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NPEAUCJIOBUE

Jannstii yyeGHuK npejpHasHaued misi cryaenros 1I—III kypcos,
H3y4alolMX THADOMETeOPOJIOTHYECK e clienyafbHOCTH, Lleablo yue6Hu-
Ka sBasercs oOyuYeHHEe UTEHHIO ¥ TNOHMMAHHIO JIHTEPATYpPH IO che-
HMaJbHOCTH HAa aHIVIHACKOM fA3blKe, Bce TeKCTH, BKJIOYeHHble B
Yu4eGHHK, B3ATbl K3 ODUTHHAJbHBIX AHIVIHACKHX H aMEPHKAaHCKHX HC-
TOYHHKOB, YueOHHK COCTOHT H3 TpeX pasjenoB: «MeTeopoJorus»,
«I'uaponorusi», «OKeaHosorus» H Tpex mHpuaoxeHu#i: «CTpyKTypHO-
CMBICJIOBBIE OCOGCHHOCTH aHIVIMHCKHX HAaYYHO-TEXHHUECKHX TEKCTOBY,
«CBsi3yIomue 2JeMeHThl NpeAokKeHHs H TekcTa», «Lludpe B aHrauii-
ckoli Hay4yHo-TeXHHuecKOl Jautepatyper. Kaxanii us pasnenos yue6-
HHKa paccyuTad Ha 85—100 4acoB ayAMTOPHBIX 3aHATHH. ‘

Crpykrypa yueOnuka. Pasjensl yyeOHHKA COCTOSIT M3 HECKOJBKHX
G/I0KOB O0BeIMHSAIOIMX TEKCTH ONpEeAeJeHHON TeMaTuKd. B cBOIO
ouepesb . KaXAbl#l 6JOK BKJKOUYAeT B ce0si HECKOJbKO YPOKOB, COAEp-
JKalluX BBOJHBIE YNpaXKHeHHs, 0a30BBIH TEKCT, JieKCHYeCKHe, TEKCTO-
Bble H TIpaMMaTHuYecKHe YIpaxkHeHHs. DJOK 3aBcpuiaeTcss COOTBET-
CTBYIOLHM TECTOBBIM KOMIIJIEKCOM, COCTOSIIMM U3 JICKCHUECKHX,
TEKCTOBHIX M TIDAMMAaTHYeCKHX TecTOB, 0O0O3Ha4eHHBIX COOTBeET-
crBesHo xak TJI, TT, TT.

Beojnble ylIpaKHeHHS HMEIOT UeJbi0 Da3BUTHE HABBIKOB HPOTLHO-
3UDOBAHHSA COJAepXKaHHA IpeAaraeMbBIX TEKCTOB IO HEKOTOPBIM H3
€r0 KOMIIOHEHTOB (3ar/JiaBHIO, KJIOUEBLIM CJOBAM, OTASJLHEIM IIpPei-
JIOXEHHSM H T. A.). JleKcHueckne ynpaxkHeHHsi NpeiHa3HaueHH Jaf
CHATHA JIEKCHUECKHX TPYJHOCTeH IpY O3HAKOMHUTEJNbHOM H H3Y4alo-
meM yreHHd. Tak XKe Kak W BBOJHBIE yNpaXKHeHHS, KOMIJIEKC JeKCHYe-
CKHX YyIDa’kHeHHH peKOMEeHAYeTCHs BHIOJHATP B ayJIHTOPHU HOCJE
BBeJEHHS COOTBETCTBYIOLLErO MaTepHaja npencaanarteseM. [excTo-
Bble yNpaXKHEHHS NpefHA3HaUeHH A/ PA3BHTHA HABHIKOB IICHCKOBOTO
H M3Y4alOliero 4TEHHA, a TaKXKe JJf COBEPLIEHCTBOBAHIA HABBIKOB
nepesofa. s 3TOH LielM HCOOJB3YETCS TAKXKE PSJ JONMOJHHTEIbHBIX
TEKCTOB, COBHNAJalOliUX IO CBOeHl TeMaTHKe ¢ cojepxkaHueM 6a3o0Boro
TeKcTa. DoJblIMHCTBO  yDOKOB — 3aBepluaeTcss TrpaMMaTHYECKHMH
yOpaxKHeHHsiMH, NpeJHasHaUeHHBMH TIJaBHBIM 06pas3oM jAAad pasBy-
THS HAaBBIKOB MNEPEBOAA HpPeIJIOKEHHH, comepXauinx Haubodee xa-
paxkTepHbie AJIsl AHMJIHHCKOrO #fA3bIKa TPYAHOCTH TIpPaMMaTHUYeCKOro
xapakrepa. Cjeayer OTMeTHTb, U4TO YYeGHHK HE NpeAlojaraer Cu-
CTEMHOTO H3y4YeHHS TPaMMATHUCCKHX CTPYKTYD; BHUMAaHHe akKUeHTH-
pyeTcst rJiaBHBIM 06pa3oM Ha TeX TpaMMAaTHYECKHX SBJEHHRX, KOTO-

pble HPHCYTCTBYIOT B H3y4YaeMOM TeKCTe M HaHGoJee YacTO BCTpe-

4alTCcAd B AHIVIMHCKOH JIHTEpPaType IHAPOMETEOPOJIOTHYECKOrO Xapak-
TEP3,
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METOJMUYECKAS 3ANHUCKA

Tlpw ucnonb3oBaHUU: GaHHOTO yYeOHHKA Ha 3aHATHSX TO  aHIJIHH-
CKOMY #3bIKYy HauboJjee uenecooépasaou ABJsAETCS caeayouas , chcre-
Ma BBINIOJIHEHHSs 3aJ1aHuik

— BBoxHBle, NeKCHYECKHE H YacThb TEKCTOBHIX pra)l\HeHPII/I BBIIOJI-
HseTcs Ha ayJHTOPHBIX 3aHATHSX, B OCHOBHOM HapHBIM METOILOM.

" — JlomMa CTyHeHTH . JOJKHB Gojiee 1MOAPOGHO H3YUHTb -6a30BBLIH
TEKCT YPOKa, CaMOCTOsITeJbHO NpopaboTaTh JEKCHUECKHe 3aJaHHs
¢ IeJbI0 'YCBOGHHS HOBOH JIEKCHKH, A TaKiKe BBIHOJHHTb- OCTABIIHECH
TEKCTOBble YIIpaXKHEHHS.

— YacTp clefyIouLero ayﬂnTopHoro 3aHATHS uenecooépaSHo no-
CBATUTD IIPOBEPKe BHINOJHEHUS JOMAIUIHETO 3afaHud. s 3Tofl meau
MOryT OBITH HCIIOJNb30OBAHH KAK OTJE/IbHBIE 3ajaHHs CaMoro ydeGHH-
Ka, TaK: H KpaTKHe JIeKCHYeCKHe JHKTAHTHL,. TeCThl ¥ VIIpaKHeHHS
HEPEeBOJIHOTO XapakTepa, NMOATOTOBJ/ICHHBIE TPEIOAABATENEM.. 3aHSITHE
3aBepUIaeTCsi IOBTOPEHHEM OIpeje/eHHBIX TpaMMaTHYeCKHX TeM H
BHINIOJTHEHHEM COOTBETCTBYIOUHX ynpaxHeHuil., [loBTopenue . npoineH-
HOTQ pasjefa TPaMMaTHKH H yIpaskHeHUs, HallpaBjeHHble Ha ero
3aKpelyeHHe, COCTaB/AAIT AOMaluHee 3afaHHe K c.nenylomeMy aynu-
TOPHOMY *3aHSATHIO.

— Hayuenne ouepenHOro ypoxa uenecoo6pasﬂo HaYdHaTh Ha HO-
BOM ayJHTOPHOM B3aHATHH. ,

Ocoboe’ BHEMAaHHe . CJeNYeT YJ.IEJIHTI) pa60Te o pasBHTmo CKOPO-
CTH 4YTeHHS. B psaje yInpaxHeHHH, TaBHBIM 00Das3oM. IepeBOJHOTO
Xapakrepa, YKasblBaeTcsl KOHTPOJBHOE BDeMs, OTBeJleHHOe. Ha BBLIOJ-
HeHHe JaHHOTO 3aJaHus. EciH CKOpPOCTh YTEHHS OCTaercs HHXKe ykKa-
3aHHOM, ' CTYHEHTaM cJelyeT PeKOMEHJ0BaTh IepPeUHTHIBATh .YKa3aH-
HH# TeKCT (COCPefOTOYHBAsich Ha €ro COAep:KaHHH) 10 Tex Iop,
II0Ka He GyJeT NOCTHTHYTa HeOOXOAHMMas CKOpocTb. B TO Xe Bpemsd
HEOOXOANMO YUHibIBaTh, UTOOH NIOBHIIIEHKHE CKOPOCTH UYTEHHA He L0
B yiiepG NOHUMAHHIO COAEPIKAaHHA,



METEOPOJIOTUS

Baox 1. THE EARTH — ATMOSPHERE SYSTEM

LESSON 1

YnpaxHeuue 1. (ITapuas pabora). Ilpoumraiite 3aronoBox
NPUBOAMMOrO HHXKE TeKcra. [lomymalite, O uyeM B HeM .MOMKeT HATH
peub. IlpuBemure 10—15 csoB, KoTopbie, C Bamleli TOYKH 3PEHHS,
JOJI’KHBl BCTPETHTbCS B TEKCTE.

[Ipouurafite Tekcr Opo cebsi (KOHTPOJNBLHOE BpeMsi— 5 MHHYT) H
Olipe/lesINTE, COBHAJM JIH BAIIH HPEANOJOXKEHHS C ero CoJAepmaHHeM.

Text 1A. The Global Hydrological Cycle

There are several important pathways of matter withiﬁ the

Earth — Atmosphere system, including rock erosion and deposition,
and various nutrient systems. However, the passage of water, in
its vapour, liquid and solid states, is unique in what it forms
a significant component of nearly all parts of the system.

Water in. the oceans evaporates under the influence of solar
radiation, and the resulting water vapour, some of it in the form
of clouds, is transported to the land areas by atmospheric circu-
lation. The solar energy expended in bringing water to this elevated
position is considerable, although some of the latent heat required
in evaporation is returned to the atmosphere in condensation when
clouds are formed. The fall of precipitation over the land converts
potential energy to kinetic energy, but much of this is dissipated
by friction due to air resistance, and only a fraction remains as
potential energy on the land to be used in geomorphological
systems. Some of the precipitation reaching the land is intercepted
by vegetation; some infiltrates the soil, some percolates down
to the grcund water system and flows underground towards the
sea; and the remainder flows as run-off, mainly in.rivers. Evapo-
ration from the land and transpiration from plants returnes some
ol the moisture back to the atmosphere to be recycled.

In addition to its circulation patterns, the hydrological cycle
also embodies a number of reservoirs or storages. Surprisingly
large inequalities exist in the global amounts stored. The oceans
contain 93 9% of the- total; glaciers about 29%; and terrestrial
water constitute 5% of which the vast majority is groundwater
storage. Only a fraction therefore is held on or near the surface
in the soil, yet this very small quantity sustains all life on land.
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An ever smaller amount (0.001 %) is held in the atmosphere as
water vapour.

Ynpaxuenue 2. (Ilapuas paGora). Ilpounraiite caegyiomue
CAOB2 ¥ OIpeleJHTE HX COOTBETCTBHS B PYCCKOM ssHIKe:

atmosphere, erosion, system, component, ocean, radiation, solar,
circulation, energy, position, condensation, potential, kinetic,
dissipate, resistance, fraction, infiltration, evaporation, transpi-
ration, reservoir, global, contain. Co

Yunpaxuenue 3. (Ilapmas paGota). Onpenenure 3sHauenue
EBI€JIEHHBIX CJOB IO KOHTEKCTY,

1. Water in the oceans evaporates under the influence of solar
radiation.

2. The resulting Water vapour is transported o the land areas
by atmospheric circulation.

3. The fall of precipitation over the land converts poten‘ual
energy to kinetic energy. ’

4. Some of the precipitation reaching the land is intercepted
by vegetation.

5. In addition to its circulation patterns, the hy drologlcal cvcle
also embodies a number of reservoirs or storages.

YunpaxHenue 4. Bulepure pPYCCKHE 3KBHBAJCHTH TNIPHBEIEH-
HBIX aHTVIHHCKHX CJOB.

* matter — Boxa terrestrial — semnofi
JABUXKEHHE KOCMHYECKHI
MaTepus COJTHEUHBIA
passage — IPOXOXKIEHHE dissipate — KoHIIEHTPHUPOBATH
TIPOHUKHOBEHHE PacceuBaTh
Ko/ae6aHue LepefaBaTh
solar — 3eMROH infilirate — npeogoneratn
KOCMHYECKHH IIPOCAYHBATHCH
COJTHeUnbIit HCHapAThCa

Ynpaxuerune 5. Kakue yactu peun 0603HaUalOTCH B CJAOBApPAX
CASAYICIHMH COKpalleHHsAMH:

a., adv., c¢j., n., num., part., prep., promn., v.?

Omnpenennte, K KakuM 4YacTAM peyd INIpPHHALJIEXKAT CJeiYIOLIHe
CJIOBA; HANHINTE COOTBETCTBYIOIIME aHIVIMHCKHE COKpallleHHA HIJIf
KaXkKAOr0 H3 HHX:

several, within, including, its, nearly, evaporate, -some, circu-
lation, embody, therefore, quantity.

Yupaxueunune 6. IlpeaBapHTe/bHO O3HAKOMHBILHCh C IIPHJIO-
KeunneMm 3, npoUHTaiiTe TO-aHIVIMHCKH Bce IUQDH, BCTPETHBIIHECH
BaM B Tekcre 1A,

Ynpaxuenue 7. (ITapras pabora). IlpeaBapHTeNbHO NpPOUH-
TaB npujoxeHnde 1, Hafizure B 3-M ab3aule OCHOBHYI M€K0, T/aB-
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HBle U BTOPOCTeNeHHHIe AeTaJu. 3aNoJHUTE B CBOHX TeTPaAsiX rpadu
caeiyIomeR TabIunbL:

OCHOBHasa Hies 1 [

rfJaBHas JeTadb ‘ I

BTOPOCTEHEHHbIE 1eTaJglH ’ I

Ynpaxuenue 8. ([Tapuas pabora). Buibepute NOA3arOJOBKH
AJ51 Kaaoro u3 Tpex absaues Tekcra lA.
1. Cnocobpl  mepeHoca BellecTBa B CHCTeMe  «3eMJas — aTMO-
cepa». : :
. Ctpykrypa at™Mocdeph.
. Posp BoaH B cucreme «3eMusi — aTMocdepas.
. Tlepexon moTeHUHaNbLHOH 3HEPrHM B KUHETHUECKYIO.
. Micnaperne u TpaHCHHpaUHs.
. Hakonnenue Baari.

> U QO b

YnpaxHenue 9. Onupasich Ha COJEPXKaHHE IIPOYHTAHHOTO
TexcTra IA, pacckazkute 1o-pyCCKH:

— "t cnocofax mepeHoca BellecTBa B CHCTeMe <«3eMJsi — aTMo-
cepar; ' ,

—- O KpYICBOPOTE BOIH B IIPHPOAE;

— ‘0 3anacax BOJAH B CHCTeMe «3eMJsi — atMochepas.

Ynpaxuenue 10, ([Tapuas pabora). CocraBbTe mJae nepe-
¢xasa texcta lA.

Yunpaxuenune |1, TlocraBpTe rsarofsli-ckasyembie RaHHBIX
npenioxenud B gopmy Present Indefinite.

[. There (lo be) several pathways of matter within the Earth —
Atmosphere system.

2. Water in the oceans (to evaporate) under the influence of
solar radiation.

3. The fall of precipitation over the land (to convert) potential
encrgy to kinetic energy.

4. Some of the precipitation (to infiltrate) the soil.

5. The passage of water, in its vapour, liquid and solid states,
(to be) unique in that it (to form) a significant component of
nearly all parts of the system.

Ynpaxuenue 12, Ilepenumiute caefylOuine NpelJIOKEHNs,
NOJYEPKHUTE B HMX MOJJEXKAlHe H NOCTaBbTe B CKOOKAX Te IVIATOJH,
KOTOpBIe He COIJIacyloTCsl ¢ HHMH.

ITpumep: This gas has/have a greater density than air.

This gas has/(have) a greater density than air.

1. A barometer measure/measures pressure.
2. Nytrogen and oxygen is/are gases.



3.  Physics is/are an important subject for an engineer.

4. The results of the experiment proves/prove the law.

5. The average monthly rainfall figures for this area show/shows
a small decline in annual total over the last 30 years.

Yunpaxuaenue 13. B JeBoM cronfue NPHBOAATCH HEKOTOPHIE
rjaro/ibabie (GOPMBI, B IIPaBOM — JHYHBIe MecToMMeHHA. IloxGepute

COOTBeTCTBy}omHe Apyr [Apyry 3JeMeHThl H3 HpaBoro U JeBoro
cTonbua.

a. is 1 2. he 3. we 4. they b. she_
b. are - 1. 1 2. they 3. you 4. we 5. it
S. were 1. you 2. they 3. it 4. she 5. we
d. am 1. you 2. we 3. it 4. 1 5. they
e. will be 1.1 2. he 3. we 4. they 5. il

Ynpaxuenue 14. Hafizure nomnexamye u CcKasdyeMbe B
npenaoxkenusx 2-ro a6sama texcra 1A, OObacHHTE, KAKUMH UYACTIMH
peun OHM BBIPaYKEHHL

pra}KHeHHe 15. TlepeBenute Tpernii adsaw tekcra 1A muCh-
MeHHO.- KOHTpOJNbHOE BpeMda g nepeBOﬂ;a—2O MHHYT.

LESSON 2

Ynpaxsuenue 1. (ITapgas pabora). IlonbiTaliTech BCHOMHHTS,
YTO BaM H3BeCTHO 00 H3MeHEHHIX B CHCTEMe <<3eMJ151——aTMocc}>epa»
B NIPOLILIOM.

A remepp He GoJee uyeM 3a D MHHYT NPOUHTAHTE TEKCT U HaiianTe
B HEM OTBETHl Ha CJeAYIOliHe BOMPOCHL

1. KaxkoBHl NpHYHHL H3MeHEHHH, NPOHCXOASLINX B CHCTEME «3eM-
Jist — aT™Mocdepa»?
© 2. B ueM COCTOHT CyThb TeOpHH MHIaHKOBHYA?

3. Kakora posn uyenoBeka B H3MEHEHHH KJanMaTa 3eMJu?

CusioBa, KOTOpHE IIOMOIYT BaM TOHATH COJEPXKaHHE TeKCTa:
realm — chepa

landscape — aaupmadr

environment — okpyxamomas cpea

to induce — BHI3HIBATH

interior — BHYTPeHHsisT 4acTh

shape — ¢opma

to bring about — BEI3BIBaTBH, OCYILECTBAATh
shift — usmeneaue, caBur

fluctuations — kone6anus

distribution — pacnpenenenue

curve — KpuBasg

long-term — Aoarocpousnlit

. radiation input — nocrtynJieHHe pagHanuy
angle of tilt — yron HakmoHa

PEESEBESEEIREE



Text 1B, Changes in the Earth-- Atmosphere System

From a wide variety of evidence, it is well known that the
present-day pattern of activity in the Earth — Atmosphere system
has been substantially different in the past. This applies to all
the major realms, including the planet’s climate, geomorfology,
hydrology, soils and biogeography. Past changes in the system
have left their mark in many respects on today’s landscapes.

- Although there are many immediate causes of natural change
in the environment, most of them are related ultimately to geolo-
gical changes induced by activity in the interior of the Earth or
to climatic change. Large-scale changes have occured in the past
in the position and shape of the Earth’s ocean and land areas.
Climatic change occures on many different spatial and temporal
scales. In the geological past, a change of climate in any one area
may have been brought about by continental drift rather than
by changes in the atmosphere. But modern research has shown
that on a shorter time-scale, climatic changes affecting the whole
globe are the result of shifts in atmOQpherlc circulation caused
by fluctuations in the amount and distribution of insolation
-received by the Earth.

" This idea is embraced in the Milankovitch curve, put forward
in the 1930 as an explanation of long-term climatic change,
including glaciers and interglacials. The curve is a calculation
of radiation input for various parts of the Earth, taking account
of the Earth’s changing altitude to the sun in three respects: in the
shape of its elliptical orbit; in the relation of the seasons to the
orbit; and in its angle of tilt— at present 23,5°

Finally, it must be stressed that many of the important recent
changes in the Earth — Atmosphere system have nothing to do with
natural causes, but have been brought about by man’s activities.
This may even apply to recent climatic change: it has been
suggested that the general warming in the last hundred years has
occured because of the output of carbon dioxide into the atmosphere
by industrial processes.

YnpaxHeHde 2. B npuBoammofi HHKe TabaHIe IOCTaBbTe
IJI0C B COOTBETCTBYIOILEH KOJIOHKe, TIPeABADHTEJNLHO OIPEIEHuB,
NPaBHJIbHBIM HJH HENPaBHJBHBIM HBJSETCS TO HJIH HHOE YTBepXK-
IleHHe.

Right Wrong

I. The present-day pattern of activity in the Earth-—
Atmosphere system has not been-different in the past.

2. Past changes in the system have left their mark on
today’s landscapes.




Right Wrong

. Changes have occured in the past in the position
of the Earth’s oceans and land areas.

. Climatic’ changes are not the result of shifts in
atmospheric circulation.

. T. Chandler was the first to put out the theory
expldining long-term climatic changes.

.-Many of the recent changes in the FEarth-— Atmo-
sphere system have been brought about by the wind.

[« P IS B

Ynpaxuenue 3. (Ilapuas paGora). Bruibepure u3 Ttexcra 1B
8—10 OCHOBHBHIX, C TOUKH 3DEHHSI CMBICIOBOfi HArpyskH, CJIOB (KO-
YeBrle CJA0BA)..

YunpaxHeHnue 4. IlepeBenuite TeKCT NHCbMEHHO. KOHTpOJBbHOE
Bpemsi — 20 MuHyT. '

The Earth—Atmosphere system is supplied with energy from the
Sun and from the interior of the Earth. This energy is transferred
in several ways within the natural environment, and is affected
by gravity and. friction. The atmosphere is largely heated from
below by re-radiated energy. The transference of heat in the
atmosphere around the globe is the driving force behind the
general circulation. Mass is also cycled in the Earth — Atmosphere
svstem, the most important pathway being that of water, which
plays a crucial role in nearly all parts of the natural environment.
Long-termm changes in the system are induced by tectonic activity
or climatic change and, more recently, also, by man.

baok 2. ATMOSPHERIC MOISTURE

3anNOMHUTE 3HaueH#s] CAEAYIOIUX CJOB M CJOBOCOYETaHHMl, KOTO-
phie BCTpeTATCS BaM B TekcTax 6Joxa 2.

moisture — BaaXKHOCTH

evaporation — #cnapenne

precipitation — aTmocdepHbie ocanxy

absolute humidity —ab6coaioTHas B1aKHOCTD

specific humidity — maccoBast gossi Bjaaru

relative humidity — oTHocuTesnbpHad BJI2KHOCTH

water vapour — BogsiHOH nap

condensation nuclei — sanpa KoHEeHCanuu

adiabatic processes — agmabaTHueckHe NPOLECCH

dry adiabatic lapse rate —cyxo-aguaGarnueckufi rpagHeHT TeM-
nepaTypH :

saturated adiabatic lapse rate —BaaxHo-anunabatHueckuii rpa-
IHEHT

dew point — Touxa poch
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clouds — ofxaka '
stratiform clouds — cioncroo6pasnsie 06aaKa
cumuliform clouds ——queBooépasmﬂe obJaaka
fog — tyman

radiation fog— paxuanuonHsfi TyMaH
advection fog — agBeKTHBHBI TyMaH

steam fog — TyMaH HcmapeHHs

freezing nuclei —anpa samepsanus

hail —rpax

thunderstorm — rposa

lightning — mouanns

saturation — Haculerue

LESSON 3

Yunpaxunenue 1. (ITapuas paGora). Ilo HaHHHM KJIOUEBBIM
cloBaM IocTapafiTech ONpeAesHTb, O UeM OYyAeT HATH peub B TeK-
cre 2A.

Hydrological cycle; moisture; saturation; absolute humidity;
specific humidity; relative humidity; evaporation; condensation.

Ynpaxuenne 2. Ilpountaiite Teker 2A o npuiymafite K HeMy
3aroqaoBok. Koutposipioe Bpems — 10 MuHyT.

Text 2A

As part of the global hydrological cycle, moisture is continually
entering the atmosphere by evaporation and transpiration, and
leaving it in the form of precipitation. The amount of moisture
that any part of the atmosphere can hold at any one time (satu-
ration limit) depends on temperature: cold air can hold very little
moisture, and much more moisture can be evaporated into warm
air before it becomes saturated. Several expressions are used
for describing the amount of moisture in the air. Absolute humidity
is the mass or weight of water vapour per unit volume of air,
in grams per cubic.centimetre; however, as a body of air rises
or sinks it undergoes volume changes, and its -absolute humidity
is thus not a constant figure. Meteorologists make use of the term
specific humidity, the ratio of the weight of water vapour to the
weight of the air, since this figure remains constant whatever
the volume changes, unless water is actually added or lost from
the body of air. Another expression useful to the meteorologist
is relative humidity, which is the ratio of the actual amount
of water in the air to the maximum amount the air could hold at
that temperature, stated as a percentage.

Moisture exists in all three states of matter in the atmosphere,
as vapour, liquid, or solid; changes from one to other are known
as phase changes, and significant amounts of energy are involved
in accomplishing these changes. In the process of evaporation,

11



600 calories of latent heat are required to change one gram of
water from a liquid to. a-vapour state. Normally such a heat loss
would be quickly compensated by..conduction and radiation.
In the reverse process of condensation, latent heat is released into
the atmosphere, causing a slight rise in temperature. :

Three principal factors favor evaporation. First, the initial
humidity of the air: the drier the air, the greater the potential
evaporation from water surfaces. Second, heat. is needed to maintain
evaporation, and the ‘rate of evaporation will be proportionally
higher depending on the warmth of the water surface and the air
immediately above it. Third, wind force can be a significant factor,
especially in turbulent conditions, where saturated air is conti-
nually replaced by fresh air. In general, the greater the wind
strength, the more effective evaporation is likely to be.

Condensation occurs either when enough water is evaporated
into the air mass for it to reach saturation point or allernatively,
when the temperature drops sufficiently -to achieve-the same result.
The second method is the more common. However, condensation
occurs only with the utmost difficulty in the pure air which exists
in the higher layers of the atmosphere. A basic requirement is some
tiny. particle or nucleus on which the water vapour can condense.
In the lower atmosphere -this is normally no . problem, since
abundant condensation nuclei exist, principally common salt de-
rived from the sea, and dust particles.

YupaxsHenue 3. [Ipounrafite crenyoiine cioBa H ONPELesuTe
X COOTBETCTBHS B PYCCKOM S3BIKE.

Global; form; temiperature; absolute; mass; cubic centimetre;
constant; meteorologist; maximum; phase; energy; process; gram;
compensate; radiation; factor; potential; proportionally; condition;
result; method; nucleus; normally; problem.

Yunpaxunenue 4. B npaBoil kKosoHKe HAaHAHTE PYCCKHe 3KBHBA-
JE€HTHI CAEeNYIOIIHX aHTMJIHICKHX CJAOBOCOUETAHHHA:

1 hydrological cycle
2 amount of moisture
3 saturation limit 0CTaBaTBCH TIOCTOSHHBIM
4 depend on somethin ‘CTaHOBHTBCS HaCHILeHHBIM

1 ckpblTOoe Temm1o
2
3
4
5 warm air : 5 moreps -Temnaa
6
7
8
9

npenes HacCbhIIleHHdA

6 become saturated THAPOJOTHYeCKHE LHKJI
7 absolute humidity KOJIHUECTBO BOJBL '
8 remain constant KOJIH4eCcTBO BJIaru

9 amount of water TeIJIbl# BO3AYX

10 process of evaporation 10 nojanmep:KHBaTh HCHapeHHE
11 latent heat 11 TemrepaTtypa majpaer

12 heat. loss 12 abconoTHash BAAXKHOCTB
13 maintain evaporation 13 s3aBucers oT uero-1udo
14 temperature drops 14 mpouecc HcrnapeHud

15 tiny particles 15 xpouleyHEe YaCTHIBL

12



Yupawuenne 5 Abcrpakribie cyinéctamtensubie, Haine Beefo
o6o3HayaluHe B HaYYHO-TEXHUYECKOH JIHTEepaType IPOIeCcCh, KayecT-
Ba H SABJIEHHS, XapaKTepU3YIOTCsl CAeAYIOLIHMH THIHYHBIMH AJA HHX
cypdukcamu:

turbidity, gustiness, disposal, productlon dlstance turbulence,
drainage, consistency, improvement. -

O6pasyiiTe aGCTpaKTHbIE CYIIECTBHTE]bHBIE OT CJAEAYIOIHX HpPH-
JlaraTeJbHBIX H TJAaroJios, HaUAuTe HX 3Ha4YeHHE B CJOBape:

humid; , useful; compensate
evaporate; relative; : radiate;
saturate; actual; : » conduct

- express; : exist; . : dry;
constant; : 31gn1f10ant ‘ - maintain..

YnpaxueHue 6. 3anonnure TabMUILy CAOBaMH U3 TeKcTa 2A 1o
cleyroulemy 06pa3uy, npunuMasl BO BHHMaHue 3Had€Hus .COOTBET-
CTBYIOLINX Cy(PQUKCOB:

Fnaroan CylieCTBUTETBHOR [Ipunaratensnoe | [lpuuacrue Hapeune
evaporate evaporation global - -~ used actually
. : L using

YnpaxueHnue 7. (Ilapras. pabora). 3anoJiHHTE IPOIYCKH NOJ-
XOASALUIKMH IO CMBICJY CJAOBaMH. v ,

The air always contains . . . . . which is known as water
vapour. When air cools, tiny drops of . . .. . . form. These drops
of water form . . . . .. Water vapour that forms clouds close
to the ground is called . . . . .or. . . . .. At night water
vapour condenses on the cool ground to form . . . . ..

Mist; dew; moisture; fog; water; clouds.

Ynpaxuernune 8. (Ilapras paGora). 3anom1me IPOIYCKH IIOA-
XOJAIHUMH TIO CMBICJY TEpMHHaMH.

I.. . . . .is the transformation ol a liquid into a gas by the
_escape of molecules from the free surface of the liquid.
2. ... ... is the weight of water vapour in a wunit

weight of air.

3. The ration between the actual amount of water vapour present
in the air (its absolute humidity) and the possible amount at that
tempelature is the . .. .

4. Humidity of the air is "measured by means of a .

_ Ynpaxunenue 9. (I[lapras paGora). Ilpouuraiire mnpuioxe-
HHE 2 H ompejenuTe, K KAKHM PasHOBHAHOCTSM IIpHHaAJleXaT Te CBS-
3yOlLlHE 3J]eMEHTH, KOTOpHe BCTPETHJIHCL BaM B IIPOYHTAHHOM TEK-
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cre. Boimmmure 3TH Cl0Ba H CJIOBOCO‘I&T&HHS’I, sanoMuute Hx 3Ba-
YEeHHA.

Ynpaxnenue 10. Eme pas mpoumrafite texcr 2A u paccka-
JKHTE TIO-PYCCKH:

— O BJIAXKHOCTH aTMOCQEpH,;

— 06 alCcoJOTHOH, OTHOCHTEJNRHOH BJAZXKHOCTH H MAaCCOBOH AOJAM
BJIATH;

— 0 (haxTopax, cHocoOCTBYIOLWHX HCIAPEHHIO;

— 00 YCJOBHAX BO3HHKHOBEHMS KOHJEHCAUMH.

Ynpaxuenue ll. Ecin Bo He NOHAAM COJepXKAHHE TOH HJIH
HHOH uaCTH TekcTa 2A, mepeBefuTe ee MUCHMEHHO.

Yupaxueuune 12. ([Tapuas paGora). Haifiaure B 1-M absaue
TekcTa 2A OCHOBHYIO HIEIO, IJIaBHBIE M BTOPOCTENEHHBIE AETAJU.

Ynpaxuenne 13. (ITapuas pabora). OsaryabbTe Kaxablii a6-
3al Tekcra 2A.

YnpaxuHenue 14. (Ilapnag pabora). B npusoauMoM HHiKe OT-
PhIBKE TEKCTAa HMEIOTCS ABa NPEJIOKEHHs, KOTOPHe N0 CBOEMY CMEIC-
Jy He COOTBETCTBYIOT ero ofuiemy copgepxaHuio., Ompeaenutre 3TH
DpeAJNOKeHH .

1. The changes in wind direction are an important element
of the climate. 2. The water vapour, like the other gases of the air,
exerts a pressure proportional to its density — that is, to the number
of molecules present in a given volume. 3. This is the vapour
pressure oi the air, and is one means of expressing the amount
of moisture in the air. 4. The amount may also be stated in terms
of the weight of water vapour in a given volume of air. 5. This is
the usual method of expressing absolute humidity. 6. Specific
humidity is the weight of water vapour in a unit weight of air.
7. Strong winds usually prevail on mountain summits.

YnpaxHenue 15, JlaHHBle YTBEepPXKJAEHHS He COOTBETCTBYIOT
JelficTBUTENBHOCTH. BHEMaTeqbHO npoumrafite Tekcr 2A u CpaBHHTe
ero C STHMH YTBEpPIKJAEHHSAMH; HCIpaBbTe HX U OOBACHHTE, HOYEMY
OHH HeBepHHI.

1. Specific humidity is the mass of weight of water vapour per
unit volume of air. 2, Moisture exists in all four states of matter
in the atmosphere, 3. Condensation occurs neither when enough
water is evaporated into the air mass for it to reach saturation
point, nor when the temperature drops sufficiently to achive the
same result. 4. Meteorologists make use of the term specific
humidity, the ratio of the condensation of water vapour to the
weight of the air. 5. As a body ol air rises or sinks it undergoes
volume changes, and its absolute humidity is thus a constant
figure.

Yunpaxnenue 16. Onpegeanre HCXOAHBIE (OPMBI CAEAYIILHX
CJI0B:
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could; started; exists; known; involved; accomplishing; more
effective; higher; saturated; depending; occurs; more comumon;
-nuclei; wettest. :

YnopaxHeHHEe 17. B NPUBOAHMOM HHXKe TeKcTe IOCTaBbTE IVia-
roJibl-cKasyemble B (QopMy Past Indefmlte

Rainfall. August 1987

Monthly rainfall totals (to be) above normal in southern
Scotland, Northen Ireland, nothern and eastern England. Rainfall
amounts (to range—xo.neﬁamcz) from as little as 13 per cent
at Plymouth to 273 per cent in Norfolk.

East Anglia (to have) the wettest August for 30 years, while
- south-west kngland (to have) the driest August since 1981. North
- Wyke, Devon (to report) the driest August since records (to begin)
there in 1959. While southern areas (to enjoy) a hot spell
on the 16th, Scotland and Northen Ireland (to have) heavy rain
and storms; some minor roads in- the H1ghlands (to be) almost
impassable because of flooding.

Ynpaxtuenue 18. 3anoanute Tab/auiy NPHAaraTeJbHBIMH MU
HapeuHAMH, BCTPETHBLIMMHCH BaM B NPOYMTAHHBIX TCKCTaX, IO CJe-
AyiouteMy o0pasuy:

[lonoxATeabHAA - CpasHHTeNbHAsA " Tlpesocxoanas
cTeneHb cTeneHb. CTeneHb

cold l drier ' ! wettest

YnpaxHenue 19. Bméepme NpaBH/IbHBIN [EPEBOA BHIAC/IEH-
HBIX CJIOB:

‘1. The drier the air, the greater the potential evaporatlon from
the water surface. :

a. KOrja BO3AYX CYXOf -

b. yem cymre BO3Ayx

C. €CJIH BO3AYX CYyXoi

2. The higher the temperatiire, the more rapid the evaporation
will be.

a. TeM OnicTpee

b. 6nicTpo

C. OueHb OHICTPO

3. The greater the wind strength, the more eflective evaporation

s likely to be.

a. yem OoJblue cHJAaZ BeTpa

b. cuna Berpa Goabluad

¢. Korja cuaa BeTpa fojpuiasg
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4. The larger the continent, the more pronounced is the conti-
nental character of the chmate of its interior.

4. ecJUd KOHTHHeHT OoJbUIoHN

b. KOHTHHeHT OoabuUIoi

¢. yeM OoJbllle KOHTHHEHT.

LESSON 4

YHpa}KHeHHe I. Huxe mpuBoaurcs Tekcr, coiepXamuil, mo
Bce#l BEPOATHOCTH, HEKOTOPOE KOJHYECTBO HE3HAKOMBIX JJISl BAC CJIOB.
~Tem He MeHee, CACIVIOMHE CJIOBA He MAOJIKHB BLISBIBATb KAKHX-TO
CJI0KHOCTEH HPH HX IIePeBOAE Ha PYCCKUH .fA3HK: ,

air; atmosphere; orographic wuplift; turbulence; condensation;
process; frontal surface; conventional heating; adiabatic changes;
saturation air.

Mcxoas u3 sHaueHHs 3THX CJIOB, moaymaire, 0 e rOBOPHTCS
B Tekcre. BrpiGepure Haubosiee NMOAXOAsLIMI, Ha Ball B3IVsA, Ba-
pHaHT U3 IpeisaaraeMbiX Ha3BaHHH 3TOr0 TeKCTa.

1. Atmospheric energy balance.

2. Adiabatic cooling and warming.

3. Atmospheric pollutlon :

A remeps npounTaliTe TEKCT H TPOBEpbTE npaBnanOCTb CBOHX
npeAnosoxeHni. KoHTposbHOE BpeMsi— 4 MHHYTHI.

Text 2B

Bodies of air frequently move from one level to another in
the atmosphere for a variety of reasons, including conventional
heating of the ground below, orographic uplift, turbulence in the
airflow, and uplift at frontal surfaces. Rising air expands because
of the decrease of pressure with height, the expansion process
requires energy, and therefore the body of air cools. This is respon-
sible for much of the condensation occuring at all levels in the
atmosphere. Descending air is compressed and warms up. These
temperature changes, involving no external heat-exchange but
accomplished within the air parcel, are termed adiabatic and they
should be distinguished from non-adiabatic changes which invlove
the physical mixing of air.

In dry air, adiabatic cooling and warming takes place at a
fixed rate of 10 °C/km, and this is known as the dry adiabatic lapse
rate. The saturated adiabatic lapse rate, for air in which conden-
sation is occuring, has lower values, between 4°C/km and 9°C/km,
because latent heat released in the condensation process partly
offsets the adiabatic temperature loss. The rate varies because
the amount of latent heat released will be much greater for warm
saturated air than for cold saturated air. Adidbatic lapse rates
should not be confused with the normal lapse rate of the atmosphe-
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re; the adiabatic rates apply only when air is actually moving up
or dowr. -

Ynpaxuenne 2. IluchMeHHO nepeBefuTe NepBHE ab63au Tex-
cra 2B. KouTpoijibHoe Bpems — 15 MHHYT.

LESSON. 5

Ynpaxunenue 1. Hmke npHBOAATCH mepBEe NPeJOXKEHHS
KaXaoro u3 tpex abzaueB texkcra 2C, ITOTO ROMKHC. OBITH AOCTA-
TOYHO JAJis1 TOro, YToOBl BBl MOIJIH CLeJNaTh BHIBOALL O COREPIKaHUH
TEKCTa KW ero 3arjaBuu.

— Clouds are a visible manifestation of condensation in the
atmosphere.

— Four main cloud «families» are recognized.

— Fog is cloud that forms close to the ground.

ITaprmasa paGora. O6cyauTe: XKakoe Ha3BaHHE JyUllie BCero
HOAXOAUT IJf AAHHOIFO TEKCTa; O yeM B HeM OyaeT HATH pedb. Bul-
numute 10—15 caoB, KoTophle, ¢ BameH TOHKH 3DEHHS, JOJKHBL
BCTPETHTbCS B TEKCTe ¢ BLIODAHHBIM BaMH Ha3BaHHEM,

[lpounrafite TekcT W IIpoBepbTe NPAaBUJIBHOCTb CBOHX IPeLNOJO-
eHH#. KoHTpoabHOe BpeMs— 6 MHHYT.

Text 2C

Clouds are a visible manifestation of condensation in the
atmosphere. There is great profusion of cloud forms, but one can
draw a distinction between stratiform clouds, which have a layer-
like appearance, and cumuliform clouds, which are heaped or
massive in shape. Two related factors are important in determining
cloud shape, that of air stability and the mode of uplift. In unstable
conditions, the dominant form of uplift is convection, and this is
primarily responsible for the vertically-developed cumuliform
clouds. Stratiform types on the other hand, tend to be product
of stable air conditions, in which turbulence is the principle cloud-
forming mechanism. Frontal uplift gives rise to a variety of clouds,
depending on the type of front and the stability of the air. Simi-
larly, clouds formed by orographic uplift can be either stratiform
or cumuliform, depending on the stability of the air. -

Four main cloud «lamilies» are recognized, embracing ten
cloud genera. The high clouds are composed largely of icecrvstals,
and include the wispy cirrus and the mackerel-sky * effect of
cirrocumulus. The prefix alto defines the middle clouds, and these
are generally found at heights of between 3 and 6 km. The low
clouds are often indicative of dull weather: stratus, for instance,
is a dence low-lying cloud, and in the form of stratonimbus
indicates the presence of precipitation. The fourth family, clouds

* Mackerel-sky — «Gapaurki» (BHCOKO-KyueBHE H NePHCTO-KydYerHe obiaxa),
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with vertical development, are clearly cumuliform, reflecting in
their shape something of the upcurrents w1thm them Cumulus
is the familiar white woolpack cloud.

Fog is cloud that forms close to the ground. There are three
principal types, each indicative of different ways in which cooling
takes place. Radiation fog is caused by radiation cooling of the land
at night; un turn, the ground chills the adjacent air layers by
conduction. This type of fog is common in calm conditions under
clear skies - in late autumn and early winter. Advection fog forms
when moist air is blown over a cool surface and is chilled
by contact. Typically this occurs over sea areas in early summer,
creating a sea fog. Steam fog is generally much more localized
than the other two types, and develop where cold air blows over

much warmer waters.

Ynpaxuenne 2. [IpounrafiTe crenywuiHe cjioBa H OIpepenH-
Te, KaKHE CJIOBA B DYCCKOM $3blKe MOIYT IIOMOYb IIOHATb HX 3Ha-
YyeHHe: ' ,

visible; form; massive; factor; stability; condition; dominant;
vertically; type; tend; product; mechanism; frontal variety; indicate;
reflect; different; contact; local.

Ynpaxuenue 3. ([lapuas palora). Onpepenure 3HauYeHHs
BBHIJeJIEHHBIX CJ/IOB, HCXOJA H3 KOHTeKCTa:

1. There is a great profusion of cloud forms.

2. Clouds are a visible manifestation of condensation in the
atmosphere.

- 3. Frontal uplift gives rise to a variety of clouds.

4. Four main cloud «families» are recognized.

5. The high clouds are composed largely of icecrystals.

6. There are three principal types of fog.
.. 7. Radiation fog is caused by radiation cooling of the land at
night.

°8. This type of fog is common in calm cond1t1ons under clear
- skies.

9. Steam fog is generally much more localized than the other
two types and develop When coid air blows over much warmer
waters.

YnpaxHednue 4. B npaBof KOJOHKe HafifHTe DYCCKHE KBHBA-
JIEHTBl COOTBETCTBYIOIINX AHTJIMHCKHX CJOBOCOYETaHHH:

1 a great profusion (of) ‘1 ¢poHTaNpHHE TOLBEM

2 related factors 2 yCTOAYHBOCTB aTMOCdeprl

3 cloud -shape 3 ‘macMypHas Ioroza

4 air ‘stability ‘ 4 'pagHallMOHHOE BBIXOJNAXKHBA-
Hue

5 unstable conditions b 6oJabluoe #300uIAHE

6 frontal upliit ' - 6 dopma obnaxa '

7 dull weather 7 BAAaKHEA BOSAYX
18 ‘ ' ‘



. 8 vertical development . 8 sicHoe Hebo

9 principal {ypes : 9 ReycToHuHBBHIE YCJIOBUS.

10 radiation cooling 10 ocHOBHBle THIH

11 clear skies I1 BepTuxasbHOE paseBuTHE

12 moist air ' 12 cBssannbie (c uem-i1.) Qax-
TOPHL

. Ynpaxuenne 5 Haligure B Texcre 2C 9KBHBAJEHTH CJAEAYIO-
- LILHX CJIOBOCO‘IeTaHHH )

JlaBaTb Hauajo; onpeaensTbh (opMbl 06J1aK0B; GEITh OTBETCTBEH-
HLIM 33 uTo-1MG0; 3aBHCeTb OT Yero-Aubo; coCTOSTb M3 uero-1u6o;
BKJIIOYaTh B celsl; yKasblBaTh Ha OPUCYTCTBHE, HMETh MECTO.

, Yopaxuenne 6. (Ilapras pabora). Ilogsnusaoe Ha3BaHHe Tek-
cra 2C «Clouds and Fog». Ilpounrafire sTOT TeKCT emie pas H
BRIIHLIHTE BCE TEPMHHbI, OTHOCAUIHECS K NOHATHIO «00jiaka» B OXHY
KOJIOHKY; & TePMHHBI, OTHOCSAIIHECS K MOHSITHIO «TyMaH», — B APYTYIO.
[Tocne storo cocraBbTe KpaTKylo KAacCHPHKAUMIO 00JaKoOB H Ty-
MaHOB Ha OCHOBEe MH(OPMAUMH, NOJTYYEHHON M3 TekcTa.

Ynpaxuenue 7. Hafiaure B Tekcre 2C goxasatenbcTBa clipa-
BeJJIHBOCTY CJEAYIOIHX YTBEPXKAeHHH:

I. There is a great profusion of cloud forms.

2. Four main cloud «families» are recognized.

3."The low clouds are oiten indicative of duti weather.

Ynpaxsdeunue 8. Ilafite oTBeTH Ha,ClenyIOLWIHe BOTIPOCHL:

1. What is the name of the invisible particles of moisture which
rise into the air from the sea, lakes and rivers?

2. What features of clouds enable us to identify them?

3. Look" at the window and describe the clouds you see. Can
you work out what type of clouds they are?

4. What are the principal types of fog?

ynpax{ch ne 9. Bunuwurte s rtexcra 2C 8—10 xawueBHIX
CJIOB;

o pra}KHEHHe 10. (Ilapuas pabora). B kamuom aésaue TEeK-
cra 2C Hahaute:

~ — OCHOBHYIO H/eI0;

"~ TyaBHBIE JETany;

— -BTOPOCTENEHHbIE JAeTaH,

Honéepme 3aroJIOBKH AJS Ka)KAOoro H3 Tpex absaues tekcra 2C.

YHpachnne 11. Kakue u3 JaHHBEIX NOAOXKEHH{I, ¢ Bauef
_TOUKH 3pennsi, HanGoee TOUHO OTPaKAIOT OCHOBHBIE Hien Tekcta 2C.

1. There is a great profusmn of cloud forms.

2. The main process in the formation of clouds is the dynamic
cooling bv expansion of rising air (adiabatic cooling).

3. Frontal uplift gives rise to a variety of clouds.

‘4. There are three principal types of fog.

5. Four main cloud «families» are recognized.
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6. Steam fog develops where cold air blows over much warmer
waters.

‘d. The prefix alto-defines the middle clouds.
8. Cumulus is the familiar white woolpack cloud.
9. Stratus is a dense low-lying cloud.

Tenepn BeIGepuTe IATh HaHOOJMEe BaXKHBIX IIOJOXKEHHUH H Pacnoto-
JKHTe HX B NIOPSJKE CJENOBAHHS B TeKCTe. EC/AH 3afaHHe BBIMOJHEHO
IPaBHJABHO, BHIIEJNEHHEE TPEJIOKEHHS [OJNMKHB IPEeACTaBIATh CO0O0H
OCHOBY pe3ioMe aHaJJH3HPYeMOro TeKcTa.

Yunpaxsnenue 12. (Ilapuas pabora). [Ipounraiire tekcr 2C
elle pas H IepeBeJHTe Te €ro HacTH, KOTOpble MNPEeACTaBJSIOT MJIS
Bac Kakue-1HOO cioxkHOcTH. O6cynuTe nepeBoj Hanbogee CJAOKHBIX
OTPLIBKOB TeKCTa MeXJAy coBofi.

YnpaxHenue 13. ITHCcbMeHHO HepeBeAHTe CJEAYIOIMIHH TeKCT.
KonrposbHoe Bpemsi — 10 MHHYT.

Clouds

Clouds are formed when invisible particles of moisture, called
water vapour, evaporate into the air irom the sea, lakes, rivers and
plants. As the water vapour rises it is cooled and eventually
condenses back into drops of water. As these drops increase in
number they bump into each other and join together, forming
clouds. When the droplets become too heavy to stay in the air
they fall as rain.

Ynpaxuaenue 14, [Ipounrafite no-aBIIHACKH ClAeAyIOUIHEe YHC-
JIHTe/bHBIE:

Weather around Britain

Ccit Sunshine Rain Max temp Weather
1y hrs in ° i (day)
Birmingham 0.2 A3 15 5Y Rain
Bristol 1.8 .32 15 b4 Shwrs pm
London 2.1 .02 1s 64 Rain pm
Manchester 0.5 20 13 65 Rain
Newcastle — .66 13 55 Rain
Nottingham — .28 15 59 Rain
Plymouth 5.9 .05 1y 64 Shwrs am

VYnpaxueune 15 Cpein INpuUBeAeHHHIX HHMXKe TIJIArOJbHBIX
dopm yxaxure ¢opmel Participle II:

to form; heaped; related; to shape; developing; depending
forming; developed; to give rise; recognized; embracing; to include;
found; low-lying; reflecting,
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VYnpaxnenne 16. Ilepesenure crienyomue mpeioXeHHs Ha
Pycckuit 53blK, oOpallasi BHHMaHHE Ha INIePeBOJ BblIAEJEHHBIX CJOB.

1. 1t seems that the receipt of solar energy by the Earth — At-
mosphere system has fluctuated regularly in the past.

2. It has been suggested that the general warming trend in the
last hundred years has occurred because of the output of carbon
dioxide into the atmosphere by industrial processes.

3. The equatorial areas have a positive heat budget, whereas
the poles have a negative budget.

4. An object some distance “above the ground has more g1 avita-
tional potential energy than an object at ground level.

5. Past changes in the system have left their mark in many
respects on today’s landscape.

YupaxHeHue 17. B npuBoauMoM HHMKe TEKCTe IIOCTaBbTE rJa-
roasi-ckasyeMele B ¢opmy Future Indefinite.

Weather Forecast

All parts of the country (to have) sunny spells with the best
ol the sunshine being "in north-eastern parts of England and
Scotland. There (fo be) also some showers, mainly in north-west
Scotland and western parts of England, but the showers (to tend)
lo. die out during the afternoon. Winds (to be) moderate to fresh
from the south-west and temperatures (lo rise) to mear or slightly
above average for the time of the year.

A band of cloud (to spread) into Ireland and western parts
of England and Scotland. This (to move) slowly east across the
remainder of the British Isles during Monday although the rain
(to be) rather sporadic.

VYonpaxuernue 18 (Ilapuas pabora). Onpenenute, riae 3akaH-
YHBAETCS OJHO IpPEeAJOXKEeHHe H HauhHaeTcs APYToe.

As well as recording the type of cloud we also need to know
how much of the sky is covered by cloud we estimate this by
dividing the sky into eight sectors and deciding how many sectors
are covered by cloud for example, if half of the sky is covered we
record 4/8 if the whole sky is covered we write 8/8.0 means
a clear sky.

LESSON 6

Yunpaxuenue 1. IlpuBoauMble HHXKe CJOBOCOYETaHHS = SB-
JISTIOTCA KJIOUEBLIME K JNaHHOMY TeKcTy. Ec/iH HeKoTOphie CJI0Ba OKa-
EKYTCs AJisl BaC HE3HAKOMBIMM, HalguTe MX 3HAUEHHS B METEOPOJO-
‘THYECKOM cJjoBape. Ha OCHOBaHHHM KJ/IOUEBHIX CJIOB CHAeJalTe mpej-
HOJIOXEHHE O COJepIKaHHH TeKCTa.

Precipitation; clouds; raindrops; freezing nuclei; Bergeron
mechanism (theory); hail; thunderstorm; developing stage; mature
stage; dissipating stage; lightning; thunder.
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ITpountaiite TekcT (KOHTPOJNLHOE BPeMSi— 7 MHHYT) M -ONpEHeR-
Te; COBIIAAH JHM Balld HPEAIONOXKEHHS C COAEPHKAHHEM TeKeTd.

Text 2D

Not all clouds give rise to precipitation, and it is important
to realize that there is a difference between the tiny droplets that
make up clouds and the much larger drops. that fall as rain.
The process of producing raindrops is not simply a case of
droplets getting bigger by normal condensation. It requires the
coulstenc\ of both water and ice in clouds at temperatures well
below freezing.  The water exists in unfrozen super-cooled form
because of the rarity of special Ireezing nuclei which are required
to form ice crystals. In this situation, the water vapour in the

cloud tends to condense on the ice cry stals rather than the water

dxople‘ts The crystals eventually become sizeable enough fo fall
and coalesce with other crystals to form snowflakes on the way
down. Normally, they melt into raindrops before - reaching the
ground. This process of rainmaking is known as the Berceron
mechanism.

Hail is of a rather different origin from the rain, snow, or sleet
{partially melted snow) described in the Bergeron theory.
A hailstone is composed of alternate concentric rings of clear and
opaque ice, and is formed when an ice crystal is repeatedly
carried up and down in the vertical currents of a large cumulo-
nimbus cloud. Freezing and partial melting may occur several
times before the pellet is large enough to escape from the cloud.

Thunderstorms develop when unstable conditions extend to
great height, and this allows. powerful updraughts to develop
within cumulonimbus clouds. Within a storm there may be several
conveclive cells, each of which goes through a life-cycle. In the
developing stage the initial updraught, formed in response to
convection, is considerably accelerated by the energy released as
condensation occurs. The great strength of the updraught initially
prevents rain from falling. In the mature stage, heavy rain
accormpanied bv thunder and lightning occurs, and the top of the
cloud spreads out under the tropopause in a characteristic anvil
shape. The storm passes into the dissipating stage as the supply
of moisture in the cell is gradually exhausted. Downdraughts
become predominant, spreading out below the cloud and preventing
any further convective instability in the immediate vicinity.
Lightning occurs in thunderstorms to relieve the electrical tension
between oppositely charged areas within the cloud. Thunder occurs
because lightning heats the immediate air to very hlgh tempera-
tures, causing rapld expansion and vibration of the air column,
which is heard as thunder.
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Yunpaxuenne 2. (Ilapsas pabora). B nepsom abzaue mpuse-
JEHHOTO TeKCTa QD, BEPOSITHO, €CTh CJIOBA, KOTOPLI€ BLI HE 3Haere..
Broinuaiiute HX, CpaBHHTe C TeMH, KOTOpble BBLIIIHCAJ Balll TOBapHLU, H
ofcynHTe HN 3HaueHHe. HpaBHJIbHOCTb CBOHMX INpeNoJOKeHHH Ipo-
BepbTe MO ¢JI0BApIO.

Yunpaxuenue 3. ([apuas pabora). Onpegennre 3sHaueHHe BHI-
JeJIeHHBIX CJI0B, HCXOJAS H3 KOHTEKCTa.

1. A hail stone is formed when an ice crystal is repeatedly
carried up and down in the vertical currents of a large cumulo-
nimbus cloud.

2. Sleet is partially melted snow.

3. Thunderstorms develop when unstable conditions extend to
great lheights, and this allows powerful updraughts to develop
within cumulonimbus clouds. »

4. Downdraughts become predominant, spreading out below the
cloud and presenting any further convective instability in the
immediate vicinity.

5. In the mature stage, heavy rain accompanied by thunder and
lightning occurs.

6. ... the initial updraught ... is considerably accelerated by
the energy released as condensation occurs.

d. Thunder occurs because lightning heats the immediate- air
to very high temperatures.

Yunpaxueune 4. Halinure B HpaBOH KOJIOHKE pyccxne IKBH-
BAJEHTH CJAEIYIOUIKX CJIOBOCOYETAHHH:
1 tiny droplets
2 below freezing
3 concentric rings
4 vertical currents
5 partial melfing
6 powerful updraughts

BePTHKAJIbHBIE TOTOKH
JKH3HEHHBIH HHKJ
GBICTPOE pacIIMpeHHe
YacTHYHOE TafgHHe
KpOILeUHble KalleJIbKH
CHJIBHBIH JOKIb

00~ T Lo B —

7 convective cell HHXKE HYJs

8 life-cycle KOHILEHTPHYECKHE OKPYMKHO-
CTH

9 heavy rain O KOHBeKTHBHAS AueHKa

10 rapid expansion 10 MoIlHbIe BOCXOASIIHE IOTOKH

- YnpaxHenue 5 Bunumure u3 tekcra 2D Bce cymlecTBHTENb-
Hble; CBA3aHHBIE MO CBOMM 3HAYEHHSM C TOHSATHEM <«OCAIKH».

¥y paxXHeHHue¢ 6. PasMmecrure npeasaraemMble 3JAech CJhaoBa IO
CACAYIOUINM - TeMAaTHYECKHM TDYyTImam:

Mereoponornueckie TepMHHL | CBS3YIOI{HE 3JeMeHTH Ofbuenayunas JexcuKa

precipitation; difference; and; condensation; coexistence;
freezing; both ... and; crystal; because of; to coalesce; to melt;
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a process; rainmaking; hail; sleef; eventually; dissipating stage;
life-cycle; because.

YnpaxneHnue 7. 3anojHUTE NPONYCKH B TEKCTE COOTBETCTBYIO-
IEMH CBSI3YIOIIHMH 3JeMEHTaMHu.

