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Koumponvnuie pabomol no meme mooynsa: «@Qunocoua mexuuueckux HayK»

Co31aHue 1 BHeJIpeHHe ITHYECKOr0 KoieKca
Nuaukatopel
CocTaBisieT STHYECKUI KOJIEKC.
[IpumensieT HOpMBI KOJIeKca JUIsl PEIIeHUs] KOHKPETHBIX CUTYallUi.
[losicauTenbHas 3anucka

B coBpeMeHHBIX YCIIOBUSAX pa3BUTHUSA JII000I KOMIIAHUH 3HAYUTENBHYIO POJIb MPUOOpETaeT
MPOIECC BBICTPAMBAHUS B3aWMOJCHUCTBHI, OCHOBAaHHBIM HAa ONPEICICHHBIX ATHYECKHUX
OPUHLIMIIAX. DTO MO3BOJSET HACTPOUTH KOJJIEKTHUB B pyciio camoopranuzanuu. HeoOGxomammo
JOCTUYb TAKOTO YPOBHSI CAMOOPTaHU3AIMH, YTOOBI TUIOBBIE CUTYalllW, BOSHUKAIOIINE B JTHOOOU
KOMITAaHHH, pa3perainch Obl ObICTPO W 3(h(HEKTUBHOTO 0a3 JOMOJHUTEIHHOTO MPUBJICUCHUS
pykoBojcTBa. COOTBETCTBEHHO, CBOJ MpaBWJI — 3TO CPEICTBO YIPABJICHUS KOMIIAHHEH,
KOJUJIEKTHBOM.

OfHMM W3 OCHOBHBIX JJOKYMEHTOB, PErJIaMEHTUPYIOUINX OMPECIICHHbIC OTHOUICHHS U
MOCTYNKU B KOMIIAHUH, SIBJISIETCSA dTHUYECKUM KOJEKC. DTUYECKUI KOJIEKC — 3TO CBOJ MpaBWII U
HOPM, KOTOpbIE HEYKOCHHUTEIBHO JI0JDKHBI COOJIIOIaThCs BCEMU 0€3 UCKITIOUEHHUSI COTPYAHUKAMU
komnaHuu. Ha ero ocHoBe JOMKHBI MPUHUMATHCS PEIIEHUS, CTPOUTCS B3aUMOOTHOIIEHUS C
KIMEHTAaMH W COTPYJAHHMKAMH KOMIIAaHWH, 3a/1aBaThCsl IICHHOCTHBIC OPHEHTHUPHI JEATEIbHOCTH
KOMIIaHUH.

OTUYECKUH KOJEKC BKIIOUACT B CeO:

o 0003HaYeHHEe MUCCUU KOMITAHUU

o KOPIIOpaTUBHbIE [IEHHOCTH
CTaH/IaPTHI JAETOBOTO MTOBEACHUS
MpaBuJia BHYTPEHHETO MOBEICHUS
MPaBHJIa BHEITHETO MTOBEACHHUS
CHOCOOBI 3aIUTHI HH(OPMAITHH
CHOCOOBI OOIIPEHHUS U TIOPUTIAHHS
OIKCaHNE KOPIOPATUBHOIO CTUJIS (IIOBECHHE, OJICKIA)

[Tpumep sTHYecKOrO Kojaekca 6anka http://www.vbrr.ru/upload/docs/kodeks 01.PDF.
[Tpumep sTHYECKOTO KOIeKCa YUeHbIX U nHxKeHepos http://rusea.info/tree/?id=15.

3ananne
1. Heo6xomumo pa3paboTaTh 3THUECKUI KOJIEKC WHKEHEPA WM KoJeKe Kommanuu. Komekc
JIOJKEH COAEPKATh BO3MOKHOCTh PEryJIMPOBAaHUs OTHOIICHUM BHYTPU KOMIIAHUY U OTHOLICHUI
C KJIMEHTaMH W KOHKypeHTaMH. [J1aBHOe TpeOOBaHHME K KOJEKCY — MPUMEHHMOCTh €ro Ha

MIPAKTHKE.
2. HeoOxonuMo npuBecTH HECKOIBKO KOHKPETHBIX CUTYallMi, KOTOPbIE MOKHO Pa3pelInTh,
MOJIE3YSICh HOPMaMU | MOJIOKESHHUSIMH 3THIECKOTO KOJEKCa.
3. Heo0xomuMo IOATOTOBUTHL COOOIIEHHE C OIMCAHWE DTHYECKOTO KOIEKCAa M €ro
BO3MO>XHOTO IPUMEHEHHUS B KOHKPETHBIX CUTYAIIHSIX.
4. Heo0Oxo1muMo moAroToBUTH MPE3EHTALMIO K BBICTYIUICHHUIO.
Ne Kpurepun ouneHKH BHINOJHEHUSA KOHTPOJIbHOM padoThl «Co31aHue U BHePeHHe
/1 ITHYECKOr0 KOJEKCa»
MHUHUMAJIbHBIN 06a30BbIT TTOBBIIICHHBIN
1. PabGora odopmnena B | PaGora  BemonHena B | PaGota  BhmonHeHa B
COOTBETCTBUE C | COOTBETCTBHE C | COOTBETCTBHE C
TpeOOBaHUSAMH, TpeOOBaHUSAMH, TpeOOBaHUSAMH,
YKa3aHHbBIMH B 3aJlaHHM, | YKa3aHHBIMH B 3a/laHUH, | yKa3aHHBIMU B 3a/IaHUU
UMEIOTCS JOMYCTUMBI  HEOOJbIITNE
opdorpadudeckue U | OTKJIIOHEHUS



http://www.vbrr.ru/upload/docs/kodeks_01.PDF
http://rusea.info/tree/?id=15

MYHKTYallMOHHbIE OIIMOKH,
MOTPEUTHOCTH CTHUJIA

B pabGore He yuTeHBI Bce
COCTaBIISIONINE ITHUECKOTO
KOJ/IeKca

B pabote yuteHsl Bce
COCTAaBJIAOIIIUEC
ATHYECKOTO KOJICKCa

B pabote yuteHs! Bce
COCTAaBJIAIOLINEC
ATHYECKOTO KOJIeKCa U
pa3BEepHYTO MPOMHCAHBI

