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4 Anaircore transformer is used for high-frequency curents ... .
5.In a step-up transformer the number of turns of the secondary winding... .
is greater than the number of turns of the primary winding ... .

5. Pair work. Put these questions to your groupmate and ask him/her to answer them.

1.What 1s a transformer used for?

2.What does a transformer consist of?

3.What is the function of the primary winding?

4.What 1s the function of the secondary winding?

5.What type of transformer 1s called a step-up transformer?
6.What type of transformer 1s used for high-frequency currents?
7.What type of transformer is called a step-down transformer?
8.What type of transformer is used for low-frequency currents?
9. What 1s the relation between the number of turns i the windings and the value of current?
10.What are common troubles 1n a transformer?

11.What should be done 1n case a transformer has a trouble?

6. Read about current transformers. Answer the questions that follow.
Current Transformers

Current transformers are used for operating ammeters, wattmeters, and other measuring de-
vices. They produce n the meters a current lower than the measured current but proportional to it.

Current transformers also insulate the mstrument from the circuit which 1s being measured.
This 1s necessary for high voltage circuits.

e What is a current transformer used for?
e What type of current does it produce?

7. Read the text and find in it the answer to the question that follows it.
High-Frequency Current

Alternating current with frequency of 50 c¢/s i1s widely used in industry. Therefore this fre-
quency i1s called an industrial frequency and' the current, an industrial frequency current.

During sound transmission, current flowing in telephone wires changes with the frequency of
sound oscillations, which ranges from 50 to 10,000 ¢/s. The currents of such frequencies are called
audio- or low-frequency currents.

Radio transmission is based on the use of alternating currents with frequencies of hundreds,
thousands, millions and even tens of million cycles per second. These currents called high-fre-
quency currents are produced by means of an oscillatory circuit consisting of a coil and a capacitor.
Moving along the turns now in one direction now in another, the electric charges oscillate in an
oscillatory circuit.

¢ By what means are high-frequency currents obtained?

LNIOKYMEHT MOAMNMWUCAH

SNEKTPOHHOM MOANUCHIO e question that follows it.
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu; Webayxopa TateAHa AnekcaHgpoBHa
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In the electric generating field, as well as in the electric-transmission and storage-technology
areas, considerable attention 1s focused on the use of superconductivity conductors. Cooling an
electric conductor to temperatures close to absolute zero (-273°C) results 1n the conductors’ losing
their resistance to electric current. Accordingly, their ohmic losses also drop greatly. Current den-
sities of tens of millions amperes per sq. cm can be tolerated 1n such conductors.

Cryogenic technology being now mastered, one can foresee the possibility of supercooling
not only generators but also underground transmission lines and storage coils.

e Are these statements true or false?

a) Conductors can never lose their resistance to the flow of electric current.
b) Generators and underground transmission lines can be supercooled.

9. Read the text and find in it the answer to the question that follows it.
Metals Used as Conductors

The use of electricity depends upon a means of conducting it from its source to the point where
it 1s to be used. Copper has been used as a conductor since the beginning of the industry and no
proper substitute has been found. Only one metal, silver, 1s more efficient, but it has too high cost
to be extensively used.

Aluminium, because of its lightness, 1s used in common practice for transmission lines where
long spans are necessary. It has, compared to other metals, a conducting capacity of about 60 per
cent of that of copper.

¢ Why cannot silver be extensively used?

10. Think of three questions of your own about each of the given sentences. Put them down.

1. Electric charges are acted upon by forces when they move in the magnetic field.

2. Copper has been used as a conductor since the beginning of the industry.

3. Nuclear reactors decrease air and land pollution but they increase thermal and radiation
pollution.

AOKYMEHT TNOATMCAH meanings of the word time in the sentences?
NEKTPOHHOW MNOAMNUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Lebayxora TateaHa AnekcaHapoBHa

ost three times as great as that radiated as heat.
Nencreutened:; ¢ 20.08.2021 no 20.08.2022 at all times.
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4. Under ordinary room lightning the resistance of transistors (decrease) millions of times.

3. Ruby crystals about ten centimetres long can (intensify) light ten times.

6. The density of a semiconductor laser radiation (be) hundreds of times as great as that of the
ruby laser.

7. The power which (transmit) along a wire 1s the product of the voltage times the amperage.

12. Copy the following sentences. Underline the predicates (ones in the Passive Voice with
two lines). Translate the sentences into Russian.

1. A gas-cooled reactor 1s a nuclear reactor in which the coolant is a gas.

2. The lowest temperature theoretically possible 1s called the absolute zero.

3. What do substation power supply circuits depend on?

4. The transmission lines are interconnected in switching stations. These network intercon-
nections are referred to as buses.

5. In a power network the large blocks of electric power are transmitted on the grid of trans-
mission lines. From the grid, power 1s being subdivided into smaller blocks and fed into
the subtransmission parts of the power network. Finally, the consumers are being serviced
from thedistribution network.

6. The energy industry 1s undergoing considerable development.

7. The world power capacity 1s doubling about per decade.

8. Development of nuclear power plants for civil use began in the mid-1950s.

9. In order to meet demands for power during the day, utilities have been turning to other
forms of hydroelectric systems.

10. In the electric generating field as well as in the electric transmission and storage-technol-
ogy areas considerable attention 1s concentrated on the use of superconducting conductors
because of their ability of losing their resistance under certamn conditions, namely at tem-
peratures close to absolute zero (-273°C).

11. The maximum voltage applied to a dielectric material without causing it to break down
and expressed 1n volts per mm 1s termed its dielectric strength.

12. Electrical loads or consumers in power installations are the various arrangements and n-
stallations that are used to transform electric power into mechanical, heat and chemical
power, or energy.

Electric Motors

Motors are used for converting different forms of energy into mechanical energy.

The main part of a motor 1s a coil or armature. The armature 18 placed between the poles of a
powerful magnet. When a motor 1s put into operation current starts flowing through the coil (ar-
mature) and the armature starts rotating.

Electric motors are used practically in every branch of industry, transport, and agriculture.
Naturally, they are produced in many different designs. They are used 1n industrial plants, aim
operate under different conditions.

Each motor 1s supplied with a nameplate which bears machine ratings: output power, voltage,
the rated current, the starting current, the power factor, the efficiency, and the rated torque.

These motor ratings should be taken into consideration since they are necessary for the users.
On them depends the length of motors’ service life, which 1s normally equal to about 10 years,
provided that the operating conditions are normal. Naturally, under abnormal conditions the ser-
vice life becomes much shorter: motors operate poorly and may have different faults.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOWM NOANUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu; llleB3yxoea TateAHa AnekcaHapoBHa YCIIOBHE
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plant
pole
torque
poor

nameplate

| plamnt]

|to:k]

[pus]

| nexmplert]

3aBO/I

ITOJIFOC

BpalllcHHE, MOMEHT BpaIllcHH
OeTHBII, TIIIOXOH

(3aBOjCKasI) TaOIIHYKa

13. a) Cover the right column and read the English words. Translate them into Russian and

check your translation.

b) Cover the left column and translate the Russian words back into English.

14. Read the words and put down their Russian equivalents. Then translate themback into

English.

| '1ndastiT]

| S9:VIS]
| treenspo:t]

| ‘mouts ]

| prakiikal |

[pou'ten/al]

15. Give the Russian for:

magnet pole
different conduit
machine ratings
rated torque
service life

poor operation

industry
Service
transport
motor
practical

potential

16. Form adjectives and adverbs. Translate them into Russian.

NIOKYMEHT MOANMWUCAH
SNEKTPOHHOW MOANMUCHIO

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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power —

b.care — careless

usec —

power —

wire —

c.normal — normally

practical —

potential —

abnormal —

pOOT —

17. Answer these questions:

1. What types of magnets are used in heavy industry?
2. How long 1s motors’ service life under normal conditions?

3. Are motors used 1n every branch of industry?

4. What are the main types of motors in use nowadays?

18. Complete the sentences using the correct variant:

1. Motors are used

2. Motor’s main part 1s

3. The armature 1s placed

4. Motors’ service life becomes shorter

5. Faulty motors operate

AOKYMEHT NOANUCAH
SNEKTPOHHOMW MOoANMMCbIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LLeBayxoea TateaHa AnexkcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

a) for transmitting energy.
b) for converting energy.

a) the frame.
b) the armature.
c¢) the stator.

a) between the poles of the magnet.

b) about the poles of the magnet.

a) under normal conditions.
b) under abnormal conditions.

a) normally.
b) poorly.

. with your groupmate:
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3. Where 1s the armature placed?
4. What ratings does the nameplate of a motor bear?
5. Under what conditions does a motor operate normally (poorly)?

20. Read about energy resources of today. Write three questions about the text and ask your
groupmate to answer them.

Energy Resources of Today

People are energy-rich today. Solar energy i1s considered to be a potentially limitless
source of clean energy. The waters of the world contain potential fuel — 1n the form of a special
1sotope of hydrogen — deuterium. It 1s sufficient to power fusion reactors for thousands of years.

21. Read the text and find in it the answer to the question that follows it.
Solar Energy

The Sun radiates to our planet great amounts of energy. This energy mput fuels all our bio-
logical processes and is the original source for hydropower, wind power, and fossil fuel resources.
Environmentally and economically, die Sun 1s our greatest energy source. Why then 1s the direct
use of solar energy so limited for industrial, domestic, commercial, and transportation purposes?

First, solar energy arrives in small quantities — only about one kW per square meter; second,
it does not arrive at all during night hours. Third, it 1s very difficult to transform it into useful
energy forms except low-grade heat.

e Why is the direct use of solar energy limited nowadays?

22. Read the text and find in it the answers to the questions that follow it.

The capacity of a capacitor 1s measured 1n farads. A capacitor has a capacity of one farad when
a charge of one coulomb increases the potential between its plates by one volt.

The capacity depends on four things:

first, the higher the voltage used to charge the capacitor the more energy it will store;

second, the larger the size of plates and the greater their number the more energy will be
stored;

third, the closer are the positive and negative plates the greater 1s the charge;

fourth, some insulators store greater charge than others.

e What does the capacity of a capacitor depend on?
e Give the title to the text.

23. Read the following sentences, containing the Subjunctive Mood forms. Which of the sen-
tences refer to the Present (the Future) and which to the Past?

1. Zero-resistance transmission lines would be very economical!
2. Without these means of communication the scientists would have great difficulties in ob-

serving man-made satellites.
NOKYMEHT NOANMUCAH | . _
SHEKTPORHOM NOAMVCHIO the wires would have melted.
Ceptudhukar: 12000002A633E3D113AD425FB50002000002A6 somponents they would have been able to actuate

Bnapeneu: LleGayxoBa TateAHa AnekcaHapoBHa
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5. We know a moving magnet to induce a current in a wire, the effect being stronger if the
wire were 1n the form of a coil.

6. It was a job one could have done much better.
7. Without the Sun there would be no light, no heat, no energy of any kind.

8. Oxygen 1s an element of greatest importance to the Earth as all living things would die
without it.
9. If it were not for lasers a great number of technological developments would not have taken
place.
10. In some hot countries the use of only one percent of the solar energy would serve an
enormous source of energy.
11. No subject is more surprising than magnetism; what would you think if you found that on
mixing ebonite and bakelite in some definite proportions a good conductor 1s formed or
that a mixture of copper and iron forms a good msulator?

24. Put down the title corresponding thematically to each of the given descriptions.
1) Titles: Electric Motor; Synchronous Motor; Asynchronous Motor; Induction Motor.

1. An a.c. motor in which the rotation takes place in synchronism
with the rotating element of the generator supplying the op-
erating current;

2. A machine for transforming electric power into utilizable me-
chanical power;

3. An a.c. motor in which the rotation 1s not synchronous with
the rotating element of the generator supplying the driving
current:

4. An asynchronous a.c. motor in which the current flowing in
the winding of the secondary winding is induced electromag-
netically by the current flowing in the primary one.

2) Titles: Control Power T: Air-blast T; Oil-cooled T.

1. A T which 1s cooled, when operating, by a flow of o1l through
its framework:

2. A T which 1s cooled, when operating, by a blast of air deliv-
ered through its framework;

3. A T which serves as the source for a.c. control power for op-
erating a.c. devices.

3) Titles: Feeder; Commutator; Converter.

1. A machine which operates by means of a rotating commutator
to convert a.c. into d.c. for distribution;

NOKYMEHT NOANVUCAH . LIT dIT cIeTirg dlStrlbUtlﬂg S}’Stem.‘, d %upply conductor carrying
SNEKTPOHHOWM NOAMUCHIO a power-house to main conductors, and not itself
Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6 ) MOtors, lElI‘I‘lpS., or trans;lating dE‘u’iCES;
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
[leficTeuTenen: ¢ 20.08.2021 no 20.08.2022 changing the direction of a current.



4) Titles: Series Generator; Shunt Generator; Turbo-alternator; Compound Motor.

1. A machine which generates an electric current (usually a dy-
namo electric generator, both a shunt winding and a series
winding are on 1ts field magnets);

2. A machine consisting of an a.c. generator mounted upon the
shaft of a steam turbine;

3. A generator whose field-magnet winding 1s connected in series
with or in succession to its armature;

4. A generator whose field-magnet winding is connected in shunt
to, or 1n parallel with its armature.

Faults of Motors and Ways of Their Repair

Motors may have different faults. A faulty motor does not start, or, when it is started, it oper-
ates at an excessive speed.

Its brushes may spark and its windings and the commutator may be overheated and burnt.
Besides, a motor may produce an abnormal noise, etc. All these and other faults should be detected

and repaired.
In case the motor does not start it may have different faults (see the table):

Table
Possible causes of faults Ways of repair
1. Fuses are faulty. 1. Replace the fuses.
2. Motor 1s overloaded. 2. Reduce motor load.
3. Circuit 1in armature winding has an open. 3. Repair the armature winding.

In case the motor, when started, stops:

1. Rheostat 1s shorted. 1. Check the rheostat and repair it.

2. Rheostat switches from one position to an-

2. Slow down operation of rheostat handle.
other.

Brushes may spark in case:

1. Motor 1s overloaded. 1. Reduce the load and remove overload.
2. Brushes are m poor condition. 2. Replace the brushes.
3. Pressure 1s low. 3. Adjust the pressure.
[OKYMEHT NMOAMNUCAH _
SNEKTPOHHOW noannceio 4, AdJUSt the pressure.
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: LlebGayxoea TateAHa AnekcaHapoBHa
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1. Motor 1s overloaded. 1. Remove the overload.
2. Ventilation fails to operate properly. 2 (I‘I:‘ll:_‘i?j}l: for slowing down the speed of the
In case of abnormal motor speed.:
1. Motor 1s overloaded. 1. Reduce the load.
2. Rotor circuit has poor contact. 2. Repair the shorting mechanism.
In case rotor brushes against stator:
Rotor brushes against stator. Adjust air gap.
Vocabulary
to repair |11 pea] PEMOHTHPOBATh
brush |braf] IeTKa
gap 3a30p, THOPT
spark HCKpa
speed CKOPOCTh
noise |no1z] IITYM
slow MeJUIEHHBIN
excessive |1k sesiv] H30BITOUHBIH
check IPOBEPKaA
toadjust PETYIIHMPOBATH, ITOATOHATH

25. a) Cover the right column and read the English words. Translate them into Russian and

check your translation.
b) Cover the left column and translate the Russian words back into English.

26. Read the words and put down their Russian equivalents:

| komju:terta] commutator

[OKYMEHT MOAMNMWUCAH
SNEKTPOHHOW NOANUCHIO
CepTuchukat: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleG3yxoea TateAHa AnekcaHapoBHa
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| kontaekt] contact

| kan taekt] to contact

| prouses] process

27. Put down the verbs corresponding to the given nouns and translate them:

check to check IIPOBEPSATH

spark

brush

repair

slow (adj)

28. Put down the Russian equivalents of these word combinations. Translate them back into
English (orally).

air gap

brush sparks

slow speed

excessive speed

safety devices

29. Answer these questions:

1. What do motors’ faults result from?
2. Are there any faults that can be ignored?
3. What makes motors’ service life shorter?

4. What does voltage supply stop result in?
5. What processes show the (dis)advantages of devices?

30. Are the words: spark, short, slow, brush, fault, load, test nouns? Are they verbs? Translate
the sentences into Russian:

1. New motors are given a no-load and under a load tests.

2. When the motor 1s tested it should produce no abnormal noise.
3 In cace thic nnice anneare the mntor mact he disconnected.

OOKYMEHT NoArnncAH | o . 1
SNEKTPOHHOW NOANUCHIO lgiveita test.
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 -an YOu s the sparks‘?
Bnapeneu: LWWebayxora TateAaHa AneKcaHapoBHa detected a short in the Wil‘ldil‘lgﬁi

|
Nencreutened: ¢ 20.08.2021 no 20.08.2022 1p:
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8. The speed of rotation 1s too excessive; it must be slowed down.
9. In case the rotor brushes against the stator, the motor operates slowly. The faulty brushes

should be replaced.

31. Complete the sentences using the correct variant:

1. A motor with a fault a) operates normally.
b) operates poorly.

2. Motor brushes spark in case a) they are in normal conditions.
b) they are in poor conditions.

3. Burnt commutator should be a) replaced.
b) repaired.
4. Brushes may spade in case a) pressure 18 low.

b) pressure 1S excessive.

5. Air gap 1s adjusted in case a) the rotor brushes against the stator.
b) the stator brushes against the rotor.

32. Answer these questions:

. When does a motor operate poorly?

. What should be done in case the motor 1s overloaded?

. What should be done in case the fuses are faulty?

What should be done in case the rheostat 1s shorted?

What should be done in case the brushes spark?

. What should be done 1n case the pressure 1s low?

. What should be done in case the ventilation does not operate?
. What should be done in case the rotor brushes against stator?

BN e MR T S USRS

33. Say a few words about your electrical engineering laboratory. Are there any faulty de-
vices In it? Have a talk with your groupmate about the faults and the ways to repair them.

34. You know that all electrical devices and installations are constructed of a certain number
of components. To these components belong electric power sources, wires, cables, buses,
switches, fuses, resistors, rheostats, capacitors, transformers, motors and others.

35. Let us have a talk about these components. Speak with your groupmates about their
types, their use, operation, possible faults and ways of their repair. Use the table below:

Circuit components Symbols

AOKYMEHT NOArnMcAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: [leBayxora TateAHa AnekcaHapoBHa

E
Electric energy source _-@.:.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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D.c. motor —@—

Chemical power source (primary or storage cell) _'||"'_
Electric lamp @
Electric connection, removable and permanent e O o
: : ‘ l I, !
Switches, single- and double-pole switches \ ﬁ
Fuse -
. ?‘"
Load, resistor S

Safety earthing system

Rheostat, or variable resistor —Eﬁ— =£5-

Transformer, air-core T i E T
Iron-core T §I§ T

Capacitor, fixed C, variable C L%} %’

36. Draw schemes of circuits and devices constructed from these components. Have a talk

[OOKYMEHT NOANUCAH
3NEKTPOHHOW NMOANUCHIO
Ceptudmkar: . 12000002A633E3D113AD425FB50002000002A6

:es and a switch 1n series. Speak about the con-
Bnapeneu: lLleBayxoea TaTbAHa AnekcaHgpoBHa

HNeincreutened: ¢ 20.08.2021 no 20.08.2022
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2. Connect several resistors and cells m series-parallel. Suppose that one of the resistors gets
open; what does it result in? Suppose that a whole set gets open. What does it result in?

3. Measure the value of current (voltage, power, resistance) in the circuit. Use proper meters.
Speak about the way you connect the meters to the circuit.

