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PEAJIN3ALIA ITPOPNJIBHOI'O OBYUYEHHM A HA YPOKAX
MATEMATUKHA B JIMHI'BO-MATEMATHUYECKOM KIJIACCE

IlossicEUTEIbHAA 3aIUCKA

CornacHo  (QenepanbHOMY  TOCYAApPCTBEHHOMY  CTaHAAPTY  LIKOJIBHOE
MaTeMaThuyeckoe O00pa3oBaHHE  CIOCOOCTBYET  OBJIAJICHUIO  YHUBEPCAIbHBIM
MaTEeMaTHYECKUM S3BIKOM, 3HAHUSMH, HEOOXOAMMBIMHU [JIsi CYUIECTBOBAHUS B
coBpeMeHHOM Mupe. O0yueHne HHOCTPAaHHOMY S3BIKY paccMaTpUBAETCs KaK OJIHO U3
INPUOPUTETHBIX HAIIPABJICHUN COBPEMEHHOI'O LIKOJILHOTO oOpa3oBaHus. Crenuduka
MHOCTPAHHOTI'O SI3bIKa B €r0 MHTETPaTUBHOM XapakTepe, a TAKKE B €ro CrocoOHOCTH
BBICTYIIaTh W KaK II€Jib, U KaK CPEACTBO OOyUECHHS JJISI O3HAKOMJICHUS C APYrou
npeIMeTHOM  o0nacTbio. OTO  TNOMOTaeT  peaju30BbIBaTh  pa3sHOOOpa3HbIE
MEXMpPEIMETHBIE CBsI3U. M3ydeHHe WHOCTPAHHOTO SI3bIKa COBMECTHO C APYTUMHU
npeaMeTaMu Croco0CTBYeT (POPMHUPOBAHUIO M PA3BUTHIO Y O0YUAIOIUXCS KITFOUEBBIX
HAANPEIMETHBIX KOMIIETEHIUH, BKJIIOYAIOIIKUX 00pa30BaTeIbHyl0, LEJIOCTHO-
OpPUEHTHUPOBAHHYIO, OOLLEKYIbTYPHYIO, y4eOHO-TI03HABATEIbHYIO,
MH(POPMALIMOHHYI0, KOMMYHHKAaTUBHYIO, a TAaKXe KOMIIETEHLUHUIO JUYHOCTHOIO
CaMOCOBEPILEHCTBOBaHUS. B HaleM nunee ocyiecTsisiercs npopuiabHoe 0O0ydYeHHe.
JIMHTBO-MaTeMaTUYECKUH MPOQMIb TO3BOJISET MPHU MOMOIIM HHOCTPAHHOTO SI3bIKA,

HCIIOJB3YCMOI'0O KaK IMCjIb MW KakK CpCIACTBO 06y‘-IeHI/I$I, OCBOUTb CHCTCMBI
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MaTeMaTUYeCKNX 3HAHWW, TO3HATh JCHCTBUTEIBLHOCTh, MPHOOPECTH HABBIKH
noruyeckoro MeimuieHns. Ha ypokax Obumm mcmonbs3oBanbl  WMKT, Texnomornm
npo0seMHOro oOydeHus U oOydeHust B corpyanuuectBe. CocTaBieHUE CHUHKBEHa
SBAJIOCHh JIOTHYECKHM 3aBEPIICHUEM ypokKa. B HEM ywammecs MOTryT AaTh OLIEHKY
VPOKY, BBIpa3uTh CBOM 4yBCcTBa M HSMouuu. [logoOHas penakcanus MOMOraer
yYalllUMCsl CHATh HaNpsDKEHHE I0cCiie aKTUBHOW paldoThl, a yuyduTeNnsIM JaéTt

BO3MO>KHOCTh MOHSITh HACKOJIBKO yIAYHO MPOIIE YPOK.
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HNuTerpupoBaHHbId YPOK
AHTJIMKACKOTO SI3bIKA U TEOMETPUU

B 11 xitacce 1o teme

«umanap»

Tloocomosunu:.

yuumeno Mamemamuxu,

gvicuietli K8AnIUQPUKAYUuoOHHOU Kame2opuu
bepezosckasn U.B.,

yuumenb QH2IUUCKO20 A3bIKA,

gvicutell K8ATUPUKAYUOHHOU Kame2opuu

Munaesa O.B.

eab ypoka:

pa3BUTHE Y Yy4YalIMXCS  KOMMYHHUKAaTHBHOM KOMIIETEHIIMM IOCPEACTBOM
COBEPUICHCTBOBAHUS ~ MAaT€MaTUYECKHX U KOMMYHUKATUBHBIX YMEHUM.