B 3aKJIFOYECHUN
chopMynUpoBaHbl  00IIKE
BBIBOJIBI

B 3aKJIFOYECHUN
chopMyIMpOBaHbl  00IIHE
BBIBOJIBI

B 3AKIOYEHUN
c(OpMyIHPOBAHBI
pa3BepHYTEHIE,
CaAMOCTOSATCIIBHBIE BBIBObI
1o pabote

[IpuBenensr 1-2 mnpumepa
IPUMEHEHHUsSI  ATUYECKOTO
KOJIeKca

[IpuBenens! 3-4 npumepa
IPUMEHEHHS STHYECKOTO
KOJIeKca

[TpuBenens! 5 u 6o1ee
HNPUMEPOB IPUMEHEHUSI
HTUYECKOT0 KOJeKca

PaboTa BeImoOHEHA B CPOK

PaboTa BeImoOIHEHA B CPOK

Pabota BeImOSTHEHA B CPOK

Konmponvnwie pabomot no meme mooynsa: <Muocmpannwiii A361K»

na mozo umoowt npasunvno évinoanums 3adanue Nel KonmponoHoil
padomsl, HEOOXOAMMO OCBOUTH JICKCHKY OBITOBOH, y4eOHO-TT03HABATEIBHOMN, COIIUATBHO-
KyIbTypHOH U TIpoeccroHanbHOoi cdep oOmeHus.

— Jlna mozo umoowl npaguibHo 6bINOJIHUME KOHMPObHOE 3a0anusn Ne2, Ne3, Ned
HE00XO0/IMMO OCBOUTH YIOTPEOICHHE CIEAYIOUINX TPAMMATHUYECKUX SBJICHHINA:

1. Wwms cymecTBuTeIbHOE. MHOKECTBEHHOE YMCIIO. APTHKIIN U TIPEIJIOTH KaK MTOKa3aTelln
UMEHU CYIIECTBUTEIHHOTO. BhIparkeHne Maie)KHBIX OTHOIICHUH B aHTJIMICKOM SI3BIKE C
MOMOIIBIO IPEIOroB U OKOHYaHUs ‘S. CylecTBUTENbHOE B (DYHKIIUU ONpEAETICHUS U €T0
IIEPEBOJ HA PYCCKUU SI3BIK.

2. Ums mnpunararensHoe. CTEneHW CpaBHCHHUS UMEH TMpUIAraTelIbHbIX W HapeuyuH.
Kouncrpykuuu Tuma the more... the less, much more interesting.

3. YucautenpHbIE.

4. MecTOoUMEHUS: TUYHEIE, MPUTSIKATETBHEIE,
HeolpeieNIeHHbIE U OTPHUIIATEIbHBIE.

5. ®opma Hacrosimero (Present), mpomenmiero (Past) u Oymymero (Future) Bpemen
rpymmbl Simple reficTBUTENBHOTO 3a10Ta H3BSIBUTEILHOTO HakJIOHeHUs. CrpshKeHHUe T71arosioB {0
be, to have B Present, Past u Future Simple. [ToBenuTensHOE HAKIIOHEHHE W €O OTpPHUIIATEIILHAS
dbopma.

6. IIpocroe pacmpocTpaHeHHOE MPEUIOKEHUE: TPSIMON MOPAIOK CIIOB TTOBECTBOBATEILHOTO
1 TOOYAUTEIPHOTO TPEUIOKEHUN B YTBEPAUTEIbHONW M OTpHUIATEIbHOU (opMmax; oOpaTHBIH
HOPSIOK CIIOB BOIIPOCHUTENBHOTO npeioxkenus. O6opor there is (are).

7. Bupo-BpemeHHble (pOpMBI TIarojia: a) akTUBHBINA 3aior — popmbl Simple, Progressive u
Perfect B Present, Past u Future; 6) maccusHbIii 3amor — popmsl Simple (Present, Past, Future).
Ocob6eHHOCTH TepeBoia MACCUBHBIX KOHCTPYKIIUMA HAa PYCCKUH SI3BIK.

8. MopnanbHbIe TJIaroJIbl: a) MOJ1aTbHBIC TJIaroJIbl, BBIpAXKAIOIIHE
BO3MOXHOCTE: can (could), may u 9KBHUBAJICHT riarosa can — tobe able to; skBuBaneHT
riarosia may — to be allowed to; b) MmoganbHBIif T1aroT MUSt, BeIpaXaroIIui TOJKEHCTBOBAHUE U
ero skBUBaJieHTHI: t0 have to u to be to.

9. TIlpoctsie HennuHble Gopmbl Taarona: Participle I (Present Participle) u Participle I (Past
Participle) B yHKIUSAX onpeeieHust 1 00CTOSTEIbCTRA.

10. OmpenenuTensHble W JIOTIOJHUTENBHBIE TNPUAATOYHBIE MPEUIOKEHUS (COIO3HBIC);
MPUIaTOYHbIE 00CTOSATENILCTBEHHBIE MTPEITIOKEHUS BPEMEHU U YCIIOBHSL.

11. 'pammatnveckue QyHKIMU U 3HAUYEHHS cIIoB it, that, one.

BOIIPOCUTCIILHELIC, YKa3aTCJIbHBIC,


http://pandia.ru/text/category/imya_prilagatelmznoe/

12. Crpanarenbhbiii 3aor (The Passive Voice) Buno-BpemenHbix Gopm (Simple, Progressive,
Perfect).

13. ®ynkuuu raaronos to be, to have, to do.

14. TIpocteie HeMuuHBIE (HOPMBI TJarojia: HHOUHUTUB B QYHKIIUM TTOJIEKAIIETO, COCTAaBHOM
YacTH CKa3yeMoro, OINpeieeHus, TOTIOIHEHHS U 00CTOSTENbCTBA Lenu. | epyHauil.