4. Take the proper components and construct an earthing protection system. Draw its scheme.
Speak about its operation.

5. Draw a scheme of a thermal relay. What components are necessary for it?

6. Draw a scheme of an overhead transmission line. Speak about its operation. What are its
possible faults?

7. Draw a scheme of a substation. Speak about its operation and about its possible faults. What
are the ways of their repair?

37. Put down the title corresponding thematically to each of the given descriptions.

1) Titles: Conduction; Conductor; Conductivity; Sound; Circuit; Copper; Silver; Engine.

1. A device for converting one form of energy into another espe-
cially for converting other forms of energy into mechanical
(L.e. kinetic) energy.

2. The transmission of heat from places of higher to places of
lower temperature in a substance.

3. The reciprocal of the resistivity or specific resistance of a con-
ductor.

4. A body capable of carrying an electric current.

5. A red metal. It 1s unaffected by water or steam.

6. The complete part with an electric current across it.

7. White, rather soft metal. The best-known conductor of elec-
tricity.

8. A physiological sensation received by the ear. It is caused by
a vibrating source and transmitted as a wave motion through
air.

2) Titles: Electric Field; Direct Current; Alternating Current; Electromagnetic Radiation;
Continuous Wave; Electromagnetic Spectrum.

1. Radiation consisting of waves of energy associated with elec-
tric and magnetic fields. This radiation 1s emitted by matter
in units called photons.

2. The range of frequencies over which electro-magnetic radia-
[NOKYMEHT NMOAMNUCAH tToms arc p pdgdtﬂd The lowest frEqUEHCiES are radio waves,

SNEKTPOHHOW NOAMNUCHIO frequency produce infrared radiation, light, ultra-

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 on, X-I‘ﬂ}’ﬁ, gamma-rays and ﬁﬂdll}’ the radiation
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa . .
7ith cosmic rays.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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3. Radio or radar transmissions which are generated continu-

ously and not in short pulses.

4. An electric current flowing always in the same direction.

5. A flow of electricity which, after reaching a maximum in one

direction, decreases, finally reaching a maximum in the op-
posite direction, the cycle being repeated continuously. The
number of such cycles per second is the frequency.

6. The region near an electric charge, in which a force 1s acting

3) Titles:

on a charged particle.

Energy: Electrical Energy; Chemical Energy; Radiant Energy; Kinetic Energy;
Potential Energy.

1. The capacity for doing work.

2. That part of the energy stored within an atom or molecule

which can be released by a chemical reaction.

3. The energy which a body possesses by virtue of its position. It

1s measured by the amount of work the body performs in pass-
ing from that position to a standard position in which the en-
ergy 1s considered to be zero.

4. The energy which a body possesses by virtue of its motion.

5. The energy that 1s transmitted in the form of radiation.

6. The energy associated with electric charges and their move-

4) Titles:

ments. It 1s measured in watt seconds (joules) or kilowatt-
hours.

Accumulator; Cell; Primary Cell; Solar Cell.

1. Device for producing an electric current by chemical reaction.

2. A storage battery. A device for «storing» electricity. An elec-

tric current 1s passed between two plates in a liquid; this
causes chemical changes in the plates and the liquid. When
the changes are complete, the device 1s charged.

3. Semiconductor devices which are made from thin slices of sil-

icon. Almost all Russian and American satellites have used
such cells to supply on-board electrical power. Although the
efficiency of these cells 1s no more than 10%, they provide a
reliable electric power source that lasts for years on a satellite.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

producing an electromotive force and delivering

Brenenel:  llleGoyxona TaTuaHa ANexcaHapoRHa urrent as the result of a chemical reaction.

HNeincreutened: ¢ 20.08.2021 no 20.08.2022
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Pasnen S. Power Systems and Environmental Protection/HeprocucremMsl
H 3aI[HTA OKPYARAIOIIEH Cpeabl

IIpakTnieckoe sansarue Nol0,

Tema 10. Complex of Energy Resources:
Electric Power Consumers. Power Systems /
KoMILiekc JHepreTHIecKHx pecypcos:
IToTpeduTEIH 2JIEKTPO3HEPTHH. JHEPIrOCHCTEMBL

Ileab: opMipoBaHHe Y CTYAEHTOB KOMMYHHKATHBHOH KOMITETEHIIHH JJIS OCYIIEeCTBIIEHHS IIPO-
(pecCHOHAITbHOH KOMMYHHKAL[HH.

B pesyibraTe 0CBOEHHA T€MbI CTYAEHT J0JIZKeH:

3HATh: JIEKCHKY ITPOo(eCcCHOHAIBHON HaIPaBIeHHOCTH, HOPMBI YIIOTPeOIeHHS JIEKCHKH aHTTIHI-
CKOIo SI3bIKa B ITPO()eCCHOHAIBHOI cepe; 0cOOeHHOCTH I'PaMMATHKH MPOoQ)eCCHOHATLHOIO aH-
TJIMHCKOIO S3BIKA,

YMeThb: OCYIIECTBIIATH MPO(eCcCHOHATBHYIO KOMMYHHKAIHIO B YCTHOH H ITHCEMEHHOH (popMax Ha
AHITIMICKOM SI3BIKE, YHTATh M IIEPEBOAUTD CIIEIHATIBHYIO JINTEPATyPY IS ITOIIOJIHEHHS ITpodec-
CHOHAIIbHBIX 3HAHHI,

BJaJeTh: HaBBIKAMH ITPO(eCCHOHATLHOIO OOINEHHS Ha aHITIHIICKOM SB3BIKE, CIIocO0aMH
TTOITOITHEHH S ITPO(peCCHOHAIbHBIX 3HAHHI H3 OPHTHHAJIBHBIX HCTOYHHKOB Ha aHTTIHHCKOM SI3BIKE.
AKTYAJIBHOCTD TeMbI: 00YCIIOBJIeHA HEOOXOAHUMOCTERIO OBJIaicHHS Y K-4.,

TEﬂpETH‘IECEﬂH‘IHCTh:

Electric Power Consumers and Power Systems

An electric power consumer 1s an enterprise utilizing electric power. Its operating character-
istics vary during the hours of day, days and nights, days of week and seasons.

All electric power consumers are divided mto groups with common load characteristics. To
the first group belong municipal consumers with a predominant lighting load: dwelling houses,
hospitals, theatres, street lighting systems, mines, etc.

To the second group belong industrial consumers with a predominant power load (electric
motors): industrial plants, mines, etc.

To the third group belongs transport, for example, electrified railways. The fourth consists of
agricultural consumers, for example, electrotractors.

The operating load conditions of each group are determined by the load graph. The load graph
shows the consumption of power during different periods of day, month, and year. On the load
graph the time of the maximum loads and minimum loads 1s given.

Large industrial areas with cities are supplied from electric networks fed by electric power
plants. These plants are interconnected for operation in parallel and located in different parts of
the given area. They may include some large thermal and hydroelectric power plants.

The sum total of the electric power plants, the networks that interconnect them and the power
utilizing devices of the consumers, is called a power system. All the components of a power system
are imterrelated by the common processes of protection, distribution, and consumption of both
electric and heat power.

In a power system, all the parallelly operating plants carry the total load of all the consumers
supplied by the given system.

The building up of a power system i1s of great importance for the national economy. An eco-

AOKYMEHT TNOANUCAH sns and of the sources of power is achieved b
SNEKTPOHHOW NMoanuchLio " ‘ 5 O powel I Y
Ceprudbhkar: - '12000002A633E3D113ADA425FB50002000002A6 nts in a common power distribution system.
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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toachieve
tobelong (to)
to feed
todetermine
torelate
predominant
graph
national
auxiliary
breaker
busbar
feeder
flexible

to comprise

|2 tf1:v]

| dr ta:min]

| pr1 dominant]

| gra:f]

|0:g zzl1ar1]

|kom praiz]

IOCTHIaTh
IIPHHAJIEKaTh, OTHOCHTHCSA (K)
cHaOxaTh, IMTAaTh
OIIPEJIEISTE
OTHOCHTBCH (K), OBITH CBSI3aHHBEIM (C)
ITpeo0na aroIHit
KpHBasd, TpapHuK
HApPOJHOE XO3SIHCTBO
BCIIOMOI'aTeIbHBIH, J00aBOUHBIH
BBIKJTFOYATEIIh, IIPEPhIBATEND
coOHpaTenbHas IMHHA
dHaep
THOKHIT

BKIIIOYATh B ce04d

to distribute |d1 strrbjut] pacITpelelIsTh

as ... to YTO KacaeTcs

aswellas TaK Ke, KakK H

blade JIOTIACTh

level YPOBEHD

magnitude | 'meaegnrtju:d] BeIIMYNHA

head 'hed] (30.) BepX, BepXyIlKa

plant |pla:nt] CTaHI[H, 3aBOJT

runner poTOop

shaft |[a:1i] IIPHBOJI, Ball
[JOKYMEHT NOANMUCAH BpAITATh (cs)

SNEKTPOHHOW NOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapenew;  le6ayxoBa TatbaHa AnekcaHapoBHa BJ/IMATD
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to fluctuate | flaktfuert] KoneOaThes

Bonpoceinsaganus:

1. a) Cover the right column and read the English words. Translate them into Russian and
check your translation.
b) Cover the left column and translate the Russian words back into English.

2. Read the words and put down their Russian equivalents. Then translate them back into
English (orally).

| kaertkta r1stik] characteristic —
‘mju: nisipl ] municipal —

|1 lektrifan] to electrify —

| "hardrou] hydro -

| prar1ad] period —

3. Distribute the words below into three columns:

action process doer

utilizer, protect, distribution, utilize, protection, distributor, consumption, consume, utilization,
consumer

4. Put down the Russian equivalents of these word combinations. Translate them back into
English (orally).

a. load graph

lighting load

power load

b. power utilizing devices

parallelly operating plants

enterprises utilizing power

5. Complete the sentences translating the words in brackets:

! ‘_.‘_ T PO TSI T

PRRRT I FENENECNPSNE S 0 WP | [P [ PR (USRI P ;
NOKYMEHT NOONUCAH bines.

SNEKTPOHHOWM NOAMCHIO d (YCHGEIIH).
Ceptuchmkat: 112000002A633E3D113AD425FB50002000002A6 er (,[[GCTI[[‘&ETCH) b}’ interconnected Uperatiun of
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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6. Answer these questions:

1. What enterprises are called electric power consumers?

2. When do their operating characteristics vary?

3. What consumers belong to the four different groups?

4. What conditions does the load graph determine?

5. What type of system 1s called a power system?

6. What processes interconnect the components of a power system?

7. In what way 1s an economical utilization of power installations achieved?

7. Describe a power system and its operation.
8. Read and translate:

Substations

A substation 1s designed to receive energy from a power system, convert it and distribute it to
the feeders. Thus a substation serves as a distribution centre. Substations feed (supply) various
consumers provided that their basic load characteristics are similar. Therefore the energy is dis-
tributed without transformation of the voltage supplied.

Common substations comprise 1solators, switchgear buses, oil circuit breakers, fuses, power
and mstrument transformers and reactors.

Substations are classed into step up and step down ones. The step up substation includes trans-
formers that increase the voltage. Connected to the busbars of the substation are the power trans-
mission lines of power plants of the system.

As to step down substations, they reduce the voltage to 10 or 6 kV. At this voltage the power
1s supplied to the distribution centres and to the transformer substations of power consumers.

A transformer substation serves for transmitting and distributing electric power. It comprises
a storage battery, control devices and auxiliary structures.

Transformer substations are classed into indoor and outdoor; both types are used for feeding
industrial enterprises. Compared to other types of substations, transformer substations have certain
advantages. They have flexible construction and easy and reliable operation. In case of a fault in
the left-hand section, the main circuit breaker opens while the normally open section circuit
breaker closes and puts the voltage of the section to normal. Power from a substation is delivered
to distribution centres.

9. Put down the Russian equivalents of these word combinations. Translate them back into
English (orally).

circuit breaker

auxiliary units

distribution centre

flexible construction

AOOKYMEHT NoarnncAH
SNEKTPOHHOW NOANMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxoea TateAHa AnekcaHapoBHa
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hydraulic as well as solar sources of en-
Crgy

as to phase-word motors

10. Fill in as well as, as fo and translate the sentences:

1. Excessive starting current may result in fluctuations in the voltage ... in other faults of the

motor.

2. ... A.C. motors they are subdivided into single- and three-phase motors.

11. Complete the sentences using the correct variant:

1. A substation serves

2. A substation feeds consumers

3. The lines of power plants are con-
nected

4. A substation comprises

5. Flexible construction 1s

12. Pair work. Put these questions to your groupmate, and ask him/her to answer them.

1. What does a substation serve for?

a) to consume energy.
b) to distribute energy.
) to convert energy.

a) with various load characteristics.
b) with similar load characteristics.

a) to the busbars.
b) to the switchgear.

a) the main elements.

b) the main and auxiliary elements.

a) an advantage.
b) a disadvantage.

2. What type of consumers does a substation feed?
3. What parts are the power transmission lines connected to?
4. What components does a substation comprise?

5. What types are substations classed into?

6. What are advantages of a transformer substation?

Electric Power Plants

1. Electric power 1s generated at electric power plants. The main unit of an electric power plant
comprises a prime mover and the generator which it rotates. In order to actuate the prime mover

energy 1s required. Many different sources of energy are in use nowadays. To these sources belong

heat obtained by burning fuels, pressure due to the flow of air (wind), solar heat, etc.

2. According to the kind of energy used by the prime mover, power plants are divided into groups.
Thermal, hydraulic (water-power) and wind plants form these groups.

1% A

NOKYMEHT FlognucAH ~ 7
ANEKTPOHHOWM NOAMUCHIO
CepTuchukar: . 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lLleBayxoea TateAHa AnekcaHapoBHa
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b) Steam engine plants, in which the prime mover i1s a pistontype steam engine. Nowadays no large
generating plants of industrial importance are constructed with such prime movers. They are used
only for local power supply.

¢) Diesel-engine plants in them diesel internal combustion engines are installed. These plants are
also of small capacity, they are employed for local power supply.

d) Hydroelectric power plants employ water turbines as prime movers. Therefore they are called
hydroturbine plants. Their main generating unit is the hydrogenerator.

4. Modern wind-electric power plants utilize various turbines; these plants as well as the small
capacity hydroelectric power plants are widely used n agriculture.

13. lleperemureH3artoMHHTECTIEYIOIIHECTIOBOCOUeTaHHA: small capacity hydroelectric power
plant, diesel internal combustion engine, wind power plant, steam turbine plant, hydraulic power

plant; solar generator, wind power, combustion engine, solid fuel, solar heat, prime mover; diesel-
engine, water-power, wind-electric, piston-type, highcapacity.

14. IIpoytuTe U IepeBeJUTE TEKCT, CKaXXHTe, Ha KaKIX CTaHIIAX MOKHO BeIpaOaThIBaTh IIEKTPO-
SHEPrUIo, HCIIONB3YITe clloBocovyeTaHud due to, according to.

15. IIpouTHTe TEKCT ellle pa3 U CKaXXHTe, KaK Ha3bIBAIOTCS CTAHIIMH, BEIPAOATHIBAIOIIHE SIEKTPH-
YECKYI0 SHEPIHIO, HCXOAI U3 HCTOYHHKA ABIKYIIEH CHIIEL

16. PacckaxiTe, B YEM COCTOHT CXOJICTBO H pasiHYHe MapOTyPOHHHBIX H ITaPOIIOPIIHEBLIX YCTa-
HOBOK.

17. IIpoutuTe TpeTHii ab3all TEKCTA H CKAXKHTE, B UEM COCTOHUT Pa3sHIIla MEKTY T1ap OITOPIIH EBBIMIH
H TH3EIbHBIMH YCTAHOBKAMH.

18. B 4eM cOCTOHT CXOJCTBO M pa3jIMuYHe B IPHHI[HIIAX PaldOoThI IIapOoTYPOHHHEIX H THIPO3IIEK-
TPHYECKHX YCTaHOBOK.

19. IIpouTHTe TEKCT M CKaXKHTE, SKCIUIyaTaI[Hs KaKHX M3 YIIOMSIHYTBIX 3IeKTPOCTAHIMH Hanobo-
Jee, I10 BallleMy MHEeHHIO, OIar olpHsaTHA IS OKPYKAIOIIEH cpebl, OOOCHYHTE CBOE MHEHHE, HC-
IIOJIB3YS B OTBETE CIEAYIOIIHE CIIOBOCOYETAHIS In my opinion, I think, to my mind.

20. PacckaxmTe, YTO BEI 3HAETE 00 SIEKTPOCTAHIIHAX.

IIpakTH4yeckoe 3anarme Ne 11,

Tema 11. Electric Energy Production:
Hydroelectric Power Plants. Thermal Power-Station /
IIpoH3BOACTBO WIEKTPHUIECKON YHEPrUMA:
I'maposiekTpocTaHui. TenioBas 3IeKTPoCcT AHITHSA.

Ileab: (opMHPOBAHHEY CTYAEHTOB KOMMYHHKATHBHOH KOMITETEHIIHH JIJISI OCYIIECTBIIEHHS ITPO-
(peCCHOHAIIbHOH KOMMYHHKAI[HH.

B pe3syJbTare 0CBOEHHS TEMbI CTYAEHT J0JIZKEH:

3HATh: JIEKCHKY IIPO(eCCHOHAIbHOH HaIlpaBIEHHOCTH ;HOPMEBI YITOTpeOIeHH TeKCHKH aHT JIHI-
CKOro S3bIKa B IMPOQeCCHOHATBHOH cepe,0cO0eHHOCTH I'paMMAaTHKH ITpodecCHOHAIbHOIO aH-
TIIHHICKOTO SI3BIKA,

YMeTh: OCYIIECTBIIATh MPO(PeCCHOHAIFHYI0 KOMMYHHKAITHIO B YCTHOH H ITHCBMEHHOH (popMax Ha
AHTTIHHCKOM SIB3BIKE;UHTATh H IePeBOJHUTH CIIEIHAIBHYIO IIHTEPaTYPy JUIS ITOMOIHEHH ITpodec-
CHOHAJIbHBIX 3HAHHH,

BJIAJeTh:HABBIKAMH ITPO()eCCHOHATBHOIO OOMIEHHS Ha aHITIHICKOM  S3BIKe,CIIOCO0aMIH
TTOIOIHEHH S ITPO()eCCHOHAIPHBIX 3HAHHI H3 OPHTHHAIBHBIX HCTOYHHKOB Ha aHITIHICKOM SI3BIKE.
AKTYAJIBHOCTD TeMbI: 00YCIIOBJIeHA HEOOXOAHNMOCTEIO OBJIaicHHSA Y K-4.

T CODECTHYUCCRAMIACTD?
NOKYMEHT rNogrnucAH
SNEKTPOHHOW NOANUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6 ) )
Bnapeneu: = lleGayxosa TaTekaHa AnekcaHapoBHa 'S. Large-capamty h}’dI‘UElECtrlC power pl‘dl‘ltS are

1 the consumers of electric power.
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The production process at these plants 1s rather simple: the water flows into the hydroturbine
runner, acts upon the runner blades and rotates the runner and the turbine shatft.

The generator shaft 1s connected to the turbine runner shaft. The difference in the water level
influences the power capacity of a plant, 1.e. the magnitude of the water head and the daily inflow

of water fluctuates considerably according to the season.
The production process is different at power plants of different constructions and of different

kinds. In atomic power plants, for example, it is not so simple as in hydroelectric plants.

