MUHUCTEPCTBO OBPA3OBAHHA POCCHﬁCKOﬁ OEJEPAIIMHN

POCCUMNCKUA FOCYI[APUCTBEHHBIIP'I
TUAPOMETEOPOJIOTMUECKUN YHUBEPCUTET

C.C. Basanopa, ['K. Ceménopa

CBOPHUK

TEKCTOB, YIIPAXKHEHHH U KOUTPONLUBIX paboT
JUIsL CTYNEHTOB, U3YYaIOINX aHINIMHCKUH A3BIK

VYuyebuoe nocobie anz BY3on

Ion oGmeit penakimeii T.H. JIaCTOYKHHOH

Pexomennosano YdeGHo-MeToRHYeCKHM OOBEAUHEHHEM 10 0GPa30BAIIHIO
B 06nacT® THIPOMCTEOPONIOTHH B KAYECTBE YUEGHOTO MOCOGHS
IO NCIUITIHHE AHIITHACKHHR A3BIK
1715 CTYREHTOB BBICIIHX Y4eOHBIX 3aBEACHHUIA,
oOyyalomuxcs 1o HanmpaeieHHIo [ upoMeTeoponoris

PITMY

Cankr — ITetepOypr



C.C. bazanosa, ['K. Ceménona
CGOpHHK TEKCTOB, YIPaXXKHEHAH H KOHTPOILHBIX pa60T I CTYACHTOB, Hsyqalonmx AHITHACKHHA A3bIK. 1]
penaxumeit T.H. JlacToukunoii. — CII6, PITMY, 2003 — 88 c.

Peuen3eHTsl: Kaeipa HHOCTPAHHLIX S3LIKOB Ui MequKo-6rnonorndeckux cremuansioctelt CIIIY, k.¢.
nouent Boponuosa T.B.; xadenpa anrnuickoro a3uika Ne 2 YHHBEpCHTETa SKOHOMHKH ¥ (PHHAHCOB, K.ME.]
Jouent Iomos A.10.

ITocobue cocTouT U3 ABYX pa3ncnoB. [IepBriit pasnen npegHasHaucH Jyis CTyACHTOB | Kypca u sBnseT
oBWHM IUTA CTYAEHTOB BCEX CHEUMaNbHOCTER. BTopoi pasaen npeanasuauen yis cryserros 11 kypca u cocTo;
U3 4eThIpEX ONIOKOB, KaXbIH M3 KOTOPLIX MPEIHA3HAYCH /I CTYACHTOB ONPEACNEHHOH CHENHanbHOCT
Meteoponorus, Dxonorus, OxeaHonorus, I'uaponorus.

OcHOBHOH 11eJ1b10 TOCOOHUS TBNETCA KaK IPHOOPETEHHE, TaK H CHCTEMATH3aLHs | YIITYOICHHE TNy YeHHE
panee HaBLIKOB NepeBOfia M paboTel CO CELHaNLHOM aHMUHACKOH NHTEpaTypoi.

BURnun TE
195196 CIls, MaJIOGiXTHii

mﬁ ggg

© C.C.baszanosa, ['K.Cemenosa, 2003
©Poccuiickuit rocyaapcTBEHHBIH rHApoMeTeoporiornueckuii yuusepcurer (PITMYVY), 2003



IMPEAVCIIOBHE

Hpeunaraemmifl COOpHAK TEKCTOB, YIIPaXHEHHWH H KOHTPONBHBIX pabOT MMECT IEIbI0 BHIPabOTKY Y
TIEHTOB HABLIKOB YTCHWA M TIEPEBONA HAYYHO-TCXHMUYECKOM JHUTEPATYpLl HA aHIIHHACKOM némxe, a TaKxXe
BUTHE YMCHHH MOHHMaTh COZiCpKaHHE NIPOYUTAHHOTO.

I[Iporpamma U3y4eHHs aHTIHACKOTO A3bIKA Ha 3A09HOM (aKyNIETeTe IPEAYCMATPUBACT H3yYSHHE OCHOBHLIX
MMAaTHYECKHX SBICHHI, MO3TOMY KaXKIbIi TEKCT PaCCYNTAH HA H3y4YCHHE (TH00 IIOBTOPCHHE) H 3aKpEIUICHHE
\LIKOB TIEPEBOJIA O{HOM-ABYX TPAMMATHUECKAX KOHCTPYKUHH H HEKOTOPOTO JIEKCHYECKOTO MaTEpHana.

ITocobHe COCTOHT M3 IBYX pasnenos. [lepsuii paénen TpeHA3HAYeH I CTyAeHTOB | Kypea U BnseTcs
UM U1 CTYACHTOB BCEX CreluanbHOCTEH. TekcThl Ne 1-3 H ynpakiIeHHs K HHM NpeAHa3sHauyeHbl s
»paGOTKH B Ipynmax HauHHAOMHX. TekcTh No 4-8 ¢ yIpaXHEHMAMH MPEeIHA3HAYCHBI NS TPYNN
ypromxaomux. OaHako, HOpAaoK paboThl HaJ TEKCTAMH MOXKET OLITh M3MEHEH MO YCMOTPEHHMIO
-mofaBartens. [lepen HagaioM paboTHl Haj TCKCTOM PEKOMEHAYCTCS BRIIONHHUTD JIEKCHKO-TpaMMaTHIECKHE
aHHA K HEMY B nopsuike, npeanoxenHoM npenonasareneM. [lo okonuanuu paboTsl Hax TEKCTOM CTYACHTEI
TIONHSIOT OMH U3 BAPHAHTOB KOHTPONLHO paboTsl. BapuanTsl Ne 1-5 naHLI 1A HAYHHAIOIMX, BAPHAHTEI
10 — 4 HpOROIKATONIUX.

‘BTopoit pasnen npenHasHaueH ANA CTyAeHTOB Il Kypca M COCTOMT M3 YeTHIpEX GiokoB. [lepBhle YeThIpe
CTa KaxIoro Oioka mpopalaThiBAIOT HAYHHAIOU{HE CTynenTbi YKa3aHHOW CHEHHanbHOCTH, NOCHEAYIONHE
*Th TEKCTOB — CTYAEHTBI, IPONOIKAIOIIHNE U3YYaTh AHMMHACKAA A3bIK. JloMOTHHTENBHEIE TeKCThI ¢ Ne 11 mo

5 pacmonoXeHL! B IOPAJKE BO3pACTaHUsA CIOXKHOCTH H MOTYT OBITh HCIONL30BaHLI K4K B ayAUTOPHH, TaK H
'a C LlENbIO MOBTOPEHHS FPAMMAaTHIECKHX KOHCTPYKLHH H TIOMONHEHHS CIOBAPHOTO 3anaca. 110 okoHgamHHil
OTBI Haj TEKCTaMM CTYASHTSHI BLIIOIHAIOT OZIMH 3 BapPHAaHTOB KOHTPONLHOH paboril. Bapuantst Ne 1, 2
[ONHSAIOT HaYHHAaloNKe, BapuaHTHl Ne 3,4 — mpopmomxarommue.

IIpy BLIMONHEHHH KOHTPOILHLIX PaboT CeAyeT NEPENUCaTh aHNMHACKHI TEKCT, paCIOIOXKHB €ro B JIEBOH
OBHHe TeTpaAHoro nucra. Crpasa OT HETO PEKOMEHAYETCs HANCATh IEPEBOX Ha PYCCKHM A3bIK, OCTaBIAS

3TOM LIHPOKHE MO AN PELeH3EHTa.

B kauecTBe HONONHHTCILHOTO MaTepuana CTYACHTHl MOTYT MONb30BATLCH MIOOBIMH IPaMMaTHYECKHMHM

1BOYHHKaMH H HOCO6I/IHMI/I, a4 TakxKe 06IHHMH CIOBapAMHU U CIOBapAMH HvO CNENHaNbHOCTH.



The earth has many treasures in it. They are called MINERALS. The word MINERAL is the name
anything that is not a plant or an animal.

There are thousands of different kinds of minerals in the earth, Most of them are deep in the ground. Ci
and oil are minerals. So are sand and salt and iron.

Some minerals are very beautiful. People wear them in jewelry.

Coal is a mineral that comes from deep in the earth. It is found between layers of rock. These layers of ¢
came from plants and trees that grew a very long time ago.

Scientists change coal into many other things. That is how they make aspirin tablets. We get other me
cines from coal, too. And we get bright dyes for our clothes and our paints. Plastic toys and nylon cloth .
made of a chemical that comes from coal. ‘

Stones can be very valuable when they have certain metals in them. You do not see any metal when j
look at a stone because the metal is joined with other minerals.

Aluminum is a metal that we know very well. We see it and use it every day Adumunum does not rus
iron does. It is strong and light in weight. This makes it useful for bu1ld1ng auplanes and trains. There
minerals in the earth that we do not see at all. They are part of the soil itself. Plants take up some of th
minerals from the soil. The minerals become part of each plant as it grows.

We eat many plants, such as fruits and vegetables. That is how we get the minerals that our bodies neec
be healthy. Plants give us calcium and phosphoms to grow strong bones and teeth. They give us iron to m:
red blood cells. |

YIIPAXKHEHWA

I. BeraBbre HyxHyI0 QopMy miarona to be.
1.1427% student.

2.My parents ... scientists.

3.Iron ;£ a metal.

4.The earth 45 a great ball of rock.

5.Quartz, copper, gold and diamonds & {“minerals.
6.Talc [S one of very soft minerals. ‘
7.Granite 1.5 useful for building because it .\ .Svery strong.
8.0ceans Mi€thousands of miles wide.
9.Asteroids@t€small planets in our solar system.
10. Most of the water L in the oceans.

11. Many minerals &\%leep in the ground.

I1. BeiGeprte npaBUIIbHBIN BapHAHT U NEPCBEAHTE NPEITIOKCHUS,
1. There is / greymany kinds of stones.

LN
2. Ther¢ \\1%/}816 much water on earth.

3. Thereis @ays to get metals out of rock.
4



Ther@ are a star in the sky.
There is /@tSthe sun and millions of stars in the sky.
There is { arejabout 2,500 known minerals in the world.

Ther@/ are three basic climatological zones on earth.

II1. Bribepute npapunsHylo Gopmy miarona. [lepeseante npeqioxenus.
Minerals Rave } has different colours.
The water cycle have @10 beginning or end.
The earth have / rust all around it.
Air always have /(has jome water vapour in it.
Seven planets of our solar syste/ has satellites.
Some parts of the earth/ has hot or warm water under the ground.

Gravity is a force that every planet, star and moon have / @

IV. Pacipefenure CylECTBHTEILHEIC HA BE KOIOHKH, B NIEBYIO KONOHKY 3aNHITHTE CyIIeCTBHTEIBHEIC B
IHCTBEHHOM YHCJIE, B IPABYIO — BO MHOXCCTBECHHOM.

Plant, leaves, layer, mineral, nuclei, bodies, medicines, cloth, things, water, dyes, phosphorus, teeth, air,
1, soil, clouds, rain, thousands, men.

06pa3y171Te TaMm, I’I€ 3TO BO3MOXHO, MHOXXECTBEHHOE YHCIIO OT CAHHCTBCHHOIO U HaO60p0T.

-
\pBLI6epI/ITe NPaBHILHYIO GOpMY Harona.

plants grows @

they makes .@b

feégpfé wears /@

this @@

clouds forms @

water vapour@/ goup

you sees

drggl_eis\ falls /

P
air condensesy condense

Iy

N———
e uses /@
/1/

\ @Lﬁepme NpaBUIbHYIO QOpMy BeroMmorarenbHoro riarona (don’t, doesn’t).
Plants ... grow in the desert.
Pluto ... get light from the sun.
Mercury and Venus ... have satellites.’
Cold weather ... continue into June.
Air ... always have the same humidity.
Glaciers ... move very fast.

—~ + LI T s S



e
over again.
. C)""/ . ~
Evaporation. The sun is the great mover of water. It evaporates water from damp ground and from

leaves of plants.It evaporates water from ponds, rivers, oceans and other bodies of water. This water is carr
£, o
into the sky as vapour as the sun warms the air. Warm air is lighter than cold air so warm air always rises.

[
invisible water vapour goes up with the warm air.
=

Condensation. When warm, moist air meets cold air, the moisture forms into tiny drops that we can ¢

P
This step in the water cycle is called condensation. Moist air in the sky condenses into droplets, which ft

G
clouds. When you see a cloud, you see water droplets. ; a
Precipitation. Often clouds are formed and that’s eﬁ 1. They drift through the sky but no rain falls. At ot

. o
times the dloplets of moisture in cloud combine. When the dlops _g___too big and heavy to float in the air, tl

S S AN

_turn to ice and fall as snog Sometimes they grow larg,e and ieﬂl as hail.”
VIIPAXKHEHI A

1. IlocraBbTe rn?trg;}bl B ckoOkax B Present Indefinite. [Ipenmoxenuns nepesequte.
1. The thermometer (to tell) the temperature of the air. ( At )
2. Water (to%@%pofeﬁg) from uvels lakes and oceans. / f/a’" J
3. The Su}lc; and all the planets (to t1ave1) around the center of the galaxy. (/ LAt LELELL, /
4. Air (to be) a mixture of many gases
5. The droplets of water (to form) a cloud.
6. Warm air always (to rlse) / fe ) orm,
7. Lalge amounts of precipitation (to 11) on the land and (to form) rivers. / et § &{’Mé@/
8 “éﬁ@‘éféfé/(to ﬁgove) vely slowly. C,c,w( 2¢e. caﬁ)
9. All pu?e water (to h;i/e) the same compogition. / Aa - LLERLLLOY
10. Water (to ﬁeeze){?ét zero degrees and (to b%llg at a hundred degrees. ,.i’/{e /’)

11. Small amounts of earth’ s water (fo be) in"glaciers and ice.

e

cord
12. Water vapour (to cons/i’;t) of fine water droplets. / e /

II. Kaxue BcrioMorareibHbIE INAroibl (INaroibl-CBiI3KH) HYXXHO YHOTpeGHTh IpH MOCTAHOBKE o0

BOIIpOCA K NMpeaIoXeHuaM 1 u 2 ab3anes ?

III. Cpenafite naHHbIC OPEAJIOKEHNST BONPOCHTENBLHLIMH H OTPHIATEILHBIMH,
The water of the earth moves from one place to another.

Sunlight heats ocean water.

The water vapour goes up.

Warm air is light.

AN A

Water droplets and ice crystals make a cloud.



@ VYnoTpeGure riarosst B ckoGkax B cTpagaTenbHoM 3anore. [lepeseaute.
All rocks (to make) of one or more minerals.
Most waves (to cause) by wind.
A cloud (to make) of millions of water droplets.
Water (to need) by every kind of plant and animal.
Pressure (to measure) by a barometer.
Clouds (to see) in most parts of the earth.
Alr at the equator (to heat) by the sun all day.

Clouds (to form) when warm, moist air meets cold air high in the sky.

V. Bribepute pycCKHil 5KBUBANIEHT 1 BELICTEHHEIX clioB. OGoCHYiiTe CBOit BHIGOP.

The sun is the great mover of water. [t (oHa, 370, 0HO, OH) evapdrates water from damp ground and from
leaves of plants.

This water is carried into the sky as (Tak kak, B BUAC, KOT/a, KaK) vapour as (KOIia, Tak KakK, B KauecTBe,
kaK) the sun warms the air,

Warm air is lighter than cold air so (mo3ToMy, Tak, Takoi, kak) warm air always rises.

The moisture forms (Gpopmur, o6pasyior, dopmupyercs, ans) into tiny drops.

Moist air in the sky condenses into droplets, which form (dopmsI, 06pasyior, popmupyetes, 1) clouds.
When the drops get too big and heavy, they fall as (Tak, kak, koraa, B BHAe) rain.

When weather is cold, the droplets turn to ice and fall as (Tak kak, kak, korxa, B BUC) SNOW.

V1. B npaBo kolOHKE HaliIUTE AHTOHUMBI CIIOB, PAaCTIONOKCHHBIX B-JICBOH KOJIOHKE.

dry a) hot
big b) sink
rise c) wet
float d) small
tiny e) high
cold ) fall
light g) huge
low h) heavy
often 1) seldom

VII. Halinure B TeKCTe aHIIHICKHE 3KBUBAICHTSI CIIEAYIONIMX CIIOBOCOYETAHHH H CIIOB: -

BIIQXKHAS 3EMJIS - KPOIIEYHLIC KaMIH
BOJOEMEI 8. fnoroza

TEIUIBIA BO3YX ' 9. UcTiapeHHe
XOIIOIAHBIH BO3YX 10. ocamku

BOJITHOH map 11.  xoHnmeHcauus



Qur earth is very, very old — much older than we can imagine.

When the earth was first ionne% it was very hot. It was_so hot that everything was all llfej/fgg Even suc
things as iron and rock were soft and runny. They ﬂngd like a syrup.

The earth was just 2‘1/ soft ball, {lt was hotter than a furnace. o

Slowly the earth cooled It fook a very long time. As the earth became cooler, a hard crust formed a
around it. The crust was made of cooled-off rock. The earth was no longer as hot as hre but it was still muc
too hot for anything to live on it. A long time \%nt by. In some places, gleat cracks ggL)jd be seen as the roc
crust moved. In other places, the crust folded upward like a piece of cuﬁf pled paper. The fo‘:??d parts made th
mountains. o

Air and steam escaped out through the cracks from deep inside the earth. Thick clouds of steam filled th
sky. No sunlight could come through.

Rl Sy The earth kept cooling off. The cooling made the steam gather together into tiny drops of water. The drog

became bigger and heavier, until they fell to earth as rain. For years and years, great floods of water poure
down.

w*z,f,f’
The water ran into all the low places. That is how the oceans and lakes were o formed

NPty
When the steam was gone; the air was clear. Sunshine caﬁ';e through to the earth at last.

sttt

VIIPAXXHEHU A
[. ITocTaBrTe miaronsl B ckofkax B Past Indefinite Active.
Coal is made o.f the remains of plants that (to live) many millions of years ago.
At that time much of the earth’s surface (to be) flat and swampy.
In the swamps (to grow) huge forests of ferns, mosses and large trees.

As the plants (to die) they (to fall) into the swamps and (to begin) to rot.

vos W

Billions of years ago, the earth already (to contain) large oceans.
In former times, methane and ammonia (to be) the principal constituents of the earth’s atmosphere.
In the course of millions of years, the atmosphere of the earth (to change).

Venus once (to have) an atmosphere of methane and ammonia.

o X N

Igneous rock (to start out) deep under the ground.

10. At one time it (to be) so hot that it (to be) a gluey liquid.

11. Most igneous rock (to cool) and (to harden) underneath the earth.

12. But some of the liquid — lava — (to break) through the earth’s surface.

13. It (to ﬂow) out from volcanoes, and then (to harden).

14. During the early phases of the earth’s history, layers of clouds (to cover) the planet from pole to pole.
15. Many millions of years ago the earth (to be) very hot.

II. TToctasbre mnarons B ckoOkax B Past Indefinite Passive.

1. One of the thermometers (to invent) by Anders Celsius.



Data (to transmit) back to earth. .
Many mountains (to make) -from rock that (to push) up from the bottom of the ocean.
Sedimentary rock (to make) from sand, mud, or clay that (to wash) down from the land into sea.

During the period of humid and warm climate, the continents (to cover) by dense, tropical jungle.

During the later phases of the Ice Age, the northern regions (to bury) under a layer of ice about half a mile
thick.

7. At that time, most of the earth’s water (to trap) deep inside its rocks.

III. O6pa3syiiTe cIOBOCOUETANHS. CO 3HAYCHHEM «11aMIIoro (ropasao) + CpaBHHTENLHAd CTENEHD
apunaraTeNibHOro» mo obpasuy: ropasao temice — much warmer — co cnenyionmmu .cnosamu: cold, high,

heavy, hard, long, thick, large, good.

3amnoaHHTE MPOMYCKH B MPEATIOKEHUAK:
1. All the stars are (mamMHoro pansiic) away from the earth.
2. Some clouds form (namuoro Boiue) in the sky than others.

3. The sun is (ropasmno ropsyee u sApue) than anything on earth.

- IV. BriGcpuTe npaBUNbLHLINA BapHaHT NPUIAraTcibHOro.

i, R1ve1s are salty / less saltxmLm ogeans

MR e~

2. A diamond is the_ulgaﬁrdest / harder of all mmerals

3. The sun looks bxg,/bxgger and bnght/%r’é&g_,ﬂ(lge{f than any other star because it is so much near / near er to us.
4. Water becomes biggest / bls,ger when it tums into ice.

5. When tgui’s_s are cooled they get small / smaller

5. Each cen%uy is about founeen seconds long / longer than the Lré;z;foéjs one.

7. The oldest / older meteorltes are 4.6 billion years old.

3. Hydrogen atoms are sixteen times Jight / lighter than oxygen atoms.

). Mercury is the planet nearer / nearest o the sun.

1

egures. MEHHOLO
0. Mercury is only a llttleilame .than the moon.

1. Next to air, water is important / more important for human life than anything else. -
T e &g e

12. Hydrogen is the lw‘htel / lightest thltgg in the world.

V. IlepeseanTe mpeANoXKeHHs, COLEPKalHe KOUCTPYKUHUIO «the + cpaBHATENLHAas CTCHEHb

IpUIaraTejIbHoro + the + CpaBHUTCIIbEHAA CTCIICHL MIPUIATraTCILHOIO»,

L. The higher the temperature, the more water vapour the air can hold.

o

The longer and harder the wind blows, the bigger the waves are.

The higher the mountain is, the less thick the air is.

[

Tha farthar wwact vira traxral tha flattar ths land ia
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2. a)plant b) animal c) flower d) tree

3. a)heavy b) damp ¢) moist d) wet

4. a)snow b) air ¢) hail d) rain

5. a)torise b) to ascend ¢) to form d) to goup

6. a)sunny b) cool ¢) rainy d) windy

7. a)land b) ground ¢) mountains d) earth

8. a)sky b) river ¢) ocean d) sea

9. a)more b) clear ¢) heavier d) hotter

10. a) crust b) move c) flow d) melt
TEKCT 4

GENERAL EFFECTS

Maﬁ produces more than a million different kinds of products, both as waste and as useful products that
eventually end up as waste. We are mobilizing many materials at rates greater than the global rates of geologi-
cal erosion and deposition, great enough to change their global distributions. We are using more than 40 per
cent of the total land surface and have reduced the total amount of organic matter in land vegetation by about
one-third.

Natural ecosystems still provide us many services. Almost all potential plant pests are controlled naturally.
Insects pollinate most vegetables, fruits, berries, and flowers. Commercial fish are produced almost entirely in
natural ecosystems. Vegetation reduces floods, prevents erosion, and air-conditions and beautifies the landscape.
Natural ecosystems cycle matter through green plants, animals, and decomposers, thus éliininating wastes.
Organisms regulate the amount of nitrates, ammonia, and methane in the environment. On a geological time
scale, life regulates the amount of carbon dioxide, oxygen, and nitrogen in the atmosphere. Natural ecosystems

also serve important recreational and aesthetic needs of man.

YIIPAXKHEHUSA

I. Packpotite ckoOkH, BHIOpaB MOAXOASIICE IO CMBICTY CIIOBO.
My friends read lots of books (last yéar, tomorrow).

He will go to England (soon, yesterday).

