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UNIT 1. GEODESY
Topic 1.1 GEODESY AS A SCIENCE

Task 1. Pronounce the following words correctly and learn their meaningsi.
1. accurately [ &kjoratli] - TouHo, mpaBMIBEHO
2. shape [fe1p] - dopma, ouepranue
3. circumference [sa'kamf(a)r(a)ns] - okpykHOCTH
4. shadows [ [edov] - TeHb
5. essential [1'sen((a)l] - HeoOXOIMMBIH , CYIIIECTBEHHBIN
6. application [apli'kerf(a)n] - npumeneHue
7. precise [pri'sais] - TOYHBIH, OnpeAeTEHHBIH
8. sobriquet [ 'soubriker] - mpo3Buie, KIMYKa, TpoO3BaHKE
9. extraterrestrial [ ekstrato'restriol] - BHe3eMHOM
10. crustal [ 'krastl] - 3emuas kopa
11. investigate [in'vestigert] - uccinenoBath; U3y4arhb
12. inherent [1n"hrar(a)nt] - HEOTHEMITEMBII
13. water vapor [ 'wo:to 'veipa] - BoasHO#M map
14. glacier ['glasia] - negauk
15. ice sheet [a1s [i:t] - nensHOM TOKPOB
16. rotation [ra(v) terf(a)n] - Bparienue
17. shoreline [ fo:lain] - Geperosast muHUsS
18. determine [d1't3:min] - onpenensiTh, ycTaHABINBATH
19. boundary ['bavndri|] - rpanuna, yepra
20. surface [ 's3:fis] - moBepxHOCTH
21. surveying tool [sa'vern 'tu:l] - reone3nyeckre HHCTPYMEHTBI
22. measure ['me3o] - U3MepsTh, MEPHUTH
23. consistent [kon'sist(a)nt] - coBMecTUMBI, MOCACAOBATEIbHBII
24. point [point] - Touka, MmecTo
25. capture ['kaeptfs] - moiimarb, HUKCHPOBATH
26. ellipsoid [1'l1psord] - sanmunTryeckuii, OBaabHBIHI
27. smooth [smu:0] - riaakuii, POBHBIH
28. valley [ 'veli] - nonuna, Bnagnna
29. additional [o'dif(o)n(a)l] - nomonHUTENBHBIH
30. exist [1g'zist] - cymecTBOBaTH

Task 2. Read the text.
GEODESY AS A SCIENCE

Geodesy is the science of accurately measuring and understanding the Earth's geo-
metric shape, orientation in space, and gravity field. This field of study dates back
to ancient Greece, when Eratosthenes measured the circumference of the earth using
shadows. Today, geodesy is essential for modern navigation — GPS relies upon accu-
rate geodetic measurements — as well as climate research and many other applications.
Every day, without knowing it, people use technology that depends upon precise geo-
detic measurements [1].

Observations and measurements are at the heart of geodesy. Measurements
of the static Earth aimed at understanding its size, shape, and motion have been made
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for many centuries, earning geodesy the sobriquet of “oldest Earth science.” In the last
half-century, space techniques using extraterrestrial components and measurements
have revolutionized the research and applications of geodesy, hence the term “space
geodesy.” Space geodetic observations are used today to measure global, regional, and
local crustal deformation and gravity variability associated with a wide variety of geo-
physical processes; to investigate mass motions inherent in the global water cycle; to
monitor atmospheric water vapor and temperature; to study the dynamics and kinemat-
ics of glaciers and ice sheets; and to study changes in the planet’s moment of inertia
and rotation. Due to the wide application of space geodetic observations, space geodesy
has today become the most interdisciplinary branch in all of the geophysics [2].

Many organizations use geodesy to map the shoreline, determine land boundaries,
and improve transportation and navigation safety. To measure points on the Earth’s
surface, geodesists assign coordinates (similar to a unique address) to points all over
the Earth. In the past, geodesists determined the coordinates of points by using Earth-
based surveying tools to measure the distances between points. Today, geodesists use
space-based tools like the Global Positioning System (GPS) to measure points on the
Earth’s surface.

Geodesists must accurately define the coordinates of points on the surface of the
Earth in a consistent manner. A set of accurately measured points is the basis for the
National Spatial Reference System, which allows different kinds of maps to be con-
sistent with one another.

To measure the Earth, geodesists build simple mathematical models of the Earth
which capture the largest, most obvious features. Geodesists have adopted the ellipsoid
as the most basic model of the Earth. Because the ellipsoid is based on a very simple
mathematical model, it can be completely smooth and does not include any mountains
or valleys. When additional detail of the Earth is needed, geodesists use the geoid. A
geoid has a shape very similar to global mean sea level, but this exists over the whole
globe, not just over the oceans [3].

Task 3. Find one synonym to the first word in each row.
investigate - own - find - explore

essential - minor - crucial - terrifying

boundary - scope - shadow - border

capture - apply - research - catch

measure - assign - use - evaluate

extraterrestrial - similar - ethereal - depend

point - glacier - rotation - place

NooakwdE

Task 4. Find the suitable meaning to each of the words.

1. accurately — a) continental-scale masses of ice that rest on land

2. sobriquet — b) having an even and regular surface

3. surveying tools — c¢) closed surface of which all plane cross sections are either
ellipses or circles

4. ice sheet — d) in a way that is correct, exact, and without any mistakes

5. surface — e) the exterior or upper boundary of an object or body
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6. ellipsoid — f) instruments for calculating the angles and the distances between points
7. smooth — @) typically a familiar name used in place of a real name without
the need of explanation

Task 5. Complete the following sentences.

Geodesy is the science of accurately measuring and understanding
This field of study dates back to
Today, geodesy is essential for
Observations and measurements are at the heart of :
Measurements of the static Earth aimed at understanding its
The ellipsoid can be completely smooth and does not include any mountalns

ok wdE

or

7. When additional detail of the Earth is needed, geodesists use

Possible answers: size, shape, and motion; geodesy; the Earth's geometric shape;
valleys; the geoid; ancient Greece; modern navigation.

Task 6. Insert the missed parts of the sentences.

1. Eratosthenes measured of the earth using shadows.

2. People use technology that depends upon geodetic measurements.

3. Geodesy earned the sobriquet of “ science.”

4. Space techniques use components and measurements.

5. Space geodetic observations are used today to measure global, regional,
and local deformation.

6. Geodesists must accurately define the coordinates of points on the surface of the
Earth in manner.

7. A set of accurately measured Is the basis for the National Spatial
Reference System.

Possible answers: precise; crustal; oldest Earth; a consistent; points; the circumfer-
ence; extraterrestrial.

Task 7. Answer the following questions.

1. What is geodesy?

2. Where the field of geodesy dates back to?

3. What is essential for modern navigation?

4. Observations and measurements are at the heart of geodesy, aren’t they?

5. What is the application of space geodetic observations today?

6. Which tools the geodesists of the past used to determine the coordinates
of points?

7. What is the shape of the geoid?

8. Many organizations use geodesy to map the U.S. shoreline, determine land
boundaries, don’t they?

Task 8. Share your point of view on “What is the importance of geodesy in the
modern world?”. Imagine our live without geodesy as a science. How it would be?
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Topic 1.2 MODERN DIRECTIONS OF GEODESY

Task 1. Pronounce the following words correctly and learn their meanings.

. allow [2'lau] - mo3BosITH, pa3pemaTth

. represent [ repri'zent] - u3zo0paxathb; MPEACTABIIATH

. precision [prr'si3(a)n] - TouHOCTH

. division [di'vi3(o)n] - nenenue, pazneiaeHue

. consider [kon'sido] - paccMaTpuBaTh, 00CYXKI1aTh

. survey ['s3:ver] - 0630p, omnpoc

. distribute [dr'stribju:t] - pacnpenensars

. satellite ['set(o)lait] - mepenaBaTh 10 CITyTHHKOBOM CBSI3H
. Investigate [in'vestigert] - u3yuats, Hccaea0BaTh

10. temporal ['temp(o)r(o)1] - BpemenHo

11. fluctuation [ flaktu'erf(a)n] - kauanue, KombIXaHUE

12. ongoing ['on goury] - HEMPEPHIBHBIHN, TOCTOSTHHBIH

13. observable [ob'z3:vabl] - HabmoaembIi

14. feature ['fi:ff5] - ocobeHHOCTD, UEpTa

15. dimension [dar'men(t)[(a)n] - pa3smepsl, BeauunHa

OCoO~NOOUILWN -

Task 2. Read the text.
MODERN DIRECTIONS OF GEODESY

In recent years there has been the development of a set of disciplines called geodetic
sciences, which allow measuring, representing and analyzing geographic space with
high precision. These sciences are Cartography (the oldest), Topography, Position
Astronomy, Photogrammetry, Remote Sensing and Geodesy.

The term geodesy was first used in Ancient Greece, by Aristotle, and means geo-
graphical divisions of the earth, or the act of dividing the earth.

It is considered at the same time a branch of Engineering and Geosciences, which
deals with the survey and representation of the shape and surface of the Earth. Mathe-
matics and physics also study geodesy, as a way to determine the measurement of
curved surfaces, using methods similar to those used on the curved surface of the Earth.

We can divide geodesy into two major branches:

« Superior Geodesy or Theoretical Geodesy

It’s divided between physical and mathematical geodesy, tries to determine and
represent the figure of the Earth in global terms [4].

The research of the working group of Theoretical Geodesy is mainly focused on the
areas of analytical and numerical techniques as basis for Theoretical Geodesy applica-
tions. Particularly, the processing of globally distributed satellite data to determine
Earth's gravity is a priority objective.

In addition, the working group is also investigating the temporal changes in Earth's
gravity, which are caused by mass transport due to ocean tides, sea level changes, or
groundwater fluctuations. The aim of the working group is the linking of scientific
knowledge from highly accurate (satellite) data of gravity field missions with the on-
going research activities in other geosciences such as oceanography, hydrology, glaci-
ology and geophysics. The observable and measurable mass variations of the gravity
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field of the Earth System are of essential importance for various kinds of geophysical
processes and can be directly linked to parameters of the Earth's climate [4].

« Lower Geodesy, Practice or Topography

Topography is the study and description of the physical features of an area, for
example its hills, valleys, or rivers, or the representation of these features on maps.

Is the part that studies and represents smaller portions of the Earth where the surface
can be considered “flat”.

If we are based on the study of the earth, according to a mathematical concept,
geodesy studies both the shape and the dimensions of the earth, however, according to
the definition of the concept of geodesy, the field of gravity and its temporal variations
are also studied. These last two concepts are within the field of physics [5].

Task 3. Complete the following sentences.
1. The development of geodetic sciences allows measuring, representing and ana-
lyzing geographic space with high
2. The term geodesy was first used in AnC|ent Greece, by
3. We can divide geodesy into two major branches
4. A priority objective to determining the Earth's gravity is
5. They are caused by mass transport due to ocean tides, sea level changes or
groundwater
6 Topography is the study and description of the physical
. Is the part that studies and represents smaller portions of the Earth where the
surface can be considered

Possible answers: “flat”; superior and topography geodesy; precision; the pro-
cessing of globally distributed satellite data; Aristotle; fluctuations; features.

Task 4. Find the synonym to the first word in each row.
allow — prevent — enable — forget

represent — hide — devide — portray

survey — subject — feature — poll

distribute — allocate — halt — investigate

satellite — detain — spread — restore

ongoing — abandoned — temporal — current
fluctuation — precision — feature — instability

NoabkwbdE

Task 5. Find the suitable meaning to each of the words.
precision — a) look closely at or examine someone/something
consider — b) a distinctive attribute or aspect of something
survey — c) adapted for extremely accurate measurement or operation
investigate — d) capable of being observed; noticeable; visible
. observable — e) the action of separating something into parts or the process of
belng separated
6. feature — f) to observe or study by close examination and systematic inquiry
7. division — g) think carefully about something, typically before making a decision

REENFRERYS
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Task 6. Insert the missed prepositions in each sentence.

1. In recent years there has been the development _ aset _ disciplines called ge-
odetic sciences.

2. Mathematics and physics also study geodesy, using methods similar ___ those
used on the curved surface ___ the Earth.

3. If we are based ___ the study __ the earth, according ___a mathematical con-
cept, geodesy studies both the shape and the dimensions ___ the earth.

4. Itis considered at the same time a branch of Engineering and Geosciences, which
deals __ the survey and representation ___ the shape and surface __ the Earth.

5. The research __ the working group __ Theoretical Geodesy is mainly focused
the areas __ analytical and numerical techniques as basis __ Theoretical Geodesy ap-
plications.

6. We can divide geodesy __ two major branches

7. The observable and measurable mass variations __ the gravity field __ the Earth
System are of essential importance __ various kinds __ geophysical processes and can
be directly linked __ parameters __ the Earth's climate.