15. 'epynawmii.

16. BoipaxxeHue npuKa3aHus 1 MPOChObI ¢ MOMOIIBIO TJarona to let.

17. Beccoro3Hoe TMOAYMHEHHWE B OIPEICIUTENBHBIX W JTOMOJHUTEIBHBIX TPUAATOYHBIX
IPEIOKEHHSIX.

18. O60poTHI, paBHO3HAYHBIC MPHUAATOYHBIM TMPEITOKEHUIM: OOBEKTHBI MHPUHUTHUBHBIN
000poT, CyOBEKTHBIN MHPUHUTUBHBINA 000POT, HE3aBUCUMBIN MPUYACTHBIN 000POT.

19. Cnoxnsie popmMbl HHGUHUTHUBA U IPUIACTHS.

1. Ilepeuensv npumepHsix KOHMPOILHBIX PAOOM 071 RPOMENCYMOUHO20 KOHMPONA

|
Text A

Design objectives
The web page below is from a manufacturing company's intranet.
Company design procedure- the design brief

A design brief for the proposed product should be drawn up by the project engineer. This should
consist of a detailed list of technical objectives which the design team must work to, in order to
produce a design solution.

Key elements of the brief are:

« function - the product's intended use (what it is designed to do), including performance targets
(strength, power, durability, etc.)

* constraints - limits on the design (for example, it must not exceed a maximum size or weight
limit)

» comparative targets- how well the product should perform, compared with existing models
(competing products already on the market. or the current model that the new product will replace)

o design features - specific things the new design must have (for example, rechargeable
batteries, or a lid with a lock)

o budget - the cost limits that must not be exceeded, in order to make the design cost-
effective.

Text B

Design calculations

Design information is shown on drawings, and written in specifications - documents which
describe the materials, sizes and technical requirements of components. In order to specify this
detailed information, an engineer must evaluate- that is, identify and calculate- the loads (forces)
that key components will have to carry. To do this, the engineer needs to determine (identify) the
different loads, then quantify them- that is, calculate them in number form. Usually, each load is
quantified based on a worst-case scenario- in other words, the engineer will allow for the
maximum load, such as an aircraft making a very hard landing, or a bridge being hit by extremely
high winds.



After maximum loads have been quantified, an engineer will apply a factor of safety. This is an
extra margin to make the component strong enough to carry loads that are higher than the worst-
case scenario. For example, a factor of 1.5 increases the load a component can carry by 50%. After
this has been factored in, the engineer will then size the componentsthat is, calculate their required
size.

Engineers are sometimes criticized because they overdesign things (add excessive factors of
safety), which increases costs. However, according to Murphy's Law, 'Anything that can go
wrong, will." This suggests that belt and braces- an expression often used in engineering, based
on the safest method of holding up trousers - is a sensible approach.

1. Complete the sentences from technical conversations using the words in the box. Look at
A opposite to help you.

budget cost-effective Exceed feature proposed
constraint designed Existing function
1. Of course, money is limited. Cost limitations are always a ............. . But some finance
is available. A ............. Has been allocated for the preliminary design phase- a total of 350003.
But we mustnot .................. that amount.
2. Obviously, if we have to spend €80 on components for each appliance, and the appliances
are sold for €70, thatisnota ..................... design solution.
3. The .o, of this detector is to locate underground cables by giving audio
feedback. Since it is .......................... to be used in noisy environments, the earphone is an
important .................o..e. :
4. Avre these already on the market—arethey ........................ products? Or are we talking
about ........................... products that are still under development?
2. Choose the correct words from the brackets to complete the sentences. Look at B opposite
to help you.

1 The types of loads that will be encountered must be (designed | determined).

2 Maximum loads are based on predicted (specifications | worst-case scenarios).

3 On top of maximum loads, additional safety margins are (factored in | sized).

4 For cost reasons, components shouldn't be (overdesigned I quantified).

5 The practice of overdesigning components can be described as the (belt and braces | factor of
safety) approach.

6 (Quantifying I Sizing) components means calculating their dimensions.

3. Replace the underlined words and expressions with alternative words and expressions
from A and B opposite.

Most engineering designs (1) make provision for excessive or abnormal operating conditions. The
critical question is, how much of a (2) percentage of extra size or capacity should be applied
without (3) adding too much of a margin? To (4) calculate an amount for this figure, it is critical
to assess the consequences of a technical failure. Where the stakes are high, in applications such
as aviation, designing for (5) the most extreme situations is clearly critical on safety grounds. On
the face of it, the result of this may seem costly. But where the human implications and expense
of failure are serious, a high level of expenditure aimed at accident prevention can be considered
(6) financially viable.

Text A.
Key dimensions of circles



An engineer is giving a training course to a group of technical sales staff who work for a tyre
manufacturer. During the talk, she mentions a number of dimensions relating to circles.
'‘Obviously, the outside edge of a tyre forms a circle, as you can see in this simple diagram. The
outer circle in the diagram is the outside of the tyre, and the inner circle - the circle with the
smaller diameter - represents both the inside of the tyre and the outside of the wheel. And, clearly,
the inner circle is right in the middle of the outer circle - it's exactly in the centre. So because it's
central, that means the inside and outside of the tyre form concentric circles. And as the tyre is
circular, simple geometry tells us that measurements of the radius, taken from the centre of the
circle to different points on its edge -points on the circumference- are equal. All the radii are the
same. In other words, the tyre has a constant radius.'

'‘But when a tyre is fitted to a vehicle, it's compressed against the road surface. That means its
geometry changes. So while the wheel - the inner circle - obviously remains round, the
circumference of the tyre - the outer circle - changes shape. It deforms. Before deformation, this
part of the tyre forms an arc of the circle, between points A and B. So, as you can see in this
diagram, it's not a straight line - it's a curved line. But after deformation, it's no longer a curve.
The tyre becomes deformed between points A and B. It becomes a chord of the same circle,
forming a straight line between A and B. However, the length of a chord and the length of an arc,
between the same two points on a circle, are different. So the design of the tyre has to allow for
this change in shape- from a rounded edge to a straight edge.’