She came home late (next day, yesterday).

It rains in autumn {(often, last year).

R

We lived in the country (next year, last month).

II. CocraBsTe yTBEpAHTEIbHEIC OPEIOKCHUS U3 CHENYIOMINX CIIOB.

1. English, can, she, now, épeak.

10



rain, today, may, it.
must, here; stay, you, long.
ought, my, more, friend, often, visit, to, me.

attend, lessons, must, students.

I11. IIocrasrre maron B ckoOkax B Present Continuous.
The Earth (to move).

I (to sit) at my table and (to write) now.

It (to rain) now.

We (to study) English now.

The teacher (to explain) a new rule at present.

IV. Ilocrasbre rnaron B cko6kax B Present niu Past Indefinite.
There (to be) many rivers in Britain.

Air always (to have) some moisture.

It (to be) very cold last week.

He (to read) English books in the original.

V. Halnnte cOOTBETCTBHS.

air a3oT
water nap
cloud morona
rain BOJIH&
vapour BO3OYX
wave BOJA
nitrogen poca
dew 0bnako
. weather TOXIb

TEKCT 5
PARTICLES IN THE ATMOSPHERE.F

Fine particles change the heat balance of the earth because they both reflect and absorb radiation from the
in and the earth. Large amounts of such particles enter the troposphere from natural sources such as sea spray,
ind-blown dust, volcanoes, and from the conversion of naturally occurring gases into particles.

Man introduces fewer particles into the atmosphere than enter from natural sources. However man intro-

wrae ciomifirant Arnmbtian AL mlfaian iliiao . 111 B .
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Particles also act as nuclei for condensation or freezing of water vapour. Precipitation processes can cer-
tainly be affected by changing nuclei concentrations. However, we do not believe that the effect of man-made

nuclei will be significant on a global scale.

YIPAJKHEHHW S

I.- TepeseauTe cnenylomye npeanoxkenns, odpalas BHUIMaHHE Ha 3HAYCHHE Iiarona to be.
My friend is to come at ten. | |
Her purpose is to enter the University.

Our task is to study well.

The teacher is to be there before five.

wokwN

My aim is to learn English.

II. Ymorpc6ute rmaron B ckoOxax B Past Indefinite Active unu Past Indefinite Passive.
1. Saint Petersburg University (to found) in 1724,

This house (to build) last year.

W N

America (to discover) by Columbus,

Machines (to move) by electricity.

w e

New books (to give) to the students.

III. TlocTaBbTe «tO» MEPEN THATOIOM, IIE 3TO HEOOXOAHMO.
Letus ... go home.

He started ... translate a new article.

WON e

My friend can ... speak French.

He ought ... do this laboratory work.

wnoe

He is ... come there at 9.

IV. Halisure coOTBETCTBHA.

corrode BLIBECTPHBATD
erode CTOYHEIC BOALI
waste pXKaBETh
stream nLiMKa.

smog MOTOK

power CKOPOCTb

mist  cuna

rate TYMaH

shoWer  NHBGHD

12



V. Ynorpe6ute riaron B cko6kax B Past Indefinite niu Present Perfect.
He already (to read) some stories by this writer.

Popov (to invent) the radio in 1895.

Many years ago the climate here (to be) like that in the Crimea.

He (to be) to England already three times.

kl'l-l)u[\):—‘

The student (to pass) exams-on geography in 2000.

TEKCT 6
CLIMATE IN THE PAST

Our knowledge of climate in the remote past is derived from geological evidence and the study of fossils.

For the past few hundred million years, the earth’s climate has been characterized by alternate ice ages and

warm interglacial periods. An ice age is generally believed to occur when some mechanism, such as shift in the
tlt of the earth’s axis in space or natural cycle of precipitation and freezing at the poles, causes the polar ice
>aps to spread over substantial areas in lower latitudes. Fossil evidence has confirmed that ice ages have
sccurred regularly in the earth’s history. Studies disclose that the glaciers advanced and withdrew four times
Juring this ice age. As the ice sheets advanced, the climate south of them is known Mg»kg@gle colder and
wetter. When they withdrew, southern latitudes grew warmer and drier. The evidence suggests that at the height
>fthe last ice age, what is now the Sahara Desert was arable, vegetated land supporting human and animaj life.

. . . el Srmp A
Prior to the onset of this age, the world is known to have been much warmer than today. Glaciers did not

axist in the Arctic or on Antarctica.

YHPA)KI—IEHI/Iﬁ

I. Buibepnre Eepriylo TmarosHy1o Gopmy.

l.  Boys have always been interested in books ... (described, describing) the life of people in the past.

[

Who is that man ... (told, telling)-something interesting.
3. The test ... (written, writing) by this student was very difficult.

}.  Flights to the moon ... (described, describing) by great writers were interesting to read.

II. TlepeBemuTe chemyIOMMe NPEANOKEHHUS, O6palas BHUMAHHE 1A cbynxuino Participle I.
l. A new broadcasting station has begun to function.
). The news was exciting.
5. Whistling, Tom left the house.
}.  Weather permitting, we shall start at seven.

5. My friend saw me coming along the street.

TTT X . ~ - . - .



5. Winter (to follow) by spring.

IV. HaliguTe cCOOTBETCTBHA.

earth’s surface BOJIAHOM nap

ocean currents cMech TasoB

toxic substance HEePEMEHHOE KOTHYECTBO
thin layer TCUECHHA OKeaHa

water vapour . TOKCHYECKOE BEIECTBO -
variable quantity MOBEPXHOCTD 36MIH
gases mixture . TOHKHH CITOH

V. H3mennte Bpems ritaronos — Past Indefinite Ha Present Indefinite,

1. Peter got up from his seat and quickly went up to the window.
2. He heard some strange sounds in the distance.

3. The boy stood ready to fight.

4. Everything was all right.

TEKCT 7
IMPACT ON FRESH WATER ECOSYSTEMS

Effects of acidification of rivers and lakes were discovered in the mid-1960s over large areas of northern
Europe and North America, well before effects on forests became manifest. On Sweden lakes larger than 1
hectare today about one quarter is acidified. The composition of diatoms started to Change in the 195 Os, indicat-
ing a shift to a more acidic situation, and kthat ten‘den,cy increased markedly in the 1960s and 1970s. Similar
trends have been reported from several regions in North America, where hundreds of lakes with pH values
below 5 have lost most or all of their fish stocks. Effects of acidification are most noticeable during the spring
snowmelt when large amounfs of NO; and H*are mobilized and cause a surge of acidity and mass mortality of
fish. Mortality is attributed to the elevated levels of aluminum, mobilized during the snowmelt, which is toxic
to fish. Severe depie-tion of fisheries has already taken place. Acidification may also leéd to the mobilization of
metals from sediments. In particular the mobility of mercury appears to be enhanced, but also of copper. Areas
sensitive to acidic deposition are such with carbonate-free bedrock. Watercourses in such areas are poorly

buffered with ionic strength.

YTIPAXXHEHUA

[. TlepeseanTe cnenyIolne NPENTIOKEHN, 00palllas BHAMANHE HA QYHKIMIO TEPYHIHA.

1. He is found of reading.
14



He objected to sending them an invitation to the conference.
They began designing a new house.

Reading is very useful.

His coming was unexpected.

II. YrotpeGure rnarons B ckoGkax B HY)XHOHM BHIO-BPEMEHHOH opMme.

Our teacher (to leave) for Moscow next week.

My friends (to go) to France last summer.

They already (to provide) the laboratory with modern equipment.

At present there (to be) about a hundred technical institutions in Great Britain.
This student just (to graduate) from the University.

v

I11. Haiigute cOOTBCTCTBHA.

METL 3HAYCHHC excess of water

OTJIHYHE OT deficiency of water
aBaTh BOBMOXHOCTb saline water

eOCTATOK BOJLI to give an opportunity
30LITOK BOJIBI ~ unlike

MEnas Boaa to be of importance
MOTHOCTH density

IV. Cpenaiite cnenyioue NpeaAnoXKeHHs OTPHLATENLIBIMH.
I have read this article today.

He got up early on Monday.

They have had a lot of spare time this week.

He wrote a letter to his friend a day ago.

My friend is watching TV now.

This student was translating a text from 10 to 11 yesterday.

V. Ilepesenute caeqylomue CIOBOCOUETAHHS, HCIIONB3Ys HYKHDIH BAPHAHT [J1arolLHOM (OPMEL.

ITpobitemsl, penIcHHEIC UMH.

a) solved b) solving c) solve
HanucanHoe nuceMO,

a) writing b) written c) wrote

MecTon, HCTIONL3OBANHEIH HAMMU.

al) neina h)swoad A 2aan



large quantities. When this water is discharged back into the rivers after use, it is very damaging to marine life
Furthermore, wastes in hot water absorb oxygen more rapidly than in cool water. Thermal pollution can help tc
create excessive growth of algae. The ecological cycle is disrupted. Therefore nuclear technology can be
improved. For example, it is possible to build cooling towers at nuclear plants. In these towers the heated wate:

is cooled before being released back to the river or lake. It is also possible to create new lakes of great scenic

and

TEKCT 8§ .
THERMAL POLLUTION

Thermal pollution is a problem associated with nuclear power plants. The reactors heat the water in ver

recreational value in which the pure but heated water can be cooled.

Thus through the use of the technique, temperature variations in water, whether from natural or artificia

causes can be ascertained.

wWON =

A

Ll ol

WO =

wnoe
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YITPAXKHEHUA

1. TlocTapsTe rmaron B ckoOkax B Present Indefinite Passive nnn Past Indefinite Passive,

This book (to publish) last year.

The result of the experiment (to show) in this article.
The data (to obtain) experimentally last week.
Objects with negative stability (to call) unstable.

We (to show) the house and the garden.

I (to tell) about it yesterday.

1. Tlepepenute cneyiomue NpeAIoKCHHs, oOpailas BHHMAHHE HA MECTO NPHYACTHH.

Hydrogen is the lightest element known.

The technique employed uses a single probe.

The coming session will be difficult.

Performing the experiment he used a new method.

II1. Ilepesenute cnegiyroume npe/aoxennus, obpaias BHMMaHHe Ha IPEUIOTH epey repyHaueM.
You must aim at obtaining accurate results.

I think of trying another approach.

The droplets are capable of being photographed.

He succeeded in obtaining the reliable results.

The book is aimed at acquainting the readers with modern achievements in astrophysics.

IV. Bribepute npaBunbHbIN NEPEBOA.
The expedition has returned this week.
' a) 9KCHEAHIHA JOJDKHA BEPHYTLCS Ha 3TOH Hefene



b) sKCHEAUIHs BEPHYNACH Ha 3TON Hemene

C) 3KCHeqUIHs BEpHETCS Ha 3Tol Heaene
2. He was to make a speech at the conference.

a) OH BLICTYNHI Ha KOHQEPECHINH

b) oH momxen GbIN BLICTYNMHTL Ha KOHQEPEHIIHA

C) ero MOMPOCHNH BLICTYITHTh Ha KOHQEPEIIHH
3. The student was listened to with great interest.

~a) CTYACHT Ciyuian ¢ GONBIINM HHTEPECOM

b) cTyAEHT ChylIaeT BRICTYNIIEHHE ¢ OONBIUIMM HHTEPECOM

C) CTYACHTA CIyHIaNHd ¢ GONLITMM HHTEPECOM
4. This book will be much spoken about.

a) 06 3Toit kHure 6yAyT MHOTO FOBOPHTH

b) 3Ta KHHra paccka)eT 0 MHOTOM

C) 3Ta KHHTa J0JKHA 0 MHOTOM pacckasaThb

V. Onpenenure, rae Henonbsyetes Participle I, a rae — Participle 1. TlepeBeauTe CIOBOCOUCTAHHS:
the rising sun, a broken cup, packed things, the falling snow, a lost key, dried fruit, smiling faces, lost time.

KOHTPOJIbHAS PABOTA
~ Bapuant Ne |
WEATHER AND CLIMATE

£ 8 AS .o

AL
When you talk about the weather, you r mean the air. Weather is what the air is like in any one place at any

Tros
one time. How hot or cold is the air ? How much dampness or moisture, 1s in it ? How fast i s the air movu‘lrg ?
How heavily does it press on the earth ? The answers to these questions tell tell about the weather ‘

Weather telFs what the air 1s like ina place at any one time. Climate tells what the weathel is like in general,

jpmadig

]
all year round. Ifa place has fvas much more dry weather than wet weather we say ithas a dry climate. If rt has much

more hot weather, we say it has a hot climate. Yuma, Amnzona for example, has a hot, dry climate. On most

P

summel spring and fall days in Yuma, the weather s dry, sunny, and hot. But on a winter morning, the weather

maz be ralny and cool. Later that same day, the weather may be be dry, sunny, and cool. Weathefachanges each day.
Each place in the world has its own climate. But many climates are so much alike that scientists group them

all'into just twelve types. Each type J%(_:‘_?r_'rh‘es how Hhot or cold and how dry or wet a place is.

KOHTPOJIbHAS PABOTA
‘BAPHAHT Ne 2
SOIL

-

sorl <<d1rt»

‘ o Sing/ . . , . /‘,’S . . . »
Soil is made mostly of tiny bits of rock of different sizes. It also has in it tinv nieces of dead nlants and



water — ice — takes take$ up more space than liquid water. So the ice pusheclh against both sides of a crack. ﬂ“pht the

ooy

rock into stones. Raln and rivers washed the stones down rocky mountains and wore then down into smaller

rocks and pebbles. After millions of years, a layer of very tiny pieces of roc’lf hullt up on top of the earth. Pieces

Wa-m»ww

[Remreimem

of dead plants and animals’got mlxeé‘ln with the bits of rock. This mlxtur“g is sorl
i

KOHTPOJIbHAA PABOTA
BAPUAHT Ne3
CLOUDS

P t '/ /0 S I’» ! / '
Day and night, earth’s surface waters evaporate They 1elease water vapour into the air. When conditions -

oAt e ——

P Simp
are right, the water vapour c M@}lg% back into tiny droplets of liquid water We see this as a cloud. .
e ] L(
Before clouds can fonn two things must happen (1) The air that contams the water vapour must be cooled

(2). There must be tiny partlcles such as dust, gmced with the air.

e i

Clouds coh’lehn all shapes and sizes. On some days youpsee Sthall puffs of clouds that m\

tude, and extent of coverage.
PP'\ C’lMp p %\
_Fog is simply a cloud on the ground. Fog 1 cl 1p of small water drgplets that are Lélld in the air, just like

a cloud. But it 1s at ground level. And it reduces visibility to less than 1 km.
KOHTPOJIbHAS PABOTA
BAPUAHT Ne 4
WHAT MAKES CLIMATES DIFFERENT ?

The location of a place on the earth decides its climate. If you live far to the north, you live in a cold
climate. The same is true if you live very far to the south. The sun’s rays hit these areas at a great slant and don’t
warm the land very much. But if you live somewhere around the middle of the earth — near the equator — your
hometown probably has a climate that is hot all year round. That is because the sun’s rays hit this area fairly
directly. The more directly the sun’s rays hit a place, the warmer that place is. If you live near the equator, your.
hometown not only gets more sun, but it also gets more rain than places very far north or south.

How high up you live also makes a difference in the climate. If you live in the mountains, you have a cooler
climate. '

If you live near the ocean, your winters are probably less cold and your summers less hot than those in
places far from the ocean. But your hometown usually has more rain than those inland places do. Winds and the

movement of water in the ocean near your home help to make the climate the way it is.
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KOHTPOJIBHAST PABOTA
BAPUAHT Ne§
AN «OCEAN» OF AIR

We live at the bottorii of an ocean of air. At sea level, the air is quite heavy, or dense. Air 1s a mixture of
veral kinds of gases. It is mostly nitrogen (78%) and oxygen (21%). Most of the air is within 16 km (10 miles)
earth. The higher we go the less dense the air becomes. The last thin traces are several thousands of miles
ove the planet.

Earth’s atmosphere gives us warmth and protection. Tt gives us the oxygen we breathe. It stores heat and
stects us from the bitter cold of outer space. And it shields us from the sun’s harmful ultraviolet radiation.

Like the seas, our ocean of air is always in motion, Like the seas earth’s atmosphere has air «currentsy,
ergy from the sun drives those currents. The sun heats earth most at the equator. Here the sun’s rays strike
t’s surface most directly. Here the circulation pattern of earth’s atmosphere begins. This c1rculat1on is hke

ant heat engine that gets its energy from the sun.

KOHTPOJIbHAS PABOTA
BAPUAHT Ne 6
MEDITERRANEAN CLIMATE

A special type of climate referred to as “summer drought, winter rain “ occurs in various parts of the world
niddle latitudes, notably in Mediterranean countries, from which it takes its name. It arises from the annuai
1, with the ‘sun, of the subtropical high pressure belt and the temperate latitude low pressnre belt. In the
thern hemisphere in summer the subtropical high moves north to affect the Mediterranean and corresponding
udes elsewhere; in winter these areas come under the influence of the temperate latitude depressions.

The Medltelranean Sea itself belng cool in sununer and warm in winter tends to enhance this pressure
ct. These changes glve rise to dry, sunny summers and comparatlvely wet, stormy winters. By contrast,
ty parts of the world have at least as much rain in summer as in winter, some have more. In the United states,
Mediterranean type of climate occurs in California. For people all over the world, the most popular vacation

holiday resort areas are those with warm, sunny climates like Mediterranean.

KOHTPOIIBHAH PABOTA
 BAPUAUT N7
© OPTICAL PHENOMENA
A rainbow is an arc of coloured light that dlsplays all the colours of the v1s1ble spectrum v1olet on the
le and red on the outside. The center of the circle is the pomt opp051te with the sun (the sky consrdeled as
1ere surrounding the earth). The centre thelefore, is never above the horlzon and the 1a1nbow 1s never

:er than a half circle; the higher the sun in the sky, the smaller the ralnbow. The light from the sim is



“cannot be distinguished. When a veil of cirrostratus cloud.covers the sky, various rings of whitish light ca
haloes aré seen around the sun or moon. They are caused by the refraction of light by the ice crystals of wi

the cloud is composed.

KOHTPOJTILHAS PABOTA
BAPHMAHT . Ne 8
TEMPERATE CLIMATE -

Temperate climates are those, whici1 do not have tropical or pblar extremes. The changes between
winter, while stimulating, are not so extreme as to be frustléting

There are two variations of temperate climate, maritime and contlnental The maritime climate is stror
influenced by the oceans, which maintain fairly steady temperatul es, remammg relatlvely warm in winter
cool in summer. Since the prevailing winds are westerly inl the tempelate-zone, the oceanic influence is car
inland on the western sides of the land masses. This is particularly marked in Euroﬁe where mountain bart
1'uﬁ mostly from west to east thus allowing winds from the ocean to penetrate far into the interior. Marit
weather is characteristically changeable with warm and cold, wet and dry spells lasting several days, but ra
longer. Western Europe’s winters are, as a tule, particularly mild for the latitude because the Gulf Stream ma
the northeast Atlantic abnormally warm. The inﬂqence of the ocean decfea§es toward the east in North Ame

and Europe, and the climate becomes more continental with hotter summers and more severe winters.

KOHTPOJIBHASL PABOTA
| BAPUAHT Ne9
POLAR AND ARCTIC CLIMATES

The polar regions are perpetually covered by ice and snow. During the long summer days — SiX moi
contmuous daylight at the Poles — the sun is too low in the sky to cause appreciable melting and the tempera
rarely rises above the freezmg point. The long polar night is a period of intense frost. The lowest air temp:
tures at the earth surface have been recorded in Antarctica, well below -100°F (-73° C).

The north polar region is covered by the frozen Arctic Oéea11, a vast plain covered with snow except wi
the ice is laid bare by the winds. Antarctica, on the other hand is a great mountainous continent covered v
ice, in places many thousands of feet thick. Human life in the normal sense is impossible in these fro
regions. During the last twenty years, however, scientific parties of many nations have become establishe
Antarctica. Apart from"thé extreme cold, the main hazards are the fearsbme blizzards, winds of gale force
driving, drifting snow that make outdoor activity impossible. In the northern heinisphere, the ice cap that cor

almost all Greenland makes it similar to Antarctica.
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KOHTPOJIbBHAA PABOTA
BAPUAHT Ne 10
ENVIRONMENTAL PROTECTION

The air we breath, the soil on which we stand and walk, the water we drink are all part of the environment,
he seas are in danger. They are filled with poison, which kills fish and sea animals. Fish and reptiles can’t live
them because of the shortage of oxygen in the water. If people drink this water they can die too. Air pollution
also a very serious problem. The ozone layer protects us from radiation. If there are holes in the ozone layer
traviolet radiation can get to the earth. These holes are the result of air pollution. It is dangerous to be in direct
mlight because ultraviolet radiation can cause skin cancer. Nuclear power stations can go wrong and cause
iclear pollution. Nuclear pollution cannot be seen, but its effects can be terrible. Both clean air and clean
ater are necessary for our health. If people want to survive they must solve these problems quickly. Man is

:ginning to understand that his environment is not just his own town or country, but the whole earth.

II KYPC
METEOPOJIOI' Is1

_ TEKCT 1
MEASUREMENT OF TEMPERATURE

In order to obtain the true temperature of the free air it is very important that the temperature-measuring
struments be exposed properly. It is necessary that they should be placed in an open space where the circula-
on of air is quite unobstructed, but they cannot be exposed freely to the sky and the direct rays of the sun, This

usually accomplished by mounting the instruments in an instrumental shelter, which is nothing more than a
hite wooden box with louvered sides, which allow free movement of air. In addition to protecting the instruments
om direct and reflected radiation, the shelter also serves to keep them dry.

In order that the observed temperatures may be representative of conditions in the free air, it is important
at the location of the shelter be typical of the nearby area. It is also required that the shelters be so inétalledj
at the thermometers should be about 4%% feet above the ground. In cities, the shelters are sometimes necessarily
stalled on roops of buildings but temperatures obtained in such locations are of doubtful validity as an indica-

o of the thermal climate of the city.

Jlexcmka K TEKCTY

10bstructed OeCnpensTCTBCHHELH
ovement ABWXEHHE

flect OTpaxarb

stall YCTaHaBIHBaTh

5 YITPAXKHEHWA



II. Haiinure COOTBETCTBHAL.

necessary - . - cBOOOAHBIA
ray OTpaXaTh
_require HONYy4aTh
wooden npsiMOH
important TpeOoBaTEL
direct . . . ICPEBSHHLIA
free HEOOXOIHMBIH
~ obtain ay4
reflect BaXKHLIA

I1I. TIpuBeauTe pyccKHe PKBUBAJICHTLI CIEAYIOIHX aHITHHCKUX COB:

hydrometer, barometer, correction, atmosphere, spray, equator, anticyclone.

TEKCT -2
ANTICYCLONES

An anticyclone is an area of high pressure bounded by closed isobars, circular or oval in form. The ci
lation of the air is clockwise in the northern hemisphere and anticlockwise in the southern hemisphere. W
cannot exceed a small speed in an anticyclone, and the weather is generally quiet and settled. In an anticycl
in contrast to the depression, there is an inflow of air at the high levels and an outflow nearer the surface. 1
throughout the greater part of the troposphere there is a slow subsidence of air, which brings about-an incr
(in the stability of the system, often with the formation of a temperature inversion. The deéscending air is war
by compression, with the result that the relative humidity is decreased..