Variation of Precipitation with Latitude

precipitation is greatest at the equator and becomtes
dladually less. towards the poles. In the regions of the tropics
of Cancer and Capricorn the precipitation is less on either side

ol this region, . . . downward air currents.

Precipitation increases with altitude up to about 3,000 feet
and . . . decreases . . . this does not hold for mountain
regions . . . the winds are off the ocean. . . . the air

currents are off the ocean and upward motion is induced by the
elevation of the land, precipitation increases with altitude to greater
elevations than 3,000 feet.

where; wherever; on account of; although; in general; then.

Yupaxuenue 8. I[lpounraiite Texcr 2D eme pas M ykaxure
B HeM Te CTPOYKH, B. KOTOPBIX TFOBODHTCH O

— YCJIOBHH, KOTOpOe fABJsieTcss 06A3aTeNbHHIM 15 06pasoBaHus
JOXKAEBHX Kamnesb;

— PpOJIH siiep 3aMep3aHus B 06Pa30BaHHH OCaJKOB;

— aBTOpe TEOpHH 3apOXKAEHHUA OCaRKOB B 0O6JaKe;

— CTPYKType rpajiHbl;

— ycaoBHsfX o6pasoBaHHsA Tpana;

— HU3nUeckol CYIHOCTH MOJHHH H rpoMma.

Yupaxueuune 9. (Ilapuas pabora). M3 NpHBOAMMEIX HHXKe
CJI0B H CJAOBOCOYETAHHI BHIOEpHTE Te, KOTOphHe Hambojee NMOAXORAT
B KauecTBe 3ar/iaBus K Tekcty 2D: :

1. Hail.

2. Stages of thunderstorms.

3. Precipitation and thunderstorms.

4. Lightning and thunder.

5. Bergeron mechanism.

Vnpaxueune 10. Ha ocHoBe mpountanHoro texcra 2D Hapu-
cyfiTe cxeMy, OTpaxaIlyi0 NOCAER0BATEJIbHOCTh HpoleccoB ofpaso-
BaHUS TI'PO3bL

Ynonpaxuenue 1. B AByx npensoxeHuAX NPHBOLUMOIO HHIKeE
OTPHIBKA TEKCTa COJEpkKAaTCst CMBICIOBHEe oumubxu. Hafiaure atu
NPe/OKeHHs H HCIPaBbTe OIUHOKH.

In the developing stage the supply of moisture in the cell is
gradually exhausted. The great strength of the updraught initially
prevents rain from falling. In the mature stage, heavy rain
accompanied by thunder and lightning occurs, and the top of the
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cloud spreads out under the tropopausé in a characteristic anvil
shape. The storm passes into the developing stage, in which the
initial updraught, formed in response to convection, is considerably
accelerated by the energy released as condensation occurs.

Yopaxueuue 12, Cienyioline NOJAOKEHUS YIOMUHAOTCH B
tekcte 2D. Onpenenute, KakHe H3 HHX IIPEACTaBASAIOT OCHOBHYIO
WJE10, KaKie — BTOPOCTENeHHHBE AeTaJlH,

1. Freezing may occur several times before the pellet is large
enough to escape from the cloud. ‘

2. Not all clouds give rise to precipitation.

3. Hail is of a rather different origin from the rain, snow,
or sleet. '

4. The storm passes into the dissipating stage as the supply of
moisture in the cell is gradually exhausted.

5. Normally, ice crystals melt into raindrops before reaching
the ground.

6. Thunderstorms develop when unstable conditions extend to
great heights.

7. In the mature stage, heavy rain accompanied by thunder and
lightning occurs. ’

Yunpaxuenue 13. ITucoMeHHO mnepeBeXHTe CJAEAYIOWHHA TeKCT.
KountponbHoe Bpema -— 15 MUHYT.

Rainfall

Rainfall has an important influence on our lives. We depend
upon rainfall for our water supply. If there is too little rain people
and plants may die; if there is too much rain there may be floods,
which cause damage.

It is not surprising that Britain has so much rainfall, as it is
surrounded by sea. Winds blowing across the sea pick up invisible
moisture called water vapour, which slowly rises from the sea.
As the water vapour rises higher it becomes cooler and condenses
into tiny droplets of water which form clouds. When these clouds
reach land they are forced to rise over any hills or mountains and
they become cooler. The droplets of water grow larger and heavier
eventually falling to the ground as rain.

Ynpaxuenue 14. B rtekcre 2D mnalinuTe npeinoxeHus, riaro-
Jbl-CKa3yeMble KOTOPBIX BHIDaKeHnl (opMaMH cTpajaTeabHOro 3a-
JIOTA. "

Yupaxuenune 15, Tlepennmure npenjoxeHus, TOCTaBHB HX
IJ1arogpi-cKasyeMble B (pOpMY CTPaiaTenbHOr0 3a/ora COOTBETCTBYIO-
IIEr0 BpeMeHH

1. The water exists in unfrozen super-cooled form because of the
rarity of special freezing nuclei which (to require — Present Inde-
 finite) to form ice crystals.
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- 2. This process (to.know - Present Indefinite) as the Bergeron
mec¢hanism. It (to use—Present Perfect) successfully as the
theoretical basis - for artificial rain-making = in * which clouds
(to seed — Present Indefinite) with dry ice or similar substances.

3. In tropical areas it (to observe — Present Perfect) that rain
comes from clouds which have great vertical development but
d}? not reach the temperature levels required by the Bergeron
theory.

4. In the developing stage, the initial updraught, formed in
response to convection (to accelerate — Future Indefinite) by the
cniergy released as condensation occurs.

5. Thunder occurs because lightning heats the immediate air to
very high temperatures, causing rapid expansion and vibration
of the air column, which (to hear — Present Indefinite) as thunder.

Ynpaxuenue 16. BriGepure npaBuabHBI BapHaHT NepeBoja
BLIJGJIEHHBIX CJOBOCOYETaHHH.

1. The depth of rain is measured... a U3MepAThb
b Owisia H3Mepena
¢ H3MepsieTcs
2. Meteorologists make use of  the. ‘a MCIHOJIL3YeTCH
term. .. b ucnoassyior
‘ C NMPHHEC]H MHOJb3Y
3. A lot of people think that snow a 3ameps
is frozen rain, but this is not true. b samepsaer
C 3amep3lnit
4. Heatl is needed to maintain evapo- a Tpebyer
ration. b nmorpeboraJjiocsk
c Tpebyercs
5. The amount of latent heat released 2 HachbilLaeTcs
will be much greater for warm saturated D HaCHIULEHHBIH

air.

e

HachIllleHHEe

Yunpaxuernue 17. Onpenenute HcxoaHBle GOPMBL CJAEAYIOIIHX
CJIOB! v
nuclei; tends; larger; required; known; melted; -carried up,
occurs; spreading out; exhausted; causing; heard; allows; rings;
released.

Ynpaxuenue 18, Haltzure B tekcre 2D riarodeHbie GopMmbl,

OKaHuYWBamILKecs Ha -ed; onpenesuTe, ¥ KakoH 4acTH peyH OHH IpH-
HajijexkaT W TepeBedHTe MX Ha PYCCKUR S3bIK.

YupaxHenue 9. CocrasbTe Npeisoxerus N0 UX YACTIM.

Thunderstorms /in the summer/most oftenf/occur/. /They/during
the alternoon/happen/and/on hot days/early evening/. /The clouds/cu-
mulonimbus/are/build up/to a great height/which/in the -sky/.
jThe rainfall/very heavy/can be/may fall/hailstones/and/.

Yupaxsaenne 20. Paccrasbre NpefJOXKeHHsA, HCXOASl H3 HX JO-
THYeCKOll IOCaef0BaTeNLHOCTH.
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1. Sheet lightning is between one cloud and another. -
2. There are two types of lightning.

3. Forked lightning reaches the ground.

4. Lightning is a big spark caused by static clectr1c1ty

Ynpaxuenne 21. CocraBbre pesioMe Texkcta 2D.

; Tectm x 6so0kam 1-—2
TJ1

1. 3anoJHATEe ONPONMYCKH TMOAXOASIUIMUMH [0 CMBICJAY CJOBAMH.
1. Clouds that look like heaps of cotton wool are called...
a. cumulus, b. nimbus
2. Layer of clouds, which may cover the wllole sky, is called..
a. stratus, b. cumulus
3. Layer clouds, or ... are low in the sl Ky.
~.a. cirrus, b. stratus
4. When clouds form at ground level they give ...
_a. thunder, b. fog
5. If the droplets of water or ice in clouds grow so heavy that

the air cannot support them, they fall to the ground as rain, hail,
sfiow or sleet. We call this ...

a. precipitation, b. evaporation

II. ¥Ykaxkute uudpamMu cjioBa, KOTOpble MO CBOEMY 3HAUCHHIO
HE COOTBETCTBYIOT JlaHHOH TeMaTHYecKOH rpymne:

| 2 3 4 b
saturation; humidity; satisfaction; evaporation; joy;
6 7 8 9 10

condensation; improvement; lapse rate; championship; cloudiness;
11 12
fog; freezing nuclei.

III. B nesoM ctoabue onpenesuTe CAOBO, MOCAE KOTGPOLO HOJIXK-
HO CJeA0BAThL CJOBO M3 npasoro crosifua. B cBoefl pabote ykamure
OGVKBY, COOTBETCTBYIOLIVIO TOf HAKW HHOH cTpouke u uudpy, o6oaHa-
YajoIyI0 HCKOMOE ¢JioBo, Hampumep, a-1, b-1, u 1. a.

1 2 3

a. Hailstones begin raindrops. as

I 2 3 4 5 A 7
b. If a small raindrop is carried an Ly

i 2 3 4 b .
c. upward air current high an itto
1 -2 3 4 5

d. cumulus cloud will freeze. Each it

1 2 3 4
e. time happens an extra this
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T 2 3 4 5 . 6

f. layer ice is added making the of
1 2 3 4
g. hailstone bigger bigger. When and
1 2 3 4 5 6
h. cut half the layers forming the : In
1 2 3 4
i. hailstone can clearly seen be

IV. KakuM TepMHHOM MOXKHO 3aMeHHTH CJAEAYIOUHE CJA0BA H CJIO-
BOCOUETAHHS: ,

a. weight of air pressing down;

b. how damp the air is;

c. drizzle, rain, sleet, snow and hail;

.d. dew, frost, mist, fog.

r

I. Ilo BBIEe/NEHHBIM CJI0BOOGPA30BATEJNBHEIM 3/IEMEHTAM OIpeje-
JIUTE, K KAaKOH YacTH peyd NPUHAAMEXRAT CJAEAVIOUIHE CJI0Ba:

1. fogginess: a. mpuaararesnbHoe, b. CYIIECTBHTENLHOE, C. HpHYa-
cTHEe

2. responsible: a. cymecrButesbHoe, b. Hapeune, ¢, HpHIAraTeb-
Hoe :
3. descending: a. ramaros, b. Hapeuse, ¢. IpHUACTHE.
II. Beibeprrte MpaBH/bHBIE BapHaHT NEPEBOAA BBHIAEJEHHBIX (HopM
1 ¢J0BOCOUETAHMH.

1. has been used
HCNOJIB3yeTCs, b. MMEeT HCHOJAb30BaHHE, C. MCIOJb30BaJOCh
is formed
¢hopmupyercsd, b. 6bI0 chopMHupoOBaHO, . GopMupYIOMHUiiCH
is dissipating
. DUCCHUHpPYeT, b, IUCCHIEPOBaIo, C. GyLeT MHCCHIUPOBATDH
. will spread
. GymeT pacmpocTpaHATbed, D. pacmpocTpaHeHo, C¢. pacmpocTpa-
HANOCh

5. the results obtained

a. pe3yJabTaThl NOJYYeHB, D. pe3ysabTaThl HOJIYUUJIH, C. MOJYUEH-
HBIE Pe3yJbTaThl

6. moving air

a. ABUIKEHWE BO3AyXa, b. ABHKYIUMACA BO3AYX, C. [BHTABIIHACH
BO3AYX

7. less important

a. bojiee BaxkHBle, h. caMble BaxKuhie, C. MEHee BaXKHBIE

8. The higher we ascend, the rarer becomes the atmosphere.

a. BHICOKO, b. ueM Bnilie, ¢. 6osee BBICOKHEH ’

Do w0
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I. PaccraBere mpeinoXKeHHsT B HX JIOTHUECKOH IOC/EAOBaTeNbHO-
ctH. (B cBoeil pabfote ykKaxKuTe TOJBKO IIOC/AEA0BATENBHOCTH HOME-
POB NpeAJIOKEHHUH.)

1. When cooled enough the water vapour condenses into millions
of tiny water droplets.

2. Humidity is the dampness of the air, or the amount of water
vapour it contains.

3. These come together to form clouds
4, When air rises, it cools.

1. B panHoM Tekcre jBa mpeasiosKeHMs He COOTBETCTBYIOT, C TOYKH
3PEHHS] CMBICJIA, €ro oémev[y COLepKAHHIO. ¥YKaxKHTe HOoMepa 3THX
NpeaIoKeHH,

1. All forms of m-o1sture that fall to the ground are called
precipitation. 2. We often use a weather forecast to help us plan
the following day’s actions. 3. If there is a lot ol moisture in the
air the drops of water may become too heavy for the clouds and
fall as rain. 4. If it is very cold the moisture may freeze into ice
crystals and fall as snow or sleet. 5. Precipitation is measured
in millimetres. 6. Symbols are used on Weather maps to 111ustrate
the type of weather we can expect.

[I1. TluceMenHO mepeBenuTe CJAeAYIOLIHHA TeKCT. KOHTpOJbHOE Bpe-
Mg — 20 MHHYT.

Of the wvarious expressions used to descrlbe atmospheric
moisture amounts, relative humidity is the most common, although
it can be a misleading quantity. Evaporation and condensation
processes are basic to many meteorological phenomena. The vertical
movement of air causes adiabatic changes of temperature and
the relation between the dry and saturated adiabatic lapse rates

and the environmental lapse rate is fundamental in determining -

stability conditions. The many types of cloud form are all composed
oi tiny condensed water droplets, whereas precipitation drops are
much bigger. The Bergeron mechanism accounts for most of the
precipitation of middle and high latitudes, including that in thun-
derstorms. .

Baok 3. CIRCULATION PATTERNS
LESSON 7

Ynpaxuenue 1. (Ilapuas pabora). Omnpejgenute, Kakue H3
TpHBEJEHHBIX HH)KE CJIOB M CJIOBOCOUETAHHN MOTYT, Ha Ball B3IVIAL,
BCTPETHTbCS. B TEKCTE€ C TaKHM 3arjaBHeM. Ecau cpelu S5THX CJOB
" paM BCTpeTATCS He3HAKOMble, HafifHTe HX 3HAYEHHS B CJOBape.
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eddy; energy budget; evaporation; Coriolis force; moisture;
condensation; precipitation; centripetal force; frictional force;
lightning; pressure; hemisphere; to deflet; geostrophic wind'
freezing nuclei; cyclone; anticyclone.

A Temepb IPOYHTAHTE TEKCT H NPOBEPHTE HpaBI/IJIbHOCTb CBOHX
npeanosoxenuil. KontponbHoe BpeMs — 8 MHHYT.

Text 3A. Forces Governing Winds

Horisontal air movement or wind occurs on many scales, from
small eddies to major circum — planetary wind systems. The basic
impulsion to air movement is provided by the inequalities in the
atmospheric energy budget. Variable heating sets up variations
in pressure, and this becomes one of the basic forces governing
air movement. Once air is in motion, other factors come into play,
including Coriolis force, the deflection caused by the Earth’s
rotation; centripetal force which acts around circulatory pressure
systems; and the frictional force exerted by the Earth’s surface.

Pressure is normally measured in millibars, spatial variations -
of pressure being depicted on maps by isobars, lines connecting
places having the same barometric pressure. The gradual change
of pressure between different areas is known as the barometric
slope or the pressure gradient. The pressure gradient force always
acts down the pressure gradient, attempting to cause the general
novement of air away from high-pressure towards low- -pressure
areas.

Coriolis force is named after the French physicist Coriolis, who
in the 19th century formalized the concept of the Earth’s deflecting
force. This causes a deflection of moving air to the right in the
Northern Hemisphere and to the left in the Southern, whatever the
criginal direction. The phenomenon aifects all freely moving
objects, including ocean currents and projectiles. To the observer
on the ground, the deiflecting force varies with the speed of the
moving air and with latitude: the faster the wind, the more ground
it covers in a given time, and the greater the effect of rotation
can be, Near the equator the Coriolis force is very slight, but it
tias marked effects in higher latitudes.

In the free atmosphere, above the level of flow affected by
surface topography, the flow of wind parallel to the iscbars indi-
cates that the two forces are exactly balanced. This sort of air
motion is known as the geostrophic wind. A qualitative expression
of the geostrophic situation is Buys Ballot’s Law, which states
that if one stands with one’s back to the wind, then in the Northern
Hemisphere low pressure always lies to the left, and high pressure
to the right. The reverse applies in the Southern Hemisphere.

Centripetal force applies to winds when the isobaric pattern
is markedly curved. Wind which is in balance with these three
forces is known as the gradient wind, Motion around a low-pressure
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area, anticlockwise in the Northern Hemisphere, is termed cyclonic,
and in this case the result of the centripetal force is to make
the Coriolis force weuker than the pressure gradient force: the wind
is subgeostrophic. The anticyclonic flow in the high-pressure case
is supergeostrophic, since the Coriolis force exceeds the pressure
gradient force. Frictional forces will apply in both these cagses
il the winds are near the surface.

YnpaxHnenue 2. B asyx nepBnix a63auax Tekcta 3A Haifinure
ZHTIHfICKHE 3KBUBAJEHTH CACAYIOIIHX CJIOB H CJIOBOCOUETAHHH:

1. ApuxKenue Bos.,uyxa 11, mpocTpaHCTBEHHBE H3MeHe-
2. neGosblile BUXPH HeHus

3. BETPOBBIE CHCTEMBI 12. nasienne

4. sHepreTHYeckHi Bananc 13. mocreneHHoe H3MeHeHHe

5. N3MCHeHHs HaBJeHHs 14. HakJOH wH300apHUECKHX IO-
6. HaxOUHTbCS B ABHKEHHH BepxHocTel

7. OTKJIOHEeHHe 15. cunma  Gapudyeckoro rpapH-
8. BpauleHue 3eMau eira

9. LEHTPOCTPEMHTEbHAS CHIA [6. obaacTh BHICOKOTO JlaBJICHUS
10. cuna TpeHus

Ynpaxuenue 3. [lpounraiite ciefywoline cjaosa H3 3-TO H
4-r0 aG3aueB TekcTa 3A W ONpEJEIHTE HX COOTBETCTBHSL B DPYCCKOM
s13bIKeE.

physicist; formalize; concept; original; phenomenon; object;
vary; effect; rotation; equator; topography; parallel; isobar;
balance; sort; motion; geostrophic; reverse.

Ynpawmuenue 4. Hafigure B npaBoH KOJOHKE AHTJIHHCKHE 3K-

BHBAJIEHTH CJEAYIOWUX CAOB H CJOBOCOUETaHH, cojepiKalluXxcs B
nochaenueM ab3aile TekcTa 3A.

1. n3o0apuueckas mMoaesb 1. in this case

2. H30THYTHI (kpuBOJSIMHEH- 2. near the surface
HEIH) ,

3. rpafMeHTHHI Berep 3. to exceed

4. ceBepHOe TOJyLlapHe 4. frictional force

5. B 3TOM cCaydae 5. cyclonic motion

6. cuna GapHuyeckoro rpa- 6. isobaric pattern
JHeHTa ‘

7. LUKJOHHYECKOE ABHXKERHE 7. curved

8. npeBbHINATD 8. gradient wind

9. cuna TpeHus 9. Northern Hemisphere

10. B6sIHSH NOBEPXHOCTH - 10. pressure gradient force
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Ynpaxuenune 5 Ilpounrafite mo-atrauticku YHCJHTENbHEE, CO-
JepxKauipecs B cieayioliel TabJiuie:

Relation of Insolation to Season and Latitude

Latitude 0 ‘ +20° l +40° | +60° | +90° | —o0°
Mareh 21 1000 | 0940 I 076 | 0500 | 0000 | 0000
September 922 0.087 | 0927 ‘ 0736 | 0494 | vo00 | 0.000
June 21 | oss2 | 1Loss | 1107 | 1093 | 1200 | 0.000
December 21 ' 0.941 l 0.676 ’ 0.357 ! 0U56 | 0.000 l 1.983

Yupaxuenne 6. [Tpountafite tekcr 3A eme pas u Hafigure
B HeM OIpeJlesleHHs;

— BeTpa; — TeocTpodhHIECKOTO BeTpa;
— Hu300apH; — 3akoHa befic-Baano;
— OapHueckoro rpajuenTa; — cuan Kopuosuca.,

Ynpaxnenue 7. (I[Tapuas pabora). 3anonuure rpadsl .IpHBO-
AHUMOM HHXe TabJHLB CYLIECTBHTEJNBHBIMH H IPHJIAraTe/bHbIMH, OT-
HOCSHIMMHCH K CJIeJVIOMUM IOHSATHAM:

Wind l Pressure Force

Ynpaxnenune 8 B mnpasofl kKonoHke HafifHTe 4YacTh MPEANO-
JKeHHs, KoTopasi 0oJibllle BCEro MOAXOAHT IO CMBICJAY K YacTH INpef-
JIOXKEHHd, pPacHoJOXKeHHOH B JeBoH KoJoHke. O6GpaTHTe BHUMaHUeE
Ha 3Ha4eHHS CBA3YIOIINX 3JEMEHTOB.

1. Once air is in motion, 1. then in the Northern Hemi-
sphere low pressure lies to
the left,

2. If one stands with one’s 2. other factors come into play.

back to the wind,

3. Since the Coriolis force 3. the anticyclonic flow in the

exceeds the pressure gra- high-pressure case is super-
dient force geostrophic.

Ynpaxuenue 9, (Ilapuas pabora). B aroM oTphiBKe TeKcTa
OJHO M3 NpeJJIOKEHHH HaXOAHTCS He Ha CBOeM MecTe; HalJuTe 3TO
IpeAJoXKEeHHe H TO MeCTO, KOTOPOoe OHO JOJIXKHO 3aHATh.
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In ‘the free’ atmosphere above the 1eve1 of flow affected by
surface topography, the flow of wind parallel to the isobars
indicates that the two forces are exactly balanced. A qualitative
expression of - the. geostrophic situation is Buys Ballot’s Law,
which states that if one stands with one’s back to the wind, then
in the Northern Hemisphere low pressure always lies to the left,
and high pressure to the right. This sort of air motion is knowsn
as' the geostrophic wind. The reverse applies in the Southern
Hemisphere. :

Ynpaxuenne 10. (I'Iapnaa pabora). Ecan O6m nepex Bavu
cTossia 3ajada BhIOpaTth OAHO NPEIJIOXKEHHe B KauecTBe KJIOYEBOro
KO BceMy TeKcty 3A, Kakoe mnpeAsoxkeHHe Bbl Obl BhIOpanau? Buinu-
miyTe M3 TeKCTa 3TO NpelJIoKeHHE.

Ynpaxunednue 11. Hafigure B Tekcre 3A fAaHHBIE, KOTOPHIMH
‘MOXKHO OBlJIO OB 3afOJHHTE CIeAYOIYo TabJauuy:

Who ' When ‘ . What

Ynpaxnenue 12, (HapHaﬂ pa6ora). Bbxéepme ofuH- H3 abaa-
ues Tekcra 3A, mpuayMmaiite 3—5 BonpocoB k HeMmy. [Tonpocure -o1-
BETHTh Ha HHX JPYryw napy cryaeHToB. (OOMeHsifiTech BONpPOCAMH.

Ynpaxunenue 13. Beibepure npapHJbHBIH BapHaHT OTBETA Ha
NOCTABJAEHHLIE BONPOCH:

1. Which of" the factors pro- a. Coriolis {orce;
vides ‘the basic impulsion b. inequalities in the atmosphe-
to-air movement? ‘ric energy budget,;

: ’ ‘ c. centripetal force.

2. What is- the pressure gra- a. It is the gradual change

dient? between different areas;
o ) b. it is the flow of wind pa-
rallel to the isobars;
c. it is a motion around a tow-
pressure area. "
3. Which of the scientists for- . Buys; .
malized . the concept of the Ballot;
Earth’s deflecting force in  c. Coriolis.
the 19th century? '
4. Near the equator the Co-
riolis force is very slight,
isn’s it?

3 3ax. 738 ‘ 33
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. Yes, it is.
. No, it isn’t.
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5. When does centripetal force a. When the flow of wind
apply to winds? ~ parallel to the isobars.
b. When the isobars patfern is
markedly curved.
c. When the pressure gradient
force acts down the pressure
gradient.

. Ynpaxuenue 15. B manHoii TabG/HIe NOCTaBbTE ILIIOC B COOT-
BETCTBYIOWEH KOJIOHKE, IPENBAPHTENbHO ONpPEJE/]HB, IPaBHAbHBIM
W/IH HenpaBUJIbHBIM SBJAETCA TO WM HHOe YTBEPXKIeHHe.

Right | Wrong
| 1. Wind occurs on many scales.

2. Variable heating sets up variations. in the force of
gravity.

3. Pressure is normally measured in percent.

4. The pressure gradient force always acts down the pressure
gradient.

5. Coriolis force is mnamed after the French physician
Coriolis.

6. The faster the wind, the more ground it covers in a given
time.

7. The anticyclonic flow in the high-pressure case is super-
geostrophic.

YnpaxHenue 16. Hepese,ume TeKCT nucbMeHHO, KOHTpOJbHOE
BpemMs — 10 MHHYT,

Wind Speed

Wind speed is usually given as a force number which corres-
ponds to a range of kilomefres per hour. A wind scale that is
commonly used has forces ranging from 0 to 12, though winds of
more than 10 are very uncommon. Whatever measuring method
is used it is important to agree on how strong the winds have
to be for each number on the scale. Once this is established then
the wind speed can be described by the force number and can
be recorded easily. Wind direction can be recorded by using
a compass. The wind direction is the direction from which the wind
is blowing.

YonpaxsHenue .17. (Ilapras paGora). O3HakOMbTech C HPHBO-
JUMOH HMKe HHbOpMaLHeldl ¥ BHIOJHHTE NpeliaraeMble 3alaHus.

In the early nineteenth century Sir Francis Beaufort worked
out a system for judging wind speed. He was an admiral in the
navy and wanted a guide to wind speed that ships at sea could
use. He made up a scale of 13 points (0 to 12) and at each point
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he gave the wind a number, a name, a range of speeds and
a description of ifs eliects. The scale was named after him. - :

Below is a modern version of the Beaufort scale.

Flc\}z)ce Wind speed ksne?ﬁ? Description of effects

0 Calm 0 Smoke rises vertically

1 Light air 1—5- | sSmoke arift but no wind vane movement

2 Light breeze 6—11 Wind felt on face. Leaves rustle. Wind
vane moves. ,

3 Gentle breeze 12—19 | Leaves and iwigs in constant motion. Light
flags extend.

4 | Moderate breeze | 20—38 | Dust and loose paper raised. Small

) branches move.

5 Fresh breeze 29—3 Small trees begin to. sway. Crested waves
on inland waters. -

6 Strong breeze 39—49 Large branches move; whistling in telegraph
wires. :

7 Moderate gale 5061 Whole trees in motion. Difficult to walk
against.

8 Fresh gale 62—74 | Twigs break off trees. Walking very -
difficult.

9 Strong gale 75—88 | Slight damage to buildings \(chimney pots

‘ and slates removed)

10 Whole gale 89—102{ Trees unrooted. Considerable damage to
buildings.

11 Storm - 103—117| Very rare. Widespread damage.

12 Hurricane 118+ Severe destruction.
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and two frequency bar charts and answer the questions.

Here are wind records for April. Look at the wind record table

Date ‘ Direction Force Date Direction [ Force
1 l West P 16 0
2 ] West 3 17 South-East 2
3 [ South-West 118 South-East 2
4 | South-West 1 19 ] East 3
5 |  South-West i 20 East 3
6 l 0 21 North 3
7 l 0 “_ 92 North 2
5 | North | 3 2 | North-East | 2
o | North 3 "2 North-East l 1
0 | East 4 95 ‘ 0
1 ‘ North 5 2 0
2| | o Y { 0
1B | West | T | West 1
14 ! South-West 2 29 l West 1 o
15 ‘ West | 30 [ West 1

Frequency of wind direction in April

9.—.
8—
7

l West

} South-West
| North

-
17}
&

=2}

|

| South-East

, North-East

Wind direction

Frequency of wind force in April
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7
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1. Which wind direction was most common?
2. From which of the eight main compass directions did the
wind not blow?
Which wind force was most common?
Which wind forces were least common?
From which direction did the strongest wind come?
Which direction always gave a force above 2?
Which direction always gave a force below 3?
Was April a windy month or was it fairly calm?

00 N @ TRk W

YupaxHuenne 18 YraxuTe, B KaKHX NPeAJNOKeHHAX TexcTa 3A
dopMBl Ha -ing COOTBETCTBYIOT PYCCKOMY IPHYACTHIO C OKOHYAHHAMHE
Ha -Wwuii/-1as/-mee.

YnpaxHenue 19. Brubepure npaBuAbHyI0 $HopMY NpHYACTHA
B CIeIYIOUIHX NpeANOKeHH X,

[. Once air is in motion, other factors come into play (inclu-
ding/included) Coriolis Torce, the deflection (causing/caused) by
Earth’s rotation.

2. Pressure is normally (measured/measuring) in millibars.

3. In the free atmosphere, above the level of flow (affecting/
affected) by surface topography, the flow of wind indicates the two
forces are exactly (balanced/balancing).

4. (Increased/increasing) movement is usually (attended/attend-
ing) by increased evaporation from water and soil surfaces.

5. Complete climatic tables must include the (prevailing/pre-
vailed) direction average of the wind by month.

6. The temperature (shown/showing) on the graph are given
in degrees centigrade.

Yanpaxuenne 20. Bubepure naubosee NOAXOANSIHA BapHaHT
nepesoja COYETAHHH THNA «CYLIECTBHTENBHOE -+ CYIIECTBUTEALHOES.

. pressure system a. CHCTEMHOE JNaBJIeHHE
L. cucrema maBjieHHS
2. energy budget a. cbanaHcHpPOBAaHHAS 3Hepre-
THKZ
b. anepretuueckuii Samanc
3. #ir movements a. JBHXKeHHe BO3AyXa
b. BO3IYX nBHIKETCSH
4. summer rains 3. ROXKAJHBOe JIeTO
b. neTHHe AOXAH
5. pressure gradient force cnia 6apHyecKoro rpajgHeHTa

SR

TpaiHCeHTHAsA CHJAA HaBJCHHA

Ynpaxuenue 21. Ilepeseante ciaepywliue NPEAJOKeHHSA, CO-
AepxalHe NPHYACTHEE KOHCTPYKUMM, Ha PYCCKHU SIBHIK:

1. All objects give off some radiant energy of various wave-
length, including the visible (light) and infrared sections. -
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2. Pressure is normally measured in millibars, spatial variations
of. pressure being depicted on maps by isobars, lines connecting
places having the same barometric pressure.

3. The relative humidity during the day changes quite markedly,
being lowest around midday when temperatures are highest.

4. Temperature generally drops with height, this being refferred
to as a lapse rate.

5. All solid objects at night cool more rapidly than the air, this
being especially true when the sky is clear and affords but little

- radiation itsell

LESSON 8

Ynpaxuesnue 1. ([lapuas paGora). Ilpounraiite Texct 3B
(KOHTpOJIbHOE BpeMsi—3 MHHYTH) M IOCTapaliTech NOHSTb €ro CO-
nepxanue. CpefiH NPUBENEHHBIX IIOC]e TEKCTa PYCCKHX MPemJOKeHHH
yKaxuTte Te, KOTOPHE, Ha Ball B3IVIAJ, COOTBETCTBYIOT €ro COxep-
JKaHUIO.

: Text 3B. The General Circulation

Much new knowledge has been added to our understanding of
the general circulation of the atmosphere in recent years through
the information supplied by .satellites about conditions in the
upper troposphiere. In its simplest form, the general circulation
should operate like a gigantic heat engine and produce, in vertical
cross-section, a single cell circulation in each hemisphere, in which

_there is rising air at the equator, high-level outflow towards the
~poles, and a return surface flow in the opposite direction. Takind
into account the Earth’s rotation, the upper flow should be predo-
minantly westerly and with the additional effects of friction,
the surface flow should be slightly south of easterly; but several
important factors disguise this pattern. Perhaps the most signifi-
cant is that the interchange of heat between equator and poles
does not take place only in a vertical sense, but is also accomp-
lished in a horizontal sense; particularly in middle latitudes, where
large masses of air penetrate north and south past each other
in ‘upper air waves and surface frontal patterns. This means that
frontal systems are a major force in the maintenance of the general
circulation. ‘
I. O6mas uupxyasuus noJo0HAa THraHTCKOH TENJOBOA MallMHe.

2. Ilpueumasi BO BHHMAaHHe BpalleHHe 3eMJiH, HUPKYJIALHSA B BepX-
HHX CJI0sIX. aTMocdephl B IIesiOM JOJ/KHA OCYLIeCTBJATbCA B 3aJaH-
HOM HalpaBJeHUH.

3. IlpenesbHasi TeMnepatypa, KOTOPYIO MOIKET BBIAEPXKATb UYeJsO-
Bek, —160°C. ' ' .

4. B HacTosiiiee BpeMsl HeT OCHOBaHHH TOBOPHTb O HayaBLIeMCS
ofiieM IOXOJOJAHUM 3eMHOr0 KJIHMaTa.

38



5. Hexotopsle ¢axtopsl OKasHBalOT 3HAUMTENbHOE BJHSHHE HA
06LiyI0 MOZENb LHPKYJIALHUH.

6. Paspsb aTMOC(EPHOTO 3JeKTPHYECTBA NPH TPO3AX MOTYT IIpo-
HCXOAHTb BHYTPH T'DO30BHIX 06/1aKOB.

7. ®poHTalbHblE CHCTEMBl — OCHOBHAsl CHJa, nounepmmaromaz
06HIYIO DUPKYASIUHIO.

8. OcHOBHOH YepTOH KOHTHHEHTaJbHOrO KJHMAaTa SBASETCS GOJb-
Was aMIVIETYAa KoJeGaHH# TeMIepaTyphl MeXIy 3HMON U JIeTOM.

Ynpaxueunue 2. Onpelenute pPyCCKHe COOTBETCTBHS CJAEAYIO-
IIHX CJOB:

information; satellite; condition; troposphere; circulation; glgan-
tic; engine; vertlcal hemlsphere equator; opposite; rotation;
fnctlon horizontal; mass.

Yunpaxuernue 3. (ITapuas pabora). OnpelesnuTte 3HAUEHHE BhI-
IeJIeHHBIX CJIOB MO KOHTEKCTY.

1. Much new knowledge has been added to our understanding
of the general circulation of the atmosphere through the information
supnlied by satellites.

2. The general circulation should operate like a gigantic heat
engine.

3. The upper flow should be predominantly westerly and
the surface flow should be slightly south of easterly, but several
important factors disguise this pattern.

4. The mterchange of heat between equator and poles does not
take place only in a vertical direction, but is also accomphshed
in a horizontal direction.

5. Large masses of air penetrate north and south.

VYnpaxuenue 4. (I[lapsasg paGora). B tekcre 3B, BeposiTHo,
OCTaJICh CJI0Ba, 3HAYEHHS KOTOPHIX BBl HE 3HaeTe. Boimuminre HX,
CpPaBHHTe C TeMH, KOTOpBle BBIMHCAJ BaHl cocel, H O6CyaUTE MX BO3-
MOZKHBlE 3HayeHHH. [IpaBHIBLHOCTL CBOMX MNpPElNOJOMNKEHHH NpOBepbTe
110 CJIOBapIo.

YnpaxHenue 5. PazmecTHTe NPUBOLHMBIE CJIOBA M CJOBOCOYE-
TaHHUS MO COOTBETCTBYIOLIMM TEMATHUECKUM IpYyIam:

'

Tepmunnt O6menayunas JeKCHKa Casaymoliiie 3JeMeHTH

information conditions; upper troposphere; general circulation:
to operate; to produce; cross-section; but; direction; Earth's
rotation; perhaps; friction; predominantly; masses of air; frontal
systems,

Vnpaxuenue 6. Haligute noajexamee H CKasyeMoe B KaxX-
JIOM IIpejJIoKeHHH Tekcta 3B.

YnpaxHeHnue 7. YCTHO nepeeegute TexcT 3B.
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Vn paxXHeHue 8. Hpotm'rame 10-aHITHACKH caeny }omne yHC-
AUTCJHbHBIE;

9; 19; 90; 200; 500; 10,000; 123; 456'; 9.397: 1.008: _5,2_47; ,‘1,/2;
1/6; 1/10; 9/10; 0.1; 0.01; 0.001; 0.0001; 2.35; 32.305; 164.887;
647.356; 75 %; Ist: 2nd; 3rd; 10th; 8Oth: 124th: IOOOth

Vnpaxueuue 9. Bubepure npaBU/bHBI NepeBos Bbuenumblx
CJIOB H CJA0BOCOYETAHHU. .

1. Before radio and television were in- a. TaM He GbLIO
vented and newspapers were published, h. He umeercs
there were no weather forecasts. c. He 6BLIO

2. There are several different types of a. uMeercs
clouds, b. taM ectb

1 C. HE INIepeBOIXHTCS
I I .

3. If there is too much rain, there may be I. a. umeercs
floods, which cause damage. b. TaM ecTb

' ¢. He mepeBoJUTCH

II. a. Moryr OwiTh .
"~ b. TaMm Mmoryr
6uite
. C. IOJIXKHO OBITb
4. As we have seen, the weather is made 4. BUAMM
“up of a number of elements. b. Bumenn _
C. JOJKHBl BUIETH

5. The whole area has already "been ‘a. dororpagupyercs

-photographed from the air. b. owa cdororpa-
¢dbupoBaHa
c. Moria Oul ObiTh
' ccbomrpaclmpo-

. BaHa

6. Many measurements of solar radiation ©a. OBlIO CjeaaHo ‘-
have been made with specially designed b. nmemaercs
instruments. €. UMeJOoChb -

7. Most of the rain that falls to the a. TOT
ground drains into streams and rivers. b. xoTOpPHI .

C. HMEHHO

8. It is not surprising that they have so a, 4To

much rainfall in Britain. b. koTopbIf
C. HE MEePeBOJUTCS

9. The distribution of cloudiness and a. pacrpeesleHHio
humidity follows that of rainfall in : b, koropnlfi
a general way. C. 4TO

LESSON 9

Yupawuenue 1. [Ipounrafite npo cebsi mpemjaraeMhiii HHIKe
TEKCT (KOHTPOJbHOE BpeMs-— 6 MHHYT) M ONpelesuTe, Ha KakKHe U3
JaHHBIX BONPOCOB MOXKHO HaHTH B HeM OTBETHL
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1. KaxkoBt 0coB6eHHOCTH pacmpenesieHHs NPUIEMHEIX BETPOB?

" 2. Uro Takoe cTaHaapTHas atMocdepa?

3. ODMHAKOB /M COCTAaB BO3AyXa Ha pPa3HBIX BHICOTAX B aTMO-
chepe?

4. B xakux pafionax 3eMan HaGanI0Zal0TCA TaccaTh?

5. UeM oTaH4aloTcss 3amajHble BETPHl I0XKHOFO MNOJYLWAPHS OT
aHaJOTHYHBIX BETPOB CEBEPHOrO MOJYIIAPHA?

6. Kax Bbicoko mpocrHpaercsi atMmocepa 3eMJH H KakoBa ee
Macca?
- 7. B xaxux pafioHax [HBePreHHHs SBJISETCS OCHOBOIOJAralolHM
KJHMAaTOJOTHUECKHM (PaxTOpoM?

Text 3C

Broadly speaking, all the major wind systems around the globe
are predominantly zonal or latitudinal in character, especially
the upper winds. The surface wind pattern is dominated by two
wind belts in each hemisphere. One of these is the trade-wind belt,
which covers nearly half the surface of the globe, between latitudes
30°N and S. The permanency of the subtropical high-pressure
zones has an important bearing on the constancy of these winds.
The two trade- wmd systems converge towards each other in the
equatorial low-pressure trough. With the annual migration of the
trough with the overhead sun, the trade winds sometimes cross
into their opposite hemisphere, giving a narrow zone of equatorial
westerlies, the south-west monsoons of Asia is an exaggerated
version of these winds. The second major surface wind belt in each
hemisphere is the midlatitude westerlies, which develop out of the
poleward sides of the subtropical high-pressure cells. The westerlies
of -the Southern Hemisphere are the stronger and more persistent,
as. there is minimal interference from land masses in contrast to
the Northern Hemisphere. Polewards of the westerlies, high-latitude
areas are generally regarded as being in the regime of the polar
easterlies, but in the Arct1c where the polar hlgh pressure area is
only a winter ‘phenomenon, these winds tend to be seasonal.

Tmportant zones of surface convergence and divergence exist
in the general circulation. The most important regions of div ergernce
on the globe are the two subtropical high- -pressure zomnes, There
are areas of relatively calm winds, sometimes given the name
«horse latitudes». Three major zones of net convergence encircle
the globe. Two of these are the polar front zomes of each
hemisphere, between the westerlies and polar easterlies. The third
lies in the equatorial trough between the inblowing trade winds
and is termed the inter-tropical convergence zone.

The upper air general circulation is characterized all year
by upper westerlies from about 15° of latitude almost to the poles.
In low latitudes there is a much narrower belt of upper easterlies,
whose extension again depends on the seasonal migration of the
equatorial trough., With the July monsoon in India these winds
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reach as far as about 20°N, and are accompanied By a marked
tropical jet stream, but at other times of the year the upper
easterlies are limited.

Ynpaxuenune 2. (IlapHasa pa6ora). Bribepure Haubosee MOA-
XOASIIKE, HA Ball B3LVIAL, 3aroJioBOK Ajs Texcra 3C:

1. Trade-Wind Systems.

2. Zones of Convergence and Divergence.

3. Climate of the Earth.

4. Planetary Wind Belts.

5. Seasons and Climate.

Ynpaxuenue 3. (ITapmaa pabora). B npasofi KoJioHKe Haif-
AUTEe PYCCKHE 3KBHMBAJEHTH CAEAYIOUIHX CJOB H CJAOBOCOYETAHHH:

1. wind belt 1. 3aBucetTb OT yero-u.

2. trade-winds 2. OIOSICHIBATHL

3. high pressure zore 3. TIOSIC BETpPOB

4. to have a bearing on 4. NOCTOSIHCTBO BETPOB

5. constancy of winds 5. 30Ha BHICOKOrO [aBJEHHS
6. equatorial troigh 6. 3anaiHBBl mepeHOC B Cpel-
7. mid-latitude westerlies HHX LIHpOTAax

8. in contrast to 7. 3KBaTOpHA/JbHAA JENpPeccus
9. net convergence (mox6una)

10. encircle 8. kpynHoMacuITabHasd KOHBep-
11. depend on reHuIus

12. jet stream 9. MeTb OTHOUIEHHE K YeMYy-JL.

10. B oTaimuHe OT
11. crpy#iroe TeueHHe
12. nmaccarn

Yunpaxuenue 4. Bunumure uz texcra 3C Bce cJ0Ba, KOTOpHE
HMEIOT OTHOIIEHHe K IHOHATHIO «BeTep». LCJHM BB He 3HaeTe 3Haue-
HHSl Kakxoro-1u6o cJ0Ba, ONpEAENHTE €ro II0 MeTeOPOJOTHUECKOMY
CJIOBapIO.

YnpaxsHenue 5 ([lapmasa pa6ora). Hcmo.b3yst /iB€ KOJIOHKH
CJIOB, COCTaBbTE KaK MOXKHO GOJblllee KOJHYECTBO CJIOBOCOYETAHHH:

predominantly

wind

subtropical

sometimes belt
major zone
equatorial region
important system
polar

pressure

Ynpaxnuernue 6. ([lapuas paGora). M3 npuBOAHMBIX HHIKe
IpenJoXeHHH BHOepUTE Te, KOTOPHE OTPaXKaloT OCHOBHLIC HACH Iep-
BOTO M BTOpOro a6samnes Tekcra 3C.
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Tlepemit absan

. All the major wind systems
around the globe are pre-
dominantly zonal or latitu-
dinal in character.

. In the Arctic the polar
easterlies tend to be seaso-
nal. ‘

. The westerlies of the Sou-

. Subtropical

Bropo#i a6sarn

. Three major zones of net

convergence encircle the
globe.

high-pressure
zones are areas of relatively
calm winds.

. Important zones of surface

exist in the general circu-

thern Hemisphere are the lation.
stronger and more persistant 4. The third zone lies in the
than those of the Nothern equatorial trough between

Hemisphere.

4. The permanency of the sub-
tropical high-pressure zones
has an important bearing on
the constancy of trade winds.

the inflowing trade winds.

Ynpaxueunue 7. ([lapuass paBora). B npuBefeHHOM OTpPBHIBKE
TEKCTa UMEIOTCS TPH CMEICAOBHe OWIHOKH. He sarasarnsas B teker 3C,
noneiTafiTech HaflTH HUX; NPHBEAHTE NpPAaBUJIbHEIE BAapHaHTHL

Important zones of surface convergence and divergence exist in
the general circulation. The less important regions of divergence
on the globe are the two subtropical high-pressure zones. These
are areas of severe winds, sometimes given the name «horse
latitudess. Three major zones of net convergence encircle the globe.
Two of these are the inter-tropical convergence zones of each
hemisphere, between the westerlies and polar easterlies.

Ynpaxuenue 8 IlpounrafiTe TeKCT M OnpeleluTe, rie 3aKaH-
YHBAeTCsT OAHO W HAYyHHAETCsl ApYyroe NpeiJsoxKeHHe.

Equatorial Low-pressure Beit

This belt of moderately low pressure is well-defined in the
annual and January data but becomes irregular in July connecting
with centers of low pressure over the heated interiors of south-
western North America and south-western Asia the equatorial belt
is a region of warm and rising air and of light and variable winds
with frequent calms humidity is high rainfall is heavy and
thunderstorms are more numerous than in any other part of the
world in general the climate is enervating and oppressive.

YrunpaxHenue 9. (Ilapuas paGora). B 3ToM OTpHBKE Tekcra
NpoNyuleHo ABa npelnoxeHns. [IpouuraiiTe ero u ompenenure, B Ka-
KOM MeCTe AOJKHBl HaXOAMTBCS NPONYLIECHHBEIE NpPeANOMNKEHHS.

The Prevailing Westerlies

Air moving out of the poleward border of the subtropical highs
toward the Polar Circle belts of low pressure is dellected to the east
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in each hemisphere, and forms what are known ‘as the prevailing
westerly winds. This belt of prevailing westerlies lies roughly
between latitudes 35° and 60° in each hemisphere, and includes
chiefly the intermediate climates of the globe. The f{requent
changes of weather in these middle altitudes are associated with
frequent disturbances in the smooth flow of the westerlies.

I. These winds come from directions between west and south-west
in northern latitudes and between west and north-west in southern
latitudes.

2. The climate of the belt is characterized by great inconstancy
of weather and by considerable storminess of moderate intensity.

VYnpaxuenue 10. (ITapras pabora). Ilpounraiite texcr 3C,
NONJHHHOe HadBaHue Kotoporo Flanetary Wind Belts, eie pas u ne-
pPEeBEIHTe Te ero NpelJOXKeHHS, KOTOpble NMOKA3aJHCh BaM HENOHAT-
upiMH. OGcyauTe MepeBOn 3THX NpeAJOXKeHHH MeXAY cobofl.

VYnpaxsHenue 1. Mcnonp3ys kak MOXKHO 6OJblLice KOJHUYECTBO
BEIYYEHHBIX CJIOB, HATHUIMTE IIO-aHIJIHACKH KOPOTKHE cooOUleHHs Ha
ONHY H3 CAeAYIOIIHX TeM:

— OCHOBHBIE BETPOBBIE CHCTEMBl Ha 3eMHOM MIape;

— CHCTEeMB! 11accaToB;

~— OCHOBHBIE 30HBI KpYIHOMacmITaGHOH KOHBepreHIHH.

Yupaxunenue 12, (Ilapuasg pa6ora). 3amoJHHTE MPONMYCKH
TMOAXOAAUINMH N0 CMBICAY CJIOBaMH.

Trade Wind Belts

Blowing out of the subtropical highs . . . . the equatorial low,
there are steady . ... winds known as trade winds. These . . . .
are from the north-east in the ... Hemisphere and from the
south-east in . . . Southern Hemisphere. The north-east trades are

. and steadiest between the Tropic of . . .. and 5°N latitude
on the . . . . and south sides of the oceanic . . . . of high pressure.

1. strongest 2. east 3. moderate 4. winds 5. the 6. centres
7. Cancer 8. Northern 9. toward

YnpaxsHenue 13. 3anosHuTe TaM, e 3TO BO3MOKHO, COOT-
peTcTByOWHe rpadu B ciaepyiomwel Ttabauue. [Ipn HeobxomumocTH
11poBepbTe celd IO CJIOBapIO.

1 2 3 4
persist persistence persistent persistently
permanent
predominantly
constarnt
onsi generally
extension
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Yanpaxuenue 4. Sanonstute caegyiomyo tabmuty fipuaara-
TeJbHBIMH H HAPCYHAMH, BCTPETHBIUHMMHCA B TEKCTE 3C, 10 CJOEAYIO-

wemy obpasuy:

INoaoxurensHas CpapnHTenpHas [IpeBocxoanas
cTeneHb cTeneHb CTeneHb
important _ l more important l (the) most important

YnpaxuHenue 15. Bribepure NpaBH/bHHIE BapHaHT IlepeBOAa
BLIJeJeHHBIX (OPM H CJ0BOCOYETAHHI.

1. surface wind pattern

2. surface wind belt

3. low-pressure frough

4. Where two airstreams meet,
the warmer one will be
lighter.

5. One of these belts is the
tradewind belt.

6. In representing the tempera-
ture distribution one encoun-
‘ters the difficulty that ...

7. The permanency of the sub-
tropical high-pressure zones
has an important bearing on
the constancy of these winds.

8. Attention has already been

called to the fact that ...

9. Studies of the tropopause
have shown that ...

cXeMa IpH3eMHBIX BETPOB
NpH3eMHas cxema BeTPOB
NpPH3eMHBIH II0siC BeTPOB
Nosic IPH3EMHBIX BETPOB
J02KOHHA HM3KOro IaBJeHHA
HU3Kad n0xOUHA JaBJeHHd
OJHH

MOTOK

OAHH

He IepeBOAUTCA
OJMH

He IIePeBOAHTCS

TNPOU3OLIIO
HMeeT
HMeJIo

6blJIO NIPHBJIEYEHO

nMeeTr .
AOMKHO OBITH IPHBJEYEHO
NoKasaJi

NOKAa3BIBAIOT

HMET

‘LESSON 10

YnpaxueHue 1. (Ilapuas paGora). Ilepeseaute saruiaBhe
K Texkcty 3D m moaymafiTe, 0 ueM MOXET HATH peyb B TEKCTE C TaKHM
3arJaBHeM. '

Teneps nanummre 10—15 ca10B, KOTOpHlE, ¢ Baulell TOYKH 3peHHS,
AOJKHBl BCTPETHTHCH B TEKCTE ¢ TAaKHM 3arjaaBueM. Ilocae Toro, Kak
BBl NIPOYHTaeTe TEKCT, NPOBEPbTe NPAaBHJBLHOCTh CBOHX IpeAlNoJioXxKe-
Hull, KOoHTpo/sbHOE BpeMsi— 5 MHHYT.



Text 8D. Influence of the Earth’'s Surface

The differences between the Northern and Southern Hemispheres
in the wind belts largely arise from the differences in land area.
The Southern Hemisphere circulation is more uniform, more
vigorous, and less aifected by seasonal contrasts than the Northern
Hemisphere. Marked summer heating of Asia and Alfrica north
of the equator sets up monsoonal effects which occur only
fo a minor degree in the Southern Hemisphere, where the conser-
vative heating characteristics of the oceans impose a tempering
influence. On the other hand, the great coldness of Antarctica
ensures that a strong thermal gradient between the south-polar
regions and the equator drives a vigorous circulation all year.

The world’s major mountain chains also have a marked influence
on the general circulation. At lower levels, north-south orientated
topographic¢ barriers obstruct zonal flow, as in the case of the
Rockies, which effectively prevent the penetration of west coast
maritime air into the continental interior. East-west aligned
mountains inhibit meridional flow: the Himalayas, for instance,
form an extremely effective barrier to the northward movement
of the summer monsoon. High mountains also interfere with
the upper air flow. The best studied example is again the Rockies
which cause the upper westerlies to contract (high pressure) on
their western side but expand vertically (low pressure) on their lee
side. The latter then becomes one of the {favoured locations
of a Rossby wave trough, which encourages high-level cold air
to more southwards over the continental interior of North America
in summer, helping to counteract the development of any large
monsoonal effect in the continent.

Ynpaxuenue 2. (Ilapmas paGora). HafizuTe cooTBeTCTBHSA
CTeNYIOIMHX CJOB H CJOBOCOUETAHHH B PYCCKOM S3BIKE:

uniform; seasonal contrast; conservative; characteristics; thermatl
gradient; polar regions; topographic barriers; continental interior;
meridional; to: expand. :

Yunpaxuernne 3. OnpeneinTe 3KBUBAJEHTH CJENYIOUIHX CBA-
SYIOHIHX 2/IEMEHTOB B PYCCKOM SI3bIKe!:

also Tak Kak on the other hand nampumep

TaK 4TO OCKOJBKY

TaKXKe ¢ ADYTo#l CTOPOHE
but =HO for instance HampuMep

- Ipexpe ueM ’ TaK Kak

qTO6 Bl HECMOTPS Ha
then wuem between [OocJe TOro, Kak

3areM HOCPeACTBOM

OHHU MeXKy

Ynpaxuenue 4. Halizure B TeKCTe 3D 35KBHBAJCHTH CJEYIO-
LM% CJOBOCOHETAHHI;
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Hupkyasanis 0kKHoro foayiiapig; K Céx‘aépy OT 5KBATOPA; JseTHEE
HarpeBaHHe; BJIHHHI/Ie VlyCCOHOB B MeHbIlleH CTEIICHH; TepMH‘{eCKHH
(TeMHepaTyprm) TpajHeHT; TOpHBHE LENH; 3aMETHOE BJHSHHE, 30-
HaJbHbIH TIOTOK; HpuISITCTBOBaTb IIPOHHKHOBEHHIO, MOpCKOPI BO3IYX;
BOJIHEBI pOCCOH l'IpOTI/[BOlIePICTBOBaTb pa3BHUTHIO.

YnpaxHeHnue 5. YKaxkure aHIVIHACKHE 95KBHBAJNEHTHl IIPHBE-
JAEHHBIX TJIarOJIOB:

BJIHATD - prevent  CTaHOBHTBCS penetrate
protect S ' become
affect come

. supply encourage

NpenaTCTBOBATh pretend Bo3HHKaTb (u3) ensure
obstruct encounter
apply inhibit
support ' arise from

3aCTaBAATh impose  OKa3bBaTh interfere

: interfere (BnusiHHE) impose
cause - : form
expand . mark

YnpaxHenue 6. Benuiuure ua tekcra 3D Bce cjoBa, OTHOCS-
mrecs k noHsitHAM «flows, «airs, «circulation».

YnpaxHenue 7. M3 npaBoil KOJIOHKH no;xﬁepme 4HTOHHMBI
K CJeNyIOUHM CJAOBaM:

I. diiference 1. high
. 2. heating 2. encourage
3. strong 3. stand

4. low 4. plain

5. contract 5. cooling

6. prevent 6. expand
. 7. mountain 7. similarity
8. uniform 8. horizontally
9. vertically 9. weak

10. move : 10. irregular

Ynpaxuenne 8. ([Tapnas paGora). Onpenesure 3HaYeHus BH-
JeJIeHHBIX CJIOB 1O KOHTEKCTY. :

1. The difference between the Northern and Southern Hemisphere
in the wind belts largely arises from the differences in land area.

2. Marked summer heating of Asia and Africa sets up monsoonal
effects.

3. A strong thermal gradient between the south polar regions
and the equator drives a vigorous circulation all year.

4. The world’s major mountain chains also have a marked
influence on the general circulation.

5. The Rockies effectively prevent the penetratiro_n of west
maritime air into the continental interior.

Ynpaxuenue 9. Ilpounrafite texer 3D eme pas u  BEINHLINTE
ua Hero 10—15 KIIQUEBHX CAQB.
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Ynpaxuneunue 10. B npusosumoir Huse Tab/iuile HOCTABLTE
TVIKOC B COOTBETCTBYIOUIQPI KOJIOHKE, INpeABapHTE/IbHO OIpEAEJHB, npa-
BHJBHBIMHY WM HENPaBHUJALHBIMH SIBJAIOTCA craenyloline YTBep}KILEHH'Si_Z

Right | Wrong

1. The world’s major mountain - chains have a marked effect
on the pollution of the atmosphere.

. At lower levels north-south oriented topographic barriers
facilitate zonal flow.

. Small plains also interfere with the upper air flow.

. Marked summer heating of Asia and Africa north: of the
equator sets up trade-wind effects.

. The Himalayas form an exiremely effective barrier to the
southward movement of the summer monscon.

AW b

ot

Ynpaxunenune 11. (ITapHas paGora). Haiigure B Tekcre 3D
AOK43aTe/ bCTBA CHPABEAJNHBOCTH CJEAYIOHIUX YTBEpPIKAEHHUIL:

1. The Southern Hemisphere circulation is more uniform and
more vigorous than the circulation in the Northern Hemisphere,

2. The world’s major mountain chains have a marked influence
on the general circulation,

Ynpaxunenue 12, Hanuumnre, He Gosee ueM B Tpex npe;molxe-
HufX, pesloMe Tekcra 3D.

