese tradition so that much of it is still accessible to us today. For example Dai Zhen edited a
new edition of the Nine Chapters on the Mathematical Art after copying the complete text as part
of this project.

It is to the credit of Chinese mathematicians that they did not let their mathematical
tradition be replaced by the western tradition. For example Li Shanlan (1811-1882) is important
as a translator of Western science texts but he is most famous for his own mathematical
contributions. He produced his own versions of logarithms, infinite series, and combinatorics
which did not follow the style of western mathematics but his research naturally developed out
of the foundations of Chinese mathematics. There were many other efforts to promote Chinese
mathematics, and in particular a mathematics journal was set up in 1899. The editors wrote:

“Western methods should not be adulated and Chinese methods despised”.

Ynpaxaenue 3. OTBeTbTE Ha BONPOCH] TUCbMEHHO:

What are the peculiarities of Mathematics developments.

What determined the differences?

In what way is it different from Mathematics in Greece.

What are the greatest advances of Chinese mathematics?

What periods can the development of Chinese mathematics be divided?

arONE

Ynpaxxkuenue 4. Haiinute B TekcTe mNpUMepbl HU3y4YeHHBIX BpeMeH. OOBsICHUTE HX
ucnosabs3oBanne. Kakue Bpemena orcyrctByrot? [louemy?

Yupaxnenue 5. BriOepute mo0oi mepmon pazButus MatemaTuku B Kurtae u cpaenaiite
MUCHbMEHHBIA KpaTKUi Mepeckas, yIoMHUHas Haubosiee 3HauMMble, Ha Balll B3TJISA], JOCTHXKEHUS.
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KoHTpoJuabHas padora

Hpoanaif[Te H nepeBeanuTe TEKCT NIMCbMEHHO.

Four color theorem

The four color theorem (also known as the four color map theorem) states that given any
plane separated into regions, such as a political map of the states of a country, the regions may
be colored using no more than four colors in such a way that no two adjacent regions receive the
same color. Two regions are called "adjacent” only if they share a border segment, not just a
point. Each region must be contiguous: that is, it may not have exclaves like some real countries
such as Angola, Azerbaijan, Italy, the United States, or Russia.

It is often the case that using only three colors is inadequate. This applies-already to a
map with one region surrounded by three other regions (although with an even number of
surrounding countries three colors are enough) and it is not at all difficult to prove that five
colors are sufficient to color a map.

The four color theorem was the first major theorem to be proven using a computer, and
the proof is not accepted by all mathematicians because it would- be. infeasible for a human to
verify by hand. Ultimately, in order to believe the proof, one also has to have the belief (which
can be justified or not) that the proof assistant software works as intended and that there were no
other errors - such as in the functioning of the hardware - that corrupted the output. The proof is
also considered inelegant.

History

The conjecture was first proposed in 1852 when Francis Guthrie, while trying to color the
map of counties of England, noticed that only four different colors were needed.

There were several early failed attempts at proving the theorem. One proof of the
theorem was given by Alfred Kempe in 1879, which was widely acclaimed; another proof was
given by Peter Guthrie Tait in 1880. It was not until 1890 that Kempe's proof was shown
incorrect by Percy Heawood, and 1891 that Tait's proof was shown incorrect by Julius
Petersen—each false proof stood unchallenged for 11 years. In 1890, Heawood proved that all
planar graphs are five-colorable.

Significant results were produced by Croatian mathematician Danilo BlanuSa in the
1940s by finding an original snark. In 1943, Hugo Hadwiger formulated the Hadwiger
conjecture, a far-reaching generalization of the four-color problem that still remains unsolved.

By 1980s German mathematician Heinrich Heesch had developed methods of applying
the computer in searching for a proof.

It was not until 1976 that the four-color conjecture was finally proven by Kenneth Appel
and Wolfgang Haken at the University of Illinois. They were assisted in some algorithmic work
by John A. Koch.

Using mathematical rules and procedures based on properties of reducible configurations,
Appel and Haken found an unavoidable set of reducible configurations, thus proving that a
minimal counterexample to the four-color conjecture could not exist. Their proof reduced the
infinitude of possible maps to 1,936 reducible configurations (later reduced to 1,476) which had
to be checked one by one by computer. This reducibility part of the work was independently
double checked with different programs and computers. However, the unavoidability part of the
proof was over 500 pages of hand written counter-counter-examples. The computer program ran
for hundreds of hours.

In 1980, George Spencer-Brown deposited his purported proof of the four color map
theorem at the Royal Society. The validity of this proof, is generally doubted.

In 2004 Benjamin Werner and Georges Gonthier formalized a proof of the theorem inside
the Coq proof assistant. This removes the need to trust the various computer programs used to
verify particular cases; it is only necessary to trust the Coq kernel.