Vocabulary
blade JIOIIACTh
fluctuate KOoneOaThCs
head T'OJIOBa
1.e. —1d est [Id 'est] — that 1s TO €CTh, TO K& caMoe
influence OKas3aTh BIIHSHHE
level YPOBEHB
magnitude BEINYITHA
runner OervH
season CE30H

Bomnpocsl 1 3a1aHHA:

1. IlepeBegurensannoMHHUTeCTeAyIONHecTOBOcoUeTaHH:fuel expenditure, water head, turbine
blades, level influence, levelchange, blade size, runner blade, turbine shaft, generator shaft, water-
head magnitude, water level change influence, thermal power plant, hydroelectricpower plant pro-
duction process, plant’s power capacity, regionalpower plant, large industnal region supply.

2. [IpoutHTe U NEPEBEAUTE TEKCT, CPaBHUTE OCOOEHHOCTH PACIIONOKEHNS THAPOCTAHIHH, I1apo-
ITOPIIHEBBIX U JH3EIBHBIX YCTAHOBOKOTHOCHTEIILHO ITOTPEOHUTENEH 3IIEKTPHYECKOH SHEPTHH.

3. Put down the Russian equivalents of these word combinations. Then translate them back

into English (orally).

runner blade

turbine runner

turbine shaft

water level

water head

large capacity power plant

magnitude of the water head

daily inflow of water

turbine runner shaft

4. Complete the sentences using the correct variant:

1. Hydroelectric power plants are built a) on rivers.
h) on waterfalls.

[IOKYMEHT MNOANMUCAH
3NEKTPOHHOW NOANUCLIO
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 ) at a short distance from consumers of power.
Pnageneu:  LleRatoge Tamoata Anekcanaposha 1) at a considerable distance from consumers of
Hencteutened: ¢ 20.08.2021 no 20.08.2022 POWET.
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3. The production a) 1s very complex. process at the plants
b) 1s rather simple.

4. The power capacity of a plant a) remains constant.
b) changes considerably.
¢) i1s influenced by the difference in the water
level.
5. The daily inflow of water a) fluctuates according to the consumption.
b) fluctuates according to the season.

6. The production process a) depends upon the construction of the plant.
b) 1s the same at power plants of different con-
structions.

5. Pair work. Put these questions to your groupmate and ask him/her to answer them:

. On what sites are hydroelectric power plants built?

. Are large-capacity plants located far from consumers of power?

. Is the production process at the plants simple or 1s it complex?

What influences the power capacity of a plant?

According to what factors does the daily inflow of water fluctuate?

. Does the production process at the plant depend on its construction?

. Do you know that a thermal power plant seldom has an efficiency more than 40%?

S Io LU RSOV R

6. [IpouTHuTe TEKCT ellle pa3 U CKaXHTe, B YeM, I10 BallleMy MHEHHIO, COCTONT CXOACTBO BETPSIHBIX
SHEProyCTaHOBOK M THAPOCTaHI[HITMAIION MOII[HOCTH.
7. lIpouTHTe TpeTHii ab3a1[ TEKCTa H CKaXUTE O (PaKTOPE BIMSHHISAHA SHEPTETHUECKYIO MOII[HOCTh
THIPOCTAHLIHH.
8. PacckaxuTe 0 IMPOH3BOACTBEHHOM IIPOL[ECCE HA THAPOINIEKTPOCTAHIHH, HCITOIb3YHTE CIENYIO-
I[He TIIaroisl B oteeTe: to flow into, toactupon, torotate, toconnectto, toinfluence, tofluctuate.
9. Pacckaxure 0 CXOACTBE H Pas3IIHYMH THAPOSIEKTPOCTAHIIMAMAIOH H BEICOKOH MOIIHOCTH.
10. PacckaXHTe 0 KOHCTPYKI[HH THAPO3IEKTPOCTAHIIHH, HCIIOIB3YHTE CXeMY IOIIEPEYHOIO Pas-
pesa, HMEIOIYIOCS B TEKCTE.
11. PacckakuTe, KaKyro HH(QOpPMAIHIO BBl H3BIEKIH, ITpounTaBTekcT Hydroelectric Power Plants.
12. lleperegHTeN3aIIOMHHUTECTIEAYIOITHECIIOBAUCIIOBOCOYETAHNA: current, boiler, steam, equip-
ment, generator, fuel, installation, mighty, generation, supply, integration, fan; power engineering,
power system, power-station, coal handling, boiler house, turbine house, flue gases, cooling water,
at a number of thermal power stations, power machine building industry, heat-andpower plants,
total power output, feed pump.
13. IIpouTtHTE U IIEPEBEUTE TEKCT, BRIMTHUIIITE CYIIECTBUTEIBHEIE B POIH OIIPENENIEHHS H paccKa-
JKUTE O COCTABIISIONIX KOMIIOHEHTAX TETUIOAIEKTPOCTAHI[HH.

Thermal Power-Station
1. A modern thermal power-station 1s known to consist of four principal components namely, coal
handling and storage, boiler house, turbine house, switchgear.
2. If you have not seen a power-station boiler it will be difficult for you to imagine its enormous
SiZe.
3. Besides the principal components mentioned above there are many additional parts of the plant.

AOKYMEHT MNOANUCAH ¢ in which the current is actually generated.

ANEKTPOHHOWM NMOAMUCHIO | _— e
Ceptucphkar: ~ 12000002A633E3D113ADA425F B50002000002A6 am. Boilers need a coal-handling plant on the one

Bnapeneu: Lebayxopa TaTbAHa AneKkcaHapoBHa gc fans are quitE necessary to pmvide air for the

1Ips. Steam must be condensed after 1t has passed
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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through the turbines, and this requires large quantities of cooling water. The flue gases carry dust
which must be removed by cleaning the gases before they go into the open air.

5. A modern thermal power-station 1s equipped with one or more turbine generator units which
convert heat energy into electric energy. The steam to drive the turbine which, in its turn, turns the
rotor or revolving part of the generator 1s generated in boilers heated by furnaces in which one of
three fuels may be used—coal, o1l and natural gas. Coal continues to be the most important and the
most economical of these fuels.

6. Large installations with mighty turbogenerators are operating at a number of thermal power-
stations in Russia. It 1s necessary to point out that the power machine building industry has started
to manufacture even greater capacity installations for thermal power-stations.

7. At present great attention is paid to combined generation of heat and electricity at heat-and-
power plants and to centralized heat supply. One of the world's largest heat-and-power installations
1s operating at the Moskowskaya thermal power-station-25.

8. Thermal power-stations are considered to be the basis of power industry. More than 80% of the
country's total power output comes from the above stations. It 1s necessary to say that separate
power-stations 1n our country are integrated into power systems. Integration of power systems 1s
a higher stage in scientific and technical development of power engineering.

14. IIpourHTe YeTBePTHIH a03all TeKcTa, BRIJIEIHTE IJIarojIbkl B HEOIpelelIeHHOH (pOpMe, OIpejie-
IUTE UX (DYHKIMH U CKa)KHTE, UTO HYKHO A1 paOOThI ITapOBOH TYPOHHBIL, HCITONB3YITE B OTBETE
STH TIIar OJIEL.

15. IIpouruTe rarein ad3ai] TekcTa, 00paTHTE BHUMAHHE Ha CIIOBO Turn, pacCKaXHTe O IIPHHIHIIE
paboTel TypOoreHeparopa.

16. I IpoYTHTE TEKCT M BBIIMUIIHTE KIIOYEBLIE CIIOBA, OTHOCAIIHECSI K YCTPOHCTBY H paboTe TEILIO-
SIEKTPOCTAHLIHI.

17. IIpouTuTe TEKCT €Il pa3 U CKaXUTE, KaKHe HCTOUHHKH SHEPTHH SBIITIOTCS OCHOBOH PadOTHI
TETLIOANIEKTPOCTAHITHH.

18. Ha ocHOBaHIH 3HAHHI ITIPHHIIIOB Pa0OThI aTOMHOH CTAHIMH, THAPOCTAHIHI, TEIIJIOAIEKTPO-
CTAHIMH CKaKHTE O MX BO3JAEHCTBHH Ha OKPYKAIOIIYIO CPEIY, HCIIOINB3YVHTE cloBa radiation, in-
sulation, fluegases, headofwater, toflood.

19. Pacckaxmite, KaKOH BKJIA B SHEPreTHKY HAIIIEH CTPAHBI BHOCAT TEIUIONIEKTPOCTAHIIIH.

20. Pacckaxure 0 pabore TEIUIO3IEKTPOCTAHIIHH.

IIpakTH4eckoe 3anarue No 12,
Tema 12. The Use of Various Energy:
Solar Power Plant. Tidal Energy /
Hcnoib3oBaHHe Pas/IHYHbIX BHAOB SHEPIiM:
CoHeYHAA VIEKTPOCTAHIH A JHEPrUuA NPUJIHBOB.

Ileab: hopMipoBaHiie Y CTYAEHTOB KOMMYHHKATHBHOH KOMITETEHITHH A1 OCYIIEeCTBIIEHHS ITPO-
(peCCHOHAITbHOH KOMMYHHKAL[HEH.

B pe3yJibTaTe 0CBOEHHSA T€MbI CTYJEHT JOJIZKEH:

3HATh: JIEKCHKY ITPOo(eCcCHOHAIBHON HAIIPaBIEHHOCTH, HOPMBI YIIOTPeOIeHH JIEKCHKH aHTTIHI-
CKOI'o SI3bIKa B ITPO()eCCHOHAILHOM cepe; 0cOOEHHOCTH I'PaMMATHKH IPO()eCCHOHAILHOIO aH-
TTIHIICKOTO S3BIKA,

YMeThb: OCYIIECTBIIATH IMPO(eCcCHOHAIBHYIO KOMMYHHKAIHIO B YCTHOH H ITHCEMEHHOH (popMax Ha
AHTTIMIICKOM SI3BIKE, YHTATh M IEPEBOAHTD CIIeI[HAIBbHYIO JIHTEPATYPY I ITOIMOITHEHHS ITpodec-
CHOHAIIbHBIX 3HAHHI,

BJajJeTh: HaBBIKAMH ITPO(EeCCHOHAILHOIO OOINEHHS Ha aHITIHIICKOM SI3BIKE, CIIOCOO0aMH

ACKYMEHT NOANNCAH THHATBHBIX HCTOUHHKOR HA AHTTHIICKOM SI3BIKE
SNEKTPOHHOW NOANUCHIO '
Ceprudikar: | 12000002A633E3D113AD425EB50002000002A6 MOCTRIO OBIageHHI YK-4.
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

IeCKaAA YACT b:
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Solar Power Plant
1. This project has supported the construction of a PV power plant, which is the first of its type in
the world. All the components of the plant were developed during the previous projects and now,
in this latest project, the size of the concentrators has been increased to full commercial
dimensions. These new, modular units consist of two 75 metres long rows of PV cells. The new
units use reflecting instead of refracting technology, have single-axis tracking and encapsulated
modules.
2. The new plant, named EUCLIDES, has eight units, each with two rows of concentrators 72
metres long and 2.9 metres wide. The two rows in each unit share a single tracking carriage. Each
unit 18 rated at 62 kWp, giving a total rating of 480 kWp. Each tracker has an output of
750 V. In the concentrator units themselves, the cells are interconnected and encapsulated, just
like flat modules, and the concentration of optics are mirrors instead of the Fresnsel lenses used in
all previous PV units.
3. The new design provides a more constant output than that from flat panels, and this means that
a better price should be obtained for the electricity produced.
4. There 1s a growing interest in green electricity (generated from renewable sources) among con-
sumers. In the Netherlands, increasing demand from consumers for PV systems to supply electric-
ity at their own premises offers an opportunity to market centralised PV system,
which have, until recently, gained little support. More development work needs to be done to im-
prove the appropriate technology for grid connected PV systems and this project will bring to-
gether Italian electricity company ENEL, with their expertise in the operation of centralised
PV systems and the marketing expertise of Dutch energy company EDON. The technology will
be demonstrated to the general public and commercial end-users.
5. The new system, the first ground-based central PV system in the Netherlands, will be 1nstalled
on top of a concrete storage tank for drinking water, and will consist of three units, each with a
capacity of 60 kWp, giving a total capacity of 180 kWp. This project aims to de monstrate the role
that sales of green electricity can play in driving the development of PV, and other renewable

projects.

Vocabulary
component COCTaBHas YacTh
dimension H3MEpPEHHE
encapsulate HHKAIICYIIHPOBATh
Euclides EBximia
expertise BKCIIepPTH3a
kWp — kilowatt KBT - KHIIOBAaTT
project IIPOEKT
project IIPOEKT
PV — Photovoltaic PV - (¢poTosnekTpHYECKII
renewable BO300HOBJISIEMBII
supply ITOCTaBKa

Bonpochl i 3a1aHHsA:

1. IlepeBeguren3ariOMHHT ECTIEA VIO ECTIOBAHCIIOBOCOUETAHIA: concentrator, technology, to re-
flect, to refract, to focus; previous project, latest project, reflecting technology, refracting
technology, modular unit, photovoltaic power, photovoltaic power plant, single-axis tracking, en-
capsulated module, grid-connected PV system, solar technology, solar power, ground-based sys-
tem, end-user.

2. IIpourute U nmepeBeAUTE TEKCT, BRIIMHINNTE KIFOUEBRIE CIIOBA, OTHOCSIIIHECS K YCTPOHCTBY PV

AOKYMEHT NOANMUCAH CKOIT SHeproyCcTaHOBKH
SNEKTPOHHOW NOoAnNUChIO | PTOY '
CeptudbukaT: - 12000002A633E3D113AD425FB50002000002A6 CTa U OOBSCHHTE, KAKyI0 HH(OPMALIHIO BBl H3-
Bnapgeneu: Lebayxoa TatbsHa AnekcaHApOBHA 'BaAHHBIX dBTOPOM.
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4. U3 nepBrIX Tpex abd3areB BeIMHIIHTe ITprdacTHd (Pl PII) B pomi onpeeneHHI, HCIIOIL3YITE
HX B OIMMCAaHHH ycTpoiicTBa PV plant.
S. lIpu mepeBojie TpeThero ad3alia 0OpaTHTE BHIMAHHE Ha CTEIIEHH CpaBHEHH A IPHIIaraTellbHbIX
M CKa)XHTE, YTO HOBOT'O BBl Y3HAIIH O JOCTOHHCTBE HOBOI'O ITPOEKTa ¢ SKOHOMHYECKOH TOYKH 3Pe-
HUAL
6. IIpoutnTe YeTBEPTHIN a03all TEKCTA H CKaXKHTe, KaKHe HCTOUHHKH SHEPTHH OTHOCATCA K KaTe-
TOPHH «3eJIEHOr0» SIEKTPHYECTBA, HA30BUTE HX.
7. CKaxXuTe O IepcCleKTHBaX cOTpyaHHYecTBa KoMmitaHHH ENEL m xommranmm EDON, mcmons-
3VHTE B OTBETE CIIOBa expertise in the operation, marketingexpertise, tosupply, toimprove.
8. B rsrTom ab3alie TekcTa cofep KUTC HHPOPMAI[HS, BEIpakeHHas ¢ TTIOMOIIBIO I11arolioB B Future
Simple, pacckaxuTe o pabote, Beaymelcsa B Hunepnangax, B 00/IacTH HCIIONb30BAaHHS COJHEY -
HOH SHEPTHH.
9. BrickaxuTecBOEMHEHHEOIIEPCIIEKTHBAXPA3BUTHACOTHEYHONYHEPITHIBMHIPE, HCITONIB3YACTIELY-
roInHeBBIpakeHu: as far as I know, I think, to my mind, in my opinion, to start with, the fact is, 1
believe.
10. [IpourHTe U nepeBeIUTe TEKCT, BRIITIINTE KIFOUEBLIE CIIOBA, OTHOCSIIHECS K TEME.

Tidal Energy
1. Over the past three decades the feasibility of using ocean tides to generate electric power has
been mvestigated at many sites.
2. By far the largest tidal plant in service 1s Rance (France), with a capacity of 240 MW and an
annual output exceeding 500 GWh. Others include the 20 MW Annapolis plant in Canada, several
small units in China with total capacity of about 5 MW and a 400 kW experimental unit near
Murmansk in Russia.
3. Most designs, existing or proposed, have opted for a single tidal basin to create hydraulic heads
and propeller turbines to extract energy therefrom. Linked and paired basins have also been con-
sidered. Innovative approaches have included extraction of energy directly from tide
races using a variety of prime movers.
4. The main obstacle to development i1s economic. Capital costs are high in relation to output: a
consequence of the low and variable heads available at even the best sites. Heads available at the
turbine vary throughout each tidal cycle, averaging less than 70% of the maximum. As a result,
installed capacity 1s underutilized, typical capacity factors lending to fall in the range 0.23 to 0.37.
Low heads imply that civil as well as mechanical engineering components must be large in com-
parison to output. For such reasons, tidal plants are likely to be practicable only where energy 1s
concentrated by large tides and where physical features permit construction of tidal basins at low
CcOst.
5. Significant capital-cost reductions through improved design and construction techniques have
been achieved over the past three decades. In China a somewhat different approach has been taken:
tidal plants have been built as part of broader schemes of resource utilization — typically
land reclamation or aquaculture.
6. In a world increasingly sensitive to environmental factors, tidal plants must avoid unacceptable
impacts. Tidal power is non-polluting and in this respect superior to thermal generation. Beyond
that, 1t 1s difficult to generalize. No serious long-term impacts are known to have
been caused by the Rance tidal power plant, but large developments in the Bay of Fundy would, it
has been predicted, perturb the tidal regime, with impacts on New England shorelines.
7. In recent years, commercial acceptance of combined-cycle generation based on combustion tur-
bines has reduced the potential economic and environmental costs of meeting future capacity and
energy demands through thermal plants wherever natural gas 1s available at competitive prices.
This has tended to increase the economic bias against tidal power.

AOKYMEHT MNOANVUCAH ns for tidal power is the trend in many countries

3NEKTPOHHOW NoANMChIO N P “ . D "

Ceprudbikat: ' 12000002A633E3D113AD425FB50002000002A6 lispense with regulatory pricing. This in almost
Bnageneu: LWebayxora TateaHa AnexkcaHapoeHa unction. Under such EDI‘lditiDI‘lS.‘. CDI‘I‘IpEtitDI’S
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will be under strong compulsion to choose plant types having the shortest construction times and
the lowest unit capital costs.

9. Such factors render construction of new tidal generation capacity unlikely during the near future,
unless strong incentives such as emission caps or carbon taxes are imposed.

Ipumeuarnus

to investigate — HCCIELOBATh

to exceed — IIPEBRIINATD

to extract — H3BIIEKATh

innovative approach — HOBaTOPCKHHIIOAX O/

to imply — mogpaszymMeBars

to predict — IIpecKa3bIBATE

to perturb — HapyIaTh

to dispense — pacrpeIeinsrh

TWh — Tera Watt hours

11. IlepepegurensarioMHHUTECIIEQYIOINHECTOBANCIIOBOCOYeTaH A tidal, capacity, output, impact,
reclamation, generation, annual, toopt, to extract, to meet;propeller turbines, combustion turbines,
tidal power plant, primemovers, capital costs, capital-cost reductions, construction techniques,tidal
cycle, land reclamation, non-polluting power, long-term impacts,combined-cycle generation, ther-
mal plant, environmental factors, totalcapacity, hydraulic heads, tide race.

12. ITpoutnure TpeTHi ad3all H CKaKHTE, YTO MOJKET ITPEIISTCTBOBATE PAa3sBUTHIO HCIIOIB30BAaHHA
SHEPrHH IIPHJIMBOB, HCIIONB3VHTE cloBainrelationto, availableat, asaresult, aswellas.

13. Ckaxmre, Kak B Kurae pereHa mmpo0ieMa 3aTpaT Ha HCITOIb30BAHHE SHEPT UM, BEIpadaThIBac-
MOH Ha IIPIINBHBIX 3JIEKTPOCTAHISX.