Ynpaxuenne 13. (IlapHass paGora). 3anojHHTe NPONYCKH
NPHBOAMMEIMH HHXKe CJOBaMMU.

Mountains as Barriers

Not only do mountains have characteristic climates due to
elevation, but mountain ranges influence the climates of
great . ... on either side of them. Mountains modify the air
. passes over them and they deflect the air currents:
often results in marked differences of climate in the . ... which
mountains separate. Mountain systems serve as divides between
. ... regions in somewhat the same way as they divide
drainage areas.
regions; their; which; areas; the; climatic; this.
Ynpaxnunenue 14. Tlepeseaure ciaeAylOWBH TEKCT NHCHMEHHO.
KortpossHoe BpeMsi— 10 MHHYT.

Precipitation in Highland Regions -

Broad plateaus usually have light rainfall either because most
of the air’s moisture is lost before it has risen to the level of the
plateau, or because surrounding mountains tend to produce
subsidence of air over the plateau. Because of the great temperature
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contrasts which develop between the heated air near the surface
of the plateau and free air not affected by surface heating, however,
plateaus are subject to intense thunderstorms and hailstorms.
Nevertheless there is generally little cloudiness and much sunshine
in plateau areas.

Yunpaxuenne 15. Cpein TpPUBENeHHBIX HHXKe QOPM YKaXkHTE
(opMBl HH(HHHTHBA:

heating; is cooling; to have been formed; having measured;
encourages; aifected; to set up; to be moving; to have travelled;
" expanding; to be done; to evaporate,

YnpaxHneHHe 16. BoibepHTe H3 HaHHBIX NPEIJIOXKEHHH Te, me-
PEBOA KOTOPBIX CJAEAYeT HauuHaTh CO CJIOBa «4YTOOBI.

1. A thermometer enables meteorologists to measure tempera-
ture.

2. To know the highest and lowest temperature of ‘a day is very
important in forecasting weather.

3. To form a water drop in the atmosphere there must be already
existing a nucleus upon which the drop can form.

4. To be able to forecast accurately a lot of detailed and precise
information is needed.

5. In order to combine all the information about the wind on
one chart meteorologists often draw wind-roses.

6. To measure the relative humidity of the air we compare the
temperature recorded on a dry bulb thermometer with that recorded
on a wet bulb thermometer.

Ynpaxuernue 17. Boibepure npaBuibHLIE BapuaHT mnepeBopa
BbIAEJNEHHBIX (OPM M CJAOBOCOUYETAHHH.

1. Relative humidity and air temperature are among the most
important factors to be considered in making local forecasts.

a. KOTOpble HEOoOXOJZHMO paccMaTpHuBaTth, b. 4TOOH paccMaTpH-
BaTh, C. PACCMOTDETh

2. The word «nimbuss» is usually combined with one of the other
cloud names to describe the type of rain-cloud.

a. LJsl OMHCaHHS, b. ONMHCHIBAS, C. KOTOPOE ONHCHIBAET

3. At sea level air pressure is strong enough to hold up
a column of mercury some 76 cm high.

a. yaep)Kupasi, b. 4ToGEl YAEPIKUBATH, C. HOJIKHO VAEPKHBATD

4. In order to study the records clearly two bar charts were
made.

a. B NOpsAKe H3Y4eHHd, b. AAd TOro, 4ToOBI H3YUHTh, C. ECJH
HEeOOXOAUMO H3YYHTD

5. To measure the relative humidity of the air we compare the
temperature records on a dry bulb thermometer with that recorded
on a wet bulb thermometer.

a. U3MepATh, b. H3MepeHue, ¢. 4TOOL H3MEPHTH
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6. Wind tends to prevent the formation of dew.

a. 4ro0Bl NpPENnATCTBOBATb, D. IPENATCTBOBATH, C. KOTOPHI mpe-
NATCTBYET

7. In temperate latitudes the tendency of the wind to back into
southerly direction is very frequently a sign of an approaching
cold front.

a. NI0BOpAYUBaeT, b. KOTOPHIl NOBOpauHBaeT, C. NOBOPAUHBATH

8. A device fo determine the direction of the wind is called a
wind vane.

a. AJisl ompefesieHHs, b. OnpenenaThb, C. NOMXKEH ONPELessiTh

Ynpaxuenue 18. Ilpounrafite mo-aHriuiicKy:
14——9-—-5; IX2=18; 10:5=2; x*-+ %
2

L xy=ab; 4.046 -+ 0.022=4.068; 64; 1 yI=1b

Xx= 046

ynpamnenne 19. Tloawaysace reorpaduueckoii KapToHl H npH-
JIOXKeHHeM 3, paccKaikuTe O reorpaduueckoM moJoxeHHd Benankobpu-
tanuy, Hosofi 3enaupuu, fAnonunu u o. llnunbepren.

Ynpaxuenue 20. [Ipocmorpure eme pas Texcrsl 3A, 3C, 3D;
ONpeAeJNHTe B KaXKAOM H3 HHUX KJIOUeBBIEe NPEAJOXKEHHA M COCTABbTE
pesioMe K Oaoky 3 «Circulation Patterns».

Tectot x Gaoky 3
Tdl

I. B kaxjaoM paiy ykaxure LHPpoit ca0BO, <<anana10mee» no
CBOEMY 3HAYEHHIO H3 AaHHOH TeMaTHYeCKOH IpYIIHL.
1 2 3 4
a, pressure, isobars, congratulation, gradient;
1 2 3 4
b. force, direction, defeat, phenomenon;
1 2 3 4
¢. memorial, cyclonic, anticyclonie, centripetal;
1 2 3 4
d. tropics, equator, poles, sensibility;
1 2 3
e. trade-winds, monsoons, westerlies, hardships;
1 2 3 4
f. to heat, to decide, to contract, to expand.
11. 3akonunTe chaenywoulne TNpPeloJKeHHs, BHOpaB COOTBETCTBYIO-
KA BapuUaHT HpejJjaraeMblx CJOB.

a. Approx1mately horizontal movements of the air caused by
variations in pressure are known as . . .

b. Difference in pressure per unit distance is called . . . ..
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¢. Deflection of moving air to the right in the Northern He-
misphere and to the left in the Southern is caused by the
deflecting force of the Earth, known as . . . ..

d. Motion around a low-pressure area, anticlockwise in the
Northern Hemisphere, is termed .

e. The belt which covers nearly half the surface of the gl lobe
between latitudes 30°N and S is known as . . .

1. Coriolis force; 2. cyclonic; 3. wind; 4. trade-wind belt;
5. pressure gradient;

1. Yxaxure OyxBofi aHMIHHCKHAE SKBHBAJEHTH IPHBEAEHHBIX
CJIOB:

1. ABHUXKeHue

a. gradient 7. however  a. Tak Kak
b. motion b. oAHako
c. surface C. TIO3TOMY
2. cuna a. pressure 8. perhaps a. BEPOSiTHO
b. rotation b. crefoBaTeNbHO
c. force C. COOTBETCTBEHHO
3. otkynoHaATs  a. deflect 9. but a. HO
b. depict b. zarem
c. affect : C. TaK Kak
4. B3anmooOmeH a. penetration 10. towards 4. B HapaBJEHHH K
b. flow b. O OTHOLIEHHIO K
.c. interchange C. B CBS3H C
5. maccathl a. monsoons 1l. sometimes a. wHorza
b. westerlies b. Bcerna
c. trade-winds c. HUKOTZa
6. npoucxoauTh a. operate 12. same a. HEeCKOJIBKO
b. take place b. 3TOT XKe caMmplii
¢. account for C. HEKOTOpBI

I. O6Gosnaubte NPHHAJJIEKHOCTh NPHBEJEHHHIX (OPM K COOTBET-
CTBYIOILUM YacCTsIM peuH:

a. TIpuvacTHe.

b. nHpHUHUTHB.

C. CYLIeCTBHUTENBHOE.

1. to have been done. 2. to be reaching. 3. having passed.
4, flowing. 5. isobar. 6. acting. 7. known. 8. pressure. 9. weaken.
10. to set up.

I1. Bb16epme NpaBUJbHEI BAPHAHT NepeBOAa BhIACJEHHEIX (opM
H CcoueTaHHui.

Yacts 1.

1. Alcohol is used to record low temperatures because it does
not freeze.

a. A perucTpaunuy, b. perucTpupys, C. LOMKEH PErHCTPUPOBATH

2. In order to produce a significant amount of precipitation an
updraft must provide a continuous supply of moisture to the cloud.

a. B NOpsJKe CO3RaHUA, b, 4TOGR CO34aTh; C. CO3AaBas
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3. As well as recording the type of cloud we also need to know
how much of the sky is covered by cloud.

a. 4To0ubl 3HaTh, b. 3HATH, C. 3HAAH

4. The air remains cold and the sun’s rays have much energy
left to be absorbed by objects at the surface.

a. Koropas GyJgeT HOIVIOIATLCH, b. HorJjoimaemasi, ¢. KoTopas
6bla MOIIOLIEeHa ,

500% Air having a vapour pressure of 0.360m has a dew point

a. uUMelnul, b, AMeBHIKH, C. KOTOPHIH HMeN

6. Regions near the ocean may have high or low precipitation,
depending almost entirely upon whether the winds are off the land
or of the ocean.

a. B 3aBHCHMOCTH OT ..., D. 3aBuCAluHe OT, C. 3aBUCKHT

7. It is often warm in winter days in the mountain sunshine,
but cold in the shade, the difference between sunshine and shade
being much greater than in lowlands.

4, IIOCKOJIbKY PAa3HHIIA MEXJy COJIHEeUHOH CTOPOHON M TeHeBoff ...,

b. mpuueM pa3HHLA MEXKAY COJHEYHOHR CTOPOHOH M TEHERBOii...,

C. €CIM pa3Hulla MeXAY COJHEeUHOH CTOPOHOH U TeHeBOH...

8. There have been many more environmental problems caused
by humans in the last 200 years than in the whole of previous
history.

a. 6p110, b. [OMKHO OBIIO OHITH, C. TaM OBLIO

9. The Earth has many component parts, such as continents,
oceans, atmosphere, rocks. '

a. EMena, b, UMeNOCh, C. HMeeTCH

10. Attention has already been called to the fact that ...

a. obpamadnocs, b. umeer ofpauienHe, ¢. JOJKHO ObiTh ofpalleno

Yacrp 2.

The weather of the period was affected by three different
airstreams. On April 13th there was a north-westerly airstream
over Britain. This was replaced on April 14th by a westerly air-
stream bringing different weather. It remained until April 16th
when the airstream changed to a north-westerly and northerly one.
The weather brought by each of these three airstreams was
different. Between each airstreamn a front passed, on these occasions
it became cloudy or completely overcast and there was snow, sleet
or rain.
was affected
BaXOJMJIACh II0J BJAHSHueM, b. BJIHs/IA, C. OKA3HIBACT BJHSHHE
there was
TaM CylUecTBOBaJja, b. CyLIeCcTBOBAJO, C. HMEETCH
bringing
npuHecs, b. IpHHECIIHM, C. NPHHOCALLUM
orne
a. 04uH, b. BO3AYLIHBIH HOTOK

W R
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brought ‘

npuuecsaa, b. npHHecenHas, C. npmocgmas{
passed

npomeuui, b, Npoxoaua, . IPOXOAS

P o

T

[. 3anoJjHuTe NPONYCKH TOAXORAIHMH 1O CMBICAY CJIOBaMH.
(B cBoeii paboTe yKaxHTe TOJBKO NOCTENOBATENLHOCTb LH(P, 0603-
HAYaoiIIHX COOTBETCTBYIOIHE CJIOBA.)

The temperature and moisture of the . ... air at any place
largely depend . ... the previous history of the air . ... upon
the influences to which it . . been subjected as it has moved

. warm or cold, land or water surfaces. Hence the wind that
is blowing at . ... given time and place, and . . prevailing
winds largely determine the climate.

1 2 3 4 5 6 7 8 9

has; moving; and; at; surfaces; a; upon; over; the.

II. TlucbMenHo mepeBenuTe cienywomuii Texkct. KorrposabHoe Bpe-
MA— 15 MHHYT.

Impulsion to winds is created by pressure gradients, but they
are also affected by friction, the Earth’s rotation, and centripetal
force. Under certain conditions, upper and surface wind systems
are linked by convergence and divergence. In the general global
circulation both vertical and horizontal. interchange of air masses
takes place. The planetary wind systems are dominated by trade
winds and westerlies at the surface, and by westerlies at high
level. Complications are imposed by differences in amounts of land
and sea in the Northern and Southern Hemispheres, and by large-
scale topographic barriers.

Baok 4. WEATHER SYSTEMS

LESSON 11

Yunpaxuenue 1. (Ilaprasg pabora). [logymafite, o ueMm Moxer
KATH peup B 3TOM GJIOKE TEKCTOB. IIpusenure 10—15 cnoB, xoTopHIe,
C Ballell TOYKH 3DEHUS, LOJKHB BCTPETHTBCS B HeM. I'Ionpoﬁvme
TAKXKEe ONPEAeJHTb, H3 KaKHX paszeoB G6yzeT cOCTOSTh JHaHHBIH
6J10k. BBICTPO NPOCMOTPHTE TEKCTH, NMPOBEPHTE NPABHABHOCTb CBOHX
HPeANOJIOXKEeHHH.

Ynpaxunenue 2. He Gonee ueMm 3a 5 MHHYT npouutaiiTe HpH-
BOLMMBbIE HHXKe NpelucIoBHe H TeKCcT 4A, a 3aTem noctapaiitech Max-
CHMAJIbHO TIONHO BOCHPOHM3BECTH HX COZEDKaHHE HAa PYCCKOM A3bIKE.

Although all areas of the world experience meso-scale weather
systems occasionally, mid-latitude regions lying in the westerlies
belt, including the British Isles, can be said to be characterized
by them. Here, description of the weather is formulated in terms
of air masses, fronts, depressions and anticyclones.
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Text 4A. Air Masses

Large bodies of air whose physical properties, particularly those
of temperature and humidity, are more or less uniform over
considerable areas, are referred to as air masses. Since the lower
layers of the atmosphere acquire these properties via the Earth’s
surface it is possible to recognize air mass source region in which
air masses pick up their features. These source regions are areas
where the Earth’s surface is fairly uniform; such as oceas, deserts,
or large ice- and snowcovered areas. In addition, they are also
regions of relative calm in the general circulation where homo-
geneous air mass characteristics can develop. Although air masses
can become considerably modified as they-travel, it is usual to
describe the main types in terms of their region of origin.

There are several principal air masses which affect the British
Isles. The most important of them are Polar and Tropical air
masses. The Polar Front represents the {luctuating boundary
between these two types. The Polar air masses actually originate
in cool-temperate regions rather than the polar areas themselves.
Two additional groups are sometimes encountered, Arctic and
Equatorial air masses which occasionally migrate well beyond
their source regions. Each of these major groups may further be
described on the basis of their humidity characteristics as either
maritime or continental. In the Northern Hemisphere, Polar conti-
nental air masses have their source regions over central Canada
and Siberia, and air masses emanating from here are extremely
cold and very dry, bringing some of the coldest weather experienced
by the British Isles. Polar maritime air masses originate over
the northern ocean areas, and are essentially cool and moist, and
unstable in their lower layers. They are frequent visitors to the
British Isles, bringing dull rainy conditions. The subtropical high-
pressure cenires over oceans act as source regions for Tropical
maritime air masses; these are typically warm, moist and unstable,
especially in summer. Tropical continental air masses originate
over warm desert areas, such as Sahara and, not unexpectedly,
they are hot, dry and unstable, although too deficient in moisture
to cause cloud development.

Air masses move away from source areas in accordance with
the pattern of the general circulation, and their basic characteristics
may change in two ways: either by internal modification, for
example by subsidence, bringing about adiabatic changes, or by
the external influence of the surfaces over which they are passing.
The end-result is to produce secondary air masses. One typical
example is Polar continental air originating from the high-latitude
interior of North America. This frequently travels eastwards across
the Atlantic towards the British Isles, increasing in temperature
and moisture content in its lower layers, and being transformed
into a Polar maritime air mass.
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Vopaxmuenue 3. Onpenenure pycckue COOTBETCTBHS CleAVIO-
IMHX CJIOB H CJOBOCOYETAHHI, BCTPETHBINMXCH BaM B Tekcre 4A:

mass; front; depression; anticyclone; temperature; ocean; homeo-
geneous; Polar front; Equatorial air mass; maritime air mass;

adiabatic changes.

Ynpaxuenue 4. (ITapuag pabora). Halinute B npasoii KOJIOH-
Ke aHIVIMHCKHe SKBHBAJEHTHl CJCHYIOUINX CJIOBOCOYETAHHH:

¢dusnueckHe cBOHcTBA
o6aacts (HOPMHPOBAHHS
OTJHYUTENBHEIE UEPTHI
macMypHas morojna
NYCTBIHHEIE PANOHH
pa3BuTHE 06JaKOB
ONHOpOJHAs Macca

2 N1 dp 3% Do o

7Z1. homogeneous mass

2. dull weather

3. desert areas

¢ A unstable air mass
25. source region
6 6. cloud development

17. physical properties

HeycrofiuuBbie MaccH Bozayxa 3 & distinctive features

y npaxHernue 5. BrbepuTe pycckue 3KBHBAJEHTH BHIIeJNeHHRIX

aHINHACKHX CJIOB.
1. temperate regions

2. to emanate from

3. to acquire properties

4. internal modifications

5. external influence

TEeMIIEpaTypHbIE
4VMepeHHEIE
TeNJIbe
ATIPOUCXOIUTD
HaNpaBJIAThCS
nepeMeriaThes
+npuobperarthb
TIPELOCTaBIATh
3aBepuiaTh
BHEHIHUE
ABHYTpEHHHE
BaXKHbIe
BHYTDEHHee
4BHelIHee
He3HauUTeJLHOe

Yupaxuenue 6. B NaHHBIX TNpPeNOXKEHHUSIX 3aNOJHUTE TNO-
IYCKH HOAXOASAUIMMH 1O CMBICAY CBSI3VIOUIHME 3JEMEHTAMH.

I. Air masses move away from source areas . ..

of the general circulation.

. the pattern

2. Tropical continental air masses originate over warm desert

areas, . . . . the Sahara.

3. ... air masses can become considerably modified as they
travel, it is usual to describe the main types in terms of their

region of origin.

4. The source regions are areas where the Earth’s surface is
fairly uniform, such as oceans, deserts or large ice- and snow-
covered areas. . ... they are also regions of relative calm in the

general circulation,
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5.. ... the lower layers of the atmosphere acquire these
properties via the Earth’s surface, it is possible to recognize air
mass source regions in which air masses pick up their distinctive
features.

since — rtak kak; although-—xors; such as-— Taxme, kax; in
addition — xpome 7Toro; in accordance with— B cooTBeTcTBHH C.

Ynpaxuenue 7. Hafiaiure no cjioBapio 3HAUEHUS NPHUBEASHHBIX
HIKE Hapeuuifl; onpefenurte, OT KaKUX CJIOB OHH 06pa30BAaBbL:

particiilarly; eventually; occasionally; typically; especially;
unexpectedly.

Yunpaxuenue 8. ([lapras paGora). Ha ocHoBe paHHHX, KOTO-
pHie cojepxkarcss Bo BropoM absame Texcra 4A, cocraBbTe cxeMmy,
HJJIIOCTPHPYIOIIYIO KAaccH(HKANUIO BO3LYIIHBIX MAaCC, OMpeaessio-
IUX [0rony B. BeanxkoOGpuTaHHH.

Ynpaxuenue 9. (Tlapumasa pabora). Hafizure B Texcre 4A
OTBETH Ha CJIelYIOLlHe BOOPOCHI:

1. Uem xapaxrepusyiorcsa pafioHsl (OPMHPOBAHHSA BO3AYIUHBIX
Mmace?

2. Kakue BO3AyIIHEIE MacChl OKas3bIBAIOT OIpenensloliee BJAHSHHE
Ha 1orony BpHTaHCKHX OCTPOBOB?

3. 'ne Qopmupylorcad TOAIPHBEIE KOHTHHEHTAJIBHBIE BO3LYLIHbLIE
Maccu? :

4. Kaxue XapaxkTepUCTHRH JIEXAT B OCHOBE BBHIJEJIEHUs MOPCKHX
H KOHTHHEHTAJbHBIX BO3YIIHBIX MacC?

5. Kakue BO3ayiIHEIe MacChl TPHHOCAT ¢ cOB0fl TENAYIO, BJAAXK-
HYIO W HEYCTOHYMBYIO TOrony Ha DpuTaHcKHe ocTpoBa?

6. KakuM 06pa3oM MOTYT BHAOH3MEHATbCH OCHOBHEIE XapakTepHU-
CTHKH BO3AYHIHBIX Macc?

- Yunpaxsenue 10. 3aKOHUMTE CACAYIOMME TPEINOMKEHUH, HUCXO-
I u3 comepxanus Texcra 4A.

1. In the Northern Hemisphere Polar continental air masses
have their source regions ...

2. Air mass source region is a region in which ...

3. Air masses are large bodies of air whose...

4. Secondary air masses is a result of...

5. The principal air masses which aifect the British Isles are...

Yunpaxueuue 11. (ITapuas pabora no texcry 4A). 3aganne 1.
OzaraasbTe Bce ab3anbl TekCTa.

3aganne 2. Ecam Obl mepej BaMy CTOfsa 3ajavya BHOpPaTbh OAHO
MpensoXKeHHe B KauecTBe KJIOYEBOTO KO BCEMY TEKCTY, Kakoe Ipen-
JUXKeHHe Brl Gbl BHOpau?

3ananue 3. Hadinure Ka0uesble NMpENJOXKEHHS B KakjaoMm ab3ale
TEKCTA.

3anaHue 4. Kakde moJoXkeHHs u3 TepBOro af3ala HaxoAAT pas-
BHTHE BO BTODOM M TpeTheM al3allaX TEKCTa?
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Banaume 5. Hafinute 5 Texcre 4A mnpumep, KOTOPHE HARIOCIPH-
pyer xaxyw-mubo Hielo. KaxHe cjaoBa HCHOJAB3YIOTCS aBTOPOM MAJf
OMMCAHUSA TAKOTO POJAAa HAMIOCTPALHN?

Yupaxuenne 12. 3ananne 1. IlpocMOoTpuTe NPHBOAUMBIH HH-
e TeKCT M nepejalite ero cojepxkaHue no-pyccku. KonrposabHoe Bpe-
Mfl— 5 MHHYT.

The weather is important to many people in all sorts of ways
because it affects their jobs and lives. It is essential that we can
tell in advance or predict what the weather is going to be. This
is known as forecasting. To be able to forecast accurately a lot.
of detailed and precise information is needed. This is collected
by the meteorological office through observations from satellites,
airoplanes and ships, weather bailoons and from a network
of weather recording stations. Hourly around Britain, scientists
record the weather details. The information is sent to the Central
Meteorological Office at Bracknell in Berkshire. They also receive
similar information {rom weather stations throughout the world.

With the help of a computer and past records the meteorological
office is able to produce a chart and forecast the weather, This
forecast is continually updated as more information is sent in and
is what is seen or heard on television or radio and in the newspa-
pers.

People sometimes say that the weather reports are misleading.
This is not true. Most forecasts are right, nine times out of ten.

3ananue 2. (I[Tapnas pabora). 3amoJHHTE OPONYCKH HOAXOSINH-
MH IO CMBICAY CJOBaMH H CJOBOCOUETAHHSIMH.

The Central Meteorological Office at . ..., gathers in infor-
mation from all over the world. Among the sources of this . ...
are ... orbiting the Earth, ... ..., ships and planes and
above all the .. ... With ’[he help of the ..
the Meteorological Office .. .. the results, compares what is
happening to what has happened in the past and prepares ... ..
There are many customers for these. .. ..and radio, ... and

the British Telecom recorded weather service all give the details.
People with special needs can pay for . . .

data; computer; forecasts; satellites; Bracknell weather balloons;
, analyses television; weather lecordmo stauons newspapers;
specialist forecasts.

Ynpaxuenune 13. (Ilapnas pabora). 3aganne 1. [Ipounrafite
UPOTHO3 NOTOAH H Tepenalite ero cojep:KaHHWe Ha PYCCKOM s3HIKE.
KoutponbHoe BpeMsi — 3 MHHYTHL

Weather: General Outlook

Forecast for 6 am to midnight today. General situation. A ridge
of high pressure over England will be displaced southeastwards
as an Atlantic frontal system moves across north-west Britain.
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Many areas will have a dry and reasonably sunny day after
a frosty start, perhaps with some patchy ireezing fog in some
rural areas at first. However, it will be milder but rather cloudy
in Northern Ireland and Western Scotland and this cloud will soon
. thicken to give some rain. This cloud and rain will then extend
slowly to the remainder of Scotland and to some northern parts
of England by midnight, whilst western Wales and south-west
England will become cloudier but should remain dry.

Outlook for Sunday and Monday. Becoming generally dry after
a little rain in places on Sunday. Rather cold with early frost and
fog in many areas.

3anganue 2. OUHIIHTE NO-aHTAHACKY MOTOALY CErofHsAIIHEro JHsH,
a 3aTeM COCTaBbTE CBOH INPOTHO3 TOTrOAB Ha 3aBTpa. 3anHINHTE ero.
K cuenyoumeMy 3aHsITHIO TOATOTOBbTE COOOIIEHHE O TOM, IOATBEp-
ZUJCS J¥ Ball Tporuo3. Eciu OH 0OKa3aJjcst HeBepHBIM, pacCKaxkaTre
O pasyHYusIX MeXAY CBOHM IPOTHO3OM H peajbHOHR IOroJoi.

Tlpu cocTaBjeHnd NPOrHO30B BAM MOLYT NOHAZOOUTBCA CICAVIO-
Hige ¢JI0Ba:

[Ipu ommcanuu nOTONH:

sicHasl, XOpoiuasi Ioroza bright, fair weather;
HeycTofiuyBas moroga . changeable weather;
nacMypHas IOrojga dull weather;
HeGoabwmofi, caabuii moxan  light raing
CHJIBHBIH HLOXIb heavy. rain.
Ilpu omucapuu temuepatypn Bosnyxa 0°C (32°F):
MOpoO3Has freezing
XOJIOHAS cold
npoxnaxsas cool
yMepeHnas mild
Temas warm
JKapras ‘hot
Ilpu onucanmu cUJB Berpa:
6e3BeTpue calm
c1a0BIH light
yMepeHHBIH moderate
cBexufl fresh
CHJIbHBIH " strong
yparasHbii gale-force
HEYCTOHYHBHIH variable

(mo HampaBJ/eHHo)
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Tlpn ommcanuu wHanpasjaeHus serpa:
"N
(North)
NW NE
(North-West) - (North-East)

N | S
W\Zst) NS (EaEst)
( ZAN

Sw 4 AN ES

(South-West) (South-East)
S
(South)
Ilpu onMCaHHM HEKOTOPHIX MOTOAHBIX SBJEHHH:
AbIMKa, caabuii TyMan mist;
I'YyCTOH TyMaH fog;
MOpOCh, H3MOPOCH crizzle;
JHBEHb shower;
rposa thunderstorm.
Ilpu omncanuy JOKa/JbHBIX TOTOMHBIX SBJICHHIL:
1e6oMbUINe YYaCTKH, HampHMep, patches;
061aK0B, TyMaHa v
KOPOTKHH IEpHoa KaKoro-au6o spell;
SIBJICHHST TIOTOMLI
O KakKOM-JH60 SBJIEHHH MOTOJbI scattered (eg. scattered
B JAaHHOM MecTe (Cp. «MecTamu showers).

JHBHEBHE MOMKIHY)

YunpaxHeHnue 4. Cpeln NpHBeNeHHBIX NPeRJiOXKeHUH BhHIGepH-
Te Te, KOTOpble COAepKaT MHGHHUTHBHBIE KOHCTPYKLUHH H TepeBelH-
Te MX NHCbMEHHO.

I. The effect of water vapour in controlling and regulating
temperatures can be shown vary convincingly.

2. The air itself is found to be quite cool in the shade.

3. The air having little water vapour absorbs only a slight
amount of heat while the sun is shining.

4. Tt is not to be expected that any accurate forecast of coming
weather conditions can be expected without a rather complete
knowledge of the air mass properties.

5. To compare two common systems of scales in measuring
temperature we note that the boiling point of water is arbitrarily
put at 212° on the Farenheit scale and at 100° on the centigrade
scale. '

6. The air is found to be a complex affair.

7. Liquid and solid forms of water are also known to occur in
the air.

8. The air always contains very great number of solid particles
of various nature, but they are not considered to be essential
ingredients of the air.
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9. The time of maximum velocity is commonly in the early
afternoon hours when thermal convection appears to have reached
its maximum.

10. The minimum velocity has been observed to be reached in
the early morning hours.

Ynpaxuenue 15. Bubepute npaBH/bHHA NepeBO] BhIJEJeH-
HBIX QOPM H CJIOBOCOUETAHHU.

1. In that condition the air is said to be supersaturated.

a. TOBOPAT, YTO BO3IYX IepeHaCHIleH,

b. BO3LyX mepeHachlIlaercs,

¢. BBIIO CKA3aHO, UTO BO3AYX NeEPeHACHILIEH,

2. To get the temperature of the air a thermometer is set up in
a shelter.

a. U3MeHeHHe TeMIIepaTypHl,

b. wro6sl H3MepHTb TeMIlepaTypy,

C. H3MepATb TeMIepaTypy,

3. Radiation appears to be the only important form of heat
transfer.

a. OKaspBaercs, b. MOsABAsSeETCs, C. CUUTANOCH

4. The degree of turbulence has been found to depend on the
speed of the wind.

a. JIOMKHO OBITH OO6HAPYIKEHO,

b. obuapyxxuBaercd, 4TO,

c. B6ul10 0BHApYIKEHO, 4YTO,

5. Silver iodide was shown to be effective in modifying natural
supercold clouds.

a. IoKasailo,

b. OnlI0 TmOKa3zaHoO, YTO,

C. caenyer mokKasdatb, 4UTo,

Yupaxueuue 16. Bunumnre u3 Tekcra 4A w ynpaxsenus 13
BCe MOPENJIOXKEHUS, COJepKAalIne MOJLAJbHBIE TJaroibl # HX 3IKBHBa-
JICHTBI, MEPEeBeNUTe HX Ha DYCCKUH A3BIK.

Ynpaxueuue 17. V3 npuBeieHHBIX HHXe NIPelJI0XMEHHE BhIOe-
pHTE Te, B KOTOPLIX HOAYEPKHYTHE (DOPMEI C/leAyeT IHepeBOIUTbL C IT0-
MOIIbIO CJIOB «HEOOGXOJNHMO®, «LOJIKHOY.

1. Snow has to be melted before it can be measured.

2. A rain-gauge has to be kept away from buildings and {rees.

3. In order to combine all the information about the wind on
one chart meteorologists often draw wind-roses.

4, The detailed weather forecasts are said to be correct nine
times out of ten.

5. You will have to keep a weather diary up for a long time if
it is to be really worth-while,

6. It is to be noted that the strongest horizontal temperature
gradients are in middle latitudes.

7. In considering the wind, three characteristics are to be ob-
served: the direction, the velocity, and the pressure that it exerts
on a surface.
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8. The degree of turbulence has been found to depend on the
speed of the wind, the roughness of the surface, the vertical
temperature lapse rate, and certain lesser factors.

9. There is reason to believe that...

10. It is helpful to make a list of the predominating types of
modifying influences the air mass undergoes;

LESSON 12

Yonpaxuenne 1. ([lapras paGora). Huxe mnpuromsartcs nep-
BBEle NPEAJOMEHHS HAdaJbHOrO M 3aBepliarmluero absaua Ttexkcra 4B.
DTHX ABYX TIPeAJIOXEHHH ROJIKHO OBITH JOCTATOYHO AJS TOrO, YTOOHI
BBl CMOLJIH OHDEJEeJHTh, O 4eM HJAET Peub B JaHHOM TeKCTe.

Where air masses of diiferent characteristics are in juxtapo-
sition, broad mixing zones occur which are called fronts,

Cold fronts over Britain tend to include both ana- and kata-
types.

Ynpaxuenue 2. ([lapuas paGora). Hafiaure B Texkcre 4B
OTBeTBHI Ha CJeAylollKHe BONPOCH (KOHTDOJbHOE BpeMfA-—5 MHHYT).

a. Kak#e dakrtope o6yc/a0BAHBAIOT NpeoGiajaiolliylo B onpeje-
JIEHHBII MOMEHT IOTOAY?

b. B ueM COCTOMT OCHOBHOE Das3jIH4YHEe MEK/]Y aKTHBHHIM H Heak-
THBHHIM THIOM XOJOAHOrO ¢poHTa?

Text 4B

Where air masses of different characterisitcs are in juxta-
position, broad mixing zones occur which are called fronts. These
are commonly represented on weather maps as single lines, but
the associated weather may cover an area several hundred kilo-
metres wide, Frontal zones also have considerable vertical extent,
reaching right up to the tropopause. The colder (denser) of the two
air masses forms a wedge underlying the warmer air mass.

The weather associated with moving fronts is very wvariable.
Two factors largely determine the weather experienced: whether
the front is warm or cold, and the degree of activity. Where a front
passes in which cold air is replaced by warmer air, it is a warm
lront; a cold front passes when the cold air comes second.
The activity on both types of front is mainly dependent on the ver-
tical motion of air in the warm air mass. I the air here is
unstable and rising rapidly, the resultant active front is called an
ana-front by meteorologists. Kata-fronts are those characterized
by the general sinking of warm air which supresses weather
activity. '

The ana-type of warm front is the most common in Britain.
The rising motion in the warm air mass often proceeds at diife-
rent rates at different levels, and this, together with varying
relative humidity, produces a multilayered effect rather than one
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solid mass of cloud. As the front approaches, normally at an
average speed of about 50 km/hr, the typical cloud sequence will
be: cumulus and stratocumulus in the cold air ‘mass well ahead
of the front, dying out as it approaches; isolated cirrus in the warm
air above the front, gradually increasing and merging into cirro-
stratus; then a thickening and lowering of those clouds to alto-
stratus, obscuring the sun and. giving precipitation. Near the
surface front nimbostratus predominates, giving persistent rather
than heavy rain. Frontal fog may form in the cold air mass near
the frontal zone as this moisture condenses. The precipitation
behind the frontal zone usually comes from stratocumulus clouds
but gradually dies out, being replaced by unsettled weather.
The changes of temperature as the front passes may be of the order
of 4 to 5°C over a period of one or two hours. Pressure levels,
which. would have been falling steadily as the iront approached,
- recover siowly. ,

On kata-warm fronts, the downward motion of the air in the
warm air mass restricts the development of medium and high-level
clouds. Changes in temperature, pressure and winds occur in si-
milar fashion to those for an ana-front, although-they are usually
much smaller in amplitude,

Cold fronts over Britain tend to include both ana- and kata-
types. In the active type the distribution of clouds and precipitation
is very similar to an ana-warm front, but in reverse. The most
important difference in that the irontal slope is two to three times
greater, so the cloud belt passes more quickly. There is typically
a rather abrupt change in the weather, from the heavy rain
of nimbus clouds at the front itself to bright showery weather in
the cold air mass. The inactive variety is dominated by thick stratus
clouds. The f[ront passes through aimost unnoticed with only
gradual changes in temperature, pressure, wind, and precipitation.

Yunpaxunenue 3. (Ilapnaa padora). Ilpounrafite Texer 4B eme
pas u noibepure 2-—3 BapuaHTa 3arjaBHsa K HeMy. Bmmumure 10—
15 cnoB, xoTopele HauboJsee MOJNHO OTPAXKAIOT €ro coAepXkaHHe.

Yaopaxuenue 4. [IposeppTe, HACKONLKO XOPOLIO BH IOMHHTE

CJIOBA, KOTOPble BCTPETHJHMCh BaM B IIpeJAbIAyllHXx Tekcrax. Hasosu-
T€ 3IKBHBAJEHTHl CJAEAYIOIIUX AHIVIMHCKHX CYyLIECTBHTE/]bHLIX B pyc-
CKOM 43BIKE: '

pressure; humidity; stratocumulus clouds;
wind; fog; cirrus clouds;
precipitation; moisture; cirrostratus clouds;
motion; cumulus clouds; altostratus clouds;
air mass; stratus clouds; nimbostratus clouds.

YnpaxHeHHe b. Paccrasbre IDUBOAUMLIE HHKe CJI0OBa B alda-
BATHOM IOPSJKE B HX H3HAUAJLHON popMe n HaHAHTe 3HaUeHHA STHX
CJI0B U0 CJIOBApIO: ST
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juxtaposition; represented; extent; reaching; denser; wedge:
experienced; passes; sinking; supresses; most commorn; proceeds;
multilayered; approaches; merging; obscuring; unsettled; steadily;
showery. -

Ynpaxuenue 6. B npaBoll KoJoHKe HaHAHTE SKBUBaJEHTH
CHAeZYIOIUX CJOBOCOYETAHUN H NpeJIOXKeHHH:

. Pe3Koe H3MeHeHHe IIOTOABI in similar fashion
. BeTep MeHseT HalpaBJeHHE two factors determine the
. IPOHCXOAUT U3MEHEHHE JaB- ‘weather

JIeHH S cold air is replaced by
. CXOXHM o6pasoM warmer air

the wind veers

. a cold front passes

. in reverse (order)

. abrupt change in the wea-
ther

. sinking of warm air

. changes in pressure occur
. frontal fog may form

. MoxXeT cOPMHPOBATLCS
(hpoHTaJbHLIH TyMaH

. iBa (axTopa ONpenessioT
IOroay

. TIPOXOAUT XOJOJHBIH (POHT

. XOJIOZHBIH BO3AYX 3aMella-
eTcsl 6oJiee TENALIM

. ONYCKaHHe TelJIOro BO3JLyxa

. B o0paTHOM IOpAjKe

[egie} oo~ (=] (S0 o DND =
—

—_

Ynpaxuenune 7. Bunumwure uz texcra 4B Bce raarodinl, Ko-
Topele 0603HAUAOT TOT HJIH HHON cnocol nepeMelneHHs B IPOCTPaH-
CTBE.

YnpaxHeHHe 8. 3anoJHHTe NPONYCKH B NPEAJOKEHHAX COOT-
BeTCTBYIOIIUM TJarosoM. B ciayyae HeoGXOAHMMOCTH HafifuTe 3Haue-
HUS He3HaKOMBIX CJIOB IO CJIOBApIO.

1. Changes in temperature, pressure and wind (1. approach,
2. achieve, 3. occur) in similar fashion.

2. Frontal fog (1. can, 2. may, 3. must) form in the cold air
mass near the frontal zone.

3. The precipitation behind the frontal zone usually (l. comes
from, 2. depend, 3. reach) stratocumulus clouds but gradually
dies out.

4. Frontal zones (l. have, 2. represent, 3. replace) considerable
vertical extent, reaching right up to the tropopause.

5. The wind usually (I. sinks, 2. veers, 3. determines) on the
passage of the front. :

Ynpaxuenune 9. (Ilapuas pabora). 3anosHuTe NPOIMYCKH MOA-
XOAAMIMMHE IIO CMBICJY CBASYIOIIMMH 3JIE€MEHTaMH.

A cold front . ... the south-west marks the line along the
ground . ... which the cold air is overtaking, underruning and
nushing up the lighter air and causing a narrow band of cloudiness
and snowers. . . .. the south, between the two fronts, is a large
sector . ... warm air. . ... the development continues, the cold
front approaches the warm front; finally. the northern portions
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. . . . the fronts unite and lift the warm air off the ground, forming
what is called an occluded front.
as; of; of; at; on; on.

Yupaxuenue 10. [TepeBennre npemsoxKeHns Ha PYCCKHN A3HIK,
obpamiasi BHMMaHHe Ha BBIJEJECHHBIE CJIOBA,

1. It is evident that changeableness of the weather is an impor-
tant climatic factor in relation to health,

2. We must know that the average condition of the atmosphere
is—how hot in summer, how cold in winter, whether the air is
moist or dry, and innumerable other questions of this kind.

3. Whether light or heavy rains are more valuable depends on
conditions.

4. Two factors determine the weather experienced: whether the
front is warm or cold, and the degree of activity.

5. In the meeting and interaction of these warm and cold air
masses we gel the formation of cyclones and anticyclones, and
frequent and sudden weather changes.

Ynpaxueunue 11. (Ilapuass pabora). BeiGepure oxut us absa-
ues rtexcra 4B, npuaymatite 3—5 Bompoco k Hemy. Ilompocure o71-
BEeTHTb Ha HHX JAPYryl0o mapy cTymeHToB. OOMeHsafiTeCchb BONPOCAMH.

Yupaxuenne 12, CocraBbre KpaTKuii nJaH Ilepeckasa TeK-
cTa 4B; HcronbayHTe ero OCHOBHBIE TIOJIOXKEHHSA /A TOro, YTolhl
HaMHUCATh Pe3ioMe TeKCTa.

Yaonpaxuenne 13. [lpouynrafite 1 yCTHO TepeBeIHTE TEKCT.

Recording the features of weather needs accurate observation
of each feature. This is done at weather recording stations. These
stations contain a number of instruments such as:

— thermometer which measures temperature;

— hygrometer —a wet and dry bulb thermometer to measure
humidity;

— rain gauge which measures precipitation;

— sunshine recorder to record hours of sunshine;

— barometer for measuring air pressure;

— anemometer to measure wind speed;

— wind vane to show the wind direction. '

Other weather components are observed and recorded directly:
types of clouds, amount of clouds, visibility and special weather
events such as thunder, lightning, dew, fog, frost and mist.

Ynpaxuenne 14, ([lapuas pabora). 3amonHATe NpPONYCKH
MOAXOASIILIEMH 110 CMBICJAY CJOBOCOYETAHHSIMH:

an alcohol thermometer; a gas thermometer; a maximum and
minimum thermometer; a medical thermometer,

L..... is a highly accurate thermometer which works on the
principle that a small rise in temperature causes a comparatively
large expansion in a volume of gas. '
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2. ..... is a thermometer used to record the lnghest and
lowest temperatures over a period of time.

3. is a narrow range thermometer containing a constric- -
tion so that body temperature can be read afterwards.
4. .. ... is a thermometer used principally for measuring

temperatures below the freezing point of mercury.

Ynpaxnenue 15 IlucbMmenHo mnepesenure - nocnemmn ab3ai
tekcra 4B. KoutpoabHoe BpeMs — 10 MHHYT. -

YnpaxHenune 16, (Ilapuan paﬁofra) [pouuraiite u ycrHo ne-
peBeJUTe HA PYCCKHE $3BIK CAEXYIOWHI NPOTHO3 TOTOABI:

Today’s Forecast: (November 11). Rain, much of it heavy in
Wales and the south-west will spread quickly east to reach most
of the country by the afternoon. The east will start mostly cloudy
with a few showers and one or two bright intervals, but the rain
will reach here by early afternoon too. It will become very windy

everywhere with gales or severe galés on the south and west
coasts.

Outlook: The rain clearing all except the North-east on
Thursday, followed by heavy showers, some with hail and thunder.
A very stormy day on Friday. Gales are expected inland in central
and southern Britain then with storm force winds on the south
and west coasts.

Paccxkakure 10-aurJHickn o noroje 3a npomumme CYTKH; CO-
CT aBbTE OpHeHTHpOBO‘{HHH NpOrHo3 Ha CJIBIIYIOHU/IH JAEHb.

Ynpaxneunne 17. VI3 npuBoguMbx HHXKe NPEIOKeHUH Bbie-
pHTe Te, B KOTOPBIX IV1arojbl-cKasyeMuie BhIpasKeHbnl (QOpMOH cocia-
ratejabLHOr0 HakJOHEHHs . Hepesenme 3TH NpeJUIOKEHHA Ha py(.‘.CKHﬁ
ABLIK:

1. Without a heat source, equilibrium would soon be reached and
evaporation would cease.

2. In tropical regions there is little seasonal variation in the
amount of heat received from the sun.

3. Attention has already been called to-the fact that clouds and
water vapour intercept both the incoming radiation by day and
the earth radiation by night.

4. If the air be cooled to 50° saturation is reached, since 0.360
inch is the saturation vapour pressure at 50 °F.

5. It is desirable that the thermometer shelter be placed ten
feet above a roof or the ground.

YnpaxHeHnne 18. Breibepure npasu/bHBIl BapHaHT NepeBoaa
GLiJeJIeHHbIX (POPM M CJIOBOCOYeTaHHUH.

1. If a small raindrop is carried by an upward air current into
a cumulus cloud it will freeze.

a. saMepasia 6w, b. 3amepsaer, c. 3amepaHer

5 3ax. 695 65



2. If the ozone layer were thicker and- absorb all of the ultra-
violet, we should also suffer.
a. moctpajzanu Gul, b. mocTpajaeM, c. MOXKeM nocrpaiarh

3. If the dew-point temperature is below 32°F and the night
cool, moisture may be condensed out in the form of hoar frost.
a. HuXe, b. Obla 6Bl HEXKE, ¢. Morya Gbl OHITh HHXKE

4. If the air is quiet, the cooling of the lower air produces an
inversion of temperature.
cosjasaJjio O, b. cosgaer, ¢. Moryio G CO34aThb

The shelter itself should be properly exposed
Bu11 OBl yCTAHOBJEH,
. BoJIKeH OBblTh YCTAHOBJIEH,.
Oyzer yCTaHOBJEH, - :
But for the turbulent diffusion, the air near the ground would
become saturated.
a. IoMUMO TypOyJeHTHOH Iuddyauy,
b. HO He TypOyJeHTHas Au(PysUs,
C. ecan Onl He TypbyneHTHas Audysud.

Coomp o

LESSON 13

Ynpaxuenue 1. (Ilapras pabora). [laHHbe c/I0Ba BH BCTpe-
THTE B cJeAdyiolleM HHxKe TekcTe. IIpexie yeM NpPOYHTATh €rO, O3HA-
KOMbTECh C 3THMH c/JoBaMH. O6CynuTe BMeCTe C APYTUMH CTYAEHTAMH
npeAnonaraeMoe cojepxaHue Tekcra. [lompob6yiiTe osargaBHThb ero.
Msioxure CBOM NPEANOJIOKEHHS O COAEPXKAHHH TEKCTa IHCbMEHHO.

Frontal depression; wave distortion; warm sector; occlusion;
secondary depressions; orographic depressions; hurricanes.

Tenepp mpoumrafiTe TeKCT H IPOBEpbTE INPABHJBHOCTE CBOHX
npeanosoxenni. KoHTPoOJbHOEe BpeMs — 7 MHHYT.

Text 4C

The majority of fronts occur in association with areas of low
pressure known as frontal depressions. These have a typical life
cycle of 4 to 7 days. The initiation of these depressions depends
on the upper air situation and related to convergence and diver-
gence. The first sign of a developing depression at surface level
comes with the formation of a wave distortion on the polar front.
The apex of the wave becomes the centre of the low pressure area,
and warm air becomes trapped in the warm sector between the cold
air in front and behind. At this stage, with the depression moving
eastwards in the westerlies, an observer on the- ground would
experience the warm front/cold front sequence-of weather described
earlier. In the majority of frontal depressions which. reach the warm
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sector stage the cold front travels faster than the warm, overtaking
and wedging beneath it, first of all near the centre of the low
and then progressively further outwards. This is the process of
occlusion, in which the warm sector is raised aloft and the two cold
air masses meet beneath it. A new front is nearly always formed
here, since the two cold air masses, originally the same, have been
nodified in different ways. If the second cold air mass is warmer
than the first then we have a warm occlusion; a cold occlusion
occurs if the second mass is colder. Occlusions reaching the
British Isles tend to be of the warm type in winter, and cold
in summer.

Frontal depressions rarely occur in isolation, but in scries
known as depression families. This complex waving of the polar
front can give spells of unsettled weather lasting a week or more.
The sequence is eventually terminated when the polar front, having
been pushed further and further south with each successive
depression, is replaced by an extensive wedge of high pressure.
Secondary depressions commonly occur within the circulation of
the main depression. They may form at the point of occlusion,
or as the result of renewed waving on the trailing cold Iront, in
which case they may develop into new main depressions.

It needs to be stressed that not all depressions are frontal.
Shallow thermal lows may develop at a wide variety of scales
because of local overheating of the Earth’s surface; lee or
orographic depressions may form on the downwind side of moun-
tains because of divergence of the airstream; tropical depressions,
varjously known as hurricanes, cyclones or thyphoons, are a feature
of subtropical areas, originating where sea surface temperatures
are greater than 27°C. All depressions share in common the cha-
racteristic ol rising air,. which in most cases inevitably leac
to cloud and precipitation.

Is

YaonpaxHerue 2. He Gonee uem 3a 3 MHHYTH HafIHTe B TeK-
cre 4C oTBeTH Ha CJeAviouiHe BONPOCHL:

a. Kakne npuunHb 06VcaOBJIHBAOT 00pa3oBaHHe VPATAHOD?

b. Urto MOXHO cKasaTb O XapakTepe OKKJIO3HH, AOCTHTAIOIIHUX
bpuTaHCKHX OCTPOBOB?

c. Kaxosbl npuunHel 06pa3oBaiHs BTOPHYHBIX ANpeccHii?

Ynpaxuenue 3. ([lapras paGora). B npounrannom rtexcre 4C,
BEPOSTHO, BaM BCTPETHIHCH He3HAKOMbIC C¢A0Ba. BuimminnTe nx,
CPaBHHTE C TEMH, KOTOPBIE BBIHCAJ Ball COCel, W oOCyIHTE X Tpel-
nojaraeMoe suaverue. [IpoBepsTe NPABHALHOCTL CBOHX NPEATONOKE-
Huil o caosaplo. [locrapaiitech Temepb oupexenuts Te cioBa, 6es
KOTOPBIX BBl BCE PaBHO CMOTJIH OBl NOHSTh COJAEPIKAHHE TEKCTA,

Yupaxuenne 4. ([lapnas pabora). BriGepure H3 AaHHbIX
NpeiJioXeHuil Te, KOTOpble HauboJsee NMOJHO OTPAXKAOT COJAEPKaHHE
Tekcra 4C,
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- 1. The majority of fronts occur ‘in association with areas of low -

pressure known as frontal depressions.

2. In the majority of frontal depressions which reach the warm
sector stage the cold front travels faster than the warm.

3. Secondary. depressions may form at the point of occlusion.

4.-Frontal depressions rarely occur in isolation, but in series
known as depression families.

5. Ii the second cold air mass is warmer than the first then we
have a warm occlusion,

6. Hurricanes originate where sea surface temperatures are
greater than 27°C.

7. In the process of occlusion the warm sector is raised aloft
and two cold air masses meet beneath it.

Yupaxuenue 5. (Ilapras paGora). Onupasice Ha wuHbopMa-
UM, cosepxkauyioct B Tekcre 4C, cocTaBbTe KJaCCHPHKaLHIO Je-
npeccus. .

YnpaxueHHne 6. Ykaxure, KakHe IpesjoxeHus tekcra 4C co-
Aep3KaT HOBYIO A/l BAC HHQOPMAMHIO.

Yupaxuenue 7. He zaraageiBas B Tekcr. 4C, samoanute npo-
IyCKH B CJeAYIIHX NpeiJoXxeHHsX.

I. If the second cold air mass is warmer than the first then we
have . . .

2. Frontal depressions have a typical life cycle of .

3. The first sign of a developing depression at surface level .
comes with the formation of .

4. Occlusions reaching the British Isles tend to be of the . . . .
in winter; and . . . . in summer.

5. Frontal depressmns rarely occur in insolation, but.in series
known as . . .

6. Tropical depressxons variously known as . .'.,.,‘,cycl.ones or
typhoons, are a feature of subtropical areas, originating where
sea surface temperatures are greater than 27°C.

Yupaxuenue 8. (HapHaﬁ paGora). HixKe npHBOAATCH YTBEPK-
JEHHS, He COOTBETCTBYWOINHe AelicTBHTeabHOCTH. [Ipounraiire TeKCT4C
clle pas u OOBACHHTE, NOYeMy OHH HEBEPHEHL

1. Frontal depressions always occur in insolation.

2. All depressions are frontal.

3. Secondary depressions seldom occur within the circulation of
the main depression.

4. Tropical depressions are a feature of polar areas.

5. In the majority of frontal depressions which reach the warm
sector stage the cold front travels slower than the warm.

Ynpaxuenue 9. (Ilapmas paGora). CocraBeTe 5—6 mnpepJo-

JKeHHE 110 TeMe TeKcTa 4C, woTophIe cozepKa Obl ciefyomHe CIo-
BOCOUETAHHSA:

are known as, to depend on, in the majority of, is nearly always
tend to be, rarely occur, oommonly occur, are a feature of.
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Yunpaxuenue 10. Cocrasbre- xpa'ﬂmu JiaH nepecxaaa TeK-
cra. 4C.

YnpaxHenue 1l. 3amoaHure IPONYCKH NOAXOAAIUMMH IO
€MBICAY CJIOBaMH: '

A Maximum and Minimum Thermometer

This records the highest (maximum) and lowest (minimum)

.. . in any one day. It contains . ... and alcohol. The mercury
and alcohol . ... as the temperature changes and push .. ..
metal springs, called indexes, along the . . The indexes stay
at the highest . they reach even after the hqulds .. ... moved
back. The highest and lowest temperatures can . ... seen when
the recording is . . . .; this should be done at the . . . . time each
day. Readings are taken ... . the bottom edge of the indexes.

. the temperature has been recorded a . ... is used to reset
the indexes.

when; points; have; move; temperature; at; be; tubes; two;
mercury; magnet; same; taken.

YupaxHenne 12. [lucoMenHo nepesegnte npeisiaraeMuii HuXe
texer. Kourposbuoe spems — 20 MHHYT.

Cyclone and Weather Changes

As a cyclone moves across a given area, the fellowing succession
of weather changes occurs: first, there are high, thin clouds
considerably ahead of the warm front then increasing cloudiness
© and steady rain as the warm front approaches With the passage
of the front, there is a change in wind direction, an increase
in temperature and usually a cessation of the rain, but scattered
clouds may be present in the warm sector, and sometimes scattered
showers occur. The arrival of the cold front is marked by a rapid
development of dark, heavy clouds, the occurrence of showers and
thunderstorms, and a sudden shift in the wind direction from
southerly to northerly attended by a sudden drop in temperature
and a ‘rise in pressure. The cold front is usually’ followed after
a few hours by clear and cool or cold weather.

Yaonpaxuenue 13. (Ilapuas pabora). Tlpounrafite n vcTHO me-
peBeAuTe NAHHBIH NPOTHO3 MOrOAH. DBHINHIIHTE M 3alOMHHTE BCe
HE3HAKOMBIE CJIOBA, KOTOPbie¢ B HEM BCTDETATCH.

Weather forecast for 6 am to midnight today

General situation: A cold front will move SE across Britain.
The southern half of England will have another mainly dry day
with some warm sunshine in the East, although it will become more
generally cloudy during the evening, perhaps with a little rain

69



by midnight. Wales and northern England will be cloudy, with
outbreaks of rain arriving during the day—this being followed
in the evening by cooler air with broken cloud and occasional
showers. Remaining areas should become brighter and fresher:

London Readings Lighting-up Times

From 6pm Monday to 6am Belfast — 8.29pm to 6.15am
yesterday: Min. temp. 11°C Glasgow — 8.23pm to 6.0am
(52°F). From: 6am t{o6 pm London —8.01pm to 5.5bam
vesterday: Max. temp. 21°C Manchester — 8.12pm to 6.02am
(70 °F). Total period: sunshine, :

8. 8hrs, rain, nil.

C Yunpaxuenue 14. (ITapuas pabGora). CocraBbTe CBO#l IIPOTHO3
norogsl Ha Gaukatimue 12 wacoB. CpaBHHTE CBOH NPOTHO3 C IPOTHO-
3aMH, COCTaBJEHHBIMH APYrHMH crTyneHTaMH. Ha ciaeaywomeMm 3aHd-
THH BHISICHUTE, Yell NPOrHO3 OBl TOUHEeE.

Ynpaxuernne 15 Buibepure npasu/ibHblil BapHaHT [1ePeBOAA
DBI1EJEHHBIX CJIOB:

As a well formed low con-
tinues its development and
progress across the country,
a significant change occurs,

owing to the fact that the cold a. KoTophiil; b. dTO
iront at the rear of the warm
sector travels faster than the a. Gerctpo; b. 6mIcTpee

warm front. ahead of it.

Considering the warm sector a. paccmMartpuBas; b. paccMoTpes

as a gigantic wave progressing

from west to east, it might be a. 370; b He mepeBoxHTCH
said to act like a surf wave
whose base travels faster than
its top, instead of the usual
case of a surf wave whose top
travels faster than its base.
This results in the cold front:
overtaking the warm front and
the cold air from both sides
uniting. When the two fronts

. FABJISIETCS PE3YJbTATOM;
. TIPHBOLUT K

o

are thus combined into one, a. COeIUHHUJHUCH; b. COeTUHSIOTCH
it is called an occluded front. ,
As the occluded front approa- a. Tak kak; b. Korza

ches the change in barometric
pressure and the clouds are
about the same as those pre-
ceding the warm front.

. uaMeneuusn; h. objsaka

a2




LESSON 14

Vopaxuernue 1. (Ilapras pabora). Haitmure B Tekcre 4D or-
BeTH Ha CJeAyIOmHe Bompochl. KOHTpoJbHOE BpeMsi — 5 MUHYT.