8. The working group is also investigating the temporal changes __ Earth's gravity,
which are caused __ mass transport due __ocean tides, sea level changes, or ground-
water fluctuations.

Variants of possible answers: of; in; by; with; for; into; to; on

Task 7. Answer the following questions.

1. What geodetic sciences allow us to do?

2. Which geodetic sciences do you know?

3. Mathematics and physics also study geodesy, don’t they?

4. Which branches of geodesy do you know?

5. The research of the working group of Theoretical Geodesy is mainly focused on
the areas of analytical and numerical techniques, isn’t it?

6. What is the priority objective of theoretical geodesy?

7. What is the notion of topography?

8. Geodesy studies both the shape and the dimensions of the earth, doesn’t it?

Task 8. Make a plan “Modern Directions of Geodesy” and report to your groupmate.
UNIT 2. SOURCES OF WATER
Topic 2.1 WATER AS A NATURAL RESOURCE

Task 1. Pronounce the following words correctly and learn their meanings.
glacier /' glaes.1.or/ — nenqHuK

to absorb /ab'so:b/ — nornomars

capillarity / kaep-o'leer-ot-i/ — kanmwisipHas cuctema

circulation / s3:.kjo'ler.fon/ — nupkysus, pacnpocTpaHeHHE, KPyroBOPOT
to evaporate /1'vap.or.eit/ — ucrapsaTs(cs)

evaporation — ucnapenue

Sk wdE



7. to fall — magare, BeImagarts

8. ground water — rpyHTOBBIE BOBI

9. to penetrate /'pen.r.treit/ — npoHukKaTk, MPOOUBATH

penetration — MPOHUKHOBEHHE, PACIIPOCTPAHCHUE, IIPOHUIIACMOCTh
10. plant root — kopeHb pacTeHuUsI

11. pores /po:z/ — nopsr

12. rainfall /'rein.fo:l/ — gox b, KOaMYECTBO aTMOCGHEPHBIX OCAIKOB, TMBCHb
13. to run off — crekars, cOeraTh

14. to sink — ocenaTh, MPOXOANUTH, POHUKATH, BITUTHIBATH(CS)

15. soil — mouBa

16. stream /stri:m/ — pyueii, HOTOK, CTPYsI, TCUCHHE

17. to vary /'vea.ri/ — BappupoBaTh(cs), OTIUIATH(CS)

Task 2. Read and translate the text.

Water seems the most renewable of all the Earth’s resources. It falls from the sky
as rain it surrounds us in the oceans that cover nearly three-quarters of the planet’s
surface and in the polar ice caps and mountain glaciers. It is the source of life on Earth.
The most significant use of water is to produce hydropower by harnessing its energy.
Compared to other resources that are used to produce energy and power water is con-
sidered renewable as well as having the least solid waste during energy production [6].

About 97% of all water is salt (saline) water of the oceans, and the remaining 3%
Is fresh water. The majority of fresh water, about 69%, is locked up in polar glaciers
and icecaps, mainly of Greenland and Antarctica; and the rest is ground water. No
matter where on Earth we stand, chances are that, at some depth, the ground below is
saturated with water. Of all the fresh water on Earth, only about 0.3% is contained in
rivers and lakes, known as surface water. Considering that most of the water we use in
everyday life comes from rivers, we make use of a tiny portion of the available water
supplies (see Fig. 1).

resh-

water 3% B Other 0.9% _ surface Rivers 2%
] I —————— water
Ground 0.3%
water
30.1% \
Saline
(oceans)
97 %
Earth’s water Freshwater Fresh

surface water
(liguid)

Fig. 1. Distribution of Earth’s Water

As for ground water, this is the water contained underground in the pores of soil
and rock. When rain falls on the earth some evaporates, some is absorbed by plants,
some runs off in streams and the remainder sinks into the earth to become ground water.
The amount that sinks into the ground depends on various factors.

It is much to the point to inquire how much of the rainfall soaks into the ground,
how much evaporates, how much is used by plant life, and how much runs off into the
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streams. It is certain that there is water in the ground in some places and there are good
reasons to suppose that water may penetrate the rocks to a depth of a dozen miles.

The total amount of water varies greatly from place to place, and even from time to
time in the same place.

Water which sinks into the earth moves not merely downward, but sideways and
even back to the surface. Thus, there is a sort of circulation of underground water which
Is kept up fundamentally by gravity, and assisted by such agencies as capillarity and
plant roots [7].

Task 3. Match the words from column A with their definitions from column B.

A B

1. to absorb a. water that flows naturally along a fixed route formed by a canal cut into
rock or ground, usually at ground level,

2. stream b. the movement of air or water in a space or system;

3. capillarity c. the material on the surface of the ground in which plants grow;

4. soil d. the process of a liquid changing to a gas, especially by heating;

5. circulation e. to flow, especially in a steady stream;

6. to sink f. underground water that is held in the soil and rocks;

7. evaporation g. the ability of a liquid to move through a second liquid due to attraction;

8. to run off h. to move into or through something;

9. ground water I. to take in a liquid, gas, or chemical,

10. to penetrate J. to go down below the surface or to the bottom of a liquid or soft sub-
stance.

Task 4. Decide if the following statements are true or false.

Water is a non-renewable resource on the Earth.

The most significant use of water is to produce hydropower by harnessing its energy.
Ground water is the water contained underground in the pores of soil and rock.
Water cannot penetrate the rocks to a depth of a dozen miles.

The total amount of water doesn’t vary greatly from time to time.

. There is a sort of circulation of underground water which is kept up fundamen-
tally by gravity.

ocounbkbwbdE

Task 5. Fill in the gaps using the words from task 3 (column A). Change the form
If necessary.
These toxins can ... food and cause health problems.
Water resources — surface and ... water used or can be used in economic activities.
Physical properties such as density or texture cannot ... infrared light either.
This technique stops the vertical ... that forms in the soil during dry periods.
The thin water ... that travels at high speed cuts the material quickly.
At lower temperatures, ... is typically too slow to be noticed.
. The stones were laid at a slight angle, lower on the outside than the inside
to allow water to .

8. There is a natural water ... which consists of natural movement and mixing
of water.

9. Restoring ... lost by erosion is slow.

10. The diver could inflate or deflate the balloon so that they could ... or come
to the surface easily.

NooabkwdE

11



Task 6. Answer the following questions according to the text.
1. What is ground water?
2. What happens to the rain water when it reaches the ground?
3. In what direction does water move when it sinks into the earth?
4. What agencies make the circulation of ground water possible?

Task 7. Make a summary of the text (see task 2).
Topic 2.2 THE WATER (HYDROLOGIC) CYCLE

Task 1. Pronounce the following words correctly and learn their meanings.
1. hydrosphere /' hai.drov.sfio/ — runpocdepa
2. hydrological cycle / water cycle / har.dra'lod3z.1.kal ‘sar.kel/ — rugponornyeckuii ki
3. to condense /kon dens/ — koHAEHCUPOBATH(CA), CKUMATH
4. condensation — koHAeHCAIHs, KOHIEHCAT
5. water vapor /'ver.pa/ — BOAsHOI nap
6. to infiltrate /'in.fil.trert/ — mpocounThCs, TPOHUKHYTH
7. infiltration — uadubTpanms, npocadyuBaHue
8. runoff /' ran.nf/ — ctok
9. to seep — npocaunBaThCs, IPOHUKATH
10. seepage /'si..p1d3/ — npocaunBanue, yTeuka, HHQUIbTPALIHS
11. to soak /souk/ — BruTHIBaTH(CS)
12. soakage — npocaunBaHue
13. to solidify /so'lid.1.fa1/ — 3aTBepeBarhb, 3aCThITh, YKPEIUISTh
14. solidification — 3arBepacBanue, 3aCThIBAHUE, KPUCTAIA3ALINS
15. solid — TBepapIii, MpOYHBIA
16. transpiration / treen.spr rer.fon/ — TpaHCTIUpAIUs, UCTIAPCHUEC
17. to transport /'treen.spo:t/ — TpaHCIOPTHPOBATH, IEPECHOCUTD
18. transportation — TpaHCIIOpTHPOBAaHKE, TICPEMEITICHHE
19. drinking water — nuTheBas Boja
20. fresh water — mpecnas Boja
21. to be composed of — cocTosaTh H3
22. to include — Bxirouath B cedst
23. moist /moist/ — BIaXXHBIHN, CHIPOH, MOKPBIiA
24. moisture /'mois.tfo/ — Biara, BIaXKHOCTb, CBIPOCTh
25. 0Nngoing — moCTOSTHHBIN, HEPEPHIBHBIH

Task 2. Read the text and study the picture (see Pict. 1) below.

The hydrosphere is composed of all of the water on or near the earth. The total stock
of it is approximately 1400 million km?3. This includes all forms of water in the oceans,
rivers, lakes, and even the moisture in the air. Ninety-seven percent of the earth’s water
Is in the oceans while the remaining three percent is fresh water for which three-quar-
ters of the fresh water is solid and exists in ice sheets.
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The water cycle, also known as the hydrological cycle, describes the continuous
movement of water on, above and below the surface of the Earth. It includes the pro-
cesses of evaporation, condensation, precipitation, infiltration, runoff, and subsurface
flow.

. Water storage - =
in ice Tnd Snow =7~ Water storage in the atmosphere Condensation
2/ [

Sublimation
% WI]' Evapotranspiration

1

Water storage
in oceans

Pict. 1. The Mechanism of Water (Hydrologic) Cycle

Solar radiation provides the necessary energy for evaporation of water from the
surface of the ocean. As moist air is lifted, it cools and water vapor condenses to form
clouds. Moisture is transported around the globe until it returns to the surface as pre-
cipitation. Once the water reaches the ground, some of the water returns rather rapidly
to the atmosphere by evaporation or transpiration from plants. The remainder either
flows over the land surface as runoff in streams, or soaks into the ground by infiltration
to form groundwater. Groundwater either seeps its way to into the oceans, rivers, and
streams, or is released back into the atmosphere through transpiration. Groundwater is
the second largest reserve of fresh water (0.76%) after glacial ice (1.76%), and repre-
sents an important source of drinking water along with surface water from streams and
lakes (0.14%). Finally, most water eventually reaches the ocean, where ongoing evap-
oration completes the cycle.

Water on the Earth is constantly on the move, recycling over and over again. This
process proves the necessity of every person to take responsibility for saving the most
precious resource - water - for the future generations [8].
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Task 3. Label the diagram (Fig. 2) below.

Fig. 2. The Water Cycle

Task 4. Match the terms with their definitions.
evaporation
condensation
precipitation
infiltration
runoff
. transpiration

a) It’s the process where water vapors change into very tiny particles of ice/water
droplets.

b) It’s the process of water movement through a plant and its evaporation from
aerial parts, such as leaves, stems and flowers.

c) It’s the process of a substance in a liquid state changing to a gaseous state due
to an increase in temperature and/or pressure.

d) It’s the process by which water soaks into subsurface soils and moves into rocks
through cracks and pore spaces.

e) It’s the process where water runs over the surface of earth.

f) It’s the falling of water from the sky in different forms.

ocoukwprE

Task 5. State what part of speech the following words belong to and translate them
into Russian.
vapor — evaporate — evaporation — evaporating — evaporated;
solid — solidify — solidification;
transport — transportation — transporting — transported;
condense — condenser — condensation — condensed,;
infiltrate — infiltrated — infiltration;
form — formed — forming — formation;
deposit — deposition — deposited — depositional;
penetrate — penetration — penetrating;
seep - seepage — seeping;
soak — soakage — soaking.
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Task 6. Translate the following sentences paying attention to the words ending
in —ed. Define their role in the sentences.

1. In time, a layer of sediment deposited on the sea floor becomes buried under
another layer. 2. Sediment is deposited when the transporting agent loses its carrying
power. 3. The dark-colored country rock is shale deposited in a marine environment.
4. The igneous rock, being out of equilibrium, may then undergo weathering and ero-
sion, and the debris produced is transported and deposited (usually on a sea floor) as
sediment. 5. Weathering products transported to the sea by rivers as dissolved solids
make seawater salty and serve as nutrients for many marine organisms. 6. Transported
soils do not develop from locally formed rock. 7. Because of wetter climate in the past,
large lakes formed in now arid regions of the United States. 8. Wind from the Gobi
Desert carried the silt and clay that formed these deposits. 9. A striking but rare feature
formed by long shore drift is a tombolo, a bar of sediment connecting a former island
to the mainland. 10. Transportation is the movement of eroded particles by agents such
as rivers, waves, glaciers, or wind. 11. Finally, the stream (the Colorado River) eroded
its way through the rock, carving the Grand Canyon. 12. Rock debris eroded from
above covers red beds (kpacnousemnovie omnoorcenus).13. Fiords are evidence that val-
leys eroded by past glaciers were later partly submerged by rising sea level. 14. Sedi-
mentary rocks are formed from eroded mineral grains, minerals precipitated from low-
temperature solution, or consolidation of the organic remains of plants. 15. As the wa-
ter evaporates beneath the land surface, salts are precipitated within the soil. 16. Tsu-
nami generated by submarine earthquakes may cause tremendous damage to the
coastal environment. 17. An earthquake is a trembling or shaking of the ground caused
by the sudden release of energy stored in the rocks beneath Earth’s surface.