14. CpaBHHITe BIISHIE Ha OKPYKAIOIIYIO CPeAy ITPUIINBHBEIX M TEIIOBBIX SIEKTPOCTAHII, HC-
IIOJIB3YHTE ci1oBa non-polluting, superior to, difficult.

15. Urto, Mo BameMy MHEHHIO, MOKET ITPEIISTCTBOBATh PA3BHTHIO ITPHIIMBHOH SHEPTETHKH, TIPH
OTBETE HCIIONB3YHTeE ITIaroiel to reduce, to increase, to adopt.

16. OxapaxkrepHusyiTe padoTy IIPIIHBHOM 3IIEKTPOCTAHIIMH Ha peKe PelHC H O IIepCIeKTHBaX BO3-
IEHCTBHS TAKOIO THIIA CTAHI[MH Ha OKPYKAIOIIYIO CPely.

17. BrickaxxuTe cBOe MHEHHE O OYAYIIEM IIPHIMBHBIX 3JIEKTPOCTAHIIMI H HX IOIe B OOIIEM IIPO-
H3BOJCTBE MEKTPHYECTBA B HAIIEH CTPAHE.

IIpakTH4Yeckoe 3aHaTHe Ne 13,

Tema 13. Prospects for the Development of Geothermal Technology:
Geothermal Development. Wind Energy /
IlepcrieKTHBBI pa3BHTHA re0TEPMAJILHBIX TEXHOJIOIHH:
I'eoTepmajibHOE pasBHTHE. JHEPrus BeTpa.

Ileab: opMipoBaHHe Y CTYAEHTOB KOMMYHHKATHBHOH KOMITETEHIIHH JJIS OCYIIEeCTBIIEHHS IIPO-
(pecCHOHAITbHOH KOMMYHHKAL[HH.

B pe3yJ/ibTaTe 0CBOEHHSA T€MbI CTYJEHT JOJIZKEH:

3HATh: JIEKCHKY ITpOo(e CCHOHAJIBHON HaITPaBIeHHOCTH, HOPMBI YIIOTPeOIeHHS JIEKCHKH aHTTIHI-
CKOIo SI3bIKa B ITPO()eCCHOHAIBHOI cepe; 0cOOeHHOCTH I'PaMMATHKH MPOoQ)eCCHOHATLHOIO aH-
TTIHIICKOTO SI3BIKA,

YMeThb: OCYIIECTBIIATH MPO(eCcCHOHATBHYIO KOMMYHHKAIHIO B YCTHOH H ITHCEMEHHOH (popMax Ha
AHITIMICKOM SI3BIKE, YHTATh M IIEPEBOAUTD CIIEIHAIBHYIO JIHTEPaTyPy IS IOIOJIHEHHS ITpodec-
CHOHAIIbHBIX 3HAHHII.

AOKYMEHT [OANUCAH SHIeHHS Ha aHTIMIICKOM S3BIKE, CIIOCOOaMH
3NEKTPOHHOW NOOMMCLIO m ~
Ceprudpnkat' ' 12000002A633E3D113AD425FB50002000002A6 THHAJIPHBIX HCTOTHHKOB Ha aHITIMICKOM A3BIKE.
Bnapened: Webayxoea TaTbana AnekcaHapoeda VOCTBIO OBJIQJICHHA YK-4.
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Teopernueckass 4acThb:

Geothermal Development
1. Geothermal heat pumps, or ground-source heat pumps, for heating and cooling buildings are a
rapidly growing example of a geothermal direct use application. The technology has developed
almost without publicity in recent years to become a significant new factor in the supply equation.
This 1s an electrically-based technology that allows high efficiency, reversible, water-source heat
pumps to be installed in buildings in most geographical and geological locations (worldwide). The
combination of increasing levels of electrical generation efficiency, with the impressive energy
amplificationl of geothermal heat pumps means that space heating can be delivered with effective
efficiencies that exceed2 100%. The "additional” energy 1s supplied from the
ground. In addition these systems also offer highly efficient cooling. The types of buildings that
are using ground-source heating and cooling in this manner range from small utility or public
housing, through to very large (MW-sized) institutional or commercial buildings. This technology
can offer up to 40% reductions in CO2 emissions against competing technologies. If all of the
electricity 1s supplied from non-fossil sources, there are no CO2 emissions associated with heating
and cooling a building.
2. Recently, several large-scale arrays3 have been installed to feed larger systems where suitable
supplies of deep geothermal water are not available. In the largest development to date, 4000 units
— each with 1ts own borehole — have been established on a US Army base in Louisiana
to provide heating and cooling. The concept was developed independently in the US and Europe
and, although Sweden and Switzerland have installed many thousands of units to provide winter
heating in houses, the pace of installation in the USA and Canada during the last fifteen years has
overtakend the European rate. There are now believed to be well over a quarter of a million in-
stallations in place in North America.
3. While the main activity is currently in the USA, there are a growing number of installations in
Canada, Sweden, Switzerland, Austria and Germany. Smaller numbers are being installed in other
European countries, and in Australia. The Geothermal Heat Pump Consortium currently has over
750 1nstitutional, corporate and commercial members, and 40 ternational members from coun-
tries including Australia, Canada, China, Croatia, Finland, Germany, India, Japan, the
Netherlands, Poland, Russia, Sweden, Turkey, and the UK.
4. Ground-source heat pumps are perhaps the first indication of the seventh age of geothermal
technology, breaking the final barrier of geographical availability. To sum up: geothermal tech-
nology offers many benefits - clean, indigenous, firm energy - but suffers from economic uncer-
tainties and geographical limitations. These problems are being actively addressed and future pro-
spects seem bright.
Ipumeuanusn
1 amplification — ycuieHue;
2 exceed — IIPEBHIILAIOT;
3 arrays — CTPYKTYPHI;
4 has overtaken — oOorHar.

Vocabulary
amplification YCIUIEHHE
application IIPHMeHEHHE
borehole CKBaKHHHBIH
commercial KOMMEPUYECKas
efficiency 3() (peKTHBHOCTE
geographical reorpa)uiecKHil
oeological I'e0JIOrHYeCKHH

AOKYMEHT NOANMCAH

SNEKTPOHHOM NOANMUCHIO
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu; Lebayxopa TaTeAHa AnekcaHOpoBHa
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Bonpoceinsaganus:

1. IlepeBequTens3artoMHUTECTIEA VIO ECTIOBAUCIIOBOCOUETaHH A:application, generation, amplifi-
cation, heating, cooling, installation,availability, uncertainty;to address, to include, to develop, to
overtake, to range, to establish,to provide, to feed;geothermal heat pump, ground-source heat
pump, water-sourceheat pump, electrically-based technology, electrical generation efficiency,non-
fossil sources, large-scale arrays, geothermal technology.geographical limitation.

2. I[IpouruTe H IepeBeUTe TEKCT, BRIIMHIIINTE KIIFOYEBBIE CIIOBA,0THOCIIIHECS K cpepe IpHMeHe-
HHUS Te0TEPMaIbHOH SHEPTHH.

3. BeirmuimmTe U3 BCETO TEKCTA CYLIECTBHTEILHBIE B POIIH OITPEIETIEHHS, OTHOCSIIHECS K T€0TeP-
MaJIbHOH TEXHOIIOIHI.

4. M3 niepeoro aG3aia TeKcTa BBRIIIHUIIHTE YCIOBHOE IIPENIOKEHHEO CBSA3H S3KOJIOTHH H ITPOH3BO/ -
CTBA BIIEKTPHYECTBA.

5. ITpoutnTe Bropoi aG3a1] TekcTa, oOpaTHTe BHHMaHHe Ha clIoBodate B mog0epHTe COOTBETCTBY-
FOII[MI AHTTIMHCKHUI CHHOHIM.

6. IIpournTe TpeTHii a03al] TeKcTa, 0OpaTHTe BHHMaHHe Ha cinoBathe pace u the rate, oOnscHuTe,
O YeM HIET PeyYb.

7. IlpoutHTte YeTBepTHIM ad3all M CKaXHTe, HA KaKHMX KOHTHHEHTaXHIeT HHTEHCHBHOE Pa3BHTHE
reoTepMaIbHOH YHEPTHH, OOpaTHTe BHHMAHHE Ha ITPOH3HOIIEHHE TeorpapHUeCKHX Ha3BaHHI.

8. [IpouTtnTe IATRIN ab3al] H CKaXXHTe, KaKYI0 HH()OPMAIIHIO BEIH3BJIEKIH H3 ITOPSIKOBBIX YHCIIH-
TEIBbHBIX, HCIIOIb30BAHHEIX B TEKCTE.

9. B nocnegHem ab3arie aBTOp JTaeT OLIEHKY IMEPCIIEKTHBAM Pa3sBHTH S I'e0TepPMaJIbHOH TEXHOIIOTHH,
BEIPA3HTE CBOE MHEHHE 10 3TOMYBOIIPOCY, HCIIONB3YyHTe B oTBeTe Ithink, tomymind, lamsure-
that,thereisnoreasontodeny u T.J.

10. PacckaxuTe, 4TO BEI 3HAETE O FEOTEPMAIIbHON SHEPIHH H I'€0TEPMAIbHON TEXHOIIOTHH.

11. llepeBeguTeH3alIOMHHUTECIEYIOIHECTIOBAaHCIIOBOCcOUeTaHH A:development, speed, installa-
tion, technology, turbine, average.mean, monitoring, impact;wind turbine, wind farm, the for-
mer...the latter, offshore wind energy,floating jack-up barge, the grid network, electronic control
system,expensive grid strengthening measures, the average annual output, mean

wind speeds, standard turbine, enhanced rotor diameter, rock-socketedsteel, monopole founda-
tions.

12. [IpouTtHTe U nepeBeJUTE TEKCT, BEITUIINTE KIIFOYEBEIE CII0BA,0THOCSIIIHECS K HCIIOIb30BAHIIO
SHEPIHUH BETPA.

Wind Energy

1. Wind turbines are now a relatively common sight across Europe,with countries such as Den-
mark, the Netherlands, Germany, UK,Spain and latterly France, all investing in wind farms. Off-
shore winddevelopment, although far less advanced, is the greatest prize in thisfield. However,
relative costs of offshore compared to onshorel arehigher.

2. This project 1s aimed to demonstrate the economic as well astechnical viability of offshore wind
energy. The former was achievedthrough the innovative use of a floating jack-up2 barge which
reducedthe time and costs of installation. The latter was achieved mainlythrough the incorporation
of new electronic control systems which improvedthe compatibility3 with the grid network, and
reduced the needfor expensive grid strengthening measures.

3. Five turbines were 1nstalled, about 4 km off the coast of Gotland.Each turbine 1s rated at 500
kW. The average annual output issome 8 GWh/y, from mean wind speeds of 8 m/s. Rock-socketed
steelmono-pile foundations, to water depths of 5 to 6.5 m were used to securethe turbines. Total
construction time was only 35 days. Monitoringof impacts on local flora and fauna, such as the
seal population, 1s alsobeing carried out.

4. Wind energy developments have, in the past, been concentratedin areas of the world which offer

AOKYMEHT INOANNCAH ns that developments take place in remote and/or

SNEKTPOHHOW MOANMChIO “ ) P N P e ‘ :
Ceprudpmkar:'  12000002A633E3D113AD425EB50002000002A6 the economic attractiveness ofutilizing sites with
Bnapeneu; lleGayxoea TateaHa AnekcaHapoBHa HBIﬁ)* This pI‘DjECt will dESigI‘l.‘. manufacture.,. n-

irbines which have been specially
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adapted for use in low wind speed areas. The aim 1s to increase powerproduction by up to 22%,
compared to a standard turbine, mainlythrough the technological adaptations which allow for an
enhanced rotordiameter, with a swept area of 2,830 m2, and an increase in tower heightfrom 50 to
70 m. The new turbine 1s installed at a site in Central Sweden.

Ipumeuarnus

1 onshore — Beperosoi,

2 jack-up — caMOOITp OKH IBIBAIOIHIICS,

3 compatibility — COBMECTHMOCTD

13. B nieprom ab3arie Tekcra oOpaTHTE BHUMAHHE Ha CTETIEHH CPaBHEHHS ITpHiIaraTelIbHBIX H CKa-
KHTe, KaKyro HH(POPMAILIHIO O BETPSHBIX pa3paboTKaxX OHH JAFOT.

14. IIpouTtHTe BTOPOH ad3al] TEKCTA H PACCKAXKHUTE O BHE OepPEerOBBIX BETPSIHBIX paspadoTkax, HC-
IIOJIB3YS ITIArOMIEl to aim, to achieve, to reduce, to improve.

15. Pacckaxure, yTo o0eCIIeUHBaeT YCTOMUYHMBOCTh KOHCTPYKIHH BETPSKOB Ha IOOepeKbe O-Ba
["oTmaHa 1 0 TOCTOMHCTBAX JAHHOI'O COOPYKEHH S

16. Pacckaxiite o pa3paboTKax BETPAKOB IS PAaHOHOB ¢ HH3KOH CKOPOCTHIO BETPA, HCITOIB3YHTE
TEXHHYECKHE XapaKTEPUCTHKH.

17. IIpourHTe TEKCT ellle pa3 H pacCKaKHTe, KaKYEO HOBYIO JJIS ce0sI HH(pOPMAI[HIO BBl H3BIIEKIIH,
HCIIOJIB3YHTE cleAyiolme cinoBocodeTaHus: Idon’tthink...; Iamsurethat...; Thereisnoreason-
todeny...; Iam in complete agreement. ..

IIpakTH4eckoe 3anaTrue No 14,

Tema 14. Nuclear Energy and the Environment:
Atomic Power Plants.
Environmental Protection /

AnepHas >Heprua U OKPYARAKOIIAA Cpeaa:
ATOMHBIE YJIEKTPOCTAHIHH.

Jammra oxkpyKawme cpeabl.

Ileab: popMIpOBaHHEY CTYASHTOB KOMMYHHKATHBHOH KOMITETEHIIHH I OCYIIECTBIICHILI ITPO-
(peCCHOHAIIbHOH KOMMYHHKAI[HH.

B pe3yJbTare 0CBOEHHS TEMbI CTYAEHT J0JIZKEH:

3HATh: JIEKCHKY ITPO(eCCHOHATILHOH HAIlpaBIEHHOCTH,HOPMBI YITOTpeOIeHHS TeKCHKH aHTIHI-
CKOTrO SI3BIKa B ITPO()eCCHOHAIPHOH c(epe; 0COOEHHOCTH I'PaMMATHKH ITPO(eCCHOHAILHOIO aH-
TIIHHCKOTO SI3BIKA,

YMeETh: OCYIIECTBIIATh MPO(eCCHOHAIFHYIO KOMMYHHKAITHIO B YCTHOH H ITHCBMEHHOH (popMax Ha
AHTTIHIICKOM SI3BIKE;, YHTATh H IIePEBOAUTH CIIEIHAILHYIO IIHTePaTypy JUIS IOIIOJIHEHH I ITpodec-
CHOHAJIbHbIX 3HAHHH,

BJaJeTh: HaBBIKAMH ITPOPECCHOHAIBPHOIO OOINEHHS Ha aHIJIHHCKOM S3BIKE, CITOCOOaMH
TTOMOMHEeHH A ITPOo()eCCHOHATBPHBIX 3HAHHIT H3 OPHTHHAIBHBIX HCTOYHHKOB Ha aHITIHICKOM S3BIKE.
AKTYAJIBHOCTDb TeMbI: 00YCIIOBJIEHA HEOOXOAHMOCTEIO OBJIaicHHSA Y K-4.

Teopernueckasi 4acThb:
Atomic Power Plant

Atomic power plants are modem installations. They consist of several mamn units and a great
number of auxiliary ones.

In a nuclear reactor uranium is utilized as a fuel. During operation process powerful heat and
radioactive radiation are produced. The nuclear reactor 1s cooled by water circulation. Cooling

an%?crﬂigﬁnggﬂ%gﬁaiim 1ch the water 1s heated to a temperature of 250-
Ceprudbukar: —12000002A633E3D113AD425FB50002000002A6 asses into the reactor at a pressure up to 150 at-
Bnapeneu: Lebayxoea TateAHa AnekcaHapoBHa
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A steam generator includes a series of heat exchangers comprising tubes. The water heated in
the reactor 1s delivered into the heat exchanger tubes. The water to be converted into steam flows
outside these tubes. The steam produced is fed into the turbogenerator.

Besides, an atomic power plant comprises a common turbogenerator, a steam condenser with
circulating water and a switchboard.

Atomic power plants have their advantages as well as disadvantages. The reactors and steam
generators operate in them noiselessly; the atmosphere is not polluted by dust and smoke. As to
the fuel consumption, it 1s of no special importance and there 1s no problem of fuel transportation.

The disadvantage of power plants utilizing nuclear fuel is their radiation. Radioactive radia-
tion produced in the reactors 1s dangerous for attending personnel. Therefore, the reactors and
steam generators are installed underground. They are also shielded by thick (up to 1.5 m) concrete
walls. All their controls are operated by means of automatic devices. These measures serve to
protect people from radioactive radiation.

Vocabulary

exchanger [1ks t[emndzs] TETUI000OMEHHHK

steam nap

tube TpyOa, 1aMiia

dust TBIITE

attending personnel [ pa:sa nel] OOCITYKHBAIOLIHH ITEPCOHAIT

to deliver IIOCTABIIATh

to pollute 3arPS3HHTE

to shield [1:1d] 3aIHINATh

concrete | 'ko:nkii:t] O0eToH

environment |1n varsranmant] OKpy Karomasi cpejia

fission [ f1fan] pacIIeIUIeHHE

(stainless) steel (HepKaBeroIas) CTalb

vessel COCV]I

waste OTXOJIBI

to confine | kan famn] 3aKIIF04YaTh

to release |11 11:Z] BBITYCKaTh, OCBOOOXKIATh
AOKYMEHT NMOAMNUCAH IIPOTHBOCTOSTh

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebsyxoea TatbAHa AnekcaHopoBHa YCTPAHATD, yﬁI[pElTL
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Bﬂﬂp OChIN3aA TAHHH.

1. a) Cover the right column and read the English words. Translate them into Russian and

check your translation.

b) Cover the left column and translate the Russian words back into English.

2. Put down the Russian equivalents of these word combinations. Then translate them back

into English (orally).

a. auxiliary units
steam generator
heat exchanger

fuel consumption

b. water to be heated 1n the reactor

water to be converted 1nto steam

steam to be fed into the
turbogenerator

c. the polluted atmosphere
utilized nuclear fuel

shielded concrete walls

3. Complete the sentences using the correct variant:

1. A nuclear reactor 1s used 1n

2. A nuclear reactor 1s cooled by

3. Water is passed into the reactor

4. High pressure

6. Circulating water flows

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

a) wind-power plants.
b) atomic power plants.

a) water circulating in tubes.
b) oil circulating in tubes.

a) at a low pressure.
b) at a high pressure.

a) activates boiling of water.
b) prevents boiling of water.
a) inside the heat exchangers.
b) outside the heat exchangers.

a) thick concrete walls.
b) thick metal walls.
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4. Pair work. Put these questions to your groupmate and ask him/her to answer them:

1.What are the main units of an atomic power plant?

2.By what means 1s the nuclear reactor cooled?

3.At what pressure does the water pass mto the reactor?

4.What types of power plants pollute the air with dust and smoke?
5.Why 1s it necessary to protect attending personnel?

6.By what means 1s it done?

5. Read and translate:
Protection Against Environmental Pollution

Any operating nuclear power plant releases fission products into the environment, which
causes environmental pollution.

To prevent the harmful effects of nuclear power release, the nuclear power plants are supplied
with protective installations that serve as barriers to the pollution.