I. K xaxoMy THNDY NpHHALJIEKHT OOJbIIHHCTBO aHTHIHKJIOHOB,
NPOXOJAMHEX Haf BeanxkoOpaTaHHeH?

2. Uro gasasercs HpH'-IHHOﬁ BBICOKOI'O IXaBJI€EHHUSA B aHTI/IHI/I.K._HOHe?

3. B ueM cocTOSWIH OCOOEHHOCTH MOTORLI B Be/MuKOODHTAHHH 3H-
Mol 1962—63 rr.?

Text 4D. Anticyclones

In contrast to depressions, anticyclones usually cover a wider
area, they tend to be more persistent, and they are slower moving.
In the Northern Hemisphere they have a clockwise circulation of
winds. The high pressure in an anticyclone is the result of cold
dense air somewhere in the vertical column and, on the basis
of where this cold air occurs, can be classified into warm and cold
types. In cold anticyclones, the cold air is confined to the lower
parts of the atmosphere, and is chilled by contact with the Earth’s
cold surface in winter. The great seasonal anticyclones which
develop over Siberia and Canada are of this type. Warm anti-
cyclones are characterized by relatively warm air, in the lower
parts of the troposphere, and the excess of pressure arises from
the coldness of air in the upper troposphere and lower stratosphere.
The permanent subtropical anticyclones are of this type. Some
of the summer - anticyclones which affect Britain originate as ridges
of warm air which encroach northwards when a low zonal index
situation prevails.

The subsidence of air in all anticyclones imposes generally calm
weather conditions, with stable air. However, although most anti-
cyclones passing over Britain are of the warm type, the weather
varies considerably with the air mass and time of year. Summer
anticyclonic spells are usually fine, but in winter, when moist polar
maritime air is present, continuous stratus cloud may persist,
trapped . beneath an inversion formed in the subsiding air above.
Other, drier winter anticyclones give clear skies and low tempera-
tures, leading to frosts. Some of these anticyclones may be little
more than ridges of high pressure between .passing depressions,
but others may be much longer lasting, developing when the upper
air flow breaks down into a cellular pattern. A blocking situation
may be created in which the surface anticyclone blocks the passage
of surface depressions, steering them well to the north or south.
Such a situation developed over Britain in the long hot summer
of 1976. Similarly, in the notable winter of 1962-63 a blocking
anticyclone centred to the north of the British Iles persisted for
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several weeks, bringing easterly winds and extremely low tempe-
ratures.

Ynpaxuenue 2. Bcnomunre 3HaueHHS CAEAYIOWMUX CJIOB, BCTPe-
THBLIEXCSE BaM B Tekcre 4C.

Depression; pressure; anticyclone; air; area; surface low; cloud
to lead; to develop.

Yupaxuenue 3. {Ipounraiite caeayrwouiue OB H HaiITe MX
COOTBETCTBHSI B DYCCKOM S3BHIKE.

Contrast; result; vertical column; basis; classify; type; contact;
season ;characterize; troposphere; stratosphere; permanent; subtro-
pical; zonal index situation; conditions; inversion; blocking situa-
tion; to centre.

YnpaxsenHe 4. BHIHIINTE NPHBOZMMBIE HHMKe CJIOBa B HX
u3HayajbpHOH (opMe H ompeaesHTe, eCaH 3TO HeoGXOAHMMO, HX 3Ha-
YeHue O CJAOBApIO.

Wider; occurs; classified; confined; relatively; arises; prevails;
passing; anticyclonic; spells; subsiding; leading; breaks; created;
steering; developed.

YunpaxuenHne 5. Bunumure u3 tekcra 4D Bce caoBa, koTopble
TaK WJAH HHaue CBS3AHB C NOHATHEM <aHTHIHKJOHY.

YnpaxHenue 6. B npaBofi konoHKe HaliiuTe PYCCKHE 3IKBHBA-
JEeHTH CAEeLYIOIHX CJIOBOCOYETAHHH!

A blocking situation it 1. siyegcras cucrema

2. cold anticyclone 4 2. MOCTONHHE aBTUUHKIOH
4 warm anticyclone 53. orpaHHYHBaTHCA - YeM-THEO
A. permanent anticyclone 54. ce3oHHBIE AHTHUUKJIOHEL

5. to be confined to 7 5. u30OHITOK ' HaBJEHHS

#. seasonal anticyclones 4 6. BepxHas Tponocdepa

. excess of pressure % 7. ocenanue BO3Lyxa

A, upper troposphere 28. XOHOJHBIY AaHTHHUKJIOH

#. subsidence of air i09. rpe6eHp BHICOKOTIO AaBJEHUA
J0. ridge of high pressure {10. o6ctanoBKa GJOKHPOBAHKS
M. cellular pattern 211, renanli aHTHIHKJIOH

Ynpaxuenue 7. Kakoe u3 npuneieHHBIX B CKOOKax CJIOB HAZAO
HCTOAB30BaTh, YTOOLI AHHbIE NPENIOKEHHS COOTBETCTBOBANH Pealih-
HBIM (pakTaM.

1. In -contrast to depressions (l. cyclones, 2. anticyclones,
3. lows) usually cover a wider area.

2. The great (1. seasonal, 2. permanent, 3. subtropical) anti-
cyclones which develop over Siberia and Canada belong to cold
anticyclones.

3. The (1. high, 2. low) pressure in an anticyclone is the result
of cold dense air in the vertical column...

4, Some of summer anticyclones which affect Britain (1. bring,
2. lead, 3. originate) as ridges of warm air...
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5. However (1. in contrast to, 2. although, 3. since) most anti-
cyclones passing over Britain are of the warm type, the weather
varies considerably with the air mass and time of year.

6. Summer anticyclonic spells are usually fine, but in winter
(1. where, 2. when, 3. there) moist polar maritime air is present,
continuous stratus cloud may persist.

7. A blocking situation (1. brought, 2. imposed, 3. developed)
over Britain in the long hot summer of 1976.

¥Ynpaxuenne 8 Paamecture NpHBOAHMBIE HHKE CJIOBA IO
CHEAVIOUIMM TeMaTHYECKHM rpynnaM: 1. cBsi3yiolnue 3J7eMEHTH Iipej-
JIOMKEHHS; 2. TepMUHB, 3. ofilleHayuHas JNeKCHKa.

In constrast to; depressions; to cover; persistent; hemisphere;
circulation; to occur; cold anticyclones; to confiné; troposphere;
excess; subtropical anticyclones; to affect; to impose; polar maritime
air; generally; however; between; low temperatures; cellular pattern;
although.

Ynpaxuenune 9. ([lapgas pabora c rtexcrom 4D). 3ananue 1.
UlpoaymatitTe nox3arofiOBKH AJiS TEPBOTO H BTOPOro ab3aleB TeKCTa.

3ananue 2. Ecau Obl mepel BaMu CTOfJa 3ajaya BHIGpaTh OZHO
IpeAIOKeHHe B KauyeCTBe KJIOUEBOTO K TEKCTY, KaKoe NpelJoXKeHHe
BH Ob BuIGpanu?

3apanne 3. Hafigute KAOUeBhie NPENJIOKEHUS B Kamnom ab3ame
TeKCTa.

3ananue 4. Buibepure ua tekcrta 10—I15 xa0YeBHIX CJI0B.

3apanne 5. Hafizure B TexcTe mo KpaiiHefi Mepe OIWH .IpuMep,
KOTOPBIH WJJIIOCTPHPYeT Kakylo-nubo ujpewn. Kaxue cropa Hemoab-
aYIOTCA JJIST ONHCAHHS TAKOTO POJa HJJIOCTpauuii?

3ananue 6. Ilpomexure gIaccuDUKANUIO CHEAVIOHIUX TIOJIOMK SHHU -
B COOTBETCTBHH CO CTEHNEHLI0O MX O0OOGILIeHUH: caMble obniyue — HauMe-
iiee obHIHeE,

1. The high pressure in an anticyclone is the result of cold dense
air somewhere in the vertical column.

2. In cold anticyclones, the cold air is confined to the lower
parts of the atmosphere, and is chilled by contact with the Earth’s
cold surface in winter.

3. In contrast to depressions, anticyclones usually cover a wider
area, they tend to be more persistent, and they are slower moving.

I. Although most anticyclones passing over Britain are of the
warm type, the weather varies considerably with the air mass and
time of year.

2. The subsidence of air in all anticyclones 1111poses generally
calm weather conditions, with stable air.

3. In the notable winter of 1962-63 a blocking anticyclone
centred to the north of the British Isles persisted for several weeks,
bringing extremely low temperatures.
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Ynpaxuenue 10, HpHBelII/ITe HJIW COCTaBbTe IPERJIOKEeHHs,
B KOTOPBIX ONHCHBAJOCH OBI:

a. OTiHYMe LHUKJIOHOB OT aHTHUIHKJIOHOB;
b. XapakTepHCTHKH TENJHX aHTHIUKJIOHOB;
c. BiMsiHMe aHTHIMKJIOHOB Ha H3MeHEHHE NOTOJbI.

Yunpaxuenue ll. ITucbMeHHO nepeBeuTe NEPBYIO MOJOBHHY BTO-
poro a6sama tekcra 4D (mo cmos Some of these anticyclones...).
KontpossHoe Bpems — 20 MUHYT.

Yupaxuenue 12. (Ilapras pabora). YCTHO nepeBejuTe NPHBO-
JUMBEIH HIDKE NPOrHO3 HOTOAKM Ha PYCCKHH SISHIK.

Weather forecast for 6 am to midnight today

General situation: A westerly airstream covers much of Britain.
Scotland, Northern Ireland and Northern England will have a fresh
and rather breezy day with spells of bright sunshine but also one
or two showers. In the far North some of these may be heavy,
possibly with thunder.

Wales, Central and Eastern England will start rather cloudy
but the sun should soon break through to give quite a pleasant
afternoon, with just the odd light shower here and there.’

YnpaxHernue 13. BriGepuTe NMOAXOAAIME TO CMBICTY CBﬂsyIO
ILLHH 3J/IeMEHT.

(a. Though; 'b. Where; c. If) most anticyclones passing over
Brltam are of the warm type, the weather varies considerably with
the air mass and time of year.

2. A blocking situation may be created in (a. how; b. which;
c. that) the surface anticyclone blocks the passage of surface
depression.

3. Some of the summer anticyclones (a. where; b. when;
c. which) affect Britain originate as ridges of warm air (a. how;
b. though; c. which) encroach northwards (a. where; b. when;
c¢. which) a low zonal index situation prevails.

4. The high pressure in an anticyclone is the result of cold
dense air somewhere in the vertical column and on the basis of
(a. how; b. where; c. provided that) this cold air occurs, can be
classified into warm and cold types.

5. The great seasonal anticyclones (a. which, b. what, c. where)
develop over Siberia and Canada belong to cold ones.

Vupaxuenune 14. Ilepesesure ciaenyollde NPeLJIONKEHHS Ha
PYCCKHH $I3BIK:

1. This experiment can not be carried out to-day.

2. They must be shown those new instruments.

3. The temperature must be kept constant during theexperiment.
4. They had to change the procedure of the experiment.
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5. They will have to verify the data obtained.
6. They are to study this phenomenon carefully.
7. 1t should be noted that the results are quite unexpected

Tecrnt k 6aoky 4

T4

1. Yxaxure 6YKBOH COOTBGTCTBYIO].U.PIQ aHI‘JIHHCKKe 3KBHUBAJIEHTBI
CACAVIOIHX CJI0BOCOYETaHHUI:

. 06aacTh (pOPMHPOBAHHS
. pasBuTHe 06/1aKOB

. TlacMypHasi TOToAa
pacnpeaeyierne  00/1aKOB
. IpOXOKAeHHe (pPoHTa

. CepH HUKJIOHOB

. MOJBETPEeHHAs AenpeccHs
. IADKYAALHSA 1O YacOBOH
CTpeJIKe

. TIOT'OJHHE YCJIOBHS

. TepMHYecKasi AelpeccHs

. frontal passage
. weather conditions
source region
. clockwise circulation
thermal low
clouds development
. depression family
. lee depression
dull weather
. distribution of clouds

S OO UL WO
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II. B npapoii xoJoHKe Haliaute ¥ o6o3HaubTe GYKBOH cJoBa, 06-
partHble 1O 3HAYEHHIO COOTBETCTBYIOLIMM CJ0BaM, PAacCHOJIOXEHHHM B
JIEBOH KOJIOHKE:

I. a low a. moist

2. wide b. upward
3. fast c. a high

4, cold d. unstable
5. always e. hot

6. stable {. horizontal
7. dry g. slow

8. vertical h. narrow

9. downward i. never

10. fall g. rise

I11. SanosHuTe TPONYCKH B NpeAJOXKeHHAX, BHOpaB cOOTBET-
CTBYIOIIHA BapHaHT TipeiJaraeMhiX CJIOBOCOYETaHHH:

a. Regions in which air masses pick up their distincive features
are known as . . .

b. The majority of fronts occur in association with areas of low
pressure known as . . . ..

¢. Frontal depresszons rarely occur in insolation, but in series
known as . . .

d .... may ‘form on the downwind side of mountains because
of divergence of the airstream.

75



e. In . . the - cold air is confined to the lower parts of the
atmosphere and. is chilled by contact with the Earth’s cold surface
in winter.

1. Lee depresswns 2. Cold anticyclones. 3. Depression families.
4. Air mass source regions. 5. Frontal depressions.

k)

I. O6osnaubTe COOTBETCTBYIOUIHMH GYKBAMH NDPELJIONKEHHS, B KO-
TOPHIX TOLUEPKHYTHE (GOPMEI H COUETAHHS ABJIAIOTCH:

a — MOIAJIBHBIM TVIArOJIOM;

b — VEQHHETHBHON KOHCTPYKIHEH;

¢ — hopmol cocsaraTtearHOr0 HaKJAOHEHHS.

1. A weather satellite protographs can be often seen on TV.

2. Layers of clouds, which may cover the whole sky, are called
stratus.

3. When the surface air temperature is higher than the dew
point any existing fog and low clouds are likely to dissipate.

4. 1I the thunderstorms are scattered most people would refer to
them as air mass thunderstorms. )

5. In exlreme cases cold fronis have been observed to move
with speeds of 60 or more miles per hour.

6. We don’'t regard the diurnal variations alono coasts to be
solely a function of vertical convection.
. 7. It is desirable that the thermometer be placed 10 ‘feet above
the ground.

I1. Buibepure DpaBHibHHA BapHaHT UepeBOAd NONYEPKHYTHX
dopM M coueTaHHh:

1. It would be desirable to use the information obtained as soon
as possible.

a. OblIO - OBl KeJdaTenbHo, bh. KeJaTenbHo, C. ObNIO KEJATENbHO

2. Unfortunately we are not able to use as short a period as the
past few thousand years to determine the climate of a region.

a. He JOJIKHH, b. He MMEIV BO3MOMKHOCTH, C. He MOMKEeM

3. The cooling of the air by such a large 1ce sheet would reduce
the mean temperature of the globe.

a. yMeHbWIAET, b. JOMKHO YMeHbUIATb, C. YMEHbUIHIO Ol

4. The reason for the relatively cold winters is to be found in
the fact that...

a. CJIelyeT HCKaTh, b. HAXOAWTCS, C. Oyner HaHIeHO

5. 1t should not be forgoiten that...

a. He Hajo OwblIo OBl 3a0miBaTh, b. He OBIIO 3a0HITO, C. HE CJje-
nyer 3aBHBaTb

6. The properties of these elements are known to vary widely.

a. OBLJIO H3BECTHO, b. H3BECTHO, C. HE NEPeBOXHTCSH

7. These areas are anticyclones and the circulation arcund them
is said to be anticyclonic. '

a. TOBOPWJIM, b. rOBOPHJIOCH, C. H3BECTHA KaK
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8. These temperature changes appear to be in: general accordance
with accompanying changes in pressure distribution. -
a. MOSIBJASIIOTCH, D. OKa3LIBAETCH UTO..,, C. SBJISIOTCH

T

I. PaccrapbTe npeafioKeHHs B -HX JIOTHYECKOH .HOCJEN0BaTeIbHO-
ctd. (B cBoell paGoTe yKaxHTe TOJNBKO NOC/AEJOBATENBHOCTDb HOMeE-
pPOB TpeAJOXeHHH.) :

1. Highs and lows often follow each other in regular succession,
but the highs are more likely to become. stationary or to' spread
slowly. o

2. Between the depressions formed by the meeting of air masses,
there are areas of higher pressure consisting of a single polar- air
mass, and the weather is therefore generally clear and cold.

3. Hence, their average velocity is less than that of the lows,
and their average size is greater. o ,

4. From ' the centre of such areas the air moves spirally

outward, clockwise, in the Northern Hemisphere and counter-
clockwise south of the equator. '

5. These areas are anticyclones, or highs, and the circulation
around them is said to he anticyclonic.

II. Huxxe npuBozmTCcs TEKCT W 2 BONPOCA HO €ro COAEPIKAHHIO..
Bribepure npaBuibHBle BapHAHTbl OTBETOB Ha IOCTaBJIEHHBIE BO-
HPOCHL. : ‘

a. Kakas noroja oxugaercd B BeaukoGpuraHuu . 14 ceHtalpd?

1. nmpeuMyuiecTBeHHO 6e3 OCAAKOB;

2. JoxjaJauBas;

3.  IITOpPMOBRIE BETPHL.

b. B kakoM HanpapJeHMH, 1O JaHHBIM IIPOTHO3a, IEPEMEIaeTcs
rayGoKull aTIaHTHYeCKNH UUKIOH? -

1. Ha Wro-BOCTOK;

2. Ha ceBepO-BOCTOK;

3. Ha ceBepo-3anaj.

Weather forecast for 6 am to- midnight today

General situation: A ridge of high pressure will cross southern
areas today but a deep Atlantic low moving NE towards the
Faeroes will maintain the changeable pattern: of weather.

England and Wales will have a mostly dry day with some
sunshine, aiter a few early morning patches of mist and fog, but
there may be a light shower or two in Eastern England around
early afternoon. Western areas will become cloudier towards
evening and rain will reach parts of Wales ‘and North-west -of
England aiter dusk. Scotland and Northern Ireland will have sunny
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intervals with some showers, especially in Northern Scotland, and
as these die out, cloudy weather will bring rain to Northern
Ireland and Western Scotland in the evening. It will be a litile
warmer.

III. 3anmojiHuTe NPOTNYCKH HOAXOASIHMH II0 CMBICAY CJAOBaMH.
(B croeit paBore ykaxuTe TOABKO NOCJAEHOBATENLHOCTH UHGDD, 0003-
HayaloUHX COOTBETCTBYIOLIME CJIOBA.) .

We know that the weather is changing almost constantly with
the passage of cyclones (low pressure systems) and anticyclones
(high pressure systems). These migrating systems move from west

. east with the prevailing westerly winds. . .. . are accom-
panied by wind shifts and . .. . some exceptions, large and rapid
changes . ... temperature and broad moving areas of ... ..
Migrating cyclones and anticyclones are the .. .. important
means through which heat is . . . . between high and low latitudes.
Cyclones . . . . uisually a few hundred miles in . . . .. Anticyclones
are generally larger and the . . . . axes are up to 2,000 miles.

1 2 3 4 5 6 T 8 9

are; in; they; with; diameter; to; largest; exchanged; most;

0 :
precipitation.

IV. TlucemensHo wnepeBepute caenywoomuii Ttekcer. (Komrpoabhoe
BpeMda — 15 MHHYT.) -

Air masses can be classified according to the temperature and
humidity characteristics of their source region. Many of those
affecting the British Isles have been modified during their passage.
The mixing of air masses on the polar front creates warm and cold
surface fronts which give rise to typical weather sequences. Most
frontal systems are associated with depressions- which are initiated
by divergent flow in the upper air. Occlusions develop on many
frontal systems. Anticyclones are characterized by cold dense air
somewhere in their vertical structure, and this leads to subsidence
and generally calm weather.

Barok 5. CLIMATES

LESSON 15

Sananue 1. (Ilapuaa pabora). llpounrafiTe BBeleHHE K TeK-
ctaMm . 6JioKa H ToOAyMaliTe O TOM, KakKHe BONDOCH, CBfizaHHHE C
KAuMaToM, GYEYT pPaccMOTPeHH B 3THX TEKCTax. ‘ -

In describing the climate, or average state of the weather of any
area, we need to consider not only the statistical record of the
various climatic elements, such as temperature, precipitation and
winds, but also the dynamic backgrounds to the figures. Explanation
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is as important as description in climatology. For large-scale
climates, the general circulation provides the essential background
for the characteristics of each climatic zone. For local climates,
small-scale weather systems are set up by detailed geographical
features in certain places at times when the general circulation
is slack. , - ,
Yupaxueunue 1. ([lapHas pabGora). 3amanue 1. Ilpoumraiite
3ariaBhe K Tekcry. OGCyAHTe ¢ APYTrHMH CTYyAeHTaMH: a) O 4eM IOH-
JET pedb B TeKcTe? 6) YTO BB 3HaeTe IO CYIIeCTBY AAHHOTO Bompoca?

3ananue 2, Buimamure 10—15 CJIOB, KOTOpHE, ¢ Bamleli TOUKH
3PEHHs, HOJKHBE BCTPETHTBCA B TEKCTE C TaKHM 3arJiaBHeM.

3ananue 3. IlpountaiiTe TekcT M IlocTapailiTeck HauboJiee HOJHO
BOCIIPOH3BECTH €ro  COAEpPIKaHHe Ha PYCCKOM fA3bIKe. KOHTpo.nhHoe
BpeMsi — 5 MHHYT.

Text 5A. Classification of Climates

Despite the seemingly endless variety of climates, patterns
of weather repeat themselves in various parts of the world where
the essential governing factors are similar. In attempting to cate-
gorize these similarities, most climatic classifications make use
of temperature and precipitation data. However, there are two
problems: first, the availability of data is very uneven throughout
the world, and second, what values or boundaries are meaningful?
In order to overcome these difficulties, many classifications have
zones which are based on the effects of climate, such as natural
vegetation boundaries. Investigations have been carried out to de-
termine what temperature and rainfall amounts control the bounda-
ries at certain places and these figures have then been extrapolated
for apparently similar boundaries in the rest of the world. Examples
of this type of classification include those by W. Képpen and
A. A. Miller. However, the difficulty with all effect-type classifica-
tions is that the so-called effects are rarely the result of climate
alone. For instance vegetation is also a function of soils, past
climates, and man.

Another approach is to base classification on the causes of
climate. The main difficulty here is to ensure that the causes are
fully understood. Inevitably, these genetic classifications use less-
precise boundaries than «effect» classifications, but this is perhaps -
a much more realistic approach to the real world. Recently, as
more has become known of the workings of the atmosphere, new
attempts have been made to use genetic classifications. Some have
been based on air mass types, but probably the most fruitful
approach is simply to use the major features of the -general
circulation as a basis for division. This is the approach followed
in this chapter, based on the categories suggested by H. Flohn.
It builds directly on the information ab‘out the dynamics of the
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general circulation and its causes that has been outlined in pre-
vious chapters.

3aganue 4. Tlposepshre, BCTpeTHJIHCb JH BaM B Tekcte HA re cso-
Ba, OTHOCHTENBHO KOTOPHIX BHl JAeJaju NPeANOJOXKeHHe B 3aKaHHH 2.

Ynpaxsenue 2. B npaBoii KOJNOHKE Haljure PyCCKUe SKBUBE-
JIEHTBH aHTVIMHCKHX CJOBOCOYETaHU:

endless variety %1. Hcnonb3oBaTh 4TO-NHGO

A

Z. patterns of weather ©2. TpPaHUUB PACTHTENLHOCTH
,é to make use of ¥ 3. npesnpUHATL NONBITKY

A/. availability of data {4. 6ecroHeuHoe pasHOOGpasue
£ to overcome diificulties ¥ 5. HanHuue AAHHBIX

/{. vegetation boundaries 6. IPOBOAHTL HCCTIEAOBAHHE
- 7. to carry out an investiga- % 7. MeHee TOUHHIE

tion - {8 8. MIOLOTBOPHEIE MOAXOML

- & to make an attempt 2.9. Mozean mOrogbt

4. less precise 510. npeogoneBaTh TPYLHOCTH

38. fruitful approach

YnpaxueHue 3. (Ilapnas paGora). 3anodHnTe OPONYCKH B
NpefJIOKEHHAX MOAXOAANIMMHE IO CMEICJAY CJIOBaMH.

1. As more has . . (affected; appeared; become) known of
the workings of the atmosphere new attempts have been made
to use genetic classifications.

2. The most fruitful approach is to . . .. (cause; attempt; use)
the major features of the general circulation as a basis for di-
vision.

3. Another approach is to ... . (follow; base; understand)
classification on the causes of climate.

4. Examples of this type of classification ... . (include;
govern; determine) those by W. Koppen and A. Miller.

5. Investigations have been .. .. (overcome; carried out;

called) to determine what temperature and rainfall amounts control
the boundaries at certain places.

6. There . . . . (is; are; have) two problems: first the availabi-
lity of data is very uneven and second, what values or boundaries
are meaningful?

YnpaxHeHue 4. Bofepure HeoOXOAHMBIE IO CMBICAY CBA3YIO-
IIHEe SJEMeHTHL.

1. Many classifications have zones which are based on the
effects of climate (despite of; thanks to; such ‘as) natural vegeta-
tion boundaries.

2. These genetic classifications use less precise boundaries than
«effect» classifications (but; however; instead of) this is perhaps
a much more realistic approach to the real world. ,

3. (perhaps; despite; such as) the seemingly endless variety
of climates, patterns of weather repeat themselves in various parts
of the world.
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4. Some classifications have been based on air mass types but
(if; probably;, nevertheless) the most fruitful approach is simply
to use the major features of the general circulation as a basis for
division.

5. The difficulty with all effect-type classifications is that the
so-called effects are rarely the result of climate alone. (But; Thus;
For instance) vegetation is also a function of soils, past climates,
and man.

Ynpaxuenue 5. ([lapraa paGora). B mepsom afsane Tex-
cra SA onpeje/nnTe NPeAOXKEHHs, OTPaXkKaliie: a. OCHOBHYIO HJEIO;
b. riaBHBlIE JdeTaNH; C. BTOPOCTENEHHERIE AeTaH.

YnpaxHuenue 6. ([lapuas pabora). TIpnaymatire 3—5 Bonpo-
coB Ko BTOpoMy abaany Ttexcra. IlompocuTe OTBETHTD Ha HHX ApY-
rvio napy cryseHtoB. O6Mmensfitech BOHIpOCaMH.

Ynpaxuenue 7. (Ilapnas pabora). Ompeneaure, Kakue H3
IpHBELEHHBIX HHXKe NOJIOWeHHR HauOoJjee NOJHO OTPAXKAWT COAED-
KaHnue Tekcra HA.

1. Vegetation is also a function of soils, past climates, and man.

2. Patterns of weather repeat themselves in various parts of the
world, where the essential governing factors are similar.

3. Most climatic classifications make use of temperature and
precipitation data.

4. Investigations have been carried out to determine what tem-
perature and rainfall amounts control the boundaries at certain
places.

5. Some genetic classifications have been based on air mass
types.

Ynpaxuenne 8. B panHo#i TafiHIe NocTaBbTeé MJIOC B COOT-
BETCTBYIOIIEH KOJNOHKE, NPEABAPUTENbHO ONpelesHB, MPaBHALHLIM
HJH HeNpaBH/ABHBIM ABJAETCA TO WIH HHOE yTBepIKIeHHe.

Right | Wrong

1. Recenily, as leéss have become known of the workings
of the atmosphere, new attempts have been made to use
genetic classifications.

2. The approach based on the categories suggested by
H. Flohn builds directly on the information about the dy-
namics of the general circulation and its causes.

3. Patterns of weather repeat themselves in various parts
of the world where the essential governing factors are

_ similar.

4. Most climatic classifications make use of humidity and
pressure data.

5. Very few classifications of climate have zones which are
based on- the effects of climate, such as natural vegetation
boundaries.

6. Past climate is also a function of vegetation and soils.
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YnpaxHenune 9. HHCbMeHHO nepeBe,LmTe 2 14 a63au TeK-
cra 5A. Kourposbaoe BpeMsi — 20 MHHYT. :

Yunpaxnenune 10. (Hapﬂaﬂ paﬁoTa) COCTaBbTe KpaTKu# IJ1aH
nepeckasa Tekcra SA.

b pa}KHeHI/Ie 11.. Hanumure pesioMe, TeKCTa 5A, cocmﬂmee
He OoJiee uem u3 100—120 cuaos.

YunpaxHerue 12, (HapHaﬂ pabora). B npuBoauMOM HuXe
TEKCTe B KAXKAOH cTpouKe ‘HalAATe Ty NOSHUIHIO, KOTOPYIO JOMIKHO
3aHHEMAaTb CJ0BO H3 npaBon KOJIOHKH.

A discussion of the phenomena of climatethe province is

of the science climatology. Climatology treats of of

the component elements of weather climate such and

as temperature and rainfall, of actual distri- their
bution the Earth and of the factors which ‘ over
determine control their distribution. Since climate ~and
has many far-reaching, practical, and : so
direct applications the activities of man; ' fo
chmatology emphasizes relations and is ) 'human
largely descriptive character. Meteorology is 0 in
closely related physics, climatology is intimately to
connected geography. These statements apply with
more particularly to that phase of subject known -~ the

as descriptive climatology. Thére another aspect, -~ - is- _
called physical climatology is concerned which
with the physical processes’ produce climate. -+ 7 that

YunpaxHenue 13. Brobepure, HpaBPIJIbHI:IH nepeBo,u BBIIEJIEH~
. HHIX CJIOB. »
1. We are often interested in knowmg what the wqather is’ gomg
to be like.
a. y3Hamad, b. 3HATb, C. 3HAIOUIUH
2. A fundamental axiom in forecasting is that weather condl
tions in the middle latitudes move generally eastward.
a. mpu NMPOTHOSMPOBAHAK, b. cocrasus MPOTHOS, C. NMPOTHOSHPYIO-
mu
3. Errors in anticipating weather condltlons may not necessarily
be ascribed to poor interpretation.
a. MpeAcKasbiBasi, b. B NpeACKasaHuy, ¢. NPeiCKasBIBast
4. The heating of the lower strata of air during the forenoon
accentuates the upward movement causing daily rains during
the afternoon. o
a. Harpesmmfica, b. nocie HarpeBaHu#, C. HarpesaHue
_ a. BBI3BIBAS, . BHI3BIBAIOMUH, C. BHI3BAB .
5. It is only upon reaching the surIace of the Earth than the
sun’s rays are-converted into heat. -
a. gocruras, b. JOCTHIKeHHS, C. JOCTHIAIOIHA
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6. Convective thunderstorms may receive their necessary lift
by heating from below or by convergence of the wind flow.
a. HarpeBaroilu#i, b. HarpeBasi, c. 3a cueT HarpeBaHHUSH

Ynpaxuenne 14. [lepeBeanure ciepyoomiue NpeA OXeHHS Ha
PYCCKHI{ fA3BIK.

I. 1. The strongest horizontal t{emperature gradients are in
middle latitudes, corresponding to the region of greatest slope
of the tropopause.

2. The most obvious way of determining the cloud base or cei-
ling is from an airplane flying at cloud levels.

3. An instrument for measuring both cloud direction and speed
is the mirror nephoscope.

4. It is interesting to know the highest and lowest tempera-
tures reached during any specified period.

5. For measuring and recording temperature accurately with
great sensitivity or in a very small space, electrlcal methods have
proved to be most reliable.

6. In convection, the moving masses carry with them heat
acquired by conduction in their previous positions.

II. 1. Investigations have been carried out to determine what
temperature and rainfall amounts control the boundaries at certain
places.

2. These figures have been extrapolated for similar boundaries
in the rest of the world.

" 3. Recently, as more has becomie known of the worhmc\ of the
atmosphere, new attempts have been made to use genetlc clagsi-
fications.

4. Some classifications have been based on:air mass types.

5. Some attempts have been made to study evaporation on the
molecular scale,

LESSON 16

Ynpaxunenue |. (Ilapuasa pabora). 3aganue 1. Ipouwmraiire
3araaBMe Tekcra 5B. OGcyaute ¢ APYTHMH CTYAEHTAMHM, O YeM B HEM
OyAeT MATH peyb. BCHOMHHTE, 4TO Bbl 3HaeTe NO CYLIECTBY AAaHHOIO
Borpoca. '

3aganne 2. Hiuke OpHBOIHTCS OMHCAHME - ABYX KJAUMATHYECKUN
30H 3emun. Ilo ciepyiomum dparmMentam Tekcra nocrapaiiTech omnpe-
JeJNHTh, 0 KakKuX 30HaX Oyler UATH B HeM peub. 3aTeM CBEPbTe' CBOH
IPEANOJOKEHHS] ¢ TEKCTOM.

The climate of large areas of the globe between 20° and 30°
of latitude is controlled all year round by dry trade-wind air
originating from the subtropical high-pressure cells. The subsiding
anticyclonic circulation makes rainfall very rare in these areas.

Most of this zone has surprisingly little snowfall, summer
temperatures rarely rise above Ireezing: so much latent heat is
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required in melting that temperatures are inhibited - from rising
any higher. In winter, the average monthly temperatures fall
to —30°C...

3ananne 3. IlpounrafiTe NMpUBOAMMHEIE HMXKe TEKCT W Haljpute B
HEM OTBET Ha cJeJyIOIHH BONPOC: Kakue (aKTOpH ONPeNelsIOT Xa-
pakTepHHe OCOOGHHOCTH ONHCHIBAEMHIX TUNOB Kiumara? KoHTpoib-
Hoe BpeMs— 3 MHHYTHIL. )

Text 5B. World Climatic Zones

As example here are some descriptions of the major climatic
zones of the world. v .

Subtropical dry zome. The climate of large areas of the globe
between 20° and 30° of latitude is controlled all year round by dry
trade-wind air originating from the subtropical high-pressure cells.
Such regions include all the hot deserts of the world. The subsiding
anticyclonic circulation makes rainfall very rare in these areas but
there are perhaps only a few places where no rain falls at all;
intermittent disturbances in the trade winds or in encroaching
westerly air masses in winter bring occasional precipitation to most
localities. With so few clouds temperatures reach considerable
extremes, with daily maxima up to 50°C not uncommon. On the
western sea margins of many of the major deserts upwelling cold
currents cool the adjacent air, giving clammy and often foggy
conditions, However, rainfall amounts still remain very low as the
moist air is usually only shallow and replaced above by the more -
characteristic subsiding air of the subtropical belt.

High polar zone. The three largest areas of ice in the world,
Antarctica, Greenland, and the Arctic Ocean, difler from the sub-
polar zone by lying entirely within easterly zonal circulation all
year, having fewer depressions and lower average tfemperatures.
Most of this zone has surprisingly little snowfall, the maximum
amounts falling around the periphery of the two land ice sheets,
Antarctica and Greenland. Summer temperatures rarely rise above
freezing: so much latent heat is required in melting that tempe-
ratures are inhibited from rising any higher. In winter, the average
monthly temperatures fall to —30°C in the Arctic Ocean near
the North Pole, to —45°C in central Greenland, and to —70°C
in Antarctica. These conditions occur under the influence of intense
cold anticyclones which develop in the polar regions during
the long winter night.

Ynpaxuenne 2. ([lapuas pabora). YKaxure aHIIHACKHE 3K-
BUBAJICHTHl IIPUBEAEHHBIX PYCCKHX CJIOB.

CyxoH 1. arid penKo L. rarely
2. moist 2. although
43, dry 3. uncommonly
4. normal 4. certainly -
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OOBIYHELH 1. significant - HMeTh V1. take place
2. common MeCTO 2. develop
¥3. usual 3. occur
4. seasonal 4. cause
BKJIIOYATh 1. switch JOCTHTaTh 1. attain
(B ceba) V2. include 2. create
3. contain ¥3. reach
4. comprise 4. stretch
cpeaHue 1. primary koqnyectBo V1. amount
~2. average 2. sum
3. mean 3. total
4. rapid 4. major

Ympaxuenue 3. PasMecTuTe IpHBeJeHHBe HHXE CJ0Ba B COOT-
BeTCTBYIOIIHE TeMAaTHYECKHE I'PYIIH: MeTeOPOJOTHUeCKHe TEePMHHEL,
CBA3YION[HE 3/IEMEHTH, oblleHayyHas JeKCHKa:

to control; trade-winds; high-pressure cells; circulation; but;
precipitation; extremes; maximum; foggy conditions; however;
rainfall; within; average; zonal c1rcu1at10r1 amount; above 1a+ent
heat; perhaps.

Vopaxuenue 4. (Ilapuas paGora). Bribepure pycckue 3KBU-
BaJIEHTHl COOTBETCTBYIOUIMX AHIVIAHCKHX CJIOB. B npaBHJIBLHOCTH BhHI-
f6opa BaM MOXeT NOMoOuYb KOHTekcT. (B Texcte anBolmMme HHXe
CJI0OBa BHIAEJEHBHL.)

originate—  {Bosuukath replace — OTKJIOHATLCA
IPOLOIKATLCS N3aMeHsTh
OpHTHHAJIbHBIR [oMeaTh
desert — BO3BHIIIEHHOCTD entirely —noJiHocThIO
TeNJIblH HE3aBHCHMO OT...
JIyCTEIHS B Npenesax
subside — MOAHHMATbCA freezing — oreerenue
N ONYyCKAThCA Hclapenue
BHIpaBHHBATh {3aMep3anue
disturbance — ¥ Bo3smylneHHe inhibit — YnpensrcTBOBaTH
CTOJIKHOBEHHE crocoGCTBOBATh
pacnpesnesenue B3auMOJefcTBOBATh
encroach— ¥ BTOpraTscd
OTXONUTh
nepeMeuaThes

Vnpaxuenue 5. (Ilapuas paGora). 3amosiHute NPONYCKH He-
OGXOAHMEIMH CBfIBYIOMIUMH 3JIEMEHTaMH.

Middle latitudes come the influence of the circulation
of the westerlies wind belt . . most of the year. . tropical
polar air masses are brought this wind system, whose
mterchange along the polar front plays a major role ...
the weather . ... the whole zone. Truly temperate conditions,
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it the sense of being mild and equable are found only
coastal locations on western margins of continents.
of, on, in, both, and, under, into, for.

Ynpaxnenune 6. Bubepure us rtekcra 5B 8—10 Kal0ueBBIX
CJI0B.

Ynpaxuenue 7. ([lapuas pabora). 3amanne |. 3axkoHunTe
CJAeAVIOIHe MNPEANONKEHHSA, HCHOb3Yst HHPOPMANHIO, COXEPKALLYIOCH
B Tekcre S5B:

1. The three largest areas of ice in the world are . . . ..

2. In winter the average monthly temperatures fall to
in the Arctic Ocean near the North Pole.

3. The subsiding antlcyclomc circulation in the subtropical dry
7one makes rainfall .

4. On the western sea maroms of many of the major deserts
upwelling cold currents . . . ..

3agaune 2. FcXoAs U3 COAEPKAHHS NPOYHTAHHOTO TEKCTA SB, 3a-
NOJHATE HPONYCKH B NPEMJOKEHUSX NOAXOASIIMMH [0 CMBICAY CJO-
BaMH H CJOBOCOYETAHUIMH.

I. Antarctica, Greenland and the Arctic Ocean lie entirely
mthm (Westerly/eas‘cerly) zonal circulation all year.

2. The climate of large areas of the globe between 20° and 30°
of latitude is controlled by (trade-wind/monscon) air, originating
from the subtropical high-pressure cells.

3. Most of the high polar zone has (little/much) snowfall.

4. The regions of the globe between 20° and 30° of latitude
include all the (high mountains/hot deserts) of the world.

Yupaxuenne 8. (ITapmas pabora). 3anosHuTe NPHBOAUMYIO
HuKe TabauLy HAaHHBIMH, KOTOPbe BBl MOJKeTe NOJYYHTb, CPaBHHUB
0cOBEeHHOCTH ONHCAHHBIX B TEKCTe HB KNMMATHUECKHX 30H.

Subtropical dry zone High polar zowme

1. Precipitation

o

Temperature extremes

3. Geographical position

4. Ai.r»mass circulation ) l

5. Cloudiness

YnpaxuHenune 9. CocrabTe Kak MOMKHO GoJblliee KOJIHYECTBO
NpeJoXeHul, KOTOphble cOjepsKaay Obl CIeLyIOLIHe CIOBA H CJOBO-
COYeTAHUA:

86



is controlled by...; reach considerable exiremes...; rainfall

amounts...; anticyclonic' (cyclonic) circulations; little snowfall;
average monthly temperatures...; rise above freezing...;
melting ;-under the influence of intense anticyclones (cyclones).

ynp axHenue 10. Mcnoabsys Kak MOXKHO GOJbllee - KOJIHUECTBO
BLIYYEHHBIX HOBBIX CJIOB, HamuIIHTE cooémeHne Ha OHY M3 CJELYIO-
HIHX TeM: : , :
— KauMaT BennkoGpHTaHUY;
— waumart [IpubanrTuky;
. — kaAuMatr OHHIASHIUH.

YaonpaxHenue 11, HHCbMeHHo nepeBenuTe TeKCT Kompo.nbﬂoe :
BpeMs — 20 MHHYT. .

May 1987

Cool dry with ocasional warmer spells

After a- cold front cleared south-east England late on the Ist,
low pressure moved away eastwards and was replaced by an
anticyclone moving slowly into western areas from the Atlantic.
The anticyclone gradually declined and slipped away over the
continent early on the 9th, allowing a weak cold front to move
southwards -across all areas'during the next 36 hours. A dovelopmg
anticycloné in" mid-Atlantic became slow moving and a series
of depressions running round its northern and eastern flapks
influenced the British Isles over the next two weeks. On the 12th
a deepening depression iover the North Sea affected East Anglia
and on the 14th and 17th further depressions moved south-
eastwards across eastern parts of the Umted Kingdom.

Yunpaxuenue 12. 3anumuure CAeAVIOUHE BLIDAXKEHHS C IO
MOLIBIO MaTEMATHYECKHX CHMBOJOB:
1. The product of 45 and the number n.
The ratio of the number n to 10.
The difference between the number n and 26.
Half x increased by the product of 25 and y.
Five times a decreased by one third of 5.
The average of 5, f and 90. ’
80 diminished by one fifth the product of 7 and x.
Twice the sum of p and 5 diminished by 30.
9. Two thirds the sum of n and three eighth of p.
10. The product of 2 and b. decreased by twice the difference
between ¢ and 4.

Ynpaxueune 13. YcTHO nepeBeguTe CIEAYIONLIM OprIBOK TeK-
cra, obpamas BHHMaHHe Ha BBUEJEHHBIE CJA0Ba.

© NG
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The Marine Climate of Western Eu‘r.ope

The middle latitude west coast marine type of climate has its
greatest extent in Western Europe. In winter the Ireland Low is
strongly developed and extends from Greenland to north of Norway.
South of this deep low pressure centre, between it and the weak
subtropical hlgh—pressure belt of the Atlantic, there is a strong
cyclonic circulation, giving Western Europe in winter prevailingly
south-west winds, warm and moist from the middle Atlantic Ocean.
These are subject, however, to rather frequent interruptions by
traveling depressions moving eastward across the Atlantic. These
lows are attended by north-east winds in their north-eastern sectors
and by south-east winds in their south-eastern portions.

LESSON 17

YnpaxHenue |. (Tlapras paGora). Jlauublfi TEKCT HazbiBaeTCHd
«Local Climate». TIpexpue weM npouurtars ero, nocrapafiTech BCIOM-
HHTb, KaKHe GaKTOPhl MOTYT OKa3hBaTb BJUAHUE HA OCCOGHHOCTH
MECTHOTO KJHMAaTa.

A TeNnepb HaliluTe B TEKCTE OTBETHI HA CJICAYIOlIHe BONPOCH:

a. Kaxoe BJMsSHHEe OKa3bIBAalOT Ha MECTHBIH KJAHMAT BOLOEMbI?

6. B ueM pasnnunme MexAy aHabaTHUYeCKHMH H KartabaTHYeCKHMH
BeTpaMu?

B. Ha xaxux ckJjoHax rop BuHiafiaeT GoJbliee KOJHIECTBO 0Cal-
KOB?

KoutponsHoe BpeMsi — 7 MHHYT.

Text 5C. Local Climate

Relief efifects give rise to probably the most significant local
variations of the major patterns of climate. Precipitation, tempe-
rature, pressure and air flow are all affected, so much so that
large mountain regions can be regarded as having a unique
climatic type, a mosaic of local climates.

Not only do temperatures drop with height, but aspect can have
an important bearing on temperatures in any area of accentuated
relief. In the Alps, large mountain valleys running east-west are -
well noted for having a south-facing ‘side receiving large amounts
of insolation and a north-facing side which may be in constant
shadow all winter. In the United States in areas of low rainfall
a different pattern results: thick forests grow on shaded north-
facing slopes, but scrub and cactus on heated south-facing slopes.

Orographic precipitation effects are also universal, provided
that the air has sufficient moisture. The uplift of air caused by
relief tends to reinforce whatever other rain-giving mechanism may
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be in operation, and even stable air may be induced to part with
some moisture. A rainfall map will confirm that the wind-ward side
of hills and mountains have much heavier amounts than the lee
sides, where marked rain-shadow areas may exist.

Airflow is affected by high relief, both on a broad scale and
also locally: the lee sides of mountains are generally considerably
calmer than wind-ward sides and summit areas. In some cases,
a Fohn effect may also be produced. In addition to these direct
mechanical influences, elevated areas can create special mountain
and valley winds. During the day, warm air tends to blow up
the valley in response to the heating of air in contact with the
upper slopes of the valley and the surrounding upland. Such winds
are termed anabatic. At night the situation reverses: the upper
slopes cool more quickly and dense cold air drains down towards
the valley bottoms. This night-time or katabatic wind is generally
stronger than its day-time counterpart and has more noticeable
effects.

The effect of water bodies on local .climate reinforces the
moderating effect of the oceans in general. Coastal areas tend
to have the smallest range of temperature, On the other hand, they
frequently suffer from fog: in summer this is of the advection type,
whereas in autumn and winter fog often occurs because of the
cooling of moist sea air as it moves inland. On warm days
coastlines may experience a land-and-sea breeze mechanism, which
is caused by expansion of the air column over the land tilting
the local pressure gradient landwards near the ground surface and
seawards higher up. The net result is a small circulatory system
in which a sea breeze blows landward during the day. At night
the air over the sea is warmer, and an offshore land-breeze
results.

Ynpaxuenue 2. IlpoBepbre, MOMHUTE JIM Bbl 3HAYEHHS CJe-
IVIOHIUX CJOB H ciaoBocouerTaHHii u3 tekcra 5C, KOTOphie yKe BCTpe-
YaJHCh BaM B HpPeABIAVIIMX TEKCTaX:

precipitation; pressure; moisture; heat; rainfall; fog; to blow;
dense air; air flow; ground surface; range of temperature; con-
stant; pressure gradient; to cause; amounts of insolation; in
addition to.

Ecau BH 3a0blid 3HaueHHe Kakoro-iubo caoBa, HaljuTe ero B
cJIoBape.

ynpa;xﬂeﬁne 3. (Ilapmas pa6ora). B npaBofi KoJiOHKe Haii-
KUTe PYCCKHEe 2KBUBAJIEHTH CAELYIOIMX CJIOB M CJIOBOCOYETAHHI:

1. to regard ‘ {0]. rOPHO-ZOJHHHEIE . BETPHI
2. to drop 8 2. nmpsiMoe BO3HeHCTBHE
# shaded slopes i}3. MOAHBIH  CYTOUHBIH LUK
£ uplift of air MopcKoro 6pH3a
’ 24. nagats
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& to reinforce . : 7.5. HaBeTpeHHas CTOpPOHA

# rainfall map . £6. ycunupathb

& windward side - § 7. cuuTaTs, paccMaTpHBaTh
& rain-shadow area 28, KOHEuHBIH pe3yJAbTaT

& direct influence ¥ 9. o6yacth, 3amuileHHAs OT
}0. mountain and valley winds 0CalKOB

M. land-and-sea breeze £ 10. xapra ocaikos

127 net result 32 11. saTeHeHHBIe CKJIOHHI

4 12. nogvem BO3LyXa

Ynpaxuenue 4. ([lapuas pabora). 3anamue 1. Onpenmenure
3HAYCHMs BBHIIEJEHHBIX CJOB Y CJOBOCOYETAHUH, HCXOHAsSI H3 KOHTEKCTA.

1. In the Alps, large mountain valleys running east-west are
well noted for having a south-facing side receiving large amounts
of insolation.

2. At night the situation reverses: the upper slopes cool more
quickly and dense cold air drains down towards the valley bottoms.

3. A rainfall map will confirm that the windward side of hills
and mountains have much heavier amounts than the lee sides.

4. During the day, warm air tends to blow up the valley in res-
ponce to the heating of air in contact with the upper slopes of
the valley and the surrounding upland.

5. Such winds are termed anabatic.

3ananue 2. Enje pas BHEMATeJbHO Npountaiite BTOpofi a63am Tek-
cra 5C u nocrapafitech onpeAeanTb, HCXOAsT H3 €r0 COAEPKAHUS, 3HA-
qeHHe cJoBa «aspects.

Y pPaxHeHHe 5. Onpenenme SKBHBAJICHTHl BLbIJI€JICHHBIX CBf-
3YIOHIUX 3JEMEHTOB B DPYCCKOM sA3bIKE.

1. Orographic precipitation effects are universal, provided that
the air has sufficient moisture.

a. MOCKOJBKY, b. IPH YCJAOBHH, UTO..., C. MOCJAE TOTO, KaK...

2. The uplift of air caused by relief tends to reinforce whatever
other rain-giving mechanism may be in operation.

a. HH TOT, HH APYroH, b. Kakx...Tak, c. Kako# Obl HH.

3. Airflow is affected by high rellcf both on a broad scale and
also locally.

a. HH...HH, b. KaK...Tak, C. H¢ TOJNBKO, HO H...

4. On the other hand, coastal areas frequently suffer from fog.

a. ¢ APYroil CTOpPOHH, b. BeposiTHO, C. OYEBHIHO

5. In summer fog is of the advection type, whereas in autumn
and winter fog often occurs because of the cooling of moist sea
air as it moves inland.

a. rhe 6B TO HH 6bIJIO b. Korma, c. Toria Kak

pra}KHeHHe 6, (HapHaﬂ pabora). 3anoJHUTE HPOTYCKH MOA-
XOJASIIUMHE IO CMBICIY CBA3YIOIIUMH 3JleMeHTaMH.
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Marine Climate of Western Europe

The coldest weather of winter and the warmest and driest
weather of summer occur with north-east or east winds. They bring
continental air from the interior of Europe which is somewhat
modified by its passage over the North Sea. . ... temperature
conditions resemble those on the coast of British Columbia and
Southern Alaska. . ... London and Valencia correspond in lati-
tude with Victoria, B. C.,, and . . .. winter . . . . summer tempe-
ratures are similar.

the large number of barometric depressions there is much
\arlablhty of wind direction .. .. the prevailing direction is
westerly all year. These depression . .. . result in irequent gales.
The lows are attended by rains that . ... are well-distributed,
seasonally and geographically. The changing direction of the wind
with their passage produces rain . . the direction of the slope.

For example; whatever; but; in general also; both...and; on
the whole; because of.

YnpaxHeHHe 7. B upusoguMoli Huxe TabJHLe NOCTaBbTe
IJIIOC B COOTBETCTBYIOUIE# KOJOHKe, IPeJBapUTEIbHO ONpeleuB, npa-
BUJIBHBIMH WJIM HENPaBUAbHHMY FABJSIOTCA CACAVIOIIUE YTBEPKACHHA:

Right | Wrong

1, Coastal areas tend to have the greatest range of tempe-
rature.

2. On warm days coastlines may experience a land-and-sea
breeze mechanism which is caused by expansion of the air
column over the land.

. Orographic precipitation effects are also universal unless
the air has sufficient moistutre.

. This night-time or katabatic wind is generally stronger
than its day-time counterpart.

. Aspect can have an important bearing on temperatures
in any area of accentuated relief.

. At night the air over the sea is warmer.

> M e W

Yunpaxuernue 8 (Ilapuas pabGora). Hafigure B Tekcre 5C mo-
Ka3aTeJbCTBA CIPABENJIHBOCTH CJEAVIOHUX YTBEPKACHUN:

1. Aspect can have an important bearing on temperatures.

2. Airflow is affected by high relief.

3. Oceans have moderating effect on local climate.

YnpaxHesdue 9. B NpHBOZMMOM HHXKe TEKCTe COLEPIKUTCH
ABa INpPEeIJIOXKEeHHsI, KOTOPHIE He COOTBETCTBYIOT €ro 06meMy colepxa-
uuio. Hafigure »3TH npeisioxesns.

Rocks are normally classified into three major groups according
to their origin. Four factors—solar radiation, Earth movements,
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composition of atmosphere, and distribution and elevation of land —
govern the general climate of the world as it is, and presumably
have governed the climates of the past. Movements of the plates
cause pressure and tensions to build up at the Earth’s surface,
in many cases leading to deformation of the land. All four factors
may have been influential in the pulsatory changes of past ages,
but when examined in detail, they do not offer a satisfactory
explanation of the actual climatic changes indicated by accepted
geological evidence.

Yunpaxuenue 10. B rekcre 5C Haligute npumep, KOTOpHIi
HJIIIOCTPHPYET KaKoe-JHOO MOJOKEHHe, BHIABHHYTOE 4BTOPOM.

Yupaxuenue 11. Bubepute UpaBHILHBIE IepPEBOL BhHIAEIEH-
HBIX (OPM H CJ0BOCOYETAHHH.

1. The temperature most favorable for vegetative growth is
often considerably lower than that which is most favorable for
the formation of flowers.

a. koropas, b. Temneparypa, ¢. 4To

2. The reason for the relatively cold winters is to be found
partly in the elevation and partly in the fact that this region
is opened to the invasion of cold northers.

a. cJeAyeT MUCKaTb, KOTOPHIH

b. O6pla HafizeHa; 4To

c. Morja Oul GBITHL HafijeHa; NMpUYHHA

3. After detailed daily records have been maintained conti-
nuously over a long period, the monthly averages and exiremes
become climatic data of great value.

a. OPOROJNKajuch, b. mporo/Kajguch OB, C. LOJIKHBl IPOILOJ-
KaThCA .

4. Centered at about latitude 35°N and 30°S there are belts of
high pressure with dry, slowly descending air.

a. OMyCKAIOUIUMCsi, D. ONMYCTHBINUMCS, C. ONYCTHBIHHCD

5. These processes of absorption and radiation are usually less
important in changing the temperature of the lower air than are
the two other processes, conduction and convection.

a. OoJjiee BaxKHBIe, b. BaKHeHIIHe, C. HaHMEHee BaxKHBHIE

6. Cloudiness and rainfall, as well as temperature, are directly
affected by continents and oceans.

a. NOBJMAMH, b. OBLIY [OJN BJAHSHHEM, C. HAXONATCS II0J BJIHSA-
HHeM

7. The cold front is usually followed after a few hours by clear
and cool or cold weather.

a. ¢poHT crenyer sa...,

b. 3a ¢poHTOM NOCJIENOBaNaA,

c. 32 (ppoHTOM CleLyeT
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LESSON 18

Yunpaxuenue 1. (IlapHas pabora). Huxe npusoaarcsa 2 mpex-
JIOKECHHUS U3 mepBoro u mocienHero a63amesB tekcra 5D. Iloaymaiite,
0 yeM HOfJeM peub B 3TOM TeKCTe; NPHAYMalTe 3arjaBHe K HeMy.

Large towns and cities create climates no less distinctive than
those of forests or mountain valleys.

Some city. atmospheres are notoriously liable to pollution, and
this has the effect of blanketing the radiation over the area.

YnpaxHeHue 2. A Tenepp npouHTaiiTe TeKCT H nepejafite ero
cojep:KaHHe Ha PYCCKOM s3biKe B OJIHOM INpeAJioxeHuH. KOHTpO/b-
HOe BpeMs — 4 MHHYTHL

Text 5D

Large towns and cities create climates no less distinctive than
those of forests or mountain valleys. As within forests, urban
structures tend to reduce wind speeds to lower values than those
recorded in open country. Unlike forests, cities tend to have lower
humidities than their surroundings: the general absence of vege-
tation and large bodies of water and the rapid removal of surface
run-off all contribute to decrease local evaporation. One of the
most notable features of urban climates is that they are generally
warmer than the surrounding countryside, producing a heat island
effect. There are three main factors responsible for this: the direct
production of heat from fires, industry, and central heating
systems; the heat-conserving properties of brick and stone in the
city; and the blanketing effect of atmospheric pollution on outgoing
radiation. Measurements in the London area and elsewhere have
shown that the greatest contrasts between town and country occur
in summer, especially at night after a fine sunny day. From this
we must conclude that the strongest factor at work in creating
a heat island is the storage of heat from day-time insolation in the
brickwork.

Some city atmospheres are notoriously liable to pollution,
and this has the effect of blanketing the radiation over the area,
cutting down the sunlight and providing abundant condensation
nuclei. On days with some wind most of this waste is dispersed,
but under stable anticyclonic conditions radiation fog may combine
with excessive pollution and become trapped under a temperature
inversion, forming a smog, as used to occur in London. In Los
Angeles, recent summer and autumn smogs have been caused
largely by the concentration of pollution from car exhausts under
a day-time temperature inversion.

Yunpaxuenue 3. (Ilapras pabora). B Tekcre 5D, KoTOpHI
naseBaeTcd «Urban Climates,paM, BeposiTHO, BCTPETHJHCH HE3HA-
KOMHEIe cJ0oBa. BrinmumunuTe HX, CpaBHHTE C TeMH, KOTODEIe BERHIHCAJ
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Ball cocel, H OOGCYIAHTe MX INpeAmosaraeMeie 3Hadenus. [Ipabuib-
HOCTb CBOHX IIPEATIOJIOXKEeHHH HpoBepbTe IO CJI0BapIo.

Yunpaxuenne 4. (Tlapuasi pa6ora). B npaBoii KoJioHKe HaNLH-
TE PYCCKHMe DKBHBAJIEHTH CJEAYIOLHX CJIOBOCOYETAHHI.