3amaun:

JUYHOCTHBIE: (DOPMUPOBATH CIIOCOOHOCTHh K CAMOCTOSITEILHOM, TBOPUYECKON U
OTBETCTBEHHOM JI€SATEIIbHOCTH; CMOCOOHOCTH BECTU AMAJOT C JIPYTUMH JIHOJIbBMH,
JIOCTUTaTh B HEM B3aMMOIIOHUMAaHUsI, HAXOAUTh OOIIUE LEIU U COTPYAHUYATH ISl UX
JOCTUKEHUS:

METanpeIMETHbIC: pa3BUBaTh YMEHHUS CaMOCTOSITEJILHO  OCYIIECTBIIATD,
KOHTPOJIUPOBaTh U KOPPEKTUPOBATH [EATEIIBHOCTh; YMEHHUS OpPUEHTUPOBATHCA B

pa3ITUYHBIX UCTOYHMKaX WH(popmaruu, ucnonab3oath UKT;
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IpeIMETHbIC: OCBOUTH MOHSATHE UWIMHIpP, HAYYUTHCS MPUMEHSITH (DOPMYIIbI
IIPY PELIEHUN 3a/1a4, UCIOJIb30BaTh a/IEKBATHBIC S3bIKOBBIE CPEICTBA B KOHKPETHOMU
CUTYyalUU.

OcHanienue ypoOKa: Ipe3eHTanus, JTUJTAKTUYECKU I Marepuall,

MYHBTHMGHHfIHaH YCTaHOBKa.

Xoa ypoka

1. Yunrtenp MaTeMaTHKH:

3npascTByrTe! CerogHs y Hac HETPAAMIMOHHBIM YPOK, YPOK AHIVIMMCKOIO
A3bIKa U TeOMeTpHUH. JIMHIBO — MaTeMaTHyecKuil Npo¢uiib HALIETO Kacca MO3BOJISIET
pa3BUBaTh MAaTeMaTHYECKHE YMEHHUS C IOMOIIBIO MHOCTPAHHOIO SI3bIKA, a TAaKkKe

IIOBBIIIATHL YPOBCHB SA3BIKOBBIX 3HAaHUU Ha YPOKaX MAaTCMATHUKHU.

2.YuuTeb aHIIHHACKOI0 A3bIKA:

Good morning! According to your profile you can really use your knowledge
of English to develop your mathematical skills. The topic of our lesson is “Cylinder”.
Let’s start with some interesting historical facts. The saying goes “Everything in
Nature is modeled after the sphere, the cone and the cylinder.” ([eficTBuTeapHO, eciu
Mbl TIOCMOTPUM BOKPYT, HAac OKpPYXalT MPEAMEThI, BEIU, UMerolue (Hopmbl
UJINHAPA, KOHYyca, cepsl, mapa).

The concept (monstue) cylinder is closely connected with the name of
Archimedes.

Read the text and get ready to discuss the following questions:

1. What was Archimedes? When and where was he born?

2. What was he famous for? What were his achievements?

3. What is special about his written works?

4. What is his legacy?
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5. Where can we apply the knowledge of cylinder and sphere?

Before reading the text let’s work with the some new words and definitions
first. Pay attention to the highlighted words. Are they similar with any Russian
words? Guess their meanings. There are some unknown words. Listen to and say

what they mean.

3. Padora ¢ HoOBbIMH ciioBaMu. UTeHHe TEKCTAa H OTBETHI HA BOIIPOCHI.

Archimedes
Archimedes of Syracuse (Greek: Apywnong; c. 287 BC —¢.212 BC) was

a Greek mathematician, physicist, engineer, inventor, and astronomer. Although few

details of his life are known, he is regarded as one of the leading scientists in classical

antiquity. Among his advances in physics are the foundations

of hydrostatics, statics and an explanation of the principle of the lever. He is credited

with designing innovative machines, including siege engines and the screw pump that

bears his name. Modern experiments have tested claims that Archimedes designed
machines capable of lifting attacking ships out of the water and setting ships on fire
using an array of mirrors.

Archimedes is generally considered to be the greatest mathematician of

antiquity and one of the greatest of all times. He gave a remarkably accurate

approximation of pi. He also defined formulae for the volumes of surfaces of

revolution and an ingenious system for expressing very large numbers.

Archimedes died during the Siege of Syracuse when he was Kkilled by

a Roman soldier despite orders that he should not be harmed. Cicero describes

visiting the tomb of Archimedes, which was surmounted by a sphere inscribed within

a cylinder. Archimedes had proven that the sphere has two thirds of the volume and
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http://en.wikipedia.org/wiki/Cylinder_(geometry)

surface area of the cylinder (including the bases of the latter), and regarded this as the
greatest of his mathematical achievements.