Note: See Appendix Il on page 99 for more on shapes.

Yupaxnenue B.

Pipe dimensions

Specific terms are used to describe the circular dimensions of pipes. The width of the inside of a
pipe is called the inside diameter (ID). It can also be called the bore. The outside width is called
the outside diameter (OD). When pipes are laid horizontally, the top of the outside of the pipe is
called the crown, and the bottom of the inside of the pipe is called the invert.

1. Complete the notes, made by a salesperson attending the engineer’s talk, using the words
in the box. Look at A opposite to help you.
arc circular Constant deformed radius
chord circumference Curved diameter

Before tyres are fitted to vehicles:
-shape is round-outside edge is perfectly (1) ...............
-distance from centre of wheel to edge of tyre (2) .......ccceevvenni.

-total distance across tyre 2 x radins (3) ................... of tyre

-all measurements from centre to points around tyre is ......................... are equal —
tyre has (5) ................ radius

-bottom of tyre is (6) .......covvvvvvvvinnnnnn of a circle

When fitted to vehicle, bottom of tyre is compressed and (7) .............coeevennes -
changes from (8) .................... line to straight line. Straight line is (9)
...................... of a circle.

2. Find words and expressions in B opposite with the following meanings. One
guestion has two possible answers.

1 the highest point of a horizontal pipe

2 the lowest point of the inside of a horizontal pipe

3 the maximum overall external width of a pipe

4 the maximum internal width between the pipe walls



3. Change one word in each of the sentences below to correct them. Look at A and B
opposite to help you.

1 The distance travelled by the vehicle each time its wheels turn completely is equal to the
radius of one of its tyres.

2 The diameter of the tyre is measured from the centre of the wheel to the outside edge of
the tyre.

3 The radius of the curve in the motorway is constant, so the edges of the road follow
chords of a circle.

4 The curve in the motorway has a constant radius, so the inside and outside edges of the
road are arcs of two deformed circles that have the same centre.

5 The invert is on the circumference of the external face of the pipe, and therefore cannot
be in contact with the liquid flowing inside the pipe.

6 The thickness of the wall at the bottom of the pipe, plus the distance between the invert
and the crown of the pipe, is equal to the inside diameter of the pipe.

i
Text A
Carbon steels
This extract from an article in an engineering journal is about different types of steel.

Steel is the most widely used engineering material. Technically, though, this well-known
alloy of iron and carbon is not as simple as one might think. Steel comes in a huge range
of different grades, each with different characteristics. For the inexperienced, it can be
difficult to know where to begin. A good place to start is with the two main types of steel.
The first, carbon steels, consist of iron and carbon, and contain no significant quantities
of other metals. Carbon steels can be divided into three main grades:

» Mild steel - the most widely used grade - is a low carbon steel which contains up to
approximately 0.3% carbon.

» Medium carbon steel contains between approximately 0.3% and 0.6% carbon.

* High carbon steel contains between approximately 0.6% and 1.4% carbon.

Note: The chemical symbol for iron = Fe, and carbon = C.

TextB

Alloy steels

The article goes on to look at alloy steels.

The second main category of steel is alloy steels, which consist of iron, carbon and one or
more alloying metals. Specific grades of alloy steel include:

* low alloy steels, which contain 90% or more iron, and up to approximately 10% of
alloying metals such as chromium, nickel, manganese, molybdenum and vanadium

* high strength low alloy steels (HSLA), which contain smaller quantities of the above
metals (typically less than 2%)

* stainless steels, which contain chromium as well as other metals - such as nickel - and
which do not rust.

* tool steels, which are extremely hard, and are used in cutting tools. They contain tungsten
and/or cobalt. A widely used grade of tool steel is high-speed steel, which is used in
cutting tools that operate at high temperatures, such as drill bits.

Notes: The terms carbon steel and alloy steel can cause confusion, as carbon steels are also
alloys, and alloy steels also contain carbon. The chemica | symbol for chromium = Cr,
cobalt= Co, nickel = Ni, manganese= Mn, molybdenum = Mo, tungsten = W, and vanadium
= V.

Text C



Corrosion

One weakness of mild steel is that it corrodes - its surface progressively deteriorates due to
a chemical reaction. This reaction takes place between the iron in the steel and the oxygen
(02) in the air, to form iron oxide. When iron corrodes, we say that it rusts. In some metals,
such as aluminiwn (Al), the presence of corrosion is not a problem, as the layer of oxide
around the metal remains hard, which prevents it from oxidizing any further. However,
when mild steel goes rusty, the rust on the surface comes off continuously, and a new rusty
layer forms, progressively 'eating into' the metal.

1. Decide whether the sentences below are true or false, and correct the false
sentences. Look at A and B opposite to help you.

1 Steel is an alloy of iron and carbon.

2 Mild steel is a high carbon steel.

3 Alloy steels contain carbon.

4 Chromium and nickel are used as alloying metals in steel.

5 Low alloy steels contain more chromium than iron.

6 Stainless steel is an alloy steel.

7 Tungsten is added to steel to make it softer.

8 High-speed steel is suitable for making cutting tools that get very hot.

2. Complete the table with words related to corrode, oxide and rust. Then use the
words to complete the sentences below. There is more than one possible answer. Look
at C opposite to help you.

Verb Noun Adjective
corroded
oxidized

/ go rusty

1 When steel is exposed to air and water, it .........cccccvvveerivireiiievieece e, :
2 A brown/red material on the surface of steel is called ..o :
3 The strength of steel is reduced if it QS .......ccccoevveviiieiiiciecien, :

3. Complete the article about a special type of steel, using words from A, B and C
opposite.
Weathering Steel

The perennial problem with mild (1) ......ccoooveviiiiiinenne. ISthat it (2) «ooooveeiieeiee,
when exposed to air and water. Generally, the only solution is either to apply a protective
coating, or to use another (3) .....cccccvvereriieneennn, of steel that is resistant to the (4)
................................ process- the most well-known being {5) ........c.ccceevervvrnenne.. Steel,
which contains significant quantities of (6) ..........cccccvevereriennnnn and, often, nickel. There
is, however, an alternative solution. So-called weathering steel is a special alloy suitable
for outdoor use. But rather than being completely protected from corrosion, the surface of

the steel is allowed t0 g0 (7) .ooovvvvevveieiiecieee, .Once alayer of (8) .....cccceevevvvverninnnn.
has formed on the surface, it stabilizes and forms a hard protective layer This layer differs
from ordinary (9) ....ccoeevvviveiveeciee oxide, as it does not continue to eat into the metal.