In summer these factors usually bring about a clear sky and fine, warm weather, In winter, on the o
hand, there frequently occurs the condition known as “anticyclonic gloom”, widespread stratocumulus clot
the base of the inversion.

Because of the possibility of radiation fog with clear skies and the stagnant air, anticyclones are o
associated with poor visibility and, in heavily polluted air, smog. Even in summer, sea and coastal fogs

form and be a hazard to inexperienced sailors.

JlekcHka K TeKeTy

clockwise IO YaCOBOH CTpENKe
anticlockwise IPOTHB Y4COBOH CTPENKHU
inflow IPUTOK, HAIILIB
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outflow BLIXOJ, HCTCUCHHE

subsidence najenue
inversion HHBEPCHSA
stratocumulus CIIOHCTO-Ky4eBLIE 001aKa

YIPAXHEHHA

1. Hafigure B TEKCTE OTBETHI Ha CIEAYIOILIHE BOMPOCHI,

1. What is an anticyclone ?
2. What circulation of the air is in the northern and in the southern heniispheres ?
3. What does an anticyclone bring about in summer ?
4. What is anticyclonic gloom ?
[I. Haitnure cOOTBETCTBUA.
quiet BO3MOXHOCTh
surface H3-32
to bring about CIIOKOHHBIH
compression YMEHBIIATh
to occur HOBEPXHOCTD
possibility BBI3HIBAThb
to decrease CKaTHE
because of LUKJIOH
depression BO3HHKATh

‘TEKCT 3
SNOW

Ice crystals that mass together form flakes of snow. Obviously in the cloud levels where the snow originates
the temperature must be below freezing. If the temperature is high enough between the cloud level and the
ground the snow will melt as it falls and turn to rain. At temperatures only a little above freezing partial melting
takes place. Snow can reach gr"ound level with temperatures as high as 4°. At these higher temperatures the
snow consists of large flakes because the partial melting allows the sm'aller‘ﬂakes to stick together. If the
temperature is well below freezing the snowflakes are small, dry and powdery. Powdery snow, when settles on
the ground, is not slippery. , ‘

The depth of snow can be measured on a graduated pole placed vertically in an open situation. For estimat-
ing equivalent rainfall the observation should be made daily, or at even shorter intervals, because over a period
of time the snow layer contracts by melting, and it compresses under its own weight. If a raingauge is used it

must either be heated to melt the snow as it falls, or the snow must be melted by the observer when he reads the



ramtali OOXKJACBLIE OCAaZIKH, XXHUIAKHE OCdJIKU

YITPA’JKHEHUA

1. HaliquTe B TEKCTE OTBETLI Ha cne/:(ylomne BOIPOCHL.

1. Where does the snow originate ?

2. At what temperature can snow reach ground level ?

3. How can the depth of snow be measured ? ,

4. How should the observation for estimating equivalent rainfall be made ?
- II. HaiituTe COOTBETCTBHSL.

flake TasATh .

to melt H3MEPAT

to consist of  mpeBpamaTh

to allow HarpeBarth

dry najarh

to measure COCTOSITh U3

to heat CHEXHHKA

to turn I03BONATH

to fall cyxoi
TEKCT 4
FRONTS

Fronts are the boundary regions between different air masses, usually warm and cold ones. Throughout a:
air mass conditions are more or less uniform, but sharp changes occur in comparatively narrow regions at th
fronts. These changes give rise to thick cloud and rain and this is why fronts are such important features 1
weather study. A L '

The most significant fronts are those havmg warm, damp air on one side and cold, usually dry, air on th

‘ other. The warm air bemg lighter tends to rise above the heavier, cold air. o

Altematlvely, the heavy cold air may be thOUOht of as cutting under the lighter warm air. In either case th
surface separating the two air masses will be not vertical but slopmg, with the warm a1r uppermost, the cold ai
lying underneath in the form of a wedge.

Fronts are usually several hundreds of miles long and extend vertical ly to the Lippér part of the tl'opdsphei'e
As a rule they move more or less steadily sideways, although occasionally they are stationary. If the cold-air i
retreating, so that as the front passes overa place the temperature there goes up, the front is called a warm fron

Ifthe cold air is advancing the temperature change 1s reversed and the front is called a cold front, which is mor
steeply sloped than a warm front.

Jlekcuka K TEKCTY

give rise BO3HHUKATH
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uppermost: ‘ CaMBIil BEpXHHH
underneath BHH3
wedge - KIUH

YIIPAXXHEHHUA

1. Haiiute B TEKCTE OTBETHI HA CIEAYIOUIHE BOIIPOCHL.

1. What are fronts ?
2. What do the most significant fronts consist of ?
3. Where does the warm air tend to rise ?
4. How do fronts extend ?
5. Which front is called warm ?

I1. Haiigure COOTBETCTBHUA.
narrow pasITHYHBIH
thick 3HAYHTENLHLIHA
significant yCcTOHYHBO
cold TIJIOTHBIHA, TONCTLIH
comparatively TIPOXOJHTE
steadily XOJNOMHBIH
to pass y3KHH
damp CPaBHHTENLHO
different CHIpOH

TEKCT 5
HURRICANES

The true hurricane is a storm originating in warm tropical seas characterized by winds in excess of 33 m/s
blowing around a centre of low pressure, called the eye, where the air is calm. The ring of winds is accompa-
nied by very heavy rain. The period of highest frequency in the West Indian-Atlantic area is between August
and October. A ship caught in one of these storms will experience tremendous gusts of wind, heavy réin, squalls
and huge waves. When a hurricane reaches land it can cause widespread damage, far more than tornado be-
cause of its greater diameter and accompanying effects. The most favoured course for the storm is initially
westwards and then a turn polewards. Today, a hurricane is kept under close watch as soon as it forms and all
ships are warned hourly of its position. ' ’ |

The hurricane is an extreme example of convection. Its energy supply is water from the sea, and if this is

cut off by the hurricane crossing the coast the storm lessens in violence and ultimately dies away. Those



Jlexcuka K TEKCTY

hurricane yparan

gust 'TIOpPBIB BETpa

squall IIKBaJ

convection KOHBEKIIHA
recurvature u3rub Hasaj

gale OYCHL CUIBHBIH BETCp
oppressive THETYIIHHA, 1yIHbIH

YTIPAXHEHHN A

I. Haiipute B TeKCTE OTBETHI HA CIECAYIOUIAC BONIPOCEHL.

1. What is the true hurricane characterized by ?
2. What willa ship experience during a hurricane ?
3. What can a hurricane cause when it reaches land ?
4. What is the eye of a hurricane ?
I1. Haitpute cOOTBETCTRBHA.
pressure nepeceys
frequency TAXENBIH
to experience BONHA
calm TOTIJTHBO
heavy HCIBITEIBATD
course YacToTa
fuel . ‘ JaBJlIcHHE
to cross HANpaBNEHHE, KypC
wave _ CIIOKOWHBIT
to accompany . IyuHeld
oppfessive ' COMPOBOXAATD

H1 TlpuBennTe pycckre 3KBHBANIEHTHI CIEAYIOUMX aHNIHACKIX CIIOB!

equator, hemisphere, absorption, thermal, pressure, aerosol, observation.
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TEKCT 6
THUNDERSTORMS

A thunderstorm is rain or hail accompanied by thunder and lightning. The main condition for its occur-
rence is great atmospheric instability, giving rise to rapid convection to great heights of masses of very moist
air. It is marked by a towering anvil-shaped cumulonimbus cloud, with a dark turbulent base; the cloud rises to
30.000 feet or more.

The thunder and lightning arise from electrical charges. In the turbulent conditions inside the cloud the
raindrops are broken up; the smaller droplets are carried to the top of the‘cloud, the larger ones remaining at
lower levels. Or the drops may freeze, throwing off small ice spicules, which are carried to the top of the cloud.
These processes of separation lead to the separation of electric charges. When the insulation of the air breaks
down, a lightning stroke results, sometimes entirely within the cloud, but sometimes from the cloud to the
earth. The lightning travels along these channels, usually branched, hence the name forked-lightning, at a
distance it is often obscured by clouds and only seen as a flash of diffuse light called sheet-lightning.

On passing through the air the lightning momentarily gives rise to great heat, causing sudden expansion
and contraction of the air, which results in shock or sound waves that are heard as thunder. Sound travels a mile
in about five seconds, so that time in seconds between seeing the lightning and hearing the thunder if divided by

five, results in the approximate distance of lightning, in miles.

Jlexcuka k TekcTy

1ail s rpag

ccurrence © pacmpocTpaHEHUE, MECTOHAX0XKACHHE
sonvection S KOHBEKIIHA

spicule o ' MeNLYaiilHe HIOTOUKH

nsulation H30J1sHd, 0bocobnenne

0 obscure 3aTCMHATD, 3aTMCBATh

sxpansion v . pacHHpeHne

:ontraction CKAaTHe

Ipproximate thGJmsmenmmix

mvil-shaped cumulonimbus ~ THBHEBEIE rPO30BLIC 00IaKa B (JOPME HAKOBAMLIN
YITPAXXHEHU A

I. Haliiure B TeKCTE OTBETHI Ha CACAYIOIIHC BOIPOCHI.

What is a thunderstorm 2
What is the main condition for occurrence of thunderstorms ?

What do electrical charges cause ?

What mranammnn band 6n ehom i ate . o008 L 1 ~



lightning IMEKTPHYUECCKAN 3apsf

separation : rpoM

raindrop MOITHHS

electric charge J07K/IeBast Kanis
great height | yCHOBHS
condition Oomnbuast BLICOTa
instability BIIAXXHEBIH BO3IYX

TEKCT 7
VISIBILITY, FOG AND MIST

Visibility is the greatest distance at which objects may be recognized. At weather observing stations
number of objects at known distances a.re selected and the visibility recorded as the distance of the farthe:
recognizable object. : ,

Fog is said to occur when the visibility is below 1,000 meters (400 yards). In everyday life, however, i
particular for road traffic, fog means a visibility of 200 yards or less. Visibility conditions somewhat above th
fog limit are called mist, or haze. Mist is caused by water droplets, haze — by dust or smoke. -

Fog is caused by cooling and condensation of moist air. The earth cools rapidly, chilling air in contact wit
it, and the condensed moisture appears as fog, which deepens as the cooling continues. The thickest groun
fogs occur in mild, damp air because of the large amount of water vapour available for condensation. Groun
fog tends to accumulate in valleys and over low-lying ground, because cold air, being heavy, collects there. It ;
worse in the country or parks than in city areas, for the heating of the buildings keeps urban areas warmer whe
a current of mild damp air flows over a cold surface, advection fog occurs. It is especially a feature of sea area

and the adjacent coasts in spring and early summer when the water is still cold.

JlexcHka K TEKCTY

Visibility BUIAMMOCTE . v adjacent CMCKHBIH
to recognize y3HaB4Thb advection aJIBEKIIHS
traffic YIHYHOE JBIXKCHHE ‘ : available JOCTYITHBINA
haze TyMaH moisture BIAXXHOCTh
mist TyMaH (n€rkui), Mrina

 YIIPAXHEHUWA

1. HafiguTe B TEKCTE OTBETH HA CIEAYIOLUIHE BOIPOCHL.
1. What is visibility ?

2. At what visibility does fog occur ?
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What are mist and haze caused by ?
4. Where does ground fog tend to accumulate ?

In what conditions does advection fog occur ?

II. HaliguTe COOTBETCTBHUA.

to occur COXPaHATh
droplet KOJIHYECTBO
dust OIHAKO
amount BO3HHKAThH
to appear JOCTYHBIH
to keep Kareiabka
however 0co0bIit
particular 11130193
available TOABIATLCS

I11. [TpuBeanTE pyccKHe SKBUBAJICHTLI CENYIOLUIHX aHITIHHCKUX CIIOB:

calibration, equilibrium, transportation, depression, hemisphere, acceleration, coagulation.

TEKCT &
COMPOSITION OF THE ATMOSPHERE

The atmosphere of the Earth is an envelope of gases permanently attached to the planet in its journey
around the Sun. The ability of a planet to retain an atmosphere depends on balance between gravitational
attraction, temperature and the nature of the gases concerned. The Earth is large enough to retain nitrogen and
oxygen. However hydrogen must have escaped into space at an early stage in the evolution of the planet.

Although air is a mixture of gases, we can think of it as of one gas called clean dry air mixed with the gas
water vapour, together with impurities. Clean dry air consists mainly of four gases: nitrogen (78 %), oxygen (21
%), argon and carbon dioxide (less than 1 %). The most variable component of the atmosphere is water vapour.
It is the most important gas in the atmosphere for meteorologist. Without water vapour there would be no
weather. The atmosphere also contains the so-called rare gases and the gas ozone (O,). The latter is almost
entirely concentrated in a layer lying between 20 and 40 km above sea-level. The importance of the ozone layer
lies in its ability to absorb ultra-violet radiation from the Sun.

Meteorologists usually consider that they are mainly interested in the atmosphere up to a height of about
80 km. |

Jlexcuka x TekcTy

attraction NPHTAXKCHUE



27 VTiv] arnanran

YIIPAXKHEHHWA

1. Hafinure B TEKCTE OTBETH! HA CIEAYIOLIHE BOMPOCHL.

1. What is the atmosphere of the Earth 7

2. What does the ability of a planet to retain the atmosphere depend on ?

3. What is the composition of clean dry air ?

4. What gas is the most important for meteorologist ?

5. Why is the ozone layer very important for our life ?
1. Haiigute cooTBeTCTBHA.

escape BOJIAHOM Tap

attraction BHICOTa

envelope NYTEIIECTBHE

dry air ' crocoGHOCTh

water vapour YIeTy4UBaTLCH

layer o6onouka

ability OPUTAKEHHE

height CYXOH BO3ZyX

joufney k croit

TEKCT 9
CLOUD-FORMING PROCESSES

When water in the atmosphere condenses, it first becomes visible as a cloud, if it is at some upper level, or
a fog, if it rests on the ground. Clouds consist of minute water droplets, so small that they float in the air and are
carried about by the air currents. If the air were absolutely clean and pure the water vapour, on cooling, would
not readily condense into droplets of visible size. But in fact the air is full of minute particles of dust, smoke and
salt from sea spray, sometimes thousands of them in a cubic inch. They stimulate the formation of ice crystals
and water droplets around them and are called condensation nuclei. Clouds have a great variety of forms, from
the towering thundercloud to the flat gray’ pall of a dull winter day. These forms arise from the different pro-
cesses of cooling by which the vapour is condensed.

The main process of cooling is decompression or expansion arising from the upward movement of air.
When this movement occurs in an unstable atmosphere, the air rises in large bubbles or columns. At a given
height that depends on the original temperature and humidity of the rising air, condensation begins; this level
marks the base of the cloud. The top of the rising column is marked by building cauliflower-like heads, which

continue to rise until they reach a stable layer.
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Jlexcura K Texcry

current

to stimulate

nuclei sapa

towering yBCJIH‘{AHBa}OLul‘u"‘lCﬂ, BO3BbILIAIOWHHACH
thundercloud rpo30Bas Ty4a

expansion pacmiupenue

humidity BAXKHOCTD

cauliflower LIBETHAA KalycTa

* [IOTOK, TEYEHUE

noby:xaarh, B030yxaaTh, CTHMYTHPOBATE

VITPAXKHEHMST

1. Hafiire B TEKCTE OTBETHI Ha CASKYIOMIHE BONPOCH.

1. What can be observed when water in the atmosphere condenses ?
2. What do clouds consist of ?
3. What stimulates the formation of ice crystals and water droplets around them ?
4. What forms do clouds have ?
5. What do different forms of clouds arise from ?
1. Haiiaure cooTBeTcTBHSL
visible BHICOTA
level BEpLIUHA
particle ypoBeHb
variety BHIMMBI
to arise from  uactuua
spray pasHooGpasue
movement Opbisri
top BO3HHKATh
to float ABHAKEHHE
height [nasarhb

TEKCT 10
HUMIDITY

Although water is, chemically, a very simple substance, it has some unusual properties. Unlike the other
constituents of air, it is found abundantly in all three states, solid (snow and ice), liquid and vapour, in the same

lacalityv and aften af tho canms timma Thoe aoee seelih b a1 . .



heat of water is unusually large. Another important property of water is its ability to superccol when very pure,

In the lower layers of the atmosphere there is enough water vapour. At a given temperature water vapour
has a definite saturation value, which can be expressed either as its density or as its pressure. Saturation. vapour
pressure (or density) increases rapidly with temperature, There are several ways of defining the water vapour
content of the atmosphere. One is by specifying the partial pressure of the vapour (e) or its density (p ). These
measures define the vapour concentration or absolute humidity of the air. The most familiar measure is the
relative humidity, defined as the ratio of the actual vapour pressure and the saturation vapour pressure over a
water surface, expressed as a percentage.

The presence of water vapour in the atmosphere is a matter of fundamental importance for both the
climatologist-and the weather forecaster.

Jlekcuka k Texkcty

humidity BIAXHOCTD
acquire npuolbpeTarh, JOCTUIATh
release 0CBOOOKIATE

saturation HachlEHNe, CTEIeHb HAachIIeH s
YIIPAJKHERHWA

[. Hailanre B TEKCTE OTBETHL HA CHSIYIOIHE BONPOCHL.

1. What properties does the water have ?

2. What is the latent heat of water ?

3. How does saturation vapour pressure increase ?

4. How can the water vapour content of the atmosphere be defined ?

5. ls the presence of water vapour in the atmosphere important for weather-forecaster ?
H. Haitaute coorBeTCTBHA.

substance : KOAHIECTRO

liquid | BAKHOCTB

property JOCTATOYHO

unusually CBOHCTBO

density JaBleHue

pressure BELECTBO

importance HEOOBITHO

quality HHAKOCTh

enough © IUIOTHOCTh

vapour TEINIO

heat nap
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TEKCT 11
THE WINDS OF THE WORLD

Wind is ﬂw motion of the air over the surface of the Earth. »

There are the climatic zones of the Earth.. Such zones are generally classified according to their tempera-
tures — the hot tropics, the temperature midlatitudes and the frigid polar regions. The zones can be distinguished
according to prevailing winds, such as the equatorial doldrums (regions of calms or light 'variable winds punc-
tuated by squalls and thunderstorms); the trade-wind belts of mainly north-easterly (in northern hemisphere)
and south-easterly (in the southern hemisphere) and finally the polar easterlies. The é_xistence of such well-
defined zones is evidence of a global underlying climatic pattern of air movement c_al]vedbth‘e general circulation
of the atmosphere.

The fundamental cause of the motion of the air over the globe is.the unequal heatihg of the Earth’s surface
by the Sun. The driving force of the wind arises from differences of pressure. In the northerm hemisphere winds
blow anticlockwise around a center of low pressure and clockwise around a center of high pressure, but the rule

is reversed in the southern hemisphere.

| TEKCT 12
FORECASTING WITHOUT CHARTS

- The oldest method of forecasting weather depends mainly upon studying the sky, but it is often supple-
mented by observing the bghaviour of the barometer and taking note of wind, air temperature and humidity.
Precipitation is likely within a few hours if cirrus clouds moving eastwards are followed by low clouds and
the pressure falls. ,
 Precipitation is unlikely if the sky and any ground mists clear quickly after dawn and small detached
cumulus clouds appear during the day. This is an indication of the approach of a summer anticyclone, and the
prediction is more certain if 2 barometer rises and winds are light, north- westmly or edsterly A clear sky in the
evening with low humldxty generally means low mgn tempemtunes in the spnnu autumn and’ wmter thh
perhaps gr ound host or even air froqt The ofhcml servxccs 1er almost entnelv on synoptlc chdrts usmé both
‘the physmdl reasomn y and | expellence
‘The basis of the fmecast is the prognoshc chart based on the so-called “mlmcucal loremstms,” (dynamical

methods).

TEKCT 13
CLIMATIC ELEMENTS

Climatic elements are the components of the climate. The combination of all elements occurring at a given
moment makes the weather; the average weather — that is, the average state of the atmosphere — is called the
climate. The climate depends upon the climatic factors, such as geographic léx(itude;'geographic longitude,
altitude, distribution of land and water, which practicallv do not varv over lanw nerinde - far svarnla +hn
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with one another. ,
It is not possible to enumerate all the elements, because their number can be increased arbitrarily, but the
following may be listed: '
1. radiation, incoming and outgoing;
2. temperature of the air and of the surface of the earth; .

3. wind direction and velocity;
4. humidity and evaporation;
5. precipitation;

6. cloudiness and sunshine;

7. snow cover;

8. atmospheric pressure.

- -The last item is included because of its intimate relation to the instantaneous and average states of weather

and atmosphere. The difticulty is that these items do not really represent single elements, but groups.of elements

The incoming radiation, for example, is divided into. two main parts: direct radiation from the sun anc
radiation from the sky. Each part can be subdivided into any number of elements

TEKCT 14
THE MEASUREMENT AND CHARACTERISTICS OF WIND

One of the most obvious features of natural wind is its unsteadiness. Near the ground it comes and goes it
a rapid series of gusts and lulls. In technical language the wind is usually highly turbulent. This is an importan
characteristic that has to be reckoned with in the design of anemometers, instruments for measuring wind.

In modern meteorology wind is usually measured as vclouty that is a compound of speed and direction
k Speed is given either in knots or in meters per second. Direction is given either with reference to the pomts 0
the compass or as degrees from true north.

Winds of force above 9 are not experienced in land; when they do occur, trees aré uprooted and building;
suffer damage. Meteorologists confine the term “hurricane” to special kinds of storms that are often met with i1
warm tropical seas. The term *“gale” is used only when the average speed of the wind exceeds 34 knots (17-2(
m/s) for at least 10 minutes. Isolated gusts or brief, sudden squalls are not gales. When the speed of the wind i
more than 64 knots (33 m/s) metcorolog,lsts use the term “hurricane”.

For the measurement of wind speed there are many pOS‘%lblhtlL‘s Mdny metemologca] stations hawi
anemographs, instruments for recording simultancously the speed and dnectlon of the wmd usually at th
height of 10 m.

TEKCT 15
EFFECT OF RELATIVE HUMIDITY

Relative humidity, expressed as a percentage, represents the ratio of the water vapour present in the air t

the vapour, which the same air could contain if saturated. The relative humidity at the air above the wate
affects evdporatlon in so far as, when considered with air temperature, it determines the actual vapour pressure

This is a measure of the amount of water, in the form of vapour, present in the atmosphere above the water. Th

,tempera.ture of the water being higher than the temperature of the air, evaporation will take place mainly throug

the turbulence in the boundary layer of the air, even though the relative humidity is 100 per cent near the wate
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surface. When air-and water temperatures are equal, the vapour pressure gradient, which determines the rate of
evaporation, is proportional to the saturation deficit; that is, 100-% minus the relative humidity.

Under normal fair weather- conditions, and in most regions, relative humidity slowly decreases upward
from the earth’s surface. Vapour pressure, on the other hand, normally decreases rapidly because of the tem-
perature gradient. During storm periods temperatare and humidity inversions and irregular variations are common.