. yXojsfuias pajHaing
. TIOBEPXHOCTHBIH CTOK

. 6BITb OTBETCTBEHHBIM 34 ...
. OTTHYUTENbHAsT uepTa

. TOPOJCKOH KJHMAT
TIapHUKOBHH 3 PeKT
OTCYTCTBHE PAaCTHTEJILHOCTH
HMETh TEHAEHIHIO K CHUXe-
HHIO

BOJHasi Macca

(aexT) ocTpoBa Temna
H36BLITOUHOE 3arpsisHeHHe

urban climate

tend to reduce
absence of vegetation
body of water
surface runoff
notable feature

heat island

to be responsible for
blanketing effect
outgoing radiation
excessive pollution

O LN O LN~

HH
~S©® ENDOE W

Ynpaxnenue 5 [lpunymafire 5—6 npeasoxeHH#, B KOTOpHIE
BXOAHJIH 6Bl CJEAYIONUIHE CJOBOCOYETAHHS:

cities climates; forests climates; absence of vegetation; large
bodies of water; local evaporation; surrounding countryside;
blanketing effect; atmospheric pollution; contrasts between town
and country; storage of heat; city atmosphere; liable to pollution;
radiation fog and excessive pollution; car exhausts.

YnpaxsHeHnue 6. 3ano/HHTe IPONYCKH NOAXCASAMIUMH IO CMEIC-
Jy CBA3YIOUIUMH 3JeMEHTaMHU.

Climate and Business '

Differences of climate are responsible . ... a large part
the commerce of the world. . ... the United States lacks

a tr«op1cal climate, it must import all the coffee . ... rubber
. . . it uses. Agam because the United States has large areas
chmatlcally suited . . . . cotton and wheat, it has large quantities
of these products to export. . ... the United States and other

large and diversified countries, climatic differences are important
in promoting internal trade. The basic industry of agriculture
rests'. . . . climate, and is the foundation of the pr.osperity of other
industries.

and; that; for; because; of; on; to; in.

YupaxueHnue 7. BoloMHHTE 3HaueHHs CJAEIVIOUIHX CJOB,

BCTperHBIINXCS Bam B Tekcre 5C:
windward; influence; uplift; breeze; whereas; whatever; vallev

sufficient; to experience; pattern; low.

VopaxHéHue 8. 3anofmuTe CAeIyIONYI TabaHNy, HCXOAA H3
cofilepXKaHuda 2-ro absana Tekcra 5D:
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1. OcHOBHasg upes — | T |

2. BropocrenexHas ujpes — [ ' -

3. INpumeps — - - l

Ynonpaxuenue 9. 3axkoHuHTe CcHAeAYIOLlHe MNPEAJIONKEHHH, OIH-
pasicb Ha colepxKaHHe Tekcta SD. . v

1. It is common knowledge that...

2. It is generally believed...

3. We must conclude that...

4. One of the most notable features of urban climates is...
ff5 There are three main factors responsible for a heat island
effect:

‘6. Some city atmospheres are notoriously liable to.

7. The strongest factor at work in creafing a heat island is.

Ynpaxuenue 10. [Ipounraiite Tekcr 5D eme pas u Bbrﬁepme
H3 HEro Te NpEAJOKEHHsl, KOTophle HanOoJee MOJHO OTPaxKaioT ero
COepIKaHHE.

Ynpaxuenue 11. CocraBbre nyian nepeckasa rtexkcra 5D.

Yanpaxuenue 12, Mcronbsys xak MOXKHO OoJibliiee KOJHYECTBO
BEIYYEHHBIX CJIOB M3 TEKCTa, HANHIIATE KOPOTKOE coofuleHne Ha OLHY
U3 CJAEAYIOLIHM TeM: :

— ocobennoctd kaumata Cauxr-IlerepOypra;

— KJHMAaTHYeCKHE YCJOBHS Baulero po,rmoro ropoza;

— kJaumar JIoHaoHa. :

Ynpaxuenue 13, Tlncomenno nepeBegute 2-fi ab3sal Tek-
cra 5D.

YnpaxHenue 14. Bméepnre TNpaBUJBHBIHA TepeBOj BhijeJeH-
HBIX CJIOB.

1. In Shetland February temperatures were only about one
degree centigrade below normal.”

a. rpaayc, b. oluH, c. He NepPeBOAUTCS

2. Meteorology is the study of the air and the changes that
take place in the air.

a. He MEPeBOAHUTCSH, b. KOTOpHE, C. Te

3. Only rarely does one observe a fog which is produced by
a single process.

a. OAMH, b. He NepeBOLHTCHA; C. TYMaH : '

4. It is evident, that stormmess is an 1mportant climatic factor
in relation to health.

a. KOTOpHIA, b. u¥TO, C. TOT
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5. One is often warm in winter days in the mountain -sunshine
but cold in the shade.

a. OflHH, b. neHb, c. He mepeBojvTCA

1
6. This water is mingled with that derived from the oceans in
2

proportions that vary with the movement of air current.

1. a. Bogo#, b. KoTOphil, C. YTO

2. a. yro, b. KOoTOpHIE, C. HE MEPEBOAHTCS

YnpaxHeHue 15, 3anofHuTe MPONYCKH OXHHM H3 CJAEAYIOUIHX
cjios: one, that, those.

1. The skies of north-west Europe are cloudy; indeed, this is

. of the very cloudy regions of the Earth.

2. The winters of the south-west of Ireland are as mild as . . . .

of Italy.

3. The period from May to September in 1959 was in England
drier than any of the last 200 years although there were .. ..
or two thundery periods.

4. It has been found ... . the ozone content in the middle
atmosphere is markedly related to weather conditions in the ftro-
posphere.

5. Most advection fogs are relatively deep, and the deeper

. will withstand the diurnal heating.

6. The changes in such an air mass are completely analogous

to . ... occuring in air over land ... . is heated by sunshine
on the Earth’s surface. '
7. Air . .. . comes in contact with cold surfaces may thus be

cooled below its dew point.

LESSON 19

Ynpaxuernune 1. (IlapHas paGora). Huxe npuBoastcs nep-
Eble NpejJIOKeHus nath ab3aunes Tekcra HE. 3toro mosmxkHO OHITH H0O-
CTATO4HO, 4TOGBl BBl CMOIVIM CAeNaThb BBIBOABI O COJEpXKaHHH TeKCTa.
3anumuTe CBOH NPENTIOJNONEHHd B 2-—3 aHIVIMHCKHX TpeiiOoXKeHHsX.

Pollution is the introduction by man of materials at a harmfiul
level.

Recently pollution has become a problem of major significance.

Air pollution comes in two main forms: visible... and invi-
sible...

Any increase in pollution aifects... the absorbing power of the
natural resources.

One finds little pollution at the North Pole or in the An-
tarctica .
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Ynpaxuernune 2. [lpounraiite TeKCT ‘W TPOBEPHTE TPaBH/b-
NCCTh CBOMX TIPEANOJIONKeHHH. KOHTPONbHOE BPeMT — D MHHVT.

Text 5E. Pollution -

Pollution is the introduction by man of materials at a-harmful
level. All aspects of pollutlon of the env1ronment are directly
or indirectly related to man’s health.

Recently pollution has become a problem, of major_significance.
Pollution is connected with density of population and technical
development. The Earth can absorb a certain amount of polluting
materials thus acting as a protecting and buffering agent. This
mechanism was adequate until recently. But rapidly in¢reasing
population and its advancing technologies are giving "rise to
increasing amounts of pollution, much of which has a reésidual
or persistent effect.

Air pollution comes in two main forms: visible air: pollutlon
by ~smoke, soot, ash and dust from chimneys, and invisible pol-
lution which comes from car, exhausts, as well as from.chimneys.
Air  pollution aifects health. In 1952, London experienced
a 'smog — a mixture of smoke and fog— which lasted .for many
days. Most people had sore throats-and coughed, and it is thought
tiiat more than 4,000 people died as a result of the smog. London
smog was extreme, but many places do have hloh rates of air
pollution.

Any increase in  pollution - affects, “directly - *indirectly,
the absorbing power of the natural resources: For: L\ample tovie
.chemicals in an effluent may -affect the biological activity: of
a river, pesticides may upset the ecology or:balance of different
forms of life. in a particular environment; similarly, factory
chimney deposits may affect the fertility of a: flelds and even pomon
animal life.

One finds little pollution at-the Noxth Pole or in the Antmctlc
partly because the human population is not numerous and partly
because temperature is a factor affecting pollutlon Pollution is
greatest in the temperate and subtropical regions whexe man
is most numerous and most active technologlcally '

Ynpaxuenue 3. Onpenesnte pyccKHe SKBHBaJIeHTHI anBeneH
HBIX QHIVIMACKHX CJIOB.

absorb OTTaJKHBATh visible BHAMMBI I
norJoaTh npUMeYaATedbLHEL
TepeHOCHTD : OTHOCHTEJIBHBIH -

majer OCHOBHOH extreme - Guu3KHH ©
He3HaYHTeJbHBIH SKCTPEeMaJIbHBIH
MHHUM aJIbHBI ] . BEPOSITHBIH |, = . .y

7 3ax. 733 ' : .97



profect noMeulaTh toxic NOJIe3HbI#

APOHHKATDh - ‘ TOKCHYHBIH
3alHIAaTh ’ aKTHBHHIH
adequate coorsererByrommit  indirectly nenocpeacTBenmo
‘ EOTIQJIHHTEbHbL KOCBEHHO
Apub/IHSHTeALHBIH HallpaBJIEHHO
rapidly MelJeHHo - numerous MaJoYHCJJeHHbIH
paBHOMEpPHO MHOTOUHCJEHHBIH
GBicTpPO YHCAEHHBIH

Ymrpamnuenue 4. (ITapnas pabora). Onpegle.nHTe 3Ha4YeHHe BH-
EEACHHBIX CAOB, HCXOAS H3 KOHTEKCTa. :

1. Pollution is the Jintroduction by man of materials at a harm-
Tul level. :

2. Recently pollution has become a problem of major signifi-
cance. »

3. Pollution is connected with density of population and techni-
cal development.

- 4. The Earth can absorb a certain amount of polluting materials

thus acting-as a protecting and buffering agent.

5. London experienced a 'smog’ — a mixture of smoke and fog —
which lasted for many days.

- 6. Toxic chemicals may affect the biological activity of a river.

YapakHenHe 5. Hafiaute B TEIx.CTe S5E sKBHBAJEHTBl CJeIyIO--
MEX CAOBOCOYETAaHHN:

3arpA3HeHHe OKpYKammiedl Cpeisl; NPAMO WJH KOCBEHHO; 370-
poOBbe UejIOBeKa; NJOTHOCTb Hace/eHHs; 3arpsi3HsIOLIHe BelliecTBa;
fiepeoBasi TEXHOJOrHA, Tak ke KaK W...; 3arpssHeHue atMmocdepsl;
BAHATh Ha '3A0POBhE; NPOJNOJNKATHCH HECKOJbKO - IHeH; B pe3yJbra-
T€...; HOTAOLIaioNlas CcNocOBHOCTh; TPHPOAHEIE DPeCcypCHL.

Yopaxuenwue 6. V3 npHuBeneHHbIX HHYe NPENJONEHHHA H clo-
BOCOYeTaHH BbIOepHTE Te, KOTOphle Hanbojee NMOAXOASAT B KauecTBe
2aroJOBKOB K TpeM MnocieiHHM ab3alam Tekcra.

1. Pesticides may upset the ecology.

2. Pollution at the poles.

3. At the poles the human population is not numerous.

4. Forms of pollution.

5. Pollution and natural resources.

6. Most people had sore throats and coughed.

'yrxpa»meﬂue 7. BruibepuTe onuH u3 ab3aneB Tekcra S5E, mpu-

Aymafite 3--5 Bompocos. K HeMmy. Ilompocute OTBETHTbH Ha HHX Ipy-
ryio mapy crygeHtoB. OGMeHsfiTeCh BONPOCAMH.

Ynpamuenne 8. (ITapnas pabora). IlocraBbTe miaioc B COOT-
BETCTBYIOULEH KOJIOHKE TabJHIUb.
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No evidence No Yes

1. Air pollu{'ion' is most dangerous to man’s health.

2. Now the problem of pollution is solved.

3. The South Pole is more poIluted than the
. North Po]e

4. Any increase in pollution affects the absorbmg
power of the natural resources.

l 5. There is no possibility to prevent air pollution.

l 6. People may die as a result of -smog.

l 7. London smog of 1952 was extreme.

VYnpaxuenue 9. (ITapuas pa60Ta) 3anosHuTe NPONYCKH MOA-
XOAAWHMH 110 CMbBICAY CJAOBaMH.

Pollution spoils our environment in many ways. The air we

breathe, for instance, ... . constantly polluted by smoke - and
. chemicals such as carbon monoxide in . . .. exhaust funtes-
of cars and other . . . . of motor vehicles.

For wild life, . ..., there are even greater dangers _
the pollution of water —of rivers, . ... example, or “lakes and.,-
seas. A ... . illustration of this is the oil . ... from tankers .
at sea. It kills .. .. kinds of sea animals, including birds,

. feathers become covered with oil so . . . . cannot fly, as well
~as fish . ... other forms of marine life. Other , ... of water
pollution include power stations, . ... release warm water info °

rivers. This kills the fish and plants which live there.

causes; they; good; in; by; however; for; which; . whose; the;
is; kinds; all; and; released.

Ynpaxuenune 10. B nanHom Tekcre onpejesurte, rie 3aKaH4u-
BaeTcsd OMHO MNpejJioKeHHe W HauuHaercss npyroe, [locne aroro me-
peBeJUTe TEKCT MHCHMEHHO.

The Clean A1r Act of 1956 enabled local authorities to create
'smokeless zones’, where it is against the law to produce dense
smoke since the Act was passed, smoke has been reduced, but
invisible gases remain industries pour out a gas called sulphur
dioxide, which is very unpleasant the fumes from vehicles account
for more than half of our air pollution there are five times as many
cars now, in Britain as in 1956 cities, where most -cars and
industry are to be found, remain unhealthy places in which to live.
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Ynpaxuenue 1l. HMcnoapsys kak MOXKHO GoJbllee KOJHYe-
CTEC BEIYUEHHBIX HOBBIX CJIOB, HalUIINTe KOPOTKOE . coobilleHue Ha
OLHY W3 CJACAYIOIIUX TEeM:

1. lpuunael 3arpsisHeHHss aTMochepH.

2. Mepbhl, HeoOX0oAUMbIE JJIs 3alIUTHL aTMOC(ephl OT 3arpsa3HeHHA.

3. Ilpobuemsl 3arpsasHenusi BosnayimiHoro OGaccefina Cauxr-Ilerep-
Gypra.

Ynpaxunenue 12. BoifepuTe TpaBUJAbHHIA BapHaHT nepeBoAa
BBILEJIEHHBIX CJIOB.

I. 1. It was exceptionally dry in north-west Scotland.

a. 370, b. He MepPEeBOAUTCS, C. OHO

2. We cannot isolate a portion of the atmosphere and subject
it to rigorously controlled conditions.

a. 370, b. ee, c. He HEPEBOIUTCH

3. It is very essential to be able to recognize the existing cloud
types. ,

a. He INepeBOAUTCs, b. 3TO, €. UMEHHO

4. Meteorology is the whole science of the atmosphere. It is
concerned with the basic understanding of atmospheric conditions
and processes.

a. 370, b. OHa, C. He IePeBOAUTCH

5. It is the need for good observational data that creates the
need for meteorological - satellites.

a. 370, h. HMEHHO, C. He IEePeBOLUTCS

6. It is probable that many of the fogs observed on the Grand
Banks were originally tropical-air fogs.

a. 3T0, b. He MepeBOAUTCS, C. UMEHHO

7. It is the severe winters and hot summers of continental
interiors that make the most important difference between conti-
nental and marine climates.

a. UMeHHO, h. 2ro, . He NMEPEeRORUTCS

8. When rain falls into the funnel it drains into the container.

a. 370, b. oHO, C. OH

II. 1. It is clear that the quantity of water vapour must vary
directly with the temperature. This does not mean that the capacity
of the air is always reached.

a. o3HauaeT, b. cpelHee 3HaUeHUe

2. Mean temperatures were above normal in all parts of

.Britain.

a. cpelHee 3HAaueHHe, b. 03HaAUaer
3. A direct resuit of the decrease pressure is a decrease in the
boiling point of water.
- a. OPUBOJAHMT K, b. pesysbTar
4. This diffraction resuits in the formation of coronas around
the Sun or Moon.
a. pes3yJbTaTth, b. IPHBOANT K



How does the meteorologist approach the problem he faces?
MOAXOAHUT, b. MOXXOX '
One approach is through experience.
NOAXOJHUT, b. HOAXOL
Regardiess of the quantity of theoretical knowledge,
experience is equally important in forecasting weather. :

a. UCOBITHIBAET, b. ONBIT )

8. Several cities experience a smog —a mixfure of smoke and
fog.

a. MCIBITBIBAIOT, D. ONHIT

9. The varying cloud forms are among the greatest beauties of
nature.

a. ¢opmupyer, b. ¢GopMu '

10. Radiation travels in the form of waves with the speed
of light. :
a. (popmupyet, b. GopMn

N om

LESSON 20

VYonpaxueunue 1. (Ilapuas pabGora). Ilpounraiite 3armaBue
tekcra. Ilpusenure 10—15 caoB, xOTOpPEIE, C Ballell TOUKH 3PeHHd,
MOJKHbB B HeM BCTpPeTHThes. Temepp mpouuralite TEKCT K HPOBEPLTE
cBOM npexmonoxkenus. KOHTpo/dbHOe BpeMs — 8 MHHYT.

Text 5F. Climatic Change

The connection between long-term climatic change, the general
circulation and solar radiation was considered previously. The evi-
dence for changes of this scale is largely geological, deriving
from glacial and interglacial deposits, traces of the former
distributions of plants and animals, and isotope records from deep
ocean sediment cores. There is also ample evidence of a different
kind that -climate has fluctuated in the historical period on much
shorter time-sca1e§;,'&C>ontemp:orary observations, records of iloods,
harvest and instrumental records in the last one hundred and
fifty years, are used to reconstruct the general trends. The evidence
indicates that for Northern Europe, the period AD 400—1200 was
on the whole dry and warm, with relatively few major storms.
This was the time of the great Viking voyages to Greenland and
possibly to America. After 1200, a period of weather variation and
general decline set in, with a number of devastating floods
recorded around 1300 and the abandonment of Viking colonies
in Greenland and Iceland. The period 1550 to 1800 has beefi called
the Little Ice Age. Then, glaciers reached their most advanced
positions in the Alps and Norway since the end of the last major
glaciation 10000 years ago. It was also a time of general agrarian
stress in the northern countries of Europe, and in England
the Thames froze over frequently.
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Ihe beginning of the period of instrumental records in the first
part of the nineteenth century witnessed a gradual amelioration
of climate. This warming trend appears to have begun about 1820,
anid continued yp to the 1940s. The trend also seems to have been
worldwide, as expressed by a general rise in the temperatures
of the World Ocean by 0.7°C. Since 1950, average temperatures
in Northern Europe appear to have declined slightly.

There seems little doubt that the immediate cause of these
recent climatic fluctuations is linked to the strength of the general
circulation, especially the westerlies. The effect of an intensified
circulation is to increase oceanic influence, especially in winter,
thereby raising’' mean temperatures. H. H. Lamb has shown that
the climatic amelioration in the 1820s was linked to an increase
in the vigour of the westerlies in the North Atlantic,  together with
a northward shift in depression tracks. In other parts of the world,
similar relationships between climate and circulation intensity have
been observed. In the past 35 years, the atmospheric circulation
has been weakening, with an increasing occurrence of low zonal
index situations. This first became evident a little before 1940, but
it was not until the 1950s and 1960s that an extension of polar ice
in the Icelandic and Northern European sectors became apparent.

YnpaxHenue 2. Halizute B npaBofi KOJIOHKE DYCCKHE KBHBA-
JEHTH CJAEAYIOHIUX CAOBOCOYETaHHH.

1. long-term changes 1. obuias WUPKYASILHS

2. general circulation 2. KOJNOHKY OCaJ0UHBIX TOPOJ
3. glacial depositions 3. TeHIEeHUHSI K HOTeIVIEHHIO
4. sediment cores 4. JelHUKOBHIE OTJOXEHHSH

5. ample evidence 5. xosnebaHug KJauMara

6. contemporary observations 6. TpaekTOPUS HUKJIOHA

7. devastating floods 7. CTAHOBUTCH OYEBHAHBIM

8. gradual amelioration 8. HOJrocpouHble H3MEHEHUS
9. warming trend 9. MHOrouYHCJ/eHHble CBAAETENb-
10. climatic fluctuations cTBa

11. depression track 10. onycromuTeNbHBIE HaBOIHE-
12, low zonal index HUs

13. to become dpparent 11. Hu3KOe 3HaUeHHe 30HAJALHO-

ro HHIEKCA
12. coBpeMeHHBle HaBJIOAEHHA
13. mocreneHHoe yJayUlIeHHe

YunpaxHenue 3. 3a0HATE NPONYCKH MOAXOASUIAME MO CMBIC-
JY CJIOBaAMH U ‘CJAOBOCOYETAHHMSIMH, PACHOJOXKEHHBIMH B IpaBofl KO-
JoHKe.

I. The immediate cause of recent clima- Little Ice Age
tic fluctuations is linked to the
strength of . . ... - ‘
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2. Contemporary observations, records amelioration
of floods and instrumental ..
in the last 150 years are used to re-
construct the general trends.

3. The period 1550 to 1800 has been genergl circulation
called the . . . .. '
4. The evidence . . . . that for Northern indicates

Europe, the period AD 400—1200 was
on the whole dry and warm. :
The beginning of the period of instru- records
mental records in the first part of
the 19th century witnessed a gradual

<2}

Yupaxnenne 4. ([lapuas pabora). Bummummrte u3 tekcra SF
BCe CYIeCTBHTE/NbHbIE, KOTOPhHle T€M HJIM HHEM 00pa3oM OTpamKaioT
IPOILECChl, CBI3aHHBIE C KAMMAaTHUECKUMHM H3MEHEHHAMH.

YupaxHenne 5. Bnbepure us rtexcra SF 8—10 kmouesnix
CJIOB. ‘

Ynpaxueunue 6. (Ilapuas pabora). 3anoanure rpadsl cie-
ayoueHd tabauubl, HCNOAb3YA HHOPOPMalUD, COHEPIKAUIVIOCH B TEK-
cre SF.

Period - Climate Characteristics ' Causes of Climatic
_ Fluetuations

YnpaxHeHue 7. 3anoAHHTe NPONYCKH NOAXOAAIMEMH 0O CMbIC-
Jy CBS3YIOUIMMH 3JieMEeHTaMHu. :
1. There seems little doubt . ... the immediate - for

cause of recent climatic fluctuations is linked

to the strength of the general circulation.

2. QGlaciers reached their most advanced positions since
in the Alps and Norway . . . . the end of the last
major glaciation 10000 years ago. :

3. The evidence . ... changes of this scale 'is" that
largely geological, deriving . ... glacial and from
interglacial deposits. :

4. There is ample evidence of a different kind . . . .: thereby

climate has fluctuated in the historical period
on much shorter time-scales.
5. The effect of an intensified circulation is to"™  that
increase oceanic influence, especially in winter
. raising mean temperatures,
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Yupaxuenue 8 Hamumure no-aHranfcku pesioMe Tekcra - 5F,
cocrosiiee He Gojiee uyem u3 50—70 caoB.

Ynpaxuenune 9. (ITapnas pabora). Ilpounraiire texer 5G u
CPaBHHUTE €ro ¢ NPEABIAYIIHM TeKCTOM. UTO HOBOTO CONEpMKHTCS B
HeM to'cpapHedHo ¢ tekctom SF? Kourtposibnoe Bpems — 10 MHHYT.

Text 5G. Is the Earth’s Climate Changing?

18000 years ago.much of Europe lay buried beneath vast sheets
of ice, hundred of metres thick. Ever since this astonishing fact
was d1scovered in the last century, scientists have speculated
on the nature of the Ice Age climate, and the circumstances that
bxouorht it to an end.

More recently, people have wondered if climatic changes could
be taking place in our own time. During the early 1970s there were
disastrous droughts in Africa, and frequent failures of the Indian
monsoon.. In 1976, Europe sweltered in the hottest summer for
over a century, and experieniced one of the worst droughts since
records began. Could such events as these be symptoms of a world-
wide climatic shift?

Even small changes in climate that occur from tlme to time
can have a highly damaging effect on agriculture. With food
reserves now standing at only a few per cent of annual production,
the world. is extremely vulnerable to adverse shifts. in climate.
It is therefore vitally important for us fo understand how climatic
changes take place.

Equally important is the need to understand why such changes
occur. Until recently we have assumed that variations in regional
and = global . climate observed over the centuries resulted irom
natural phenomena ‘But there is now some tentative evidence
suggesting that man’s activities are already affecting local clima-
tes, and may affect regional and even global climatic patterns
in the future.

There are several ways in which man could be altering regional
and global climate. First, the carbon dioxide content of the at-
mosphere is increasing, as a result of burning fossil fuels. Second,
the atmospheric transparency is decreasing, because of particulate
matter (dust, sulphates, liquid droplets, etc) being injected into
the atmosphere from such activities as industry, cars and
agriculture. Next-deforestation, irrigation, urbanisation and agri-
culture-are changing the albedo of the Earth’s surface. (The albedo
is the percentage: of incoming solar radiation that is directly
reflected outward.) Fourth, the atmosphere is being directly heated
by the burning of fossil and nuclear fuels. And finally, oil films
from spills and blowouts are altering the rate of thermal energy
transier between the oceans and the atmosphere.

104



Yunpaxuenue 10. Iucomenno nepesenute nocaennufi absai
tekcta 5G. KoHTpaibHoe BpeMs— 15 MHHYT.

Ynpaxuenne 1]. [IpounrtaiiTe ¥ ycTHO TiepeBeauTe NPUBOLHU-
Mbil HUKe TekcT. KoHTposibHoe BpeMsi — 20 MHHYT.

Text 5H. Is Britain’'s Weather Getting Worse?

As Britain counts its toll of 14 deaths, damaged buildings, lost
trees and disrupted lives from Friday’s storm, the question emerges
this weekend: is the nation’s weather getting worse? And —if not
worse — is our celebrated mild climate becoming more extreme?

This year opened with the coldest January since comprehensive
records began .Londoners watched thermometers drop to —4.4°C,
which was colder than Iceland. Manchester experienced its third
coldest day of the century and in Southhampton the temperature
fell to —5.5°C.

Within three months, however, we were enjoing the hottest
April for 40 years—up to 22°C in London, five degrees warmer
than on the Costa Brava. But a week later the spring Bank holiday
was washed out. o

These are examples of the kind of violent swing that some
climatologists now attribute to the «greenhouse effects. Carbon
dioxide released by coal and oil burning acts as a blanket around
the Earth, trapping more of the Sun’s warmth in the atmosphere —
just as glass holds heat in a greenhouse— and: causing tempera-
ture to rise.

A European Community study four years ago confirmed that
the climate is changing, and forecast that rainfall and temperature
patterns would show big changes in the next 100 years, with
northern areas like Scotland and Scandinavia probably getting
warmer, while Central and Southern Europe gets hotter and drier.

Climatologists at the University of East Anglia say British
weather is becoming more unstable and wilk continue to do so
for another 20 years, when it will settle into a new pattern.

But other climatologists refused to see any pattern in our
climate. The official word from the London Weather Centre was
that there is not enough evidence to support the claim that Bri-
tain's weather is getting worse.

Yet another view put forward was that Britain’s weather is
NOT getting worse, but is returning to normal after a few gene-
rations of exceptionally fine conditions. Under this thesis, elderly
people who talk wistfully of the summers of their youth are right.

YnpaxueHnue 12. Beibepure NpaBHJBHEIH [EepeBOJ BBIJEJ/EH-
HBIX (OPM H CJIOBOCOYETaHHH.

1. It is here that the water vapour shows much of its influence
on the atmosphere.
a. 3TO 3Jechb, TAe, b. HMeHHO 3/ech
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2. It was not until 1950s and 1960s that an extension of polar
ice in the Icelandic sector became apparent.

a. 3T0 6biM0 A0 1950-x — 60-x ronoB, KOrja...;

b. anwe B 1950-x — 60-x rogax..

3. It has been indicated earlier that winds can produce excessi-
ely high or low tides.

a. MMeHHO paublie yKashBaJoCh, UTO BeprI...;

b. Panee yxxe ykasniBasoCh, YTO BETpHI .

4. Satellite pictures have proved to be paltlcularly valuable in
the Eastern Pacific.

a. 0KasaJjock, UTO...; b. 6HIO [LOKa3aHo, 4to

'5. All- attempts to model the atmosphere in a laboratory have
significant limitations.

4. CMOJeNHPOBATb; b. KoTophle OYAYT CMOAEMHPOBAHEI

6. In extreme cases cold fronts have been observed to move
with speeds of 60 or more miles per hour. v

a. HaOJIONaNHCh, 4TO...; D. ciegyer mpoBomuTh HabJoaeHHe

7. Altocumulus clouds appear on the horizon in the direction
from which the front is approachinrg.

a. OKa3slBAaeTcsl, UTO...; b. MOSIBAAIOTCS

8. Radiation appears to be the only important form of heat
transfer.

a. nossasiercd; b. OxaswiBaeTcd, 4TO...

9. For this reason, the stars may appear near the horizon as
vertical lines containing the usual spectral distribution ol colour.

a. MOTYT NOSIBASITBCA; b. MOMKeT 0Ka3aThCs, 4TO...

10. Cloud particles must grow enormously in order for precipi-
tation to be produced.

a. aga rtoro, urobui...; b. B mopa;ke...

Ynpaxuedaune 13. Ilepesenure caenymoiuue npenjoxkerus, o6-
pailas BHHMaHHe Ha NepeBoj cJaoB since, for, as.

1. Since a fog, by definition, is a cloud that touches the ground,
it is profitable to. consider these processes in-so far as they are
modified by the proximity of the Earth’s surface.

2. Since fog occurs at the surface, it is primarily a hazard
during landing and takeoff.

3. As the jet stream moves southward, its core rises to a higher
altitude.

4. For example, in Western Europe during most of the year
the surface isotherms run mainly north and south.

5. As the temperature rises, the liquid leaves the index.

6. For measuring and recordmg temperature accurately, electri-
cal methods have proved to be most reliable.

7. The study of clouds is one of the most popular phases of me-
teorolgy, for it is a sub]ect in Wthh everyone is more or less
interested.
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8. Since ancient times people have heen aware of differences
in the average temperature conditions from place to place over
the surface of the Earth.

9. As the transportation agency for water vapour, wind has an
important effect on the formation of fogs and clouds.

10. For this reason, climatologists favour having all tempera-
tures reduced to sea level.

Tects K 640Ky §
TJl

1. B xaxnom paay o6o3HaubTe UHGPOH CI0BO, KOTOPOE 110 CBOEMY
3HAaYeHHIO He COOTBETCTBYeT AAHHOH TEMaTHUECKOH Tpylie.

.
a. distu‘rbances, extrgmes, westef’rlies, c_jesp?te, easteorlies.
b. mariltime, contir21er1ta1, beaitiful, subt:opical, equa5t0rival‘
c. abplect rel?ef wa’?er body, a1rf410w chsa1r
d. ms;lnte of, althogugh envlrc?nment neve:theless w1thout

1 2 3 4 5

e. to fluctuate, to indicate, to entertain, to advance, to affect.

II. ¥xaxure OykBO# pyccKkHe 3KBHBAJIEHTH IDHBEAEHHEIX CJIOB.

1. investiga- a. mccienoBaHue 7. despite  a. HecMOTps Ha
tion b. BausHKE h. Gnarogaps
C. BKJIAL C. BCJE/JCTBHE
2. boundary  a. pacmpegesenue 8. reduce a. CoKpamarb
b. rpauuua b. yBenuunusath
C. CpaBHeHHe C. co3jaBarTh
3. data a. JaHHBIE 9. westerlies a. BocTOUHblE BeTPH
b. nata b. sanazHble BeTphl
C. llaBJieHHe C. CEBEpHbIE BeTPH
4. dry a. BJaXHBIH 10. cause a. cJaejcTBHE
b. cyxof b. npuunna
C. HachbilleHHbIH C. sIBJIECHHE
5. reach a. JIOCTHIaTh 11. smog  a. Tyman
‘ b. Hachlarthe b. neiM
, ¢. oborauiaTbes : C. CMOT
6. uplift a. ONyCcKaHHe 12. to result a. 6biTb pesyJbTaToM
b. paBHOBecHe in b. mpuBOAHTH
c. MoabeM . K uemy-iL.
C. CTPEMUTBHCH
K ueMy-J.

I11. B neBom cTON6LE OnpeiesuTe CJIOBO, NOCHe KOTOPOTO [J0JIXK-
HO CJAEAOBATh CJOBO H3 Hpasoro crosnbua. B cBoed pafore yraxure
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6yKBO#i COOTBETCTBYIOLIYIO CTPOUKY, a uud)pon—ncrcomoe C/I0BO, Ha-
npumep, a-2.

1 2 3 4 5 :
a. Man’s relationship his natural environment with
12 3 4 5 6 7 8
b. is'a complex one he is subject to Although
1 2 3 4 5 6 7 '
c. certain natural controls and events he acts also
1 2 3 4 5 6 7 8
d. the dominant force in many of the Earth’s as
1 S 2 3 4 5 6
e. physical and biological systems some parts In
1 2 3 4 5 6 7
f. of the world, man has transformed the SO
1 2 3 4 5 6
g. environment few elements of its eriginal "~ that
1 2 3 4 5 :
h. nature are detectable extreme habitats Even
1 2 3 4 5 6
i. such the tundra or hot deserts, as
1 2 3 4 5 6
f. have not escaped untouched, they are since
1 2 3 4 5 8 7
k. often the most sensitive the slightest interference. to
1 2 3 4 5 8
I. Many apparently natural systems are fact in
1 2 3 4 5 6
m. contrel systems in man acts either which
1 2 23 4 5
n. consciously inadvertently as a regulator. or

TT

[. 3amonHuTEe INPONMYCKH NOAXOASIHMME IO CMEICAY CJOBaMH.
(B cBoeit paGoTe yKa)HUTe TOJNBKO HOCJHEAOBATENIbHOCTh LH(DP, 0603-
HAUYaIoIHX COOTBETCTBYIOLIHE CJ0OBA.)

Of the main natural gases in the atmosphere, those most
critical from an environmental point of view are carbon dioxide,
oxygen and water vapour. Although nitrogen comprises four fifths

of the . ... it has an inert chemical nature ... . this form.
Since the Industrial Revolution, . . . . dioxide levels appear to have-
increased . . . . about 10 %, largely because of the . . .. of fossil
fuels. The long-term . ... of this trend, especially for climatic

., are not clear but it has .. .. suggested that it will
increase the . ... of the atmosphere. Similarly, the large-scale
. . . . of hydrocarbon fuels requires large quantities . . . . oxygen
to be . withdrawn from the atmosphere . ... this. may have
undesirable long-term-effect-. . . . animal life. «
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12 3 4 . 5 6. T -8 . 9
and; by; been; temperature; on; use; change; of; atmosphere;
10 11 12 13
carbon; in; eifects; combustion (cropanue)

II. B naHHOM TeKCTe ONpelesHTe, rle KOHYAeTCs OAHO: U Hauu-
HaeTcsl Apyroe mpenjoxeHue. B cBomx paboTax yKaxkKHTe JHIIb CJO-
Ba, MOCJe KOTOPHIX HaupHAeTcs HOBOE NMpeNJIOMKeHHe.

One of the most valuable means of predicting climatic change
is to explore climates of the past we have only recently begun
“to realise the sources of information on past climates that are
open to us one such source is the remains of the many thousands
of tiny shelled animals and plants that once lived near the surface
of the ocean when they died, they settled towards the ocean
bottom and they accumulated to form a: continuous record of tem-
perature change.

I11. TlnceMenHo mepeBenuTe - c.neﬂ,yxonmu TEeKCT. Kompo.nbnoe Bpe-
« M AJg nepeBoja — 20 MHHYT.

Global Climates

Global climates can be classified according to effects or causes.
Based on the pattern of the general circulation, seven major
climatic zones can be recognized, plus mo_untain climates.
The equatorial rain zone is dominated by the equatorial trough
all year, the tropical summer rain zone partly by the trough and
partly by the trade-wind, and the subtropical dry zone by dry
trade winds throughout. The subtropical winter rain zone has
summer trades and winter westerlies, whereas the large temperate
westerlies belt receives westerlies at all seasons. The influence
of the westerlies is still felt in the subpolar zone, but the high
polar zone is dominated by polar easterlies. Significant local
variations within these zones are caused by the effects of relief
and the presence of water bodies. The character of the ground
surface also influences local climate and is particularly distinctive

in cities. Recent changes in climate are linked to fluctuations .

in the strength of the general circulation.
T

I. ¥xaxnre 6ykBOoi NpaBUJLHBIH II€peBOJ BBIAEJEHHBIX (GOPM H
CJIOBOCOYETAHHUH. _

1. The jet stream is a narrow, shallow river of strong winds.
It is located in regions where there are large horizontal differences
in temperature between warm and cold air masses.

a. 370, b. OH, C. UMEHHO

2. Aircraft icing is one of the major weather hazards to avia-
tion.

a. He mepeBOAUTCSH, b. oAHA, C. OJe/leHeHHe
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3. It is: difficult to dlstmgmsh between cause and effect of

- wind, pressure and temperature because of their close interrela-

tionshlp ,
a. 370, b. He mepeBOAHTCS, C. UMEHHO

4. When one moves from one climate to another of different
characteristics, the process of acclimatization is largely a physiolo-
gical adaptation to new levels of heat production.

a. OfHH, b. He MepeBOXUTCH, C. KJIUMAT

5. It is the brightness of the daytime sky that prevents the

observation of the other astronomic objects.

a. 3710 ..., I\OTOpaﬂ b. MMeHHO

6. A fundamental axiom in forécasting is that weather conditions
in the middle latitudes move generally eastward.

a. mpH IPOTHO3HPOBAHHH, b. MPOrHO3HpPYHA, C. MPOTHOIUPYIOUIKI

7. Physically, a hail stone appears to be formed by collision and
coalescence of undercooled water drops with some kind of ice
pellet.

a. KaK OKasblBaeTcd, h. mosiBAsieTCs, €. CYIIeCTByer

8. The artificial supply to clouds of hygroscopic nuclei to aece-
lerate the Bergeron ‘rain-making mechanism has been app]xed
in different countries.

. a. Heoéxogumo ycxoppm: b. mast Toro, uTobH YCKOPHTB, C. YCKO-

PATH

9. Both the amount and the intensity of rainfall are important
in modlfymg the forms of the land.

a. NMpH HSMCHEeHHH, b H3MEHSAIOIINHA, C. I/ISMGHHH

10. In order to form a picture of the climate we must know the
agistribution of rain throughout the year.

a. B nopsaake..., b. Ans toro, 4TobH. .., C. HeoBX0QHUMO, YTOOH . . .



F’MHAPOJNIOTIHUA

Baox 1. THE SCIENCE OF HYDROLOGY

LESSON 1

YanpaxuHenue 1. (l[lapras pabGora). Ilpouuraiivre sarsaasue
NPHBOJHMOTO . HiKe Tekcra. Iloaymaiite, o yeM B HeM MOXKeT HATH
peub; npupegute 10—12 cjoB, kotopnle, ¢ Ballefi TOYKH 3peHHd,
JLOJIXHE B HeM BCTPETHTBCH.

ITpountafite Tekcr mpo cebsi (KOHTPOJbHOe BpeMs — 3 MHUHYTHE)
W OINpeleJuTe, COBHAJM JH BaH JPEANOJONKEHUS € COAepiKaHHeM
TeKcTa.

Text 1A. The Central Concept of Hydrology

Hydrology is the science that relates to water. It is concerned
with the occurrence of water in the earth, its physical and chemical
reactions with the rest of the Earth, and its relation to the life
of the Earth. It includes the description of the Earth with respect
to its waters. It is not concerned primarily with the physical and
chemical properties of the substance known as water. Like geology
and other Earth sciences, it uses the basic sciences as its tools,
but in doing so, it has developed a technique and subject matter
that are distinct from those of the basic sciences. .

The central concept in the science of hydrology is the so-called
hydrologic cycle—a convenient term to denote the circulation
of the water from the sea, through the atmosphere, to the land;
and hence, with numerous delays, back to the sea by overland and
subterranean routes, and in part, by way of the atmosphere; also
the many short circuits of the water that is returned to the at-
mosphere without reaching the sea.

The science of hydrology is especially concerned with the
second phase of this cycle — 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 atmosphere. It involves the measu-
rement of the quantities and rates of movement of water at all
times, and at every stage of its course,

YnpaxHaenue 2. [lpountafite cielymoliye CJA0OBa H ONPeAENHTE
UX COOTBETCTBHS B PYCCKOM SISHIKE. '

Physical; chemical; reactions; substance; geology; subject;
central; concept; hydrologic; cycle; circulation; atmosphere;
phase; course,
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Ynpaxuenue 3. (ITapras paGora). OnpenenuTe 3HaYeHHS
BBIJI€JIEHHBIX CJIOB, HCXOJS M3 KOHTEKCTa.

1. Hydrology is the.science that relates to water.

2. Hydrology is concerned with physical and chemical reactions
of water with the rest of the Earth.

3. Hydrology is not concerned with the physical and chemical.
properties of water,

4. Hydrologic cycle is a convenient term to denote ﬂle circula-
tion of the Earth’s waters.

Ynpaxuenue 4. (ITapuas paGora). Oupenenure pyccKue SKBH-
BaJCHTHB AHTVIMICKHUX CJIOB, ; :

basic a. 6asa especially a. coenyajbHBIH
b. ocHOBHIBaThH "b. ocobenno
C. OCHOBHOH C. CHEUHAaJbHOCTD
route . a. IyTh stage a. paclpenensTsb
b. pyGex b. mepemermnenue:
C. ABHraThCs C. cTajus
measurement a. uaMepeHue description a. H3MepeHHue
b. usMepsATH b. paspymieHHe
c. Mepa C. ONHCaHHe

Ynpaxuenue 5. Kakue wactu peun 0603HaualOTCs B C/IOBapsX
CHeAYIOIHMH COKpalleHHAMHU:

v.; adv.; a a; n.; pron; part.; prep.

Yupaxuenue 6. Onpereante H3HayaxbHBle (QOPMEL CJICAYIO-
HUX CJIOB; HaHAMTE UX 3HAUEHHS B CJOBape.

Relates; concerned; includes; properties; known; uses; developed;
called; reaching; involves.

Yupaxuenue 7. (I[lapHag paGora). BeNuHImHTEe H3 KaxkAOro
aBsana tekcra 1A 3—4 KJIOUeBBHIX CJOBA.

YupaxHenune 8. ([lapmas paGora). V3 npuHBeAeHHHX HHXKC
NpeNJOXKEHUE BhbepHTe Te, KOTOPhle MOXKHO HCIOJNb30BATH B Kaue-
CTBE TOA3aroJIOBKOB K JABYM HepBeIM af3amam TexcrTa.

Ilpeamer THAPOJOrMH Kak HayKH.
duanyeckue ¥ XUMHYECKHe CBOHCTBa BOJHL.
TUAPOJIOTHYECKHH LUK,

Mopckue BOAH.

Hcnaperne ¢ BOAHOH NMOBEPXHOCTH.
Omnucanne 3eMJH.

Yopaxuenue 9. Hcnonpyss wuHpOpManuio, IOJNYUYEHHYIO U3
[IPOYHTAHHOrO TeKCcTa 1A, paccKaxKHuTe NO-PYCCKH:
— 0 IpeaMeTe THIPOJOTHH KaK HayKH;

~— 0 B3aMMOCBSI3H THJPOJIOTHH C JAPYTHMH HayKaMH;
— o0 I‘PIleOJlOI‘PI‘IecKO(M HUKJe KakK OCHOBHOM .IIOHSATHH THAPO-

JIOTHH.

SOk o=
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Ynpaxuenue 10. (Ilapuasg paGora). Bubepure B Tekcre IA
2—4 npemioXKeHHsl, KOTOpble HauboJee TOJHO OTPaAKalOT ero Cojep-
XKaHHe. ' '

Yupaxuenue 11. CocTaBbTe KpPATKHH IJIaH II€PeCKasa TeK-
cra 1A, ' .

YunpaxHeHue 12. B nesom crTon6lle TPHBOAATCA HEKOTOpHIE
raaronbHbele (OpMH, B INpaBOM — JHYHEe MecroumeHnust. lloaGepure

COOTBETCTBYIOILHE IPYr APYrYy 3eMeHTH #H3 MpaBoOTO H JEBOro
croJibia.

a.am L. you 2. we 3.1 4. she
b.are 1.1 2. she 3. you 4. they
c. is 1. I 2. he 3. it 4. we

d. was 1. you 2. 1 3. she 4. they

Yunpaxuenne 13. IlocTaBbTe rJiarojbi-cKkasyeMbele JaHHBIX
npenyoxenui B gopmy Present Indefinite. RV
I. Hydrology (to be) the science that (to treat) of the waters. .
on the Earth. .
2. I—Iydrology in a broad sense (to be) the science ot water, its. -
properties, phenomena and distribution.
3. The domain of hydrology (to embrace) the full history of
water on the Earth. e
4. Hydrology (to include) the description of the Earth with .
respect to its waters. .
5. Hydrology (to use) the basic sciences as its tools, but it has
developed a technique and subject matter that (to be) dlstlnct from’
those of the basic sciences. '

Yunpaxsaenue 14, Hafinure nognexamee u cxasyeMoe B npen- :
JIOXKeHHSX mepBoro a6s3auma Texcra lA.

Ynpaxuenune 15, [IuceMeHHO mépepeiuTe MEPBHIH a63au TEK-
cra 1A. (KoutpoarHoe Bpems — 15 MuUHYT.) ’

baok 2. HYDROLOGIC CYCLE
LESSON 2

Yunpaxuenue l. (ITapunas pabota). Jo Toro, Kak Bbl HOPOYH-"
TaeTe TekeT 2A, mombiTadTech BCIOMHUThH, YTO BAM H3BECTHO O THIpPO-
JIOTHYECKOM IIMKJe H €ero KOMIoHeHTax. [locrapaiiteck omnpenenuthb
8—10 TepMHHOB, CBSI3aHHBIX C TOHATHEM T[HAPOJOTHYECKOTO IHKJIA,
KOTOpble, Ha Baul B3T/SA, AONKHBI BCTPETHTbCH B 3TOM pasjese.

VYunpaxueunune 2. [lpounraiite Tekcr 2A (KOHTPOJBHOE Bpe-

Ms— 5 MHHYT) H HaliiuTe B HeM OTBETHl Ha CJEAYIOliue BONPOCEHL
1. Hto Takoe «rHAPOJOTHUYECKHH LHKJI»? '
2. Kakue ¢opMb BOJAH HaxonsTcst B aTMocdepe?
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3. B ueMm 3akiiouaercs MexaHHSM 06pasOBaHHS OCAIKOB?
4. I'ile ¥ KaX UPOUCXOAAT TOTEPH OCAZKOB IPH HX BLINALEHHH?

5. UTo TNpPOMCXOAHT ¢ ‘OCAajAKaMH, JOCTHIAlONMMH NOBEPXHOCTH
3erm3

Text 2A. Atmospheric Moisture. Precipitation

Fhe movement of water as it relates to the Earth is called
the «hydrologic cycle». The major elements in the hydrologic cycle
are clearly indicated, but further elaboration is desirable.

Atmospheric Moisture. — All moisture with which man is con-
cerned practically is assumed to originate from atmospheric
moisture. This is merely a convenient starting point from which
to trace the complete water cycle. Atmospherlc moisture consists
of water vapour, clouds, and fog. Water vapour is the gaseous
state of water, and . is present in the atmosphere because of eva-
poration processes on the land or from water surfaces. Clouds and
fog are created by the condensation of water vapour upon small
nuclei in the atmosphere, such as salt or dust particles.

Precipitation. — When water vapour in the atmosphere is cooled,
condensation results, and when the resulting water droplets obtain
a sufficient size, they fall as «rain». If the raindrops pass through
zones of temperature below freezing, hail results. If condensation
occurs at temperatures below freezing, snow is formed. If conden-
sation of water vapour takes place directly on a surface cooler
than the air, either dew or frost is formed, depending upon
whether the temperature at which condensation occurs is above
or below freezing.

Precipitation Not Reaching the Ground. Some precipitation
is evaporated during its fall. Some precipitation is intercepted
by vegetation, from which a part is subsequently evaporated into
the atmosphere; this is called «interceptions, and may amount
to a considerable part of the precipitation.

Precipitation Reaching the Ground.— Of the precipitation which
reaches the ground some infiltrates into the ground, some runs
off over the surface, and some evaporates or is transpired back
into the atmosphere.

Ynpaxuenune 3. ([lapuas paGora). Ilpounrafite caeayiouue
Cj0BA M HaljHTe HX COOTBETCTBHS B DPYCCKOM $i3biKe; OIPELeNHTE,
K KaKHM 4acTsM DeuH OHH OTHOCATCH.

Indicate; element; practically; atmospheric; starting; consist;
gaseous; condersation; nucleus; zone; temperature; infiltrate.

Ynpaxuenue 4. 3anonuure talaniy CIOBAMH U3 Tekcra 2A no
caenyouleMy o0pasuy, NpHUHMMas BO BHHMAaHHe 3HAYEHHE COOTBET-
CTBYIOUIUX CJAO0BOOGDA30BATE/bHEIX 3JEMEHTOR:
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Tnarodnt Cymecrputenpuste | [lpunaratennusie | [Ipruaerus 'l;{gp_é,'gm

precipitate precipitation gaseous reaéhing directly
-created S

YnpaxHernne 5 B HayuHO-TeXHHUECKOH JHTepaType 4acro
BcTpeyaioTcss abCTpakTHBIE CYILECTBHTENbHBIE, CAYXKallHe JJisg 0603-
Ha4yeHHs] TPOLECCOB, SIBJEHHH, KayecTB KaKHX-AH60 INpeaMeroB. Xa-
PaKTepHHIMH Cy(h@HKCaMH TaKHX CYIHECTBHUTENbHBIX SIBJALIOTCH: -tion
(penetration); -ance (distance); -ty (equality); -ing (freezing);
-ment (displacement); -ence (correspondence) u ap

O6pasyiite abcTpakTHBIE CYIIECTBHTENbHBEIE OT CJEIYIOL{HX CJOB;
IPOBEPHTE HX 3HAUEHHA TO CJIOBApIO.

to move to occur - constant -
to assume to intercept direct

to evaporate to complete dry o
to condense important to depend

YnpaxHeHnue 6. 3anosHuTe MNPONYCKH THOAXOAAIEMH 110
cmucnv CJIOBAMH,

. The movement of water as it relates to the Earth iss called

"2, Atmosphenc moisture consists of . . . T L
3. When water in the atmosphere is cooled. . . . results..
4. If condensation occurs at temperatures below freeng
is formed. -
5. Of the precipitation which reaches the oround some
into the ground, some . .. over the surface.- o

Ynpaxuende 7. B npaBoii KOJOHKe HalJHTe PYCCKHE SKBHBS-
JIGHTH CAEAYIOUHX CJAOBOCOUETAHHH, ‘

movement of water
major elements
starting point
water cycle
atmospheric moisture
gaseous state

salt particles

. water vapour

below freezing

10. part of precipitation
11. evaporation process

ra3006pasﬂoe co’cm;’m‘ne‘
HHXKe TOYKH 3aMep3aHHg -
4acTh OCAaKOB
JIBHKeHHe BOJIBI
HpOLECC UCTIApPEHud

. BOXHBIH LHKJN

COJIeBBIC YACTHILBI
OCHOBHBIE BJIEMEHTH
aTMocgepHasi BJara
OTIIpaBHAsl TOUKA
BOJSIHON Tap

Ynpaxuenue 8. ([Tapmasg pabora). [lpounraiite npujoxe-
HHe 2, B KOTODOM TOBOPHTCS O CBSI3YVIOLIHX 3JeMEHTaX, H OIpefesi-
1€, K KAKHM Das3HOBHAHOCTSIM INIPHHAJJ/eXaT Te CBS3YIOIIHE 3JeMeH-
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Thl, KOTOPble BCTPETHUJIHMCh BaM B NPOUHTAHHOM TeKcTe Z2A (Hamprmep,
but, with, because, etc.). Bumumure 5TH cJ0Ba H 3aMOMHHTE HX
SHAYeHHS. '

Ynpaxuenue 9. ([lapuas pabora). Ilpounmrakite npuaoxe-
HuHe 1. Halipute B mepBom abs3aue texcta 2A OCHOBHYIO HIEH, IJIaB-
Hble H BTOPOCTeNeHHBIe JeTasu. 3amoJHHTE B TeTpaldx rpadul cie-
Aaylomen TabJuib:

OCHOBHast Huesa i l

raapHada IL‘ETaJ'Ib | I

BTOPOCTEIEHHBIE JeTasH } l

Vonpaxuenue 10. TlepeBenwre mnepBmit aB3am Texkcra 2A
nuceMenno. (KoutrposnbHoe spems — 15 Mumyr.)

YrnpaxHeHHue ll. B npuBOZMMOM HHXKe OTPBIBKE TeKCTa CO-
ACPAKHUTCS ABa NpPERTOKEeHHUS, KOTOPEE MO CBOEMY CMBICTY HE COOTBET-
CTBYIOT ero ofileMy cojepxkanuio. OupefejuTe 5TH HpelJOXKeHH,

1. Hydrology is an Earth science dealing with the occurrence
and movement of water upon and beneath the land areas of the
globe. 2. With this definition, we may think of hydrology as being
bounded above by meteorology, below by geology, and at land’s
end by oceanography. 3. Glaciation has important effects on the
landscape. 4., Geomorphologically, periglacial regions are very
active. 5. The several sciences are not blocks to be fitted into
individual compartments, and perhaps none of them represents
a distinct body of subject matter so much as it represents a dif-
ferent point of view.

Vopaxuenune 12, (Ilapras pabota). B npuBeaeHHOH HHKe
rTafJnie NOCTaBbTE IUIIOC B COOTBETCTBYIOLUIEH KOJOHKE, NpEABapH-
TEJAbHO OIpPeNe/nB, NPABUJIBHBIM WHJIH HeNpaBHJIbHEIM fABJSETCA TO
HJIH HHOEe YTBepIKJeHHeE. '

Right | Wrong

o

. II condensation occurs at temperatures helow freezing rain
results.

. Water vapour is the solid state of water.

. All moisture with which man is concerned practically is
assumed to originate from underground moisture.

. Clouds and fog are created by condensation of water
vapour upon small nuclei in the atmosphere.

.. Some prempltahon is evaporated during its fall.’

N
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Yupaxuenue 13. [locraBbTe NpHUBENEHHBIE HHZKE TJIarojll B
dopmy Past Indefinite:

concern; relate; call; originate; consist; obtain; fall; freeze;
take; depend; be; run; evaporate.

Ynpaxuenue 14, B naHHOM TekcTe NOCTaBbTe IJaroJbl-CKa-
ayemble B gopmy Past Indefinite.

How River Valleys are Formed

In the meantime other forces (to be) at work. Rainstorms
(to form) streams that (to cut) grooves in the side of the canyon.
Lichens (to grow) on the rock and (to help) crymble it. Tree
roots (to push) their way into cracks in the rock and (to split)
it into pieces.

LESSON 3

Ynpaxuenue 1. (Ilapras pabora). Omnpemennre, KakHe U3
HepeunCAeHHbIX HUXKe CJOB H CJIOBOCOYETAaHHH MOTYT, Ha Ball B3TJISA,
BCTpeTuThest B TekcTe 2B. Ecau cpeam 3THX CJI0OB Bbl BCTPETHTE
He3HaKOMble, HaliluTe HX 3HAUEHHS B CJAOBape:

precipitation; volcanoes; infiltration capacity;: porous stirata;
stream channel system; warm glaciers; surface of the ground;
erosion; percolation; discharge into the ocean; water table.

Tenepb mpounTafiTe TEKCT ¥ MpOBEpbTE NPaBUIBHOCT CBOHX Mpei-
nosiokeHu#. KoHTpoJIbHOE BpeMs — 5 MHHYT.

Text 2B. Surface Runoff and Ground Water

" Surface Runoff. When the rate of precipitation exceeds the rate

at which water may infiltrate into the soil (infiltration capacity),
surface runoff usually occurs. This part of the precipitation after
filling the surface depressions finds its way over the surface
of the ground until it reaches the beginning of a definite stream
chiannel system, through which it passes and is discharged
ultimately into the ocean or some inland water body. There is
some loss in transit because of evaporation to the atmosphere and
infiltration to the bottom and sides of the channel. The latter
may vary from practically zero to nearly 100 %.

Ground Water. A portion of the precipitation penetrating the
ground surface as infiltration will percolate into the ground.
If not absorbed by soil deficient in moisture, or by porous rocks,
this water eventually reaches a level which is completely satu-
rated — the «ground water table». The slope and confining struc-
ture surrounding the ground water body may be such as to pre-
vent its immediate release; or the ground water body may intersect
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a stream bed where part of it will be returned to a body of sur-
face water. Ground water may also flow through porous strata
and reach a level where it may be confined by tighter soils and
thus: -subjected to pressure. If a well penetrates to this level,
it may be artesian and the water discharged will likewise become
part of the surface water. The same pressure zone may contact
the ocean bed and discharge water into the sea.

Thus, the atmospheric moisture with which this description
of the cycle started may follow paths of various lengths and
complexity before it can complete the circuit.

Ynpaxuedue 2. [Ipounraiite cieayomue ¢ioBa 0 HaAHAUTE HX
COOTBETCTBHSL B DYCCKOM SI3BIKC.

“Infiltrate; ~depressions; channel; system; ultimately; transit;
vary; ‘practically; portion; absorb; deficient; structure; prevent;
contact; complexity.