While not everyone may like the 'rusty look', weathering steel has been widely used in
architectural applications and outdoor sculptures

v
Text A
Forms of energy



The effects of energy can be seen, felt or heard in different ways, depending on the form
of energy in question. The main forms are listed below:

* kinetic energy: energy in the form of movement - a type of mechanical energy

« thermal energy: energy in the form of heat

» electrical energy: the energy of an electric current

* sound energy: energy in the form of noise

* light energy: for example, light emitted from the sun or from a light bulb

» chemical energy: energy within substances that can produce a chemical reaction

* nuclear energy: energy from an atomic reaction.

Energy cannot be created or destroyed, only converted from one form to another. For
example, in a torch powered by batteries, chemical energy stored in the batteries is
converted to electrical energy, and the electrical energy is converted to light energy.
Mechanical energy can be stored as potential energy. An example is a load, lifted by a
crane and suspended at a high level. The weight has the potential (in the future) to be
released and allowed to fall, becoming kinetic energy. Energy can also be stored when a
component is elastically deformed. This is called strain energy. An example is the spring
in a watch, which is wound up, then progressively unwinds.

Note: For more on deformation, see Unit 18. For more on strain, see Un it 30.

TextB

Energy efficiency

Machines often convert an energy source, such as electricity, to another form of useful
energy - in other words, energy used for a purpose. For example, a motor converts
electrical energy (the energy source) into Kinetic energy (useful energy). But it also
converts some energy into heat and noise. As this will be dissipated into the air, and not
used, it is waste energy.

A motor: electrical energy —useful kinetic energy — wasted thermal and sound energy
If a machine converts a high percentage of energy into useful energy, it is efficient. For
example, if a motor converts 75% of the electrical energy it consumes into kinetic energy,
and wastes 25% as thermal and sound energy, it is seventy-five percent efficient. Improving
efficiency - making efficiency gains - is a key focus in engineering.

TextC

Work and power

The amount of energy needed to do a task - for example, lifting a load to a certain height
by crane - is called work. The amount of energy converted in order to perform tasks - in
other words, the amount of work done- is measured in joules (J). If a force of one newton
is required to keep an object moving, the work required to move that object over a distance
of one metre is equal to one joule.

The speed, or rate, at which work is done is called power, and is measured in watts (W).
One watt is one joule per second. Power, in watts, is often referred to as wattage. A
powerful motor will have a higher wattage than a less powerful one.

Make word combinations with energy using words from A and B opposite. Then
match the combinations with the descriptions (1-8).

1o, energy= energy stored within the liquids or solids in a battery
2 e energy = mechanical energy in the form of movement

3 energy = potential energy stored in a deformed material
Ao energy= energy converted to the form required for a purpose
5 energy= energy converted to a form that cannot be used

B e energy = the form of energy that shines, and can be seen



energy= the form of energy that can be heard
energy= energy that results in an increase in temperature

3. Complete the article about electric and diesel-electric locomotives using the words in
the box. Look at A, B and C opposite to help you.

Chemical | Efficiency | Form Kinetic Powerful | Thermal | wattage
Convert Efficient Gain Power Source Useful work
dissipated | Electrical | Joules Powered | Stored waste
An electric locomotive is one that IS (1) ....ccocvvveviiiniienienn by an external energy(2)

................................ , most often via overhead electric lines. This differs from a diesel-
electric locomotive, which has an onboard fuel tank and a diesel-powered generator to
provide electricity for its motors. Purely electric power has numerous advantages over
diesel-electric power, explaining the choice of electric locomotives for use in high-speed
trains.

Firstly, an electric locomotive needs to carry neither a generator nor fuel. Its mass is
therefore lower than a diesel-electric equivalent. This results in a significant efficiency (3)

................................ ,as the electric locomotive's smaller mass means less (4)
............................... . is done - measured as a total number of (5) .........c..ccceevvverveeen - 0N
a given journey. For a comparable rate of acceleration, its motors are also required to
provide 18ss (6) ....cccovvevvvereriierirennnn . As they use a lower (7) ...cccccceeeviveviveinsienne this
means 1ess (8) .....ccvvvvvvveviviiieinn motors can be used, making them smaller, thus further
reducing weight and improving (9) .....ccccoceveviveviverrennenn In addition, electric locomotives
use only (10) .ocovviiiiiiiieie, energy. This means there is no need to (11)
................................ energy fromone (12) ..............cccvenven..... to @another on board the train
(electricity can be generated more efficiently in power stations). In a diesel-electric unit,
the energy conversion process starts With (13) ......c.cccccvevvviverennnns energy, which is (14)
................................ within the hydro-carbon compounds of diesel. This fuel is burned to
produce (15) ....cocevvvevveieeieiienns energy, and the heat is then converted by the engine into
(16) veeeeecie e energy, which provides the movement to drive the train. This
process is a very long way from being 100% (17) .ccccovvvvvevevverinennnne, - only a small

percentage of the initial chemical energy is converted to the (18) ......ccocvvevivniiiienns
energy that is actually used to drive the train, with a significant percentage being (19)
................................ into the air in the form of heat, constituting (20) ........ccccccevieiininnnenn,
energy.