KOHTPOJIbHAS PABOTA
BAPHAHT Nel
METEOROLOGY

Meteorology is the study of the air and the changes that take place in the air. Since the daily variations of
the different conditions of the air are what is known as «weathery, it is with the second phase of the subject that
we shall be especially concerned. One cannot doubt the importance of meteorology to the well-trained mariner.
When at sea, his common natural surroundings are the sea and the air. Of the two, it is the-air that has the more
fundamental relationship to the seaman since the condition of the sea surface is merely a reflection of the
prevailing and past conditions of the atmosphere. There is scarcely a seasoned mariner who has at some time
experienced the full fury of the air when out in the open seas. Obviously, then, a knowledge of the weather and
its expected changes will contribute greatly to efficient navigation and seamanship. Since a complete knowl-
edge of weather conditions over a large area depends on observations from many points, they must be taken
accurately and correctly to be of any value.

KOHTPOJIbHAS PABOTA
BAPHAHT No 2
WEATHER AND SHIPPING

Modem shipping is less affected by weather, nevertheless, weather services are necessary for their suc-
cessful commercial operation and sometimes for their safety. These include synoptic reports from which the
ships’ officers may construct weather charts for their own locality and warnings of adverse weather, particu-
larly gales and fog.

Any ship will obviously be slowed by strong head winds and by the high waves which strong winds
generate. There is now a service operated in conjunction with forecasting services. It tells the ship’s master
sither the route that will enable him to complete the voyage in the shortest time.or the best course.

Our knowledge of ocean weather has been built almost entirely on meteorological observations by merchant
ships. All the observations are entered in log bbolcs that are studied and summarized. From these data aknowledge
»f the climate of the ocean areas has been built up and published in tables and atlases.

KOHTPOJIBHAS PABOTA
. BAPHAHT N3 :
. THE FORMATION AND NATURE OF CLOUDS

When the surface of the Earth is heated by the Sun, or when cool air moves horizontally into a warmer
egion, there is a difference in density in the vertical and the warmer air tends to ascend. This is the process
mown as convection, and it is responsible for the appearance of cumulus clouds, beginning at the level at
vhich the air becomes cold enough for its water vapour ta be saturated Annther mathad by whinh ain in famaad
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Finally, on a clear, calm night there is considerable radiational cooling of the surface, usually with deposi-

e o

tion of dew. Slight air movements can spread this cooling to the layers of air near the surface, and fog forms.
Sea fogs are the result of warm, moist air of tropical origin moving over the cool séas of the higher latitudes.

Cloud amount, the fraction of the sky covered by clouds, is reported in oktas, or eighths of the sky. A
completely cloudless sky is thus reported as 0/8 and overcast sky as 8/8.

KOHTPOJILHAS PABOTA
BAPUAHT Ne 4
EVAPORATION

Evaporation is the process by which water is changed from the liquid or the solid state into the gaseous
state through the transfer of heat energy. At every free water surface, whether it is a lake, a wet field, or a
droplet on the leaf of a plant there is a continuous interchange of molecules of water. The more rapidly moving

-molecules escape from the water into the air; other molecules from the air are caught in the watér and augment
the mass. When the sum total of the interchange represents a loss of molecules from the water, there is evapo-
ration. When the opposite condition prevails, there is condensation. When the interchange of molecules is
equal, evaporation is zero. The mere fact that the relative humidity in the open air above a water surface is 100
% does not mean that evaporation is zero, as vapour pressure gradient causes a flow of water vapour, even at
100 % relative humidity. Furthermore, water vapour weighs only 0.6 times as much as the dry gases of the
atmosphere and continually tends to rise. Atmospheric turbulence, however, is the principal cause of vapour
transfer in the atmosphere above land and water surfaces.

I KYpPC
2KOJIOT A

TEKCT 1
ENVIRONMENTAL PROTECTION

The poisoning of the world’s land, air, and water is the fastest-spreading disease of civilization. If present
trends continue for the next several decades, our planet will become uninhabitable.

The seas are in danger. They are filled with industrial and nuclear waste, pesticides and chemicals. These
pollutants are very harmful. One day nothing will be able to live in the seas. The Mediterranean is already
nearly dead.

Air pollution is a very serious problem. Industry and transport are major sources of air pollution. Industrial
enterprises emit tons of harmful substances. People are affected seriously. Dust or smoke containing poisons
causes problems to human health. They are also the main reason for the greenhouse effect and acid rains.

Modern cities are very noisy places. Steady exposure to sound at levels more than 90 decibels causes loss
of hearing. Other effects of noise on man include harmful physiological as well as psychological effects. People
are beg,mmng, to realize thdt environmental problems are really problems for everyone. They join and support

various international green parties such as «Greenpeace».
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JlexcHKa K TeKCTy

environmental < : 'orcpyﬁlcamm"aﬂ- cpera
environmental protectlon " 3aiuTa oxpy,xcuomeu cpe,ru,l
- disease - v " 'GoresHs ' '
to spread T pacTpOCTPaHATRCE
trend TEHIEHLHA
uninhabitable chpuro,rLHLm LTS KHITBA (mrsrm)
pollution Coeew o 3aTpsA3HeHHe
acid rains ' © RUCAOTHbLIE A0HKAH
greenhouse effect " - 7% napuukosbit SdexT
~ to emit B BHIOPACHIBATD
emission BeIOpOC
harmful substances BpEIHbIE BEWECTBa ;-

YTIPAXKHEHWT

[ Haifagre B TEKCTE OTBETHL HA CASKYIOWHE BONPOCLL.
What is the fastest-spreading disease of civilization ?

2. What will happen to our planet if present trends continue ?
3. What is happening to-the oceans, seas and rivers ?

4. Do you think it is possible to save the Mediterranean ?

5. Isair pollution a serious problem ? Why ? |

6. What is the main cause of the gxeenhouse effectand acid rains 2
7. Have you heard of «Greenpeace» ?

I1. Hafimure COOTBETCTBHA.

to realize BLIOpacHIBAThL
to emit 11bl

danger 370pOBBE
health NPOAOIIKATD
harmful OMACHOCTH
poisons TIOHHMATh
emission BpeAnbIi

to join BBIOPOC

to continue IPHCOETHHATHCS
disease donesnn
TEKCT 2
ECOLOGY AND ENVIRONMENT

A primary feature of life on earth is that organisms do not exist in isolation: instead the entire biosphere is
composed of a range of ecosystems each of which contains a number of species and a number of microenviron-
ments. A forest, or a lake, provides examples of typical ecosystems, but the scale can vary widely; the entire
biosphere constitutes the earth’s ecosystem.

A primary feature of an ecosystem is that it tends toward self-regulation. Solar energy is absorbed by the
green plants of an ecosystem, to prov1de through photosyntheqls the basic ene:gv mput which is araduallv

’consnde hv: metahalicm thraioh tha frnd {‘hq!n and dicoinatad o lant Thivd e Ta 0 8l A0 il



some energy being lost as heat — until it is all dissipated. Geological processes and ctimati¢ change oring sIow
changes in the composition and structure of ecosystems, as does the constant geographic movement of species
and continued genetic evolution. Abnormal weather, fire and similar phenomena bring rapid changes..

JlexcHka K TEKCTY

species BHj1, PA3HOBHIHOCTD tend ; HUMETH TCHACHITHIO

microenvironment MHKpOcpeaa successive - TOCHASRYIOIIHIT

photosynthesis thorocunTes dissipate pacceuBaTh, pa3roHAThL

mput norpebnenne consume . nOTPebaAsATb, PACKXOAOBATE
YIIPAXKHEHIS

1. Hafinure B TekeTe OTBETHI HA CISHYIOLLHE BOIPOCLI.

1. What is entire biosphere composed of ?

2. What is the primary feature of life on the earth ?-

3. What is the primary feature of an ecosystem'? -

4. How is the basic energy input provided ?

5. What is the way of energy flow through an ecosystem ?

6. What processes influence the composition and structure of ecosystem ?
1. Haiiante cooTBeTCTBHSA.

isolation nocnenyomui

forest HOTpebIenne

selt-regulation M3MEHEHHUE KAMMATa

entire biosphere BHIbLI

solar energy cpena

successive CAMOpPEryJIsUus

input nec

environment COSTHEMHAs DHePrus

species Bes Guocdepa

climatic change H30JIALHS

1. Tlpuseaure pycekie IKBHBAREHTEL CIAEAYIOWMX AHITHACKUX CNOB:

protection, conservation, aerosol, circulation, spray, absorption, international.

TEKCT 3
ECOLOGY

Ecology is a branch of science, which treats the world of nature — including its human component at certain

levels of biological organization, It is the study of the living organisms” interactions with each other and with
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their enviromment. Particular concern of the ecologists is with the «higher» level of life organization: from'
population to biosphere. The functional unit in ecology is the ecosystem because it includes all of the intérac-
tions of communities with both their living (biotic) and their noﬁliving (abiotic) environments.

Ecology is a multidisciplinary science. Facts about ecological systems are drawn from biology, geology,
chemistry, physics and other scienees. Originally ecology was treated as environmental biology. Modern ecol-
ogy has to deal with environmental problems caused by human activities. People have always affected the
natural environment. But the population growth along with emergence of industrial world economy during the
last two centuries has increased the magnitude, complexity and rate of these modifications. Today enivironment
is not just modified by human action: it is radically transformed. Global satéllite observations of the Earth have
revealed that about .60 per cent of land surface is to some extent damaged by industfial, agricultural; and other

human activities, whereasno more than 40 per cent of land remains intact.

Jlexeura k Texery -

environment . OKpy/Kalolas cpena -
population . . rlonynauml,’ﬂacehenne

to deal with. T UMETh AeNO C . 7

to cause .-'.. OBITB MPHYHHOMN, BHI3BIBAT
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to respond to pearnposars Ha ...

© YITPAXHEHWA

1. HafiauTe B TEKCTE OTBETHL HA CAGAYIOLLHE BONPOCHI.

1. What does ecology study ?

2. What is the functional unit of ecology ?

3. What kind of interactions does ecosystem include ?

4. Where are the facts about ecological systems drawn from?

5. What does modern ecology have to deal with ?

6. How have people affected the natural environment ?
1. Haiizute cooTBeTCTBHS.

branch CIYTHHK

level BKJIIOYATh

science HETPOHYTHIH

activity pocT

magnitude OTpPAacih, BETBH

satellite YPOBEHB

observation  mHayka

include AeATENRHOCTD



TEKCT 4
THE EARTH AND THE SOLAR SYSTEM

- The earth is a member of the solar system of which the sun is the centre. Nine planets, including the earth;
revolve around the sun. The earth takes 365 Y4 days to make a complete revolution about the sun. The earth is
far away from the sun. lts average distance from the sun-is 93, 003, 000 miles. _

The earth is almost spherical in form. Its diameter is-about 8,000 miles. The average density of the'earth is-
5.52 g/em’, and it increases toward the earth’s centre. The temperature also increases toward the centre...:

The earth rotates on its own axis once in about 24 hours. Its satellite, called the moon, is controlled by the
carth. It revolves around the earth once in about 28 days. The moon is much smaller than the earth. The moon
is the cause of ocean tides, which have been of some importance for many millions of years of the earth’s
history. The geological influence of the sun upon the earth is far greater than that of the moon. It is the chief
source of the earth’s light, heat and energy which have made largely or wholly possible not only the work of”

rock weathering, streams, glaciers, and winds, but also plant and animal growth and progressive development.

Jlexcuka k TCKCTY

almost OYTH ‘ revolution ofopor
average cpenuuit | to revolve BPALIATLCA
axis, axes OCh, OCH : light cBET
cause NpHYHHA influence BIHAHHE
certainly KOHEYHO complete TOAHBLL
chief TIIABHBIN, OCHOBHOIT heat i S TETIo
considerable SHAYMTELHBIH ~o. density , MAOTHOCTh
increase (n., v.) YBCAHUCHHE, YBEAHYHBATH

YIIPAXKHEHHMA

l. HaifauTe B TEKCTE OTBETHI Ha CAELYIOIIHE BOMPOCHL.

How many days does the earth take to make a complete revolution about the sun ?
What is the moon controlled by ?

What is the chiet source of the earth’s heat, light and energy ?

Which planet is smaller, the moon or the earth ?

AR o

How does the temperature of the earth change toward the centre ?

I1. Haiiaute cooTseTcTBus.

revolution pocT
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density passuTHE
geological influence  cryTHHK

chief source fyHa

average obopoT

considerable cpeanuit

satellite TVIaBHbI RCTOMHMK
moon 3HAYHTEALHLIA

growth IL0THOCTh
development TEOOTHYECKOS BAUAHHE

TEKCT 5 '
POLLUTANTS IN AIR

Adir pollution is an age-old problem. First of all, there are nature’s own pollutants, composed of flying-dry
earth particles, yeast, pollens, moulds and bacteria. For many centuries, smoke from burning coal was the most
harmful source of air pollution. It not only caused a wide range of ailments but also coated city buildings in
deepest black. In the early 1900 s, motor vehicles began spewing out carbon monoxide, which now accounts 52
per cent of our total tonnage of airborne pollutants. Finally, since world war 1, 'synthetic chemistry has been
emitting a new mixture of compounds into the breathing space around us. The stuff we inhale is a kind of weak
broth of chemicals and water vapour. The ingredients react with one another or come under the influence of the
sun’s energy, so that the broth undergoes constant change-s. It heats up and cools down, rises and falls, and is
moved by winds.

Studies have shown that, in general, automobiles and trucks are the major contributors to air pollution,
accounting for 60 per cent of total tons emitted. Industry takes the next largest share of the responsibility with
a contribution of 18 per cent. Electric power generating plants contribute 13 per cent. Space heatmg and gar-
bage disposal contribute 6 and 3 per cent, respectively. )

Polluted air is also laden with a variety of small particles. This particulate matter escapes from many
different manufacturing processes. It also comes from buming fuels, garbage, incineration, and accidental
fires.

Particulate matter may contain microscopic chemical droplets and minute fragments.

Jlexcuka K TekcTy

particulate matter TBEPAOE BEUIECTBO ' ~ garbage ‘ " Mycop

pollutants ' 3arpasHUTENH  broth Oynbon

yeast - APOAIKH ailment ' HE30POBLE

pollen - ' TTHLTBILE ‘ © source HCTOYHAK

airborne TIePEHOCHMBIE 1O BOJIYXY mould [NIECeHDb
YIPAKKHEHM

l. Halinute B TexcTe OTBETHL HA CIELYIOLINHE BOIPOCHI.
1. What are nature’s own pollutants composed of ?



J. VY HAL 1D UIC 1HAJUL VUVHILLIUUEUED WU Gl pruULideiuag .«

1I. Haitaure cooTBeTCTBHA.

dry BABIXaThb

particle map

coal Mycop

compound nAeceHL

vapour cyxoit

to-inhale yTOb

contribution HaCTHLA

mould coeAnHenye (BelecTBo)
garbage BKJIAN

111. IlpuBeanTe pyccKHe SKBHBANEHTEI CITETy FOLIMX AHTIMITCKAX CIOB:

spray, absorb, protection, circulation, condition, urban, international.

TEKCT 6
POLLUTION OF WATER

There was a time when rivers, lakes and oceans seemed infinitely renewable. They served as bottomless
sinks into which one could pour almost anything to make it disappear. Factories that needed plenty of water for
washing and cooling during production were usually situated on the banks of lakes or rivers. This gave them the
added convenience of being able to flush wastes straight into the water. It was hoped that wastes would disin-
tegrate on their way downstream or come to rest on the bottom forever.

Some of the dirtiest industrial wash water comes from steel mills. Tons of metallic particles, acids, oils and
poisons, such as phenol, ammonia, and cyanide, are emitted in steel making mills,

Textile furnishing is another industry that pours out far dirtier water than it takes in. Cancer- causing dyes,
salt, and organic particles drain into the nation’s streams by the millions of pounds each year. -

Paper manufacturing, t0o, soaks up water in trillions of gallons, then spews it back brown and foaming and
full of sludge. ’

Dozens of other industries pour wastes into the water virtually untreated.

Jlexcuka Kk TexkeTy

renewable 00HOBNEH I furnishing OTHENKA



bottomless Oe310HHDIH, HEH3MEePUMBIH sludge .- Trycras rpasb

to pour : JuTR(CH), BIHBATH{CA) foam menHa

to flush cOpachIBaTh, CAHBATL cyanide LHaHKA

phenol denon ammonia aMMHAaK
VIPAXKHEHNWA

1. Onpe,uenme, KaKne H3 AaHHBIX l'I}')CIIJ'IO'/‘KCHH’ﬁ HE COOTBCTCTBYHOT COUCPKAHUTO TEKCTA.

1. Rivers, lakes and oceans didn’t serve as bottomless sinks into which one could pour almost anything.

2. Factories were usually situated on the banks of the rivers and lakes.

3. Acids, poisons and oils do not come from steel mills. -

4. Cancer may be caused by some chemicals, for example salts, dyes, phenols, and so on.
Ha#imure coorreTcTRIA

dirty Kpacutesdb

bottomless deper

bank CIIMBATh

wastes yacTHLA

poison bis

particle CpA3HbLA

dye n00aBnaTsL

to add De3n0HHBIH

to flush OTXO/bi

TEKCT 7
AIR POLLUTION AND WEATHER CONDITIONS

Air pollution crises usually result from weather conditions. Normally in daytime ait temperature will
decrease from the ground upward. Warmer air near the ground will rise and ‘will become cool. This upward
movement of air will carry pollutants away from the zone where people live. Wind will carry them away from
their area of origin, disperse them and mix them. Under certain conditions, however, the normal air temperature
gradient changes. A mass of warm air may move it with a weather front and overlay the colder air below. A
temperature inversion will result. Inversions also occur as a result of the cooling of the air near the ground
during winter. This creates a stagnant layer of cold air and winter mists of the countryside. With such inversions
the upward movement of air is prevented and pollutants are trapped within the zone where human activities are
concentrated. ' _

Inversions persist for several or more days when there is little horizontal air movement to carry poltutants
away from their source. The frequency at which inversions occur varies from one pleicé to another. Air poliu-

tion is known to affect all plant and animal life.



inversion unBepeus -

stagnant ctosuuit (0 BOAE)
mist . TyMaH, IbIMKa
to create CO3/laBarh

¢
i

YIIPAJKHEHKWA

1. HajtnuTe B TEKCTE OTBETH Ha CNGTYIOLIHE BOMPOCHL,
1. What do air polfution Vcrises usually result from ?
How will air temperature change in daytime ?
Where will upward movement of air carry pollutants ?

Why do inversions occur ?

SR e

. How long do inversions persist ?

“11. HaiiauTe cooTBETCTBHA.

air pollution 3arpsi3HeHHE BO3YXa
pollutants 1acToTa

condition noronHbi GpouT
weather front AbIMKa

stagnant layer 3arps3HUTCIH

mist HCTOYHHK

air movement ycnonne'

source HETIOBIHKHBIH CIOA
frequency ABHIKEHHE BO3AYXA

H1. IlpuseanTe pycckue SKBHBANCHTH CICTYIOMNX aHDTHHCKHX CIIOB:

insecticide, cultivation, petroleum, conservation, emission, irrigation, manifestation.

TEKCT 8
WASTE DISPOSAL

The disposal of sewage and other wastes produced by human activities is a problem, which confronted the
human race since populations first concentrated in towns and cities. '

Diarrhoea, dysentery, typhoid fever and cholera are diseases transmitted by human wastes. The water
dispersal of urban water supplies has done much to remove these diseases as serious causes of death in industrial
countries. As time passed and population grew, the load of waste materials in the streams and other water

bodies began to exceed the capacity of water to disperse, dilute, or to provide the means for breaking down

44



these materials. The excess of nutrients provided to these waters an excessive enrichment by such nutrients as
nitrates and phosphates. This disrupted biological balances caused undesirable «blooms» of algae. Oxygen
deficient or anaerobic conditions developed in which only ahaerobie forms of life could exist. '

To meet these difficulties sewage disposal plants were built. In them the solid organic miatter is separated
from the liquid. These solids, when processed, disinfected and dried have potential value as fertilizer. Furthermore,

the liquid effluents, still highly charged with nutrient materials were disposed of.

JlexcuKa k TeKCTy

disposal yaanexue, 06e3BpeKUBAHIE liquid HKHIKOCTD
sewage CTOYHLIC BOALL anaerobic ana’podublii
diarrhoea TIOHOC algae BOAOPOCIH
dysentery ‘ AU3CHTEpHS capacity ' cnocoBHoCTh
typhoid fever T ‘

YITPAXKHEHH A

1. HatiauTe B TEKCTE OTBETHI HA CJICAYHOUIHE BOTIPOCHL.

1. What diseases are transmitted by human wastes ?
2. How did the load of wastes on water bodies change with population growth ?
3. What did the excess of nutrients provide to waters ? ’
4. What did oxygen deficient conditions cause ?
1. Ha#aute cooTBETCTRUA.
human activity CYIECTBOBATL
population growth TMTATE/LHBIC BeLiecTna
human wastes oGoraienne
nutrients TBEPAOE BELIECTBO
enrichment POCT Haceslenus
solid matter AEATEIBHOCTD 4€T10BEKa
algae OTXO0AbL
to exist BOAOPOCIH

TEKCT 9
URBANIZATION AND ENVIRONMENT

Urbanization is not destructive to the environment. With proper planning and control it could enhance and
not detract from environmental quality.

But pollution of air, water and land, concentrated in urban areas, has become universal problem, threaten-
ing man’s health. Diseases associated with urban living in developing nations have increased greaﬂy despite

advances in medicine.



lands that surround the metropolis and through which transport corridors pass. Lands that could be used tor
agric_ultﬁre, fdrestry or recreation are often used for urban purposes because of their accessibility or ease of
development. Always the consequence of urban pollution on such environments are severe. Although the exter-
nal effects of urbanization are impressive most people are directly affected by the environment within the city
itself. Pollution has been a major contributor to the decline of environmental quality within the. city.

.

Jlexcrka K TCKCTY

urbanization . ypOanuzanus

destructive paspyluMTenbHbLIH

pollution 3arpsAsHEHne

disease donesHb

spread (n., v.) PACHPOCTPaHeHie, PACHPOCTPANATLCA
development PasBUTHe

consequence NOCNeACTRHA

YITPAKHEHHA

L. OHpEllﬁJ’U’lTC OPEANOKEHUA, KOTOPLIC HEC COOTBCTCTBYIOT COACPKAHNIO TCKCTA.

1. Urbanization is destructive to the environment.

2. Pollution of air, water and lands doesn’t concentrate in urban areas. ‘
3. The greatest effect of spreading urbanization has been the intensification of pollution.
4, The spread of cities has not effected the lands that surround these cities.
5. Lands that could be used for agriculture are never used for urban purposes:
1. Hafigure cooTBeTCTBHS.
sea coast . CBSA3LIBATL
developing nations YXYAUTCHHE
decline 310POBLE HEI0BEKa
air polintion Oonessn
environment 3arpA3HEHNE BO3AYXa
associate OKpYIKAIOLWAs cpeaa
destructive PA3BUBAIOLUIHECS CTPAHL
disease ... MopcKo# Geper
man’s health o YBEIHUYHBATD
to increase PAIPYLUHTENB LI
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TEKCT 10
A YELLOW-GREEN GAS

For most of us, chlorine is a common household product. We use the chlorine compounds in our laundry
bleach, our water supply and our swimming pools. One of the most widely used chemicals today, liquid chlorine
in concentrated form is also one of the deadliest. When liquid chlorine is allowed to escape from its pressurized
tank, it mingles with air and expands into a yellow-green gas that has a sweetish odour. This gas can kill who
inhale it in less than a minute by actually corroding the lungs. So corrosive is concentrated chlorine gas that it
even disintegrates the coins. ' '

Workers must know how to neutralize various corrosive chemicals. Chlorine, for example, is neutralized
with caustic soda, known to chemists as sodium hydroxide. Water tends to combine with chlorine to form
hydrogen chloride and fill the air with a deadly mist. Hydrogen chloride is extremely irritating substance, it
burns the skin and eyes, and, if inhaled, it may permanently damage the fungs and other organs. Hydrogen
chloride contributes its share of acid rain. 1t can also come to water. And waters that were once so clear are

rapidly filling with mosses, algae and fungi.