First, the nuclear fuel and the fission products are confined within sealed tubes made of stain-
less steel or zirconium. Then the assembly of tubes 1s placed 1n a steel reactor vessel. And finally
the steel reactor vessel 1s placed 1n a large steel and concrete housing.

As to the hot radioactive waste products they are disposed in heavily shielded cylinders. The

cylinders are buried 305 to 610 metres underground.

6. Put down the Russian equivalents of these word combinations. Then translate them back
into English (orally):

nuclear fuel

nuclear fission

steel vessel

reactor vessel

fission release

sealed tubes

concrete housing

waste products

nuclear waste

shielded cylinders

7. Complete the sentences using the correct variant:

NOKYMEHT MOJANMWUCAH
ANEKTPOHHOM MOANUCHIO L |
Ceptucpukar:  12000002A633E3D113AD425FB50002000002A6 ) liquid products.
Bnageneu: LLleGayxoea TaTeAHa AnekcaHgpoBHa ») fission pmducts.
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2. Operating nuclear power plants a) pollute the environment.
b) prevent the pollution.

3. The protective power plant installa- a) produce the release of fission products.

tions b) prevent the release of fission products.
4. The sealed tubes are made of a) bronze.
b) stainless steel.
5. The fission products are confined a) within sealed tubes.

b) within open tubes.

6. The steel reactor vessel 1s placed a) n a concrete housing.
b) in a zirconium housing.

7. The waste products are disposed a) in an open vessel.
b) in shielded cylinders.

8. Pair work. Put these questions to your groupmate and let him/her answer them:

1. What kind of products does the operating nuclear power plant release?

2. What nstallations are used to prevent the harmful effects of a nuclear power plant operation?
3. What material are the tubes made of?

4. Where are the fission products confined?

5. In what part of the installation is the reactor vessel placed?

6. In what way are the hot radioactive waste products disposed?

9. Give the English equivalents of the prepositions and conjunctions in brackets and translate
the sentences.

1. The energy (m1) a nuclear power plant comes (#13) the heat released (BoBpems) fissionmng
of uramum (B) a nuclear reactor.

2. There are two main differences (Mexy) a nuclear power plant and a steam-electric power
plant. The nuclear power plant uses a nuclear fuel (Bmecto) a fossi fuel, and 1t uses a
reactor (BMecTo) a boiler.

3. (M3-3a) their high fuel consumption gas turbines are more expensive to operate than steam
turbines.

4. The radioactive pollution produced (B) a reactor has all three forms: gaseous, liquud and
solid.

3. The beta particles are dangerous for man (Taxkak) they penetrate deep (B) the matter.

6. Pump-turbine units are used (kaxmra) pumping the water (tak u 1yo1) driving electric gen-
erators.

10. Put down the title corresponding thematically to each of the given descriptions.

1) Titles: Nuclear Fuel; Nuclear Power; Nuclear Reaction.

1. A substance which undergoes nuclear fission or nuclear fusion
in a nuclear reactor, a nuclear weapon, or a star.
2 Anweeactian which mvolves a change in the nucleus of an

OOKYMEHT MoanncAH

SNEKTPOHHOW NOAnNUChLIO stinct from a chemical reaction which only in-
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 rbital electrons. Such reactions occur naturally _
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



on the Earth, in radioactive elements, and in the stars, as ther-
monuclear reactions. They are also produced in nuclear reac-
tors, and nuclear weapons.

3. Electric or motive power produced from a unit in which the

2) Titles:

primary energy source is a nuclear reactor.

Pressured-Water Reactor (PWR); Boiling-Water Reactor (BWR).

1. This is a pressure-vessel reactor fuelled with enriched ura-

nium. The reactor 1s a thermal one, moderated and cooled
with ordinary (light) water. The heat in the reactor 1s extracted
by the boiling water as 1t passes through the core, and the
steam 1s passed directly to the turbine of the energy conver-
sion cycle.

2. The primary reactor vessel of this reactor i1s operated at con-

3) Titles:

siderable overpressure, which suppresses boiling of the cool-
ing water.

Nuclear Fusion; Nuclear Fission; Nuclear Charge; Nuclear Energy.

1. Energy released during a nuclear reaction as the result of the

conversion of mass mto energy. Energy of this kind 1s re-
leased in nuclear reactors and nuclear weapons.

2. A reaction between light atomic nucler as a result of which a

heavier nucleus 1s formed and a large quantity of nuclear en-
ergy 1s released. The temperatures necessary for fusion reac-
tions are extremely high. Reactions of this kind are believed
to be the source of the energy of the stars (including the Sun).

3. A nuclear reaction in which a heavy atomic nucleus (e.g. ura-

nium) splits into two approximately equal parts, at the same
time emitting neutrons and releasing very large amounts of
nuclear energy.

4. The positive electric charge on the nucleus of an atom. Nu-

4) Titles:

merically 1t 1s equal to the atomic number of the element, to
the number of protons in the nucleus, and to the number of
electrons surrounding the nucleus in the neutral atom.

Analog Computer; Computer; Digital Computer; Central Processing Unit.

1. The central electronic unit in a computer which processes in-

put information, and information from the store, and produces
the output information. This unit and the store form die cen-

[IOKYMEHT NMOANUCAH " ’he computer.
ANEKTPOHHOW MOAMUCLIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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2. A computer in which numerical magnitudes are represented
by physical quantities such as electric current, voltage, or re-
sistance.

3. An electronic device which accents data, applies a series of
logical processes to it, and supplies the results of these pro-
cesses as information. The device is used to perform mathe-
matical calculations at a very high speed. This makes them
useful for various purposes, such as office calculations, con-
trol of industrial processes, and the control of flight paths.

4. A computer which operates on data in the form of digits rather
than the physical quantities.

11. Read the texts and find in them the answers to the questions that follow.

a) Windscale Accident

Throughout the years, accidents causing a release of radioactive material to the environment
have occurred. Since World War II all over the world large scale nuclear facilities have been built
and operated both for civil and defense purposes. Some of the sites on which these facilities were
located are heavily contaminated with radioactive substances.

One of the first nuclear reactor accidents of environmental concern was the Windscale acci-
dent in October 1957. During the accident the military air-cooled graphite-moderated natural-ura-
nium reactor used for plutonium production caught fire during the liberation of energy in the
graphite. Emission from the Windscale lasted for 18 hours. Radioactive material was detectable in
many parts of Western Europe but the majority of it was deposited in the United Kingdom.

¢ How long did the emission from the Windscale reactor last?
¢ What did the emission result in?

b) Chernobyl Accident

The accident, which was of global concern was the accident in Ukraine in the Chernobyl
power plant located in Polesye on the River Pripyat.

On 26 April, 1986, Unit 4 of the Chernobyl nuclear plant suffered a major accident. The Cher-
nobyl 4 reactor was a graphite-moderated, light-water-cooled system. The installed electrical gen-
erating capacity was 1 GW. The accident followed some engineering tests of a generator.

During the tests, basic operating safety rules were being violated. Most control rods were
withdrawn from the core and the safety systems were switched off. Two explosions and a fire that
followed them damaged the reactor and the containment building. The graphite started to bum.
Explosive energy was released, which resulted in the 1000 ton cover plate of the reactor being
lifted up.

A prolonged release of large quantities of radioactive products transported by the cloud from
Chernobyl was detected not only in northern and southern Europe but also in Canada, Japan, and
the US.

The major part of the release took place over the period of' about ten days. There were two
peaka in release rate (26th April dl‘ld Sth May). Later on, the release continued for many weeks at

T T I OKYMEHT nﬂnﬁHCAH rooctor o Tally sealed, which took place some five months

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: | 12000002A633E3D113AD425FB50002000002A6

Bnapeneu,. lllebayxoea TateAHa AnekcaHapoBHa

as carried over the Baltic Sea into Scandinavia.
wise and the cloud travelled eastwards across the
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The total mass of the radioactive particles released in the accident was about 6000-8000 Kg.
More than half of it was deposited near the plant but the rest travelled thousands of kilometres (see
Fig. 26).

There 1s no doubt that the nuclear plant accidents offer a number of lessons to be learnt.

At present, over 200 nuclear power reactors for commercial electricity production operate in
Europe.

The accident at the Chernobyl nuclear plant has shown that largescale accidents in nuclear
power plants can lead to contamination of the entire continent.

What was the cause of the Chernobyl accident?

What was the path of the radioactive material released in the accident?
What can accidents at the nuclear plants lead to?

Make a talk on the Chernobyl accidents.

IIpakTH4yeckoe 3ansaTue Ne 15,
Tema 15. The Ways of Using Renewable Energy in Future:
Nuclear Reactor and Power Generation.
The Use of Wastes. /
Cnoco0bl1 HCI0JIb30BAHM A BO300HOBJISIEMOI YHEPTHH B Oy Iy €M
AnepHBLIN peaKkTOop H NMPOHU3BOACTBO IEKT POIHEPIHH.
H cnoJib30BaHHE 0TX0/10B.

Ileab: opMHpPOBaHHEY CTYAEHTOB KOMMYHHKATHRBHONH KOMITETEHIIHH JIJISI OCYIIECTBIICHIS ITPO-
(peCCHOHAIIbHOH KOMMYHHKAI[HH.

B pe3yJbTare 0CBOEHHS TEMbI CTYAEHT J0JIZKEH:

3HATh: JIEKCHKY ITPO(eCCHOHAILHON HAIIPaBIEHHOCTH,HOPMBI YITOTpeOIeHHS TeKCHKH aHITIHH-
CKOI'0 $I3bIKa B ITPOQeCCHOHAIIBHOH cepe,0c00eHHOCTH I'paMMATHKH ITPO(PeCCHOHAIBHOIO aH-
TIIHHICKOTO SI3BIKA,

YMeTh: OCYIIECTBIIATh MPO(PeCCHOHAIFHYI0 KOMMYHHKAITHIO B YCTHOH H ITHCBMEHHOH (popMax Ha
AHTTIHHCKOM SIBBIKE;UHTATh H IIePeBOJUTH CIIEIHAIbHYIO ITHTepaTypy I ITOMOIHEeHH I ITpodec-
CHOHAJILHBIX 3HAHHH,

BJIAJeTh:HABBIKAMH ITPO()eCCHOHATBHOIO OOMIEHHS Ha aHITIHICKOM  S3BIKe,CIIOCO0aMIH
TTOIOIHEHH S ITPO()eCCHOHAIPHBIX 3HAHHI H3 OPHTHHAIBHBIX HCTOYHHKOB Ha aHITIHICKOM SI3BIKE.
AKTYAJIBHOCTD TeMbI: 00YCIIOBJIeHA HEOOXOAHNMOCTEIO OBJIaicHHSA Y K-4.

Teo PETHYUYCCKAHTACT b.

A nuclear power plant (NPP) is a thermalpower station in which the heat source is one or more
nuclear reactors generating nuclear power.

Nuclear power plants are base load stations, which work best when the power output 1s constant
(although boiling water reactors can come down to half power at night). Their units range in power
from about 40 MWe to almost 2000 MWe, typical of new units under construction in 2005 being
in the range 600-1200 MWe.

As of 2005 there are 441 nuclear power reactors in operation around the world [ 1], which together
produce about one-sixth of the world's electric power

NOKYMEHT NOAMNMUCAH

SNEKTPOHHOM MOAMNCHIO y a nuclear reactor on December 20, 1951 at the
Ceprudiukar: - 12000002A633E3D113AD425FB50002000002A6 ie world's first nuclear power plant that generated
Brafenele ctr RSPRIPL tAhTHR NPPXEANARORH ected to the Sovietpower grid at Obninsk, Kaluga
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Oblast, Russia. The Shippingport Reactor (Pennsylvania) was the first commercial nuclear gener-
ator to become operational in the United States.

Nuclear power plants are classified according to the type of reactor used. However some installa-
tions have several independent units, and these may use different classes of reactor. In addition,
some of the plant-types below 1n the future may have passively safe features.

Fission power reactors generate heat by nuclear fission of fissileisotopes of uranium and pluto-
nium.

They may be further divided into three classes:

e Thermal reactors use a neutron moderator to slow or moderate the rate of production of
fast neutrons by fission, to increase the probability that they will produce another fission
and thus sustain the chain reaction.

o Fast reactors sustain the chain reaction without needing a neutron moderator.

e Subcritical reactors use an outside source of neutrons rather than a chain reaction to pro-
duce fission. As of 2004 this was a theoretical concept, and no prototype had been proposed
or built to generate electric power by this means, although some laboratory demonstrations
and several feasibility studies had been conducted.

Although some of the earliest nuclear power reactors were fast reactors, they have not as a class
achieved the success of thermal reactors.

Fast reactors have the advantages that their fuel cycle can use all of the uranium in natural uranium,
and also transmute the longer-lived radioisotopes in their waste to faster-decaying materials. For
these reasons they are inherently more sustainable as an energy source than thermal reactors. See
fast breeder reactor. Because most fast reactors have historically been used for plutonium produc-
tion, they are associated with nuclear proliferation concerns.

More than twenty prototype fast reactors have been built in the USA, UK, USSR, France, Ger-
many, Japan, and India, and as of 2004 one was under construction in China.

Vocabulary
nuclear power plant aTOMHAs BJIEKTPOCTAHIH S
nuclear fission SIIEPHOE JEJIEHIE
to transmit TiepegaBarhb
thermal reactors TEIUIOBEIE PEAKTOPEI
fast reactors OBICTPBIE PEAKTOPHI
greenhouse gas ITAPHUKOBBII I'a3
stock piling of fuel CKJIaJUPOBaHIE TOIUIHBA
current TOK
running costs 3KCIUTYaTal[lOHHBIE PACXOIbI
leacages leakages
disposal yIaJIeHHE
to classify KIIaCCH(HIIPOBATh
the chain reaction IIEITHAS PeaKI[H
an accident HECUACTHRIN CIIy4yai
LOKYMEHT NOAMNUCAH

SNEKTPOHHOM NOAMUCHIO
Ceptudchmrar: - 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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1. IIpounMranTe H MEpeBEIUTE TEKCT.

Advantages and disadvantages
Advantages of NPPs are:

e [Essentially no greenhouse gas emissions

e Doesnot produce air pollutants such as carbon monoxide, sulfur dioxide, mercury, nitrogen
oxides or particulates

e The quantity of waste produced is small

e Small number of accidents

e Low fuel costs

o Large fuel reserves

e Ease of transport and stockpiling of fuel

e Future designs may be small and modular (SSTAR, etc.)

Disadvantages are:

e Nuclear waste produced 1s dangerous for thousands of years

e Consequences of an accident might be disastrous

e Risk of nuclear proliferation associated with some designs

e High capital costs

e In the past long construction periods, imposing large finance costs and delaying return on
investment

e High maintenance costs

e High cost of decommissioning plants

e Current designs are all large-scale

Nuclear power is highly controversial, enough so that the building of new nuclear power stations
has ceased in Europe (except Finland). Almost all the advantages and disadvantages are disputed
in some degree by the advocates for and against nuclear power.

The cost benefits of nuclear power are also in dispute. It 1s generally agreed that the capital costs
of nuclear power are high and the cost of the necessary fuel is low compared to other fuel sources.
Proponents claim that nuclear power has low running costs, opponents claim that the numerous
safety systems required significantly increase running costs.

Disposal of spent fuel and other nuclear waste 1s claimed by some as an advantage of nuclear
power, claiming that the waste 1s small in quantity compared to that generated by competing tech-
nologies, and the cost of disposal small compared to the value of the power produced. Others list
it as a disadvantage, claiming that the environment cannot be adequately protected from the risk
of future leakages from long-term storage.

2. HajiiTe B TeKcTe aHIVIMIICKHE 3KBHBAJIEHTBI CJIeYIOIIMX CJI0B H BbIpa:keHnii. Ha 0a3se
TEKCTA COCTABbTE ¢ HUMH NpPeT0KeHHA: HCTOUYHHK TEINIa, aTOMHBIE PeaKTOPBI, SKCIIEPHMEH-
TaJIbHas CTaHIH S, SHEPreTHYECKHE CHCTEMBI, KJIaCCH(PHITHPOBATh, SAePHOE JieJieHHE, HEHTPOHHOE

3dMCEIJICHHE, YHCHHA, ITO 3THM ITPHYHHAM, ITPCHMYIINCCTBA H HCAOCTATKH, PTYTh, HAKOIIJIICHHE TOII-

AOKYMEHT NoarnnMcAH
SNEKTPOHHOW NOANMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Nencreutened: ¢ 20.08.2021 no 20.08.2022

95



3. 3akoHYHTenpe I0’KeHHABCOOTBETCTBHUCTEKCTOM, HCHO.JIb3YACICAYIOIHECI0BAHBLIPA-
AeHHs: to the type of reactor used, into three classes, to become operational in the United States,
are also in dispute, were fast reactors.

1. The Shippingport Reactor (Pennsylvania) was the first commercial nuclear generator... ..

2. Nuclear power plants are classified according....
3. They may be further divided... ..
4. Although some of the earliest nuclear power reactors .....

5. The cost benefits of nuclear power......

4. CocraBbTe MpeI0ReHAA U3 CJIeYIOIHX CJI0B H CJIOBOCOYETAHHM:

1. the chain,Fast reactors, a neutron, reaction, without, needing, moderator.

2. produced , for thousands, Nuclear, is, dangerous, of years, waste.

3. proliferation , Risk, of nuclear, designs, associated, with, some.

4. designs, Current, large-scale, are, all.

5. Nuclear, controversial, power, 1s, highly,

5. Coryracutech HJIM He COIJIACHTECH €O CJIEAYHOINNMH BbICKA3bIBAaHHAMH. O 00CHYHTecBoe-
MHEHHE, IT0JIb3YACHTEKCT OM:

1 .Nuclear power plants are base load stations, which work best when the power output 1s constant.
2. As of 2005 there are 551 nuclear power reactors in operation around the world.

3. Nuclear power plants are classified according to the type of reactor used.

4. Fission power reactors generate heat by nuclear fission of fissileisotopes of uranium and pluto-
nium.

5. They may be further divided into five classes.

6. Haliaure B TeKcTe CGI0BAa, KOTOpPbLIE COOTBETCTBYHT QIcAYOIINM oImpeacJIicHHAM H B CO0T-
BETCTBHH C IIPOIHTAHHBIM TEKCTOM IIHCBbMECHHO COCTABbTE C HUMH IIPEVIORCHH H.

-the splitting of the nucleus of an atom to produce a large amount of energy.
- Coal, o1l or petrol that 1s burned 1n order to provide power.

- A place, where investigations are made.

- An amount of money that 1s needed in order to buy something.

- A possibility that something unpleasant might happen.

7. Kaskmoe ¢J10B0 B aHIVIHHCKOM fI3bIKe HMeeT HeCKOJIbKO SHﬂ‘IEHHﬁ, KOTOPDbIEC 3AaBHCHT 0T
KOHTEKCTA H CHTYAIIHH, B KOTOPLIX OHO IIPHMEHHCTCH, TAKYKEC OHO MOYKRCT OBITh KaK IJIaro-

TOM_TAL W CVITACTRUTATLOLIM MAATAMY BRawu [[PeA/IaraeT c BhIMOJIHHTH CJIeAYIOIHe 3a4a-
NOKYMEHT noanncaH '
SNEKTPOHHOW NOAMNMUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bragenew;  LeGsyxoRa;ATAAHR ANSKAAHAPIS [, H3Y4IHTE CTaThH O cioBa “dispute” U “agree”
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- YKaXHTe KOIHYECTBO GHPEI[EHEI—]IIﬁj IMPHUBCACHHBIX B CTATBAX,
- BrimmmmiTe H3 TeKcTa IPEAIONKCHHA C JdHHBIMIL CIIOBAMH H VKA KHTC, KAKOC H3 3HAYC-
HIIH OHH HMeIOT B JaHHOM KOHTEKCTe.