Konumponsnsie pabomot no meme mooyna: «CoepemeHnHnvle Memoovl ynpasieHus
nPOU36800CHEEHHBIM KONIEKMUBOM
1. Ilesn ¥ 32124 KOHTPOJIbHOM PadOTHI.
KontponbHast pabota — onHa u3 (opM KOHTpOJIS YpPOBHS 3HAHMM MarucTpaHTOB U
OpPUEHTUPOBAHUS €T0 B BOMPOCAX, OTPAHUYCHHBIX 00bEMOM Y4eOHOI TeMaTHKH.
Lenu konmponvHou pabomei:

o yrIyOUTh,  CUCTEMAaTH3UPOBaTh W 3aKpENUTh  TEOPETUYECKHE  3HAHUSA
MaruCTpaHTOB;,
o Croco0CTBOBATh (POPMUPOBAHUIO

00WEKYIbMYPHOU KOMNEMEHYUU.

CIOCOOHOCTh K aOCTPaKTHOMY MBIIUICHUIO, 0000INEHUI0, aHAIN3Y, CUCTEMATHU3allud U
nporuosuposanuto (OK-1);

npogeccuoHanbHOU KOMNemeHyuu:



CIIOCOOHOCTh OIICHMBATh PUCK M OIpPEAETsATh MEphl MO oOecredeHuto 0e30MacHOCTH
pa3pabaTbIBacMbIX HOBBIX TEXHOJOTHi, 00BEKTOB MpodeccnonanbHoil aestensaoct (ITK-3);

KOpnopamugeHvle KOMNemeHyuu:

KOHCTPYKTUBHO B3aMMOJICIICTBOBATH C MOAYMHEHHBIMH, PYKOBOACTBOM IOApA3/IEICHHUS,
MEPCOHAIOM APYTUX CTPYKTYPHBIX MOAPA3JICICHUA W PYKOBOJCTBOM opranmu3anuu Kommnanww,
dbopmupoBaTh KOMaHIy, HanelaeHHyo Ha pe3ynbraT (KK-3);

(dbopMHUpOBATh JTOSITBHOCTD Niepconana opranusanuu Y[ MK, Komnanuu B nenom (KK-4).

KonTposbHas paboTa BKIII0YaeT B ce0sl 3aaHusI CIEAYIOLIEr0 XapakTepa:

J BOTIPOCHI U 33/IaHHUE HA TIOTUYECKOE OCMBICTICHIE NH(HOPMAITUU, KOHKPETH3AIHS 1
OLICHOYHbIE CYXICHUS (BbIICTUTH KIIOUYEBbIE TTOHATHUS U TEPMUHBI TEMBI, U3JI0KHUTH COJIEP KaHNE
U Ballle TOHNMAHKE 3aIaHHON TEMBI);

o 3aJaHUEe Ha TMpPaAKTUYECKOE NpPHUMEHEHHE H3ydaeMon HHGopManuu (peuieHue
Keiica).

AHaJIN3 JIMTEepaTyphbl O MpodJieMe MpeAnoiIaraeT:

o CpaBHEHHUE BBIJICIICHHBIX aBTOPAMH MOHITHH, KITacCH(UKAIIMI 1 1X OCHOBAHUMH;

o CpaBHEHME OOIIMX KOHLEMIMH, OCHOBHBIX HJEW, TOUYEK 3pEHUs Ha OTAENbHbIC
BOIIPOCHI;

o AHAJIN3 apryMCeHTalMU CACITIAHHBIX BBIBO/IOB (TGOpeTI/I‘-IGCKaSI, SKCIICPUMCHTAJIbHAsA
anpoOanws B MPaKkTUKE), yOSIUTETHHOCTH, I0KAa3aTeIbHOCTH, JOCTATOYHOCTH apryMEHTAITIH;

° CHCTEMaTH3aIMI0 OCHOBHBIX HJICH 110 M3J1araeMou rmpoobieme;

o cOOCTBEHHOE TMOHHMMAaHKE MPOOJIeMbl, JIMOO yKa3aTh ¢ KaKUMH TOYKAMU 3PCHHS

COTIJIACeH CTYJCHT U MOYEMY.

Buibop eapuanma konmponvHou pabomul.

Konrponsnast pabora comepxxut 30 BapuantoB. BpiOop BapumaHTOB MOXKET
OCYIIECTBISATHCS CAMUMHM CTyACHTaMH (1711 O4HOW (popMbl 00ydeHus). J{s CTyIeHTOB 3a09HOM
¢dbopMmbl 00yueHus Ne BapraHTa KOHTPOJIBHON MOXKET COOTBETCTBOBATH Ne [0 CITUCKY CTY/IEHTOB B
KypHaJe U BEIOMOCTH.

2. CTpyKTYpa KOHTPOJIbHOH padoThI

1. Tumynvnvui aucm. Ha THTYIBHOM JHCTE MOJDKHBI OBITH NPHBEICHBI CIEAYIOIINE
CBE/ICHUS: HaMMEHOBaHHE Yy4eOHOro 3aBeieHus, (akynbreTa, Kadenpsl, IJe BBIIOJIHEHA
KOHTpOJIbHast pabota; mucnurmimHa, tema; ®.M.O. crynenta, otaenenue (ODPO wmm 030),
CHEUHATbHOCTb, KYpC, HOMEp IPYIIBI U HOMEp 3a4eTHOM KHUKKU, HOMEp BapHaHTa; MECTO U TOJ
BBITIOJTHEHUS PaOOTHI.

2. QOcznasnenue (codepicanue), BKIIOYAIONIEE: BBEJCHHE, Ha3BaHHWE pa3lenoB (Ipu
HEOOXOIMMOCTH TTO/IPA3/IeNIOB), 3aKIIOUCHHE, CIIUCOK HCIOIb30BAHHBIX HCTOYHUKOB C YKa3aHUEM
CTpaHHMII.

3. Bseoenue.

4. Texcm KOHTPOJIBHOW PabOTHI.

5. Cnucox ucnonb308annoll 1umepamypeoi.

3. MeToauka BbINOJHEHUSI KOHTPOJIbHOI padoThI

BeimonHenue  KOHTpPONBHOM  paboThl  mpeAcTaBisieT  co0oi  ompeeNeHHYIO
HIOCJICZIOBATEIBHOCTh JIOTHYECKH CBSI3aHHBIX JCUCTBHM, HapyLICHWE KOTOPOH CYIIECTBEHHO
CHIDKAET Pe3yIbTaTUBHOCTH PAaOOTHI.