JlekcHKa K TEKCTy

chlorine Xnop - - i fungi rpuOBbl, MNeceHb
laundry fpadeyias algae MOPCKHE BOJIOPOCIH
to mingle CMEHINBATH (Cf) moss TUWaHHHK
odour 3anax : hydrogen chloride XJIOPHCTEHIH BOAOPOX
to inhale BALLXATh : to disintegrate ' pa3pyilaTh -
lung nérkoe

VYTIPAXKHEHH

1. HaiiauTe B TEKCTE OTBETHI HA CJEMYIOLIHE BOMIPOCHL.

1. Where do we use chlorine compounds ?

2. Why is chlorine dangerous for people ?
3.  What odour does a yellow-green gas have ?
4. How is chlorine neutralized ?
5. What substance forms when chlorine combines with water ?
6. 'Is hydrogen chloride an irritating substance ?
11. Haitante cooTBEeTCTBHSL.
liquid chlorine nérkue
fungi BeicTpo
coin - BABIXATH
skin COERHHATBCA

llll’lgS BBIACNATHCH



‘to combine rpudbl
rapidly = - KHCAOTHBIH JOXKIb

acid rain XMMEKANUH

JOIONHHUTENBHBIE TEKCTBI

TEKCT- 11
~ECOLOGY

Ecology is-a science, which studies the interactions of living organisms with each other and environmerit.
The ecosystem is the functional unit in ecology. It is a natural organic unity of a biologic community and its
nonliving environment.

A primary feature of an ecosystem is that it tends toward self-regulation. Thus there is a flow of energy
through an ecosystem starting from solar energy, passing through successive forms of chemical energy until it
is all dissipated.

Modern ecology has to deal with environmental problems caused by human activities. Man has adjusted
ecologically to the biosphere in which he evolved. It is easiest to do this by looking at man in three stages of his
cultural evolution. Man is the hunter, man is the herder-farmer and man is the technologist. Today environmient
is radically transformed by human action. More than 50 % of land surface is. to some extent damaged by

agricultural, industrial and other human activities.

TEKCT 12
A MEASURE OF SUCCESS

One rather simple way for people in almost any community to nurse their swrroundings.back to health isto
plant trees or tall hedges. Greenbelts such as tree-lined streets, gardens, parks and forests, all serve as powerful
anti-potlution buffers. They reduce heat, noise and glare, filter out dust and block odours of gasoline exhaust.

A recent study revealed that a two-and-a-half acré stand of beech trees could remove sixty-eight tons of
dust from the air. Plants and their soil absorb sulfur dioxide, ozone, hydrocarbons and carbon monoxide. Parks
are life savers in big cities. In another experiment, a dense hedgerow prevented 40 per cent of the fead content
in the air from filtering through to the other side.

Many environmental rescue projects have been entirely successful.

And what each of us can do about contaminated air, water and food. First of all, it is important to be aware
of danger, handle materials with care, store things safely. Various filters can be obtained for improving unsafe
drinking water, although caution must be exercised here because water filters must be well engineered to be

truly effective,

)
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TEKCT 13
AIR POLLUTION

Air pollution is very dangerous because of its threatening the life and health of people. People can be
affected seriously and can be even killed by polluted air. Particulate matter in the air, in the form of dust or
smoke has caused problems to human health. To this was added the byproducts of the combustion of coal and
later of petroleam, World War 11, radioactive elements from nuclear explosions and power plants and the wide
range of new chemical pesticides have joined the list of poisons in the air. To these a whole range of other
materials produced by industry or transportation can be added. People are adding now new and potentially
dangerous chemical pollutants to the air faster than they can anailyz'e the effects or dangers from the existing
ones. A crisis stage has been reached in many places. Air‘pollﬁtion crises usually result from weather conditions.
Pollutants may be carried away from their source to anothér places.

Air pollution is regarded primarily as a threat to human health. Air pollution also directly damages build-

ings and other structires; The cost of repair and prevention runs into hundreds of millions of dollars.

TEKCT ‘14
OIL IN THE OCEANS

A tanker is burning at sea. It has been aflameé for a week, and each hour some 10,000 gallons (38, 000 liters)
of petroléum pour from its side into the ocean. Firefighters have stopped trymg to extmgmsh the blaze until
‘hey can bring more chemicals and equipment to there.

When the fire is finally put out; it may take as long as six more weeks to transfer the remaining oil to other
tankers.

Such accidents are common. Modern tankers are gigantic, only an inch (25 mm) thick skin of steel sepa-
rates the precious black mud in the hold from the salt water outside. As many as 240 million gallons (912
nillion liters) of petroleum are imported into thé United States évery day. Every year, U.S. waters are polluted
>y more than 10 million gallons (38 million liters) of oil.

These accidents leave behind hundreds of dead birds, blackened beaches, and fish that tastes of petroleum.
il spills harm plant and animal life of the underwater shoteline and cause considerable economic hard§hip to
reople in coastal towns. Cleaning up after the spill is cumbersome and expensive. It is especmlly dltﬁcult in

sold'climates such as Alaska, where the oil may congeal and solidify.

TEKCT ‘15
INDUSTRY IS OUR NEIGHBOUR

A cloud of poison spreads its blight across a peaceful countryside. Different chemical wastes ooze into our
1omes. Thousands of barrels of oil spill into the oceans. Radioactive gases escape irito the air. These are only a
‘ew ‘of the recent assaults on our-planet caused by poor handling of hazardous industrial materials. Today,
rvherever scientists turn to investigate, théy find contaminated wildlife; fish; water and foodstuff, The effects

n human health have been devastating.



toxic, carcinogenic, mutagenic and teratogenic.

: blight ~ rubens
. ooze COUNTHCS
-assault HanajenHe
teratogenic TepaTOreHHbId

KOHTPOJIbHAST PABOTA
BAPMAHT Ne |
DECOMPOSITION

The longer we are in contact with toxic pollutants, the greater the déxlger they pose. Most naturally occur-
ring chemicals are biodegradable. This means that they are quickly broken down by somie form of life, usually
by bacteria. Such biological transformation has evolved over millions of years and is part of the natural cycle of
living material. o

Many of the new materials synthesized by chemists in recent years, however, are not part of this cycle.
They decompose very slowly, depending on chemical reactions that might take place in soil or water, or in the
]51*esen<;e of sunlight. Chlorinated hydrocarbons, for example, the group of chemical compounds that are active
as insecticides and herbicides, require some ten to fifteen years to decompose to half their potency in soil.

Certain pollutants, such as lead, never change. They remain dangerous forever.

KOHTPOJIbHAST PABOTA
BAPUAHT Ne2
COSMIC RAYS

Cosmic rays, so called because they reach us from outer space, are most penetrating of all rays. Cosmic
rays are, perhaps, the most interesting of all. This research is occupying the attention of scientists in all parts of
the world. ‘ , . . , :

| How do we know that these rays originate outside the earth and even outside the solar system ? First ofall,
with the rise of height their intensity increases. They could not originate in the sun, for they are always present,
regardless of the position of the sun. This fact also makes-it difficult to assume that they come from small spot
in the Milky Way, because they fall on all parts-of the earth at all times,

But whatever may be the origin of the rays their effect is definitely measurable. Everywhere on the surface
of the earth, no less than at the bottom of the sea, cosmic rays are cutting off outer electrons, «ionizingy the
atom. Their energy is terrific. o , _

Cosmic rays present a fascinating subject for speculation, but we cannot investigate very much farther
until we have greater knowledge of the subject. This is being continually obtained by observation from numerous

stations in all parts of the world.
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KOHTPOJIBHASI PABOTA
BAPHAHT Ne3 |
- WEATHER AND INDUSTRIAL ACTIVITY

Weather affects industrial processés around the world in a variety of ways. Many examples may be cited in
which use is made of the daily forecasts. More ice-cream is consumed on a hot day than on a cool one, and
forecasts are helpful to the manufacturers for anticipating the likely demand. Forecasts of dull, wet weather are
useful to film companies. In these examples, reliable forecasts of adverse weather can involve considerable
savings for the manufacturer or operator.

High humidity, especially when combined with high temperature is a cause of the rapid deterioration of
materials by rusting, rotting or the growth of moulds and fungi. Manufacturers of products are well advised to
take into account the climate in the destination and to take the necessary protective measures. ‘

Climatic data are helpful in the design of houses, offices and factories; temperature determines the insulating
properties of the walls and the capacity of the heating system. The occurrence of strong and specially gusty

winds is a factor in the design of tall buildings and bridges.

KOHTPOJILHASL PABOTA
BAPHUAHT Ne4
CO, AND CLIMATE

CO, is a natural trace gas without toxic properties (unless very high concentrations), which can enhance
plant growth (photosynthesis). It influences also the global heat balance («greenhouse effect») by absorbing
infrared radiation and contributing the absorbed heat to other gases in the atmosphere. The global CO problem
results largely from the combustion of fossil fuels, and from deforestation and oxidation of soil carbon.

The atmospheric CO, content has been steadlly rising since preindustrial levels of about 260 ppm to at
present about 370 ppm. Energy projections for the future suggest that early in the second half of the 21 century
a level of about 600 ppm will be reached. Climate model calculations suggest that this will result in a global
warming of 1.5-4.5 ° C, with even greater increase towards the polar regions; which may contribute to signifi-
cant climate change. Besides, the higher atmospheric CO, content will enhance photosynthesis differentially in
different groups of plants, and depending on precipitation and tempemture under which the plants grow as

precipitation and evaporation are also subject to climate change.

IT KYPC -
OKEAHOJIOI UsI
TEKCT 1
SURFACE DISTRIBUTION OF TEMPERATURE AND SALINITY

The general distribution of temperature is closely related to that of the density. In high latitudes, the tem-

perature is low from the surface to the bottom. The bottom and deep waters that spread out from high latltudes



relatively high temperature that is found in middle and lower latitudes and within which strong currents art
present, and stratosphere to the nearly uniform masses of cold deep and bottom water.

The general distribution of salinity is more complicated than that of temperature. Within the oceanic strato
sphere the salinity is very uniform, but within the troposphere it varies greatly, being mainly related to the
excess of evaporation over pre(:1p1tat10n

The water of the greatest density is formed in high latitudes and because thls water smks and fills all ocear
basins, the deep and bottom water of all oceans is cold. Only in a few isolated basins in middle latitude:
relatively warm deep and bottom water is encountered. When spreading out from the regions of formation the
bottom water recetves small amounts of heat from the interior of the earth, but its effect on the temperatur

distribution is imperceptible.

JlekcHKka K TEKCTY

density IIOTHOCTD » latitude IWHpOTa

bottom JHO v current TCUCHHEC

deep rnyOoKHi ‘ layer crnoi

thickness TOTNIIHHA evaporation  HCHapeHHe

precipitation  ocajaku 1 interior BHYTPEHIAS YaCTh - -

to depend  3aBHCeTH to decrease YMCHBINATECA

to sink norpy*arbes to spread pacupoCTpaHATLCA
YHPAXHEHWA

I. Haiinre cooTBeTCTBUA.

to depend partly on CHIIbHO H3MCHSThCS

to decrease rapidly 4aCTHYHO 3aBHCETD OT

to vary greatly HO aHAJIOTHH C

to be closely related to OLICTPO YMEHBLIIATLCS
from analogy with OBITH TECHO CBS3aHHDIM C

II. B npaBoii xononke Ha#guTe CIIOBA, NPOTHBOMONOXKHBIE O 3HAYCHHUIO CIIOBAM H3 IEBOH KOIOHKH.

high warm
surface cooling
heating low
decrease bottom
cold increase
big ' small
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1. HaliguTe B TEKCTE aHITHACKHE SKBHBAJICHTHI CICAYIOMUX PYCCKHX CIIOB H CIIOBOCOYETAHUMN:
ofwmee pacnpeneneune, TOHHBIE BOXLI, CPEIHHE WIHPOTH, BEPXHUUH CIOHM, CHILHLIC TEUCHUH, TCPMUNDI,
HEepPEeXOAHBIH CNI0H, OAHOPOAHbBIE MacChl, 0acCEMHbLI OKEaHa, MaJloe KOJTHYECTRO.

IV. IlpuaymaiiTe MOA3arolIOBKH K KaXk[oMy ab3ally TEKCTa.

V. HalnnTe B TeKCTE NOATBEPXK/ICHHE CIEAYIONIHX BLICKA3LIBAHUH.
1. There exists some analogy between ocean and the atmosphere.
2. The salinity is not uniform from the surface to the bottom.
3. There are some ocean basins of relatively warm deep and bottom water.

TEKCT 2
OCEAN CURRENTS

Ocean currents are like vast rivers that run through the comparatively motionless seas around them, rivers
that make the Amazon seem a creek. Many forces affect their behaviour. Water at the surface in the tropics is
quite warm, and at the poles it is very cold. Warm water expands and becomes lighter; colder water — up until
the point of freezing, when it starts to expand — becomes dense and heavy. As the cold polar water sinks, the
warm water from the Equator flows out to take its place. Thus, polar water moves along the bottom toward the
tropics, while tropical water moves north and south in the direction of the poles.

The process is speeded up by the prevailing winds on either side of the Equator, which regularly blow
toward the west because of the earth’s eternal rotation. The warm surface water near the Equator is therefore
pushed generally westward by these winds. When these currents are blocked by the presence of continents,
they have to move somewhere. In the northern hemisphere they turn toward the left — a phenomenon known as
the Coriolis effect.

Currents in the Pacific are less obvious than those in the Atlantic because the Pacific is so much larger. The
north equatorial current of the Pacific flows west unit it strikes the Philippines. Then it is driven north, past
Japan, where it has the name of the Kuroshio Current. It splits around Japan, one stream going north to the
Arctic, the other flowing toward North America where it runs south down the coast toward the Equator and is
known as the California Current. The equivalent of the Kuroshio Current in the North Atlantic is the Gulf

Stream. Because it flows across the route of so much sea traffic, it has been more extensively studied than any
other ocean river. .

JleKCHKa K TEKCTY

river peka | force cuna

to affect BIAATDH to seem Ka3aTrbcst

to expand pacHiMpATLCS ' rotation BpalLCHHe
stream MOTOK north cesep

south or east BOCTOK

west 3amnaj to become CTaHOBHThCA
to flow TeYb to move JBHTaTLCS
wind BETCP to blow RyThb

to turn MTORONAUWRATH cenrfara A™ARTITA A



tropics, poles, start.(v), polar, Equator, process, regular, block (v), continent, eftect, phenomenon, equiva-
lent.

II. HalinuTe B TCKCTE aHIIMIICKUE 3KBUBANICHTLE CAEAYIOMHX PYCCKHX CJIOBOCOICTAHHN:
TOUKAa 3aMEP3aHHsl, B HAIPABICHUH TPOTHKOB, M0 00 CTOPOMNLI 3KBATOPA, B 3aMajJHOM HANPABICHHH,
ceBepHoe NoNyllapHe.

IT1. YxkaxkuTe croBa, BLINMAaAaIonue U3 JaHHBLIX TEMATHUYCCKUX PANOB:
ocean, river, wind, sea, creek;

cold, warm, heavy, lighter, dense;

Atlantic, America, Pacific, Japan, Coriolis;

tropical, equatorial, number, polar, eternal.

ol

IV. 3anmonnute Tabnuny.

Yes No No evidence

Water at the surface in the tropics is quite cold.
In the northern hcmlspheru currents turn right because of the Corlo is effect.
The Coriolis effect is zero at the Equator.

B o —

The Pacific is much larger than the Atlantic.

N

The” Gull Stream is the current in the North Atlantic that has not been
extensively studied.

TEKCT 3
ACTION AT SEA SURFACE

The temperature of the sea water may be raised by the absorption of radiation entering the sea surface. This
radiation may come directly from the sun, in which case it will include sunlight; or it may come from the clouds
and the atmosphele in which case it will consist mainly of the lom,el heat waves. The lonuer waves are
absorbed in the 1mmed1ate neighbourhood of the sea surface; the shorter waves, including those of light, pen-
etrate to some little dlstance, but this distance is very small compared with oceanic depth.

The temperature of the sea water may also be raised by direct conduction of heat from a warmer atmo-
sphere but this-effect is small.

The temperature of the sea water may be lowered by the process of radiation from the sea through the sea
surface; by the process of evaporation from the sea surface, and also by direct conduction of heat to a cooler
atmosphere. |

As the state is supposed to be stationary, the ocean must lose as much heat as it gains. The gain takes place
chiefly in lower latitudes, and the loss in higher latitudes, so that within the ocean itselfthere must be a continual

passage of heat from lower to higher latitudes.

JIekcHka K TEKCTY

sea Mope depth rnyGuna
water BOJA - gain (v, n) npHobperarhb, yBENHICHHE, IPUPOCT
surface HOBCPXHOCTD latitude IIHPOTA
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sun: ~coue o C ~ state COCTOsIHHE

clouds. - obnaka : ~ conduction ' IPOBOAHMOCTH
-heat TemjoTa . absorption . MOMMOIICHHE
light . CBeT
YHPAXKHEHUSA

I. Hatiaute COOTBETCTBHA.

little distance . © ' MMETh MECTO

cooler atmosphere HH3KHC IHPOTL

lower latitudes CONHEHIBL cBeT

higher latitudes MalleHBKOE PacCTOAHHE

to take place Gonee mpoxnaanas atMocdepa
passage of heat : BBICOKHC IIHPOTHI

sunlight * ‘TIPOXOXKAEHHE Tera

I1. ITo Mozxenu oOpasyiTe LEMOUYKH U3 CYLICCTBUTENLILIX H EPEBEAHTE HX I1a PYCCKHH A3BIK.
speed. of wind — wind speed , '
temperature of the sea water; surface of the sea; waves of heat; conduction ofheat; process of radiation;

process of evaporation.

I11. Onpencnute, KAKUC U3 HHKCE NICPCYHCIICHHBIX YTBCPXKACHHH HE COOTBCTCTBYIOT ICHCTBHTCIBHOCTH.
1. Radiation entering the sea surface may only come directly from the sun.
2. The effect of direct heat conduction from a warmer atmosphere is small.
3. The temperature of the sea water may not be lowered by the process of radiation from the sea through the
sea surface.

4. The ocean must lose as much heat as it gains.

IV. OTBeTbTE Ha BOMPOCH 1O TEKCTY.
1. Kakum 06pazoM MOXHO MOBLICHTh TEMIEPATyPy MOPCKO BOILI ?
2. Kaxum o6pa3soM MOXKHO €€ OHU3HTE ?

B KakuX IIHPOTaX MPOMUCXOAUT NPHPOCT TEIUIA B OKEaHe, 2 B KAKHX — I0Teps ?

TEKCT 4 ‘
SOME PHYSICAL PROPERTIES OF SEA WATER
Water is one of the most remarkable compounds in nature. Most of the processes of mankind’s environment
ultimately depend on its unique physical properties. The waters of the land originate in the sea, where the ocean

basins hold some 1372 million km?® of salt water. From this vast store some 334,000 km? of fresh water are



and contract when cooled, but water only partially follows this rule. At temperatures below 4° C it expands with
further cooling, and upon freezing at nearly O° C it expands suddenly by about 9 percent. If this abnormality did
not exist, ice would sink to the bottom instead of floating at the surface and thus forming a kind of «protective
shield» to delay, or prevent, further freezing of the water. If ice were to sink, the polar waters would gradually
be frozen solid, with the exception of a thin melted water layer at the surface in summer.

The heat capacity of water is the highest of all liquids and solids in nature. This enables water, especially
the water of the oceans, to store great quantities of heat, which can be released to the atmosphere at different

places and times.

Jlexcuka K TEKCTY

compound COCTaBNAIOMIAS - range JManasoH
nature npHpona to heat . HarpemaTbecs
environment OKpYXalomias cpena to cool OXJaXxJaThCs
property .. CBOHCTBO L - dce nén
store 3anac to sink NOTPYKAaThCS, OMYCKAThCS:
evaporation » HCTIApEHHE , .. todelay" YAEpKUBATH
precipitation OCANKH to descend OIIYCKATHCS -
flow MIOTOK, TEYEHHE to melt TafzTh
to freeze _ 3aMep3arthb ‘ liquid KHIKOCTh
to boil KHTETh solid TBEpNOE TEMNO
to depend 3aBHCETh

YTIPAJKHEHU 51

I. Hafigute cooTBeTCTBHA.

ocean basin razoo0pasuas Gopma
salt water " TOYKa KHICHHUA

fresh water OacceltH okeaHa
atmospheric cycle AWana3oH TeMIepaTyp
freezing point conénas Boxa

gaseous form Touxa 3aMep3aHus
temperature range atMochepHLId LUK
boiling point npecHas Bofia

IL. Onpenenute HeXoaHbIE POPMBI CIEAYIONINX CIIOB K ICPCBCANTC:

ultimately, chemically, physically, actually, nearly, partially, suddenly, gradually, especially.
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III. HalinTe COOTBETCTBUS B PYyCCKOM A3BIKE CICAYIOMMX aHINIHACKHX CIOB H CIIOBOCOYETAHHH:
process, unique, physical, continent, gaseous form, material substances, per cent, abnormality, to prevent,

polar, release, different.

V. Haiinute B TeKCTE NOATBEPXKACHHAE CICAYIONINX BLICKa3LIBAHHH.
1. The waters of the land originate in the sea.
2. Water behaves physically in a unique way.

3. Water has high heat capacity.

TEKCT 5
OCEANOGRAPHY

Oceanography is the general name given to the scientific study of the oceans, with an emphasis on their
character as an environment.

The basic goal of oceanographic study is to obtain a clear and systematic description of the oceans, suffi-
ciently quantitative to permit us to predict their behavior in the future with some certainty. While we can do this
in a general fashion for some characteristics and in some regions, we are able to predict details with confidence.
In other words, there is still a great deal of study to be done and understanding to be achieved.

Generally the individual scientist studying the ocean devotes himself to investigations in one of the sci-
ences, but very often supporting information may be obtained from observations in other sciences. In fact,
oceanography is not yet too highly specialized, and there is much cooperation between those working in the
different sciences. '

There are many reasons for developing our knowledge of the oceans. As sources of food, of chemicals and
of power, they are as yet only exploited to a very minor degree. They form a sink into which industrial waste is
dumped, but they do not form a bottomless pit into which material like radioactive waste can be thrown without
due thought being given to where it may be carried by currents. The vast heat capacity of the oceans exerts a
significant effect on the climate of the land, while the continuous movement of the currents and waves along the
coast must be taken into account when piers; breakwaters and other structures are built. In all these applica-

tions, and in many others, aknowledge of the circulation of the ocean is needed.