8. CoeqIHHTEC)I0BA JI€BOH KOJIOHKH C IMOXOASIIHM onpeacJicHHEM B ﬂpﬂﬂﬂﬁ H COCTABbLTC
CBOH NPEA/TORCHHA € 5THMHA CJIOBaM.

1. Type l.a supplement to
. Different 2. Structure
. 1n addition to 3 quick
. Fast 4. kind, sort
. construction 5. various

. OTBEeTHTEHABOMPOCHI.

. What 1s a nuclear power station?

. How many nuclear reactors are there in operation now?

. When was electricity generated by the world's first nuclear power plant?
. Where was electricity generated by the world's first nuclear power plant?
. What was the first commercial nuclear generator?

. How many reactors are there? Name them.

. What are Fast reactors? Describe them

. What are the advantages of NPP?

. What are the disadvantages of NPP?

O 00~ N B o =N B Do =

1. IIpournre M nmepeBeauTE TEKCT:

The Ways of Using Renewable Energy in Future
Presenting five of the most imaginative new ideas for alternative energy sources. Each 1s under
intensive current study, mostly with Government funding. "Power tower" to generate electricity
from steam using water heated by solar energy. Heliostats — the bank of computer controlled mir-
rors at the base of tower — focus sun's rays on pipes containing water, located in the cylinder at top
of tower. Steam under pressure then drives a turbine generator at base. Now in the preliminary
experiment ' stage, an operating tower generating electricity for a city of 5,000 homes may
be built by 1980. One of the biggest problems will be developing heat storing capacity for cloudy
days. Four major firms are competing in the study: Honeywell, McDonnell Douglas, Martin-
Madietta and Boeing. Space colonies powered by solar energy, reflected by hinged mirrors along
the sides. Designed by Gerard K. O'Neill, the colonies; are about 19 miles long and four miles in
diameter. "Giromull" to generate electricity from wind energy. Vertical windmills offer several
advantages over conventional, horizontal axis versions: they are more stable in high winds, do
not have to be adjusted for changes in wind direction and may be cheaper to build. Blades are
tapered like an airplane wing. A typical Giromill to create 100 kilowatts of electricity in a 15 mile
per hour wind (about right to service 40 homes) would have blades 130 feet high, mounted on a
rotor with a diameter of 100 feet. In high winds, blades could be released to rotate freely. The
McDonnell Douglas Corporation has won a contract to study the design. Ocean Thermal Energy
Plant OTEP ships may help solve the food crisis as well as the energy crisis. By using the energy
derived from ocean thermal gradients to make ammonia, at about one-third the present cost, OTEP
ships could help compensate for expected fertilizer and natural gas shortfalls a decade hence. Johns
Hopkins University Applied Physics Laboratory is studying the possibilities.
One of the keys to developing new energy technologies is materials research. IBM has developed
a new type of light absorbing surface — shown here 1n electron micrograph — made of vapor-de-

posited tungsten. Some 96 per cent of the light incident at the appropriate angle 1s absorbed, and

[OKYMEHT OAMNVCAH I ‘ 1
SNEKTPOHHOM NOANUCHIO mperatures (more than 900 degrees F.).

Ceptudukar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu; Lebayxosa TateaHa AnerkcasppoeHa
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hinge — NMPHUKPEIUIATE Ha IETIISIX, BHCETE, BPaIaThCA Ha IMETTISIX
axis — ock, pl. axes
taper — CYKHBATh(CsI) K KOHILY, 3a0CTPATh
release — OCBOOOJHTE, (TeX.) PacIEIIITh
fertilizer — ynoOpenue
shortfall — (pasr.) nedHIMT, HeJocTaya
tungsten — BoIb(ppaM

2. Ilpournre H BLHIOIHHTE MHCHEMEHHLII MepPeBO] TEKCTA:
The way one city plans to make use of its wastes
A futuristic structure just completed here 1s described as "the first full-scale pyrolysis solid-waste
disposal and resource-recovery system in the world. " Using the latest technology, this plant is
designed to handle 1000 tons of refuse daily, more than half the total collected by the city. At the
moment, it 1s being tested to work out the "bugs” in its unique design. When 1n full operation, now
expected within six months, trash will roll in by truck at a rate of 50 tons per hour. After shredding,
it will be baked at 1,800 degrees Fahrenheit. Gases from this "pyrolisis” will be mixed with air and
burned to produce steam expected to meet half the heating, air-conditioning needs of many down-
town buildings. Mineral harvest. Solids remaining after pyrolysis will be culled for
usable products. Around 70 tons of iron and steel will be extracted daily with huge magnets. An-
other 170 tons of "glassy aggregate” will be recovered, to be used primarily for road building.
Remaining will be about 80 tons of carbon char residue, which be buried in a landfill or possibly
used as a solid conditioner.
(U.S. News World Report, Washington, D.C.)
Ipumeuanus
futuristic — QyTypHCTHYECKHIT
pyrolysis — IHPOII3
shred — KpoMcaTs; pe3aTh/pBaTh Ha KIIOUKH
downtown — J€IOBOH paHOH ropoja
char — yTo-1HO0 OOYTIHBIIEECST, O0KHTaTh, OOYITIHBATE(CS).

IIpakTHueckoe s3ansaTue No 16.
Tema 16. Electricity Meters/ CUeT4YHKH 3JIEKT POSHEPIrHHA

Ileab: popMIpOBaHHE Y CTYZEHTOB KOMMYHHKATHBHOH KOMITETEHIIHH JIJIS OCYIIEeCTBIEHHS ITPO-
(peCCHOHAILHOM KOMMYHHKAI[HH.

B pesyJibTate 0CBOEHHSA TEMBI CTYAEHT J0JIJKEH:

3HATh: JIEKCHKY ITpodecCHOHAILHOH HaIlpaBIEHHOCTH, HOPMBI YIIOTPeOIeHHS JIEKCHKH aHTTIHI -
CKOTO SI3BIKa B ITPO()eCCHOHAIBPHOH cepe; 0cOOEHHOCTH I'PaMMAaTHKH ITPO(eCCHOHAILHOTO aH-
TTIHHCKOI'O S3BIKA,

YMeTh: OCYIIECTBIIATh MPOo(eCCHOHATFHYIO KOMMYHHKAI[HIO B YCTHOMH M ITHChMEHHOMN (popMax Ha
AHTTIHICKOM SI3BIKE;, YHTATh H IIePEBOAUTH CIIEIHAILHYIO IHTePaTypy JUIS IOIIOJIHEHH S ITpodec-
CHOHAJIbHBIX 3HAHHH,

BJAJeTh: HaBBIKAaMH ITPo(ecCHOHAIBLHOIO OOIIEHHS Ha aHITIHICKOM S3BIKE, CITIOCO0aMH
TITOTIOITHEHH S PO eCCHOHAIBHBIX 3HAHHI H3 OPHI HHAIBHBIX HCTOYHHKOB Ha aHTITIHIICKOM S3BIKE.
AKTYAJIBHOCTb TeMbI: 00YCIIOBIIEHA HEOOXOIMMOCTRIO OBJIAJcHHUS Y K-4.

TeopernueckassIacTb:
An electricity meter 1s generally taken to be a device which measures the amount of elec-

trical energy supplied to a customer of an electricity company. The most common type 1s more

AOKYMEHT NoarnicCAH yule meter
SNEKTPOHHOW NOANMUCHIO | *
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Modern electricity meters operate by continuously measuring the instantaneous voltage (volts) and
current (amperes) and finding the product of these to give instantaneous electrical power (watts)
which is then integrated against time to give energy used (joules, kilowatt-hours etc).

The most common type of electricity meter is the electromechanical induction meter. This consists
of an aluminiumdisc which 1s acted upon by two coils. One coil 1s connected in such a way that it
produces a magnetic flux in proportion to the voltage and the other produces a magnetic flux in
proportion to the current. This produces eddy currents in the disc and the effect 1s such that a force
1s exerted on the disc in proportion to the product of the instantaneous current and voltage. A
permanent magnet exerts an opposing force proportional to the speed of rotation of the disc - this
acts as a brake which causes the disc to stop spinning when power stops being drawn rather than
allowing it to spin faster and faster. This causes the disc to rotate at a speed proportional to the
power being used.

The aluminium disc 1s supported by a spindle which has a worm gear which drives the register.
The register 1s a series of dials which record the amount of power used. The dials may be of the
cyclometer type where for each dial a single digit is shown through a window in the face of the
meter, or of the pointer type where a pointer indicates each digit. It should be noted that with the
dial pointer type, adjacent pointers generally rotate in opposite directions due to the gearing mech-
anism.

Some newer meters are solid state and display the power used on an LCD. Most solid-state meters
use a current transformer to measure the current. This means that the main current-carrying con-
ductors need not pass through the meter itself and so the meter can be located remotely from the
main current-carrying conductors, which 1s a particular advantage in large-power nstallations. It
1s also possible to use remote current transformers with electromechanical meters though this 1s
less common.

Solid state meters can also record other parameters of the load and supply such as maximum de-
mand, power factor and reactive power used etc.

Vocabulary
an electricity meter CUETYHK SJIEKTPOSHEPTHH
to measure H3MEPSITH
in proportion B IIPOTTOPIHH
to rotate BpaIlaTh
a surplus H30BITOK
customers KIIHEHTEI
facilitated OO0 erYeHHEIN
multiple registers HECKOIBKO PETHCTPOB
to permit Pa3peINTh
electricity grid BIEKTPOCETD
accurate measurement TOYHOE H3MEPEHHE
electricity retailers ITPOJABIIBI AIIEKTPOSHEPTHH
different tariffs pa3Hble TapH DI
domestic meters OBITOBBIE CUETUYUKH
demand CITDOC
NOKYMEHT NOAMNMWUCAH

SNEKTPOHHOM NOONMChIO 14 C ITIOCTOAHHOH HAl' PY3KOH
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1. HajiguTe B TeKCTe aHIJIMICKHE SKBHBAJIEHTbI CJIeAYIOINNX CJI0B H BhIpa:keHmil. Ha 0a3se
TEKCTA COCTABbTE ¢ HHUMH IIpeIOREHHA: KaTYIIIKa, MaTHHTHBIH ITOTOK, BHXPEBBIE TOKH, Bpa-
I[aTh, BHHTOBOH ITPHBOJI, ITPOTHBOIIOJIOKHAS CTOPOHA, Ae(HINUT, COOTBETCTBYIOMIHI, TapH(]HI,
KOJIMYECTBO HYHEPIHH, 3aI1acChl, JJIMHA BPEMEHH.

Variable-rate meters

Electricity retailers may wish to charge customers different tariffs at different times of the day.
This 1s because there 1s generally a surplus of electricity at times of low demand, such as during
the night . Such tariffs are facilitated by time of use meters which mcorporate or are connected to
a time switch and which have multiple registers. The popularity of such tariffs has declined in
recent years, at least in the domestic market, due to the deficiencies of storage heaters and the low
cost of natural gas.

Domestic variable-rate meters normally only permit two tariffs ("peak” and "off-peak”) and in
such installations a simple electromechanical time switch may be used. Large commercial and
industrial premises may use electronic meters which record power usage in blocks of half an hour
or less. This is because on most electricity grids there are demand surges throughout the day, and
the power company may wish to give incentives to large customers to reduce demand at these
times. These demand surges often corresponding to meal times or, famously, to intervals in popular
television programmes.

Other types of electricity meter

In addition to the types of meter described above which directly measure the amount of energy
used, other types of meter are available.

Meters which measure the amount of charge(coulombs) used, known as amp-hour meters, were
used in the early days of electrification. These were dependant upon the supply voltage remaining
constant for accurate measurement of energy usage which is not a likely circumstance with most
supplies.

Some meters measured only the length of time for which current flowed, with no measurement of
the magnitude of voltage or current being made. These were only suited for constant load applica-
tions.

Neither type is likely to be found in electricity retail use today.

2. 3aKOHYHT enpe/1/105KeHHABCOOTBET CTBHHCT EKCTOM, HCIIO0/Ib3Y fAcC/Ie Y I ecI0BAHBbLIPA-
aeHud: the electromechanicalinduction meter, for which current flowed, the power used on an
LCD, the instantaneous voltage (volts), tariffs at different times of the day.

1. Modern electricity meters operate by continuously measuring . ...

2. The most common type of electricity meteris ......

3. Some newer meters are solid state and display......

4. Electricity retailers may wish to charge customers different....

5. Some meters measured only the length of time .....
3. CocraBbTe npeioKeHHA H3 CJIeAYIOIMMX CJI0B H CJIOBOCOYETAHMIL:

1. This_an alumininm_of dise. which is acted, consists ,upon by two coils.
NOKYMEHT MOAMNMCAH

SNEKTPOHHOM NOANMVCHIO the amount, record ,of power used.
Ceprudmkar: 12000002A633E3D113AD425FB50002000002A6 ) record, other of the load
Bnapeneu: lWebayxopa, TatbAHa AnexkcaHapoBHa It, meters Dl‘ll}’, two tariffs
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4. IInceMenHonepeBeauTeadsan: «An electricity meter ... due to the gearing mechanism.»

S. Corylacurech WIH He COIJIACHTECH €O CJIEAYIONMME BbICKA3bIBAaHNAMH. O00CHYHTE cBoe
MHEeHH e, II0JIb3Y SICh TEKCTOM:

1. The most common type 1s more properly known as a (kilo) watt-day meter.

2. The aluminium disc 1s supported by a spindle which has a worm gear.

3. The dials may be of the cyclometer type.

4. Most solid-state meters use a water transformer to measure the current.

5. Domestic variable-rate meters normally only permit one tariffs

6. Hanaure B TekcTe CGI0BA4, KOTOPLIC COOTBETCTBYHT GICAYHOIIHM OIIpeac/ICHHAM H B CO0T-
BETCTBHH C IIPOHUTAHHBIM TEKCTOM ITHCBbMCHHO COCTAaBbTE C HUMH IIPECJIORCHINH.

-a thick spiral of wire through which an electrical current 1s passed.
- 1s a unit of measurement of electrical power

- People who buys electricity.

-people who sell electricity

- Aneedforelectricity

7. Ka:Kkaoe cJI0BO B aHIJIHHCKOM fI3bIKe HMeeT HeCKOJIbKO SHﬂ‘IEHHﬁ, KOTOPbIC 3aBHCHAT
OT KOHTCKCTA H CHTYAIIHH, B KOTOPBIX OHO IIPHMEHHCTCH, TAK/KE OHO MOYKET OBITh KaK
IIATr0JIOM, TaAk H CYIINCCTBUT €JIBHBIM, IMO3TOMY BaM IPEATATA€TCH BbIITOJIHHT DB GJICAYH)-
INMHE 3AJaHINH.

- llomb3ysichk aHTTIO-PYCCKHUM CIIOBApEM, H3YUIITE CTAaThH O CJIOBa ““gear” H “brake”

- BeImmmmmite CloHEIE CIIOBA M ITPOH3BOJHEIE, IIPHBEACHHBIE B CTATHSIX,

- YKaXuTe KOIHYECTBO OIPEAeIIeHH, IIPHBEIeHHBIX B CTaTh X,

- Brrimmmmite U3 TeKCTa IMTPEMIIOKEHHS ¢ JaHHBIMH CIIOBAMH H YKaKHTE, KaKOe 13 3Haue-
HHI OHH HMEIOT B JJaHHOM KOHTEKCTE.

8. CoeqIHHTEC)I0BA JI€BOH KOJIOHKH C IMOXOASIIHM ornpeac/JicHueM B ﬂpﬂﬂﬂﬁ H COCTABbLTC
CBOH NPECATORCHHA € 5THMHA CGJI0BaMMN.

1. Device 1 .benefit.

2. to measure 2.prmanent.

3. to produce 3 mechanism.

4. Advantage 4. to find the size of smth.
5. Constant S.togenerate.

9. IINCBMEHHO KPAaTKO H3JI0ZKHT € COAEPRAHHE TEKCTA HA PYCCKOM SI3bIKe.
10. OTBeTBT€HABOIIPOCHL
1. What 1s an electrical meter?
. What 1s the most common type of meter?
What does the aluminium disc have?
. What 1s the register?
. What does LCD mean?

What can solid meter also record?
NOKYMEHT NOANUCAH | o
SNEKTPOHHOW NMOANUCHIO ¢ meters permit:
CepTucbukat: . 12000002A633E3D113AD425FB50002000002A6 yw?

Bnapeneuy: leBayxoea, TateAHa AnekcaHapoBHa me?
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AOKYMEHT NOANMCAH
QNEKTPOHHOW MNMoAarnncbio
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CIIUCOK PEKOMEHJIYEMOH JJUTEPATYPHI

IlepeyeHb OCHOBHOMH JIHTEPATYPhI

1. JIyroras A.JI. AHITIMIICKHI SI3BIK JUISI CTYJIEHTOB SHEPreTHUYECKHX CIIEIHAIbHOCTEH:
yue0. mocodme /A.JI. JIyroBas. — 5-e u31., ctep. — M.: Beicin. mk., 2009. — 150 c.: .

2. MakeeBa M.H. Anrmmiickuii a1 OakamaBpoB (B OO0HacTH TEXHHKH H TEeXHOIOIHH):
yueOHoe nmocodne / M.H. Makeea, O.H. Mopo3zopa, JI.II. I{inenko. — TamboB: U31-Bo OI'EOY
BIIO «TT'TY», 2012. —80 c.

[TepeueHbAONOIHUTENLHOMTHTE PATYPHI

1. Kagynnaa JI.b. AHrmmiickmii S3BIK IS HHKeHepHBIX (pakyinbTeToB. English for
Engineering Faculties: yueGHoe mmocoOmne / JI.B. Kagymina, JL.LE. JIerukoBckas, E.P. Menrapnr,
O.M. TapakaHopa.— TOMCKHII TOCYAAPCTBEHHBIH VHHBEPCHTET CHCTEM VIIPABIEHHSI H
pagHoNeKTPOHHUKH, 2015. — 350 c.

2. MomxmHa T.I'. AHITIHICKHH S3BIK JJI1 KYPCAHTOB BOEHHBIX CIIEIHAIBLHOCTEH
pPaJHOTEXHHYEeCKHX HaIlpaBlIieHHH: ydyeOHoe mocoOue / T.I'. MomknHa, O.B. IllaramHa. —
Kpacnosapck: Cub. penep. yH-1., 2011. — 140 c.

[TepeueHb pecypcoB HH(OpPMAIHOHHO-TEIEeKOMMYHHKAIHOHHOI ceTH «IIHTepHeT», He0OX0JHMbIX
IJI51 OCBOeHHSA QU CHHIIJIHHDI

1. http://www.bbc.co.uk - pecypcer 1 Mateprainsl BBC

2. http://www.s-english.ru — pecypchl A1 H3YUEHH S aHTTTHIICKOTr'O SI3bIKa

3. http://www.engvid.com - peCypCHI A1 H3YUYeHHI aHTTIHIHCKOI'O SI3bIKa

4. http://www.english-globe.ru - pecypchl 111 H3yYeHN I aHT TIHICKOIO SI3bIKa

5. https://www.englex.ru - To1aropMa JJ1 HHTepaKTHBHOTO H3YUEeHH S aHITIHHCKOIO SI3hIKa

6. http://www.biblioclub.ru - YHuBepcuretrckast bubmioreka oHIant

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO
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CIINICOK HAUBOJIEE YHACTO _
BCTPEYUAIONINXCH COKPAIIIEHNHN

A, a —ampere — aMIIep

A — Angstrom — anrctpeM (10-8 cm, 10-10 m)

A.C. (a.c.) — alternatingcurrent — IIeEpEMEHHBIHTOK

a.f. — audio frequency — 3ByKoBasgacToTa

A.F.C. —automatic frequency control — aBTOMaTHYeCKa
ITOJICTPpOrKa 4YacTOTHI (AIIY)

a-hr — ampere-hour — amriep/Jac

C —centigrade —rpangyc Llemscust

Cal — kilogram-calorie — OoInbIIas KamopHs

cm. p. S. — centimeters per second — cM/cC

c.p. — candle power — cBe4a

c.p.s. — cycles per second — repig

db — decibel — nermden

D.C. (d.c.) — direct current — ITOCTOSIHHBEIHT OK

dia. — diamentre — 1HaMeTp

dm. — decimeter — AEIIMETP

e.g. —exempl gratia — HaIIpHUMepP

emf —».71.c.

etc. —H T.1I.