OCHOBHBIE 3TaNbl BBITOJIHECHHUS KOHTPOJIBHOH paboThI

1. Vacuenue codepowcanus memovr u yenegvix ycmanogok. Ha OcHOBE 3TOro MOXKHO
HAMETHTH TJIaBHBIE BOIPOCHI, TOAJIEKAIIE PACCMOTPEHHUIO, M MX KPATKOE COZIEPKAHUE.

2. Cocmagnenue KaneHOapHO20 NJaHa, KOTOPBIA MpeIycMaTpUBaeT: CPOKHU Moadopa u
U3y4YCHUS JINTEPaTyphl, COCTABICHHE TUIaHA KOHTPOJIBHOW pabOTHI, HANMCAaHUE KaXJI0T0 pasjena
TEMBI, pelaKTUPOBaHKE, 0(hOpMIIEHUE, U3TOTOBICHUE CXEM, IPEOCTaBIEHUE PA0OTHI, T0pPabOTKY




KOHTPOJILHOH palbOThl B IENAX YCTPAHEHHS OTMEYEHHBIX HEJIOCTaTKOB M OKOHYATEIbHOE
odopmIieHuE.

3. Iloobop numepamypvr no meme. llpu mombope NUTEpATypHl IIEIECO00PA3HO
PYKOBOJCTBOBATHCS CIAEAYIOIIUMU KPUTEPUSIMHU:

a) MOJIHOTA OXBaTa Marepuaia no teme. He ciiegyeT orpaHn4MBaThCs OJHUM WIIH ABYMS
MCTOYHUKAMH, MOCKOJIBbKY IOJIHOIICHHAs] KOHTpOJbHAas paboTa MOJKHA OTpakaTh HE TOJIBKO
IMIUPOKUHN KPYT (PaKTOB, HO M pa3IHyuHbIe (TIOPOI MPOTUBOMOI0KHbIE) MHEHHS 110 TOMY UK HHOMY
BOIIPOCY;

0) HayuyHblii ypoBeHb Wu3JaHusA. [lpu BeIOOpEe JUTEpaTypbl CleIyeT OTAaBaTh
MPEANOYTEHNE HAyYHBIM U3IaHUSAM WU YICOHBIM ITOCOOUSIM JIJIs1 By30B M U30eraTh 0OpaIieHus K
NOMYJISIPHBIM U HayYHO-TIONMYJSPHBIM OpormopaMm (yka3aHHe Ha THI WU3/IaHUS COICPKUTCS B
AHHOTAITUN);

B) HOBHM3Ha MaTepHaia. Kak mpaBuiio, mpu HaTMUMU BEIOOpA CIIeIyeT HCII0Ib30BaTh Oojee
MO3JHHE 110 BPEMEHU U3JIaHusl, TOCKOJIBbKY OHU, C OJHON CTOPOHBI, COAEPKAT MPEALIECCTBYIOIINN
OTIBIT MU3YYEHUs POOJIEMBI, C APYroi 0ojiee COBPEMEHHBIE OI[CHKH UCTOPUYECKUX COOBITHIH U T.
1.

4. [Ipedsapumenvroe uzyuenue 1umepamypuvl U COCMasieHue niand.

5. Cocmaenenue uepHo8uxka KOHMpPObHOU padomsi. V3 OTOOpaHHBIX HCTOYHHKOB
U3BJICKAIOTCSI CBEICHUS, IIUTATHI, UJIEH, KOTOPBIE aBTOP MPEAINOJIAraeT BKIIIOYUTH B TEKCT PaOOTHI.
OO0s3aTennbHO  yKa3bIBaeTcsl OubOmmorpaduueckoe OMUCaHWUE JHUTEpaTypbl. PekoMeHmyercs
ONKCaHHWE JUTEpaTyphl NMPOU3BOAUTH B Mpolecce ee oTOOpa, uToOBl M30€XKaTh MOBTOPHOTO
oOpareHust K iCTOYHUKY.

6. Paboma nao mexcmom. Bo BBeZIeHUN HEOOXOMMO OTPA3UTh AKTYaJIbHOCTh TEMBI, 1aTh
oOLIyI0 XapakTEepUCTUKYy H3y4eHHUs TeMbl, chopmynupoBaTh 3afaud. B ocHOBHON dactu
NPECTaBISIETCsl aHAIU3 COBPEMEHHOM JINTEpaTyphl 10 TeMe paboThl. BeIpa3uTh CBOIO MO3HLINIO
10 JaHHOM npobiemartuke. B 3akimoueHnn He06X0AUMO MOABECTU UTOT, C/I€TIaTh BIBOJIbI, KPATKO
OLIGHUTH CTETEHb JOCTIKCHUS 1SN U 3a/1a4.

7. Oghopmnenue oubnUOCPAPUYECKUX CCLLIOK U CNUCKA AUumepamypsbl OCYIIEeCTBISIECTCS B
COOTBETCTBUU CO CTaHIAPTaMH, MPUHSATHIMH B HAYYHBIX H3JAHHSIX (CM. MpaBuia odopmiieHus
KYPCOBBIX U JUTUIOMHBIX padoT).

4. Kpurepnu olieHKH KOHTPOJIbHOI padoThI

PaGora cuurTaercs 3auTeHHON B TOM cllyyae, €CIM OHa OTBEYAET OIpeAeICHHBIM
TpeOOBaHUAM:

— MPaBWJIbHO PAaCKPBIBAET MPEATIOKEHHBIH IJ1aH;

— BBIABIISICT 3HAHNWE HCTOYHUKOB U JINTEPATYPHI 110 TEME;

— COJIEP’KUT JOCTOBEPHBIN MaTepHalt;

— UMeeTcst 00001IeH e MO MPEICTABICHHOMY TEOPETHYECKOMY MaTepHay;

— MMeeTCs BhIpakKeHHas 1 000CHOBAaHHAs MO3UIUS aBTOpa 10 penraeMon mpoodeme;

— MpU PEIICHUU Kelca MCIOJb30BaHbI a/ICKBAaTHBIE CCHUIKM HAa HOPMATHUBHBIC aKThl W
TEOPETUYECKHE HCTOUHUKH;

— COOTBETCTBYET MpaBuiIaM 0(hopMIICHHUS.