JlekcHka Kk TexcTy

oceanography - ‘OKeaHorpadus ~ environment  OkpyXaromas cpena
study .. W3yYeHHe, U3y4aTh = - - goal i (¢3 ‘
description - * omMcaHue ‘ ‘ ' science HayKa

observation HabnroneHune . source HCTOYHHK

food : MHIIA ' ' -~ power (3nmechb) sHeprus

degree : - CTEIEHb sink NPUEMHHK CTOYHELIX BOJ



YTTPAXKHEHM A

[. HaliuTe COOTBETCTBHA B PYCCKOM SI3BIKC CIIENYIOIINX aHITHHCKHX CIIOB:

character, region, detail, information, cooperation, reason, chemicals, material, circulation, form (v).

I1. Haiifyte B TeKCTE aHIIMHACKHE 3KBHBATICHTHI CICYIOMIUX PYCCKHX CIOBOCOYETAHUM:
HAyYHOE HCCIEN0BAHHE OKeaHa, OCHOBHAS 1ETb, IPEACKA3aTh ACTAlH C YBEPEHHOCTLIO, OTACALHBIH yIEHbIH,

IIOCBAIATDL 0665{, HEMPOTOUYHOC IBHKCHHE, KIIUMAT 3EMITH, ITHPKYJIALHASL OKEaHa, BIOIb HOﬁCpﬁ)KI:SL

II1. O6pasyiite npuararedbHble OT CYLUICCTBHTEALHBIX:

science, base, system, industry.

I'V. Obpa3syiiTe CYHIeCTBHTENILHLIE OT [IAr0JIOB:

to describe, to predict, to investigate, to inform, to observe, to cooperate, to apply, to circulate.

V. Halinure B TEKCTE NPEINIOKEHHS, ITI€ TOBOPUTCA O ...
1. OCHOBHOH LieNH OKeaHOTPaGHUECKOTO HCCIEIOBAHHUA.
2. CBs3M OKeaHOrpaQHH C APYTHMH HAYKaMH.

3. HecoOXOMHMOCTH Pa3BHUBATE HAIlY CHCTCMY 3HaHKu 00 okecane.

TEKCT 6
DISTRIBUTION OF DENSITY

’ The distribution of density of the ocean waters is characterized by two features. In a vertical direction the

stratification is generally stable, and in a horizontal direction differences in density can exist only in the pres-
ence of currents. The general distribution of density is therefore closely related to the character of the currents,
but in every ocean region water of a certain density which sinks from the sea surface tends to sink to and spread
at depths where that density is found.

Since the density of sea water depends on its temperature and salinity, all processes that alter the tempera-
ture or the salinity influence the density. At the surface the density is decreased by heating, addition: of precipi-
tation, melt-water from ice, or runoff from land, and is increased by cooling, evaporation or formation of ice. If
the density of the surface water is increased beyond that of the underlying strata, vertical convection currents
arise that lead to the formation of a layer of homogeneous water. Where intensive cooling, evaporation, or
freezing takes place, the vertical convection currents penetrate to greater and greater depths until the density
has attained a uniform value from the surface to the bottom. When this state has been established, continued
increase of the density of the surface water leads to an accumulation of the densest water near the bottom, and,

if the process continues in an area, which is in free communication with other areas, this bottom water of great
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density spreads to other regions. Where deep or bottom water of greater density is already present, the sinking

water spreads at an intermediate level.

Jlexcuka k TekcTy

feature
direction
presence
salinity
precipitation
layer

increase

yepTa, 0cOBEHHOCTD

HamnpaBJICHHEC

Hanuuue
COJIEHOCTH
oCanKku

cloi

YBCIUYCHHUC, YBECIUUNBATDL

value

‘bottom

level
decrease
gvaporation

ice

YITPA’XKHEHU A

BCJIMYHHA

© JHO

YPOBEHD
YMCHBLIEHHE, YMEHbILATH
HCTIapeHHe

nén

LB npanoﬁ KONOHKE HAHUTE CIIOBa, MPOTHUBOMNOIOKHLIC O 3HATCHHUIO CIIOBAM B JIEBOM KONOHKE.

vertical
surface
to increase
cooling

freezing

to decrease
melting
bottom
horizontal

heating

II. Haligute B TEKCTE aHIMIHACKHE 3KBUBAJIICHTEH CICAYIOUMX PYCCKUX CIOBOCOUCTAHUM:

pasjIn4yug B IMJIOTHOCTH, IIpH HalHM4YUH Te‘leHHﬁ, CTPEMHUTCS NOrpyxXarbCcsA, 3aBHCETL OT, BEPTHKANILHEIE

KOHBCKUHMOHHLIC TCUCHHA, NPHBOAHUTE K, HAKOIUICHHE, cioi OIIHOpOlIHOﬁ BOIBI, HpOMC)KYTO‘]HLIﬁ YPOBEHD.

I11. 3anonuure TabnULy.

Statement

Right Wrong No Evidence

1. At the surface density is decreased by heating.

2. In some latitudes convection currents do not lead to the formation of deep
or bottom water.

3. The general distribution of density is closely related to the character of
the winds.

4. The bottom water is not homogeneous and shows therefore a definite
temperature — salinity relationship.

TEKCT 7
VARIATIONS OF SURFACE SALINITY

Major factors that determine the surface salinity are differences in evaporation minus precipitation over

the sea surface, turbulent mixing, and advection by currents. To some degree, runoff of river water, ice melting,

and freezing have to be considered locally. The relationship between the average meridional salinity distribu-

4lmaa o~ 2l o
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These variations do not seem to depend on differences in E - P. It is more likely that such periodic surface
saiinity variations in the North Atlantic have resulted from periodic salinity fluctuations in the Labrador Current.
‘This current injects higher or less high salinity water into the North Atlantic Current, which spreads its
characteristics by mixing and turbulent diffusion in the northeasterly and southeasterly directions. Similar
advection and mixing processes may explain periodic and aperiodic salinity variations in other parts of oceans
as a result of the general oceanic circulation, its average direction, and seasonal variations. In some areas such
advection and lateral mixing phenomena may completely mask the variations caused by difference in E-P.

| Long-period salinity fluctuations in some adjacent seas have been studied in greater detail where data were
available, especially in northwest European waters. In this area a general increase of surface salinity since 1900

seems to be established, although the amount of this increase is different in different months,

JlekcHka k TEKCTY

evaporation AcrnapeHHe to result from OBITE PE3YNETATOM

precipitation = 0caakH current TCUCHHE
relationship CBsI3b, COOTHOUICHHE increase POCT, YBEIHUCHUE
average cpenHee difference pasiTnune
area TePPUTOPHS, 00NacTh ' cause BBI3BIBATE
to exceed MPEBLIIIATE adjacent COCEAHUM
direction HallpaBICHHUE

YITPAXXHEHW A

1. HaliiiTe COOTBETCTBHA B PYCCKOM S3LIKE CNENYIOMUX aHINHITCKAX CIIOB!
factor, locally, equator, indication, fluctuation, periodic, inject, characteristic, result, most, detail, advection,

process.

I1. Hafinure coOTBETCTBHS.

turbulent mixing rOIOBOH XOJ

runoff or river water MEPUAHOHANLHOE pacHpeencHue
ice melting CHEroTasine o
annual variation CTOK PEUYHBIX BOJL

general oceanic circulation o61mas UPKYJIALUS OKeaHa
seasonal variations TypOyIeHTHOE NepeMENIHBAITHE
meridional distribution CE30HHbIC H3MEHCHHA

HII. HazoBuTe (GopMy SAMHCTBEHHOTO YHCIA CACAYIOMMX CYIIECTBHTENbHBIX:

maxima, minima, phenomena, data.
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1V. 3anonnure radnuny.

Yes No No evidence
1. Surface salinity is determined by E - P:
2. The surface salinity has a minimum in mid-latitudes.
3. Salinity is the total amount of solid material dissolved in a Lllozraln of sea
water,
4, In some areas advection and mixing phenomena may mask the variations

caused by difference in E - P.

5. The general distribution of salinity is more complicated than that of
temperature. )

6. Long-period salinity fluctuations European waters have been studied.

TEKCT 8
MAJOR FEATURES OF SEA SURFACE TEMPERATURE DISTRIBUTION

In the absence of large-scale ocean currents, if heat gains and losses of solar radiation at the sea surface
‘were the only causes of temperature variations, the témperature distribution in the surface layers of the ocean
would be simple. The isotherms would extend mainly in the zonal direction, showing a decrease of temperature
from equatorial to polar regions. Some irregularities might show up in coastal regions and over the oceans as a
result of the complicated heat budget of the earth.

The actual temperature distribution at the sea surface appears to be far removed from a simple zonal
arrangement of isotherms. The outstanding feature, besides the general decrease of temperature from the equa-
tor to the poles, is the temperature difference between the eastem and western parts of the ocean along parallels,
especially in the Northern Hemisphere. In higher latitudes, the European side of the North Atlantic has proved
to be much warmer than the American side with a maximum around 50 ¢ N. In middle latitudes this difference
decreases rapidly and in subtropical and tropical regions the American side is warmer. A similar trend is indi-
cated in low and middle latitudes of the south Atlantic; however, in subantarctic régions, as a result of land and
water distribution, the American side is found to be warmer than the waters south of Africa. The decrease of set
surface temperature from tropical and subtropical regions to polar regions is not evenly distributed over the

oceans.

JlekcHKa K TEKCTY

absence OTCYTCTBHE ' o variation H3MElEnHE
large-scale KPYITHOMACUTTaBHbIH ' ’ latitude rwpora
current Teuehue cause ' NPHYMHA
heat tengora v  gain nphpocn yBeHueH e
loss 0 moTeps ' to decrease YMCHBILATBCS, YOBIBATS,
decrease VMEHbILEHHE, YObIBAHHE, MOHHKATLCS, NOHHKEHHE ’

VIPAYKHEHHNS

1. IonBepure pycckue IKBUBANEHTH] CASAYIOUIHX AHDIMHCKHX CIIOB!



[IPH OTCYTCTBARH, CTHHCTBCHHBIC TTPITHHBI, NPOCTHPATHCS B 30HMIBHOM HallpaBICHHH, TeIioBoY Sanamc
3eMJIH, 30HANLHOC pacOpeAciieHHe, CEBEPHOE MONYWMAapue, 1xHuaa ATJ]ZIHTI‘IKH, ‘CpeaHHe IHPOTDL,

cyﬁrpommecr\‘ne PErUOHbLL.

11L. BriGeprTe npaBHabHbIHA 1ePEBOA BLIAENEHHDIX CI0B.

LIf heat gains (ysenuunsaer / ysenunuenne) and losses of solar radiation at sea surface were the only
causes of temperature variations, the temperature distribution would be simple.

2.The European side is much warmer than the American side with a maximum around (Bokpyr)50 * N.

3.In middle latitudes this difference decreases (ymensluenns / ymenbiuaerca) rapidly,

IV. Hajizute B TEKCTE OTBEThI HA CACAYIOIHE BONPOCHL.

1. Kaxum obpasom GbLitH 6Ll PACTIONOIKEILLI HZOTEPMbBI B CITyHAE 0‘1‘cy'1‘¢'r131m KpynuoMaclrrabubix Teuerui?
2. Kaxnum ObIt LI Xapaktep pacrpeieNlenis TeMneparyp HoBepXHOCTH OKeaHa B 2TOM ciyvae 7
3.Kaxoo dakrTruueckoe pacrpeenesue temneparyp ?

4.1"f.1_e OCOBEHHO HTO JAMETHO 7 ‘ ‘

5.PaBHOMEpHO JIH YMEHBLIAETCA TEMNEPATypa TIOBEPXHOCTH OKeaHa, B HaNpPaBICHUN OT TPONHKOB K

NOAAPHBIM peryonam ?

TEKCT
WAVES

There appear to be three more or less distinct actions involved in the creation of waves by wind. In the first
place, frictional drag causes the water to move along with the wind; and this forward movement is part of the
wave motion. In the second place, the air moving over a crest is accelerated and rarefied and at the same time
sucks the wave up, in the trough it is slowed down and compressed, thus forcing the water down. Finally, the
wind tends to form an eddy behind the crest of the wave. This results in a downward push of the wind against
the rear of the wave.

The size of the waves increases with the foree of the wind. By size is meant the height (vertical distance
from trough to crest) and length (horizontal distance between successive crests). The bigger the waves are, the
faster they travel onward. Contrary to what might be expected, wind can generate waves, which travel some-
what faster than the moving air itself. This is because the wind, being faster than the circular motion, can
accelerate it, in spite of the fact that the wave shape outruns the particles of air. When, however, the velocity of
the wave has grown to nearly one and a half times that of the wind, it can increase no farther and at that juncture
the wave has likewise reached its maximum size in that particular wind. ‘

1t is not only the velocity of the wind, which governs the size of waves, but also the length of time it acts
upon them. The transfer of energy from wind to wave is a slow process and in a storm it takes many hours for

the maximum size to be attained.
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JIeKcHKA K TEKCTY

“wind Be'rép . 'ﬁ'it_:tional drag OTCTaBaHUE 32 CUET TpeHus
to cause JACTABASATH crest rpe6eub
to move BUraThCA ' ' trough ‘ nofouiea (BOJLHLL) .
to suck up OIFIOIATE, BCACHIBATh eddy : BOIOBOPOT
rear  saguss (THLNOBAs) HACTH size pasmep
p'art,icle yacTALa force ceua '
veiocity CKOPOCTH B height ' BBICOTA
transfer [EPEHOC, nepeaasa . length IIHHA
to result in OPHBOAMTL K ... '
VITPAXKHEHS

L. anmonuure TAONMLLY.

True False

1. There are two actions involved in the creation of waves by wind.

2. The size of the waves increases with the force of the wind.
3. The bigger the waves are, the slower they travel onward.
4. The size of the waves doesn't depend on the length of time it acts upon them.
. PacnipegenuTe no pyOpukaM nprBeIERHEIE HIDKE CROBA M CIOBOCOYSTAHNA:

Wave Wind

crest, eddy, size, trough, force, rear, air particle, shape, velocity, water, energy.
i1}, Haiinnre cooTBeTCTRHS.

to move along with BO3aeicTBOBATh HA

forward movement BOTIPEKH

to tend _ JBUIaTbCA BMECTE C
éontrary to : TIPOrPECCHBHOE ABHIKERUE,
to travel onward - HMETh TeHACHIHIO
to act upon » ~ OpH Tako# cuTyauuu
at that juncture : JBHIaTLCs BIIEPEN

TEKCT 10
THE ANTARCTIC ICE

For the human race, the most important thing about the Antarctic is the amount of ice on it. It is not yet



average aepin 0T /,0UU 1CCL. 1L SUHIC PLACES 1L TISTY LU HIULS LA 1.0,U0V 1GGL GHU JIL ULIGED LD HIVIY U1a Bivy
miles deep‘,vits weight having depressed the land below the sea level. v :
The Antarctic ice amounts to about | or 2 per cent of all the water in the world — as much as there is in-the
whole North Atlantic — and if it all melted it would raise the world’s sea levels by several hundred feet. There
is enough water in the Antarctic to provide the world with rain for the next fifty years. Whether this great mass
of ice is melting or growing is of considerable interest to seaports everywhere. The oceans that wash the
beaches of the United States have risen from two to nine inches since 1940. Is this due to the sinking of the land,
or to the melting of the Antarctic icecap ? Calculations of scientists are reassuring: at that time the Antarctic

was said to be growing by the accumulation of 187 billion tons of ice every year.

Jlexcnka K TEKCTY

amount KOITHIECTBO : to sink OTTYCKAThCH, [OTPYKATBCS
to amount COCTABAATD, PABHATHCH to cover MIOKPbIBATh
important BAMCHLLA average CpenHuni
feet tyTHI ~ depth rryOuHa
sheet MOKPOB to rise BO3BbULATLCS, HOJHUMATLCS
thousand ThICAYA level YPOBECHE
hundred COTHS ‘ ' to melt TasATh
conSidgrable 3HAUNTENbHBIH toraise BO3BLILIATE, OAHHMATD
deep . PyOoKkui , to provide ofecneunBarh
weight BeC . to grow pacri
YIIPAXXHEHUWS

1. [oaBepuTe pycckue IKBUBANEHTHI CACAYIOIIMX AHIIMHCKHX CTI0B!

human, to form, to combine, mile, to depress, per cent, mass, seaport, calculation, accumulation.
[1. Haiin®Te B TeKCTe COOTBETCTBUS CACAYIOWMX PYCCKHX CJI0B H CII0BOCOMETAHHIT:
YeoBeueckas Paca, B reQIOTHYECKOM CMbICIE, HEKOTAA, B HACTOALLEE BPEMS, B CEMb pai 00JIbILE, YPOBEHD

MO, Heas HOT TIOKPOB, NPEACTARIATL HHTEPEC, MPOHCXOANTD BCICACTBHE.

1L OﬂpeﬂﬁﬂHTe, KaKHC U3 HpHBeﬂéHHMX HHKE CITOB ABJAIOTCA CHHOHHMAaMH, @ KAKHE — aHTOHH-MaMH3:

land — earth fairly — quite
to calculate — to count to begin - to stop
below — above area — region
not vet — already - lafgest - smallest
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IV. 3anoauuTe NpOIycK 8 NpeAIOKESHHAX.

1. The most important thing about the Antarctic is the amount of ... on it.

2. The ice sheet ... an area the size of the. Europe and the United States combined.

3. There is enough water to provide the world with ... for the next fifty years

4. The ... that wash the beaches of the United States have risen nom two to mnc .. since 1940,
5. :

ic icecap ?

1s this due to the ... of the land or to the of; Aat:

V Hatiawte § TeI\CW o em Ha crefrytourae BOMPOCHI.

1. KdK usmeuunacb Tonmmn AEARHOTO NOKPOBA B AHTAPKTHKE B NOCHEAHEE BPEMA ?
2, wau KOHTHUEHT zauumaer BTOPOE MECTO [0 PA3MEPy NEAAHOro HoKposa ?

3. Yyo npou3oiiady, ecnu NeagHON NOKPOB AHTAPKTHRHM NOTHOCTHIO PACcTacT 9

liOHOIIHHTEHbHHE TEKCTHI
TEKCT 11
A DEFINITION OF OCEANOGRAPHY

Oceanography consists basically (ﬁ‘ measuring things in the sea and assigning therm some sort of number on
a scale, then interpr etm;, the result and fitting these into already known basic laws of phvsxcs and biology or, if
necessary, synthesizing new laws for them. Observations such as the temperature of the water, and its saltiness:
the depth from the surface to the bottom; the amount of oXygen; the number of different animal and plant
species; the speed and dlrectlon and the depth dnd volume of an ocean current; and the heights of wav es can
all be measured and assigned figures. In most cases the measur ing can be done by technicians, not requiring the
skills of true oceanographers. _ »
Oceanographers used to be described as «sailors who use long words». Their science was «anything that
has to be studied from a ship». What with instruments such as satellites, Computers, submarineé and moored
buoys oceanographers now can do many things that do not require their presence on the deck of a vessel, but the
elite among them are still those who go to sea. a k . o
An oceanographer today has to study all the basic sciences — physu.s chemistry, blOlO gy, geology, and
meteorology — they relate to the sea. Any real oceanographer is also something of a sailor, or at least knows the
language of sailing. Although in practice all ocean scientists specialize, they must know a good deal about all

the related subjects because all studies of the sea must be like the sea itself, three-dimensional.

TEKCT 12
EQUATORIAL CURRENTS

The currents on the east coast of Africa are in stnkxmY contrast, having snrﬁwc tempel atures must higher
than those on the west coast. In the South Indian Ocean a wide Fqua’toua\ Current flows from east to west, part

of it washing east Madagascar. This eqUAtOrial Water i¢ warm ife temrmmabia, e 1 3 1 s



+ -

rial Current is driven forward by the S.W. monsoon, its speed frequently attaining 4 knots near the equator, 7
knots in Somalia. The water is very warm, the surface temperature being 82° or higher in' most of the ocean
north of the equator. By November the winter monsoon is established and the ocean current is reversed, the
surface water being driven southwest by the N.E. winds. Oft East Africa it goes as far as the equator, the coastal

water being about 3% cooler than the ocean.

TEKCT 13
THERMODYNAMICS OF THE OCEAN

If the atmosphere and the ocean are considered together as one physical system, they constitute a heat
engine in which energy is taken in at certain places and given out at other places and motion is maintained
according to the principles of thermodynamics.

When the oceans are considered as a separate physical system, motion is maintained in several ways. The
winds drive the surface waters, and then certain circulations ensue. Heat is taken in by the surface waters in
high latitudes, and to this extent the oceans themselves behave as a heat engine. The processes of evaporation
and precipitation, with the influx from rivers, remove water from certain parts of the oceans and replace it at
other parts, and compensation currents are required. ' '

Below the surface of the ocean, mixing is the only process by which the density of the sea-water may be
appreciably changed. The effect of mixing is a general tendency towards uniformity. But in the surface waters
of the ocean, differences of density are continually being re-established. By the process of vertical mixing due
to turbulence, the chavnges introduced at and very near to the sea-surface are propagatéd downwards. The rate
and extent of this propagation depend on the intensity of the vertical turbulence.

In so far as the turbulence is lateral or along the current, it will not change the density. The only changes of
density will be those due to turbulent motions, which cut across the surfaces of equal dénsity. In general,
appreciable changes of density will only be effected as the water travels over long distances and hence the
motion will be approximately along surfaces of equal density.

It will be seen that, even for the deep circulation of the ocean, the effect of the wind is of importance.

TEKCT 14
SOUND IN THE SEA

The speed of sound (longitudinal waves) in water is given by the relation V= v (E/p) where £ is the
adiabatic compressibility and p is the density. As these quantities depend on temperature, salinity and pressure
so does the sound speed. The speed of sound at a salinity of 34.85 % (deepwater average) and 0° C is 1445 m/
s. It increases by approximately 4 ny/s per C"rise of temperature, by 1.5 m/s per 1%o increase in sali‘nity and by
18 m/s per 1000 m increase in depth (due to the corresponding increase in pressure). A consequence of these
variations of sound speed with water properties and depth and tyhe typical vertical distributions of these proper-
ties is an in situ sound speed minimum at depths ranging from near the surface at high latitudes (low tempera-

ture it the upper water) to over 1000 m at low latitudes. Salinity variations have very little effect on sound
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speed. The wider range of temperature variations in the ocean and their stronger effect on sound speed changes
make it possible to study acoustic propagation with vertical temperature profiles alone.

In clear ocean water, sunlight may be detectable (with instruments) down to 1000 m but the range at which

- man can see details of objects in the sea is rarely more than 50 m and usually less. Being denied the use of his

eyes in the sea, man has made much use of sound waves to obtain information. With echo-sounders the depth to

the bottom may be measured up to the maximum in the ocean.