Task 7. Answer the questions.

What is the hydrosphere?

What percentage of the earth’s water is salt water and fresh water?
What are the main steps of the water cycle?

What is the role of plants in the water cycle?

*Which process is the most important component in the water cycle?
*Can we influence the water cycle for benefit of human being?

ok whE

Task 8. Describe the water cycle using the picture (see Pict. 1).
UNIT 3. HYDRAULIC STRUCTURES

Task 1. Pronounce the following words correctly and learn their meanings.

1. to harness /"ha:.nas/ — ucrmonb30BaTh, 3a1CHCTBOBATH, 3aMPATaTh

2. dam /deem/ — gam0Oa, IIJI0THHA

3. reservoir /'rez.0.vwa:r/ — pe3epByap

4. to evolve /1'volv/ — pa3BuBath, BBIICIATH

5. hydraulic mortar /har’'drol.ik 'mo:.tar/ — ruapaBIuUeckuii pacTBop (TBEpPACIO-
Ui B BOJE)

6. to percolate /'p3:.kal.ert/ — mpocaunBaThCs, PUIBTPOBATH, IPOHUKATH CKBO3b

7. overflow / av.va'flou/ — BeITeKaHUE yepes Kpaii, pa3inuB
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8. spillway /'spil.weir/ — BogocuB

9. turbine /'t3:.bain/ — TypOuna

10. to utilize /'ju:.tol.a1z/ — ucrionb30BaTh, yTUIM3ZUPOBATH

11. durability / dzva.ra'bil.a.ti/ — npounoCTh, CTOWKOCTD, IIUTEILHOCTD

Task 2. Read and translate the text.
From the History of Dam Construction

Dams have a history just as long as such branches of civil engineering as bridge build-
ing, road construction and the laying down of canals. Not only do dams represent some of
the most impressive achievements of engineers over the centuries but their vital role in
supplying water to towns and cities, irrigating dry lands, providing a source of power and
controlling floods is more than sufficient to rank dam building among the most essential
aspects of man’s attempts to harness, control and improve his environment.

In antiquity dams were built as an essential part of the need to practice irrigation
on which the production of food was based. It was not until the Romans came on
the scene that the size of dams was increased and new uses were found, such as the
application of dams to problems of flood control and protection. The most important
contribution, however, was the reservoir dam which, to a large extent, was a result
of the Roman’s concern with the water supply to cities and towns. That they were
able to build so many big dams, many of which have lasted for a very long time and
survived, despite eighteen centuries of use and neglect, was also a result of their
evolving better methods of construction based on better materials, especially
hydraulic mortar and concrete. Moreover, proper attention was paid to hydraulic
problems to ensure that the water could not percolate through the dams and that
when it overflowed them, spillways were provided.

The Industrial Revolution contributed to the further development of water resources
not only for water supply purposes but also for water wheels, and, later, in the 19th cen-
tury, for their logical successor-water turbines. In their mode of operation, particularly that
of reaction turbines, it was a fundamentally new idea whose progress was closely linked
with an improved understanding of hydrodynamics. The development of electric genera-
tors refers to the major scientific discoveries in the early part of the century, and one
feature of electric power was of supreme significance, namely, that it is the only form
of energy in a ready-to-use state which can be transmitted over long distances.

One of the greatest advantages of a water-power station is that it utilizes an energy
carrier which renews itself constantly and does not exhaust energy resources.
This makes its maintenance costs relatively low.

With the discovery of a generator three separate seemingly diverse branches of en-
gineering, those concerning dams, water turbines and electric generators, came
together to found a new branch of power generation utilizing hydropower resources.
All the three elements have undergone changes in the height, volume and efficiency.

This progress places still greater responsibility on designers and engineers for ensuring
durability and safety of the structures. The application of new devices-structural models and
electronic computers-for stress analysis, research and calculations are of great help.
The electronic computers handle the lengthy and time-consuming computations quickly and
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accurately. Model analysis, a technique for simulating the complex behaviour of a structure,
a dam, for instance, promotes a reliable forecast in designing new schemes and in the trans-
formation and modernization of the old ones to increase their efficiencies [9].

Task 3. Match the following words with their translations.

1. 6nu3aexamuii a. water power engineer
2. BOJIOHEIIPOHHUIIAEMOCTh b. demand for

3. TUAPOIHEPTETUK c. to impound

4. cripoc Ha d. failure

5. nuto3 e. associated

6. BOIOCIIUB f. executed

7. 3ampyXuBaTh g. stability

8. ypoBeHb h. go down in history
9. yCTOHYHMBOCTH I. steadily

10. HEYKJIOHHO J. to withstand

11. BOWTH B HCTOPUIO k. to occur

12. BBITIONTHCHHBII |. to call for

13. paspyuicHue m. level

14. cBs3aHHBIN n. to comprise

15. mpouCcXoIUTh 0. water tightness
16. TpeboBaTh p. nearby

17. Bxmouath g. spillway

18. BBIIEPKUBATH r. to harness

19. ucnonas30BaTh s. lock

Task 4. Match the following words with their definitions.

1. dam a. to make sth certain to happen

2. branch b. a job or duty that you must do

3. flood c. to bring a good result

4. application d. very different from each other

5. ensure e. awall built across a river to hold back the water and form a lake
behind it

6. contribution  f. smth that you give or do together with others

7. advantage g. one of the main parts of sth

8. diverse h. a large amount of water that covers an area which should be dry

9. responsibility i. the practical use

Task 5. Fill in gaps with a suitable word below.
since; gorge; above; approaching;
constructed; reinforced concrete; reliable; buildings;
built; constructions; provide; called.
1. It is rather astonishing that the Romans only sparsely applied the arch in
dam 1) ..., a design otherwise so masterfully employed in their 2) ... and bridges.
2. The Mongolians built the first arch dams 3) ... the Romans.
3. The first true arch dam in Europe since the Roman times was 4) ... from 1632
to 1640 near Elcho Spain.
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4. The La Gage dam in France and the Tolls Dam in Corsica were both made ex-
ceedingly thin in order to 5) ... a full-scale check on the validity of theoretical analyses
when applied to dams 6) ... the ultimate degree of slenderness.

5. Vaiont Dam in ltaly, the second highest dam in the world, was built across a
narrow 7) ... on limestone foundations so that the crest 858 feet 8) ... the valley bottom
was only 623 feet in length.

6. The oldest dam still in use is the Almanza Dam in Spain, which was 9) ... in the
sixteenth century.

7. The first 10) ... slab and buttress dam was built in the USA by Nils Ambursen
in 1903 and this type of dam is often 11) ... an Ambursen dam.

8. The first dam for which there are 12) ... records was built on the Nile River
sometime before 4000 B.C.

Task 6. Decide if the statements are true or false.

1. There is only one type of dam constructed of concrete.

2. There are five branches of civil engineering.

3. Dam building is one of man’s attempts to harness, control and improve
his environment.

4. The size of dams was decreased and new uses were found, such as the application
of dams to problems of flood control and protection.

5. The Romans used better methods of construction based on better materials,
especially stone and marble.

6. They invented a generator, three separate new branches of engineering: canals,
water turbines, and computers.

7. Thanks to the Romans modern engineers and designers learn model analysis, a
technique for simulating the complex behavior of a structure, a dam.

Task 7. Answer the following questions.

What kinds of branches of civil engineering are there? What are they?

Why were dams built in antiquity?

What was the important contribution in water supplying to cities and towns?
How did the water turbines operate?

What is one of the greatest advantages of a water-power station?

What are the three diverse branches of engineering? What changes did they undergo?
How did the new devices help the engineers and designers?
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Task 8. Speak about types of dams and their constructions.
UNIT 4. DRAINAGE CANALS
Topic 4.1 LAND DRAINAGE

Task 1. Pronounce the following words correctly and learn their meanings.
1. drainage /'drer.nid3/ — apeHax, ocyuieHue, BOAOOTBEICHNE
2. ditch /ditf/ — poB, kaHaBa
3. drain /dremn/ — cTok, ciauB, IpeHaK
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dike /daik/ — nam0Oa, ioTuna
to pump /pamp/ — oTKa4aTh
embanked area /im bankt 'ea.ri.a/ — TeppuTopus, orpaxacHHas 1am00in
marsh /ma:[/ — 6071010, TOMb
water storage basin /'sto:.rid3 'ber.son/ — BogoxpaHuiuiie
. feasibility / fi:.zo'bil.o.ti/ — nenecoodpazHoCTh, OCYIIECTBUMOCTH
10 to take into account — YUHTBIBATh, IPUHAMATE BO BHUMAHHE
11. mitigation measures / mit.1'ger.fon 'me3.0z/ — MepbI IO CMATYCHUIO/YMEHBIIIC-
HUIO MTOCTIEICTBUI
12. ecological security /s1'kjua.ra.ti/ — sxonoruueckas 6€30MacHOCTh
13. discharge rate /'dis.tfa:d3 rert/ — Hopma pa3rpy3ku
14. water-conductive capacity /kon'dak.trv ko'pzes.a.ti/ — Bomo3abopHas ciocoOHOCTH
15. plow layer /plav 'ler.o/ — maxoTHbIl cioii (3emin)
16. drain ochering /'ou.ka- .rm/ — obeciiBeunBanme QpeHa)xa
17. trench /trent[/ — TpaHIes, kKaHaBKa
18. drain pipe /paip/ — npenaxkuast Tpyoa
19. slope angle /sloup "a&n.gol/ — yron HakiIoHa
20. tillage operation /'t1l.1d3/ — MexaHnndeckas 00pabOTKa MOYBEI
21. subsoiling /sob’so1.lim/ — yriay6iaeHue maxoTHOTO CIOs
22. slitting /'sli.tiy/ — mpogonpHas pe3ka
23. landforming /' fo:.mm/— dopmupoBanue penbeda
24. soil liming /'lar.min/ — u3BeCcTKOBaHHUE TOYBBI
25. fertilization / f3:.tr.lar' zer.fon/ — BHecenue ynoOpeHwmii
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Task 2. Read and translate the text.

Land drainage — the removal of excess water via open ditches, subsurface tile
drains, vertical drains, or through the creation of dikes and pumping the water out from
embanked areas — is widely used not only in agriculture but also in the forestry industry,
municipal and industrial construction, the mining industry, the construction of sport
facilities, and the organization of recreation zones.

Land drainage allows humans to bring low-productive areas (marshes, the sea bot-
tom, inundated and waterlogged territories around water storage basins, etc.) into agri-
cultural use and to raise the efficiency of farming. Land drainage has a long history:
the first drainage systems were created in Ancient Egypt, China, and India as early as
in the third millennium BC. Since that time drainage technology has improved consid-
erably, in parallel with the general scientific and technical progress of our civilization.

Simulation methods are widely used for the scientific substantiation of modern
drainage projects. A feasibility analysis of a drainage project should take into account
not only economic but also environmental aspects of the problem. Modern drainage
technologies apply the findings of many sciences, including physics, chemistry, math-
ematics, biology, ecology, soil science, and earth sciences. Environmental protection
should be studied thoroughly during the development of drainage projects. It is nec-
essary to predict negative impacts of the future drainage system on the environment,
including wildlife, and to suggest adequate mitigation measures. These measures
should ensure the highest ecological security of drainage systems.
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Land drainage is performed through the construction of open canals and subsurface
plastic, ceramic, or tile drains. Land drainage projects are based on the results of topo-
graphic, soil, hydrologic, hydrogeologic, and other kinds of survey. The sizes of drain-
age canals and drainage parameters are calculated by special equations describing the
hydraulic and filtration properties of soils.

The main criteria used in these calculations are the desired drainage depth (the pro-
jected depth of the groundwater table), the drainage discharge rate, and the water-con-
ductive capacity of drains. Water budget equations are used to determine optimum
drainage parameters.

Envelope filter materials (sand, copra) are used to protect drains from silting; sim-
ultaneously, these filters increase the water intake capacity of drains and provide the
hydraulic connection of drains with the plow layer in heavy-textured soils with low
natural infiltration capacity. The deposition of iron oxides on drain walls (drain ocher-
ing) is another danger that decreases the efficiency of drainage. A system of preventive
measures is required to minimize drain ochering.