F —farad 1) ¢apaga, 2) rpagyc @apeHrenTa

f.s.d. —full size detail — gerane B HATYPaIbHVYIO BEJIHYHHY
g —IpaMMm

g. I. — gear ratio — IepegaTOuHOe YHCII0, OTHOIIEHHE

h. f. (r. f.) — high frequency (ratio frequency) — 3ByKoBass4acToTa
hi-fi — high fidelity — BEICOKast TOUHOCTE 3BYKOBOCIIPOH3BEIEHI A
h. p. — 1) horsepower — olragnHast CHia;

2) high pressure — BEICOKOE JIaBIEHHE

h. v. — high voltage — BEIcOKOE HallpsIKEHTE

i.c. — internal combustion — BHyTpeHHero cropaHus (o deueamene)
i.e. —1d est = that i1s — ToecCTh

i. I. — intermediate frequency — mpoMeXXyToUHasIaCcTOTa
Kc¢/ s — kilocycles per second — Kunorepif

kg — kilogram — xumorpamm

kgt — kilogram force — xumorpaMm (KT, €1 CHIIBI)

kg/sq. cm — kilogram per square centimetre — aTMoc(epa
(ell. maBIICHHS)

kV/a-hr — kilovolt ampere-hour — KITIOBOTIE TaMIIEp/Uac
KW —kilowatt — KIoBarT

kW — hr — xmoBart/4ac

J —joule — KOYTIb

Ib. — pound — pyHT

lit. — litre — muTp

Im — lumen — MrOMeH

l.p. — low pressure — HH3KOE/IaBIIEHHE

l.v. — low voltage — HH3KOeHAaIIPSIKeHHE
OOKYMEHT NnoarnmncAaH
3NEKTPOHHOW NOANUCLIO
Ceptudukar: | 12000002A633E 3D 113AD425FB50002000002A6
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HA— microampere — MHKPOaMIIED

Mc/s — megacycles per second — Merarepis

ufd — microfarad — muxpodapaja

uH — microhenry — MukporeHpu

mi — mile — MHIIA

min. — minute — MHHYTa

mm Hg — MismmMeTp pTyTHOTrO cTonda

No.; Nos — number(s) — HOMep(a)

pc., pcs — piece(s) — IMTyKa (M)

pf — picofarad — mukodapazaa

ppm — parts per million —4YacTeliHaMITUIHOH

p.s.f. —pounds per square foot — GpyHTOBHAKB. (pyT
p.s.i. — pounds per square inch — YHTOBHAKB. JTFOHM
Qnty — quantity — KOIIYECTBO

r. f. —radio frequency — BEICOKas 4YacTOTa, pafHOYacTOTa
r.p.m. — revolutions per minute — 060pOTOBBMUHYTY
r.p.s. — revolutions per second — 000pPOTOBBCEKYHIY
sc. —scale — mxara

sec. —second — CEKYH]Ia

St. Std — State Standard (I'OCT)

Std — Standard (OCT)

s.w. — specific weight — yIelIbHBIHBEC

t — ton — TOHHA

tf — ton force — TOHHAacHIa

tm— tonmoment — TOHHaAMOMEHT

V— BOIIBT

v.f. — video frequency — BHIeOYacTOTa

VS — versus — IIPOTHB

v.v. — variable voltage — riepeMeHHOe (PEryIMpyeMOE) HaIIPSKEHHE
W —watt —BarT

W.g. — wire gauge — IIPOBOJIOYHBIH KA Op

yd. — yard — spzx

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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EANMHUIBIN3MEPEHNA (UNITSOFMEASUREMENT)

Mepusronunst (Linear Measures)

JronM inch in. 2.54 cm
Oyt foot ft(12 in.) 30.48 cm

Apn yard yd(3ft) 91.44 cm

Mg mile mi.(1760yd) 1609.33 m
Muwrsamopckas nautical mile naut.mi.(6080ft) 1853.18 m (knot)
Mepswieeca (Measures of Weights)

Hpaxma dram dr. 1.77 g

YHImg ounce oz (16 dr.) 2835 g

OyHT pound 1b.(16 0z) 435.59 g

CtoH stone st. (14 1b.) 6.53 kg

Ksaprep quarter qr (28 1b.) 12.7 kg

[lentHep hundredweight hwt (112 1b.) 50.8 kg
Tonnabomneimag ton t (20 hwt) 1016.048 kg
Mepbt o0Bema scuoxkux u cortnyuux men (Measures of Volume)
Txmmn gil 0.14 1

[Turra pint pt (4 gills) 0.57 1

KBapra quart qt (2 pt) 1.14 [

["armmon gallon gal. (4 gt) 4551

bymens bushel bsh. (8 gal.) 36.37 [

Ksoprep quarter gr (8 bsh.) 290.94 [
Mepsinnomaou (Square Measures)

KB. grofiM square inch sqg. in. 6.45 cm2

KB. @yt square foot sq. ft (144 sq. yd) 9.29 cm2
KB. apx square yard sq. yd (9 sq. ft) 0.836 cm?2
AKp acre ac. (4840 sqg. yd) 0.4 hectare

KB. M square mile sq. mi. (640 ac.) 2.59 km?2
Mepbroovema (Cubic Measures)

Ky06. mroiM cubic inch c. in. 16.39 cm3

Ky0. ¢yt cubic foot c. ft (1728 ¢. in.) 28.32 ¢cm3
Ky®0. apx cubic yard c. yd (27 c. ft) 764.53 dm3
TorHapeructpopas register ton reg.t. (100 c. ft) 2.83 m3
Time

60 seconds = 1 minute

60 minutes = 1 hour

24 hours = 1 day

7 days = 1 week

Angles

60 seconds (60!!) = 1 minute (1!)

60 minutes (60!)=1 degree (1°)

90 degree (90°) =1 right angle

360 degree (360°)=1 circle

4 right angles = 1 circle

1 kBTt (kW) =1.361.C. (h.p.)
NOKYMEHT NMoArnucAH
SNEKTPOHHOWM NOANMUCHIO
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JIATUHN3IMBI
(JIATHHCKHE ¢JI0BA H BbIpaskeHH,
ynorped/isieMble B OpHrHHAJIE De3 mepeBo/a)

ibidem (ib., ibid) = in the cited source —tamxe
in situ = at the site — HamecTe
per se = by itself — camomnoce6e

conditio sine qua non = indispensable condition —HellpeMeHHOEYCIIOBHE

via = through —yrem
in vitro = in a test tube — BrpoOrpkKe

statusquo = initialcondition— HCXOIHOEIIONOXKEHHE B TIEPBOHAYAIIBHOM BHJIE

sui generis = in its kind — BcBoeMpoje
ergo = consequently — cregoBaTelbHO
proviso = on condition that — nmpuycaoBHu
sic! = important! — BaXxHO, ITOIIMHHHUK

¢. = circa ['sWkq| — mpuMepHoO, OKOJIO

i.e. = id est — TO eCTh

etc. = et cetéra — ur. 1.

e.g2. = example gratia — HarpuMep

viz. = videlicet — a IMEeHHO, TO &CTh

V.V. = vice versa — Hao00opoT

v.S. = vide supra — cM. BHIIIIE

v.i. = vide infra — cM. HIHKe

vid. = vide — cMOTpH

u.i. = ut infra — KaK yKazaHO HHXKE

p.m. = post meridiem — ITOCIIEITONYTHA
a.m. = ante meridiem — JOIIOTYIHS

p.a. = per annum — BIroJ

n.l. = non licet — HEIOIMYCTHMO

c.v. = curriculum vitae — JXKH3HEOIIHCAHHE

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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DenepalbHOE TOCYIAPCTBEHHOE aBTOHOMHOE
00pa30BaTeIbHOE YUPEKIEHHE BEICIIEIO 00pa30BaHIL]
«CEBEPO-KABKA3CKHWH OEJJEPAJIBHBIM YHHUBEPCUTET»

[Isatnropekmit HHCTHTYT ((prnnan) CKOY

MeToau4yecKkue yKazaHHUA

10 OpraHN3alui U IPOBEIEHUIO CaMOCTOSTEIILHOII paboThH 00YUarOIIIXCS
o quciuinie « MMHOCTPAHHEBIN ASBIK B COEPE

[IPOOECCHOHAI

LHOU KOMMYHUKAITAW »

IUJI CTYJ€HTOB HaIllpaBJIEHUS IIOATOTOBKH
13.03.02 OnexTposHepreTuka 1u 3JIEKTPOTEXHUKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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BregeHue

1. OOmas xapakTepHCTHKA CaMOCTOSTEIBHOH PadoThl OOYYAKOINErOCsS IIPH H3YUYEHHH JTHCIIH-
TUIHHEL « AHOCTpaHHBIN S3BIK B chepe Mpode cCHOHAIbHOH KOMMYHHKALHID
2. IImaH-rpadHK BBRIITOHEHH I CAMOCT OSITeIIbHOH padOThI
3. KOHTPOJIBbHBIE TOYKH H BHABI OTYETHOCTH I10 HHM
4. Mertoamyeckie yKa3aHHA 110 H3YYEHHIO TEOPETHYECKOI 0 MaTepHana
5. Meroanueckie yKasaHHA 110 BHAM padoT, IIPeyCMOTPEHHEIX padoyeH IIPOrpaMMON JTHCIH-
TTJTHHEI
5.1.MeTommdeckie yKa3aHH IT0 ITOATOTOBKE K MPaKTHYECKHM 3aHSTH SIM
5.2. MeToauyeckne yKa3aHHs II0 COCTARIEHHIO ITIOCCAPH ITO TEKCTY
CIDCOK peKOMEHAYEMOH IIHTEPATYPEI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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BBEJEHUE

OCHOBHOM LIETBI0 CAMOCTOSTEIbHOH Pa00THI CTYAEHTOB SBJISETCS ITOBEIIIEHHE HCXOJHOT O
YPOBHS BIIaJicHHS HHOCTPAHHBIM S3BIKOM, JOCTHTHYTOI'O Ha ITPeABIAYINEH CTYIIEHH 00pa30BaHH s,
H OBJIaJIEHHE CTYIeHTaMH HeOOXOJHMBIMH JOCTAaTOYHEIM YPOBHEM KOMMYHHKATHEHOH KOMIIET€H-
I[HH JJIS1 pENIEHHS 3aJa4 MeKIIHYHOCTHOIO H MEKKYIIbTYPHOTI' O B3aHMOieHCTBHA. 3ydeHHe HHO-
CTPAHHOTO SI3bIKa IIPH3BAHO TaKXke 00eCIIeYHTh:

- IOBBIIIEHHE YPOBHS Y4eOHOH aBTOHOMHH H CITOCOOHOCTH K caMO00pa30BaHHIO;
- Pa3BHTHE KOTHHTHBHBIX H HCCJIEA0BATE b CKIX YMEHHI,

- pa3BUTHE HH(POPMAILMOHHON KYIBTYPHI,

- pacIIHpeHHe KPYro3opa H IOBHIIIeHHe OOIIeH KyIbTYPHI CTYIEHTOR.

CaMocTosTelIbHas padoTa CTYJeHTOB 3aHHMaeT BaKHOe MeCTO B yueOHOH Hay4HO-HCCIIe-
JOBAaTEIbCKOMN JeATeIbHOCTH CTYAEHTOB. bes caMocTOosSTeIbHOH paboThl HEBO3MOXKHO HE TOIIBKO
OBJIaJIeHHE JIFOO0H BY30BCKOH JHCIIIIUIMHOH, HO H ()OPMHPOBAHHE CITEI[HAIINCTa KaK IIPOQeCCHO-
Halla. B IMHpPOKOM CMBICTIE ITOJ CAaMOCTOSATEIIbHOH PabOTOH clIeayeT IMOHHMAaTh COBOKYITHOCTE
BCEH CaMOCTOSITEIIbHOM JEeSITEIIbHOCTH CTYAEHTOB, KaK B YUeOHOH ayJHTOPHH, TAK H B Hee, B KOH-
TaKTe C IIpernojaBarejieM H B eT0 OTCYTCTBHE.

Y cHIeHHe polIH CaMOCTOSTEIIFHOH pa0OThI CTYAEHTOB O3HAYAET ITPHHIHUITHAIILHEIN TIEPE-
CMOTP OpraHH3allMH y4eOHO-BOCITHTATEIIBHOIO ITPOIEcCa B By3e, KOTOPHIH JOIKEH CTPOHTHCS
TaK, YTOOBI pa3BHBATh YMEHHE YUHThCS, (DOPMHPOBATh Y CTYAEHTa CITOCOOHOCTH K CaMOpa3BH-
THIO, TROPYECKOMY ITPHMEHEHHIO ITOITYYeHHBIX 3HAHHI, CIToco0aM aJaIlTallHH K ITpodeCcCHOHAIIb-
HOH JeSTeIIFHOCTH B COBPEMEHHOM MHPE.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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1. OBIIIAS XAPAKTEPUCTHKA CAMOCTOSTEJIbHOH PABOTbI
ObYYAIOHIEI'OCA IIPH U3YUHEHNHN U CINILIINHbI «JIHOCTPAHHBIN A3bIK
B CO®EPE ITPOOPECCHOHAJIBHOH KOMMYHHKAIINH»

[Tox camocToarenbHOoMH padoTol cTyaeHToB (CPC) moHMMaeTCs COBOKYITHOCTh BCEH CaMOCTO-
STEIILHOH JIESITEIILHOCTH CTYAEHTOB, KaK B YUeOHOH ayJHTOPHH, TaK H 3a €€ IPeelIlaMH, B KOH-
TAaKTe C IPENoJaBaTejIeM H B €0 OTCYTCTBHE.

[lems caMOCTOATENFHON PabOoTHI CTYAEHTA — HAYYHTELCS OCMBICIIEHHO H CaMOCTOSTEIIBHO pa-
00TaTh ¢ y4eOHBIM MaTepHaJIOM H HayYHOH HH(QOpMaI[HeH, OBIaJAeTh (PYHAaMeHTaJIbHBIMH 3Ha-
HHSMH, YMEHHSIMH H HaBBIKaMH B c(pepax akaJeMIUecKOIl, MpodecCHOHAIFHOI H COI[HAIbHO-TY-
MaHHTAPHOH JeSTeIbHOCTH, C(pOPMHPOBATh OCHOBBI CAMOOPIraHH3aI[HH H CAMOBOCITHTAHHS C TEM,
yTOOBI IIPHBHTH YMEHHE B JlaJIbHEHIIIEM HelIPEPhIBHO ITOBBIINIATH CBOIO MPO(PECCHOHAIEHYIO KBa-
TTH(HKAIHIO.

3agauamu CPC sgBisroTCS:

— CHCTEMATH3aILlNI H 3aKPEIUIEHHE ITONYUYEHHBIX TEOPETHUECKHX 3HAHMI H IPAKTHYECKHX YME-
HHIH
— VyIIIyOJIEHHE H PacIHpeHHe TEOPETHYECKUX 3HAHHI,
— (popMHpOBaHHE YMEHHI HCITOIB30BATh Y4eOHO-CIIPABOYHYIO IIHTEPATYPY,
— Pa3BHTHE ITI03HABATEIIBHBIX CIIOCOOHOCTEH H AKTHBHOCTH CTVYAEHTOB. TBOPYECKOH HHHI[HATHREL,
CaAMOCTOST EIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,
—(OpPMHPOBaHHE CaMOCTOSTEIIbHOCTH MBIIIJIEHHS, CIIOCOOHOCTEH K caMOPa3BHTHIO, CAMOCOBED-
IIIEHCTBOBAHHIO H CaMOPEaIH3al[HH
— Pa3sBHTHE HCCIEM0BATEIBCKHX YMEHHH,
— HCIIOJIb30BaHHE MaTepHaia, COOPaHHOr O H ITOIIYUYEHHOI'O B XO/E CAMOCTOSTEIILHBIX 3aHSTIHI Ha
IIPaKTHYEeCKHX 3aHATHIX, I119 3 (PeKTHBHOMN ITOATOTORKH K 3aUeTaM H SK3aMeHaM.
OCHOBHBIMH BHIaMH CaMOCTOSATEIIBHOH PabOTHl CTYIEHTOB SBIISIOTC:

- camocmosmenbHoe u3ydeHie aumepamypul;

[{enb: caMOCTOSTENBLHO AETAILHO H3VUHTE TEMBI, IIPEeACTARIEHHEIE B padOoUeH ITPOrpaMME.
3amaun: IpHOOPETEHHE HaBBIKAa PAabOThl ¢ HCTOUHHKAMH H JIMTEPATYPOH, YMEHH S I'PaMOTHO CO-
CTABIISTh KOHCIIEKTHI M ITOJIb30BATHCS HMH, BEISIBIIATH PA3/IMUHBIE TOUYKH 3PEHHS Ha IIPOOIeMy H
CTEIlEHD €€ Pa3pabdoTaHHOCTH B IHTEPaTypeE.

- HOO20MOBKA K Npakmudeckum 3auamuam (BBIIIOITHeHHe JOMAIIHHX 3aJlaHHi ) H K co0ece10Ba-
HHIO I10 HHIWBHYaJIbHEIM 33 JaHH M,

[{ens: yrioyOreHne sHaHHS YueOHOr 0 MaTepHana.

3aJaul: OCBOUTh OTAEIBLHEIE BOIIPOCHI B paMKaxX H3y4aeMOH JHCIHIUIHHEL, IPaMOTHOCTb, IIOCIIE-
JIOBATEIIbHOCTH H PAIfHOHAJIBHOCTS H3TOKEHHS ITOATOT OBIIEHHOIO MaTEpHAalIa BO BPeMS ITPAKTHYECKOT O
3AHSTHSL

-cocmaenedile 2noccapiisi No MexKcniy.
[{enb: cocTaBHUTE Oa3y HOBBIX JIEKCHYECKHX €HHHII.
Sagadi:
* CaMOCTOSTeJIbHAS IT03TarHas OTPadoTKa YUeOHBIX AIIEMEHTOR;
* Pa3BHTHE IPAKTHYECKHX YMEHHII,
* (DOpMHPOBaHHE YMEHHH HCIIOIb30BaTh HH()OPMALHOHHBEIE HCTOYHHKH. CIIPABOYHYIO H CIICI[H-

aIIbHYIO JIHTEPATYPY.