45


http://en.academic.ru/dic.nsf/enwiki/1463866
http://en.academic.ru/dic.nsf/enwiki/955050
http://en.academic.ru/dic.nsf/enwiki/955050
http://en.academic.ru/dic.nsf/enwiki/62565
http://en.academic.ru/dic.nsf/enwiki/10989970
http://en.academic.ru/dic.nsf/enwiki/49779
http://en.academic.ru/dic.nsf/enwiki/381452
http://en.academic.ru/dic.nsf/enwiki/805363
http://en.academic.ru/dic.nsf/enwiki/805363
http://en.academic.ru/dic.nsf/enwiki/7052
http://en.academic.ru/dic.nsf/enwiki/220364

Formal statement in graph theory

To formally state the theorem, it is easiest to rephrase it in graph theory. It then states that
the vertices of every planar graph can be colored with at most four colors so that no two adjacent
vertices receive the same color, or "every planar graph is four-colorable” for short. Here, every
region of the map is replaced by a vertex of the graph, and two vertices are connected by an edge
if and only if the two regions share a border segment (not just a corner). It is possible to
represent a map with polygonal regions directly as a graph, where the edges bordering regions
are graph edges and corners are vertices; this is the dual graph of the graph just described.

False disproofs

Like many famous open problems of mathematics, the four color theorem has attracted a
large number of false proofs and disproofs in its long history.

Generally, the simplest "counterexamples™ attempt to create one region which touches all
other regions. This forces the remaining regions to be colored with only three colors. Because the
four color theorem is true, this is always possible; however, because the persondrawing the map
is focused on the one large region, they fail to notice that the remaining regions can in fact be
colored with three colors.

Other false disproofs violate the assumptions of the theorem in unexpected ways, such as
using a region that consists of multiple disconnected parts, or disallowing regions of the same
color from touching at a point.

Yupaxuaenust
Ynpaxnenue 1. OTBeTbTE Ha BONPOCHI MUCHMEHHO:

1. What is the colour theorem about? When can this principle be used?

2. Was it proven by a person or-a-computer? Why is the proof not accepted by all

mathematicians?

When was the conjecture first proposed?

Was it easy to prove? What makes you think so? How many pages did the prove

take?

When was the theorem finally proven?

6. Why are there so many false proofs and disproofs of the theorem in its long
history?

~ow

o

YHpaschelme 2. 33}]8171Te MUCBMEHHO IIATH THIIOB BOIIPOCOB K KAKIOMY NPECAIOKCHUIO:

1. The four color theorem has attracted a large number of false proofs and disproofs in its
long history.

Every region of the map is replaced by a vertex of the graph.

False disproofs violate the assumptions of the theorem in unexpected ways.

Appel and Haken found an unavoidable set of reducible configurations.

Hugo Hadwiger formulated the Hadwiger conjecture.

g

Ynpaxuenue 3. Halinure B TekcTe u3yuyeHHble BpeMeHa. O0bscHUTe UX yioTpedjeHue.
Kaxue Bpemena orcyrcTByoT? Kak 310 MOKHO 00BACHUTH?
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TecT Ha BUI0-BpeMeHHbIe (OPMBbI
Bri0epuTe 01UH U3 BAPHAHTOB:

I. 1. It (often / rain) in England.
A is often raining B often rains

2. Can you phone a bit later, please? Jennifer (have a bath).
A is having a bath B has a bath

3. Don’t forget your umbrella. It (rain) cats and dogs.
A rains B is raining

4. Granny is in the kitchen. She (make) an apple-pie.
A ismaking B makes

5. My wife (often / make) pies.
A is often making B often makes

6. Run downstairs. Your mother (wait) for you.
A is waiting B waits

7.1 don't know English, but I (learn) it now.
A am learning B learn

8. John (still / work) in the garden. A is still working B still works

9. Dad (never / work) on Saturdays.
A is usually working B usually works

10. Usually I (have coffee) in'the morning, but now I (drink) tea.
A am having coffee A drink
B have coffee B am drinking

11. We (sometimes /go) to the sea.
A are sometimes going B sometimes go

12. - What she (do)?- She is a teacher at our college.
A isshe doing B she does C does she do

13. Why you (sit) at my desk? Could you take your place, please?
A Why you are sitting B Why do you sit C  Why are you sitting

14. We've got tickets, and tomorrow evening we (go) to the cinema.
A go B are going

15. -... you (do) anything tomorrow afternoon? —I (play) tennis with my friend.
A Are you doing A am playing
B Do you do B play

16. We (not / have) a holiday last year.
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A didn't have B haven't had C hadn't have