Open canals are constructed with the use of heavy excavators. The construction of
subsurface drainage is performed in trenches or without them, using flexible drain
pipes and drain loaders. A crucial point in the construction of drainage systems is the
driving of canals and drain pipes in strict accordance with the necessary slope angle.
This is achieved with the help of laser-based equipment.

Special tillage operations — subsoiling, slitting, landforming, and land planning —
are used to increase the efficiency of drainage. The removal of shrubs and stones from
the surface, soil liming, and fertilization are also performed during the construction of
drainage systems [10].

Task 3. Match the words from column A with their definitions from column B.

A B

1. ditch a. a pipe or canal that is used to carry away waste matter and water from a
building, or an opening in the road that rain water can flow down;

2. fertilization b. a long wall that prevents water, esp. from the sea, from flooding a place;

3. drain c. any pipe used to facilitate the transfer of water from one place to another;

4. tillage operation | d. a narrow hole that is dug into the ground;

5. dike e. an area of low-lying land that is flooded in wet seasons or at high tide, and
typically remains waterlogged at all times;

6. drain pipe f. a systematically decomposed layer of soil;

7. to pump g. the action of spreading a natural or chemical substance on land or plants,
in order to make the plants grow well,

8. trench h. to force liquid or gas to move somewhere;

9. marsh I. a long, narrow open hole that is dug into the ground, usually at the side of
a road or field, used especially for supplying or removing water or for divid-
ing land,;

10. plow layer J. the operation which changes the soil condition with a tool for the benefit
of man.

Task 4. Decide if the following statements are true or false.

1. Land drainage is widely used in the forestry industry, municipal and industrial
construction, the mining industry, the construction of sport facilities, and the organiza-
tion of recreation zones.
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2. Land drainage cannot raise the efficiency of farming.

3. The first drainage systems were created in Ancient Greece.

4. Modern drainage technologies apply the findings of physics, chemistry, mathe-
matics, biology, ecology, soil science, and earth sciences.

5. Land drainage projects are based on the results of topographic, soil, hydrologic,
hydrogeologic, and other kinds of survey.

6. The main criteria used in these calculations are the desired drainage depth and
the water-conductive capacity of drains.

7. Today the deposition of iron oxides on drain walls (drain ochering) is not a dan-
ger anymore.

Task 5. Fill in the gaps using the words from task 3 (column A). Change the form
If necessary.

1. ... ... 1susually white and is thinner than pipe used for water supply applications
since it is not exposed to a pressurized liquid.

2. In order to prevent another disaster like this one, the ... was built to hold in the
waters of Lake Okeechobee.

3. Our latest machine can ... a hundred gallons a minute.

4. The potential for soil erosion by water is affected by ..

5. A shallow ... must be dug for the pipe that will channel the laundry water to the
plants.

6. She accidentally dropped her ring down a ... in the road.

7. The people sinking in the ... can't save each other.

8. The border here is marked by a stream, more like a roadside ... .

9.A..... is created by repeated use of moldboard or disk plows at the same depth.

10. Proper ... of land is of great importance for good quality food.

Task 6. Complete the following ideas according to the text (see task 2). Expand
them if necessary.

1. Land drainage is ... .

2. Land drainage allows ... .

3. Land drainage has a long history: ... .

4. Modern drainage technologies apply ... .

5. Land drainage is performed through ... .

6. The main criteria used in the calculations of the drainage canal sizes and drainage
parameters are ... .

7. Envelope filter materials (sand, copra) are used to ... .

8. The construction of subsurface drainage is performed in ... .

Task 7. Work in small groups. Prepare a five-minute presentation about
the construction of:

1. open canals;

2. subsurface plastic drains;

3. subsurface ceramic drains;

4. subsurface tile drains.
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Topic 4.2 INTERESTING FACTS ABOUT CANALS

Task 1. Read the text below. What fact(s) about drainage canals is/are the most
Interesting from your viewpoint? Why?

1. The best examples of canals for draining land are found in Holland, where much
of the country is below sea-level. Dams are used to prevent flooding and since 1932
over 300,000 acres of land have been drained. In winter the Dutch people use the frozen
canals for ice-skating.

2. In a hot dry country such as Egypt water is scarce, and to prevent the land from be-
coming dry long canals are built from dams. These canals must be continually kept open,
for the Egyptian farms and cotton fields cannot exist without these life lines of water.

3. Many inland waterways are used for the transport of heavy goods by barges.
This method of carrying materials is not so widely used now, for although it is cheaper,
it has the disadvantage of being much slower. Speed is regulated by the number of
bridges and locks which the barges encounter.

4. Two notable canals for ships in Europe are the Corinth Canal and the Kiel Canal.
The former was built in 1893 across the solid rocks of the isthmus of Corinth. Bridges
from the tops of the steep sides of the canal connect north and south Greece. The Kiel
Canal, which also has no locks, was built two years later and it gives the countries of
the Baltic Sea quicker access to the west.

5. Venice, at the Adriatic Sea, is one of the most beautiful cities in Europe, for it
has many canals instead of streets. Long narrow boats with curved ends, called "gon-
dolas", carry passengers and goods from one part of the city to another. The gondolas
are supplied with lanterns, which at night make the canals very colourful and romantic.
A peculiar custom of former days was that the Ruler of Venice used to throw a ring
into the water each year to show that the city was wed to the sea.

6. One of the greatest arteries of world trade is the Suez Canal separating the two
continents of Asia and Africa. As trade with India increased, the overland route across
Suez became regular but very expensive. In 1859, the French engineer, Ferdinand de
Lesseps, started to cut a passage through this flat desert country. Ten years later, the
first sea-going ships passed through the canal, which is a hundred miles long and has
no locks, thus completing a direct water route the North Atlantic to the Indian Ocean.

The journey along the canal takes about fifteen hours and shortens the distance from
Britain to the East by about 4,000 miles. The canal belongs to Egypt and is a vital
waterway serving the merchants fleets of many nations.

7. The Great Lakes which lie between Canada and the United States have become
part of the world's ocean highways for it is now possible for big ship to sail up the Saint
Lawrence Canal to the ports of Toronto, Cleveland and Chicago. A 218 mile canal
joins the Atlantic with these Great Lakes which contain half of all the fresh water in
the world. There are seven locks, five on the Canadian side and two on the United
States side. Bridges needed to be raised fifty feet to allow big ship traffic to pass and,
indeed, from Montreal, these ocean-going vessels are raised 246 feet above the sea-
level to Lake Ontario. The Saint Lawrence Canal takes the ships 2,200 miles inland,
half-way across the North American continent and deep into the heart of Canada [11].
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Task 2. Find any other interesting facts about natural channels, man-made or
drainage canals.

UNIT 5. BUILDING MATERIALS FOR AMELIORATION AND
WATER SUPPLY CONSTRUCTION

Topic 5.1 CONCRETE

Task 1. Pronounce the following words correctly and learn their meanings.
1. concrete ['konkri:t] — OeTon
2. property ['propati] — cBoiicTBO
3. monolithic unit [ mona'h01K 'ju:nit] - MoHOIMTHBII 070K
4. aggregate ['eegrigot] — 3amonHUTEb
5. limestone ['laimstoun] — u3BecTHsK
6. clay [kler] — rmuna
7. powder ['pauds] — moporrok
8. raw materials [ro: mo'tiorialz] — ceipbé
9. obtain [sb'tein] — monyuars, 70OBIBATH
10. blast furnace [bla:st 'f3:n1s] — qomeHHas neyb, JOMHa
11. thoroughly ['0arali] — TarensHO
12. artificial [ a:tr'fif(e)l] — nckyccTBeHHBIN
13. curing ['Kjua(r)ip] — 3aTBepaeBanme
14. grading ['greidin] — copTupoBka
15. fire-resistant ['farori'zist(o)nt] — orueynopHsrii
16. reinforced concrete [ ri:in'fo:st konkri:t] — xene3o00eTon
17. steel [sti:]] — cTanb
18. dam [dem] — namba, mIOTHHA, HACKIITH
19. dock-wall [dok wo:1] — npuyansHas creHKa
20. girder ['g3:do] — Ganka, mepekiaanHa
21. beam [bi:m] — 6anka, 6peBHO
22. alkali-slag concrete [ &lkalar sleeg  konkri:t] — menouHoM-1111aKO0CTOH
23. slag [sleeg] —mmak
24. sandy loam ['sendr lovm] — necyanbIif cyrMHOK
25. conventional [kan'ven(t)[(a)n(a)l] — oObIuHBIA, TPATUITUOHHBIH
26. pavement ['pervmant] — tpotyap
27. acid-proof ['esidpru:f] — kucmoTocToWKwMiA

Task 2. Read the text and find the key sentences in all the passages of the text.
CONCRETE

It is difficult to imagine modern structure without concrete. Concrete is the very
building material which led to great structural innovations. The most important quality
of concrete is its property to be formed into large and strong monolithic units. The basic
materials for making concrete are cement, aggregate and water. Cement is the most
essential material and the most important one for making concrete of high quality.
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Cement is made of limestone and clay. It is burnt (calcined) at high temperature
and ground up into powder. Depending on the kind and composition of the raw mate-
rials different types of cement are obtained. Portland cement, blast furnace cement
are suitable for putting up marine structures.

Concrete is made by mixing cement, water, sand and gravel in the right amount. As
soon as it is thoroughly mixed it is poured into forms that hold it in place until it hard-
ens. The crystals forming in the process of making concrete stick together in a very
hard artificial stone. Cement starts hardening one hour after the water has been added
and the process of hardening lasts for about twenty-eight days. This process is called
concrete curing.

The characteristics of concrete depend upon the quality of the materials used, grad-
ing of the aggregates, proportioning and amount of water. The most important require-
ments for concrete are: it should be hard, strong, durable, fire-resistant and economical.
Concrete can be divided into two classes: mass or plain concrete and reinforced con-
crete (ferro-concrete) where it is necessary to introduce steel. Plain or mass concrete
can be used for almost all building purposes. Ferro-concrete is used in building bridges
and arches, dams and dock-walls, for structures under water, for foundations, columns,
girders, beams. The use of concrete and ferro-concrete is almost universal.

Builders now produce two types of new building materials: alkali-slag concrete and
silica concrete. In alkali-slag concrete cement is replaced by a mixture of granulated
blast-furnace slags and sodium and potassium compounds. The fillers can be sand
or sandy loam containing various amounts of clay, which usually cannot be used with
conventional cement. The new material has been tested successfully and is now being
used for irrigation systems, roads, pavements and other structures. Silica concrete
is light, fire-resistant and acid-proof. It contains no cement whatever. Silica concrete
Is widely used in aviation and in under water constructions [12].

Task 3. Complete the following sentences.

1. It is difficult to imagine modern structure without

2. The most important quality of concrete is its property to be formed into large
and strong

3. Depending on the klnd and composition of the raw materials different types
of cement are

4. The most important reqmrements for concrete are: it should be hard, strong,
durable, economical and

5. Concrete can be divided into two classes: mass concrete and

6 Ferro-concrete is used in bqumg bridges and arches,

. In alkali-slag concrete cement is replaced by a mixture of granulated
8 Silica concrete is light, fire-resistant and

Possible answers: acid-proof; obtained; fire-resistant; concrete; dams and dock-
walls; reinforced concrete; blast-furnace slags; monolithic units
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Task 4. Find the synonym to the first word in each row.
aggregate — booster — filler — magnifier

grading — assessment — level —sorting

conventional — ordinary — unusual — strange
thoroughly — quickly — elaborately — clearly

slag — scoria — chalk — stone

girder — sword — cord — beam

fire-resistant — fire-melting — impenetrable — liquid

NooabkwbdE

Task 5. Find the suitable meaning to each of the words.