[IpHcTYITas K caMOCTOSAT €JIbHOMY H3YYEHHIO JIHTEPATYPbI 10 YueOHOH JHCIHIDIMHE «HO-
CTPaHHBIH S3BIK B cepe mpodeccHOHATbHOH KOMMYHHKAIHH), HEOOXOIHMO: O3HAKOMHTLCS C
paboueH IMPOrpaMMOI ., B3STh B OHOIHOTEKE PEKOMEHIOBAHHEIE YUEOHHKH H YUeOHBIE TTIOCOOH S,

AOKYMEHT lNOANUCAH ODHHOM BHIe MeTOIIUYeCKHe VKA3aHUI K IIPAKTH-
SNEKTPOHHOW NOANUCLIO | I o yK 1p
Ceptudikar  12000002A633E3D113AD425FB50002000002A6 [OBYIO TETPaJib I KOHCIICKTHPOBAaHHA TEOPETH-
Bnapeneu: Lllebayxoea TateAHa AnekcadHgpoBHa [X BELI[EIHI]I"I.
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JIs M3YYeHHS THCIIFIUIMHEL ITPearacTcs CIIMCOK OCHOBHOH M JOIIOIMHHUTEILHOH IIHTEpa-
TYpBI. OCHOBHAS JIMTEpaTypa IpeaHasHaueHa U1 00s3aTelIbHOI'O H3YUEHH L, JOIIOTHHTEIbHAS —
IIOMOJKET Ooree IITyO0KO OCBOHTH OTJIEIIbHBIE BOIIPOCHI B paMKaX H3y4aeMOH JHCIIHUIIIHHBI.

B X0/ic MOAr0TOBKH K NPAKTHYECKHM 3AHATHAM CTYAEHT 00I3aH OCYIIECTBIATH KOHCIIEK-
THPOBaHHE Y4eOHOI0 MaTepHala, 0co00e BHHMaHHe, 00pallasi Ha TeOPHIO, (DOPMYIIHPOBKH, pac-
KPBIBAIOIIHE COAEPIKAHHE TEX WIH HHBIX ITPAMMAaTHYECKIX H S3BIKOBBIX ITIOHSTHIL. B pabo4nx KOH-
CIIEKTaX JKeJIaTeIIbHO OCTABIIATH ITOJISL, HA KOTOPBIX CIEAYET HellaTh IIOMETKH, JOITOIHSATh MaTe-
pHAJI, JOPMYIHPOBATh BEIBOJIBI H IIPAKTHYECKHE PEKOMEHIAIIHH.

CamocTogrenpHasa padora CTYAEHTOB HaJl MaTepHalIoM Y4eOHOH MHUCIMILIMHBI SBIISETCS
HEOThEMIIEMOH YaCThIO0 YUeOHOrO IIpolecca H AOJDKHA ITPeAIIoaraTh YIiIyoneHHe 3HaHHS yuel-
HOI'0 MaTepHala, H3JIaracMOr o Ha aYIHTOPHBIX 3aHATHSIX, H IIPHOOPETEHHE JIOTIOTHUTEIILHBIX 3Ha-
HHI II0 OTJIEJIBHBIM BOITPOCAaM CaMOCTOSTEIIBEHO.

KoHCIIEKT TeMbl — ITHCEMEHHBIH TEKCT, B KOTOPOM KPaTKO H ITOCIEN0BATEIHHO H3II0KEHO
coJiepKaHHE OCHOBHOI'O HCTOYHHKA HH(popMaIH. KOHCIIEKTHPOBAaTh — 3HAYHMT IIPHBOJIHTE K HE-
KOEMY ITOPSAKY CBEAECHH S, TIOUEPITHYTHIE H3 OpHIHHaIa. B OCHOBE IIpoIlecca JIeKHT CHCTEMAaTH-
3aI[Hg
ITPOYNTAHHOT'O WIH YCIIBIIIIAHHOr 0. 3aITHCH MOT'YT JIelIaThCSA KaK B BHJIE TOUHEIX BRIJIEPKEK, IHTAT,
TaK H B (popMe CBOOOMHOH IMOJa4H CMBICIIA.

NHMMBHAYAJIBHBIE 3aJAHHA ITPH3BAHEI PACITHPHTE KPYr030P CTYIAEHTOB, YIIIYOUTh HX 3Ha-
HHS U Pa3BUTh YMEHHS HCCIIEA0BaTEIBCKOH AeATEIBHOCTH, IPOSBHTE 3JIEMEHTEI TBOPUYECTBA.

CobeceqoBaHHe — CpeJICTBO KOHTPOIIS, OpraHH30BaHHOE KaK CIIelfHallbHasg Oecejia Ipernoa-
BATeNA CO CTYIAEHTOM Ha TeMBI, CBA3aHHBIE C H3YYaeMOH JHCI[HIUIMHON, M PaCCUHTAHHOE Ha BEI-
SICHEHHE 00BbeMa 3HAHHH 00YYarOIIEr OCS IT0 OIIPEAEIIEHHOMY pasAenny, TeMe, ITpodiIeMe H T.11.

I J1occapun - CltoBaph, KOTOPBIH ITOMOTaeT OCBANBATh HOBBIE JIEKCHUECKHE EHHHUILIBI 11O TEME.
B rmoccapmii HeoO0X0MHUMO JOOABIIATH CIIEIHAIIPHYIO TEPMHHOIOTHIO, a00peBHATYPRI H COKpaIlle-
HHS, (Ppa3eonornyecKie eHHIIBI H TIp.

Kaxxapni BH caMOCTOSATEIbHOH Pa00THI HMeeT OIpeelIeHHbIe (DOPMBI OTYETHOCTH.

B Xojae BBOIOIHEHHSA CAaMOCTOSTEILHOH PabOTHI CTYIAEHT JOJDKEH IIPOJAEMOHCTPHPOBATH
c()OPMHPOBAHHOCTh KOMITETEHIIHH:

Kox

D opMYIIHPOBKA!
CITOCOOHOCTh K OCVIIECTBIIEHHIO JEIIOBOH KOMMVYHHKAIH B YCTHOH H
ITHCEMEHHOH (OpMaxX Ha TOCYAAapCTBEHHOM S3bIKe PocCHICKOM

Demepallii H HHOCTPaHHOM(BIX) ST3bIKe(ax)

YK-4

2. IIJIAH-TPA®HK BBIITOJIHEHN S CAMOCTOATE/JILHOH PABOTHI

Koapl peam- CpencTBa H TEXHO- OO0BEM YacOB, B TOM YHCIIE
3YEMBIX KOM- JIOTHH OI[€HKI CPC KoHTakTHas Bcero
- Bun neqare bHOCTH
TIeTeHITHHH, pabora c
CTYIEHTOB
HHIHKATOpa ITPETOaBa-
(oB) TelleM
2 ceMecTp
YK-4 CaMOCTOSATEIIbHOE ColeceloBaHHE 20.25 2.25 22.5
-1 H3YUYEHHE
nl-2 JTUTEPATYPEI T10
nJI-3 TeMaM 1-16
YK-4 IToaroToBKa K 4.05 0,45 4.5
AT 1 TTNAL TIIITANTTINS Awrmrrorg yaJIbHEbIE
AOKYMEHT MOAMNUCAH A
SNEKTPOHHOW NOAMUCHIO CKHE 3a/1a-
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 HILS
Bnapeneu: lebayxoea TatbAHa AnekcaHapoBHa
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-1 ITI0CCapH s I10
n-2 TEKCTY
-3

Htoro 3a 2 ceMecTp 27 3 30

Htoro 27 3 30

3. KOHTPOJILHLIE TOYKH U BU/IbI OTYHETHOCTH 110 HUM

B PaMKaAXx pEﬁTHI—H‘GEGﬁ CHCTEMEBI YVCIICBACMOCTD Dﬁ}”IﬁIGH_IID{CH I10 KaKIOH JHUCIHIIIHHE OIle-
HHBACTCA B XOAC€ TCKYIIICI'O KOHTPOJIA H HPGME}I{}"TDIIHGﬁ dATTCCTAIlII.

Tekymui KOHT poJIb
PeHTHHIoBas OLIEHKA 3HAHHH CTYAEHTA

Ne /i1 Buj nesarelIbHOCTH CTYAEHTOB CpoKH KomiuecTrO
BBIITOITHEHH S 0aJrIoB
2 cemecTp
| CobecegoBaHHe ITO0 TeMaM 1-6 5 Heens 15
2 CobecemgoBaHie 1o TemMaM /- 11 10 Hegens 15
3 MHauBHAYAIBLHOE 3aJJaHHE IT0 TeEMaM 1-18 14 Henmena 25
Hroro 3a 2 cemecTp 55

4. METOJMYECKHE YKA3ZAHHUA 110 HM3YUEHHIO TEOPETHYECKOIO

MATEPHAJIA
M3yueHre 1106010 pasfena clieAyeT HauHHATh ¢ O3HAKOMIEHHS ¢ BOIIPOCAMH IJIaHa H3Y-

YCHIA TCMBI. HPH H3YVUCHHH TCOPETHYCCKOI'O MAdTCPHAlla HeoOXOIHMO HCIIOIb30BATh PEKOMCH-

TYEMYIO OCHOBHYIO H JIOIIOIHHTEIBHYIO JTHTEPATYPY JJII IIYYIIEr0 YCBOSHH S MaTepHaa.
OcBaHBaTh TEOPHIO CIEAYeT B COOTBETCTBHH C TOH ITOCIELOBATEIbHOCTBIO, KOTOPas IIPE-

CTaBJICHA B IINIAHE CaMOCTOATCI/IbHBIX H ITPAKTHYCCKITIX 3aHSTHH.
,HJIH YCIICOIHOI'O OCBOCHH A JHCITHIUIITHDBI, HeoOXOQHMO CaMOCTOSTEIBHO AeTallbHO H3YIITD
IPpEACTABIICHHBIC TEMBI ITO PEKOMEHAYEMbBIM HCT OTHHKAM I]H(l)ﬂpMElI_[IIHZ

Ne | BHIBI caMOCTOSTEIILHOM PexomeHayeMble HCTOYHHKH HH(POpMAaIlHH
IUTI | paOOTHI (No HCTOYHIKA)
OcHoBHas | JlonmoymmHurenbHass | Meromnueckas | MHTepHET-
PECYPCEI
| CaMOCTOSITeIIbHOE | 1.2 1.2 1-6
H3YUYEHHE JINTEPATYPHI 10
TeMaM: 1-18
2 | IlogroToBka K | 1.2 1.2 1-6
ITPaKTHYECKOHM
3aHATHAM I10 TeMaM: 2- 18
3 | CocTaBlIeHHE TITIOCCApHS 1 1,2 1,2 1-6
IO TEKCTY

Metoamuka paboThl ¢ THTEPATYPOH IPEAYCMAaTPHBAET BEAEHHE 3aIIICH IIPOYHTAHHOTO B
BHJIE TUIaHa-KOHCIIEKTA, OIIOPHOI0O KOHCIIEKTA M T.J[. 2TO ITO3BOJIMT CAEIATh 3HAHH S CHCTEMHBIMH,
3a(pHKCHPOBATh H 3aKPEITHTh HX B ITAMSITH.

KoHCIeKT — CIIOKHBIN CITOCO0 H3I0KEHHS COAEPKAaHH KHUITH WIH CTaThH B JIOTHYECKOH
[IOKYMEHT NOAMUCAH B ceOe IMpeablAyIIe BUIALL 3aIICH, ITO3BOJISET
SNEKTPOHHOW NOATMCHIO ThH, TeKCTa, TpaMMaTHUYeCKOro MaTepHamna. I]o-

Ceptudmkat:  12000002A633E3D113AD425FB50002000002A6 |
( b BRIITHCKH M APYTHE 3aIIHCH OIIPEHEISIET H TEX-
Bnapeneu: llebayxoea TaTeAHa AnekcaHOpoBHa
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1. BHIMAaTEIBHO IIPOYHTANTE TEKCT. YTOUHHTE B CITPABOYHON JIMTEPATYPe WIH CIIOBAape HEITOHST-
HEIE CJIOBA. I IpH 3armHicH He 3a0yapTe BEIHECTH CIIPABOYHEIE JaHHBIE HA IO KOHCIIEKTA,
2. BeIZleHTe TT1aBHOE, COCTaBBLTE IUIAH,
3. Kpatko cpopMyImHpyiiTe OCHOBHEIE ITOIOKEHHS TEKCTA,
4. 3aKOHCIIEKTHPYHTE MaTepHall, YeTKO CIIEAVS IIVHKTAaM IlJIaHa. | I[pH KOHCIIEKTHPOBaHHH CTapari-
TECh BBIPA3HTh MBICIIF CBOHMMH CIIOBAMH. 3aITHCH CIIEAVET BECTH YETKO, SICHO.
5. 'paMOTHO 3armchRIBalTe IMTATEL. [[HTHPYS, YVUUTBRIBAHTE TAKOHHYHOCTD, 3HAYUHMOCTE MBICIIH.

B TekcTe KOHCIIEKTa KENaTeIbHO IIPHBOJIUTE HE TOILKO TE3HCHBIE ITOIOMKEHHS, HO H HX
IoKazaTrenbCcTBa. [IpH oopMIeHHH KOHCIIEKTa HeOOXOJHMO CTPEMHTLCSI K €MKOCTH KajKJIOro
ITpeaIoKeHHsI. MEBICIIH aBTOpa KHHIH CIEAYET H3IaraTh KpPaTKo, 3a00TSACh O CTHIIE H BRIPA3ZHTENh-
HOCTH HAITHCAHHOTO. [[JI YTOUHEHH S H JOIIOIHEHH I HEOOXOMHMO OCTABIISTH ITOJIS.

[ Iporiemypa ImpoBepKH KOHCITEKTA BKIIFOUAET B ceOs IepeyeHb BOIPOCOB 0a30BOI0 M ITOBBIIIEH-
HOT'O YPOBHEH U1 COOeCe JOBAHMS.

MeTo4ecKkne peKOMEHJAIMH 110 NPEACTABJIEHHI0 H 0()OpPMICHHIO
pe3yJabTaToB co0eceJ0BAHHA

CoblecenoBaHue IpeJicTaBIsgeT cOO0H HHIHBHAYAIILHYIO Oecely ¢ KaKJIBIM CTYIeHTOM I10
TIpeII0KEHHBIM BOITPOCAM ¢ ITOCIEAYIOIIEH OIeHKOH HX IO OTOBKH. [[enbio TaHHOH (POpMBI 3a-
HSTHS SIBJISIETCS OCYIIIECTBIIEHHE TEKVIINErO0 KOHTPOIIS 3HAHHH IO TeMe. B 3amaun cobeceioBaHH A
BXOIUT ITpHOOpETEHHE HAaBRIKAa PaldOThl ¢ HCTOYHHKAMH H JIHTEPAaTYPOH, YMEHHSI I'PaMOTHO CO-
CTABIISATh KOHCIIEKTHI H ITOJIb30BATHCS MMH, BEIIBIIATH Pa3/IMUHBIE TOUKH 3PEHHS Ha IIPOOIEMY H
CTEIIEHD €€ Pa3pabdoTaHHOCTH B IHTEPaTVYpE.

CobecenoBaHue IIpeArionaraeT o0sa3aTelIbHOE KOHCIIEKTHPOBAHHE TEKCTA HJIM I'PaMMAaTH-
YECKOIr'0 MaTepHaia, a Takke IpopadboTKy BCEH IPEAIOKEHHOH JINTEPAT VPHI 110 TEME.

Borrpocks! a1 codeceioBaHu I H KPHUTEPHH OLIeHHBAaHUS IIpHBeAcHBl B DOC JaHHOH JIHC-
I[HUILJIHHEI.

5. METOAUYECKHE YKA3AHUA 110 BUJIAM PALOT, ITPEJYCMOTPEHHbBIX
PABOYEN ITPOI'PAMMOMU /INCIHHUITJINHBI

S.1. IlloaroroBka K NpaKTHYIECKHM 3aAHAT HAM
Memoouueckite ykazauiia no n0020M0OEKe K NPAKMUYECKUM 3AHAMULAM.

K caMocTosSTensHOH padoTe OTHOCHTCS ITOAT OTOBKA K IIPAKTHYECKOMY 3aHSATHIO H BBITOIN-
HeHHe JOMAaIIHETr O 3aJaHHs.

JloMaltiHee 3ajJjaHHE COCTOHT M3 HHAHBHAVAJIBHBIX 3aJlaHHI, IIPOLEAYPa IIPOBEPKH KOTO-
PBIX BKIIFOYAET B ce0s IepeyeHb IMPaKTHYECKHX VIIPAKHEHHI H BOIIPOCOB IS cOOeCeJOBaHH .
I ToroBbIil NPOIYKT CAMOCTOAT €JIbHOH PadoThl: HHIHBHIYaIbHOE 33 aHHE.
Cpeacrsa H TEXHOJIOTHH OLEHKH. cOOeCEeIOBaHHE.

5.2. Meromueckne YKA3aHHA 10 COCTABJIEHHIO IJIOCCAPHS IO TEKCTY

[TogoOHO TH000MY CIOBAPIO ITIOCCAPHI COCTOHT H3 aBTOHOMHBIX JIEKCHYECKHX €JIHHHIL,

PACIIOIOKEHHBIX:

- 110 aJdaBHTY,

- TI0 MEPE ITOSABJIEHHS TEPMHHOB B TEKCTE HJIH 3aJaHII,

- B COOTBETCTBHH C TEMOH H3y4aeMOr0 paseia JHCIHITIHHEIL.

J[1g cocTaBIeHHS TIIOCCAPHS IT0 3aJaHHOH TeMe HYKHO HaHTH HH(OPMAIHIO C Pa3HBIX
HCTOYHHKOB (ceTh Internet, sHIMKIONEe I, ITpaKTHYeCKHe ITOocOOHS, ydeOHas IHTeparypa), H3y-
YHTh €€ H COCTABHTH B PYKOITMCHOM BapHAHTE HIIH ITOJIb3YACh TEKCTOBBIM ITPOLIECCOPOM.

PaGora gomkHa OBITH ITpeAcTaBlIeHa Ha Oymare popmMaTta A4 B medaTHOM (KOMITBIOTED-

AOOKYMEHT I:IDD,I'IMCAH
SNEKTPOHHOW NOAMNUCHLIO _
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Bnapeneu; LWeb3ayxoea TatbaHa AneKcaHaposHa TOJIIKOBAHHE, HO H KOMMCHTAPHIH, ITPHMCPEL, I10-
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SICHSIOII[HE I[HTATHI, CCBIIIKH Ha IIHTepaTypy. [ TTaBHEIM OTIIHYHEM ITI0CCApPHI OT OOBIYHBIX CIIOBA-
pel sBiseTcsa (pOpMHPOBAaHHE ero B KauecTBe eJHHOrO KOMIUIeKca HH( OPMAaI[HH B COOTBETCTBHH
C HCCIEeJOBATENbCKOH HIIH IIPAaKTHYECKOH 3aJayeH.

PexoMeHIAIHH 110 COCTABJICEHHIO IJI0CCAPMA:
* ' J1aBHOE NPaBHJIO IJI0CCAPHSA — JOCTOBEPHOCTb. [[0sSICHEHIE JOIKHO Handolee TOYHO OTpa-
’KATh CYTh JIEKCHUECKOM &JHHHI[BI.
* IlosicHeHHe J0JIZKHO OBbITH KOPPEKTHBIM H NOHATHBLIM. Hellb3s HCIIOIb30BaTh OTKPOBEHHBIE
KAPrOHM3MbBI, HO M CIIMIIIKOM CJIOXKHBIH HAaYYHBIH TEKCT MOKET TOIBKO 3aITyTaTh I1OIL30BATEIIS.
* VYHUTBIBATH BCe BAPHAHTLI. E CIIM OHH M TOT K& TEPMHH MOKET HMETh HECKOJIBKO PaBHO3HAY-
HBIX 3HAUEHHIT, HYKHO YUHTBIBATh BCE BapHAHTHI, H Ha KOHKPETHBRIX IIPHMEPaX IPHBOAHTL 3Ha-
YeHHe TEPMHHA B TOM IJIH HHOM KOHTEKCTE.
I ToroBbIii NPOIYKT CAMOCTOAT €JIbHOH PadoOThI: CJIOBAapHAs CTaTh.
Cpeacrsa H TEXHOJIOTHH OIl€HKH. cOOECEIOBAHIE.
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