Onenka "HEYHOBIIETBOPUTEILHO" CTAaBUTCS, €Cld paboTa TOJHOCTHIO HE OTBEYACT
TpeOOBaHUAM K JJaHHOMY BUY 3a4ETHBIX paboT cTyaeHToB. HeyoBIeTBOPUTENbHON CUMTACTCS
Tak)ke paboTa, B KOTOPOW 3aMETHO MPUJIeKAaHUE, HO KOTOPas BHINIOJHEHA HA YPOBHE HE HAYUHO,
a )xuTeiickoit oruku. HeynosneTBopuTtenbHas paboTa BO3BPAIAETCS CTYAEHTY AJIS TOPAOOTKH.

BapuaHTbI 1 TeMbI KOHTPOJIbHBIX PadoT

Bapuant Nel

1. JlokyMeHTanbHOe 0pOpMIIEHHE COTPYIHHUYECTBA C TIEPCOHAIOM
2. Keiic Nel

Bapuant Ne2

1. Teopus UCTIOIB30BaHUS TPYIOBBIX PECYPCOB



2. KeiicNe2

Bapuant Ne3

1. JleiicTBHS aIMUHUCTPALIMU TTPU BOSHUKHOBEHUHU TPYAOBOTO CIIOpa
2. Keiic Ne3

Bapuant Ne4

1. Teopus uernoBeYeCKOro KanuTaia

2. Keiic No4

BapuantNe5

1. JIOKTprHA KOMaHJIHOTO MEHEKMEHTA

2. Ketic Ne5

Bapuant Ne6

1. TexHomorust popMUPOBAHUS JTOSUTBHOCTH TIEPCOHAIIA

2. Keiic Ne6

Bapuant No7

1. JloKTprHa KOHTpaKTAllMK WHAUBUIYAIbHON OTBETCTBEHHOCTH
2. KeiicNe7

Bapuant Ne8

1. TexHonornu MOTHBAIIMY NTEPCOHATA K MHHOBALIUSAM

2. KeiicNe8

Bapuant Ne9

1. HedopmanbHbie MEpONIpUATHS B OpraHU3aluN

2. KeiicNe9

Bapuant NelO

1. JIoKkTprHA HAyYHOTO yMpaBJIeHUs (HAyYHOU OpraHU3aIuy TPya)
2. Keiic Nel0

Bapuant Nel 1

1. JIOKTpHHA 4eI0BEYECKUX OTHOLICHUN

2. Keiic Nell

Bapuant Nel2

1. MarepuanbHasi MOTUBaIUS IEpCcOHAlIa

2. Keiic Nel2

Bapuant Nel3

1. HemarepuanpHas MOTHBaIIUS TIEpCOHAIA

2. Keiic Nel4

Bapuant Nel4

1. DopMUPOBaHKE «ITPOAYKTUBHON KOPIIOPATUBHOUN KYJIbTYPhD)
2. Keiic Ne14

Bapuant Nel5

1. ConpoTuBieHHe epcoHaNa KOPIOPaTUBHBIM CTaHIapTaM

2. Keiic Nel5

Bapuant Nel6

1. HacTtaBHuuecTBO B Opranuzamnuu

2. Keiic Nel6

Bapuant Nel7

1. DKOHOMHYECKOE 3HAYCHHE OJIArONPHUSTHOM MTPOU3BOJCTBEHHOM CPEIbI.
2. Keiic Nel7

Bapuant Nel8

1. ConmanbHOE 3HaUYEHUE OJIArONPHUATHON MPONU3BOJICTBEHHON CPEJIbI.
2. Keiic Nel8

Bapuant Nel9

1. OCHOBHBIE TPYIIITHI OMACHBIX TPOU3BOCTBEHHBIX (DAKTOPOB.

2. Keiic Nel19



Bapuant Ne20

1. OcHOBHBIE TPYMIIBI OMACHBIX TPOU3BOJCTBEHHBIX (DAKTOPOB.
2. Keiic No20

Bapuant Ne21

1. [Moxazatenu 3¢ pekTnBHOCTH pabOTH KOJIIIEKTHUBA.

2. Keiic Ne21

Bapuant Ne22

1. [Icuxonoruueckas HECOBMECTUMOCTh B KOJIJIEKTHBE

2. Keiic No22

Bapuant Ne23

1. NunuBuayanpHbIE CXEMBI MOTHBAIIMY TIEpCOHAIIA

2. Keiic Ne23

Bapuant Ne24

1. KomneHncaronHas ctpaterusi opraHu3aiuu

2. Keiic No24

Bapuant Ne25

1. OcHOBHBIE METOIbI UHTETPAITBHON OLIEHKH YCIIOBUH Tpyia
2. Keiic Ne25

Bapuant Ne26

1. AKTHBHas KaJpoBasi MOJUTHKA OPTaHU3aluN

2. Keiic No26

Bapuant No27

1. 3akpbITas KaApoBasi MOJUTHKA OPTaHU3alUH

2. Keiic Ne27

Bapuant Ne28

1. TexHonorus cnenuaIbHOM OLIEHKH YCIOBUM TpyAa Ha MPOU3BOACTBE
2. Keiic Ne28

Bapuant Ne29

1. Poub pykoBomuTenst B GopMUPOBAHUY OpTraHU3AIMOHHON KYIbTYPBI IPEATIPUATHUS
2. Ketic Ne29

Bapuant Ne30

1. OcHOBHBIE TPYIIIBI KQAPOBBIX IPOLEAYP HA IPEITPUITUN

2. Ketic Ne30
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