1. concrete — a) the process of becoming hard or solid by cooling or drying or crys-
tallization

2. limestone — b) the main horizontal support of a structure which supports smaller
beams

3. clay — c¢) to come into possession of something

4. grading — d) a building material made from a mixture of broken stone or gravel,
sand, cement, and water

5. obtain — e) a stiff, sticky fine-grained earth that can be moulded

6. girder —f) a rock that is formed chiefly by accumulation of organic remains

7. curing — g) to classify or sort

Task 6. Give the comparative and superlative degrees of the following.
big, long, late, heavy, strong, dry, short, interesting, beautiful, pleasant, important,
little, large, good, bad, well

Task 7. Answer the following questions.
1. Is it possible to put up modern structures using concrete?
2. Do you know what the most important quality of concrete is?
3. The basic materials for making concrete are cement, aggregate and water, aren't they?
4. What is the most essential material for making concrete?
5. Can we make cement if we take limestone and clay?
6. How is cement made?
7. What are Portland and blast furnace cement suitable for?
8. When does cement start hardening?
9. How long does the process of hardening last?
10. Can you tell us what process is called concrete hardening?
11. Are you able to say what the characteristics of concrete depend on?
12. Should concrete be hard, strong, durable, fire-resistant and economical?
13. What two classes can concrete be divided into?
14. 1s the use of concrete and ferro-concrete most universal?
15. Do builders now produce two or three types of new building materials?
16. Where is silica concrete widely used?
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Task 8. Make a plan of the text “Concrete” and report to your groupmates.
Topic 5.2 REINFORCED CONCRETE

Task 1. Pronounce the following words correctly and learn their meaning.
1. reinforced concrete [ ri:in'fo:st konkri:t] — sxene3o00eToH
2. bar [ba:] — npyThs
3. mesh [mef] — cetka

4. embedded [1m'bedid] — BcTpoeHHBII

5. tamp [temp] — yrpamOoBaTh

6. gain [gein] — moxy4arh, MpHOOpPETATH

7. evident [ 'evidont] — oueBuaHBIH

8. rigid [ 'rid31d] — TBEpABI, KeCTKHIA

9. compression [kam'prefn] — cxkatue

10. expose [1k'spovz] — BBISIBUTH, pACKPBITH

11. shrinkage ['[rigkids] — cxxarue, ymeHbIeHHE

12. restraining [ris'treinin] — moBTOpHOE OKpAIIUBaHUE

13. tensile [ 'tensail] — pacTsKMMBIH, 37IaCTHYHBIH

14. homogeneity [havmods1 ni:itr] — omHOpPOAHOCTH

Task 2. Read the text and identify the main properties of reinforced concrete.
REINFORCED CONCRETE

Reinforced concrete is a combination of two of the strongest structural materials, con-
crete and steel. This term is applied to a construction in which steel bars or heavy steel mesh
are properly embedded in concrete. The steel is put in position and concrete is poured around
and over it, then tamped in place so that the steel is completely embedded. When the con-
crete hardens and sets, the resulting material gains great strength. This new structural con-
crete came into practical application at the turn of the 19th century. The first results of the
tests of the reinforced concrete beams were published in 1887. Since that time the develop-
ment of reinforced concrete work has made great progress. And the reasons of this progress
are quite evident. Concrete has poor elastic and tensional properties, but it is rigid, strong in
compression, durable under and above ground and in the presence or absence of air and
water, it increases its strength with age, it is fireproof.

Steel has great tensional, compressive and elastic properties, but it is not durable
being exposed to moisture, it loses its strength with age, or being subjected to high
temperature. So, what is the effect of the addition of steel reinforcement to concrete?

Steel does not undergo shrinkage or drying but concrete does and therefore the steel acts
as a restraining medium in a reinforced concrete member. Shrinkage causes tensile stresses
In the concrete which are balanced by compressive stresses in the steel. For getting the best
from reinforced concrete the following consideration should be kept in mind:

1. For general use the most suitable proportions of cement and aggregate are: 1 part
cement, 2 parts sand and 4 parts of gravel.

2. Only fresh water free from organic matter should be used for reinforced work.
Sea water is not allowed.
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3. Homogeneity of the concrete is a very important requirement. Steel constructions
with reinforced concrete have become the most important building materials invented
in centuries and they have given modern architecture its peculiar features [12].

Task 3. What is the English for:

1. mpUMEHSTh TEPMUH; 2. 3AJIUBATh O0ETOH; 3. HAOUPATh MPOYHOCTH; 4. OBITH OMyO-
JMKOBAaHHBIM; 5. yBEIMYUBaTh, YMEHbBIIATh MPOYHOCTD; 6. MOJBEPraThCs ycajke; 7.
BBI3BIBATH PACTITUBAIOININE YCUIIUS; 8. HCTIOIB30BATh JKEJIE300€TOH

Task 4. Complete the sentences using the English equivalents for the Russian
words in brackets.

1. The resulting material gains great strength when (on 3aTBepaeBaeT).

2. At the turn of the 19th century new structural concrete (cTan IpUMEHSTHCS).

3. Steel has great tensional, compressive and elastic properties but (co BpemeHeM
OHa TepsET MPOUYHOCTH).

4. Steel does not undergo shrinkage and therefore it acts (kak caepkuBarorias
cpena).

5. Shrinkage causes tensile stresses in concrete which are balanced (cxxumaromumu
YCUJIUSIMU B CTaJIH).

Task 5. Find the synonym to the first word in each row.
. aggregate — booster — filler — magnifier

grading — assessment — level —sorting

conventional — ordinary — unusual — strange

thoroughly — quickly — elaborately — clearly

slag — scoria — chalk — stone

girder — sword — cord — beam

fire-resistant — fire-melting — impenetrable — liquid

NoabkwdR

Task 6. Make up sentences using the following words.
to combine — combination

strong — strength — to strengthen

hard — to harden — hardness

tension — tensional

compression — compressive

durable — durability

to apply — application

to shrink — shrinkage

NG k~WNE

Task 7. Answer the following questions.
1. Is reinforced concrete a combination of two of the strongest structural materials?
2. What is the process of making reinforced concrete?
3. When did this new structural concrete come into practical application?
4. Since when has the development of reinforced concrete work made good progress?
5. Can you name the properties of concrete?
6. Will you say a few words about the properties of steel?
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7. Does concrete increase its strength with age?

8. What about steel?

9. Is it true that steel does not undergo shrinkage or drying but concrete does?
10. Shrinkage causes tensile stresses in the concrete, doesn't it?

Task 8. a) Write a summary of the text in English.
b) Write a review of the recent developments in your field or research.

Topic 5.3 PROPERTIES OF BUILDING MATERIALS

Task 1. Pronounce the following words correctly and learn their meanings.
durable ['djuarabl] - HagéxHBIA, TPOIHBIH

fasten ['fa:s(o)n] - 3aTBepaEeBaTH

wood [wud] - apeBecuna

decay [d1'ker] - pacmamaTbcs

porosity [pa:'rosati] - mopucTocTh

insulation [ nsja'lerf(a)Nn] - u30aAIMOHHBIN MaTepHa

refer [ri'f3:] - orHOCUTBCS

crushed [Kkraft] - mpoGnénsbrit

. labour ['letba] - Tpyn

10 lime [laim] - u3Becth

11. auxiliary [o:g'zili(o)r1] - BcIOMOTaTENHHBIH

12. bearing structure [ 'be(o)rm 'strak{fs] - Hecymast KOHCTPYKITHSI

CoNoU~WNE

Task 2. Read the text and identify the main properties of reinforced concrete.
PROPERTIES OF BUILDING MATERIALS

Materials that are used for structural purposes should meet several requirements. In
most cases it is important that they should be hard, durable, fire-resistant and easily
fastened together.

The most commonly used materials are steel, concrete, stone, wood and brick. They
differ in hardness, durability and fire-resistance.

Wood is the most ancient structural material. It is light, cheap and easy to work.
But wood has certain disadvantages: it burns and decays.

Stone belongs to one of the oldest building materials used by man. It is character-
istic of many properties. They are mechanical strength, compactness, porosity, sound
and heat insulation and fire-resistance.

Bricks were known many thousands of years ago. They are the examples of artifi-
cial building materials.

Concrete is referred to as one of the most important building materials. Concrete is
a mixture of cement, sand, crushed stone and water.

Steel has come into general use with the development of industry. Its manufacture
requires special equipment and skilled labour.
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Plastics combine all the fine characteristics of a building material with good insu-
lating properties. It is no wonder that the architects and engineers have turned to them
to add beauty to modern homes and offices.

All building materials are divided into three main groups: 1) Main building mate-
rials such as rocks and artificial stones, timber and metals. 2) Binding materials such
as lime, gypsum and cement. 3) Secondary or auxiliary materials which are used for
the interior parts of the buildings.

We use many building materials for bearing structures. Binding materials are used
for making artificial stone and for joining different planes. For the interior finish of the
building we use secondary materials [12].

Task 3. Insert the missed parts of the sentences.

1. In most cases it is important that they should be hard, durable, fire-resistant and
easily together.

2. Plastics combine all the fine characteristics of a building material with good

properties.
3. Main building materials such as rocks and , timber and metals
4. Binding materials such as , gypsum and cement.
5. Secondary or materials which are used for the interior parts of the
buildings.
6. Wood is the most ancient material.

7. Such building materials as steel, concrete, stone, wood and brick differ in hard-
ness, and fire-resistance.

Possible answers: structural; lime; auxiliary; insulating; fastened; durability; artifi-
cial stones

Task 4. Find the suitable meaning to each of the words.

fasten — a) a material that slows or prevents the flow of heat

labour — b) one that bears the weight of the floor or roof structure above it
decay — c) productive work, physical toil done for wages

auxiliary —d) strong and lasts a long time without breaking or becoming weaker
insulation — e) to make something stay firmly in place.

bearing structure — f) to undergo destructive dissolution

durable — g) providing supplementary or additional help and support

NoabkwbdE

Task 5. Role play the dialogs in pairs.

Dialogue |

A.. Plastics have appeared comparatively recently, haven't they?

B.: It goes without saying that they have.

A.: Why is it that they've found a wide application in building?

B.: Not only in building. They've found a wide application in many industrial fields.

A.: How interesting! I'm sure its because of their inherent valuable and diverse
properties. Don't you think so?

B.: You are quite right! Plastics possess valuable and diverse properties.
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Dialogue 2

A.: How are plastics divided in respect to their properties?

B.: They are divided into rigid, semi-rigid, soft and plastic.

A.. And in respect to the number of constituents?

B.: You see, in respect to the number of constituents they may be classified
as simple and complex.

Task 6. Answer the following questions.
1. What are the properties of the building materials?
2. What are the most commonly used building materials?
3. Do building materials differ from each other?
4. What can you say about the most ancient building materials?
5. What can you say about bricks?
6. Is concrete an artificial or natural building material?
7. Into what groups do we divide building materials?
8. Can you give an example of a binding material?
9. What artificial building materials do you know?
10. What natural building materials do you know?

Task 7. a) Prepare a report “Properties of building materials”. Highlight at list 5
kinds of building materials, their advantages and disadvantages.

Topic 5.4 FROM THE HISTORY OF CONCRETE

Task 1. Pronounce the following words correctly and learn their meanings.
1. inert [1'N3:t] — HEaKTUBHBINA, HHEPTHBIN

2. resist [r1'ziSti| — CONPOTHBIIATHLCS, IPOTUBOCTOSITH

3. tensile [ 'tensail] - pacTsoxkuMBbIin

4. lack [lzk] - orcyTcTBUHE

5. reinforce [ ri:in'fo:s] — apmupoBath

6. slab [slab] - muuTa, manens

7. tensile ['ten(t)sail] - pacTspxuMBIIA; SMACTHYHBIN

8. aqueduct ['ekwidakt] — BogonpoBos, TpyOa

9. iron ['aran] - xene3o

10. rod [rod] - Opyc, petika

Task 2. Read the text and identify the main properties of reinforced concrete.
FROM THE HISTORY OF CONCRETE

Concrete is an artificial stone. It is made by mixing a paste of cement and water
with sand and crushed stone, gravel, or other inert material. After this plastic mixture
Is placed in forms, a chemical action takes place and the mass hardens. Concrete, alt-
hough strong in compression, is relatively weak in resisting tensile and shearing stress
which develop in structural members. To overcome this lack of resistance, steel bars
are placed in the concrete at the proper positions, and the result is reinforced concrete.
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In beams and slabs the principal function of the concrete is to resist compressive
stresses, whereas the steel bars resist tensile stresses.

Mass or plain concrete dates from very early days. It was employed by the Egyp-
tians, Romans and Greeks in the construction of aqueducts and bridges, in the con-
struction of roads and town walls. Romans used it even in under-water structures some
of which have survived till our time. A large part of the Great Chinese Wall (the 3rd
century before our era) was also built of concrete.

The concrete remains of the foundations of buildings built several thousand years
ago have been found in Mexico. As cement was not known in those times, concrete
was made of clay and later of gypsum and lime Nowadays concrete is made in up-to-
date machinery with very careful regulation of the proportion of the mix.

The idea of strengthening concrete by a network of small iron rods was developed
in the 19th century, and ferro-concrete was introduced into engineering practice [12].

Task 3. Complete the sentences:
1. It is made by mixing a paste of cement and water with sand and crushed stone,
gravel, or other
2. The concrete remains of the
3. To overcome this lack of resistance, steel bars are placed in the concrete at the
proper positions, and the result is
4. The idea of strengthening concrete by a network of small iron rods was devel-
oped
5. It was employed by the Egyptians, Romans and Greeks in the construction of

6. After this plastic mixture is placed in forms, a chemical action takes place and
the mass

7. A large part of the Great Chinese Wall (the 3rd century before our era) was also
built of

Possible answers: reinforced concrete; inert material; hardens; aqueducts and
bridges; foundations of buildings; in the 19th century; concrete

Task 4. Find the suitable meaning to each of the words.