17. My parents (be) to the USA many times.
A have been B were C have being

18. I (buy) a new hat last week, but I (not / wear) it yet.
A have bought A haven't worn

B bought B were

C had bought C didn't wear

19. ... it (stop) raining yet?
A Did it stop B Is it stopped C Has it stopped

20. Don't worry about the documents. | (send) it the day before yesterday.
A sended B have sent C sent

21. 1 (lose) my purse.
A lose B have lost C lost

22. When you (finish) school?
A When had you finished B When have you finished C When did you finish

23. When | was a child, I (always / be) late for school.
A have always been B was always late C. had always been

24. She can't find her umbrella. I think somebody (take) by mistake.
Atook B takesC has taken

25.-Are you tired? - Yes, a little. I (fix) the car today.
A have painted B painted C paint

26. We (not/see) them this week, but we (see) him a couple of weeks ago.
A didn’t see A have seen

B haven't saw B saw

C haven'tseen C have saw

12. - Have you got any money?
- Yes, | (borrow) it from my brother.
A borrowed B have borrowed C did borrow

13 She (go) the hairdresser. She'll be back soon.
A wentB hasgoneto C hasbeento

14. My husband (work) at university for three years since 1990 to 1993.
A has worked B had worked C worked

15. Mom (lose) her car keys, so we have to open the door by force.
A has lost B lost C losed

16. My sister and her husband (be married) since last Christmas.
A were married B have married C have been married
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17.... the mail (come) today?
A Did the mail come B Has the mail come C Has the mail came

18. I saw a light in your window as | (pass) by.
A passed B was .passing

19. Yesterday as | was walking down the street, | (meet) Thomas.
A met B was meeting

20. While my sister (wait) for my return, somebody knocked at the door.
A waited B was wailing

21. We (talk) about him when he suddenly (come) in.
A talked B A camein
B were talking B was coming in

22. Yesterday while Dad (shave), he (cut) himself slightly.
A shaved A Cut
B wasshaving B was cutting

23. They (quarrel) while they (wash) their car.
A quarrelled A washed
B were quarrelling B were washing

24. He knows Africa well because he (travel) a lot there.
A has been travelling B has traveled

25. You (write) this composition for two hours and can't complete it.
A have been writing B have written

26. - John is still repairing his car.'He (repair) it all day.
A has repaired B has been repairing

27. Jane promised to come, but she's absent. Something (happen) to her.
A has been happening B has happen

28. The children are drawing. They (draw) since they came home.
A have been drawing B have drawn

29.... they (tell) anything about their summer plans?
A Have they been telling B Have they told

30. My aunt (have) the big house in the country.
A has always been having B has always had

31. We were late. The meeting (start).
A started B had started

32. She was the most boring person | (ever /meet).
A ever met B had ever met

33. He was tired because he (work) hard in the garden all day.
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A worked B had worked

34. The Smiths managed to arrive exactly on time because they (take) a taxi.
A took B had taken

35. He said he (break) into the house.
A broke B had broken

36. We asked Peter to come with us, but he refused. He (already / promise) to play football with
his friends.
A already promised B had already promised

37. She punished the child because he (be) naughty.
A has been B had been

38. Why are you looking so unhappy? -I...my purse.
A have lost B had lost

39. Sam was upset because his girl friend....
A hasn't come B hadn't come

40. Mother asked the children if they... some biscuits for tea.
A has bought B had bought

41. ... some photos to be developed. Are they ready?
A have left B had left

42. Tell your mom about these wonderful islands. She... about them.
A has never heard B had never heard

43. I'm so happy to see you again. l... you since you left for Moscow.
A haven't seen B hadn't seen

44. He said he ...me since I left for Moscow.
A hasn't seen B hadn't seen

45. | (talk) over the phone when they brought me the letter.
A talked B hadtalked C had been talking D was talking

46. They (wait) outside when the taxi arrived.
Asat B hadsat C had been sitting D were sitting

47. 1 visited Brazil in April. | (stay) at a nice hotel for a fortnight
A stayed B had stayed C had been staying D was slaying

48. | (stay) at the hotel for a fortnight when | received your letter.
A stayed B bad stayed C had been staying D was staying

49. He quickly forgot everything he (learn) at school.
A learnt B had learnt C had been learning D was learning

50. The musician (play) the piano for a whole hour when, we came in
A had played B had been playing C was playing D played
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51. Alice rose from the sofa on which she (lie) for more than two hours.
Alay B had lain C had been lying D was lying

52. A man (be) unconscious for a few minutes when an ambulance arrived.
A was B had been C had being

53. We (walk) along a forest road for two hours when we saw a house.

A walked B had walked C had been walking D were walking

54. | (talk) over the phone for a whole hour when the porter knocked at the door.
A talked B had talked C had been talking D was talking
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