Ynpaxuenue 3. B npaBoli Ko/JoHKe HalAuTe PYCCKHE 3KBH-
BaJIGHTHl COOTBETCTBYIOIIUX CJIOBOCOYETAHHH:

1. rate of precipitation 1. ncnapenue B atrmocdepy

2.7water body 2. TpocauHBaHHE B 3eMJIIO

3. surface of the ground 3. ReHUNT NOYBEHHOH BJAaru

4. stream channel 4. pycso TOTOKA

5. ‘evaporation to the at- 5. BOXHOE 3epKaJlo
mosphere 6. peuHoe pycio

6. percolation into the ground " 7. MOpHCTHIH maact

7. soil moisture deficit 8. HopMa O0caaKoB

8. water table 9. BomoeM, BOZHAs Macca

9. stream bed 10. moBepxHOCTb 3eMJin

10. porous stratum

- Ynpaxuenue 4. Halinure B Tekcre 2B sxBHBaJeUTH CAEAYIO-
AHHMX CJIOBOCOUETAHHH: -

‘HMeThb MeCTO; YacTb OCaJKOB; 3alOJHSTL BIIaAWHBI;, ITOTEPH IIPH
nepexoje; CTOPOHB KaHaJa; IOPHCTble MOPOJH, IepeceKaTb DYC/Io
IOTOKAa; IIPOTeKaTh Yepe3 HOPHCTHE IIACTH; [LOCTHraTh YPOBHS;
UPOHHKATh B MOBEPXHOCTb 3eMJIH; aTMoc(epHasi BJjara; TONIOUIaThCS
IOYBOH.

Yupaxunenne 5 (Ilapras pabora). Bemnwmnte us texcra 2B
BCE TEPMHHEI, OTHOCSLIHECH K NOHSATHAM «TPYHTOBasg BOAa», MOBEpX-
HOCTHLIH CTOK».

Ynpaxuenue 6. 3akoHuuTe IMpHBeJeHHble HHXKe TPeNJIO-
JKeHusd.

1. When the rate of precipitation exceeds the rate at which
water may infiltrate into the soil (uMeer = MecTo NOBEPXHOCTHBIH
CTOK) .
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2. A portion of the precipitation penetrating the ground surface
as infiltration (mpocaunBaercs B 3eMJ0).

3. If a well penetrates to a level where it may be confined by
tighter soils (on MoxeT GBITP apTe3HAHCKHM). .

4. The atmospheric moisture may follow paths (pasnnqﬂoﬁ IJta-
HEl H KOH(HIypauuu).

5. There is some loss in transit because of (chapeimﬂ U 1po-
cayuBaBHs B IAHO M CTEHKH pycaa).

pra)KHeHI/Ie 7. (ITapuas paéoTa) Kakue H3 maHHBIX 110J0-
’KeHHH, C Bailefl TOUKH 3peHHs, HauOojee MOJNHO OTPAXKAOT OCHOB-
HbIe uien texcra 2B. -

. Surface runoff occurs when the rate of precipitation exceeds
the rate of water infiltration into the soil.

2. Precipitated water fills the surface depressions.

3. A portion of the precipitated water percolates into the ground.

4. Percolated water eventually reaches a level at which is
completely saturated — «the ground water tables.

5. The glound water body may intersect a stream bed.

6. The ~atmospheric moisture may follow paths of various
lengths and complexity before it can complete the circuit.

Ynpaxunenue 8 (ITapuass pabora). Bo Bropom absame Tex-
cra 2B nafignre:

— OCHOBHYIO HAEI0;

— [JiaBHbI¢ LeTaJnuH,

— BTOpPOCTENeHHBIE AeTajlH.

Yupaxraenne 9. llucbMeHHO mnepeBefluTe CAELVIOMIHE TEKCT.
KoutpossHoe Bpema-— 20 MUHYT.

~Ground water

Ground water as defined by geologists and engineers, com-
prises only that portion of the water 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.

Yopaxuenune 0. Cpesd TNPUBEACHHBIX HHMKE TJAAarOAbHBIX
tdopm yxaxure dopmpl Participle II.

Exceeds; to infiltrate; occurs; passing; d1scharged been; may;
to percolate absorbed; known saturated confmmg, surroundmg,
to prevent; returned; flows.
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 ¥Ynpaxueune 11. B npuBoguMoM NpOTHO3e IOrOAH IOCTABLTE
riarosisli-ckasyemele B opmy Future Indefinite.

Weather Forecast. General Situation

South-eastern parts of England (to be) cloudy and windy with
rain, some heavy and thundery. This (to spread). north during
. the day to some northern and eastern parts of England. Eastern

parts of Scotland (to stay) rather cloudy with rain at times, but
other parts of Britain (to have) some sunny intervals.

Yupaxneuune 12. 3anosHute TaGaumy NpUBeIEHHBIMH HHKE
NpHJaraTeNbHBIMH ¥ HapeYHsMU IO CJeAyloleMy ofpasuy:

MonoxuTeNbHAs CTeleHb

CpaBedTe/bHAS CTelleHb ! Ilpesocxoanas creneus

porous l more porous l most porous

tight; various; long; much; little; hard; soon; important; late;
near; dependent; far; interesting. ‘

Ynpaxuenue 13. B 1anHOM TeKcTe OmpenesuTe, TAE 3aKAHYH-
BaeTC OAHO MNpeIJIOXKEeHHe M HAYHHAeTCs JAPYroe.

Some of the water that falls on to a drainage basin runs off
the land info streams and rivers while some goes underground
“the rest of the water however, unless it is used by man, is returned
to the atmosphere by evaporation and {ranspiration.

LESSON 4

_ Vaopaxueuue 1. (Ilapuas pabora). Ilpounrafite tekct 2C
* (KOHTPOJbHOE BpeMf— 5 MHHYT).
Cpelnn TpUBENEHHBIX IIOCJTe TeKCTa PYCCKHX IPENJIOKeHHH yKa-

; ZKMTe T€, KOTOphlE€, HAa Ball B3IVIAH, COOTBETCTBYIOT €ro COAEp2KaHUIO.

Text 2C. Evaporation and Transpiration

Evaporation. Water in the liquid state, when sufficiently
subjected to heating by solar energy or otherwise, passes into
the gaseous state. This phenomenon is called «evaporations.
' Evaporation from Water and Snow Surfaces.— Of the total
precipitation, .a very large proportion falls directly upon the
oceans, large inland lakes, and other water surfaces such as rivers
and ponds. That falling on the ocean, together with the water
returned as runoff, maintains the equilibrium evidenced by the
substantially constant  sea elevation. Parts of this precipitation
on water surfaces are ultimately evaporated into the atmosphere
and become part of the atmospheric moisture. In the Arctic and
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in the northern areas of the temperate zones, evaporation from
water and snow surfaces is frequently less than the precipitation,
but the surplus in ultimately discharged to the oceans from which
it is evaporated. Elsewhere, evaporation from water surfaces is
generally equal to or greater than the precipitation falling on them.

Transpiration. One of the basic functions in the life processes
of vegetation involves the process of taking water from the soil
through the roots, utilizing it in producing growth and maintaining
life, and discharging it from pores into the atmosphere as water
vapour. This process of returning soil moisture to the atmosphere
is called «transpiration». The amount of precipitation thus returned
varies greatly with the character of vegetation and the moisture
available to the root system of the plants.

1. Mcnapenne — 3T0 Nepexoi BelIeCTBA U3 JKUAKOTO COCTOSIHUS
B razoofpasHoe.

2. DOJBHIMHCTBO H3BECTHSIKOB — MOPCKOTO IIDOMCXOXKJEHHS; OHH
06pas3yioTcss M3 ocaxaeHuf, cHOpPMHPOBAHHBIX HA J[AHe JPEBHHX
Mopeii.

3. B HegorToprIX paioHax HcmapeHHe ¢ NOBEPXHOCTH BOAH U CHe-

ra MeHblIe, uYeM KOJIMYECTBO OCAaLKOB, BHINAZAKLIHNX Hal 3THMH
paloHaMH.

4. TpaHcnupauusi — 3TO TIpolecC HCIapeHHsl BOJAL C IIOBEPXHO-
CTH pacTeHui.

5. Haubosee BaxHBIMH NpHYMHAMH GeperoBOH 3DO3HH -ABJSIOTCS:
BeTep, BOJIHBE, MPUOpPEKHBIe TEUEHHS.

Ynpaxueunue 2. (Ilapuas paGora). B pasgene «Transpi-
ration» texcra 2C BaM, BepOSITHO, BCTPETHJIHCHL HE3HAKOMBIE CJO0BA.
BoImHIIKHTE WX, CpaBHHUTE C TEMH, KOTOpble BLIHCAJA Baill COCEX, H
obcynnTe ux 3HayeHHe. [IpaBHIBHOCTE CBOMX INPeATOJOXKEHUH Opo-
BephbTE IO CJAOBapIo.

Vupaxuenue 3. (Ilapuas pabora). Onpexpenure 3HaYCHHS
BBII€JIEHHBIX CJI0B, HCXOISl H3 KOHTEKCTa.

1. Water when subjected to heating by solar energy passes into
the gaseous state.

2. A very large proportion of precipitation falls directly upon
the oceans, lakes and other water surfaces such as rivers, ponds.

3. That falling on the ocean, together with the water returned
as runoff, maintains equilibrium.

4. Parts of this precipitation on water surfaces are ultimately
evaporated into the atmosphere. '

5. In the Arctic and in the northern areas of the temperate
zones evaporation from water and snow surfaces is less than
precipitation.

6. Elsewhere, evaporation is generally equal to precipitation.
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Yupaxuenue 4. Hafizure B nparofi KOJOHKE PYCCKHE 3KBH-
BaJEHTH CJAEAYIOIHY CJAOBOCOUYETAHHH:!

1. liquid state 1. BHYTpHMAaTepHKOBOE 03epo
2. total precipitation 2. NoAAEPKUBATE PaBHOBECHE
3. inland lake 3. oCHOBHAs (YHKIUS

4. water surface 4. yMepeHHBIH TOSsIC

5. to maintain equilibrium 5. cyMMa OCaZKOB

6. temperate zone 6. mouBeHHas BJara

7. basic [unction 7. XHIAKOE COCTOsIHHE

8. soil moisture 8. Xapaxrep pPacTHTEJIbHOCTH
9. character of \/eoretatlou 9. BOJHAsI IOBEPXHOCTH

10. root system 10. xopHueBas cucrema.

Ynpaxuenue 5 Bomuummnre na tekcra 2C Bce CyluecTBHTENb-
Hbie' H NpHJarateabHble, KOTOPbIE M0 CBOHM 3HAUEHHAM TakK MM HHAUE
CB3aHBl C IIOHSITHEM <«BOAa». '

YupamHedue 6. PasMecture npepjaraeMble HHXKe CJoBa H
C/OBOCOYETAHHST TO CJACAVIOIIHM TEeMaTHYeCcKHM TIpyInau.

Tunpponorngeckue

Cazyiomue 3aeMent l O6menayunas JaeKChKa
TepMHIb 1 vioujue 3/eMenTh I 111 y

|

To maintain; upon; function; equilibrium; otherwise; healing;
solar energy; elsewhere; discharge, phenomenon; liquid state;
transpiration; amount; to pass; inland lakes; pond; together with;
runofi.

Ynpaxuenue 7. (llapnas pafora). 3amnoJHATEe IPONYCKH B
TEKCTe IIPUBOAMMBIMHE HHXKE CBS3YIONIIMH SJEMEHTAMH,

The. loss of moisture .. . the atmosphere ... leaves and
other parts of plants is called transpiration. A field ... corn
the growing season may transpire an amount of soil
moisture . . . equal to a depth of 30 ecm of water covering the
entire field. Hydrologists and climatologists use the term eva-
potranspiration . ... "a soil moisture loss
evaporation . . . transpriation.

during; both...and; to; of; for; by; almost; due to.

Yupaxuenne 8 llpounrafite Texct 2C eule pas H yKaure
B HeM Te CTPOYKH, B KOTODBIX FOBOPHTCHA O:

— pafoHax, TAe KOJUYECTBO OCAaAKOB IIPEBLIILIAET HCIIapeHHE;

— [polecce BO3BpallleHHsI ITOYBEHHOH BJard B aTtMocdepy;

— COOTHOLLEHHH MeJy KOJHUECTBOM OCAJKOB, BO3BDAILAIOLHUXCH
B atMmocdepy, ¥ XapakrepoM pacTHTEIbHOTO MOKPOBA;

~— 'HCHapeHHH.
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YnpaxueHue 9. BumHmHTe MO HATb KIAKOYEBBIX C/A0B H3 Kax-
noro atsaua Texcra 2C.

Yupamxuenue 10. (ITapsaa pabora). Ha ocHOoBe mMpOYHTaHHBLIX
tekcToB 2A — 2C mapucy#iTe cXeMy TIHAPOJOrHUECKOro UHKJaa, 0603-
HAYHB TIO-aHTVIMACKH KaXKAYXO U3 ero as.

YunpaxueHue [l. B papHbHX TIpeAsOXKeHHAX COJepKarcs
cMbIcqaoBble omubkd. Halipute W ucnpasbTe HX.

The Moon is the source of the energy that activates the hydro-
logic cycle. The consumption of heat from the Sun in the evapo-
ration of moisture from land and water surfaces and in transpi-
ration of soil mojsture by vegetation is the process by which
precipitated water is accumulated in the ground.

Ynpaxuenue [2. Cuenyomue IHONOXKEHHS VIOMHHAWOTCS B
rekere 2C. Omnpepenure, KakHe H3 HHX [OPEICTABJISIOT OCHOBHYIO
HJICI0, KaKHe — BTOPOCTENCHHBIE AeTaJH.

1. Water in the liquid state, when subjecled to heating, passes
into the gaseous state. ‘

2. Parts of precipitated water are evaporated into the
atmosphere.

3. In the Arctic evaporation from water and snow surfaces is
frequently less than the precipitation.

4. One of the basic functions in the life processes of vegetation
is transpiration —that is the process of returning soil moisture
to the atmosphere. )

5. The amount of transpiration varies greatly with the character
of vegetation. '

Ynpaxuenue 13. [lucbMeHHO nmepeBeiWTe CHACAYIOIIHH TEKCT.
Kourpoabnoe Bpemsi-— 15 MHUHYT.

Evaporation

Moisture exists in all three states of matter in the atmosphere,
as vapour, liquid, or solid; changes from one to the other are
known as phase changes, and significant amounts of energy are
involved in accomplishing these changes. In the process of eva-
poration, 600 calories of latent heat are required to change one
gram of water from a liquid to a vapour state. Normally such
a heat loss would be quickly compensated by conduction and
radiation. In the reverse process of condensation, latent heat is
released into the atmosphere, causing a slight rise in temperaturé.

Vopaxuenue 14. B rtekcre 2C Haliiure IIpefJOXeHHs, IvIa-
roJibl-CKa3yeMule KOTODPBIX Bhipa)eHb (OPMaMM CTPaaTe/bHOTO 3a-
Jora.
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Ynpamuenue 15, Ilepennmnre npeasomenus, NOCTaBUB TJa-
roJIBl-CKagyeMbie B (JOPMY CTPafaTe]bHOTO 3ajora COOTBETCTBYIO-
I[ETO BPEMEHH. v

I. The moisture evaporated (to lift, to carry) and temporarily
stored in the atmosphere (Present Indefinite).

2. Evaporation (to determine) from records of the water level
changes in the pan (Present Indefinite).

3. Man (to affect) by water in the development of his civiliza-
tion (Present Perfect).

4. 1f there is a vegetative cover over the soil surface, then any
precipitation (to catch) and (to redistribute) (Future Indefinite).

5. The void spaces in the soil and rock function as a tremen-
dously large reservoir to which water (to add) by infiltration
(Present Continuous). ~

Ynpaxuenune 16. Hafinure B tekcre 2C riuarojbHbie (OPMBI,
OKaHYHBaloiuecsi Ha -ed; ompenenntTe, K KakUM HacTaM pe4Yd OHH
OTHOCSITCSI; [IePEBEJNTE HX HA PYCCKHH s3bIK.

Yopaxuenue 17. PaccraBbTe UpeJOKEHUS, HCXOAS H3 HX
JICKCHUECKOH IOC/IeL0BATENbHOCTH.

1. Since the air contains water vapour, it will condense into
millions of tiny droplets of water and ice.

2. As air rises, it becomes cooler.

3. These form clouds.

4. They fall as rain, hail, snow or sleet.

5. If the condensation continuous, the droplets become too heavy
to be hield up.

Yunpaxuenue 18 IlpersapurenbHO 03HAKOMHBIIHCH C IIPHJIO-
JKeHHeM 3, mpouHTaiiTe BCIyX HH(DH, COAepiKalluecss B AaHHOH Tab-
JHIe:

Water of the Earth

Water Cubic Kilometers
Oceans ' 1,330,000 000
Glaciers, ice fields ' 29,400,000
Lakes, inland seas, rivers 230,000
Subsurface 8,500,000

Tectn x Gaokam 1—2
T4 ‘

1. 3anosnuTe MPONYyCKH B MPeNJIOXKEeHHsX, BHIOPAB COOTBETCTBYIO-
IiHe BapHAHTH IIpeIJiaraeMbiX CJIOB:

1. The study of the origin, history, occurrence, and structure
of rocks is called . . . ..
a. petrology, b. hydrology
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2., ... is the interchange of water substance between the
ocean, the atmosphere and the land areas of the Earth.

a. evaporation, b. hydrologic cycle

3. When the rate of precipitation exceeds the rate of infiltration
of water into the soil . . . . usually occurs.

a. surface runoff, b. ground evaporation

4. Water vapour is the . .. ..

a. liquid state of water, b. gaseous state of water, c. solid
state of water.

5. Rain or melting snow enter the interstices of the soil. This .

process is called . . . ..
a. saturation, b. condensation, c. infiltration

[I. ¥Ykaxure uucdpoit caoBa, KOTOphle IO CBOeMY 3HAUEHHIO He
COOTBETCTBYIOT JAAaHHON TeMATHYECKOH TCpyiIle:

1 2 3 4 5 6
moisture: evaporation; process; dream; precipitation; congratu-
7 8 9 10

lation; car; condensation; channel; discharge.

III. B neBom croabue olpenenuTe cJI0BO, Nepef KOTOPHIM LOJXK-
HO HaXOJIHThCs CJOBO H3 IpaBoro crosabna. B coefi pabore yka-
KHUTe OYKBY, COOTBETCTBYIOILYIO TOH HJIH HHOH cTpOuYKe H LUDPY,
0603HAYAIOLLYI0 HCKOMOE CJIOBO, Hampumep, a-l, ¢-2 u T. 1.

I 2 3 4 5
a. Water continually evaporates the atmosphere into
1 2 3 4 5 6 7
b. land areas, from ocean, lake and stream from
1 2 3 4 5 6
c. surfaces from plant transpiration. Winds carry and
1 2 3 4 5 6
d. the water vapour it eventually precipitates until
1 2 3 4 5 6 7 8 9
e. to the Earth again rain or snow. The water as
1 2 3 4 5 6
f. is temporarily stored underground and glaciers in
1 2 3 4 5 6 7 8
g. and lakes returning to the sea by surface before
1 2 3
h. runoff underground seepage. ‘ and

IV. Hafinute TepMHHB, KOTOPBIMH MOXHO OBLJIO 6B 3aMEHHTDb
CJeAYIOLIHEe CJHOBOCOYETAHHA:

a. the circulation of water from sea, through the atmosphere,
to the land,;
b. gaseous state of water;

c. the loss of moisture to the atmosphere by leaves and other
parts of plants;
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d. the residual amount of rainfall that remains after evapora-.
tion and transpiration.

T

I. ITo BbIeneHHEIM cy0BoOOpa30BaTe/ibHEIM 3JEMEHTAM Olpeie-
JUTE, K KaKOH UacTH peud IpHHAIJex)aT CAelYIOUlHe cJoBa:

1. central —a. cymiectsuTesnbHOe, b. mpuiaratesbHoe, €. Hapeuue

2. primarily — a. cyutecTBHTeNbHOE, .b. TOpHJIarareibHoe, C. Ha-
pedue
3. property — a. CyIIeCTBUTEJNbHOE, b. NpUJaraTetbmoe, ¢. Ha-
peune :

4. intensify — a. cyniecTeuTeNBHOR, b, TJAaroJ, . YUCAHTENbHOE

5. movement — a. CyllecTBHTe/NbHOE, b. NMpPHUYACTHE, C. TJIATOJ

[I. BeiGepuTte npaBUJbHBIH T[EpeBOJ C/eAYIOIIHAX (OPM U CJIORO-
COUeTaHHUN.

1. is called . Ha3BIBaJOCh
. HasplBaeTcs
Ha3BaHHBIH
. HCIIOJIb3yeTcst
. HCIOJb3yeMBbIl
HCII0Jb30BAIOCh
. OOBIYHBIH
. CaMBIfi OOBIUHBLH
GoJjiee OOBIYHBIH
. TIOTJIOLIeHHAas BOAA
. TorJIollaeMas BOAA
BOJa IMOTJOLlAJNaCh
. HCHapsercs
. HcTapsAeMblil
HcliapeHHBIH
. pactagBlIHil cHer
. TasiHHEe CHera
TaWIIUNR CHEr
. HcTapuacs
. MCIApHUTCH
C. HCOapseMBbll
8. The shallower the lake, ... 4. MeJIKoe 03epo
b. uem Mesbue 03epo
¢. Bosee MeJKoe 03epo

2. have been utilized
3. most common

4. absorbed water

5. is evaporated

6. melting snow

CTMOTEO TN OTPOTHD OO

7. will evaporate

oo

TT

I. Hafigure B Tercre 2B n o6osnaubTe nudpamu jgBa NIPEAIOKE-
HHSI, KOTOPble HE COOTBETCTBYIOT ero o0IEMY COREPIKAHHIO.

1. Runoff is the total amount of rainfall which reaches a stream
channel and flows out of the watershed. 2. Runoff includes water

flowing over the surface to the channel as well as that which
reaches the stream by infiltration. 3. Runoff is the residual amount
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of rainfall that remains after evaporation and transpiration takes
place. 4. It has been. estimated that approximately 80 % of the
world’s rainfall is lost to rivers and only the residual 20 % becomes
runoff. 5. Polar front is a dense, cold air mass sliding under
tropical air like a wedge. 6. As the lighter warm air rises, it cools
and clouds and precipitation follow.

II. ¥Ykaxure OykBamu Te y'TBep}K,/leHHH KOTOpHlE, Ha Baul
B3NS, SIBJASIIOTCS IIPaBHJIbHBIMH:

a. Fog is created by condensation of vater vapour upon small
nuclei in the atmosphere.

b. Parts of precipitation on water surfaces are evaporated into
the atmosphere.

c. The amount of precipitation returned to the atmosphere by
transpiration does not depend on the character of vegetation.

d. Two phases of the hydrologic eycle are rainfall and runoff.

e. Lithosphere includes surface water, subsurface water, snow,
ice fields, glaciers, etc.

[I1. TlucbmenHo mnepeBefuTe chaeAyloluil TexkcT. KoHTposbHOe
BpemMs — 20 MHHYT.

Hydrosphere

All the water, both liquid and frozen, found in the oceans,
cn land and underground as well. as the water vapour in the at-
mosphere is called hydrosphere. It is an envelope of- irregular
thickness around the planet. Along with the atmosphere, litho-
sphere, biosphere and centrosphere, it is one of five spheres
of the Earth. It includes surface water, subsurface water, snow, ice
fields, glaciers, ice in the ground, and the gases, liquids and solids
suspended or dissolved in water. It was formerly believed 'that
the hydrosphere condensed out of a primitive atmosphere as it
slowly cooled. However, evidence now suggests that it was derived
from the interior of the Earth and reached the surface by way
ol volcanic vents.

Buok 3. ROCKS AND SOILS
- LESSON 5

YrnpaxHenue 1. Mcxoas w3 HasBaHHS TEKCTa, OMpPEIEJHTE,
KaKHe W3 TpPHBELEHHBIX HIXKe CJIOB H CJOBOCOYETAaHHH MOTYT, Ha
BAll B3TJSJ, B HEM BCTPETHTbCH. ECau cpeln NpPHBEJEHHBIX CJIOB BaM
BCTPETATCA HE3HAKOMBIE, HaliuTe WX 3HAUEHHs B CJOBape..

Geography; branch; transpiration; relief; infiltration; crops;
features; landforms; evaporation; droplets; agency; endogenous
processes; exogenous processes hydrograph; mountains; plaleaux;
crust;-tectonics.~ :
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Tenmeps mnpounrtaiiTe TEKCT W NpPOBepbTe IPABHALHOCTb CBOHX
npexpnosoxennii. KoHTposbHOe BpeMs— 3 MHHYTHI,

Text 3A. Geomorphology

The branch of geography which studies the Earth’s relief
features is known as geomorphology. This is concerned not only
with the shape of landforms, but also with the agencies which
create them. Land-forming processes may be grouped broadly into
two types: internal or endogenous processes stemming from the
tectonic forces beneath the Earth’s surface; and external or exo-
genous processes related to surface weathering, water, wind, ice
and the sea. Nearly all the Earth’s major relief features, such as
mountain chains, ocean trenches, basins and plateaux, are tecto-
nically formed, even though their detailed landforms may be the
result of exogenous sculpturing. It is important that we know
something of the structure of the Earth’s crust and the forces
at work within it, particularly in the context of the modern
concept of plate tectonics. Another way, in which geological
considerations are important in landform studies is that different
rocks vary considerably in their resistance to erosion.

Ynpaxueuue 2. [lpounrafite crenyiomine c/oBa U ONpeReu-
T€ HX COOTBETCTBUS B DYCCKOM S3HIKE:

geography; relief; geomorphology; process; tectonics; endoge-
nous; exogenous; major; ocean; basin; plateaux; detail; result;
sculpture; structure; context; concept; erosion.

Ynpaxuenue 3. Hafinure B Tekcre 3A 3KBHBAJIEHTH CJeaylo-
IIHX CJOBOCOYETaHHI:

oTpacab reorpaduy; Qopma pedbeda; BHYTPEHHHE IIPOLECCH;
BHEIIHHE TIPpOLECCH; TEKTOHHYECKHE CHJ/IB; TOpPHEIEe I[eNH; OKeaHHUe-
CKHH xeso0; 3eMHas KOpa; TEKTOHHKA IJIUT, COTMPOTUBJIEHHE 3PO3HHU.

Yunpaxuenue 4. Hafingure B Tekcte 3A OTBeTH Ha ClelyioHIHe

- BOTPOCHL:

1. Uro usyuaer reoMoposaorus?

2. UTo Takoe «3HAOTEHHBIE INPOIECCHI»?

3. C KakuMH SIBNEBHSMHU CBS3aHHl «JK30TE€HHBIE NPOIECCHI»?

4. KaxoB xapaxrep INPOUCXOXKAEHHA TakKuX (opM peiabeda, Kak
ropHble IeNH, OKeaHH4YecKHe Kejoba, FOpPHBIE IJAATO H T. A.?

YnpaxXHeHue D, 3amlofHHTe IpPadsl ITIPUBOAHMOH HHXKe Tab-
JIHIBl CJI0BaMH, OTHOCALIMMHCHA K CJEIYIOUIHM IOHATHAM:

Land-forming processes’ Relief features .
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Ynpaxuernne 6. .3anosHure nponycxﬂ COOTBeTC’I‘ByK)L[lHMH e
CJIOBAMH H3 TEKCTa.

1. The branch of geography which studles the Earths rellef-.;
features is called .

2. Land- formmcr processes may be orouped broadly mto two-
types . ... and .

3. Nearly all the Earth’s major . relief features are .. ...
formed. . v S

4. Exogenous processes may result in formation of ... .. .

5. Different rocks . ... considerably in their resistance to - -
erosion. : S

Yupaxueunue 7. ([lapras pabora). Ecau 6m mepex Bamu: =" -
cTossia 3ajaya BhLIGpATh OJHO MpENJOXKEeHHEe B KauecTBe KJIOUeBOro * "«
KO BCEMYy TeKCTy, KaKoe INpeiJIOXKeHHe Bbl Obl BHIGpau? Bled

Ynpaxuenue 8 (Ilapuaa pa6ora). Ilpuaymaiite 3—5- Boupo-

coB kK Tekcry 3A. IlompocuTe OTBETHTh Ha HHX APYryio napy cry-'- e

nenroB. O6MmeHsifiTech BOIPOCAMH.

YnpaxHenue 9. Bubepure npaBHNBHBIA BapHaHT oTBETA" HA
IIoCTaBJIeHHbIe BOIPOCH: :

1. What science studies the natural and - a. Geomorphology
human systems which make up the b. Geography
Earth? c. Biology

2. What instrument is used to measure a. Thermometer -
earthquakes? b. Seismograph. -

c. Anemograph -

3. Nearly all the Earth's major reliel a. Yes

features are tectonically formed, b. No

aren’t they? I don’t know

Yunpaxunenue 10. [Tepeeanre Texcr nucbMenHo. KoHTposbHOe -
BpeMs — 20 MUHYT.

s

Geomorphology Defined

Geomorphology is a geologic science dealing w1th the suxfaco

features of the Earth, including those on land and under the oceans, -
and, in particular, with the characteristics, origin and geologic-

111story of all landforms. It also deals with the physical and . ..

chemical processes that act at or near the Earth’s surface, such
as weathering, rivers, groundwater, glaciers, wind and so on.

Geomorphwography is the descrlptlon of geomorphic features,
Geomorphogeny * deals with the origin of geomorphic features.
Paleogeomorphology deals with ancient erosion surfaces and other
kinds of anment topography, whether buried or at the Earths
surface.

* T'eoMopgoreHss. . , . - S
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Ynpaxuenue 1]. ITpounraiéite cnepywoiuii tekcr Bciayx. Oco-
6oe BHEMaHHe OOpaTHTe Ha YTEHHEe IH(POBBIX AAHHEIX.

Do you know that:

— the Earth'is not a perfect sphere, it is widest at the equator
(12,756 km diameter) and shortest at the poles (12,714 km diame-
ter),;

— a journey round the equator is 40,076 km;

— the Earth spins once every 23hrs 56 min and 4 secs;

— 70 % of the Earth’s surface is covered by oceans;

0/—.— 7 large land masses called continents cover the remaining
30 %;

— the' difference between the highest point of land (Mount
Everest at 8,848 m) and the deepest part of the ocean (the Ma-
riamas’ Trench at 11,035 m) is small compared to the size of the
Earth.

YnpaxkHenue 12, Vxkaxure, B Kakux NPeLTOXKeHHAX TeK-
era 3A GopMbl HA -ing COOTBETCTBYIOT PYCCKOMY NMPHYACTHIO C OKOH-
HaHHAMH Ha -HiKH, -mas, -lee.

Ynpaxsuenue 13. B caepyiomux mnpenjoxeHusx Buepure
NpaBHJAbHYIO (GOPMY IIPHUACTHS.

. Crustal material (forming/formed) the continents is (com-
posing/composed) of two sublayers.

2. The activities of animals (included/including) humans and
plants are also (including/included) as exogenic processes.

3. These processes erode, transport and deposit (produced/pro-
ducing) many of the rocks and (formed/forming) most landforms.

4. Tectonics is a branch of Earth science (dealt/dealing) with
the larger structure features (finding/iound) on or near the Earth’s
surface.

5. The average amount of water (held/holding) as soil moisture
at any (giving/given) time is in the order of 6,000 cubic miles
for the world as a whole. '

YnpaxHeHue 14, HepeBe,uHTe CJHERyIOUlHe COUYeTaHHsI HMeH
CYUIECTBHTENBHBIX Ha DPYCCKHH S3BIK. Ilpn HeOﬁYOIIHMOCTH HCTIOJIb-
3yHTe CJIOBADH MO CIENHAJbHOCTH.

Water losses, forest cover, infiltration capac1ty, infiltration
capacity values, soil moisture measurement, snowmelt problems,
stream flow hydrograph, surface water storage problem.

LESSON 6

Ynpaxuenue 1. Ilpounrafite Teker u mocrapafiTech IOHATH
ero cogepxanue. CpeAn NPHBEISHHBIX IMOCJEe TEKCTa PYCCKHX Ipel-
JOKEeHUH YKaxKuTe Te, KOTOpHE, HA Ball B3IJifiJ, COOTBETCTBYIOT €ro
copepxanHio. KourpospHoe BpeMs— 5 MHHYT.
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Text 3B. Layers of the Earth

From a study of earthquake waves, it is known that the Earth
is made up of a series of concentric zones: the crust, mantle, outer
core and inner core. The crust varies greatly in thickness:
beneath the oceans it is as little as b km in places, but extends
down to 70 km beneath mountain ranges. Although many kinds
of rock are found in the crust, they fall into two main groups.
The ocean basins are underlain mamly by basaltic rocks containing
much iron and magnesium and having densities of between 2.8
and 3.0. In continental areas, granitic rocks predominate; these
are rich in silicon and magnesium and are lighter in both- colour
and weight.

The base of the crust is marked by a surface called the Moho
named after the seismologist Mohorovicic who discovered it. Below
the Moho lie the even denser rocks of the mantle. The upper part
of the mantle is solid to depths of about 100 km and, together with
the crust, forms a relatively rigid shell round the Earth called
the lithosphere. Underneath this in the mantle there exists a par-
tially-molten layer which is capable of slow flowage. This zone
is known as the astenosphere and reaches minimum strengh
at depths of around 200 km; below this strength again increases.
The recognition of these two zones is fundamental to the under-
standing of large-scale crustal movement.

1. 3emas COCTOMT H3 HECKONBKHX KOHIEHTPHYECKHX SOH: KODE,
MaHTHH, BHEINHErO H BHYTPeHHero sjipa.

2. Sposuﬂ NPOHCXOJHUT TOTAA, KOTAA HOTOK 06/ajaer H3GHITKOM
3HeDPTrHH, HO H36BITOUHAS IHEPrusl He BCerja HPUBOAHT K 3PO3HH.

3. Kopa 3emuu HeoiHOpOJHA MO TOJILIHHE. _

4. O6uras miIolmajAb ITOBEPXHOCTH BOABl H cyum Ha 3emse co-
crapjasger npHOausutenpHo 197 000000 xBagpaTHBIX MHJb.

5. Hlenbh —3T0 4YacTb KOHTHHEHTAJIbHOH IIATHOPME, KOTOpas
HaxXOoJNTCH HHUXKe YPOBHS MOpA.

6. TopHble mopoxsl, obpasywiye KOpy 3eMJH, AensTcss Ha 2 oc-
HOBHBIX THNa: 6a3aJbT H I'PaHHT.

7. XapaKTepHOH OCOGEHHOCTHIO OCHOBAaHHSI KOPHI SeMJm ABJISETCH
nopepxHocTs MoxopoBHuHya.

8. Beigenenue aByx o6oJouek 3eMJsH — JAUTOCHEDPH H a'cTéHoC'q)e-
PBL — BaXHBl JJIf NOHHMAHHS KpPYINHOMAcWTaGHbIX ﬂ;BI/I}KeHHH 3eM-
HOH KODHI. :

Yopaxunenue 2. Omnpejenure, Kakue COOTBETCTBHUSI B PYCCKOM
s13blKe HMMEIOT CJeAYIOIie CJI0Ba:

series; concentric; zone; mantle; extend; group; basin; basalt;
granite; colour; lithosphere; fundamental. _

Ynpaxuenue 3. (Ilapnas paGora). Onpegenute 3HaueHHS
BbIJ€IEHHBIX CJIOB II0 KOHTEKCTY.

1. From a study of earthquake waves, it is known that the
Earth is made up of a series of concentric zones.
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2. The crust varies greatly in thickness; beneath the oceans it
is as little as 5 km, but extends down to 70 km beneath. mountain
rz.nges.

Although many kinds of rock are found in the crust, they
fall into 2 main groups.

4. The ocean basins are underlain mainly by basaltic rocks.

5. In continental areas, granite rocks predominate.

6. The base of the crust is marked by a surface called the Moho

Ynpaxnaenne 4. (Ilapnas pabora). B rtekcre 3B, BeposrHo,
OCTA/JIUCh CJI0BA, 3HAYeHHS KOTOPHIX BHl He 3HaeTe. Brmuimnre wux,
CcpaBHHTe ¢ TeMHd, KOTOpBle BBINNCAJ Ball cocel, U OOCYANTE HX
npejanonaraemoe 3HavyesHne. [IPaBHJIBHOCTH CBOHX IIPEJIIOJIOKEHHI
lipoBepbTe 110 CJIOBAPIO. '

Ynpaxs"enue 5 PasmecTure npuBefeHHHEe HHXKE CJIOBA H CJO-
BOCOYETAHHS 10 COOTBETCTBYIOIIMM TEMATHUECKHM TpYIaM:

Cuasypomue 3JeMeHTH

TepMmunn l Ofmenayunas aeKCHKA

1

|

mantle; crust; to vary; although; groups; basaltic rocks; to con-
tain; density; by, predominate; both...and; weight; Moho surface;
together with; lithosphere; underneath; flowage; again; below. :

Ynpaxpénue 6. B xaxiaom npeisoxeHu:d mNeproro . ab3aina
tekera 3B HafaHTe noAJeikaliee, cKa3yeMoe.

Yupaxuenue 7. YeTHO mepeBeaute BTOpol ab3anm Texcra 3B.
Ynpaxuenue 8. Ilpounrafite BCAyX [O-aHIVIHACKH CHEAYIO-
e YHCJAHTEJbHELE!

7, 17; 70; 300; 700; 70,000; 226; 387; 8,472, 0008 6,282; 1/2;
1/5, 1/10 8/9 02 0002 00002 365 26.407; 286. 993 124.944;
34 9% 1-1; 2-i1; 9~}“1; 155-171; 1000-1‘/’1. '

Ynpaxuenue 9. BribepuTe NpaBUJbHBIA BapHaHT IePEBOAA
BbiJeJeHHBIX (OPM 'H CJIOBOCOUETAHHHA.

1. There are in the United States nearly a, TaM ecThb
12,000 observing stations, practically b. umeercs
all of which take measurements of C. MMeJoCh
precipitation.
2. There exists a partially-molten layer a. TaM CyLIecTBYeT
which is capable of slow flowage. b. cymecrByet
: C. HaXOguTCH
3. Basaltic rocks have densities of bet- a. UMenT
ween 2.8 and 3.0. b. uMean
c.

HMeer
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4. Scientists have measured the speed a. UMEI0T H3MepeHUe
with which earthquake waves propo- b. uaMepsioT
gate through Earth materials of C. U3MepHuJH
different densities. '

5. As we have seen, the Earth is made 4. BHAHM
up of a series of concentric zones, b. Bunenu

C. JIOJIXKHBI BHJIEThH

6. It is known that the Earth is made up a. 4to

of a series of concentric zones. b. xoropuiii
C. HMEHRHO

7. Continents are the parts of the conti- 4. KOHTHHEHT
nental platforms that stand. above b. Xotopeie
the oceans. C. UMEHHO

8. Density of the oceanic crust is greater a. XoTopas
than that of the overall continental b. nnoTHOCTD
crist. ¢. 4TO

LESSON 7

Ynpaxnenue 1. Ilpounraiite npo ce6s. npepnaraeMbiii HUXKe
TEKCT (KOHTPOJbHOE BPeMf — O MHHYT) H OHPELEIHTE, Ha KakHE H3
JaHHBIX BOIIPOCOB MOXKHO HalTH B HEM OTBETHI.

. Kakue mpoueccel cTaHoBATCA ONpenesOUHMH npu dopmHpo-
BaHHH Japimiadra Ho  Mepe ocaalieHHst TeKTOHHUYECKO#d AesiTels-
HOCTH?

2. Kakne ¢opmer penapeda dABASIOTCT HaHOoJee XdpaKTEPHBIMH
ans BenugobpuraHuu?

3. Uro Takoe «BYJKaHMYECKHH Ba»? -

4. Kako#i BHJ ropHbx Inopox o0pasyercss HENOCPEACTBEHHO H3
Marmel?

5. Ha KakKue OCHOBHbIe rpyunbl, ¢ TOYKH 3PCHHA NMPOHUCXOXKJAECHHHA,
LeSATCA TOpHblE MOPOJBI?

6. Ha xaxme THIBI NOADPAa3Ae/sIOTCS OCAJOYHLIE MOPOJILI?

Text 3C

External weathering and erosion processes gradually become
the dominant factors in the development of the landscape as tec-
tonic activity ceases or becomes very slow. The influence of geo-
logy remains important but passes to a more detailed level in
which rock type (lithology) and structure may strongly influence
local relief features. In all landscapes, the critical factor is not
so much the absolute resistance of a rock as its resistance relative
to the rocks around it. It is this which creates the pattern of high
and low relief. For instance, in south-east England chalk is a re-
latively resistant rock in relation to adjacent strata, but in Nor-
thern Ireland it is soft compared to surrounding basalts.
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Rocks' are normally classified into three major groups according
to their origin. Igneous rocks are those formed directly from
magmas. These can be classed into extrusive (volcanic) and
intrusive (plutonic) types, the latter cooling within the crust.
Sedimentary rocks are composed of the broken-down products
of older rocks, redeposited on land or under water by suiface
processes. Sedimentaries are subdivided into clastic rocks, formed
by the mechanical aggregation of materials (as. in shales or sand-
stones), and organic or chemical rocks, formed by the precipitation
of soluble minerals (as in limestone). Metamorphic rocks are
those which have 'undergone change because of great heat or
pressure. This may occur to igneous, sedimentary, or even rocks
that are already metamorphic. However, from the point of view
of landforms it is the mineralogical composition of rocks that is
more significant than their origin, especially in determining
weathering characteristics.

Ynpaxuenue 2. (Ilapuas pabora). Bribepure Hambojee HOA-
XOASIUH, Ha Baul B3MVIsA, 3arojoBoK ais rexcta 3C.

‘1. Weathering and Erosion.

2. Tectonic Activity.

3. Lithology.

4. Igneous and Sedimentary Rocks.
5. Resistance of Rock.

Ynpaxueuue 3. (Ilapuas pabora). B mpaBo# xoJoHKe Hai-
JHTe PYCCKHE 3KBHBAJEHTH CHENYIOUIHX CJAOB M CJIOBOCOUYETAHHH:

I. weathering process 1. u3BepXKEeHHEIE TNMOPOMHL

2. dominant factor 2. TOYRa 3peHHs

3. tectonic activity 3. TEeKTOHUYecKas JesATesb-
4. relief features HOCTb

5. igneous rocks 4. mpeobianalomuli GhaxTop
6. sedimentary rocks 5. ocafouHBle TOPOMLHI

7. clastic rocks , : 6. MexaHHYyecKOe HAaKOIJICHHE
8. mechanical - aggregation 7. pacTBOpHMble MUHEepaJbl
9. soluble minerals 8. dopma peabeda

10. point of view 9. 06J0MOUHBlE MOPOJIEI

10. npouecc BHIBETPHBAHHSA

YonpaxHenue 4. Bemnumure #3 tekcra 3C Bce CyILECTBHTENb-
Hble W HpHJIaTaTeJ bHEIE, KOTOPBE UMEIOT OTHOMIEHHE K MOHATHIO «TOp-
HBle mopoAri». ECJHH BR He 3HAaETe 3HAUEHHA Kakoro-1ubo cjosa,
HaHIHTEe €ro B CJOBape.

YunpaxHernue 5 Hcnoabsysi aBe KOJOHKH CJOB, COCTaBbTe KakK
MOXKHO OOJibllee KOJHYECTBO CJAOBOCOUETAHHH:

important processes
high factor
metamorphic rocks
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surface - relief
organic

low

erosion

critical

Ynunpaxuenue 6. (Ilapuas pabora). Ha#iznre B Tekcre 3C,
K KaKHM CYUIECTBHTEJbHBIM OTHOCATCS C/eAyIOUlHe NpHJaraTe/bHble;
nepeBelyTe 9TH CJOBOCOUETAHHS HA PYCCKHH fA3BIK.

Significant; dominant; external; tectonic; local; absolute;
adjacent; major; extrusive; chemical.

Ynpaxuernue 7. Mz npuBefeHHBIX HHUXKe MNpPEAJIOXKeHHH Bbibe-
pUTe Te, KOTOpbie OTPaXkaloT OcHOBHBle Hien Tekcra 3C.

1. In south-east England chalk is a relatively res1stant rock in
relation to adjacent strata.

2. In all landscapes, the critical factor is not so much the ab-
solute resistance of a rock as its resistance re]atlve to the rocks
around it.

3. External weathering and erosion processes gradually become
the dominant factors in the development of landscape.

4. Rocks are normally classified into three major groups
according to their origin.

5. Metamorphic rocks are those which have undeloone change
because of great heat or pressure.

6. Sedimentaries are subdivided into clastic and organic rocks.

YnpaxHenue 8 B mpuBeeHHOM OTpPHIBKE TeKcTa COREPKUTCSH
3 cMbicjaoBele ominb6ku. He sarasapiBag B TekcT 3C, HalliHTe 3TH
OWHOKKM ¥ TIPUBEJHTE TIPaBUJbHBEIE BApPHAHTHL. :

Rocks are normally classified into three major groups ac-
cording to their origin. Igneous rocks are composed of the broken-
down products of older rocks redeposited on land or under water
by surface processes. Sedimentary rocks are those which have
undergone change because of great heat or pressure. Metamorphic
rocks are those formed directly from magmas.

Ynpaxunenue 9. (ITapuas pabora). Ilpensnoxenuss HaHHOTO
TeKcTa HanucaHel 6e3 3HaKoB npenuHaHug. OO6cyaute, TIe KOH-
yaeTcst OJHO NpeJIoKeHHe H HauyHHaeTcsl Apyroe.

Some rocks are formed when molten lava cools and hardens
the minerals in the lava form interlocking crystals when they cool
volcanic lava normally contains very small crystals since they
do not have time to grow when lava can cool quickly if the lava
cannot reach the surface it cools much more slowly so that there
is time for the crystals to grow this type of rock therefore has
larger crystals.
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Yanpaxuenue 10 (Ilapuas paGora). B npuBOoIuMOM HHXKe
TEKCTe IIPOMYIIEHO ABA IIPefJIOKEHUs, KOTOphle NPHBOAATCH HuXKe.
ITpounraiiTe TEKCT M OIpEIEJHTE HX MECTO B HEM.

1. Sideways pressure compresses thin grains of clay and re-ar-
ranges them to form slate. 2. Gneiss and schist are crystalline

rocks which have been formed by a mixture of great heat and

pressure in regions of mountain building. 3. Rocks like these often
contain new and unusuwal minerals such as garnets.

I. This rock can split along the lines of weakness into thin
sheets or slabs.

II. They are so highly altered by the regional metamorphism

* wthat-itis" difficult to recognize the original rock.

Yunpaxunenue 11. (Ilapuas paGora). Ilpouuraiéite Tekcr 3C,

- MojJiMHHOe HasBaHHe Koroporo «Lithologys, eme pas u nepesenute

Te €ro HNPe/JIOKEeHHs, KOTOphle [0KasaJuch BaM Haubojee CJIOKHBI-
mH. O6GcynuTre NepeBOj 3THX MPELJONKEHHH MeXAY CoOOM.

YnopaxuerHue 12. 3anoaHure NOPONYCKH NOAXOASAILIUMH IO
CMBICJAY CJOBaMH.

The plates of the Earth’s crust . . . . about carrying the conti-
nents with them. ... . continents were therefore in different
positions . ... the past, and today they are ... . moving.
The slow movement over millions . .. . years is known as con-
tinental drift.

in; of; move; the; still.

Ynpaxueuue 13. IlepeBeaure NMHCHEMEHHO CJELYIOIIHH TEKCT.

-KountposbHoe Bpemsi— 15 MuHYT.

Rock

Rock is a mineral aggregate constituting an appreciable part
of the Earth’s crust. In the broad sense rock, when of considerable
extent, includes beds of sand, gravel, clay and other noncohering
masses of mineral materials. However, a more restricted usage
implies a consoclidated and relatively hard mineral aggregate.
The expression «hard as a rock» reflects the latter and more

-common usage. Rocks have been given many different names

depending on their origin, texture and mineralogy, but in general
they are grouped into three main divisions: igneous, sedimentary
and - metamorphic.

- Ynpaxuesnue 14. IlepeBeaure cieiylolife NpeJJOKEHUS, CO-

| JepiKaljfHe TpUYACTHble KOHCTPYKLHH, Ha DYCCKHH SA3BIK.

1. Hydrology is a branch of physical geography dealing with
the waters of the Earth.

2. Limestone strata are permeable, allowing the transmission
of water.
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3. A portion of the precipitation falling to the Earth’s surface,
may be stored on the vegetal cover.

4. Synoptic weather maps present the more important meteoro-
logical phenomena and their relationships, the principal ones being
associated with the causes and occurrence of precipitation.

5. Igneous rocks can be classes into extrusive and intrusive
types, the latter cooling within the crust.

6. At its source, surface runoff is largely governed by the laws
“of laminar flow, velocity being directly proportional to gradient.

Ynpaxuenue 15. IlepeBenure npennoxenus, obpaiias BHHMa-
HHE Ha 3HaueHHe CJ0Ba «its.

1. From the point of view of landforms it is the meneralogical
composition of rocks that is more significant than their origin.

2. It is that portion of the precipitation that appears in surface
streams.

3. It is in this zone that ground water storage occurs.

4. It is obvious that losses of water from atmometers provide
an index of the evaporative ability of the atmosphere or latent
evaporation.

5. As the water of a river moves, it is joined by water from
other rivers.

6. When lava {from volcanoes cools it forms a very dark coloured
rock with fine crystals.

7. At night, when it gets cold the water in the cracks of the
rocks freezes and expands which causes the cracks to widen.

8. In very cold countries and high in the mountains where it is
equally cold, instead of rivers we find solid masses of ice.

9. It is of interest to note that at some point in each phase
there usually occurs: transportation of water, temporary storage
and change of state.

VYnonpaxueunue 16. 3amosuure cienylomyno TabJuauly pHaara-
TEJBHBIMH W HapeuHsiMH, BcTpetuBuiuMucsa B Tekere 3C, mo cnenyio-
ueMy obpasuy:

[TonoxHTenbHAS CpapuHTenbHas [TpeBocxonuas
CTETeHDb CTeNeHb cTeneHb
old I older ' (the) oldest
LESSON 8

Yunpaxuenue l. (Ilapuas pabora). Ilpountafite xpatkoe BBe-
JeHHe K mnpejijaraeMoMy Huxke Ttekcry. [logymaiite u o6MeHsfiTech
MHEHHSMH O BO3MOXHOM COZEpXKaHHH 3TOTO TEKCTa ¥ ero Has3BaHHH.
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Brinumure 10—15 cioB, KOTOpHe, ¢ Balllell TOYKH 3PEHHS, HOJKHBI
B HEM BCTPETHTbCH. .

Although there is no universally agreed definition, soils can
be regarded as the uppermost weathered layer of the Earth’s crust,
consisting of decomposed and disintegrated bedrock® which has
been altered to the extent that it can support plant life. Soils
are therefore an integral part of both ecosystems and geomorpho-
logical systems, and play a‘vital role in the link between vegetation
and climate. The scientific: study of soils is known as pedology
antd the process of soil formation as pedogenesis.

A renepp mnpouuraiite Tekct 3D ¥ npoBepbTe NPaBHABHOCTL CBOHX
npennonoxennd. KoHTpo/sbHOE BpeMs— 5 MHHYT.

Text 3D

Soils contain solid, liquid and gaseous matter. The solid part
is partly inogranic, made up of mineral particles derived from
the weathered rock material, and partly organic, consisting of
living and decayed plant and animal materials such as roots and
worms. The end-product of this biological decay is humus, black
amorphous organic matter. Soil is also permeated by gases and
by soil water, a dilute but complex chemical solution derived from
precipitation and groundwater. The soil atmosphere fills the pore
spaces of the soil when these are not occupied by water. After
heavy rain the pore spaces will be entirely filled with water, but
the water moves out rapidly by gravitational movement until
the coarser pores are empty and water is no longer being supplied
to gullies and field drains. The soil is then said to be at field
capacity. Further removal of water may occur by evapotranspi-
ration, until the pore spaces are largely airfilled and the soil
becomes parched.

The texture of a soil refers to the sizes of the solid particles |
composing the soil. These range from gravel to clay and will
vary from soil to soil and from layer to layer within the soil.
Standard soil textural classes can be defined according to the
ratibn of sand, silt and clay. A loam is an admixture of these
three main particle sizes. Texture largely determines the water
retention properties of a soil: in a sandy soil, pore spaces are ioo
small for adequate drainage. The structure of a soil is a function
of the way individual particles aggregate together into lupms.
These can be described as being blocky, platy, crumbly, or
prismatic. Clay soils tend to have a prismatic structure whereas,
some sandy soils may lack aggregation altogether, in which case
they have a single grain structure. Soils with a crumb structure are
best for cultivation and are said to have a good tilth.

* bedrock — Kopenuas mopoaa.
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YnpaxHenue 2. (Ilapras pa6ora). Hafiznte coorBercTBHA
CJTEYIOIIHUX CJOB H CJIOBOCOUETAHHH B PYCCKOM A3bIKe: '

universally; definition; integral; ecosystem; geomorphological;
vital; vegetation; gaseous; mineral; organic; inorganic; complex;
chemical; occupy, pore; gravitationl; standard; adequate; drainage;
structure; function; individual.

Yupaxsuenue 3. Onpelenute 3KBHBAJICHTH [IPKUBOJHMBIX HHIKE
CBA3VIOUIMX 3JIEMEHTOB B PYCCKOM sI3HIKE.

although — a. uToGHl
X0Td
TaKKe

. TIOCKOJIbKY
. TaKxe
XOTH

HH . ..HH
KaK...TaK H

He TOJBbKO...HO H
10

. TocJe

ceifuac

. HecMOTps Ha

. 1O Tex Ilop, IOKa
. TaK Kak

. HampuMep

¢ IpYyro# CTOPOHE
B COOTBETCTBHH C

Ynpaxuenue 4. (Ilapuasa pabora). Haiinure B Tekcte 3D
3KBHBAJIEHTH CJEAYIOILUX CJI0BOCOYETAHUH: :

also —

both...and —

after —

until —

according fo —

cT® OoOTH OUM T 0T 0T

O6UleNPHHATOE OlpeAeseHHe; CcJIOH 3eMHOH I[IOBEPXHOCTH; PacTH-
TeJbHAS JKHM3Hb; COCTaBHAas YaCTb; HUrPaTh BaXHYI POJb; IPOLECC
(opMHPOBAHHS 1I0YBBl; MHHEPaJbHBIE YacCTHIbl; KOHEUYHBIA IPOAYKT,
CJNIOKHBIH XMMHUECKHH pacTBOP; CHJbHBIH AO0XKIb; BOLOYAEPKHBAIO-
[1H€ CBOHCTBA IOYBHI.

YonpaxHeHHue 5. BpifepuTe anraHicCKHe 3KBHBaJIEHTHl NpPHBeE-
JEHHBIX TJI4roJIoB: :

paccMatpuBath (Kak)—a. to look(at)
. to see

to regard(as)
. to predominate
to consist of
conclude
. to determine
. to contain

to remain

COCTOATbL H3 —

OIIpenensaTh —

copoTR 0T
o
3

139



- UMEThb MecTO— - . a, to place
P ' b, to oceur
. c. to find
T CcogepKaTh — 2. to give
b. to retain
c. to contain
3AHAMATE —— a. to break
' ’ b. to occupy
c. to occur
a. to consist of
b. to distribute
v c. to lack
paparp ompeneineHue — a. to loose
b. to fill
c. to define

HegocraBath —

Ynpaxuenune 6. Halimure B rHgposorndeckom cioBape cie-
ZYIOUiHe TepMuHb:

weathered rock; humus; pore space; gully; to drain; ‘drainage;
field capacity; evapotransplratlon soil texture; . gravel; clay; silt;
loam; lump.

Yunpaxuenue 7. Ipownraiite texer 3D, noasuHaOe HaspaHue
koroporo «Composition of: Soils», eile pas ¥ BHIKIIMTE H¥3 HEro
10—15 KJI0YEBHIX CJIOB.

Yunpaxuenue 8 B npusosumo#i Tabiuue TNOCTaBbTe IJIIOC B
COOTBETCTBYIOLIEH KOJIOHKe, NPeABAPUTENLHO ONPENeaus, NpaBHib-
HBIMH HJIM HEIPaBUJLHBIMH fABJAITCS CJAEAVIOUIHE YTBEeDPKICHUA:

Right | Wrong

. Humus is a black amorphous organic matter.

. The scientific study of soils is known as pedology.

. The texture of a soil is an admixture of sand, silt and clay.

. The end product of biological decay is field capacity of
soil,

. The structure of a soil is a function of the way individual
particles aggregate together.

6. Clav soils tend to have blocky structure.

e OO

Yaunpaxuenue 9 Haigure B tekcre 3D jokasarenncTBa cipa-
BEJUTHBOCTH CJENYIOUIUX YTBEPIKACHHH:

1. Soils are an integral part of both ecosystems and geomorpho-
logical systems.

2. Soils contain solid, liquid and gaseous matter.

3. Texture 1arge1y detelmmes the water retention propert1es
of a soil.
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Ynpaxuenue 10, Hanumure, ne Gosee ueM B Tpex MpeiIoKe-
HHAX, pe3ioMe Tekcta 3D.

Yunpaxuenue 11. [lepeBepure TekcT mnucbMeHHO. KOHTPOJB-
Hoe BpeMsi — 20 MHHYT.

As in the case of many other features in physical geography,
soils can be classified according to either their origins or their
observable properties. Many classifications have been proposed,
but one of the simpler and more intelligible frameworks is the
zonal system, first suggested by the Russian pedologist Dokuchaiev
at the end of the last century. Three main  classes of soils are
recognized: zonal soils are those that are well developed and
reflect the influence of climate andfor vegetation as the major
controlling factors; intrazonal types are formed where some local
factor overrides the zonal factors; and azonal soils are those that
are immature or poorly developed.

Ynpaxuenue 12. [Ipugymaiite HaspaHue AJis TEKCTa, UPHBe-
JleHHOro B yIpaxkKHeHuu 1].