8. aqueduct — a) capable of being drawn out or stretched

1. rod — b) a large, thick, flat piece of stone or concrete, typically square or rectan-
gular in shape

2. reinforce — ¢) a strong, hard magnetic silvery-grey metal

3. tensile — d) without the action or effect of something

4. slab — e) strengthen or support (an object or substance), especially with addi-
tional material

5. iron — ) a thin straight bar, especially of wood or metal

6. resist— g) an artificial canal for conveying water

Task 5. Role play the dialogs in pairs.
Dialogue 1
A.: There's something | want to ask you. May 1?
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: Sure, you may! Why not? Go ahead!

: What is the most important component of concrete?

: Do you mean to say that you don't know?

: Honestly, | don't! Tell me, please!

: OK, listen. The most important component of concrete is cement.

lalogue 2

: May concrete be considered an artificial conglomerate stone?

: Certainly, it may! Why not? A.: You know how it's made, don't you?
: Sure, | do. It's made by uniting cement and water into a paste.

.- What about sand? Isn't sand used?

. Of course, sand is used! How can you make concrete without sand?

WP>OW>Y wWrHwWrw

Dialogue 3

A.: Concrete has great compressive strength, doesn't it?

B.: Quite true, it has enormous compressive strength!

A.: Does it have great ability to withstand tension?

B.: Tension, you say? It has very little ability to withstand tension.

Task 6. Answer the following questions.

1. What are the properties of concrete?

2. Concrete, although strong in compression, is relatively weak in resisting tensile,
1sn’t it?

3. How reinforced concrete is made?

4. What is the main function of concrete in beams and slabs?

5. What is the most ancient type of concrete?

6. Romans used concrete even in under-water structures some of which have sur-
vived till our time, didn’t they?

7. What material remains of the buildings foundations built several thousand years
ago in Mexico?

8. The idea of strengthening concrete by a network of small iron rods was developed
in the 20th century, wasn’t it?

Task 7. Make a plan “From the history of concrete” and report to your group-
mates.

Topic 5.5 METALS AND CONCRETE

Task 1. Pronounce the following words correctly and learn their meanings.
ferrous metals [’ feras metlz] - uépnpie MeTambl

nonferrous metals [non'feras metlz] - uBeTHBIC MeTaLIBI

alloy ['&lo1] - crutaB

lustre ['lasto] - Gireck

forge [fo:d3] - xoBaTh

pull [pul] - BeITATHBATH, pacTArUBaTh

conductor [kan'dakta] - mpoBoaHuK

NooabkwdE
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8. cast iron [ka:st 'aron] - uyryn

9. compress [ 'kompres] - cxxumathb

10. load [loud] - rpy3

11. impose [1m'pauz] - obnaraTh

12. partition [pa:'tifn] - meperopoaka

13. reinforcement [ri:in'fo:smont] - ykperienue

14. corrosion-resistant [ka'rouz(a)nrr’ zistont] - aHTHKOPPO3UOHHBI#
15. stainless [ 'steinlis] - HepxaBeromuii

16. cutlery [ 'katlari] - croioBeie mprOOpPHI

17. valve [valv] - kinamaH, BEHTHIIb

18. ball-bearing [bo:1 'be(o)rm] - 1rapuKoOBBIHA MOAMIUITHUK
19. conductivity [kondak tiviti] - mpoBomuMoCTh

Task 2. Read the text and identify the main properties of reinforced concrete.
METALS AND CONCRETE

All metals are divided into ferrous metals and non-ferrous metals. Ferrous metals
include iron, steel and its alloys. Non-ferrous metals are metals and alloys the main
component of which is not iron but some other element. Metals, in general, and espe-
cially ferrous metals are of good importance in variations.

Metals possess the following properties:

1) All metals have specific metallic lustre. 2) They can be forged. 3) Metals can be
pulled. 4) All metals, except mercury, are hard substances. 5) They can be melted. 6)
In general, metals are good conductors of electricity.

These characteristics are possessed by all metals but the metals themselves differ
from one another. Steel and cast iron are referred to the group of ferrous metals. Cast
iron is the cheapest of the ferrous metals. It is chiefly used in building for compressed
members of construction, as the supporting members.

When an engineer designs a steelwork he must carefully consider that the steel
frame and every part of it should safely carry all the loads imposed upon it. The steel
framework must be carefully hidden in walls, floors and partitions. It is steel and metal
that is employed as reinforcement in modern ferroconcrete structures. In the curriculum
of the Institute there is a special course on metal structures.

Steel. There are different kinds of steel. Alloyed steel (or special steel) is corrosion-
resistant steel. This kind of steel is widely used in building. Stainless steel is also cor-
rosion-resistant steel. It is used for cutlery, furnace parts, chemical plant equipment,
valves and ball-bearings.

Non-Ferrous Metals. Non-ferrous metals have the following characteristics: high
electric and heat conductivity, high corrosion resistance, non-magnetic qualities, light
weight.

Aluminium. This is the oldest and best known light metal. It is used in aircraft,
automobile, chemical and some other industries.

Copper. Copper is the best conductor of electricity. There are different alloys with
copper. An alloy of copper and tin is called bronze. This metal is often used for making
various ornaments [12].
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Task 3. Find the suitable meaning to each of the words.

1. load — a) the ability of a material to withstand contact with ambient natural factors

2. forge — b) to reduce in size, quantity, or volume as if by squeezing

3. conductor — ¢) hard, brittle, nonmalleable (i.e. it cannot be bent, stretched or
hammered into shape) and more fusible than steel

4. compress — d) make or shape (a metal object) by heating it in a fire or furnace
and hammering it

5. corrosion-resistant — e) a metal made by combining two or more metallic elements

6. alloy — 1) fill (a vehicle, ship, container) with a large amount of something

7. cast iron — g) a substance or material that allows electricity to flow through it

Task 4. Complete the sentences using the English equivalents for the Russian
words in brackets.

1. All metals are divided into (uepHbIC U [IBETHBIC).

2. Ferrous metals include (>kene30, cTanb v UX CIUIaBHI).

3. Copper, aluminium and some other metals are referred to as (LiBeTHbIE METAILIIBI).

4. Metals in general, and especially ferrous metals are of (6ombiioe 3HaUeHNE B
CTPOUTEILCTBE).

5. All metals have specific metallic (61eck).

6. All metals, except mercury, are (TBep/ible BEIECTBA).

7. All metals are good conductors of (3ekTpudecTBa).

8. (Cranp u uyryn) are referred to the group of ferrous metals.

9. (Uyryn) is the cheapest of the ferrous metals.

Task 5. Translate into English orally.
1. Menp 1 aJIFOMUHHI OTHOCSITCSI K LIBETHBIM METAJIJIAM.
2. Bce Metaiibl, KpoMe pTYTH, TBEP/IbIE BEIIECTBA.
3. Ctanp MIMPOKO UCTOJIb3YETCS B CTPOUTEIBCTBE.
4. Ctanp UCMONB3YETCS KaK apMaTypa B KeJIe300€TOHHBIX KOHCTPYKIUSAX.

Task 6. Answer the following questions.

What do ferrous metals include?

Is iron the main component of non-ferrous metals?
What properties do metals possess?

Do the metals themselves differ from one another?

Is cast iron the cheapest of the ferrous metals?

What must an engineer carefully consider when he designs a steelwork?
Where must the steel framework be carefully hidden?
Is alloyed steel corrosion-resistant steel?

9. What is it used for?

10. Is aluminium the oldest and best known light metal?
11. What is the best conductor of electricity?

12. An alloy of copper and tin is called bronze, isn't it?

ONoGA~WNE

Task 7. Speak about metals and concrete with your groupmates in the form
of a dialogue.
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UNIT 6. ENVIRONMENTAL PROBLEMS
Topic 6.1 ACID RAIN

Task 1. Pronounce the following words correctly and learn their meaning.
1. damage ['demids] - ymiep0, ypox
2. hazard ['hazod] - puck, omacHoCTh
3. precipitation [prisipr terfn] - BeImageHus ocaaka
4. dissolve [di'zplv] - pacTBOpsITE
5. emissions [1'mifn] - u3nydenue, BBIOPOC
6. fossil fuels [fosl 'fju:alz] - nckomaembie BB TOILIHBA
7. fumes [fju:mz] - BeIXJTONTHBIE Ta3BI
8. decay [d1'ker] - pacnagatbes, pa3iorarbes
9. dissolve [d1'zplv] - pacTBOpSITH
10. droplets [ 'droplitz] - kamu, 6peI3TH
11. fraction [fraeek n] - kpynwuia, yacTuna
12. devastating [ devastertin] - pa3pyuIuTeIbHbIH
13. vulnerable ['valn(o)rab(a)l] - ys:3BuMbIit
14. loch [lok] - o3epo
15. extinction [1ks tigk n] - BeIMupanue
16. mortality [mo: teeliti] - cMmepTHOCTD
17. collapse [ko'laeps] - pa3pyuienne, KpyuieHHe
18. electric utilities [1'lektrik ju:'tilitiz] - anekTpocHaOx)eHME

Task 2. Read the text.
ACID RAIN

Damage caused by acid rain has been well-documented leading to it being labelled
as an environmental hazard. Acid rain can be defined as precipitation that is abnormally
acidic due to it containing dissolved pollutants, which make it capable of causing great
environmental harm. Typical rain will have a pH of around 5.5 whereas the pH of acid
rain is much lower at around 4.0 due to it containing dissolved sulphur dioxide or ni-
trogen oxides, which are acidic pollutants.

How Does Acid Rain Affect the Atmosphere?

The majority of the emissions of sulphur dioxide and nitrogen oxides come from
human activities such as burning of fossil fuels or vehicle exhaust fumes. However, a
small fraction of emissions exist from natural processes such as decaying vegetation
and volcanic activity.

These emissions of sulphur dioxide and nitrogen oxide diffuse into the atmosphere
and dissolve in water droplets in clouds forming sulphuric acid and nitric acid respect-
fully. Clouds containing these acidic droplets can then be transported by winds before
precipitation occurs, creating acid rain through a process known as wet deposition. Al-
ternatively, some of the pollutant particles may not become dissolved in cloud water to
form acid rain so instead return to Earth’s surface through dry deposition.

How Does Acid Rain Affect the Water Cycle?

After being released from clouds as precipitation, acid rain reaches the Earth’s sur-
face and a large fraction of it is transported to rivers and lakes through surface runoff
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or by groundwater flow. Here, it mixes with the existing water and increases the acidity
of the water body with this drop in pH being particularly dramatic when large volumes
of rainfall enter a relatively small water body.

In addition to rainfall, acid rain can also be deposited from the atmosphere as acid
snow when temperatures are cold enough. This form of acid deposition can be particularly
devastating to the natural environment as it will accumulate on the ground before suddenly
melting to release a large volume of acidic water into the surrounding landscape.

How Does Acid Rain Affect Plant Growth and Ecosystems?

Living organisms suffer directly from acid rain falling in their habitat with species
living in confined aquatic environments being particularly vulnerable as they cannot
migrate to less acidic waters. Whilst some species have a high tolerance to acidic con-
ditions, others cannot survive even very small changes in pH. For example, the in-
creased acidity in several lochs in Galloway, Scotland in the 1900s led to the local
extinction of several of the local fish populations.

The waxy outer layer of plant leaves can also become damaged by acid rain and the
inability to photosynthesise efficiently makes the plant weak with an increased chance of
mortality. The initial loss of key species in an ecosystem due to their high sensitivity to acid
rain can result in the subsequent loss of further species who were dependent on the key
species for their own survival, and this may result in the collapse of entire ecosystems.

How Does Acid Rain Affect Human Health?

Acid rain and the pollutant particles of sulphur dioxide and nitrogen oxide that it is
formed from have been linked to human health problems including asthma, heart dis-
ease and eye irritation. In addition to forming acid rain, nitrogen oxides are also known
to be involved in a reaction which creates tropospheric ozone which is known to cause
respiratory problems in humans.

In answering the question on how does acid rain affect the environment, one will
discover a whole host of environmental problems and impacts on humans. To prevent
further damage from acid rain, it is important that we identify the main sources of sul-
phur dioxide and nitrogen oxide pollution and cut these emissions to meet higher air
guality standards. Cutting emissions from these polluting sectors such as electric utili-
ties and vehicles requires cleaner technologies to be used which can scrub out the pol-
lutant gases and prevent them from causing environmental damage [13].

Task 3. Complete the following sentences.