TEKCT 15
COLOUR OF SEA WATER

A number of investigators have considered the reasons for the colour of the sead which ranges from deep
blue to green or even greenish-yellow. The number of records of sea colour is not great but broadly speaking the
deep or indigo blue colour is characteristic of tropical and equatorial seas particularly where there is little
biological production. At higher latitudes, the colour changes through green-blue to green in polar regions.
Coastal waters are generally greenish. There are two factors contributing to the blue colour of open ocean
waters at low latitudes where there is little particulate matter, In deep water if one looks downward from below
the surface, as when snorkelling, the light which one sees is mainly that scattered by the molecules of the water.
Because the molecules scatter the short-wave (blue) light much more than the long-wave (red) light the colour
seen is selectively blue. In-addition, because the redtand yellow components of sunlight are rapidly absorbed in
the upper few meters, the only light remaining to be scattered from the bulk of the water is the blue light. [f one
looks at the sea from above the surface, in addition to the blue light scattered from the body of the water one
sees some skylight reflected from the surface and the two components add together. If the Sky is blue, the sea
will still appéar deep blue, but if there are clouds the white light reflected from the sea surface will dilute the
blue scattered light from the water and the sea will appear less intensely blue. [f there is green phytoplankton on
the water their chlorophyll content will absorb the blue light and shift the water colour to green. The organic
products from plants may also add yellow dyes to the water and these will absorb blue and shift the apparent
colour toward the green. In some coastal regions, rivers bring in dissolved organic substances, which emphasize
the yellowish-green colour. The red colour occurring sporadically in some coastal areas, the so-called «red

tide», is caused by blooms of species of phytoplankton ot"a reddish-brown colour:

KOHTPOJIbHAS PABOTA
BAPHAHT  Nel

DISTRIBUTION OF WATER AND LAND

The earth is predominantly a water globe. Expressed in percent, land covers about 29 % and water 71 % of
the earth’s surface. The distribution of Jand and water is asymmetrical, since land areas are concentrated mainly
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three major ocean basins. The Atlantic Ocean is separated from the Pacific Ocean by a line along the shortest
distance from Cape Horn to the South Shetland Islands. The boundary between the Atlantic and Indian Oceans
- is arbitrarily chosen at the méridian of the Cape of Good Hoise. The Pacific and Indian Oceans are separated by
a boundary following the line from the Malay Peninsula through Sumatra, Java, and Tasmania, following
further the meridian of 147% E to Antarctica. Because of their unique physical oceanographic characteristics, it
is desirable to consider not only the North Polar Sea but also the water surrounding the Antarctic Continent
separately from the three world oceans. This does not mean that these waters are independent of the adjacent
oceans, not one of the oceans is completely indépendent of any of the others. The physical characteristics of the
waters surrounding the Antarctic Continent, however, are unique in rhany ways. The Antarctic Ocean can be
oceanographically separated from the three world oceans, for instance, by the subtropical convergence, which

can be followed, with minor interruptions, around the globe between about 40° and 30° S.

KOHTPOJIbHAS PABOTA

BAPHAHT Ne2
OCEANOGRAPHY AS A-SYSTEMATIC SCIENCE

Oceanography as a systematic science started in the early part of the nineteenth century together with her
sister science, meteorology. Three factors that led to a rapid development of this young branch of geographical
sciences can be recognized.

The first factor was the urgent need of depth measurements for engineering purposes. The laying of trans-
atlantic cables was one of the practical reasons for exploring the third dimension of the oceans. Based on
previous experience, existing sounding methods were rapidly improving.

The second factor that led to a rapid upsurge of systematic oceanographic and marine-meteorological
research had also a pragmatic origin. Sailing vessels had reached high perfection and were striving for record
voyages. A general knowledge of winds, waves, storms, currents, fog occurrence, ice distribution, and other
meteorological and oceanographic information was needed to navigate more efficiently and more safely.

The motivation for the third factor came mainly from an academic, or scientific field. For a long time,
zoologists and biologists believed that the depths of the sea were virtually without life. When transatlantic
cables were recovered for repair from the bottom of the sea, all kinds of sea life were discovered attached to the
cables that had lain at the bottom at depths below 3000 m; and biologists started marine explorations. The era

of the systematic exploration of the deep sea had started.

KOHTPOJIbHAST PABOTA
BAPHAHT Ne 3

Systematic order in the collection of ships observations and the increased accuracy to be obtained by the
use of instruments came only after the beginning of the nineteenth century. The regular navigation of the sea

necessary for the expansion of trade and commerce rapidly increased the knowledge of surface conditions,
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which were recorded in thousands of sh\ps JOUI‘Hd]b or merchant marine ships. However, these are not suffi-
c1ent to give a broad complehenblon of oceanog,ldphlc phenomena This has led to the oceanographic expedi-
tions that have contributed so much to the scwnce of seas. The task of deep-sea expeditions is first to determine
the shape of the sea bottom and to measure as accurately as possxble the physical-chemical condition:of sea
water between the bottom and the surfcu,e of major 1mport:mcc are the honzontdl and vertical variations ofthe
foceanovl ’lpth factors: temperatme xahmty, and dxssolved gases. Vauatmns in the fi rst of these mLhcqte the
variations in density and the Jatter ones allow a LOI‘I‘LIclflOH with marine blOlOL) wluch requires the l\now ledée
of the environment of marine life. In addition to this more statistical knowledae of thc phyqncal chemncdl
structuire of the sea it is‘also desirablé to know somethmg about the circulation of watel mdsses To determme
the movements of water masses, the forces cau»mg them and their seasonal variations in tnm as Well as local
variations and transports is the main problem of modérn-oceanography. B

KOHTPOJIBHASl PABOTA
BAPHAHT Ne 4
THE NORWEGIAN SEA

In the Norwegian Sea Alldntlc ‘water i$ found off the west coast of Norway, where it flows to the north,
losing some of its heat content to the dtmosphere and being somewhat diluted by excess precipitation. On the
right-hand side of the Allantlc water is the \Jom vegian coastal water, Whlch has, a Jower salinity, owing to
runott, and a considerable annual range in surface qalmlty and temperature. On the left-hand side of the Atlan-
tic water are found water masses which have bcen formed by mixing between the Atlantlc water and the Ar(,tl(,

water which flows south, along eastern Greenland. The latter is characterized by low sahmtv and temperatures
below 0Y C. The mixed water in the central and western parts of the Norwegian Sea has a salinity around 34.90
%o, and at the surface the temperature which varies considerably during the year. In winter the surface layers are
cooled, but before reaching freezing point the waters artain a higher density than that of the deeper waters and
therefore sink to the bottom. By this process, first described by Nansen (1906), the bottom water of the Norwegian
Sea is renewed. As further evidence for the correctness of the explanation, Helland-Nansen and Nanseri (1909)
point out that surface samples, taken by sailing vessels to the northeast of Jan Hayen in March to May, show
temperatures between —1.2% and —1.9%, and salinities between 34.70 %o and 34.94 %.. The uniform bottom water
tills all the basins of the Norwegian Sea at depths below 600.m the temperatures above 1500.m being somewhat
higher. The North Sea waters have, in general salinities between 34,.00 %o, but Atlantic water of salinity above
35.00 %o is Sound in a tonguelike area to the south of a line from Scotland to the west coast of Norway and in

another tonguelike area extending northwest from the English Channel.

1 KVPC
THAPOJIOTUST

TEKCT 1
THE DEFINIT]O:N AND THE CENTRAL CONCEPT OF HYDROLOGY

_Hydrology is the science that relates to water. It is concexmd Wlth the occmrence ot water in the e’mrth

physical and chemical reactions with thié rest of the earth, and its reldtlon to thc {ife on the earth. It includes the



as 1ts tools, but i doing so, it has developed a techniqué and subject matter that are distinet trom those of the
basic sciences. o ’

The central concept in the science of hydrology is s the so-called hydrologic cycle — a convement term to
denote the ¢irculation of the water from the sea, throug oh the dtmosphu to the land; and thc,nc,e,‘wuh numerous
delays back to the sea by overl'and and subterranean routes and in part, by Way‘of the atlmydsphere; also the
many shon circuits of the water that is returned to the atmosphere without reaching the sea.

The science of hydxolog,y 1s especially concerned with the sec ond phase of this uych, -that is, with the
water in its course from the time it is precipitated upon the land until it is discharged into the sea or returned to
the atmasphere. It involves the measurement of the quantities and rates of movement of water at all times and

at every stage of its course.

Jlexcuka k Texkcry

science HAyKa definition oTpeaesieHHe

earth 3EMITs ’ ' concept TIOHATHE

property. CBOHCTBO ’ description  onucauue

technique TeXHHUSCKHE PHEMBT to return BO3BPALIATHCS

to precipitate  BhINAaTh B BUIE 0CAIKOB to discharge cTexath

measurement  H3MEpelHe v k quantity  BEIMYHHA
YITPAKHEHW A

1. TlpuBeuTe pycckue SKBHBANICHTLI CACTY IOMHX aHITHACKHX CHIOB!

physical, chemical, reaction, substance, geology, basic, cycle, term, circulation, atmosphere, phase.

I1. [TperpeanTe aHIMHHCKAS DKBHBAICHTH CAEAYIONHX PYCCKHX COBOCOUETAHHIT:
HayKa 0 3eMie, (PH3AUYECKHE H XHMHYECKHE CBOHCTBA BOABI, OCHORHOE ITOHSTHE, IU/IPK)JTH[IPIH BOJIST, y106m>m

TEPMUH, CKOPOCTh ABHKCHHA BOALL, ‘HAA3SMHBIE 1 no;wemm,le nyTHu.

I11. HaliauTe pycckie 3KBHBANEHTS! CIETYOLIHX aHIHICKAX CIOBOCOYCTaHMIL:
to be concerned with; with respect to; to develop a technique; the occurrence of water; the rest of the earth;

the relation to the life on the earth; a subject matter.

1V. OTBeTbTE Ha CNEAYIOLIME BONPOCLL.

I. K ueMy HMeeT OTHOmCHHE HayKa IHAPOAOTHS ?

2. KaxoBo OCHOBHOE MOHATHE CHIAPOJIOrHY ?

(D8]

Kakas 13 Qa3 rugposoruueckoro uikiaa ocobeno HHTepecyeT nayky ?
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TEKCT 2
THE HYDROLOGIC CYCLE

The hydrologic cycle is the descriptive term applied to the general circulation of water from the seas to
the atmosphere, to the ground and back to the seas again. The cycle may be considered to begin with the water
of the oceans. Water from the ocean surface is evaporated into the atmosphere. This vapour is condensed by
various processes and falls to the earth as precipitation. Some of this precipitation falls directly on the seas, and
some falls on land surfaces. A portion of the precipitation fallen on the land is retained temporarily in the soil,
in surface depressions and on vegetation and other objects until it is returned to the atmosphere by evaporation
and transpiration. The remainder, moving by devious surface and underground channels to rivers, lakes and
eventually to the sea, is likewise subject to evaporation and transpiration throughout its travels. Actually all
phases of the cycle are occurring simultaneously. On a worldwide basis the volumes of moisture involved in
each phase of the cycle are relatively constant; but viewed in terms of a limited area, such as a small river basin,
the quantities in any part of the cycle vary through wide limits. It is this variation that is the primary subject of
study in hydrology. For example, a temporary unbalance of the cycle in which great volumes of water are
concentrated in the streams result in a flood. Conversely, small or negligible amounts of water in precipitation

phase of the cycle lead to drought.

JlexcHka K TeKcTy

to evaporate HCnapsATh(Cs) stream HOTOK, TeUEHUE

vapour nap drought 3acyxa

to condense _ KOHJCHCHPOBATh to fall BBITIAAATD

precipitation OCaJIKH moisture BIIara
YIIPAXHEHU A

I. HaiianTe cOOTBETCTBHAL.

general circulation PaCTHTENLHLIA MOKPOB
surface depression HCHapeHne

soil of1mas HpKyAHs
vegetation GacceiiH pekn
underground channel IIOBEPXHOCTHAA BIIaJIHHA
transpiration HaBOJHEHHE

svaporation ouBa

‘iver basin TPaHCHHpaNus

flood MOA3EMHBIH KaHal

I1. Halinute annmuiickue SKBHBANCHTHI CICAYIOUWHMX PYCCKHX CI0OBOCOYCTAHHI:



2. The remainder is subject (momsepxen / mpeamer) to evaporation throughout its travels (ABuxeHHE

w e

IOBUTEETCH),

-3. .This variation is the subject (npeamer / moxseprats) of study in hydrology.
An unbalance of the cycle results in (pe3yasraT / npuBoauT K) a flood.
Small amounts (konn4uecTBo / coctasnset) of water lead to a drought.

TEKCT 3
RIVERS

‘Rivers and lakes are products of rainfall. In landlocked areas the rivers run to the lowest part of the drain-

age area and form a lake. A region of this kind is called an inland drainage area. The slope of the grouhd
determines the way in which water runs. The amount of rain that sinks into the earth depends on the permeabil-
ity of the soil, on the slope of the ground, and on the rate of rainfall. The rivers in impermeable ground rise with
great rapidity at first and then move slowly. They fall as rapidly as they rise. In permeable ground the rise anc
fall of rivers is always slow.

The basin of a river is the tract of country, which it drains. This is also called the drainage area, the
catchment basin, and the watershed. '

The vertical height of a river surface in feet above low water at a place is called the stage of the river. As the
water of a river moves, it is joined by water from other rivers, these latter rivers are called tributaries o1
affluents; the place of meeting with the main stream is the confluence. The slight inclination of a river surface,
in the direction in which water flows, is called the slope. The greater the volume of a river, usually, the less its
slope. The velocity of water in a river is greater the greater its slope, the greater the area of its cross-section and
the greater the depth of the water.

The characteristics of a river as to its customary rise and fall, greatest and least discharge of water, charactei

of slope and area of cross-section at different stages and in different parts of its course constitute its regimen.

JIeKCHKE K TCKCTY

rainfall 0CaIKH + - lake 03cpo

slope YKJIOH tosink - (30ech) BOIUTLIBATLCS
permeability  BOZOIPOHMIIAEMOCTH rate CKOpOCTh

rise (v, n) TOMHUMATLCS, TTOABEM fall (v, n) MOHHKATLCS, TOHHKCHAE
to drain ApEHUPOBATh volume 00BEM

velocity CKOPOCTh Cross-section  MONEPCYHOE CEUCHHE
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VIIPAXXHEHUW A

1. HadiguTe cOOTBETCTBHA.

drainage area / catchment basin / watershed NPHTOK

river stage BOOCOOP

tributary / affluent PEKUM PCKH
confluence YPOBEHE BOALI B pEKe
river regimen | pacxox BOALI

main stream ' . raBHas pexa
discharge of water CIHSHHC

[1. [lepeBennTte Ha pyCCKHH A3BIK CIEAYIONME aHIIHACKHE CIOBOCOUETAHHS:

landlocked areas, inland drainage area, rate of rainfall, river surface, impermeable ground.

II1. Haliqute B TEKCTE ONMPEAETEHUS CIEAYIONIMX TIOHSTHHA:

BOJIOCOOp, MPHTOK, YPOBEHB BOXLI B pEKe, PEXKHUM PEKH.

1V. HaiiavTe B TEKCTC OTBETHI Ha CIEAYIOMNC BOMPOCEL.

1. Tne u kaxum o6pasom o6pasyiorcs 036pa ?
2. Or kakux (aKTOPOB 3aBHCHT YKJIOH PEUHOi OBEPXIIOCTH, H 11a KAKHE (GAKTOPEI Ol OKA3LIBAET BIAHSNHE?

3. UeM ompejensicTcs HanpaBICHHE ABHKCHUS BOIBI B peKe ?

TEKCT 4
EVALUATION OF WATER RESOURCES

The purpose of a water resources survey is to determine the source, extent and dependability of usable
water supply. An inventory of water is the basic requirement for planning, designing and operating water
resources projects. In general, planning of water resources development requires data on precipitation, river
stage, river discharge, sediment transport, yield and storagé of ground water, as well as other related data such
as evapotranspiration and temperature.

The amount of precipitation is a direct indication of water available in an area. Precipitation data have a
direct bearing on how to solve problems such as drainage of storm water, control of soil erosion and _deterinina-
tion of the quantity of water needed to irrigate crops. Also important is indirect computation of surface runoff
and flood flow from precipitation data. ‘ ,

Streamflow records provide the basic data for most water resources investigations. The importance of
having enough streamflow data for designing water projects can hardly be exaggerated. The streamflow is the

measure both of the quantity of water that can be utilized, and of discharge that should be controlled. Sediment



ing on its intended use such as irrigation, or domestic and industrial water supply. Thus, the determination of

St A het kg TN ST gy g < S e S

water quality is-also sssential”

Jlekcuxa K TexcTy

source HCTOUHHK dependability 34BHCHMOCTh
supply sanac. , data - NAaHHEIE
d.railn'age ocymcuue reqﬁirement | TpeGopanne

fo utilize ucuonbaunan to control ynpaBsTh
quality Ka‘!eCTBQ o measule(n, v) Mepa H3MCpATS
quantity KOITHYECTBO e S
L KR VIPAKHEHUS] |

Upuuenme pyccxue IKBUBANECHTLI cncnyroumx cummncxnx CIIOB:

to plan, to desu,n, to operate project, ploblem reelon

1. Haitaure cprBeTéTBHa

sediment load - nuauenax Boa
Lround water . 3aunem1e
evapotranspwatlon " aposus NoYB

soil erosion peuHoii cToK

surtace runotf NABOXKOBLIH CTOK
floodﬂow © _ CyMMaplioe Hemapeiine
streamflow o rpymoaax BOZIA

silting B UO}BA_CPXHOCTHLII/I CTOK

III IIpusenute aumnncxne 3KBHBATIEHTLI CTIEYIOIMX PYCCKHX CIOBOCOYCTaHMI:
pduouu TYCTLIHE, He3arpx3HeHHax BOJ, MPOMBILUICHHOE BojocHabxenue, NaHHBIe 06 ocalKax, pacxoxn
peKu, ypoaeHL BOJILI B PEKE, HPPUTALHOHHbIHA KaHaJl, MEpPeHoC HAHOCOB, 3aMac IPYHTOBLIX BOJ, KOIHYECTBO

QCAZKOB, AAHHBIC O PEYHOM CTOKE.

V. OTBeTETe Ha CNEAYIOMKE BOMPOCEL.
1. Kakona uem; ab30pa BOAHLIX pecypcos ?
2. SIBNACTCS JIH KONHYECTBO OCANKOB MPAMBIM MOKA3ATENCM KONHYCCTBA BOJLI, MMEIOMEHCS B TAHHOM pe-
rrose ?
Kakne ocHoBHBIC JaHHLIC TPeGyIOTCs A GONLIIMHCTRA HCCICIOBAHHMN B o6nécm BOJHLIX pecypcos ?
4. YTO0 urpaeT BakHYIO PONb B 3aHIICHUU BOJOXPAHHIIHILL ? ‘ |

I'ne B paifonax mycTeinb pacnoloxeHna Npurofnas kK ynoTpeSiIeHuio oma?
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TEKCT S
HYDROLOGY DEFINED

Hydrology in a broad and literal sense is the science of water, its properties, phenomena and distribution.
Hydrology is the science that treats of the waters of the earth, their occurrence, circulation and distribution,
their chemical and physical properties, and their reaction with their environment, including their relation to
living things. That is, the domain of hydrology embraces the full history of water on the earth.

Generally, five separate subdivisions of the science are recognized: a) hydromeéteorology - the study -of
problems intermediate between the fields of hydrology and meteorology, b) limnology — the study of lakes, c)
cryology — studies dealing with snow and ice, d) geohydrology — studies related to subsurface water and e)
potomology — the study of surface streams. However, very few hydrologic problems can be limited to but one
of these branches. More often, because the phenomena are so interrelated, solutions to these problems can only
be attained by a completely interdisciplinary approach by scientists from one or more of these branches. Implicit
in these discussions is the fact that hydrology is an extremely broad science and integrates them for its own
interpretation and use. Supporting sciences such as physics, mathematics, chemistry, geology, geography, agri-
culture, fluid mechanics, statistics, operation research, forestry, economics, law and computer science are but a

few which may be used in hydrologic investigations.

JlekcHka k TeKcTy

property . CBOHCTBO - . subsurface water NOA3EMHBIC BOALI
distribution ~ pacnpenenenue branch - OTpacnb
environment  OKpy)Xaromas cpena phenomenon SABIICHHUE
science HayKa study U3yYeHHe
earth 3eMIId

YITPAXXHEHU S

1. HalauTe cOOTBETCTBHS.

chemical and physical properties JIECOBOJCTBO

living things .. CeIbCKOE XO3SHCTBO

agriculture XHMHYECKHE H QU3HYECKHE CBOACTBA
fluid mechanics v JKVBbIE CYIICCTBA

forestry : MeXaHuKa XHUIKOCTH "

IL. 3akon4uTe NPEANOKEHUS TOAXOAAIIMMY NO CMBICITY CTIOBAMH, OTIUPAsCh Ha CONEPKAHNE TEKCTA.
{. Hydrology is the science that treats of ...
!.  Hydrometeorology is the study of problems intermediate between the fields of ...

5. Limnology is the study of ...



The hydrologic cycle is a concept, which considers the processes of motion, loss and rechaige of the
- earth’s waters. The hydrologic cycle may be divided into three principal phases: a) precipitation, b) evapora-
- tion, and c¢) runoff, surface and groundwater. Further, it is of interest to note that at some point in each phase
there usually occurs: a) transportation of water, b) temporary storage and, ¢) change of state. That is, for
example, in the precipitation atmospheric phase there occurs vapour flow, vapour storage in the atmosphere
and condensation or formation of precipitation created by a change from vapour to liquid or solid state. It
follows that quantities of water going through individual sequences of the hydrologic cycle can be evaluated by
the so-called hydrologic equation, which is a simple waterbudget equation defining the process. It should be
recognized that the hydrologic cycle has no beginning or end, as water evaporates from the land, oceans and
other water surfaces to become part of the atmosphere. The moisture evaporated is lifted, carried and tempo-
rarily stored in the atmosphere until it finally precipitates and returns to the earth either on land or oceans. The
precipitated water may be intercepted or transpired by plants, may run off over the land surface to streams
(surface runoff) or may infiltrate into the ground. Much of the intercepted water and surface runoff is returned
to the atmosphere by evaporation. The infiltrated water may be temporarily stored as soil moisture and
evapotranspired or percolated to deeper zones to be stored as groundwater which may be used by plants or flow
out as springs or seep into streams as runoff and finally evaporate into the atmosphere to complete the cycle.
From the preceding discussion, it is obvious that the hydrologic cycle is subject to various complicated pro-

cesses of precipitation, evaporation, transpiration, interception, infiltration, percolation, storage and runoff.

Jlekcuka TCKCTY

motion ABIDKCHUE stream peka, MoToK
loss NOTEPH, 3aTPaThI vapour nap

recharge MOTOITHEHHE quantity KOITMYECTBO
phase da3za equation ypaBHEHHE
precipitation  OcaKH moisture Byara
evaporation  HCHAapeHHE interception  3ajzepkanue
runoff ‘ CTOK transpiration  TpaHCIMpauus
to flow out BBITEKATD infiltration HHQUIETpaLHs
to seep into TPOCaYUBATLCS storage HaKOIJICHHE

percolation  mpocauHBaHHE

YIIPAJKHEHM A
1. Haitaure cooTBEeTCTBHSA.
surface runoff » MI0TOK Mapa
groundwater runoff NOYBCHHAS Bjlara
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transportation of water ypaBHeHHe BogHoro Hananca

temporary storage HNOJIIOBEPXHOCTHBIA CTOK
vapour flow PYCJI0BOE HAKOILIEHHE
vapour storage IIOBEPXHOCTHEIH CTOK
condensation rpyHTOBas / IOA3eMHas BoJa
hydrologic equation HaKOIUICHHE T1apa

soil moisture . NEPEHOC BOALI

groundwater KOHZEHCAIHs

1. 3anonuuTe TAGMHIY CIEAYIOMIMMH CI10BAMU:
concept, to consider, process, motion, runoff, further, phase, for example, transpiration, groundwater, equation,

that is, quantity, interception.