Ynpaxuenne 13. Cpenu npusefleHHEX HHXKe GopM yxaxme
(hOpMBl HHGHHHTHBA:

regarding; weathered; to consist of; can; to link; known;

to contain; to be derived; consisting; to have done; is being -

supplied; air-filled; will vary; to be flowing.

Yunpaxuenue 14. BrbeprTe u3 [JaHHBIX INpeJJOXKEHHH Te,
B KOTODHIX ¢OpPMbl HHOHMHHUTHBA NepefaloTcs Ha PYCCKUH §I3HIK C IO-
MOLIBIO NPHAATOUHBIX HPEAJONKEHHH, HaYHHAIOIHXCS CO  CJOBa
«YTOOBE». -

I. Parts of the precipitation on water surfaces are evaporated
into the atmosphere to become part of the atmospheric moisture.

2. Evaporation occurs when water molecules possess sufficient
energy to break through the water surface and escape into . the
atmosphere.

3. The general purpose of hydrological measurements is to
obtain values which are representative of the area.

4, Clay is used to make bricks, tile, potfery and many other
products.

5. Blast sand is a coarse-grained sand used with compressed
air to clean the walls of brick and stone buildings.

6. A hillside soil tends to be much better drained than those
in valleys.

Yunpaxuernue 15 BrifepuTe npaBUABHEIN TNepeBOJ BHLAEJIEH-
HBIX (POPM U CJIOBOCOYETAHHH:

l. Soils with a crumb structure are said to be best for cultiva-
tion.

a. OblIO H3BECTHO, 4TO ... b. H3BECTHO, 4TO... C. CKa3sajH,
UTo .
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2. In arid environments movement of soil material is likely
1o be upward.

a. Kas3aJoch BEpPOSITHBIM, UYTO... Db. BEpPOSITHO, YTO.... C. CUH-
Taercd, UuTo.

3. Snow cover appears to exert a generally similar effect, although
high intensity rains are very infrequent during the snow season.

a. OKa3biBaeTcs, 4TO... D. MOABJASETCS C. IOABHJICH

4. Some soils that appear to be quite coarse upon casual inspec-
tion actually contain considerable proportions of line material.

a. KakyTes b. TOABAAIOTCH €. SIBJASIOTCH

5. When magma appears at the surface of the Earth, it is known
as lava. ,

a. Kaxercss b. mosBJifercd C. Kasagock, UTO...

YunpaxdHeHue 16. Ilpountafite no-aHriaficky:

b‘l__c‘l
— =8; 8 = Z4; 12=6; X° 8 x =228 —————;

20—-12=8; §X3=24; 12 6; X34+ 3% x=2 33a-—2b’

== y?%; 2,023 -+ 0.045 = 2.06S; x® + y% =2,

Ynpaxuenue 17. Ilpounraiite eme pas tekctu 3A, 3B, 3C
i 3D, ompefenuTe B Ka)XKJOM H3 HHX KJIOUEBBIE CJOBA H COCTABhTE
pesioMe K TekcraMm G6jo0ka 3 «Rocks and Soils»,

Tectol K 00Ky 3
Ta

1. B xaxpaom psaAy HaHIuTe CJOBO, «Bhillafailee» IO CBOEMY
3HAUEHHIO M3 JaHHO! TeMAaTH4YecKOH TpYIIIBL:

i 2 3 4
a. geomorphology, pedology, lithology, therefore;
1 2 3 4
b. sand, science, silt, clay;
1 2 3 4
c. circular, igneous, desimentary, metamorphic;
. 1 2 3 4
d. to weather, to laugh, to decompose, to disintegrate;
1 2 3 4
e. also, link, although, until;
' 1 2 3 4
f. solid, liquid, significant, gaseous.

[1. 3amosHUTe MPONYCKH TOAXOAAIIMMH [0 CMBICJY CJOBaMH.

a. Land-forming processes may be grouped broadly into two
types .. .. and .

b. The branch of geography which studies the Earth’s relief
features is known as . . .

¢. The scientific study of soils is known as . . . ..
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d. The . . ..
composing the soil.
e. Rocks
according to their origin: . . .. ,

III. Yxaxure OykBo# aHFJIHHCKHe 9SKBHUBAJEHTHI

CJIOB:
|. BrIBeTpUBaHHE —

b0

CONpPOTHBJEHHE —

3. onpefeadaTb —

4. mecox —

5. ocanouHble NOPOABI —
6. cpaBHnﬁaTb

7. TBEpLBI —

8. BOKPYT —

9. xoTs —

10.

JApyro#i —

Tr

I. O6o3HaubTe NPHHAAJIEKHOCTh
CTBYIOIIUM YacTsM peuH:

a. IPHYACTHE
b. ¥HOPHUHHATHB
C. CYHMECTBHTENLHOE

1. to have filled; 2. resistance;

are normally classified

of a soil refers to the sizes of the solid particles

into three major
. and .

groups
IIpHBEJEHHBIX

. weathering
. cooling
aggregation
. relation
influence
resistance

. to consist

. to determine
to become

. silt

clay

sand

. sedimentary
. igneous
metamorphic
. to divide
to compare
to consist

. solid

liquid
gaseous

. beneath

. around
under
though

. those

these

. their

. another
something

OCTPOTHOOTOOTMOTPO TR TyoT

npuBefeHHHX (OPM K COOTBET-

3. consisting; 4. having found;

5. surrounding; 6. pressure; 7. known; 8. detailed; 9. to be formed;

10. undergone; [1. is being formed.
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II. Ykaxure HOMepa INpPEIJIOXKEHHH, NEpPeBOJ KOTOPHIX CJEAyeT
HauuHATb CO CJOBA <«YTOGBI». ‘

1. To determine rainfall intensities from accumulated depth
tabulation the following procedure is necessary.

2. To estimate the time that has elapsed since the continental
olaciers entirely dissappeared from Europe is impossible.

3. To produce a layer of coal one foot in thickness, about 20 feet
of original plant material has to be compacted.

4. Another method to estimate the age of the oldest rocks is to
compare the rate of decomposition today with the total thickness
ol sedimentary rocks formed throughout all geologic time.

5. It is necessary to. protect the instrument from the wind by
a specially designed tent. :

III. Boi6epure npaBHJbHBIA NepeBOL BHAEJIEHHBIX (OPM H CJIOBO-
coueTaHHUH.

1. White limestone proved to be very soft.

a. JOKasaJ b. okasajcsi . OKasbiBaeTCs

2. Methods to be used in organizing precipitation data for ana-
lysis are necessarily dependent on the purpose to be served.

a. 4To6BH HCIOAB30BATH  D. HCIOJB30OBATB . C. KOTOPble HCHOJb-
3yloTes :

3. Thunderstorms are known to deposit heavy amounts of rain
over areas so small as to be measured in city blocks.

a. OblJIO H3BECTHO, YTO... b, H3BECTHO, WTO... C. H3BECTHLl
- 4. The hydrologic cycle may be considered to begin with the

“water of the oceans.

4. MOXKHO CUHTATh, 4YTO THAPOJOTHYECKHH LHKJ ...

b. MHAPOJOTHYECKHY HUKJA CUHTAETCH ...

C. CUHTAMOCh, UTO THAPOJOTHYECKHH LUK ...

5. Changes in soil composition appear to have some affect on
human life. .

a. nosiBJsieTcs ... b. OKa3piBaercs, uTO... C. MOSIBHJHCE...

6. At many zones of collision one plate overrides another,
the lower plate being absorbed into the mantle in a subduction
zore,

a. MOCKOJIbKY HHJKHSS IIHTa IOIVIOLLaeTcs. ..

b. npHYeM HHKHAS OJUTA NOTJIOIAETCS . ..

C. ecIH HMIKHAS IVIHTa TIOTJIOIMAETCS ...

7. A large number of the minerals being mined from continental
sources are marine in origin. ‘

a. poGbiBaeMblx b. GblIH AGOBITEL  C. ZOOLIBAIOTCS

8. It is the number of large pores in a soil rather than the total
porosity that is of major significance in determining permeability.

a. 970 b. HMEHHO C. He NEPEBOJHTCS
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9. Since the infiltration capacity''is affected: by ‘several s011
qualities that cannot be duplicated in the: laboratory” 1t(1) 1s ne-
cessary to measure it(2) on soil in place :

that —a. xoropele b. uro c. TOT

it(1)— a. aTo b. UMEeHHO c. He TEPEBOJAUTCA

it(2)—a. ato b. ee c¢. He NepeBOAKTCA

10. In order to meet the needs of the US for efficient utilization
of soil and water resourses, a number of watershed engmeermc
studies have been conducted.

a. npoBofuTCs b. OBLIO NPOBEHNEHO C. '6y1;e_T’ NPOBE/IEHO
TT

I. 3anonHATe INPONYCKH TOAXOASAILMMH IO CMBICHY CJIOBaMH
(B cBoefi paboTe yKaxHuTe TOJIbKO TMOC/IE/0BATENLHOCTD quJp, 0603-
HayawIiX COOTBETCTBYIOHIME CJIOBA.)

The colour of a soil will . . determined by its parent mate-
rial, its . ... content, and the processes of soil . .. .. I cool
humid areas most soils . . . . a relatively high amount of humus

. are blackish or shades of brown. . . . . colours areassociated
with the presence ... . ferric compounds, whereas greish
or bluish . . . . reflect reduced iron compounds.

3 4 5 6 7 8
of; "and; be; reddish; humus; contain; colours; formatlon

II. PaccraBsTe TpPEASioKEHUS B HX Jlormecxou IIOCJIe,ILOBaTe.Hb-
HocTH. (B cBoelt pabore yKaKHTe TOJBKO INOCHAEAOBATENBHOCTh HO-
MEpOB HpeJIOXKEeHHH.)

Igneous Rock

1. These rocks are divided into two large groups: plutomc I
crystallized within the Earth’s crust, and volcani¢ rocks for]
from magma that has reached the Earth’s surlace. '

2. A rock that has formed by the cooling and’ consoqueni-
solidification of magma is called igneous rock. °

3. Many different names have been given to- rocks of “both
types, depending on chemical and mmelal composition,’ texture and
occurrence.

II1. TlncoMenHo mepeBefHTe CJAEHYIOUIHH TeKCT. KOHT‘p._oJIbHoe
BpeMs — 20 MHHYT.

Soils are composed of both organic and mineral partlcles whlch
determine the texture and structure of the soil. These characteristics
vary down the profile and allow various horizons to be di-
* stinguished. Pedogenic processes* involve chemical changes as
well as the movement of both water and minerals up &and down

* [louBoo6pasoBaTe/bHLE NPOLECCH.
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the ‘profile. The processes will vary from place to place according
to the influence of a number of controllong factors. On the basis
of the zonal system major soil groups of the world are largely
a reflection of vegetation and climate. In Britain, soils are
predominantly variants of podzols and drown earths.

Baox 4. RIVERS

Yupaxnuenue 1. (ITapmas pabora). Ilogymaiite, 0 uem Mo-
MeT MATH peub B 3TOM OJioke Tekctos. IIpusenute 10—15 cjoB, xo-
TOPHIe, C Balllefl TOUKK 3PEHUS, JNOJKHBI BCTPETHThCSt B HeM. [lompo-
OyfiTe ONDPEAENHTb, U3 KaKUX pasjgenoB Oyier COCTOATb HAHHBIH
GJ0K. DBhICTPO IIpocMOTpeB TeKcThl Osoka 4, IpOBepbTe NPABHJIb-
H10CTb CBOHX HPEATIOJ0KEHUH.

Ynpaxueuue 2. He Gonee uemM 3a 3 MHUHYTH HpPOUHTaliTe
teker 4A, a 3aTeM nocrapafiTecs MaKCHMaJbHO MOJHO BOCIPOH3BE-
CTH €ro cOfepPXKanHe Ha PYCCKOM SI3BIKE.

LESSON 9

Text 4A. Rivers Defined

A stream or river is a body of water flowing in a defined
channel as distinct from surface run-off on slopes. Both types of
water movement, together with groundwater [low, are important
components of the basin hydrological system. Channel flow can be
recorded in the form of a hydrograph, which shows the variation
ol discharge with time. It is usually possible to distinguish the
level of base flow, resulting largely from ground water supply,
Irom that of quick flow (flood {low), which produces sharp peaks
in the hydrograph. The peak of discharge characteristically occurs
sometime after the most intense rainfall has ceased. This time
lapse is referred to as basin lag. :

"From such hydrographs a great deal of information can be
gained about flood magnitude and {requency, data which is vital
to the water engineer and geomorphologist. The variation in
hydrograph shape from river to river shows the dependence of the
discharge on the geological and morphological characteristics of
the catchment area. A hydrograph with a very sharp peak, for
instance, results from high immediate surface run-off, with little
absorption and storage of water in the basin. :

Ynpaxuenue 3. Onpepeiante pycckue COOTBETCTBHS CJEAVIO-.

[UMX CJIOB ¥ CJOBOCOUYETAHHH, BCTPETHBIUHXCH BaM B Tekcre 4A:

channel; component; basin hydrological system; hydrograph;
variation; result; produce; peak; interise; engineer; variation; geo-
logical characteristics; absorption.
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Ynpaxueune 4. ([lapuasn. pa6ora). Haliaure B .mpasod -Ko-
JIOHKe DYCCKHe SKBHBAJEHTH CJELYIOIIHX CJIOBOCOYETAHHH. - . - »

1. flood magnitude 1. BaxHBIH  KOMIIOHEHT

2. body of water 2. H3MeHEeHHe pacxopa

3. surface runoff 3. NaBOJOYHBII CTOK

4. important component 4. IpOMEXYTOK BpEMEHH. . .
5. variation of discharge 5. BOAHHIH OGBEKT '
6. time lapse 6. Bpema no0eranus

7. storage of water 7. moayyathb nncbopwxaumo

8. to gain information 8. samac BOJH

9. flood flow 0. BeTHuMHa IaBOJKE -

10. basin lag 10. TOBEpXHOCTHHIH CTOK

11. basin hydrological system 11. muTanne peYyHOU CHCTEMBI ., - =

YnpaxueHue 5 Halizure 3HaueHHs CJEAYIOLIHX TePMHHOB B
THAPOJOTHYECKOM CJIOBape:

quick flow; groundwater flow; base flow; channel flow water
supply; catchment area. e

Yupaxuenune 6. B 1aHHBIX NPeNJIOMKEHHAX 3AMOJHHTE npo-“_
Hycxn NOAXOAANMH TI0 CMBICJAY CBA3YIOIHMH 3JeMEHTaMH,

Both types of water movement are important componenis )
of the basin . . hydrological system. o

9. Channel flow can be recorded in the form of hydrograph
. shows the variation of discharge with time.

3. The peak of discharge occurs sometlmes .+ .. the most‘_"
intense rainfall has ceased.
4. . ... such hydrograph a great deal of information can be y

named about flood magnitude and frequency.

. The variation in h‘_ydllogfaph shape from river to river shows
the dependence of the discharge .. .. the c‘eologlcal and
morphological -characteristics of the catchment area. :
from; on; of; after, which. R

Vnpam HeHne 7. Hahinnre B rexcre 4A OTBeTH Ha BOIPOCHL

I. KakoBel OCHOBHBIE KOMIIOHEHTHl NHTAHUSL PEUHON CHCTEMBI?

2. Kakne (assl BOZHOrO peXHMa HAXOAIT CBOe OTPAXKEHHHA B
rugpoceepe? "

3. Uro rakoe «mpem4d JoGeratus»?

4, Kakylo uHDOpDMAUHMIO O IABOAKAX MOMKET collepmam m,upo-
rpag?

YonpaxueHue 8. 3aKOHUHTE CJEAYIOIHE NPeJIOKEHHs:

1. Channel flow can be recorded in the form of .

2. Hydrograph shows the variation of dlscharge with . .. ..

3. The variation of hydrograph shape from river to river shows.
the dependence of the discharge on the . . .

4. The peak ol discharge characterlstlcally oceurs sometlmes g

"B Ariver is . . . .. , :
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Ynpaxunenue 9. (Ilapuas pabora mo Tekcty 4A). 3anmanue .
ITpuaymafiTe 3arosioBKH K IepBOMY H BTODOMY af3allaM TeKCTa.

3ananue 2. Hafizute K/104eBoe IpelIoKeHHe B KaxjaoM ab3aie
1€KcTa. :

3ananue ‘3. Hafinure B TekcTe npuMep, KOTOPHIH HIJIIOCTPHUPYET
Kakylo-#u6y1p uieo. KakHe cjIoBa HCHNOJB3YIOTCS aBTOPOM - IJIs ONHU-
CaH{s TaKOro POJa HINIOCTPalHH?

YHpamHeHHe 10. CocraBbTe KpaTKHil NJIaH INepeckasa TeK-
cra 4A. HcnonbayiiTe OCHOBHEIE MOJOXKEHHS NJaHA AJisi TOro, YTOGH
HalHcaTb pe3loMe TeKCTa B 3-—4 npepyoXKeHHusX.

YnpaxzHenne 11. [lepeBenure cieiynomufi TeKcT MHCbMEHHO.
Konrponsuoe Bpems —20 MHHyT

River

River is a flow of water in a natural channel. The term gene-
rally refers to the large, main trunks of a drainage system; smaller
channels: may be called streams, créeks, brooks, or rills, inl descending
crder of ‘size; Rivers may carry water all the time, and are then
called perennial streams or rivers, or they may carry water part
of the time, in which case they are called intermittent streams.
If ‘the base flow is from a fluctuating groundwater table, a river
will carry water only when the table is- above or -at the level
of the river bottom, and will be dry when the groundwater table
lies below the bed of the channel. If the stream has a bed which
is always above the water table, water will be lost by infiltration
as it moves downstream; it will then be called -an ephemeral
stream. '

YnpaxHeHue 2. B npuBefeHHBX IPeNJOXKEHHAX IepeBelUTe
BBlAeJeHHBe cjoBa. OGpaTuTe BHHMaHHe Ha HMX INPHHAIIEKHOCTH
K TOH W/IM HHOH YACTH DeuH, a TaKXKe HAa CHHTAaKCHYecKHe (YHKIHH,
KOTOpHIE OHHM BBIIOJHSIOT B INPENJOXKEHHH.

1. The velocity of a river changes not only from place to place
but also from time to time at the same place.

2. If changes occur in the cultural conditions of the large areas
which increase evaporation, the result must inevitably be an increase
in precipitation.

3. The result will confirm the basic quahty of the observatlons
or provide a method of adjusting the records for such effects
as change in location of a station within the record period.

4. Fluctuations in the stage and discharge of rlvers result from
variations in precipitation and temperature.

5. Modern concepts of the control of rainfall excesses recognize
ihe storm as the unit of hydrologic design.

6. Infiltration does not necessarily control total runoff for the
latter normally contains subsurface flow. -
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7. The number and dimensions of cracks that form in a. soil
may be used as an approximate ‘basis for classifying it.

8. Flood control projects range from small 1mprovements to gi-
gantic, basin-wide developments.

9. Hydrologic. problems in projects of this type center on such
questions as how the structure will affect flood stages, how much
water will be required for lockages, and where  this' water. can
be obtained. v

10. There is a calm «eye» in the center of the storm.

LESSON 10 -

Yupaxuenune 1. (Ilapmas pabora). Hixe npuBomATcs TpH
npensoxentss u3 tekcra 4B. Ilo stum npeasoxeHusM nocrapairech
OnpelesauTh, 0 4eM OyHeT WATH peub B TEKCTe.

1. When water flows in a stream it is subject to two basic
forces.

2. Turbulence is an 1mportant flow characteristic because it cre-
ates upward water motion Wthh lifts and supports the finer
sediments.

3. The discharge of a stream is affected by the characteristics
of the channel itsell.

Yupaxuenue 2. Hafinure B TeKCTE 4B OTBETHl Ha cneﬂy}omne
BOHpOCbI (Koutposbuoe BpeMsi [ BLIIOJNHEHHS 3aJaHHSA—D5 MUHYT.)
Kakue dakropbl OKa3blBalOT BJHSIHHE Ha DPacXoj BOABl DeKH?

2 Kaxue cuibl BO3JEHCTBYIOT Ha PYCIOBOH MOTOK?

3. TloueMy TeueHHe peKH 3aMenssiercsi y Geperos?

Text 4B

When water flows in a stream it is subject to two basic forces.
Gravity exerts an impelling force and is opposed by the frictional
resistance between the water and the bed of the channel. A stream’s-
ability to work, that is, to erode and transport material, is related
to these two forces. Potential energy is provided by the weight
and elevation of the water. This is converted by gravity into
downflow and hence into kinetic energy. However, something like
95 9% of this energy is lost because of the frictional forces, and
the precise shape and nature of the channel bed can have a signi-
ficant effect on this figure.

In all but the most sluggish streams, water flow is not steady
and uniform but is affected by turbulence, which takes the form
of chaotic movements and eddies. Turbulence is an important flow
characteristic because it creates upward water motion which lifts
and supports the finer sediments. The effect of - friction ensures
that water closest to the banks normally moves more slowly than
that near the stream centre. The highest velocity is usually located
in ‘mid-stream about one third of the distance down from the
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-surface to- the” bed, but in an asymmetrical channel the zone

of maximum velocity shifts to the deeper side, and may cause

~significant erosion. °

The discharge (velocity X cross-sectional area) of a stream

- is affected by the characteristics of the channel itself, particularly
" ‘width, depth, and channel roughness. The effeciency of the channel
“shape can be expressed by its hydraulic radius, a quantity defined

as the ratio of the cross-sectional area (a) to the length of the
wetted perimeter (p). The higher the ration the more efficient
the stream and the smaller the loss due to the friction. Channel
roughness can also have a marked effect. A rough channel creates

_ considerable eddying and loss of energy, whereas a smooth channel
" minimizes the irictional loss. Channels in silt and clay tend to be

deeper and narrower than those in sand and gravel, because
the finer materials are cohesive and promote bank stability.

Ynpaxuenue 3. IIpoBepbTe, HACKOJBKO XOpOIIO BH 3aMOM-

-HUJKW 3SHAYECHHA CJIOB, BCTPETUBIIHUXCA BaM B IPCALIAYIIHMX TEKCTaX,
. Ha30BHTe HX 3JKBHBaJICHTHI B PYCCKOM S3bIKE:

silt; clay; sand; stream; rock; erosion; resistance; to -cease;

- sedimentaries; channel; flow; discharge; to relate; movement; loss;

to lift.
Yunpaxneunue 4. PaccraspTe npUBOAUMHE ¢J0OBa B ajfaBuT-

- HOM NOpsiiKe B HX H3HauaJbHOH (opMe H onpeie/utTe 3HAUEHUS ITHX
CJIOB IO CJIOBapIO:

exert; impelling; opposed; erode; related; converted; lost; pre-
cise; shape; eddies; sediments; ensures; ratio; wetted; smooth;
cohesive. :

. YupaxueHue b. B npaBoll KonoHKe HaWAUTe PYCCKHE 3KBUBE-

VIEHTBl CJIeAYIOWHAX CJIOBOCOYETAHUH:

1. basic forces I. Teuenue BomBI
2. water flow 2. XaoTHyecKoe ABUIKEHHE
- 3. chaotic movement 3. 3aMeTHOe BJHAHHE
4. discharge of a stream 4. nonepeyHoe CceYEHHE
- 5. channel roughness 5. OCHOBHBHIE CHJIBI
6. hydraulic radius 6. THApPABJAHUYECKHH DagHyC
7. cross section 7. ycrofiuuocTs Gepera
. 8. marked effect 8. pacxoj moToka
*9. loss of energy 9. nortepst 3HePruu
10. bank stability 10. pycnopagd mepoOXOBaTOCTh
11. sluggish stream . [1. MepseHHOE TeueHHe

YuonpaxHende 6. He 3arasaauBast B Tekcer 4B, nmonaungoe unas-

. Bauue Kotoporo «Characteristics of Channel Flows, nafinute B mnpa

BOH KOJIOHKE MAPOAOJIKEHHEe CJACAYIOLIUX npennox«:eﬂmﬁ:

1. Gravity is opposed... 1. ... is affected by turbulence.
2. Water flow is not steady 2. ... is a quantity defined as
and uniform but... .the ratio of the cross-sec-
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tional area ‘to the length
of the wetted perimeter.

3. Hydraulic radius... 3. ... by the frictional re-
4. Channels in silt and clay sistance between the water
tend to be deeper and narro- and the bed of the channel.
wer than... 4. ... is usually located in
5. The highest velocity of a ri- mid-stream. -
ver... 5. o those in-sand and gra-
vel.

Yanpaxuenue 7. (Ilapuas pabora). Buibepure H3 Kaxpaoro
abzauna Tekcra 4B Te npeanoxKeHHs, KOTOpHe Haubojee NOJHO OT-
paxKalT ero cojepxaHHe.

Vnonpaxuenue 8 Hanumure pesiome Tekcra 4B.

Yupaxuenune 9. [luceMenno nepesexute 2-fi ab3all Tex-
cra 4B.

Ynpaxuenue 10. (Ilapsas pabora). 3anoinure NPONYCKH
HOAXOAAIIUMHE 10 CMBICJIY CBS3YIOUIHMH 3JeMeHTaMH.

Turbulent Flow

Turbulent flow is the chaotic movement . ... water masses
S all directions, with much mixing and many collisions.
Fddies, vortices, waves are patterns of turbulence. There are two
kinds of turbulence: streaming flow . . . . shooting flow. Streaming
low is ordinary turbulence . .. . shooting flow is generated in
dpldS and falls . . . . very high velocities. Turbulent flow occurs

the combination of density, depth and velomty of the water
are much greater . . . . the viscosity.

at; of; than; and, in; whereas; when.

Ynpaxuenue 11. (ITapuas pabora). 3anmonHute HPOUVCKH
COOTBRTCTBYIOIMUMI TEepMHHaMH.

When precipitation falls on to the land it forms surface water
or . ..., this collects into small channels forming streams.
The head of a stream is called its .. ... The stream flows
downhill, and is joined by other streams or ... .. The join is
called a ... .. As more tributaries join the stream, it becomes
larger and forms a river. The river widens out as it enters the sea,
liere it becomes an . . . .. The place where the river joins the sea
is called its . .. .. The area of land from which all the water
comes into the river is called its . . . .. This is also the . . . .
for the precipitation which will eventually flow mto the river.
The edge of this area is called the . . . ..

catchment area; runoff; confluence; mouth; watershed drainage
basin; estuary; source.
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Yunpaxuenue 12. M3 npuBeleHHBIX HHUXKe NPeLJOKEHHH BHI-
6epme T€, B KOTODHIX BBIICJIEHHBIE dbopMBl clefyeT NEPEBOAHUTHL C
[IOMOILBK). CJIOB «HEOOXOZHMO®, «JOJKHO>.

i b As the river shows, the fine particles of rock it has been
carrying settle down .on to the bed of the lake or sea.

.- 2.-Deltas have been given this name because some of them have
roughly the same shape as the Greek letter «delta.

. 3. For spillways designed to accomodate flood flows the maxi-
mum intensity of snow melt has to be considered.

4. To understand the long profile you have to imagine that the
drainage basin of the river has been . cut away so that you can
see the whole length of its tributory and the main channel down
to Wilmington.

5. The estimation of runoff from both rain that has fallen and
that which. is to be expected becomes the basis for determination
of how the reservoir system shall be operated.

6. In general, the procedure for constructing mass curves is to
group the stations that are under similar topographic influence.

7. Humid regions are well supplied with both surface water and
ground water: arid regions have relatively little of either.

LESSON 1t

" ¥Ynpaxuernue l. ([Tapuas paGora). [Janusie cioBa B BCTpe-
THTEe B IPHBOIHMOM HHXKe Tekcre. [Ipexae uUeM NPOYHTATh €ro,
03HaKoMbTech ¢ 5THMH ciopaMu. O6cynurte IpennoJiaraeMoe COIEp-
XaHue TeKcTa M noabepuTe [Js1 HEro 3arJaBHe.

Course of a stream; variety of channel patterns; erosion; .depo-
sition; wavelength; misfit streams; meandering channel pattern;
bra1dmg, pools; riffles; bedload; river discharge.

Temeps mpountafite TexcT 4C u mupoBepbTe NPABHIBLHOCTH CBOUX
npennosoxeunii. KoHTposiibHOE BpeMsi— 5 MHHYT.

Text 4C

_ Although geological features may determine the overall course
of a stream or river, if we look at a detailed map we can observe
a variety of channel patterns, including straight, crooked,
meandering and braided. On natural courses, straight channels are
rare, and most streams wander. Meandering and braiding are two
of the most common channel habits and account for the formation
of several specific features of erosion and deposition.

Meanders can be described by various geometric properties.
Of these, wavelength is significant, since it is related to the square
root of bankfull discharge. Wavelength is normally about ten
times the channel width. This information may sometimes be useful
in identifying misfit streams, those whose present discharges are
too small for their meanderlng channel pattern. A meandering
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river is typically asymmetric in cross-section at bends, the deeps
being known as pools, while the shallows between bends are called
riffles. On a meander bend the surface water flows towards the
outer bank, while the bottom water flows towards the inner bank,
setting up helical flow. This type of flow promotes local erosion
and deposition in the meander.

Meandering appears to begin with -the development of pools
and riffles, in more or less straight channels, but it is still not
possible to define precisely the ultimate cause of this behavior.
We can say that straight channels are inherently unstable and
that meandering is a natural state of affairs.

Braiding occurs when a stream has not the capacity to trans-
port its load in a single channel and splits into several channels.
Again the precise causes are not fully understood, but it has been
found that braiding occurs most readily where the river discharge
is highly variable and the bank sides are easily eroded, supplying
an abundant bedload. Thus braiding is commonly found in se.
miarid regions and on glacial outwash plains.

Yopaxueuune 2. ([Tapuas pabora). B rtexcre 4C, Beposito,
BAM BCTPETHJINChL HE3HAKOMEIE CJIOBAa. BEINHINUTE HX,CPABHUTE C TEMH,
KOTOpHle BHINHCAJ Ball cocell, U 0OCyZHTe HX IpexloJjaraeMoe 3Ha-
yenue. IIpoBepbTe NPaBHABHOCTH CBOHMX IIPEJIOJONKEHHH IO CJIOBApIO.

Ynpaxuenune 3. ([lapuas pa6ora). [locrapafitech HafitH B
texcTe 4C Te ciaosa, 6e3 KOTOPBIX Bbl BCE PABHO CMOTJAH Obl IOHATH
CoJepiKaHue TEeKCTa.

‘Ynpaxueunue 4. (Ilapuas pabora). [Ipounrasire texcr 4C eme
pas. YcTHO mepeBejHTe Te IPEJIOKEHHS, COLepXKaHHe KOTOPHIX II0-
Ka3aJoch BaM HEHNOHATHHIM. A Tenmeph BbIGepHTE H3 NPHUBOIAUMBIX
HHXKe TIPeIJIOKEeHHH Te, KOTOPEe Haubosee IOJMHO OTPaXKaloT COLep-
XKaHHe TeKCTa.

1. Wavelength is normally about ten times the channel width.

2. Meandering and braiding are two of the most common
channel habits.

3. Precise causes of braiding are not fully understood.

4. We can observe a variety of channel patterns in nature.

5. Meandering and braiding account for the formation of several
specific features of erosion and deposition.

Ynpaxuenue b. Ykaxkure Te npennoxenus B Texkcre 4C, xo-
TOPHIE COAEPKAT HOBYIO JJIsl Bac HH(pOPMALHIO.

YnpaxHenue 6. 3anoJHUTE NPONYCKH B CAEAYIOUIHX MPEAJO-
KEHUSAX TMOJNXOLSIUMMH 110 CMBICTY TEPMHHAaMH.

1. A stream occupying a valley that seems much too large or
too small for it is called . . . ..

2. ... is a bend in a river channel.

3. A stream with numerous channelways that divide and rejoin
is called . . . ..

153



- 4. The deeps in a meandering river are known as . ..., while
the shallows between bends are called . . . ...

Ynpaxnenue 7. ([lapuasn pabora). Hmxke nupuBogMTCs He-

CKOJBbKO \/TRCp)K,ZLEHHﬁ ‘He COOTBQTCTB\ 0iMX  JeHCTBHTEALHOCTH.

Buumareabio HpO'—II’ITaHTe TEKCT H cpaBHme €ro ¢ MNpHBEACHHLIMH
VTBEPALCHUAMHU, HCIIpaBbTe HX Y O6'I>HCHHT€, No4eMy OHH HEBEDHHI.

I. Braiding is commonly found in arid regions.

2. There is no difference between meandering and braiding.

3. Braided streams occur under condition of extremely uniform
discharge.

4. A meandering river is typlcally symmatnc in cross section
at bends, the deeps being known as riffles, while the shallows
between bends are called pools.

5. On a meander bend the surface water flows towards the
inner bank.

Ynpaxuenue 8 CocraBbTe KpaTKHHl NJaH [Hepeckasa Tek-
cra 4C, noansunnoe Haspanue kotoporoe «Channel Patterns» (Tunm
pycaoBbIX 06pa3oBaHuM).

¥npaxuenue 9. ([lapuas pabora). B npuBoguMoM HHXKe
TEKCTE B Kax10H CTPOKe HAHAMTE Ty TIOZMLHIO, KOTOPYIO MQJXKHO 3a-
HUMATB CJI0BO U3 TIPaBofl KOJOHKH.

Another type of braiding occurs where
¢laciers are melting the supply of and
debries is consm‘rcmlv large amount in
and in caliber the discharge whereas
liuctuates the ice melts and freezes. as
This causes channelways to shift divide and
around material is alternately that
moved and deposited the relation of . as
load discharge varies. to

Yupaxuenue 10. [IlHcbMeHHO nepepenuTe CAeIVIOIMIHE TEKCT.
Kourposasioe spems — 15 MUHYT.

Misfit Stream

Misfit stream is a stream occupying a valley that seems much
too large or too small for it. Most commonly these are underfit
rivers where the meanders of a stream are smaller and more
intricate than those of the valey walls. Underfit streams have been
ascribed to erosion by floodwaters, the influence of rock.structure,
and stream capture. Misflit streams are commonly found in Northern
Europe, Northern North America and other regions glaciated
during the Pleistocene, when melting glasiers provided great
volumes of water that excavated large wvalleys. With the di-
sappearance of the ice, the discharge decreased, leaving the misfit
streams.
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Yunpaxuenne 11. Cpenn nprBeJeHHBIX NpPeNTOXKeHHH BhOGepH-
T€ T€, B KOTODHX BHIACIEHHBIE CJ0OBA MOXKHO [eDeBEeCTH Ha pyc-
CKHH S3BIK HMEHAMH CYLIeCTBHTEJIbHBIMH.

I. Meandering and braiding are two of the most common
channel habits.

2. Information about wavelengths may be useful in identifying
misfit streams, those whose present discharges are too small for
their meandering channel pattern.
© 3. A meandering river is typicaily asymmelric in cross-section
at bends, the deeps being known as pools while the shallows
between bends are called riffles.

4. By measuring the rate at which water flowed from the
burette the rate of flow into the soil can be determined.

5. An impervious, steeply sloping drainage area may shed
substantially all of the rain falling upon it.

6. Grasses increase infiltration capacity by affording protection
against raindrop impact by providing a layer of humus,  and
by changing the character of the soil itself.

7. In determining surface runoff by infiliration curves the prin-
cipal steps are the same in all cases.

LESSON 12

Ynpawxueuue l. (Ilapuas pabora). Hafigure B Texcre 4D or-
BeThl Ha ciejywomiue Bonpoce. KOHTPOJAbHOE BpeMs — 8§ MHHYVT.

1. Kaxue ¢pakTopsl ofpenefsloT BO3HMKHOBEHHE 3PO3HH?

2. Koraa npoHCXOIHMT pacllipeHne pycaa peku?

3. Kakum 06pasoM MOKET OCYUIeCTBJATbCS MEPeHOC PasMBITOrO
Marepuanar '

Text 4D. Erosion, Transport and Deposition

Erosion takes place when the stream has an excess of energy,
but excess energy does not always result in erosion; much depénds
on the resistance of the. bed over which the water is flowing.

-« 4y, Some erosion gail be 3 fileved by the force of the flowing water
voreccatone which eketfs a drigfing effect upon the, bed; eroding poorly
~wecdnsolidated materials. This gs termed hydrdulic action. Erosion
may also be achieved by Solitish (corrosion). Byt the principal .
method of erosion is by corrasion, the mechanical impdct produced ;"
by the Wehiis carried by the stream. Erosion by the stream allows 3 LA
the channel to"exterid’in tw ways. Headward erosion at the source
of the stream results from tidercutting, usyally at the base of the
soil layer or a vegetation mat. Channel widenifig” and , deepening
takes place prithfarily when the stream is in {It d. Erosion
of the channel sides causes the"§Falii#{”migration of the channel e
and this; together with work of the slope’ processes, cBntributess ™
to the oveéfall widénihg of the valley. S

b p
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Transport of the eroded mat r1a1 is acoompllshed in three ways:

the dissof¥ed load consists of 1ib{@ materials carried UnifgiHly

9 throughout the water; the suépended load is composed of particles
7Held" in the water by the turbulent motion; and the bed load is
made up of larger materials’ ‘béunced, pushed and rolled along
the channel flodf. The ref&tive cofitributions of each to the total
load varies Willély with the nature of the river and is dependent
on the volume and velocity of the flow. The load carried by
a stream 1r1crease§4\w1th increased dlscparc&% and Veloc1ty. The term
stream capieity defiotés th largest arﬁ nt of debries a stream
can transport, and stream compet’e"ﬁ'ee ‘Féferd to the Welght or size
of -the 1argest particles that can be moved. The lowest velocity at
which grain$ of a given size can be p1cked up is said to be the

critical erosion veloc1ty .
Deposition occurs when the river ‘is no longer compefent to
transport its load. This usually occurs because of a reduction
in the gradient of the stream channel, but may alsg_ result from
an rease in the calibre of the load perhaps b ,u ht‘ Jn by,M
a tn bu ary into the main- stream, or by conditions of accelérated‘“ R
erosior %pst e?ﬂ\p ,The largest cahbreﬂmaterlal il be. er'ﬁ”sff”d
first, ¢downstream by fifér" material” wihile ‘the finest
materla | may continue to, p% dcvgosﬂ:ed even though the river energy
has been reduced. This sequenc of sedimentation is found in many

of the depositional forms créated by rivers.

YupaxHeHHe 2. Hamlme PYCCKHE COOTBETCTBHSI CJEAYIOLIHX
CJI0B:

efiect; erode; consolidate; action; corrosion; method; vegetation;
pr1mar11y, mlora’uon umformly total; term; to transport calibre;
to accelerate; suspension.

yﬂpa}KHeHHe 3. Bomumute IIpUBOAMMbBIE HHXKe CJ0OBa B HX
H3HauaJbHOH q)opMe; ONIpeneuTe 3HaUeHUsT 3THX CJOB II0 CJOBapIo.

Depends; flowing; achieved; eroding; consolidated; produced;
allows; results from; contributes; accomplished; carried; composed;
held; larger; bounced; denotes; refers (to); lowest; brought.

Ynpaxuenue 4. Bunuwure u3 texcra 4D Bce ciioBa, xoTopsle
HCHOJb3YIOTCS sl XapaKTEePUCTHKH TOHATHH «HAHOCHI», «MaTepHaJ».

Ynpaxuenue 5. (Ilapuas pabora). B mpaBoii KosoHKe Hafi-
JIHTe DYCCKHE 3KBHBAJEHTH CHEAYIOIIHX CJA0BOCOUYETAHUI:

M. excess of energy K mouBeHHBIH CJIOH

2. source of a stream /2. MexaHHUecKoe BO3AEHCTBHE
‘}35 soil layer 8. CKJIOHOBas 3DO3HUsi

4 mechanical impact 4. pacTBOpEeHHble HAHOCHI

=5y headward erosion “5.. H3OHITOK 3HEPTHH

6. dissolved load - 6. TpaHCHOPTHpYIOLLAsl CHO-
~7-bed load ‘ . COOHOCTB MOTOKA
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8. stream competence 7. MOTOK DPeKH
197 channel floor ‘8) JOHHEIE OTJIOKEHHS
10 'channel widening JHO pycaa

40\ pacuiupesue pycia

Ynpaxuenne 6. (ITaprasn paéoTa). PasMecTure nmoMelieHHbIe
HHXEe CJIOBA H CJOBOCOYETAHHS IO CACAYIOIIHM TEMaTHUYECKHM TpYII-
nam:

Tuzaponoruyeckue

7
Cassylomye 3JeMeHTHl P

' O6uenayysas JeKCHKa

|

flowing water; which; upon; material; hydraulic action; princi-
pal method; corrasion; headward erosion; to result from; flood;
to contribute; suspended load; total; velocity; stream capacity;
that; critical erosion velocity; because of; while; sequence.

Ynpaxuenune 7. (Ilapuas pabora). Bribepure ogun u3 absa-
ues tekcra 4D u npuaymardte 3—5 BompocoB kK HeMy. Ilompocure
OTBETHTb Ha HHX APYIYIO mapy cryaeHToB. OOMeHsUTech BONPOCAMH.

Yunpaxuenue 8. ([lapras pabora). Ilocrasnre nmoc B coor-
BETCTBYIOWIEH KOJMOHKe MPHBOAUMOH HHXKe TaOJHUIIH.

Yes No No evidence

1. Channel widening takes place primarily when
the stream is in ilood.

. The principal method of erosion is by fransport

of the eroded material.

The term stream capacity denotes the largest

amount of debris a stream can transport.

. The degree of assortment of grains has a great

effect on porosity.

. Any rock formation containing interstices may
be considered as an actual or potential. ground
water reservoir.

6. The load carried by a siream increases with

increased discharge and velocity.

(<20 N R \C)

Ynpaxuenune 9. ([TapHas pabora). [IpoBenute kaaccuduxa-
LU0 CHAeAYIOIIHX HOJIOXKEHHHl B COOTBETCTBHH CO CTENEHBIO HX 00606-
IIeHHSI: OT CaMbIX OOIIHX K HaHMeHee OOIIHM,.

i

1. Erosion may also be achieved by solution. '
2. Erosion takes place when the stream has an excess of energy.
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3. Erosion is the weathering down of the land by running water,
moving ice, the wind and waves.

1. The largest calibre material will be deposited first succeeded
by finer material. '

2. Deposition occurs when the river is no longer competent to
transport its load.

3. Silt is a clastic sediment consisting mostly of fine particles
having a diameter between 1/16 and 1/256 mm.

Yupaxuernune 10. ([Tapuas pabora). Iloarorosbre KpaTkue
YCTHBIE COOOIUEHHS HAa OJHY U3 NPEJaraeMBIX TeM:

—— 2posus.

— Ilepenoc HaHOCOB.

— QOcaxjeHue.

Ynpaxuenue ll. IlucemMeHHO nepeBepute nocaenHudt abaarn
rekcra 4D. KonrposbHoe Bpemsi— 15 Mmutyr.

Ynpaxuenne 12. (ITapuas paGora). YcTHO nepesenuTe TeKCT
Ha pycckHil asbik. KOHTpo/sbHOE BpeMS — 5 MHHYT.

Sediment Transport

Sediment transport is a term that generally refers to the
movement of fhe solid debries load of streams. The amount of ma-
terial transported varies {rom time to time and place to place
along a river. The bhed load is difficult to measure, but the
suspended load can be measured. For large grains, stream velo-
city is critical for movement, regardless of depth or slope.
The lowest velocity at which given grains will move is called the
critical erosion velocity. This, along with the setting velocity
of the particle and the turbulence of the water, determines
the suspended load.

‘YnpaxHerue 13. B upuBeieHHBIX HHXe TPEAJOMKEHUAX Bhi-
GepuTe NOAXOAALLAE TO CMBICAY CBA3YIONIHE 3/1eMEHTHI.

1. Erosion takes place (1. until 2. when 3. after) the stream
has an excess of energy.

2. Erosion may also be achieved (1. at 2. but 3. by) corrosion.

3. (1. if 2. but = 3.because of) the principal method of erosion
is by corrasion.

4, The load carried by a stream increases (1. though 2. as
3. with) increased discharge and velocity.

5. The lowest velocity (1. on 2. at 3. in) which grains of a
given size can be picked up is said to be the critical erosion
velocity.

Yupaxternue 4. [lepesenure caepvioiiye MNpeaoxeHus, of-
pamasi BHHMAaHHe Ha BBIAEJEHHbIE I'DaMMaTHUCCKHE (poprI " CJ0BO-
coueTAHUS.
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1. Much depends on the resistance of the bed over whmh the
water is flowing.

2. Some erosion can be achieved by the force of the flowing
water alone which exerts a dragging effect upon the bed eroding
poorly consolidated materials.

3. Headward erosion at the source of the stream results irom
undercutting.

4. The principal method of erosion is by corrasion, the mecha-
nical impact produced by the debries carried by the stream. ,

5. The load carried by a stream increases with increased
discharge and velocity.

6. The term  stream capacity denotes the largest amount of
debries a stream can transport.

7. As the pieces of rock carried along by a river bump into
each other the finer and finer they become.

8. The finest material may continue to be deposited even
through the river energy has been reduced.

9. Many rivers in Southern England appear to have a relati-
vely high percentage of dissolved load.

10. The lowest velocity at which grains of a given size can
be picked up is said to be the critical erosion velocity.

LESSON 13

Ynpaxueuune 1. (Tlapuas pabora). 3aganue 1. [lpouuraiite
sarsnaBue Tekcra. OOcyaure Mexnay cololi: a) o ueM noler peus
B TeKcTe; b) uTO BH 3Haere IO CYIIECTBY AAHNOTO BOTpOCA.

Sananpe 2. Bermuuwmre 10-—15 ¢s0B, KoTophle ¢ Bamled ToUKH
3PeHKdA, AOJYKHBI BCTPETHTbCA B TEKCTE ¢ TAKHM Ha3BaHHEM.

3agmanue 3. llpouurafite Tekcr 4E w nocrapafitech naunbosiee moJ-
HO BOCIIPOM3BECTH €ro coJepXKaHHe Ha PycckoMm sf3blke. KOHTpoJsbHOe
BpeMsi — 5 MHUHYT. .

Text 4E. The Long_meHe

In our earlier discussion in this chapter on water flow in
channels, we noted that there was a tendency for channel gradi-
ents to become flatter downstream. The longitudinal profile of most
rivers is therefore generally concave upwards. However, in detail
the long profile or thalweg commonly shows many inflections
called knickpoints. Many knickpoints have a structural or litholo-
gical origin; others may be the result of the steepening of the
lower part of the profile by base level changes. Quite frequently,
however, knickpoints are simply the result of variations in the load
and discharge characteristics of the river, as will occur at the
junction with a tributary.

In time, irregularities such as rapids and waterfalls w1H be
eroded away. Observations show that irregularities in alluvial
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channels disappear very rapidly. Rivers tend to obtain a condition
of equilibrium with prevailing forces which is called grade.
It is a condition of balance in which the slope, width, depth and
other channel characteristics are adjusted to the prevailing volume
of water and the load it is carrying. Minor fluctuations in erosion
and deposition, say on a daily basis, tend to cancel each other out,
such that over periods of time of several years a kind of oscillating
balance or dynamic equilibrium is achieved in the river. This state
is self-regulatory; the river reacts to any change in the controlling
factors by adjusting itself to absorb the change and establish a new
equilibrium. For example an increase in the volume of water
supplied to a graded river would result in a change in channel
characteristics whereby erosion would modify depth, width, and
channel roughness to accomodate the new discharge. In summary
then, the term ’graded’ can be applied to rivers or parts of rivers
which have reached a state of seli-regulation and which maintain
stable channel characteristics.

YnpaxHeHHe 2. B npaBo#i KOJOHKe HafiuTe PyCCKHEe IKBHBA-
JEeHThl CJeAYIOLINX CJI0BOCOYeTaHHH.

1. longitudinal profile l. fMHAMHWYeCKOe pPaBHOBECHE
2. alluvial channel 2. pycjoBas 1IEPOXOBATOCTh
3. condition of equilibrium 3. KOHTpoJIHpYyIolive (PaxrTOphI
4. prevailing forces 4. o6beM BOJE

5. dynamic equilibrium 5. mpoAOJBHBIH TNPOPHIDL

6. volume of water 6. Gasuc 3pO3UU

7. graded river 7. cocTosiHHe DAaBHOBECHS

8. channel roughness 8. aanoBHAJbHOE PYCIO

9. controlling Iactors 9. nmpeobaafarolline CHJBL

10. base level - 10. BEIpOBHEHHHIH HPODUIB

pexHu

YupaxsHenue 3. Hafizute B cloBape 3HauUeHHs CJeLYIONIHX
CJIOB:

downstream; concave; thalveg; inflection; knickpoint; junction;
a rapid; waterfall; irregularity; - grade; to adjust;. to cancel;
whereby; modify.

YnpaxHeHnue 4. 3anoNHATE TPONYCKA B MPEMJONKEHHSX TOJ-
XOASIIHMH TO CMBICJAY IJIaroJaMHu:

1. The longitudinal profile of most rivers (a. must b. has
c. is) generally concave upwards.

2. The long profile commonly (a. shows b. reaches c. carries)
many inflections.

3. Many knickpoints (a. are b. have c¢. do) a structural or
lithological origin.

4, Observations show that irregularities in alluvial channels
(a. disappear b. supply c. cancel) very rapidly.
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5. The river (a. accomodates: bh. reacts _Ac.',u_r.esults.);..: to.
change in the controlling factors. : -

Ynpaxuenue 5. B stom Texcre Bmbepute no,n‘{onﬂume o
CMBIC/IY CBA3yIOLINE 3JeMEHTHI. :

Alluvial terraces are formed (a. between .b. when c. whlch)
a river erodes flood-plain sediments previously deposited: by itself.
The river cuts into these deposits (a. despite of b. in contrast-to
c. because of) some environmental change affecting the channel
gradient. In many cases the cause is a climatic one,. (a.. but
b. however c. thus) near river mouths, terraces may have been
built and cut in response to sea-level changes. Terrace sediments
and morphology are often used as evidence (a. since b. for c. as)
interpreting the geomorphological - history of a river valley,
especially in relation to changes in the Quaternary period.

Ynpaxsnenue 6. (Ilapras pabora). Bo sTopom a63aue Teik-
cra 4E onpeneante NpeANOKEHHS, OTpa)aiollHe: S
— OCHOBHYIO HJEI0;
— PJIaBHBlE LETANH;
— BTOPOCTENEHHBIE NEeTaJH.

Yunpaxuenue 7. (ITapuag paGora). [lpunymaiite 3—5 sonpo-
coB K mepBoMy ab3any tekcra 4E. [TompocuTe OTBETHTH Ha HHX J{py-
Tyio mapy cryaenrtoB. O6MensfiTech BONpPOCaAMH.

Ynpaxuenue 8. ([lapuas pa6ora). Omnpeneanre, Kakue H3
NPHUBEAECHHBIX HIXe MNpeLIOXKeHHH HauOojee INOJHO OTpamamT 06-
ltee cogepxkanne Tekcra 4E.

1. Minor fluctuations in erosion and deposition, say on a daxl-y
basis, tend to cancel each other out.

2. The term grade was first introduced by G. K. Gilbert, an
American geologist.

3. An increase in the volume of water supplied fo a graded river
would result in a change in channel characteristics.

4. Rivers tend to obtain a condition of equilibrium Wlﬂ pre-
vailing forces which is called grade.

5. There is a tendency for channel gradients to become, ilatter
downstream. :

YnpaxsHenue 9. Hafigure B tekcre 4E npumep, unaoctpupyto-
mui Kaxoe-1u60 MOJOKEHHE.

Ynpaxnenue 10. (Ilapnas pabora). CocraBbre pesiome Tek-
cra 4E.

Yupaxnenune 1I. [lucemenso nepeBeJmTe cneﬂylomym TEKCT.
Korrposnbhoe BpeMsi — 15 MuHYT.

Knickpoint

Knickpoint is a break in the smooth concave profile of a river,
denoted by rapids, cascades or a waterfall. The break may - be
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~caused by a resistant layer of rock that the stream cannot erode.

Knickpoints may also occur from anything that causes renewed
downcutting of the channel. A lowering of base level, either locally
or regionally, increases the stream gradient and enables the river
to lower its channel, causing a kmckpomt that moves upstream.
All knickpoints tend to disappear with time as a result of their
retreat upstream.

VinpaxHernue 12 (Ilapras pabora). B npHBOAMMOM HUXKe
TEKCTe B Ka)KIOH CTpouKke HaNAHTE Ty IO3HIHMIO, KOTOPYI HOJMKHO
3aHHMaTh CJIOBO H3 TPaBOM KOJOHKH.

Thalweg (or Talweg) a line joining the is
deepest points a stream channel. As - along
the axis of a valley bottom, it may be - also
spoken of the valley thalweg. The as
thalweg a stream is usually sinuous. In of
meandering streams- it moves the toward
outside bank of each bend, crossing over
neat the point which the stream begins to at
change direction of curvature. its

Yunpaxnense 13. Cpenrn npHBeleHHBX NPeNNONKeHHE Bhbe-
pHTE Te, CKasyeMble KOTOPBIX BhipaxeHB (JOPMAMH COCJHATATeNBHOTO
HaKJOHeHHs. [lepeBennTe 3TH TPEANONKEHHS HA PYCCKHE H3BHIK.

1. The rivers in impermeable ground rise with great rapidity at
first and then' move slowly.

2. An increase in the volume of water supplied to a graded
river would result in a change in channel characteristics.

3. The material deposited by rivers is known as alluvium.

4. It is desirable that the mean velocity be reasonably uniform
from bank to bank and the water move as near to stream lines
as possible.

5. It may be assumed that some portion of the water of precipi-

tation on all lands is derived from inland evaporation and trans-
piration.

5. Il may be assumed that some portion of the water of precipi-
because of the long projecting fingers of its distributaries.

7. Inundation may be an exceptional occurrence due to excessive
rainfall or to some temporary obsiruction of the river as might,
for instance, be caused by ice formation.

8. The engineer should determine what precipitation and stream
flow records are available in the general region of the project site.

9. The rate of melting of snow and the intensity of rainfall are
probably the factors which affect the fluctuation of rivers most
directly.

10. Runoff comprehends the flow of water on the surface of the
Earth, through channels be they large or small.
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Ynpaxuenue 14. IlepeBeaure caeayouine HpellJIO}KEHHﬁ, 06
p'\u_[asi BHUMaHHe Ha BplAejieHHBe QOPMEL

It is often desirable that different meter sechcms be used at
dlfterent stages.

2. It should be noted that porosity of clays may be hlghel _—
that is, the total pore space may be relatively greater.

3. To make a precise calculation of the rate of surface runoff
from a given complex it is necessary to consiruct the mhltra’non
rate curve that would prevail during the given rain.

4. Ordinarily such records are only obtainalbe for experimental
areas, but in projects of importance the study could be prefaced
by a period of record collection.

. The hydrologic engineer should be interested in and have
some knowledge of the fools and techniques used by the weather
forecaster,

LESSON 14

Ynpaxuecuue |, ([Tapuas pabora mo tekcry 4F). 3anmanue 1.
[Tpounrafite 3arnaBHe TekcTa H OOCYIAHTE, O 4eM MOXKET WATH DPeub
I TEKCTE ¢ TAKHUM 3aTJaBHEM. BCHOMHHTe uTO BHL 3Haere O NAHHOM
BOTpOCe.,

Gamganue 2. B stroM TexcTe Bbl BCTPETHTECH ¢ HASBAHUSAMH HEKO-
TOPBIX 3aKOHOB, AEHCTEYIOWIMX B THAPOJOrHM. Huxke mpuBOAHTCA HX
nepeyenb. o

Law of stream numbers — 3aK0H uHCJa HOTOKOB.

Law of stream lengtlis — 3akoH AJHHBI TIOTOXOB.

Law of basin areas — 3akoH BOAOCGOPHBIX TJIOHIAAEH.

Laws of drainage composition — 3aKoHB CTPYKTYPH BOAOCGOD-
Horo GacceliHa. )

3ananue 3. [Ipouurafite TeKCT W NPOBEpPhTE NPABUALHOCTL CBOHX
npejnodoxenut. Koutpoabvuoe Bpems — 5 MHHYT.

Text 4F. Drainage Basin Georetry

In order to understand more fully the relationships between
the various components of river systems, and to facilitate compa-
risons between basins, geomorphologists in recent years have
placed considerable emphasis on the quantltatlve investigation of
the geometric properties of rivers and their basins. This type
of analysis is called fluvial morphometry.

For any drainage basin a hierarchy of stream orders can be
applied. Although the idea was originally proposed by R. E.Horton,
the amended systems of Shreve or Strahler are the ones generally
used. Streams without tributaries at the head of river systems are
designated first-order streams. Two {irst order streams join
to make a third order stream, and so on. If a lower order unites
with a higher order stream, the order of the latter remains un-
changed. The basin order is named from the highest order sfream
in the basin.
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The examination of a large number of systems has shown that
if the number of streams is counted within each order, then that
number decreases with increasing order in a regular manner. This
is known as the law of stream numbers (Horton, 1945). Similar
straight-line plots can be obtained if a stream order is plotted
against the total stream lengths per.order (law of stream lenghts)
(Horton, 1945) and against the total area drained by each order
(law of basin areas) (Schumm, 1956). The bifurcation ratio is
an expression relating the number of streams in a given order to
the number in the next order. These various geometric properties
show that in many river basins downstream changes are regular
and determinable. The laws described above are known collectively
as the laws of ‘drainage composition.

Other useful indices that can be derived from the analysis
of drainage basins include an index of drainage density (Horton,
1932), expressed as the total channel length divided by the total
area of the basin. In the United States, wide ranges of density
value occur: the lowest, 2 to 2.5 km per square kilometre, are found
on resistant rocks in the Appalachians; values in excess of 200 are
reported from badlands. Stream frequency is the number of chan-
nels per unit area: like drainage density, it is a measure of the
texture of the drainage net.