1. Damage caused by acid rain has been well-documented leading to it being la-
belled as an environmental

2. Acid rain can be defined as preC|p|tat|on that is abnormally acidic due to it con-
taining

3. The majority of the emissions of sulphur dioxide and nitrogen oxides come from
human activities such as burning of fossil fuels or vehicle exhaust

4. This form of acid deposition can be particularly devastating to the natural envi-
ronment as it will accumulate

5. Inability to photosynthesise efficiently makes the plant weak with an increased

chance of

6. The initial loss of key species in an ecosystem due to their high sensitivity
to acid rain can result in the subsequent loss of
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7. To prevent further damage from acid rain, it is important that we cut the emis-
sions to meet higher air quality

Possible answers: fumes; hazard; on the ground; further species; standards;
dissolved pollutants; mortality

Task 4. Find the synonym to the first word in each row.
1. dissolve — evolve — distribute — solubilize
2. damage — benefit — detriment — feature
3. decay — smolder — recover — freeze
4. vulnerable — devastating — strange — unprotected
5. emissions — purity — radiation — ambiguity

Task 5. Find the antonym to the first word in each row.
1. droplets — splashes - drought — silence
2. fossil fuels — emissions — fumes — gas
3. mortality — lethality - death rate - birth rate
4. fraction — stone — grain - chunk
5. precipitation — sludge — aridity — vegetation

Task 6. Answer the following questions.

1. Can acid rain be defined as precipitation?

2. What is the pH acid rain?

3. How does acid rain affect the Atmosphere?

4. The majority of the emissions of sulphur dioxide and nitrogen oxides come from
human activities, don’t they?

5. How can clouds be transported by winds?

6. How does acid rain affect the water cycle?

7. Does large fraction of acid rain is transported to rivers and lakes through
surface runoff?

8. Does acid rain can also be deposited from the atmosphere as acid snow?

9. How does acid rain affect plant growth and ecosystems?

10. The increased acidity in several lochs in Galloway, Scotland in the 1900s led
to the local extinction of several of the local fish populations, didn’t it?

11. How does acid rain affect human health?

12. What emissions should we cut to meet higher air quality standards?

Task 7. Find the connectors in the text “Acid Rain’’ and divide them into columns
or schemes depending on their type.

Task 8. Write an essay “Acid Rain and its impact’’ using different types of con-
nectors.
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Topic 6.2 SAVE THE PLANET

Task 1. Pronounce the following words correctly and learn their meaning.
1. decisive [dr'saisiv] - permraromnuii
2. clue up [klu:] - pa3ranaka
3. long-haul [loy ho:1] - gonruii
4. biodiversity [barovdar v3:(r)siti] - GuopazHooOpaszue
5. input [ mput] - BXOaHBIE JaHHBIS
6. grain [grein] - 3epHO
7. legume ['legju:m] - 6060BBIC
8. struggle [stragl] - 6oprba
9. drastic [ dreestik] - paguKaIbHBIH
10. landfill [ 'leendfil] - cBanka
11. drastic ['draestik] - pagukaabHbIH
12. marine [ma'ri:n] - MOpCKoOM
13. upcycling [Ap ‘saiklm] - mMOBTOPHBIH ITUKIT
14. estimate ['estimert] - oieHMBaTH
15. leftover ['leftouva] - ocTaTku
16. consumer [kon'sju:ma] - moTpeOUTENH
17. decline [dr'klain] - cHrkaThCs, yMEHBIIATHCS
18. halte [ho:It] - ocTranaBIMBaATH
19. daunting [ 'do:ntig] - myrarommm
20. kickstart ['kiksta:t] - Toa4ok k aeiicTBHIO
21. internship [mn't3:nfip] - craxupoBka

Task 2. Read the text
SAVE THE PLANET

We are the first generation to know we’re destroying the world, and we could be
the last that can do anything about it. Speaking up is one of the most powerful things
you can do especially if it’s to the right people. We’ve been promised a better world —
but our leaders are not on track to deliver. We need decisive action now.

1. Keep yourself informed

One of the best things you can do is to keep yourself informed — the more you know
the better. It leaves you better equipped to have those conversations with your friends
and family and the people you want to influence. Get yourself clued up on the facts,
stay up to date with recent news on the state of our natural world and work out what
you can do.

We have the world at our fingertips, so learn from influential people, keep up with
the news and research organisations that are working to make our planet a better place.

2. Travel responsibly

One of the most efficient ways of lowering your environmental impact is by trav-
elling responsibly. This means, whenever you can, choosing a more sustainable way to
get from A to B - walk or cycle when you can.

Transport is one of the most polluting sectors. But holidaying closer to home can
make a big impact on your carbon footprint. One short haul return flight can account
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for 10% of your yearly carbon emissions, and long-haul flights can completely deter-
mine your carbon impact.

3. Eat sustainably

Food production is a major driver of wildlife extinction. What we eat contributes
around a quarter of global greenhouse gas emissions and is responsible for almost 60%
of global biodiversity loss.

Farming animals for meat and dairy requires space and huge inputs of water and
feed. Today, one of the biggest causes of forest loss is the expansion of agricultural
land for animal feed production, such as soy. Producing meat creates vastly more car-
bon dioxide than plants such as vegetables, grains and legumes.

Moving away from a meat-dominated diet towards a more plant-based diet can
lower your impact on the environment. Vegetarian and vegan foods are massively on
the rise and becoming far more common in restaurants, cafes and supermarkets, so
you’ll rarely struggle.

Not only that, but cutting down on meat and dairy products can reduce your weekly
food bills.

4. Reduce your waste

We need to make wasting our resources unacceptable in all aspects of our life.
Every product we buy has an environmental footprint and could end up in landfill. The
impact of plastic pollution on our oceans is becoming increasingly clear, having drastic
impacts on marine life.

Recycling what we can reduces the amount of new materials we are making, and
upcycling is a creative way to make old items into something more valuable. This could
be reusing a jam jar as a candle holder, or using old tins as plant pots — the possibilities
are endless!

It’s not just the products we buy. It’s estimated that a third of all food produced in
the world is lost or wasted. Do your bit by eating up leftovers and use any ingredients
you have spare to make interesting meals. Try to waste as little food as possible, and
compost the organic waste you can’t eat.

5. Watch what you buy

We can all do more to be more conscious about what we buy, and where we buy it
from. Buying less will save you money, reduce waste and improve your environmental
footprint. Living a less consumerist lifestyle can benefit you and our planet.

Use your purchasing power and make sure your money is going towards positive
change. By supporting eco-friendly products which are less damaging to the environ-
ment, you’re encouraging companies to source and produce their products in a sustain-
able way.

6. Find ways to donate

Our amazing supporters are helping us to restore nature and tackle the main causes
of nature’s decline, particularly the food system and climate change.

There are lots of ways to give. Become a member of WWF, adopt an animal, take
on a challenge for Team Panda or encourage your family and friends to donate by set-
ting up a Facebook birthday fundraiser.

7. Read the living planet report
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WWE’s most comprehensive study to date, the Living Planet Report 2022, shows
global wildlife populations have plummeted by 69% on average since 1970.
This means that nature loss is not being halted, let along reversed.

The solutions exist, but time is running out to act. We're now in a race to bring our
world back to life - and we know it's a race we can win.

8. Volunteer for your world

Volunteering can be daunting, and expensive if you don’t know where to look. But
it doesn’t need to be this hard to do good.

Often local nature reserves or parks are looking for regular volunteers, which can
give you practical conservation experience as well as helping to restore nature your
local area.

We want everyone to have the opportunity to help and kickstart a career in conser-
vation. We have a network of youth internship schemes across the world where you
can work on a placement with a WWF team or with one of our projects in the field. It’s
an exciting opportunity to be able to work in the front line of nature conservation [14].

Task 3. Insert the missed parts of the following sentences.

1. One of the most efficient ways of lowering your is by travelling re-
sponsibly.

2. Transport is one of the most sectors.

3. One short haul return flight can account for of your yearly carbon emis-
sions.

4. What we eat contributes around a quarter of global gas emissions.

5. Producing meat creates vastly more than plants such as vegetables, grains
and legumes.

6. WWF’s most comprehensive study to date, the Living Planet Report 2022,
shows global wildlife populations have plummeted by on average since 1970.

7. Often local nature reserves or parks are looking for regular , Which can
give you practical as well as helping to restore nature your local area.

Possible answers: polluting; 10%; carbon dioxide; greenhouse; environmental im-
pact; 69%; conservation experience; volunteers.

Task 4. Find the synonym to the first word in each row.
1. clue up — key — shackle — earrings
2. marine — sandy — sea — windy
3. leftover — food — staff — garbage
4. biodiversity - similarity - variety — peculiarity
5. consumer — user — customer - follower

Task 5. Find the meaning to each of the words.

1. drastic —a) roughly calculate or judge the value

2. upcycling — b) seeming difficult to deal with in prospect

3. estimate — c¢) be in something for the long haul

4. input —d) to try very hard to do, achieve, or deal with something that is difficult
or that causes problems
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5. daunting — e) likely to have a strong or far-reaching

6. biodiversity —to be involved in an activity or situation for a long time, rather than
just a few days, weeks

7. long-haul —f) a system of trash and garbage disposal in which the waste is buried
between layers of earth to build up low-lying land

8. struggle — g) the variety of plant and animal life in the world or in a particular
habitat

9. landfill — h) to recycle (something) in such a way that the resulting product
is of a higher value than the original item

Task 6. Answer the following questions.

1. What are the main steps to save the planet according to the text?

2. One of the most efficient ways of lowering your environmental impact is travel-
ling responsibly, isn’t it?

3. What is the main polluting sector?

4. What contributes around a quarter of global greenhouse gas emissions?

5. What leads to one of the biggest causes of forest loss?

6. The impact of plastic pollution on our oceans is becoming increasingly clear,
having drastic impacts on marine life, isn’t it?

Task 7. Look through the poster and add some points how we can save the planet.
Brainstorm the ideas and share with your groupmate.
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UNIT 7. MY SPECIALTY AND ITS MEANING
Topic 7.1 ENGINEERING

Task 1. Pronounce the following words correctly and learn their meanings.

1. ancient occupations /'ein.fant pK.jo'per.fonz/ — apeBHUE 3aHATHS

2. skill — ymenue, mactepcTBO

3. broad field — mmpoxkwuii criekTp

4. application — npumeHenune

5. to require /ri'kwarar/ — TpeboBaTh, HyKIAThCSI

6. cast of mind /ka:st/ — cknax yma

7. imagination /1 mads3.1 ner.fon/ — BooOpaxkeHue

8. testing — anpoOupoBaHue

9. to deal with /di:l/ — umeTs nemno ¢

10. automation process / 9:.to'Mer. fon prov.Ses/ — aBTOMAaTH3HPOBAHHBIN TIPOIIECC

11. device — cpeacTBO, YCTPOHCTBO, MEXaHHU3M

12. prime mover /praim 'mu:.var/ — mepBUYHBIN IBUTaTEIIb

13. engine /'en.d3in/ — MmoTOp

14. turbine /'t3:.bain/ — rypbuna

15. pumping machines /ma’[i:nz/— HacoCHBIC MaIIIMHBI

16. hydraulic apparatus /har'drol.ik a&p.o'rer.tos/ — rugpaBinyeckue IpuOOPsI

17. air conditioning /es kon'dif.on.1m/ — KOHAUIIMOHUPOBAHUE BO3TyXa

18. refrigerating equipment /r1' fridz.or.ert.im 1’ kwip.moant/ — xooauasHOE 000PY-
JIOBaHHE

19. to comprehend / kom.pri'hend/ — Boctipuaumars

20. competence — KOMIIETEHTHOCTh, 3HAHHS

21. current issue /'kar.ant '1f.U:/ — coBpeMeHHOE MMOHATHE, TPodIeMa

22. to bridge a gap — TMKBUIUPOBATH Pa3phIB

23. prolific solutions /pro’Iif.1k/ — mmomoTBOpHBIE pemeHus

24. to have at the command /ko'ma:nd/ — umeTh B paciopsKeHUH

25. sources of power /'s0:512/ — UICTOYHUKHU SHEPTUU

26. society /so'sar.a.ti/ — o0mIeCTBO

Task 2. Read the text. Figure out the main concept of engineering professions.

Engineering is one of the most ancient occupations in the history. The skills in-
cluded into its broad field have led our civilization to the high level development at
present days.

Engineering is often defined as making practical application of theoretical sciences
such as physics and mathematics. Thus the work of engineer requires the analytical
cast of mind and imagination. His main functions are designing, developing and testing
products. At present the engineer may deal with the automation processes, so he can
work in the designing office, in the lab and in the production field of engineering.

Mechanical engineering is one of its main divisions, which deals with the design,
construction and operation of machines and devices of all kinds. Among these ma-
chines are prime movers such as engines and turbines, operating pumping machines
and other hydraulic apparatus; air conditioning, refrigerating equipment and what not.
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As for civil engineering its quality influences greatly industry, health, agriculture,
commerce and communication. Civil engineers are people with vision, able to compre-
hend the forces and processes of nature and use them for the future well-being of mankind.