Unlike his inventions, the mathematical writings of Archimedes were little
known in antiquity. The relatively few copies of Archimedes' written work that

survived through the Middle Ages were an influential source of ideas for scientists

during the Renaissance, while the discovery in 1906 of previously unknown works by

Archimedes in the Archimedes Palimpsest has provided new insights into how he

obtained mathematical results.

On the Sphere and the Cylinder (two volumes)

Archimedes obtains the result of which he was most proud, namely the

relationship between a sphere and a circumscribed cylinder of the same height
and diameter. The volume is %nr3 for the sphere, and 2znr® for the cylinder. The
surface area is 4nr? for the sphere, and 6xr? for the cylinder (including its two bases),
where r is the radius of the sphere and cylinder. The sphere has a volume two-
thirds that of the circumscribed cylinder. Similarly, the sphere has an area two-
thirds that of the cylinder (including the bases). A sculpted sphere and cylinder were

placed on the tomb of Archimedes at his request.

Legacy
The Fields Medal carries a portrait of Archimedes.
There is acrater on the Moon named Archimedes (29.7° N, 4.0° W) in his

honor, as well as a lunar mountain range, the Montes Archimedes (25.3° N, 4.6°
W) 68l

The asteroid 3600 Archimedes is named after him.

The Fields Medal for outstanding achievement in mathematics carries a portrait

of Archimedes, along with a carving illustrating his proof on the sphere and the
cylinder. The inscription around the head of Archimedes is a quote attributed to him
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which reads in Latin: "Transire suum pectus mundoque potiri" (Rise above oneself
and grasp the world).
Archimedes has appeared on postage stamps issued by East

Germany (1973), Greece(1983), Italy (1983), Nicaragua (1971), San _Marino (1982),

and Spain (1963).

The exclamation of Eureka! attributed to Archimedes is the state motto

of California. In this instance the word refers to the discovery of gold near Sutter's
Mill in 1848 which sparked the California Gold Rush.

How this math connects to construction jobs:

Area of circles and volume of a cylinder is used extensively by plumbers and
carpenters in construction.

m Carpenters use volume to determine the amount of concrete needed in
foundations.

m Plumbers use formulas to select the correct pipe size for the required flow.

m Heating Ventilation and Air Conditioning (HVAC) installers use volume
formulas to ensure correct air movement to and from rooms.

m Underwater welders use volume of a cylinder to determine the safe length of

time submerged.

4. Yuurteab anraumickoro sizbika: Now we know where we can apply our

knowledge. It’s time to speak about cylinder as a geometrical figure. Repeat after me:

A solid — reno Solid of revolution — Teno BpamieHus
Volume - o0BeM Volumetric solid — o6bemHOE TENO
A cylinder - munmuHIp Cylindrical —mmmmnapuyeckuit

Surface — mosepxuocts (lateral- 6okosast, complete — monHas)
Plane — mnockocts (Oblique — HakIOHHAsT)

Directrix — nanpasnsitorias ~~ Generatrix - oopasyroras
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Base — ocHoBanue Area (S) - miomanp

Height (h) — BeicoTa Radius (r) - pamxuyc

Rotation — Bpaienue AXIS - och

pi () — uncno 1 (OTHOUICHHWE JUUIMHBI OKPY)XKHOCTH K JTUAMETPY 3TOH
OKPY>KHOCTH )

product — npousBeneHne vertex - BepivHa

curve — xpuBasi, u3ru0, kpuu3Ha (curved side)

involute of surface — pa3sepTka section - ceuenue

similar — mogo0HbIiA, similarity - momo6ue

coefficient of similarity cubed (raised to the third power) — ko3¢ dunuent
moao0ust B Kyoe

is 3times smaller (less) — B 3pa3a menbie is 3times larger — B 3pa3a Gosbiie

There is a phraseological unit with the word “cylinder”- to run on all cylinders,
which means:

1. to run well and smoothly: My plan is now running on all cylinders.

2. to operate sensibly and intelligently: Pay attention to what you are doing.

Start running on cylinders.

5. Ilpesentanmusa «luwaunap»  (moaroroBjieHa W NpeAcCTaBJIeHA

yYALUMHUCH).

6. YuuTesib aHIJIMHCKOrO sI3bIKa: YOU are expected to solve some problems.
They are rather challenging because you have to apply not only your knowledge of
geometry but physics too. The class will be divided into two groups. Which group is

the best? You will be awarded a prize.
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Problems for the lesson “Cylinder”

Part1l (rpymma 1)

Problem 1

A cylindrical steam boiler (mapooii koten) has a diameter of 0.7 meters. It is
3.8m long. What is the pressure of steam on the surface of the boiler, if steam presses
one cm. squared with the power of 10 kg?