OO0IeHAYYHASA JIEKCHKA TepMHHDBI Casi3yto1ue TepMHHE

{I1. Haiimate B TEKCTE OTBETHI Ha CICAYIOMINE BONPOCLL.

YTo Takoe rHAPONOTHYCCKUHA UK ?
KaxoBsl TpH ocHOBHBIE (Qa3bl IHKIA ?

Yro NPOHUCXOAUT € OCaAKaMH, JOCTUIAIOIIUMH MTOBEPXHOCTH 3CMIIH ?

Rl

HazoBuTe ocHoBHbIE npoUECChHl, MPOUCXOAANHE B THAPOJIOTUICCKOM THUKIE ?

TEKCT 7
THE WATER TABLE

The water table normally coincides with the free surface of lakes and streams. Between such openwater
bodies, a water table, not confined impermeable strata, follows in modified form the contours of the land. It is
higher under the hills than under the adjacent valleys. The contours of the water table do not show as pro-
nounced variations as does the land surface, because of the tendency of water to seek its own level. The water
table since its position is dependent on the continued accretion of groundwater, fluctuates with annual varia-
tions in rainfall, being both lower and flatter after dry spells than after rainy periods. For various reasons the
water table in some areas intersects the land surface, and springs, or seeps result. Wet-weather seeps occur
when a water table, raised by protracted rains, cuts the land surface. Occasionally a body of groundwater will
be found above a bed of impervious or relatively impervious material. Such a locally anomalous condition is
called a perched water table. A water table confined from above by an impermeable layer so that the water is

under pressure represents artesian conditions. The slope of the upper surface of the water table is dependent on

the flow conditinone within tha zana Afentiiratina Wleawn oo



JlexcHuka K TEKCTY

to coincide COBIA/aTh : level ypOBENb
to confine OIpaHH4HBATD to depend on  3aBHCETb
hill XOJIM rainfall 0CaAKU
valley JONHHE to intersect nepecekarth
bed pycio spring HCTOYHHK, py4eH, Ko
pressure JaBJICHHC ‘stratum . CIOH, mnact
to flow Teub : to occur: . 3aJIerath
accretion HaHOC, HApaCTaHHe
YITPAXXHEHHW A

[. [lpuBennTe pyCCKUE SKBUBANCHTHI CIEAYIONX aHITUHCKUX CIIOB!

normally, form, contour, variation, tendency, position, fluctuate, reason, result, locally, naturally.

I1. Ha¥igure COOTBETCTBUA.

openwater body HaropHoe COCTOsHHE
impermeable layer IIOBEPXHOCTHLIHA BOJOTOK, HUTAIOUIHI TPYHTOBLIC BOALL
annual variations HoABEUICHIAs BOJA

perched water table ~ HenpoHuIaeMbIi cioi

artesian condition annBHaNbHBI KOHYC BEIHOCA
perched water BOZIOYIIOp

alluvial fan rofioBuic koncbanus

influent stream _ . OTKPBITHIA BOAOEM

stream bed ©_ TIOABCIIEHHBIH BOAOHOCHBIA TOPU3OHT
impéwious material ~ pedHoe pycno T

[II. Ha¥igute B TCKCTE aHIIMACKME 3KBUBATICHTHI CICAYIOHMX PYCCKHX CIIOBOCOYCTAHHNA:
BOJIOHENPOHHMIAEMELIE CIIOH, TIPHIETAI0IME PABHUHEI, APKOBBIPaXEHHLIE koaebanus, OBEPXHOCTh 3EMIIH,

MOJA3EMHBI BOOEM, 30Ha HACBIILEHUSA, CYXHE EPUONLL.
IV. Haitjre B Tekcre Mpenmnoxenus, rae ToBOPATCA O ...

00 ouepTanUsX 3epKana IPyHTOBLIX BOJ;
0 3aBUCHMOCTH KoJICOaHHUs 3¢pKajia TPYHTOBLIX BOJ;
06 0bpa3oBanuy pyubes;

00 ONPENCIICHHH HAIIOPHOIO COCTOAHMA.
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TEKCT 8
EFFECT OF LAKES AND SWAMPS ON CLIMATE

Lakes and swamps return moisture to the air by evaporation. Changes in their areas affect the amount of
evaporation and runoff and may change the amount of precipitation. Large lakes or swamps affect some elements
of the climate of adjacent areas. Air passing over water areas is cooled in summer and warmed in winter.

Reduction in lake and swamp areas reduces evaporation from water surfaces but does not entirely eliminate
it, as the exposed drained areas supply moisture to the air by evaporation of soil moisture and transpiration by
slants. Although drainage of such areas may affect the total runoff from a drainage basin, the factors affecting
-unoff are so numerous and complex that very careful records would be required to show differences resulting
from any one factor. Drainage of water areas has usually been accompanied by other changes in the drainage
yasin, and any changes in funoff have been the composite result.of all the factors involved. |

Increasing lake areas may increase evaporation and in turn increase precipitation. In the general rainfall
sycle all moisture reaching the surface of the earth is returned to the air as vapour or eventually reaches the
»cean as surface or underground flow. It is only by changing the moisture entering the air over land surfaces
hat the total moisture received by the air can be changed, as runoff reaching the ocean does not essentially
iffect its evaporating area or rate of evaporation. It has been estimated that the moisture capacity of the air
inder usual condition is equivalent to a depth of water of about linch. Consequently any material change in the
juantity of vapour discharged into the air must be reflected relatively soon in a change in the moisture returning

o the earth as precipitation.

JlexcHka K TEKCTy

ir BO3IYX difference pasIHyde

o affect BIIMATE to Increase YBEITHYUBATD

o reduce yMEHBIIATh change (v, n) H3MeHATD, H3MEHICHHE

lant pacTeHHne record nabnionenue
YITPAKHEHHA

I. Halinure B TEKCTE aHIIHHCKHE TEPMHHLL:

CIlapeHHCe, CTOK, [I0YBCHHAS BJIara, TPaHCIHpanys, BoRocOop, mIomans Boxoctopa, 0caakH.

I1. [TepeBennTe Ha PYCCKUI A3BIK CIEAYIOUIHE CIOBOCOYETAHNS:
1e amount of precipitation; moisture capacity; exposed drained areas; rate of evaporation; adjacent areas;

eneral rainfall cycle; surface/under ground flow; quantity of vapour discharged.

II1. OTBeTbTe Ha cienylolIHe BOMPOCHL
Ha yTo BIMAIOT H3MEHENHs TIOMAH 03€p 1 Gonot ?

Kak usmenseTca HenapeHHe ¢ yMEHBIICHHEM TuToluany o3ép u Gonor ?
Kaxoi#i dbakTop MOXET VBEIHYHBATL KOJIHYECTRO OCANKOR ?



At its source, while rain 1s tallig, direct SUrrace runoIr moves 1 Ul SNEets OVEr LIS SuUriaee UL Lie caiul
and is largely governed by the laws of laminar flow, velocity being directly proportional to gradient. Soon,
however, these sheets find surface depressions formed during previous rains. The depth of flow increases. It
becomes turbulent and follows the laws of turbulent flow, velocity being approximately proportional to the
square root of the gradient. While moving in thin sheets, surface runoff cannot attack soil protected by vegeta-
tion. As the rills increase in size, however, the ground surface is attacked and, where the slopes are steep,
gullies are formed. Unless the gullies are protected by the root systems of vegetation, they deepen rapidly the
sides cave, the water becomes heavily laden with sediment, and the forces of degradation are in active control.

The rate of pl'ogress toward the formation of surface watercourses is primarily depeﬁdent upon the character
and condition of the surface of'the earth and frequency of intense rainfall. Steep, unprotected slopes of fine,
granular soils quickly become more gullied and produce rapid surface runoff. Relatively level land, particularly
if the soil is granular, permits ready infiltration and groundwater recharge and produces well-sustained stream
flow that tends to maintain well-defined watercourses.

JlexkcHka K TEKCTY

sheet cloi (BOALI) v rill Bopo3na, pyyeék .

depression BragHHa gully oBpar

soil nousa ' ' root KOpEHD

gradient TPagHeHT, YKIOH sediments HaHOCHI

channel pycno recharge NUTaHHE
YITPAXKHEHUSA

L. IlpuBenuTte pycckHe 3KBHBAJICHTLI CICAYIOHIHX aHINIHACKHX CIOB!

vegetation, proportional, attack, protect, degradation, active, control, progress, character, system.

I, Hafinure B TexcTe aHITMACKHE SKBHBANCHTLI CAETYIONIMX PYCCKUX CIIOBOCOYCTAHMIA:
NaMHHAapHBIH HOTOK, NPSIMO NPONOPUHOHANBLHO, NOBEPXHOCTHBIC BIANHMHLI, TYpOYICHTHLIN TOTOK,
KBaJIpaTHLIA KOPCHL, KOPHEBas CHCTEMa PACTCHHUH, 3epHHCTas MoyBa, OLICTPLIA MOBEPXHOCTHLIA CTOK,

I/IH(l)HHLTpaLUrIH_, MHTAHNAC NOA3CMHLIX BOJ, PEHYHOC PYCIIO.

111. 3anonuute Tabnuiy.

Statement ' o Yes | No

177

1. Velocity of surface runoff governed by the laws of laminar flow is equal to.gradient.

2. Soil protected by vegetation is not attacked by surface runoff.

3. The formation of surface watercourses is dependent upon the character of the earth surface.
4. Steep, unprotected slopes of granular soils do not produce rapid surface runoff,
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TEKCT 10
FLOODS

A flood is a relatively high flow as measured by either gage height or discharge rate. Gage readings indi-
cate levels of the water surface at measuring stations. Whenever the stream channel in an average section is
overtaxed, causing overflow of adjacent land detinitely outside the usual channel boundaries, the stream is said
to have reached flood stage. Relative magnitudes of flood peaks may be expressed in various terms, including
either height above low water, height above flood stage, or the corresponding rate of discharge. Furthermore,
any flow of sufficient volume or duration to impede traffic across an arrowy or other intermittent drainage
channel may locally be called a flood.

Flood flows are normally the direct or indirect result of precipitation, even though the runoff may be
delayed or modified by the processes of freezing and thawing, surface inequalities or indentations, interception
on vegetal cover or through infiltration, underground flow, and temporary storage in or release from reservoirs
through either natural or artificial means ot detention and regulation. Owing to differences resulting from
variations in initial soil moisture and the effect of land use, tillage, vegetal cover, and leaf mold or forest litter,
and owing to differences in geologic structure, a given rainfall may produce only a moderate rise in the streams
of one area and flood conditions in those of another area; and owing to the varying moisture content of the soil
the same amount of rainfall'on a given area may produce a greater rise in the stream at one time than at another.
Moreover, a gentle rainfall extending over several hours or days may result in only slight increase of stream
flow, whereas the same amount of precipitation in a few minutes or hours may produce high flood crests of

brief duration.

JIeKCHKa K TEKCTY

gage BOAOMEPHbL NI0CT freezing 3aMep3aHie

reading noxasauue npudopa - thawing TasHHE

to measure H3MEPATH indentation < BOrHYTOCTH

overflow pasnus : detention 3ajepraHue

height BLICOTA regulation pPeryaupoBatHe

tillage o6paboTka semun reservoir BOZIOXPaHHITHIIE
VIIPAJKHEHWA

I. Hafiaute cooTBETCTBHSA.

gage height pedHoe pycno

discharge rate TABOJKOBBIH yf)oncm:
stream channel OTMETKa HAA HYAEM OCTa
flood stage JAPEHHPYIOMEE PyCo
flood peak pacxox

drainage channel NABOJAKOBLIH CTOK

flood flow TIHK NMaBOJKA



peKa, OCaiKM, CTOK, PYC/IOBOE HAKONIEHHE, TPOCAIUBAHNE, 3aJEPIKAHNE OCAJIKOB, PACTHTEIEHBIH MTOKPOB,
TIOYBEHHAS BAACE, KHIKHE OCAAKH.

[I1. 3akoruure NPEANOKEHNHA, OMUPAICh HA COACPIKANME TEKCTA.

1. Afloodis...

2. . Gage readings indicate ...

3. . Relative magnitudes of flood peaks may be expressed in ...

4. Flood tlows are ...

5. A gentle rainfall extending over several hours or days may resultin ...

HOINOJHHUTEJIbHBIE TEKCThI
TEKCT 11
EVAPOTRANSPIRATION

~ Some water is returned to the atmosphere as a vapour through evapotranspiration, a term combining direct
evaporation from the soil and other moist surfaces and plant transpiration. The amount of water returned through
evapotranspiration depends upon the amount of water available, the solar energy supplied, and the temperature
and humidity of the air. Heat, water, and carbon dioxide combine in the process of photosynthesis to manufacture
plant matter. Heat, in excess of that needed for optimum photosynthesis, is dissipated by the plant through
conduction and radiation. Much of the water required by plants is used to regulate their temperature, which
otherwise would rise to a point that would cause them to wither and die.

The Beaverdam Creek basin loses large quantities of water by evapotranspiration during the warm sum-
mer. These losses decrease rapidly as the growing season closes in the autumn and are nearly zero in the winter.
As the weather warms in the spring, the growing resumes, and evapotranspiration increases, reaching a high
again in the summer. This variation in evapotranspiration loss with the time of the year is approximately the

same from year to year, providing the vegetative cover is not signiticantly altered.

TEKCT 12
SWAMPS

Swamps may be regarded as shallow lakes where the small depths of water and the slight range of fluctua-
tion permits the growth of aquatic vegetation. Swamps occur mainly in areas of flat gradient and narrow stream
channels. On steeper slopes vegetation may be sufficiently dense to retard runoff and prevent channel erosion,
resulting in swarmp conditions. Swamps tend to become filled from the growth of vegetation and from silting,
Many swamps are old lakes in the later stage of filling. ' '

Swamps are generally divided into inland or fresh-water swamps and coastal or sea-water swamps. The
inland swamps include lake swamps resulting from the filling of lakes and growth of aquatic vegetation; river
swamps along plains and deltas subject to frequent overflow; spring swamps formed by the discharge of
spring; flat-land swamps on poorly drained land, such as the Great Dismal Swamp in Virginia; and raised bogs
on flat lands of small runoff where precipitation exceeds the evaporation. Coastal swamps are frequently formed

between high and low tides.
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TEKCT I3
FREEZE-UP

Formation of an ice cover is dependent upon such factors as the heat exchange with the atnosphere, and
the change in heat storage due to inflow and outflow. Although the northward-flowing Mackenzie has its
source in southern climes where warmer temperatures prevail later into fall, water reaching the delta is not
appreciably warmer than that standing in the delta lakes. Ice formation, however, begins first around the shallow
perimeters of delta lakes, then in the small tributary and distributary channels, and finally in the major channels.
The difference in the time of ice cover formation may be ascribed to greater mixing and depth in channels than
in lakes, rather than to the inflow temperatures of southern waters, Depth may be a critical factor as the heat
losses to the atmosphere per unit volume of water in channels would be less than in lakes.

Lake ice development begins in the latter half of September and by the first week in October most lakes in
the delta are icecovered. The centers of deeper lakes may remain open for an additional week or ten days and
open areas may also persist for a similar period where rills and small creeks enter. During the second week of
October, ice begins to run in the major channels and shortly thereafter large patches of skim ice have formed.
By mid-October major channels are about five-tenths ice-covered and the minor tributary and distributary ones
are fully covered. Within the ten days major channels are fast from bank to bank except for the occasional open
areas, which may persist until the latter part of December. The persistence of open holes may be accounted for
by the reduction in heat flow to the atmosphere caused by ice cover formation, mixing, and the continuous input

of less frigid water from upstream areas.

TEKCT 14
LAKES

Lakes are bodies of water filling depressions in the earth’s surface. They range in area from small ponds to
inland seas and in depth from a few feet to 2,000 feet. Although lakes are usually continuous during their
geologic life, many are temporary, becoming alternately filled and dry, owing to fluctuations in their water
supply and to evaporation. Lakes are important in topography and water supply of many drainage areas. Lakes
represent a natural form of storage, which usually is beneficial in regulating stream flow, although lakes of
large area and shallow depth may lose a large proportion of their inflow by evaporation. Lakes are used for
water supply for municipal use, power, irrigation, and navigation. Many lakes have been converted into artificial
reservoirs by raising their surface by dams or by lowering and controlling their outlets. The propostion of a
drainage area that may be maintained as water surface varies widely.' Lakes have a very slight range in level
where their area and outlet capacity are large. Some lakes fluctuate through a wide range both within the year
and over longer periods. Lakes that exist only after brief periods of inflow and soon evaporate to dryness are
called playas; these are of wide occurrence in desert areas.

Swamps include lakes so shallow that aquatic vegetation grows within the lake area. Swamps also occur on
sloping lands where vegetation grows rankly enough to restrict drainage. Many swamps and shallow lakes have
been drained in order that the reclaimed areas may be used for agriculture. The variations in size, climatic

conditions, character of origin and uses for different lakes make it difficult to generalize in regard to their



land.

TEKCT 15
THE PROBLEM OF FLOOD ESTIMATION

The problem of flood estimation is a peculiarly difficult and complicated one. The natural laws governing
floods are both recognizable and generally appreciated; the difficulty lies in their application.

Where they are available, actual records of floods are preferable to theoretical computations. The engineer
is generally concerned with ascertaining either the worst flood conditions that may be anticipated from a given
catchment, or the frequency with which what may be described as a normal flood is likely to occur. He may
have detailed records of several floods from the given catchment, but he must decide what relation these bear to
the maximum probable flood or what is the magnitude and frequency of the normal flood. Floods may oceur
yearly or even more frequently, but their intensity will vary and one of exceptional severity may possibly be
met with once only in a hundred years. Complete security can only be obtained by ascertaining the maximum
possible flood and making due provision for this. But it may not be:economically possible to.do so, and one may
have to be content with insuring to a lesser degree against damage. From this aspect flood frequency comes into
account. '

Excepting in certain special cases, the magnitude of flood depends on the mtensity and distribution of
rainfall and on the characteristics of the catchment. In most countries rainfall data are more extensive than river
flow data, and long period rainfall records will give a clue as to the frequency of floods and as to the relation

any recorded flood bears to the maximum flood probable.

KOHTPOJIbHAS PALOTA
BAPHAHT Ne |
FLOODS

Clhnate, physiography, and geology are the principal overall factors affecting the size and distribution of
floods. Melting snow, increased precipitation, and sharply lowered evapotranspiration losses during the winter
and early spring predispose the area to floods during those periods. In addition, high-intensity rainfall in
connection with thunderstorm activity occasionally results in flooding during the summer. A major factor
affecting floods is the extensive ground-water reservoir, underlying the Malad Valley. The thick sequence of
highly porous alluvial deposits constituting the recharge areas of the ground-water reservoir extends for a
considerable distance up the major tributary valleys and along the periphery of the Malad Valley. These depos-
its tend to absorb overland flow and thereby delay the arrival of runoff to stream channels. Thus despite the
rugged peripheral uplands surrounding the valley, high flows in the Malad River and its principal tributaries
usually are subject to considerable dampening. Channel storage also is an important factor in attenuating tlood
peaks in the downstream reaches of the Malad River.

Although the physical environment of the basin tends to reduce flood peaks, antecedent conditions can

lower the effectiveness of the normally porous surface deposits.
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KOHTPOJIbHASL PABOTA
BAPHAHT Ne 2
HYDROLOGY

The science of hydrology encompasses the behaviour of water as it ocours in the atmosphere, on the

surface of the ground, and underground. Although man has been greatly affected by water in the development
| of his civilization, and although there is an enormous literature on this subject, it is not yet possible to call
hydrology an exact science because when given a factor such as rainfall, one cannot accurately deduce the
resulting deposition of the water in scientific and mathematical terms. This inaccuracy is due to the great
complexity of the hydrologic cycle, the lack of accurate observational data, and the almost innumerable
combinations ot hydrologic phenomena that occur in nature. Two phases of the water cycle —rainfall and runoff
measured as stream flow ~ are such commonplace phenomena that many are apt to think that much is known
about the behaviour of water, On the contrary, much is yet to be learned, for science is only now escaping from
an almost complete dependence on empirical relationship between these hydrologic factors. Hydrology pro-
vides the engineer with the basic data and methods required to solve problems relating to the regulation, control

and utilization of water.

KOHTPOJIbHAA PABOTA
BAPHAHT Ne 3
GROUND WATER

Ground water, as defined by geologists and engineers, comprises only that portion of the ground, which
lies within the zone of saturation or below the water table. It does not include the suspended water, which is
held in the ground above that zone but does include the water, which lies below a perched water table. Water
above the zone of saturation and near the ground surface is of major importance in connection with agriculture
because of its relation to plant growth. Much of this water, of course, is utilized and transpired by vegetation
and is thus returned to the atmosphere without penetrating deeply below the surface or becoming a part of the
body of ground water. Not all water, therefore, that enters the ground becomes ground water, since only a part,
and in some places only a minor part reaches the zone of saturation.

Two general conditions of ground-water occurrence are recognized:

1) water table or unconfined conditions in which the water is under atmospheric pressure, and

2) artesian or confined conditions in which the water is under pressure produced by an overlying impervious
confining layer. ’

In many areas following heavy rain or in the spring of the year a perched water table may exist above the
main water table. Such a condition, which is generally temporary, is produced by the presence of relatively
impervious layers above the water table.

Ground water, like surface water, flows as a result of differences of pressure; if the surface is not confined,
the difference in pressure is the result of surface slope; without slope (or difference of pressure), neither ground

water nor surface water ran have lataral mantine



ICE

With the coming of cold weather the water in a stream is gradually cooled, its temperature being interme-
diate between that of the cold air on the surface and that of the warm rock of the river bed, which still retains the
heat of the summer, within the mass of the water temperatures tend to be uniform, the water being continually
stirred by turbulent currents. This uniformity is further aided by the sinking of the cold, dense surface layers
and the welling up of the warm, lighter bottom layer. Occasionally temperature stratification oceurs in deep,
quiet pools. The water cools degree by degree until the entire mass close to the freezing point. Finally the
surface film of water is cooled below the freezing point and suddenly changed into needlelike crystals of ice
that are slightly lighter than water.

The degree of turbulence compared with the rapidity of freezing now causes the ice formation to follow
one of three general courses. When turbulence is large, the crystals are carried below the surface and the entire
body of water is converted into a milky mixture of ice and water. This is called «frazil icen and causes considerable
trouble at power plants and control gates, When the floating crystals touch any surface that has a temperature
even a fraction of a degree below the freezing point (such as a submerged portion of a steel rack or a mass of
sheet ice), the crystals instantly adhere and form a spongy, rapidly growing mass that can quickly choke even

large waterway openings. :
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