A rapidly changing world demands the design competence which should be situated
within knowledge of current issues, such as urban problems, the new environment of
computer aided design, the Internet and the application of new materials and technol-
ogy. The work of the architectural technologist bridges this gap between design theory
and construction practice. Modern day architects are well qualified professionals with
practical and creative skills who can analyze construction problems and find attractive,
prolific solutions.

In the 21th century the people of engineering professions have at the command new
sources of power. They are to work hard for developing different industrial branches
and thus making a great contribution to the progress of our society [15].

Task 3. Answer the following questions.

Why has the civilization achieved high level development?
What are the main functions of engineering?

What does the mechanical engineering deal with?

What kinds of prime movers do you know?

What is the purpose of civil engineering?

What does the up to date design competence require?

What are the necessary characteristics of the modern architects?
Why the work of engineer is highly demanded in the 21 century?
What for are engineers to work hard?

CoNoU~wWNE

Task 4. Agree or disagree with the statements.
Engineering is the occupation, which has recently appeared.
Engineers can work only on the factories and plants.
Mechanical engineering deals only with repairing of machines.
Civil engineering has no influence on any side of peoples’ lives.
Architects should possess knowledge concerning many aspects of life.
. It’s enough to sketch and draw well to become a skillful specialist in the field of
architecture.
7. The work of engineer requires the analytical cast of mind and imagination.
8. In 21 century the people of engineering professions have to discover new sources
of power.
9. Hard work of engineers is required in the society.

ok whE
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Task 5. Match tails and heads.

1. The skills included into its broad field a. the design, construction and operation of ma-
chines and devices of all kinds.

2. Engineer’s main functions are b. able to comprehend the forces and processes of
nature and use them for the future well- being of
mankind.

3. As for civil engineering its quality c. have at the command new sources of power.

d. designing, developing and testing products.

4. Mechanical engineering is one of its main

divisions which deals with

5. The work of the architectural technologist ~ e. influences greatly industry, health, agriculture,
commerce and communication.

6. In 21 century the people of engineering f. have led our civilization to the high level devel-

professions opment at present days.

7. Civil engineers are people with vision g. bridges this gap between design theory and
construction practice.

Task 6. Finish the sentences and write down the summary about your specialty.
1. I'study at ... Faculty.
2. My future specialty is ... .
3. It is connected with ... Engineering.
4. I can’t do without studying ... in order to become skilled specialist.
5. After graduating from the university I’ll be able to find a job at ... .
6. I’ll have to deal with ... .
7. 1 think that my future profession is useful for the society because ... .
8. My specialty is interesting too as .
9. Besides my profession is sure to contribute to my future successful career because ..
10. I do hope that when I become a skilled professional ..

Topic 7.2 AMELIORATION AND WATER SUPPLY ENGINEERING

Task 1. Read the text. Outline the main characteristics of water-supply engineer-
ing and sewage disposal.

Water-Supply Engineering and Sewage Disposal

Water-supply engineering is a branch of civil engineering. It is a complex of activ-
ities concerned with the supply of water to its various consumers — community, indus-
trial enterprises, transport, etc.

This discipline based on various branches of technical sciences has a complex char-
acter. The complex character is determined by the necessity of solving a complex of
complicated engineering tasks connected with design, construction and operation of
water supply systems. These systems include various facilities providing acquisition,
treatment and delivery of water in demanded quantities and of adequate quality to water
consumers.

The study of the course in water-supply engineering is based on the knowledge of
a number of general technical and specialized disciplines:
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1. For solving the tasks of acquisition of water from natural water sources the
knowledge of hydrology, hydrogeology (groundwater hydrology), hydrotechnics (hy-
draulic engineering) and drilling technology is needed.

2. The solution for problems of water treatment technology is possible with suffi-
cient knowledge of water chemistry and hydrobiology.

3. Planning and designing of water-supply networks and water facilities based on
the laws of hydraulics require profound knowledge of this discipline.

4. Design, construction and operation of water delivery structures require the
knowledge of technical equipment: pumps, engines, electrical equipment, as well as
control and measuring instruments.

5. For the work in design and construction of waterworks a water supply engineer
must have good training in the sphere of building disciplines.

Sewage disposal [waste disposal] is a complex of sanitary activities as well as a
complex of engineering structures and facilities intended for the collection of
wastewater, its disposal outside the city limits or industrial enterprises, its delivery to
wastewater treatment plants, as well as its treatment, sanitation and disinfection before
recycling or discharge into a body of water [6].

Task 2. Complete the following sentences according to the text.

1. Water-supply engineering is ... .

2. This discipline based on various branches of technical sciences has ... .

3. A water-supply engineer solves a complex of complicated engineering tasks con-
nected with ... .

4. Water supply systems include various facilities providing ... .

5. The study of the course in water-supply engineering is based on the knowledge of ... .

6. Sewage disposal [waste disposal] is a complex of sanitary activities as well as a
complex of engineering structures and facilities intended for ... .

Task 3. Answer the following questions.

What is water-supply engineering?

Does this discipline have a complex character? What is it deter- mined by?
What facilities do water supply systems include?

What is a water supply system?

What does a water supply system include?

What general technical and specialized disciplines is the study of the course in
water-supply engineering based on?

7. What is sewage disposal?

ocoubkwbdE

Task 4. Match the synonyms.

1. acquisition a. building

2. branch b. collection

3. complex ¢. complicated / difficult
4. construction d. deep
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Task 6. Fill in the correct prepositions.

1. abranch ... civil engineering 2. a complex ... activities concerned ... the supply
. its various consumers 3. to be based ...
sciences 4.to be determined ... the necessity ... solving a complex ... complicated en-
gineering tasks 5. to be connected ... design, construction and operation ... water sup-
ply systems 6. the course ... water-supply engineering 7. acquisition ... water ... nat-
ural water sources 8. the solution ... problems ... water treatment technology 9. design,
construction and operation ... water delivery structures 10. ... the sphere ... building
disciplines 11. a complex ... engineering structures and facilities 12. to be intended ...
the collection ... wastewater 13. ... the city limits 14. ... recycling or discharge ... a

... water ..

5. hydrogeology

6. hydrotechnics

7. intended

8. network

9. problem

10. profound

11. sewage

12. solution

13. supply

14. waste disposal water consumer
Task 5. Match the antonyms.

0

1. adequate

2. complicated
3. demand

4. high-quality
5.
6
7
8
9
1

natural

. outside
. possible
. sufficient

to discharge
. to include

body ... water.
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e. delivery

f. designed

g. groundwater hydrology

h. hydraulic engineering

I. sewage disposal

J. solving

k. sphere/field/area/subdivision
. system

m. task

n. wastewater water user

a. impossible
b. inadequate
c. inside

d. insufficient
e. low-quality
f. simple

g. supply

h. to admit

I. to exclude
J. unnatural

various branches

... technical



Task 7. Match the English and Russian equivalents.

1. water-supply engineering
2. sewage [wastewater / waste] disposal
3. water supply [delivery]

4. water supply system [network]; water
distribution system

. water consumer [user]

. water acquisition [collection]

. water treatment [purification]

. water facilities

. sewage / wastewater

10. sewage [wastewater] collection
11. sewage [wastewater] treatment

12. sewage treatment plant [works],
wastewater treatment plant [works]

13. sewage [wastewater] sanitation
14. sewage [wastewater] disinfection

O 00 ~N o Ol

d. BOJOOTBEICHUE, OTBEICHHUE CTOYHBLIX BOJ, OTBOJI
CTOYHBIX BOJI, YaJIEHUE CTOYHBIX BOJ]

D. BomoouncTHAs cTaHIMSA, CTAHIMS BOJOOYHCTKH,
CTaHIIUSI OYUCTKU CTOYHBIX BOJI, COOPY>KEHHUS IO
OYHCTKE CTOYHBIX BOJI

C. BOJOMOJIH30BATEINb, BOJIOTOTPEOUTEND

d. BomocHaGxeHne (ompacis uncenepuu)

€. BoJocHaOKeHHe, CHaOKEHHE BOJOM, JIOCTaBKa
BOJIBI, 110/1a4a BOJIBI, BOJOIOa4a, 00ECIIEUeHHE BO-
oou

f. BomoxozsiicTBeHHBIE COOpYKEHMS

J. 00e3BpeKMBaHNE CTOYHBIX BOJ

h. oGe33apaxuBanne cTOYHEIX BO

I 00paboTKa BOBI, OUUCTKA BOJIBI

J. OYMCTKA CTOYHBIX BOJ

K. c60p BozEI, BOI0OCOOP, TOOBIBAHNE BOBI

|. c60p cTounbIX B, MpUEM CTOYHBIX BOJ

M. cucreMa BOJOCHAOKEHHUS

N. cTo4yHbBIC BOABI

Task 8. Get ready to speak about water-supply engineering as a branch of civil

engineering.
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Task 9. Read the text below and pay attention to the peculiarities of water supply
engineering profession.

Amelioration and Water Supply Engineering

An amelioration and water supply engineer is a specialist engaged in the design, de-
velopment, implementation and support of water supply systems and amelioration pro-
jects. The main task of such engineers is to ensure effective and sustainable management
of water resources, including their distribution, use, protection and restoration. This pro-
fession is important for maintaining the balance of water resources, preventing droughts
and floods, ensuring access to clean water and maintaining ecological balance.

What does an amelioration and water supply engineer do? The amelioration and
water supply engineer performs many tasks related to water resources management and
amelioration. Their main functions include:

Design and development:

» Development of plans and projects for water supply and sanitation.

» Design of irrigation and drainage systems for agricultural land.

Analysis and research:

» Research and assessment of water resources to determine their quality and quantity.

» Analysis of the impact of hydraulic engineering and land reclamation works on
the environment.

Management and supervision:

» Project management for the construction and reconstruction of hydraulic structures.

» Monitoring compliance with norms and standards in the field of water use and
land reclamation.

Technical support:

» Maintenance and optimization of existing water management systems.

» Implementation of technical supervision over the condition and operation of hy-
draulic structures.

Consultations and training:

» Providing consultations on sustainable water resources management.

» Staff training and educational programs for the public on water use issues.

Cooperation and coordination:

» Interaction with government agencies, local communities and other stakeholders.

» Coordination of international and regional projects in the field of water manage-
ment and land reclamation.

Amelioration and water supply engineers play a key role in ensuring sustainable
development, rational use and protection of water resources, which is important for
both the environment and the economy.

Amelioration and water supply engineers can specialize in various fields reflecting
a wide range of tasks and goals related to water management. Some of the main spe-
cializations include:

v" Hydraulic engineering: Specialization in the design and construction of dams,
canals, reservoirs and other hydraulic structures.

v Irrigation engineering: Development and management of irrigation systems for
agricultural needs, optimization of the use of water resources for irrigation.
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v Drainage and drainage of land: Design and implementation of drainage and
drainage systems to improve agricultural land and prevent flooding.

v Water quality control: Monitoring, analysis and management of water quality,
development of measures to prevent pollution of reservoirs.

v" Ecological water management: Specialization in the conservation of ecosys-
tems, biodiversity of reservoirs and sustainable management of water resources.

v Water risk management: The work to prevent and minimize the consequences
of floods, droughts and other water disasters.

v Water supply and sanitation: Design and operation of water supply and sanita-
tion systems for urban and industrial needs.

v Water resources management: Development of strategies and plans for the ef-
fective allocation and use of water resources on a regional and national scale.

These specializations reflect the variety of tasks facing Amelioration and water sup-
ply engineers and emphasize their importance in modern society, where sustainable
and efficient water resources management is a key factor in economic development
and environmental security.

Amelioration and water supply engineers can find employment in various sectors
where their knowledge and skills are used for the management, planning and operation
of water resources. The main places of work include:

+ State and municipal institutions: Work in ministries and departments dealing
with water resources, agriculture, ecology and nature management.

+» Design and research institutes: Employment in research institutes and design
organizations developing new technologies and approaches in the field of water man-
agement and amelioration.

+* Municipal enterprises: Work in organizations engaged in the operation of water sup-
ply and sanitation systems, management of sewer networks and sewage treatment plants.

+¢ Agricultural organizations: Applying knowledge to the development and man-
agement of irrigation and drainage systems in the agricultural sector.

¢+ Construction companies: Participation in the design and construction of hydrau-
lic structures such as dams, canals, reservoirs.

+ Environmental organizations and non-profit organizations: Work in the field of
environmental protection, focus on sustainable management of water resources and
conservation of aquatic ecosystems.

+¢ Private consulting firms: Providing consulting services in the field of planning,
management and operation of water resources.

+» International organizations: Participation in international projects and programs
on water management and amelioration, often within the framework of international
assistance and development.

Water management and amelioration engineers play a key role in ensuring sustain-
able water management, which is especially important in the context of global climate
change and growing water scarcity [16].

Task 2. Make your own presentation about your future career.
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