[nnmuaapuyeckun napoBout koten umeet 0,7M B auamerpe. lyimHa ero paBHa
3,8M. Kak Bennko JAaBJICHUC IIapa Ha ITOJIHYIO IMOBCPXHOCTH KOTJIA, CCJIM HA OJWUH
KBaJIpaTHBIN CAHTUMETP Map AaBUT ¢ cuiioil 10kr?

Problem 2

Semi - cylindrical arch (cBox) of the basement (nmoagai) is 6m long and has a
diameter of 5.8m. Find the complete surface area of the basement.

HOJIyHI/IJIHHI[pI/I‘{GCKI/Iﬁ CBO/J] I1oABaJIa UMECT 6 MCTPOB AJIHMHBI U 5,8 MCTpa B
AUaMCTpC. OHpCI[eJIHTL IIOJIHYIO ITOBCPXHOCTD I1OABAJIA.

Problem 3

A cylindrical glass is made of circular metal sheet. It has a diameter of 25cm.
And a height of 50cm (the area of the metal sheet was not changed while being
pressed). Find the diameter of the sheet.

N3 kpyrioro Jmcra MeTajula BBIIITAMIIOBAaH (M3TOTOBJIEH METOJOM
IITAMIOBKH) LIWJIMHJIPUYECKUN CTaKaH JuaMeTpoM 25¢M U BbicoToi B S0cMm. Cunras
(npenmosarasi), 9TO MPU IITAMIIOBKE IUIOMIAb JUCTAa HE MU3MEHWJIACh, ONPEACIIUTE

JMaMeTp JIUCTA.

Part2 (rpynna 2)

Problem 1

The pump (macoc) delivering water to the boiler has 2 water cylinders. Each
cylinder has a diameter of 80 mm, the motion of the piston (xox moprss) is 150mm.

Find 1 hour productivity of the piston, if each of them makes 50 motions per minute.
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Hacoc, nmoparommii Bony B KOTEN, MMEET JBAa BOASHBIX LMIMHIpA. Pazmepsl
KaXaoro mwinHapa: xoa nopmHs 150mm, nquametp 80mm. OmnpeaenuTh 4acoBYHO
IIPOU3BOAUTCIIBHOCTh HACOCA, CCJIN K&)KI[BIﬁ IMOPIICHDb ACJIACT 50 pa60tmx XO0I0B B 1
MUHYTY.

Problem 2

The column of mercury (cronbuk pryrn) in a thermometer is 15.6cm long and
weighs 5.2gr. Find the area of cross — section (monepeunoe ceuenue) of the column,
(The specific gravity of mercury is 13.6. VY nenbHsiii Bec prytu 13,6)

Cronbuk pryTd B TepMomeTpe AiuHou 15,6 cM Becut 5,2 rpamma. Halinure
TUTONIA/Ib TTOTIEPEYHOTO CeUeHuUs cTojionKa. (Y aenbHbIi Bec pTyTH 13,6)

Problem 3

A cylindrical measuring glass has a point (zenenue) of 1 cubic centimeter. The
distance between 2 points is 1.8cm. Find the inner diameter of the measuring glass.

B wMen3ypke (UMIMHAPUYECKUNM COCYJ] C JCJICHUSIMH Ha KyOWdecKue
CAHTUMETPbI) PACCTOSHHE MEXIY JBYMSI CMEXKHBIMH JeieHusMmu 1,8cm. Haiitu

BHYTPEHHHI THaMETP MEH3YPKHU.

7. Yuammecss pemaroT 3ajauyu B rpynnax. [IpeacraBisior 00bsICHEHHE

PEILLIECHUI HA AHTJIMMCKOM SI3BIKE.

8. lomamiHee 3a1aHue.

9. Pedaexcus. IloaBenem urorn Hameil pa6orsl. UTo HOBOrO BbI y3HAIN?
Urto Hayuunuck nenats? [lo Tpaguuuu n1aBailTe COCTaBUM CUHKBEHH.

VYuyammecs cOCTaBIAIOT CHHKBEWHBI HA AHTJTUHCKOM S3bIKE.

Group 1.

1.Integration

2. Integral, cylindric
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3. Solve, rotate, find
4. We combine geometry and English

5. It is fantastic!

Group 2.

1. Cylinder

2. Right, volumetric

3. Generate, discuss, argue
4. We solved some problems

5. Cylinder is a pattern of nature!
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