YnpaxHeHnue 2. B mpaBoli KOJOHKe HaHjHTe DYCCKHE 3KBH-
BAJICHTBl CJELYIOUIHX CJIOBOCOYETAHHH:

1. fluvial morphometry
stream {requency
bifurcation ratio -
drainage density
geometric properties
drainage basin
basin erder

first order stream
head of a river
resistant rock

NOpSIAOK peuHoro OaccefiHa
6udypKkalHOHHOE  OTHOLIe-
HHE

. BofocOOpHHI# Haccelin

. pexa INepBOro MOPSiAKa

. 4actoTa TIOTOKOB

. TYCTOTa peuyHO# CceTH

. ycroffuuBas Tmopojga

. HCTOK DeKH

. TGOMETPHUECKHE CBOHCTBA
10. peunass mopdomerpHa

OB TR W
LUk W N

—_

Ynpaxuenue 3. Hafinure B cjoBape H 3alOMHHTE 3HaYEHHS
cJielYIOMHX TJIaroJioB:

facilitate; apply; propose; designate; join; unite; remain;
emerge; obtain; plot. '

~YupaxHeHHe 4. 3all0JHUTe NPOIYCKU TIOAXOAAMIMMH IO CMBIC-
Jy CBSI3YIOILHMH 3JEMEHTaMH.

1. The examination has shown that if the number of streams
is counted (a. without b. within c¢. though) each order, then that
number decreases with increasing order in a regular manner.

2. Streams (a. within b. without c¢. whereby) tributaries at
the head of river systeins are disignated first-order streams.
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3. (a. Although b. If c¢. Thanks to) the idea of hierarchy
of stream orders was originally proposed by R. E. Horton, the
amended systems of Shreve or Strahler are the ones generally used.

4, Other useful indices (a then b. that c¢. if} can be derived
from the analysis of drainage basins include an index of drainage
density. .

5. In order fo understand the realationship (a. although
b. among c. between) the various components of river systems
oeomorpholoclsts have placed considerable emphasis on the quanti-
tative investigation of geometric properties of rivers.

Ynpamxuenue 5. Bunumunrte uz rtexcra 4F 8—10 xiioueBnix
CJIOB.

Yunpaxucuue 6. (ITapaas paGora). Halimure B Texcre 4F nau-
Hble, C MOMOLIbID KOTOPHIX MOXKHO OblI0 Obl 3aNONHHTH CJAEAYIOILYIO
Tabauny.

Who ‘ When , What

Ynpaxnuenue 7. (Ilapuas pab6ora). Mcxoas u3 comepxanus

NpoYHTAHNOTO TekcTa 4F, 3amo/iHuTe NPONYyCKH B Npe/IoXKeHnsX COOT-
BeTCTBYIOLIUMH BapHaHTaMH CJIOB H CJAOBOCOYeTaHUH.

I. Geomorphologists in recent years have placed considerable
emphasis on the (quantitative/qualitative) investigation of the
geometric properties of rivers and their basins.

2. For any drainage basin a hierarchy of stream orders can be
(applied/divided).

3. The idea of a hierarchy of stream orders was originally
proposed by (Horton/Shreve/Strahler).

4. Streams without tributaries at the head of river systems are
designated (first order/second order) streams.

5. The basin order is named from the (highest/lowest) order
stream in the basin.

Ynpaxuenue 8 IlucbMeHHO mepeBEIUTE TEKCT. KOHTpO.}IbHoe
BpeMs Misi nepesona — 20 MHHYT.

. Drainage Density

Drainage density is a measure of dissection of a drainage basin
(watershed). It describes the relative spacing of a stream network,
expressed as the ratio of total length of streams 'in a watershed
to area of the basin. Drainage den51ty depends upon the climate,
the geology and the physical characteristics of the drainage basin.

In general, a region underlain by sandstone has a lower
drainage density than one underlain by shale. Low drainage densi-
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ty ‘denotes -a region of coarse texture and is typical of watersheds
uiiderlain by resistant rock, such as in the Appalachian Plateau.
Medium :drainage density basins are found in the humid middle
and -eastern United States on many different rock types. High
drainage density. characterizes basins underlain by weak rock in
scmlarld regions.

~Ynanpaxnuenue 9. (Ilapmas pabora). 3amuimmure CcaeayolIHe
BEIPAYKEHHSI C NOMOIIBI0 MaTeMaTHUYECKHX (OPMYJI.
The product of 30 and the number n.
The ratio of the number n to 20.
“The difference between the number n and 10. °
Half y increased by the product of 50 and x.
Five times & decreased by one-forth of a.
The average of x, y and 60.
100 diminished by one third the product of 20 and x.
Twice the sum of s and 10 diminished by 25.
One third the sum of n and seven-eights of p.
10. The product of x and y decreased by twice the difference
between a and b.

OWN@@%@N%

Ynpaxuenue 10. Hafinure B texkcre 4F mpensoxenus, co-
AepXKaijie YCJIOBHEIC NPHAATOUHBIC, U INEpEBEHTE HX.

. ¥Ynpaxuenue 11. IlepeBenure ciaenyiouine npeloXeHHd Ha
PYCCKHH $3HIK:

1. If the relative humidity remains the same, the evaporation
botential of the air decreases.

7 2. If an accumulation of snow melts rapidly the potentialities
of a flood are present.

3. Relative humidity represents the ratio of the water vapour
present in the air to the vapour which the same air could contain
if saturated.

4. So enormous is the aggregate volume of ice that if it were
all released by melting and returned to the oceans, the oceans
would rise 130 to 190 feet above their present level.

© 5. At great depth it must become so hot that the rocks if they
could would be molten.

Yupaxnuenue 12. Boibepure npaBUJbHBIE NEPEBOA BbIIEJEH-
HBIX CJIOB. '

1. The loss of soil is not a new problem, but it is one which is
becommg rapidly more widespread and accute,

‘a. Mipobaema  b. ogra

2. One of the basic functions in the life processes of vegetation
is transpiration.

a. ogHa Db. He mepeBoauTCH

3. One of the principal problems conironting hydrologist is
resource management.

a. oxHa . He mepeBoAuTCH
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4. Before one can study ground water flow under natural con
ditions, however, the geology of the flow medium should be first
ploperly examined and understood.

a. 0jijuH  b. He TepeBoAHUTCH

5. The flood problem is one which affects many branches of
engineering.

a. ogHa  b. mpobaema

6. In order to understand the relationships between the various
components of river systems geomorphologists have placed con-
siderable emphasis on the gquantitative investigation of the geo-
metric properties of rivers and their basins.

a. B nmopsiiKe  b. aas Toro, uToGHI .

7. If a lower order unites with a h1gher order stream the order
of the latter remains unchanged.

a. jJisl TOro, 4TOGH ... b. MOPAROK

8. The examination has shown that(l) if the number of streams
is counted within each order, then that(2) number decreases with
increasing order in a regular manner.

(1) a. xoropuii  b. uro

(2) a. at0  Db. He nepeBOAUTCH

9. Other useful indices that can be derived flom the analysis
of drainage basins include an index of drainage density.

4. 4To  b. KoTopble

LESSON 15

Ynpaxuernue l. (Tlapuas paGora). Huxke UpHBOIATCH TPH TeK-
cra. Ilpounrafite ux M cpaBHHTe MexXay cobofi. KoHTposibHOe Bpe-
Msi— [0 MubyT. Ilocne 3710ro OTBETHTE HAa BOIIPOCH:

Y

a. Kaxasg obwas TeMa 00beguHAeT TEKCTH?
b. B 4eM COCTOHT passiuyhe TEKCTOB?

Text 4G -

Flood is the overbank discharge of a stream. Most streams
overflow their banks on an average of every 1.2 years. Although
tooked on as a disaster by man because he builds homes and
industries on river floodplains, a flood is a natural event that often
has beneficial results. The water carries sediment, which it deposits
on the floodplain to renew and fertilize it; the watu sinks into
the soil to recharge the groundwater.

One way to minimize the disastrous effects of floods is to predict
their magnitude and frequency. A flood frequency arialysis is made
by listing flood discharges according to magnitude.
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“'From ‘this  data the time interval at which. such discharges can
'be ‘expected is calculated. It is called the recurrence interval.
Each flood discharge is then plotted against its recurrence interval,
and the points form the frequency curve. These curves are used
‘by engineers in building bridges and roads.

Text 4H

A flood is a relatively high flow as measured by either gage
,hc:lght or discharge rate. Gage readings indicate levels of the
water surface at measuring stations. Whenever the stream channel
in an average section is overtaxed, causing overflow of adjacent
land definitely 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 oorresponding
:rate of discharge.

‘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 of detention
and regulation.

Text 41

Flash flood is a sudden, rapid increase of discharge in a river.
A flash flood is marked by a precipitous rise in water level that
forms a wall of water moving downstream. Flash floods are
common in arid or in semiarid regions, where an intense local
rainstorm often generates excessive runoff in an otherwise dry
channel. Flash floods may occur in humid regions if conditions
in the watershed are such as to suddenly concentrate the amount
of runoff during an intense storm.

YaopaxHeHue 2. HpOBepre 3alIOMHHJIN J¥ Bbl 3HAUEHHs cJle-
AYIOUIAX CJIOB H CJOBOcOYeTaHufi #3 TekcToB 4G — 41, KOTOpBIE YXKe
BCTpeuaJuCh BaM paHee:

- f{low; stream channel; discharge; precipitation; interception;
vegetal cover; temporary storage, underground flow; infiltration;
- sediments; to plot; runoff; watershed.

VYnpaxuenue 3. ([lapuas pabora). Hafinure B Tekcrax cJjo-
Ba, KOTOPble BXONAT B cJoBocoueranusi co cjosoM flood (mampumep,
flood stage). Hafinure sHaueHHs 3THX CJAOBOCOYETAHHH B CJIOBape.

"Yupaxueunune 4. (Ilapras pabora). Ilpountafite TEeKCTH ellfe
pas u mompofy#iTe MakCHMaJbHO TIOJHO TNepelaTs HX COfepKaHHe
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Ha pPYCCKOM A3BIKE. Ecay XaxHe-TO 4YaCTH TEKCTOB T[0OKA3aJHCh
BaM HEIOHATHBIMH, HEPEBEAHTE HX YCTHO.

Yupaxuenune 5 (llapuas paGora). 3agzanne 1. Bumumure
5-~10 KJIOUYEBBIX CJIOB M3 KaxKAOrO .TEKCTa. '

3ananune 2. IIpuayMafite 3aryaBue K KaKAOMy U3 TekcToB 4G—4].

Yupaxuenue 6. ([lapuas pa6Gora). Ha ocnoBe nmpounTaHHBIX

TPEX TEeKCTOB COCTaBbTe CBOH COGCTBEHHBIH TEKCT Ha ‘aHIVIHHCKOM
si3bike, 06bEM KOTOPOro He AO/KGH npesnmiate 120-—150 caos.

Tectnl K 60Ky 4

TJ1

1. ¥Ygaxure GYKBOH pYyCCKHe SKBHBAJEHTH CJAEAYIOLIHX CJAOBOCO-
YeTaHuH:

1. surface runoff a. pycJoBasi 1WepoX0BaTOCThb
2. discharge of a stream b. rycrora peuHo# cetu

3. sluggish stream C. MeJJIEHHOe TedyeHHe

4. bed load d. mouBeHHBIH CcJOM

5. source of a siream €. aJiJlIOBHaJIbHOE PYyCJO

6. soil layer f. mMaBOJOUHHBIH CTOK

7. alluvial channel g. TIOBEPXHOCTHBIH CTOK

8. flood flow h. nmoHHEIEe HaHOCH

9. channel roughness i. ucTox pexH

10. stream frequency j. pacxox mnoToka

II. O6o3HaubTe OGYyKBOH MOAXOHSAIIME IO CMBICJAY BapHAHT Tpel-
JaraeMulX CJOB:

1. A stream or (a. flood, b. river, c. rainfall) is a bhody of
water flowing in a defined channel.

2. (a. Braiding, b. Meandering, c. Discharge) occurs when
a stream has not the capacity to transport its load in a single
channel.

3. The long profile or (a. pool, b. thalweg, c. riffle) commonly
shows many inflections called knickpoints.

4. Channel widening (a. accounts for, b. resulis in, c. takes
place) primarily when the stream is in flood.

5. Turbulence is an important flow characteristic (a. according
to, b. because, c. inspite of) it creates upward water motion
which lifts and supports the finer sediments.

1II. 3amonHuTe NPOIYCKH COOTBETCTBYIOIIMMH TEpPMHHaAMHU:

The natural processes in the scenic system are:

a. . ... the breaking up of rock where they lie by the direct
effect of weather and plant and animal activity;

b. .. .. the wearing down of the land by running water,
moving ice, the wind and waves;

Coov v vt the carrying away of weathered and eroded material;
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d. ... .. the laying down of transported material in a new
place, .
1. deposition; 2. erosion; 3. weathering; 4. transport,

™

[ Yxaxure uudpofl npensoskeHus, colepxallne repyHInf.

I. A rapid reduction in stream velocity occurs when a river
flows into standing water.

2. Deltas with curving shorelines are known as arcuate deltas.

3. Residual mass curves furnish another method of showing
the extent of wet and dry periods.

4. For the large storms a relatively large error can be made in
estimating depression storage without mtroducmg any significant
error in the calculated runoff.

5. A stream flowing over an alluvial fan may be entirely above
the water table.

N

I1. ¥Ykamure uudpofl Te NpeiIoKeHUH, B KOTOPHIX BLLAEJIEHHBIE
cjioBa 0003HAYAIOT JOMKEHCTBOBAHHUE.

1. The gaging station should bhe localed just above a place
in the stream where the fall at all stages is greater than in the
reaches just above and below.

2. Several methods have been developed for estimating. the
infiltration capacity that would exist at the start of any rain.

3. It should be understood that the variation in monthh values
veflects not only the effect of season, but also that of antecedent
moisture.

4. If there is a vegetative cover over the soil surface, then any
precipitation will bhe caught and redistributed as throughfall,
stemflow and evaporation from the vegetation.

3. The engineer should delermine what precipitation and stream
llow records are available in the general region of the project site.

111, Ykaxnure uudpoll Te NpeAOKEHUS, B KOTOPHIX BbLAeJEHHBIE
Tarodel-CKasyeMele BpIpayKeHel (OpMaMH = COC/IAraTebHOTO HakKJjo-
HEHHS.

{. If the surface is not confined, the difference in pressure is
the result of surface slope

With the available stream flow, it has been estimated that
percolatmn through 2,500 acres of creek bottom lands in San
Joaquin Basin in California would increase the underlymg ground

~water tables by 84,000 acre- -it.

3. I the capillary fringe that lies just above the water table
extends up fo the ground surface, water will continuously be
drawn up to the ground surface and evaporated therefrom.

4. The ideal gaging station should offer a conveniently located
and secure sheliered spot for the gage.

5. To get representative data it is desirable that the mean
velocity of the stream be reasonably uniform Irom bank to bank.
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IV. BuiGepute npaBHAbHHE BapHaHT NMEepPeRoAa BHILEJNECHHHX CJIOB.

1. Cultivated crpps such as corn may provide good protection
at their period of maximum development. :

a. MOIYT  b. JOJDKHBL

2. One of the most difficult problems confronting modern civi:
lization is that of soil erosion.

a. ogHa b. npobiaema

3. The problem of flood estimation is a peculiarly difficult and
complicated one.

a. ogHa  b. mpopb6Jaema

4. Before one can study ground water f{low under natural
conditions, the geology of the flow medium should be first properly
examined and understood.

a. ojHa b. He nMepeBOIUTCH

5. A temporary increase of temperature results in increased
evaporation and also in increased precipitation.

a. pesyabTathl  b. IPHBOJMT X...

6. The results obtained have shown that the mean accumulated
precipitation for a large group of stations is not significantly
affected by change in individual stations.

a. pe3yJbTathl  b. NMPHBOAAT K

7. In the case of soils the effect of even wide changes in tem-
perature of applied water as related to changes in viscosity has
generally escaped analysis.

a. pe3yJbTaThl  b. IPHUBOIAT K...

8. The number and dimensions of cracks that form in a soil may
be used as an approximate basis for classifying it.

a. opma  b. dopmupyoTCH
9. Precipitation in liquid form includes drizzle and rain.
a. dopma h. dbopmupyioTCs

TT

I. PaccraBbTe npensioxeHHsi B HX JIOTHUECKOH MOCA€ROBATENbHO-
cTH. (B cBoefi paboTe yxkaXKHTE TOJLKO MOC/AEL0BATENBHOCTE HOME-
POB NpEATOKEeHUH.)

Deposition

I. Tt is usually only in times of high water or flood that a lot
of this coarse material can be moved.

2. It is the laying down of part of the load when the river does
not have enough energy to transport it.

3. Deposition happens throughout a river’s course.
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II. 3anosHdTe NPONYCKH NOAXOASIIMMH MO CMEICIY CJIOBaMH.
(B cBoeit paGore ykaxxuTe TOJBKO HOC/IEL0BATENbHOCTL HH(P, 0603-
HAaualolHX COOTBETCTBYIOIHE CJIOBA.)

Deltas

When a river at the end ... . its course flows into a lake
... the sea, it slows down. As ... . river slows, the fine
partlcles of . . . .1t has been carrying settle down . . . . to the bed
of the lake or . . ... The layers of alluvium can . ... build up
to form a new . ... of land. These pieces of land .. .. called

deltas.

1 2 3 4 5 6 7 8 9

piece; sea; are; of; rock; gradually; the; or; on.

III. IlucbMeHHO TepeBenuTe cnenyiomnﬁ teker. KoHTposbHOE
BpeMs — 20 MHHYT.

As part of the hydrological cycle, ‘river energy is derived
primarily from precipitation and gravity: and lost by friction and
work, namely erosion, transport and deposition. The efficiency
ol water flow is affected by channel characteristics such as shape
and roughness. Natural channels are rarely straight, but commonly
meander and braid. Erosion and deposition by rivers give rise
to a range of alluvial landforms. A river or section of a river
attains «grade» when its channel characteristics become stable
in relation to the prevailing discharge and its load. Geometric
analysis of rivers and their basins serves to demonstrate the
equilibrium relationships between the component parts of the river
system.

baok 5. LAKES AND SWAMPS.
WATER POLLUTION CONTROL

LESSON 16

Ynpaxueuune |. ([lapuas pabora). Ilpocmorpure npusoau-
MBI HHXKE TeKCT H B KaxAoM ero absane HaljiHTe NPEIJOXKEHHS,
KOTOpBle Haubo/ee TOUHO OTpaxKawT obliee Cconep)KaHHe HLaHHOTO
oTpesxa Tekcra. KOHTpoJbHOe BpeMs— 7 MHHYT.

Text 5A. Lakes

Lake is a sizeable inland body of standing water. The source
of the water is precipitation that falls into the lake as rain or
snow, or is fed into it by streams and springs. Lakes without
outlets are usually found in arid regions and tend to be saline;
some, such as Great Salt Lake and the Dead Sea, are more salty
than an ocean. The salts in most saline lakes result from wea-
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thering and volcanic activity; they were carried into the lakes
by water and wind, usually when the lakes were larger. The con-
centration of salts is due to evaporation. Some saline lakes, like
the Caspian and Aral seas, are landlocked arms of the ocean.
Lakes can be permanent or ephemeral, and those in cold regions
may be perennially frozen.

Lakes are formed in many ways. Faulting and gentle upwarping
of the Earth’s crust are responsible for some of the greatest lakes.
Faulting produced those of the African Rift Valley and of
south-western United States. Upwarping formed Lake Victoria in
Africa, and the Caspian and Aral seas in Asia. Lakes are also
formed by volcanic activity, they occupy craters and calderas (as
in Crater Lake, Oregon) and occur where lava flows and volcanoes
obstruct dramage Landslides form lakes by damming up valleys,
especially in mountainous regions. A lake 70 km long and over
200 m deep was formed in 1840 when a landslide blocked the Indus
River, Kashmir.

Lakes of glacial origin are far more numerous than all other
types put together. Some are dammed by ice, as in Greenland and
in other regions now glaciated. Many are located in glacially-
formed bedrock basins. Others result from the irregular deposition
of till. Ponds and small lakes occur where kettle holes extend
below the water table, as on Cape Cod, Mass. Rivers form lakes
in many different ways, as, for example, the oxbow lakes that
occupy abandoned channels on floodplains or the lakes found
on deltas.

Lakes are short-lived geological features: their destruction
commences as soon as they are formed. In humid regions the outlet
stream lowers the barrier, and the deposition of detrital sediments
and of organic matter helps fill the basin. In arid regions the de-
position of chemical precipitates and sediments borne by wind and
stremas help fill the basin, and evaporation reduces the size
of the lake.

Ynpaxuenue 2. ([lapuas pabora). B Tekcre HA Bawm, Be-
POSITHO, BCTPETHJHCH HE3HAKOMEBIE CJ0OBa. BBIIUMIATE X, CPaBHUTE
C TEeMH, KOTOpbie BBHIMHCAJ Baml cocel, u 0OCyAHTe HX TNpeanosarae-
Mbie 3HaueHHsl. [IpaBuJBHOCTE CBOHMX INpPEANOJNOXKEeHHI IIpOBephTe II0
CJIOBApIO. ‘

Yunpaxuenune 3. ([lapuas pabora). Onpefeante B IEpPBOM
ab3aue Tekcra DA csoBa, 6e3 KOTOPHIX Bbl BCE€ PABHO CMOTMIM OLI NO-
HATH €ro CoJEepiKaHHe.

Yunpaxueunue 4. (I[Taprasg paGora). Ilpunymaiire 5—6 mnpen-
JIOXKEHHH, B KOTOphle BXOAMJAH OHl CJAEAYIOIIHE CJIOBOCOYETAHHUS U3
TekcTa bA:

water body; arid regions; to result from; responsible for; glacial
origin; saline lakes; perennially frozen; dep0%1t1on of till; depos1t10r1
of sediments.
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YupaxHeHHe 5. 3anoiHuTe NPONYCKH HOAXOASUIHMH IO CMbIC-
Jy CBS3YIOIMUMH 2JeMeHTaMI.

L.akes and Landscape

Lakes are . ... the most characteristic features of the
landscape of glaciated regions. Finland is famous . .. . its innu-
merable lakes, 55,000 of . .. . have been mapped. Very appropria-
tely, the Finns call their country Suomi— the Land of Lakes. Many
parts of Ontario are riddled . . .. a comparable network of lakes
and waterways. The exiraordinary abundance ... . the present
time of lakes of glacial origin —they are far more numerous

all other types put together —is a result of two circum-
stances: ‘

a. immense numbers occupy hollows excavated . ... the less
resistant rocks by ice scouring, or irregular concavities in the drift
surface left behind by the retreating ice; and

b. they originated so recently that only some of the shallower
cnes have since been silted up and replaced . . . . lacustrine flats.

by; than; amongst; for; at; which; in; with.

Yunpaxeenue 6. ([lapras pabora). 3anonHUTE CASLYIOIIVIO
TabauUy, HCXOAd M3 cojeps:kaHHs 2-r0 abzama Texcra SA:

1. OcHoBHas unes — | ' l

2. Bropocrenennsie Hieu — ‘ [

. Ilpumepn — ‘ |

o

Yuonpaxnuenue 7. JaKoHuure CJAEAVIONIHE TPEAJONKEHHS, ONH-
pasch Ha cojep:Xanue rexcra DA.

1. The concentration of salts in lakes is due to . . . ..

2. Landslides form tlakes by ... ..

3. Lakes.can be permanent or . .. ..

4, Ponds and small lakes oceur where . . . ..

5. The salts in most saline lakes result from . . . ..

Yupaxuenue 8. [luchMenHo cocraBbTe HJIAH TEPECKasa TeK-
cra DA.

Yupaxuenue 9. Hernonbsys Kak MOXKHO Gonbliiee KOJHYECTBO
BHYUEHHBIX CJIOB U3 TekcTa DA, HauuuikTe KpaTKue COOOUIEHHS HA
OJHY H3 CAEAYIOUIUX TeM:

— Ofwmaa XxapaKTePHCTHKA 03€p.

— Ycaosusi GOpMHPOBAHHS 03€p.

—- Osepa JIeAHHKOBOrO IPOHCXOMKIEHHS.
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Ynpaxkuneunne 10. [lucomenno mnepenenure Tekcr. KoHTPOML-
Hoe BpeMsa — 30 MUHYT.

Swamps

Swamps may be regarded as shallow lakes where  the small
depths of water ,and the Slight rafige “6f fluctuation permits the
growth of ‘acqifatic’ vegetation, Swamps occur mainly in areas of
3 . SIS . Sk

ilat gradient and narrow streain, channels. On steeper slopes vege- .
tation may be suificiently derse to retatd runoff and prévent:
channel erosion, resulting in swamp conditions. Swamps tend to
become filled from the growth of vegetation and from silting.
Many swamps are old lakes in the later stages 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 flood plains and deltas
subject to" frequent overflow; spring swamps formed by the dis-
charge of springs; flattand swamps on poorly drained land and
raised bogs ‘on flat lands of small runoff where precipitation
exceeds the evaporation. Coastal swamps are firequently formed
between high and low tides. ‘

Ynpamuenne 11, OrBerbTe Ha c/eRyiolide BONPOCH:
1. What is a swamp?

2. Where do swamps mainly occur?

3. What are the two main types of swamps?

4. What other types of swamps do you know?

5. How are coastal swamps formed?

- VYnpaxuenue 12. 3akoHuUHTe CjAeAVIOUINEe NPelJIOXKEHHS B CO-
OTBETCTBHH C COJIEPIKAHHEM TeKCTa BA.

1. Swamps occur mainly...

2. Swamps tend to become filled from...

3. Swamps are generally divided- into...

4. Coastal swamps are frequently formed...

Ynpaxuenne [3. Yerdo mepeBefnTe NPHBOAHMbBIH HIMKE TEKCT,
BBIOMpAs INPaBHJIbHEIE BAPHAHTH BLIAEJEHHBIX CJOB.

Lakes and Rivers

The course of a river often contains a number of (Homep/psin)
lakes. These are features of a youthful river and eventually
disappear as a result (pesymbrat/npuBoaut k) of deposition. Lakes
form (dopma/popmupyrorca) where the river bed contains a deep
enough basin to hold (uto6br yjaepxHBaTh/KOTODPHIH yIepXKHBaeET)
the water. :

A river system is composed of the main stream and the tribu-
taries which flow into it. If the lake is fed (muraercs/nuranocs)

175



by enough tributaries, the water is fresh enough to allow (uro6m
JaThb BO3MOXKHOCTB/KOTODAasi [naeT BO3MOXKHOCTh) life to  develop.
However, if the area is too dry and there is (Tam ecth/HMeeTcs)
high evaporation in an inland basin, the lake becomes salty,
e. g. the Caspian Sea. As the water evaporates, the salts which
are contained (coxep:kar/comep:xkarcsi) in the water become more
and more concentrated until the solution becomes saturated with
sodium chloride, which is then presipitated to form salt flats, e. g.
Lake Chad. If the lake becomes (cTaHOBHTCS/CTaHOBHJIOCH)
excessively salty life cannot (He moxer/He nosxkHO) develop.

LESSON 17

Yunpaxuenue 1. (ITapras pabora). Huxe npuBoaaTcs TPHU TeK-
cTa, 00beANHEHHbIX OJHOH TeMoH. IIpountaliTe 3TH TeKCTHl M CPaBHH-
Te ux Mexay coboii. KonrposbHoe Bpemsa — 10 MHHYT.

Halite orBeTnl Ha cJ/eAYIOLHE BONPOCHL:

1. Kako#i rnpobieMe NOCBSULEHR TPHBEJEHHBIE TEKCTHI?

2. Kakue cropoHsl 3T0# npobJjeMBl paccMaTpHBAIOTCA B KaXJAOM
TeKcTe?

3. Kakune crocoBul pelieHHs paccMaTpuBaeMoil npo6JieMbl Ipef-
JlaraloTcs aBTOPaMH TEKCTOB?

4. Kague Mepbl, ¢ BallEl TOYKH 3DEHHsi, MOIJIH OB cHocob6CeTBO-
BaTbh PEINEHHI0 IIOCTaBJEeHHOH npo6JeMbl?

Caepyiige ¢J0OBa M CJHOBOCOUETAHHS] [IOMOLYT BaM IIPH YTeHHH
TekcToB 5B — HD:

5B water pollution — 3arpsisneHne BOABI
to cause disease — ppI3bIBaTL 3ab0JeBaHHe
to remove — yaanaTth
to screen — NPHUKpPHIBATDL, 3alIHUILIAThE
to reduce — ymeHbWATh
toxic agents — TOKCHUHBIE BCIECTBA
to be available —uMerTbcs B paclopsxKeHHH
sedimentation — ocaxjeHue, OTCTauBaHHe
suspended — B3BelICHHBIA
sewage — CTOYHBIE BOJH, KaHAJIH3aUHsA

5C to bring about — BbI3bIBaTh, MOPOXAATh
expenditure — 3arpathl, pacxoibl
treatment — o6paboTka
disposal —30. ycTpanenue, yaajieHue
dilution — pacrtBopenune
permissible — zonmycTHMBIH
magnitude — BeJanuuHa
augmentation — yBeJHueHHe
investment — KanHTaJOBIOXEHHE



5D Water Resource Act— 3akoH.¢ BOAHBIX pecypcax”
to charge — nopyuarts, BBepsTb
to discharge — BEINyCKaTbh, BHIIMBATE
responsibility — oTBercTBeHHOCTH
pollutant — 3arpssHsioliee BelleCcTBO
to dump — c6pacwiBath

Text 5B. Water Pollution Control

Almost all countries of the world have a water- pollutlon
problem, which became very serious as a result -of urbanization
and industrialization.

There are many types of water pollut1on Tt s convemcnt to
divide them into classes, as follows: “a) pollution by bacteria,
viruses and other organisms that can cause disease; b)’ pollu‘uon
by decomposable organic matter,” which' by absorbmg ‘the oxygen
in the water kills fish; c) pollut1on by inorganic salts. They cannot
be removed by any simple treatment procéss and may make water
quite unsuitable for drinking, for irrigation and for many industries;
.d) pollution by plant nutrients; e) -pollution by -oily - materials
which may screen the river surface from the air. thus reducing
reoxygenation; f) pollution by specific toxic agents ranging from
metal salts to complex synthetic chemicals,

Methods "of reducing pollution are avallable and in w1de use
in many countries.

The simpliest way of treating domestic sewage is by sedimen-
tation, which largely removes the suspended solids .and. reduce
the general polluting effect up to 50 %.

Further treatment usually takes the form of biological oxidation,
which causes natural purlflcatlon followed by further sedimen-
tation.

Text 5C. Pollution Abatement

The growth and industrialization of cities has brought about
many public health problems, not the least important of which is
that of the pollution of streams. Many rivers downstream from
cities have become open sewers ,dangerous to public health and
destructive of fish, other wild life, and natural beauty. Pollution
control is largely a sanitary engineering problem, to be solved
by strict laws and enforcement and involving vast expenditures
- of public funds for sewage and industrial-waste treatment. However,
the «disposal of a certain amount of sewage by dilution’ is- usually
considered permissible, particularly in functioning through bacterial
action and aeration. A complete stream pollution control study
must include an investigation of stream flows. In some instances
the augmentation of low flows, by means of reservoirs, has proved
to be at least as important to the" control of stream pollutlon as
have investments in additional sewage-treatment plants: -
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Text 5D. Water Conservation in Great Britain

The Water Resources Act of 1963 set up a Water Resources
Board, acting through 29 river authorities, charged with respon-
sibility for the conservation and utilization of water. Standards
are laid down, enforceable by law, governing the permitted levels
of pollutants which may be discharged into rivers. Similar regu-
lations are applied in other countries — although accidents can
occasionally happen, as was the case in 1969 when the illegal
dumping of chemicals caused the destruction of millions of fish
along the entire length of the River Rhine. '

Ynpaxuenue 2. ([Tapuas paGora). Haljure B npoOuUHTAHHBIX
TekcTax 5B — 5D sKBUBAJNEHTH CAERYIOIHX CJIOBOCOUETAHHUH:

HeNMpPHUIOAHBIH 1Jist 4ero-u6o; MOTJOMIATh KHCJIOPOI; mpouecc 06-
paboTKH; BHH3 IO TEUCHHIO; IPOMBIILJIEHHEIE OTXOJBl; CHCTeMa OUHCT-
KM BOJBI; MEXEHHBIH CTOK; cOXpaHeHHe H HUCNO/Ib30BaHWE BOJIBI; [O-
IYCTHMBIH YPOBeHb, YCTAHABJHBATH HOPMBL
 ¥Yunpaxuenue 3. ([Tapras paGora). BeiGepure OAHH H3 NPH-
SEJeHHbIX TeKCTOB M HpHAyMalTe 3—5 BompocoB k Hemy. [lompocH-
Te OTBeTHTh HAa HHX LPYIYKD flapy crTyfeHToB. O6MeHaliTech BoNpoO-
caMH.

Yaopaxuernue 4. [Tocraspte mI0C B COOTBETCTBYIONIEH KOJIOH-

' Ke NPHBORUMOH, HHXe Tal/IHIlH.

No evidence] Yes Now

1. Almost all countries of the world have a water
pollution problem. :

2. There is no possibility to reduce water pollu-
tion.

3. Pollution of water may be caused by
earthquakes. C

4, Pollution control is largely a sanitary engi-
neering problem.

5. Many rivers downstream from cilies have
become dangerous to public health.

L

YnpaxHernue 5. HMciosbsys xak MOXHO 60Jblllee KOJHUYECTBO

~ BBIYUEHHLIX HOBBIX CJI0B, HallHIIUTE KpaTKHe cooblieHns Ha OAHYy H3

CHACAVIONIHX TeM!:

1. TlpuunHbl 3arps3HEHHs peK.
2. Buaw sarpssHeHHS BOIH.
3. Mephi, HeOOXOAUMBIE AJsI 3AILHTHL BOABl OT 3arpsi3HEHHS.

YnpaxzHenue 6. IlucomenHo mnepebenure Texct 5D. KoHrt-
‘POAbHOE BpeMa— 10 MHHYT. v
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Tectnl Kk 60Ky 5
TJ

" 1. B kaxjaom psay o603HaubTe umppou CJi0BO, KOTOpoe no cBoe-
My 3HaUYeHHIO He COOTBETCTBYeT NAHHOH TEMaTHUeCKOH FpyIiie.

1 2 3 4
a. pond lake, swamp, Snow;
1 2 3 S
b. salme brave, permanent ephemeral
1 2 3 4
c. disposal, damping, discharge, braldmg;'
1 2 3 4
d. thus, however, surrounding, a]though
1 2 3. 4

e. remove; discuss, treat, purify.

II. Ykaxure Gyksoii pycckue 3KBHBAJEHTH TNPHBELEHHBIX CJOB.

1. stream . a. o3epo
b. 6oJqoro
~ C. IOTOK _
2. inland 4. BHYTpeHHHH
. BHewiHui
CMEXHBIH
. nepemeHHmu _
. MOCTOAAHHBIN
I‘IpeprBPICTbIPI
ocaxjeHue’
. OTKJIOHEHHEe
. npocaanaHne
. YCKOPSITh
. 3aTIOJIHATL
. 3aJiep>KHBATH
. TOpPHBI#A
. NpHGpexHLIf
0oJoTHCThIH
. 3arpsi3HeHHe
. ocaxKJAeHHE
. OYHCTKA -
. TIpDHHOCHTB
. TIOPOXKIATD
NpenATCTBOBATE
. BeJIMYHHA
. MarduTHHI
IHpoTa '
. TaK Kak
. XoTd
. TIOSTOMY °

Q2

permanent

4. deposition

to retard

o
PO TH TP TD O

6. coastal

—
ey

7. purification

om0

8. to bring about

9. magnitude

10. although

O TP OTHDOTD O
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TT

[. Banoanute NPONYCKH NOAXOASILHMH 10 CMBICJAY CJIOBAMH.
(B cBoefi pafoTe yKaxHTe TOJBKO. NOC/IeLOBATRIILHOCTD . uncpp, 0603-
HAualoWHX 'COOTBETCTBYIOLIHE CJIOBA.) : i

Kettle Hole

Kettle holé is a pit-or basin formed by the meltmg of a block
of ice partly or completely buried by glacial: drift. Kettle holes are
found on valley trains and on outwash plains. Many contains

ponds, lakes or swamps. ... . . range from a few meters to several

... in diameter, and from about ! m ... . more than 30 m
in depth. Small . . . . may be formed by the burial . . . . blocks
of ice detached from glaciers . . . . transported away from them
by melt-water . .. .. Large kettles, however, are formed . ...
the burial of extensive masses of . . . . glacial ice.

of; kilometers; to; and; kettles; they; stagnant; by; streams.

[I. B pmaHHOM TeKcTe oOlpeleNHTe, IJe KOHUAeTcd OAHO H Haduu-
HaeTcss Jpyroe npepjoxeHre. B cBoux paborax ykaxkuTe JHIIb
CJIOBA, mocJie KOTOPHIX HAUHHAETCS HOBOE INpelJloXeHHue.

Wat‘er‘Pollution and ‘Conservation

The world today has a great thirst for water in Britain they
use many times more water now than it was fifty years ago the
"main users of water can be divided into two groups: industry and
homes people in different countries use different amounts of water
this depends on several things, such as the rainfall a country
receives and how  wealthy it is these factors influence whether
a country can store, treat and distribute the water.

I11. TIHcHMEHHO - nepeBeiHTe cneﬂy}omun tekcT. KoHTposbHOe
BpeMs — 15 MHHyT .

 Oxbow Lake

Oxbow lake is a lake formed in an abandoned meander loop,
common on flood-plains. It forms when the meander of a channel
is cut off; since the niew channel is shorter and steeper than the
old one, it is maintained ‘by the river and the old channel is by-
passed. The ends of the old channel are rapidly silted up and
become separated from the stream, and the old channel becomes
a crescent-shaped lake. An oxbow lake may eventually fill in and
become a marsh.

"

1. Yxaxure 6ykpoil HpaBI/IJIbeII/I IIePeRO] BLIAEJNEHHBIX (QOPM H
CJIOBOCOUETAHHUH.
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1. Canada is richest in lakes, South America poorest.
a. Gorata b. Boraue c. camas Goratas

2. It is generally understood that there are three paths by
which water moves from the soil surface to the stream.
a. 310 b. He mepeBOAMTCA  C. MMEHHO

3. In some instances the augmentation of low flows, by means
of reservoirs has proved to be at least as important to the control
of pollution as have mvestments in addltlonal sewage-treatment
plants.

a. CJeAyeT A0KA3aTh b. 0Kasamoch  c. 6bIJIO JOKa3aHO

4. The gradual development of civilization has meant increased
uses of water at every step forward.

a. - JoJXHO. OHJO 03HAYaTh  Db. 03HAUYAJO -C. NOJXKHO ORLJIO
6Bl -03HauaTh- : - :

‘5. There are many types of Water pollution.

a. CymectByeT b. TaM ecTh C. He IepeBOJHTCA

6. Several diseases have long been known to be assocnated w1th
polluted water.

a. 6bLJO H3BECTHO, YTO MHOTHE Cephe3Hble GOJIe3HH CBA3AHBI .

b. MHOrHe H3BecTHbie GOJE3HH CBA3BIBAJIHCH C.

7. One of the ‘main purpose of water pollu‘tion control is the
prevention of water-borne diseases.

a. He mepeBOAHTCA  b. ogHa M3

8. It should be noted that the dlffererlce in the time of ice cover
formation may be ascribed to... . ,

a. cJaeiyeT OTMETHTb b, OyZeT OTMEYeHO  C. MOXKHO GHAo Obl

OTMETHTb v ' '

9. Increasing lake areas may increase evaporation and in turn
increase precipitation.

a. yBeJMuMBalOllHecs  b. yBeaMueHHE . yBelHYHBasA

10. A comprehensive assessment of water resources have to
include ground water.

a. BKJaoYaeT b, NO/MKHO BKJKYATL  C. BKJIOYAJIO



OKEAHOJOrug

~Baok 1. THE WATER PLANET
LESSON 1

~¥npaxuenue 1. (Ilapnam pa6Gora). Tlpouuralite 3argasue
NPUBOAUMOro HHKe Tekcra. IlogymafiTe, 0 ueM B HeM MOXeET HATH
peun. [lpusepure 10—15 cioB, KoTOpBIC, C BaWiel TOYKU 3PEHHUS,
AOJIXKHBl BCTPETHTBCSI B 9TOM TEKCTE.

. Ilpounraiite Teker nmpo cebst (KOHTPOJbHOE BpeMsi— 5 MHHYT) H
ONpefeuTe, COBIANH JIM BAlIM INPELHOIOKEHHS C COJAEpKAHHEM
TeKCTa., . .. :

Text 1A. Earth — the Water Planet

Earth is the water planet. Since the crust solidified, water has
been. extracted from the Earth’s interior to collect in dep1e55101 S.
Nearly 719% of the Earth's surface is overlain by a blanket of
water, averaging 3730 meters (12,200 feet) deep. At any instant
only a small fraction ot the Earth’s water is present in the atmo-
sphere, retained on the land in lakes, or locked in glaciers and
ice caps. Nearly all the water remains in the ocean.

Most people live within a few hundred kilometers of an ocean
shore. For them the ocean serves as a recreational area, food
source, waste receptor, and highway. Even to those living far from
the ocean, its influence on daily life is great. Not only does
the ocean supply water necessary for life, but it also stores and
then releases much of the solar energy that powers Earth’s atmo-
spheric circulation, causing our weather. By contrasting the large
daily temperature changes in a desert with the more even tempe-
ratures of coastal climates, we can see the role that the ocean
plays as a climatic buifer.

In short, ours is a water-conditioned existence, and by studying
the ocean, we learn about a controlling feature of our life. With
better understanding we may someday be able to predict changes
in the oceanic and atmospheric circulation. Equally important
is the need to learn enough about the ocean to permit us to use
it more fully for such functions as waste disposal, without de-
stroying its use as a food source or recreational area.
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Ynpaxuerue 2. Ilpounraiite ciepyoliHe c/JI0Ba H ONpeAeIH-
TE HX COOTBETCTBHA B DPYCCKOM A3bHIKE! ‘

planet; extract; meter; fraction; ocean; kilometer; recreation;
receptor; energy; atmosphere; circulation; contrast; temperature;
climate; role; buffer; condition; control; function.

Yupaxuenue 3. (I[Japuas pabora). Onpegennre 3HaYeHHS
BBIACJACHHBIX CJIOB, HCXOASA H3 KOHTGKCTa.

I. Nearly 71 % of the Earth’s surface is overlain by a blanket
of water.

2. For most people the ocean serves as a recreational area, food
source, waste receptor, and highway.

3. Even to those living far from the ocean, its influence on daily
life is great.

4. By studying the ocean, we learn about a controlling feature
of our life.

5. With better understanding we may someday be able

to predict changes in the oceanic and atmospheric circulation.

Yanpaxuenune 4. (IlapHas pabora). Bribepute pyccKuUe 3KBH-
BAJIEHThI TPUBEJEHBIX CJIOB!

3eMHOH

JIYHHBIH

COJIHeUHBIH
RO3BBILIEHHOCTD

paBHHHA
.BliaHHa

HaxXoIUuThCcHd Hajl 4eM-audo
HaXOAHTLCH IOJ 4YeM-ITHOO0
HAXOIUTECSt PAAOM ¢ 4eM-THGO
pasMsaryaTth
. 3aTBEPHEBATH

HCrapsiTh
. JEIHUK
. 03epo
HH3MEHHOCTDb
. HaKallJiuBaTh
. TepAThb .
pacmpenensThb

solar

o

depression

overlie

solidify

TROT®o TS o

glacier

{o collect ~

TR O oo O

o

Yupamsaeunune 5. Onpenenute, kKakue uyactu peun o6osHa-
Tal0TCA B CJA0BAPHSX CAEAVIOILUMH COKpalieHHAMH:

pron.; v.; num.; n.; a.; ci.; part.; prep.
Onpenennre, K KakHM YacTaM pedd fAPUHALJICIKAT CJeAYIOHIKHE

ciaoBa. HanuinuTe COOTBETCTBYIOUIME AHIMVIKHCKHE COKDALIEHHs Jsi
KaXxI10ro 13 HHX.

Nearly; collect; btanket; our; for; hundred; it; learn; causing;
by; may; been; overlain; necessary; then; controlling; better.
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rYnpaxHeHHEe 6"HpeﬂBapHTeJIbHo O3HaKOMHBLUKCh C MPHJIO-
XeHdeMm 3, TmpouHTafiTe NO-aHIVIMHCKH Bce LHMPHI, KOTOpHIE BCTpeTH-
JIHCh -BaM -B Texkcre- 1A.

“Yipaxunenue 7. Npounrafite npuaoxenne 1 («CTpyRTypHO-
CMBICJIOBLIe OCOOEHHOCTH ~aHMVIMHCKHX HAyUYHO-TEeXHHYECKHX TEKCTOBY).
Hafinute B Texcre 1A OCHOBHBIE HjeM, IVIaBHblE M BTOPOCTENEHHBLIE
AeTajH. 3aloJHHTEe B CBOHX TeTpajisiXx rpadul caenywomiefi Tabaulb:

OCHOBHBIE Haen ’ ' I

. TVIaBHblE JeTasn | . |

BTOPOCTeNeHHble TeTaH l |

" Ynpaxunernue 8. (Ilapnas pabora). M3 npuBeLeHHBIX Mpej-
JOXKEeHHA ¥ CcJOBOCOUeTaHHMH BEIOEpHTE "Te, KOTOPHlEe MOMKHO HCIIOJb-
30BaTh B . KauyecTBe IIOA3aUOJIOBKOB K. KamKJIOMY H3 Tpex ab3ares
tekcta 1A:

1. Nearly all the water remains in the ocean.

2. Ours is a water-conditioned existence.

3. Ocean and its role in human life.

4. Someday we may be able to predict changes in the oceanic
and atmospheric circulation.

5. Earth is the water planet.

6. Most people live within a few hundred kilometers of an ocean
shore.

YnpaxHenue 9. PaccKamuTe NO-PYCCKH, HCNONb3YS HHDOD-
Malyio, colepxkamiyiocs B Tekcre 1A, o:

— COOTHOMIEHHH CYHNIH 4 BOAH Ha 3eMJe;

— POJIH OKeaHa B XKH3HHU YeJOBEKa;

— Heo06XOAMMOCTH H3y4eHHS OKeaHa.

Ynpaxuenue 10. CocraBbre miaH mepeckasa Tekcta 1A.

Yonpaxuernue 11. IlocraBbre raarosipl-cKasyeMmsle AaHHBIX
npeanoxenusi B dopmy Present Indefinite.

1. Our present state of knowledge concerning the oceans still
(to contain) many gaps which (to remain) to be filled in future
ears.

’ 2. The knowledge that we have gained to this pomt (to be)
an accumulation of advances that have been made in the various
scientific disciplines.

3. The Pacific Ocean (to have) the greatest average depth
3940 m.

4. Sea ice (to cover) -approximately 70 % of the Arctic Sea
throughout the year.
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5. Radiation entering the sea surface (may) come directly from
the Sun or it (may) come from the clouds and the atmosphere.

Ynpaxuenue 12, Ilepemumure creayrmouude NpPeAJOXKeHHS.
IloxdepKkHUTe B HHX MOJJIeKalllee W NOCTaBbTe B CKOOKH Te IJ1aroJibl-
cKasyeMble, KOTOpble He COIVIaCYITCH C HHMH.

Mpumep: The ocean (play)/plays an important role in our life.
The ocean (play)/plays an important role in our life.

1. Oceanography is/are the branch of science concerned with
the oceans and the phenomena occuring therein.

2. As resources of land are used up we is/are rapidly turning
to the ocean to obtain oil and gas from the ocean bottom.

3. Oceanography provide/provides an opportunity to learn more
about the Earth’s most distinctive feature — the World Ocean.

4. We has/have good geological evidence that the oceans have
existed on the Earth’s surface for well over three billion years.

5. The solidification of the Earth's crust mark/marks the be-
ginning of geologic history.

Ynpaxsuerue 13. B zneBom c10a6lle NPUBOAATCA HEKOTODHIE
riarosbHbie GOpPMbI, B TIDAaBOM -— JHYHHIe MecToHMeHHs. Buibepure

COOTBETCTBYIOIHE APYT APYTY 3JEMEHTbl H3 MPaABOro H JIEBOTO
CTOJ6IOB.

Ca. is 1. we 2 he 3.they 4 you 5.1
b. are 1. 1 2. he 3. it 4. you 5. they
c. were I. we. 2. you 3. they 4.1 5. they
d. am l.we 2 he 3 she 4.1 5. we
e. shall be 1.1 2. he 3. it 4. they 5. you

Ynpaxuenue 14, Halinure B npenjoxenusix 1-ro absama Tek-
cra 1A nopnexamue U ckasyemble. OObsCHHTE, KaKHMH YacTAMH
PEYH OHM BBIpa’sKeHHL.

Ynpaxuenue 15 IlucbmenHo nepeBesuTe TpeTufi ab3all Tek-
cra 1A. KontpoasHoe BpeMsi— 15 MHHYT.

LESSON 2

Ynpaxuenue 1. ([lapuas pabora). Ilocrapalitecs BCIOM-
HHTh, UTO BaM H3BECTHO O DAaCHpeleJIEHHH CYIIH H BOAH Ha 3eMmJe.
A renepp npounTa#iTe TekcT 1B u HalgHTe B HeM OTBETH Ha CleAYIO-
ILHEe BONPOCHI:

— KaxkoBo BHyTpeHHee CTpOeHHe 3eMJH? 3
— Kaxk cooTHocsiTcs cyiua 4 BOXa Ha TMOBEPXHOCTH 3eMJIH?

— Kakum o6pa3oM pacnpenessloTcs Ha 3eMie OKeaHMUYECKHe
O6acceliHbl H KOHTHHEHTHI?
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— B kaxoM moJyirapuu pacnosiaraercs 60ﬂbmaﬂ yacth Mupo-
BOTO OKeaHa?

Kontposbioe Bpemsi-—5 MuHYT.

shell — 060J104Ka

composition — COCTaB, KOMITO3HIIHS
core— S1PO

mantle— © MaHTHs

rock — ropHas TopoAa
film — nJIeHKa

smooth — rAajKul, POBHBIK
average — CpedHHH
insignificant — HE3HAUATEIbHEIH

to compate— CPaBRHHUBATD
exclude — ‘ HCKJI0YaTh
sedimentary rocks — ocazouHsie TOPOKLI
unevenly — HepaBHOMEPHO

to distribute — pacnpenennrb
latitude — UPOTa

impede — [IPenATCTBOBATD

Text 1B. Distribution of Land and Water

The Earth consists ol concentric shells, each having a distinctive
chemical and physical . composition. The interior of the Earth,
consisting of a metallic core and the rocks of the mantle, consti-
tutes 99,6 % of the Earth’s mass. The remammg 0,49% is compnsed
of the rocks of the continents and ocean basins, the ocean waters,
and the atmosphere, of which the ocean and atmosphere are only
a very small fraction.”] ]shiort the ocean is a thin film of Water
on a nearly” smooth “sphere.

Of the Earth’s surface (510 million square kilometers, or
197 million square miles), the ocean covers 361 million square
kilometers: (139 million square 11111es) or 70.8 %. Although the ave-
rage depth of the ocean is 3.73km (2.32 statute miles), it is

‘ *""”‘1r151gr11f1cant (1/1700) " ‘compared io the Earth’s radius. Excluding
the water retained in the pores of sedimentary jrocks, the ocean
,contams 97 9% of our planet s Iree water. An 1mmense but unkrnown
‘(lidntity of water remains in mantle rocks, tightly bound in sili-

cate materials. Each of the great continental blocks tends to have

an oceanic area opp051te to it on the other side of the Earth. Most
tand~ (67 %) lies in the Northern Hemisphere. 1f we ‘consider’

the Northern Hemisphere to be the land hemisphere, the Southern
Hemisphere is mainly water. Not only does ocean cover 81 %
of the Earth’s surface hetween latitudes 40° and 65°S, but there is
also almost no land to” impede the atmospheric or oceamc circu-
lation.
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Table Mass and Distribution of the Hydrosphere

Relative
Mass
. Abundance
i .
(1015 tons) (%)
Seawater 1410 86.5
Lakes, rivers 0.5 0.03
Continental ice 22 1.3
Water vapour in atmosphere ‘ 0.013 0.001
Water in sediments and sedimentary rocks 200 : 122
Totals 1632 . 100

YupaxHeHune 2. B mpuBopuMo# HHXe TabJaume I0OCTaBbTe
IJIIOC B COOTBETCTBYIOLLEH KOJIOHKE, HPEABapHUTEJIbHO ONpelNesus,
NPaBUJBHBIM HJH HENPAaBHJAbHEIM ABJSETCA TO HJAH HHOE YTBEPXK-
JeHue. '

Right | Wrong

. Each concentric shell of the Earth has a distinctive
chemical and physical composition.

—

2. The Northern Hemisphere is mainly water.

3. Ocean basins and continents are evenly distributed over
the Eartl’s surface.

4. Oceans cover 19 % of the Earth's suriace.

5. Including the water retained in the pores of sedimentary

rocks, the ocean contains 97 % of our planet’s free waler.

Ynpaxuenue 3. (ITapuas pa6ora). Benmuure u3 Texcra 1B
8—10 oCHOBHBHIX, C TOYKH 3DEHHS CMBICIOBOH Harpy3kH, CJAOB (KJ1O-
4eBHIE CJ10BA).

YnpaxsHenue 4. Ilpounrafite mno-aHriauiicku Bce HHGPHL, KO-
TOpBle BCTPETH/HCh BaM B Texcre 1B B Tabsauie «Mass and Distri-
bution of the Hydrospheres.

YunpaxHenne 5. [TucbMenHo mepeBeiuTe TekcT. KOHTpoJBHOE
BpeMsi — 20 MHHYT.

Qcean

Ocean is a large body of marine water that separates two
or more continents and covers a broad expance of the Earth’s crust.
In general an ocean must be very large and have features that set
it apart from adjacent bodies of water. These features may include
currents, water masses, submarine topographic features -and de-
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finable land boundarles . These- criteria” are fulfilled by only three
of--the very large water bodies: the Atlantic, Pacific, and Indian
oceans...The Arct1c and Mediterranean seas are well-defined but
quite small in comparison with those menitoned above. The Antarc-
tic is not considered as ocean because it surrounds a contment and
lacks definable physical boundaries.

LESSON 3

Ynpaxueunue 1. ([Tapras paGora). 3apanuwe 1. [lo npuse-
IEHHBIM HHXe CJOBaM nocTapaiiTech ONpedeNHTh, O UeM MTOHAET
peus B Tekcre. 1C.

origin; timing; ocean hasins; Earth’s history; ancient rocks;
volcanic action; bodies of water; seawater composition; geologists.

3ananue 2. [puaymatite 3arsasue Kk tekcry 1C.

Text 1C

The ocean is an ancient feature of the Earth’s surface. Through
time the records of its origin have been obscured, but it appears
that both ocean basins and continents originated as a consequence
of the same processes. The timing of these events and the rate
at which the ocean and continents formed are still hotly disputed.

Due to a gradual release of water at the Earth’s surface
through volcanic action, water originally bound in interior rocks
was released to accumulate at the Earth’s surface. The amount of
water released through Earth’s history can account for the water
now in the ocean.

Some of the most ancient rocks known — approximately 3 billion
years old — contain pebbles and other features which suggest that
the sediments from which they formed were deposited in large
bodies of water. Since the Earth is about 4.5 billion years old, these
data suggest that large bodies of water have been present on its
surface throughout more than half its history. Some rocks,
approximately 2 billion years old, contain the remains of bacte-
rialike organisms, now visible only with electron microscopes.
Photosynthesis of such primitive acquatic plants released oxygen,
vital to the later. development of animal life on Earth.

We know little about changes in seawater composition through
time. Reasoning from apparent similarities between living orga-
nisms and the abundant fossils in rocks as old as 600 million
years, geologists have concluded that the composition of seawater
has changed little in this' period. Oxygen has probably become
more abundant in the atmosphere, and consequently in the ocean,
due to photosynthesis.

Yunpaxuenue 2. ([Tapuas pabora). IlpouurafiTe caenyiomue
CJI0Ba H ONIPELENHTE HX COOTBETCTBHS B PYCCKOM $i3bIKe:

origin; basin; continent; n. process; v. form; v. dispute; vol-
canic; action; interior; accumulate; history; approximately; billion;
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~contain; bacteria; orgamsm " visible; electron; microscape; photo-
synthes1s, prlmlilve, aquatic;- vital; ‘geologist; period; atmosphere.

Ynpaxuenue 3. (ITapuas pabora). B mpaBoil KoJioHKe Ha¥-
JHUTE PYCCKHe SKBHBAJEHTH CJAEAYIOUIMX CJAOBOCOYETAHHH:

.- Earth’s surface
volcanic action

body of water
remains of organisms
aquatic plants
seawater composition
later development
apparent similarities

OuUeBHIHEIE CXOJCTBA

. BOJAHBIH 0OBEKT

. .ByJKaHHuyeckas JesTelb-
HOCTb

. COCTAB MOPCKOH BOMHBI

. BOJHBEIE PacTeHHs

. JalbHelliee pa3BUTHE

. 3eMHasl TIOBEPXHOCTb

. OCTaHKH OpraHH3MOB

0N O TR W
O g DULR W=

Yunpaxuenue 4, 3anonuure tabaniy cioBamu u3 tekcra 1C mo
caegyionleMy obpasiy, TpHHUMAas BO BHHMAaHHe 3HAYEHHE COOTBET-
cTBYIOIUX Cy(dUKCcOoB:

Taarodn CymecTBuTeastsle | - [IpunararesnbHbie Ilpuuacrtusg Hapeuus
act action . . active . forming - originally
formed :

YnpaxHeHue 5. AGCTpakTHHe CYILECTBHTENbHBIE, Hallle BCETO
o6osHavyamliye B HayuHO-TeXHHYECKOH JHTepaType IIPOLECCH, Ka-
YeCTBA M SIBJEHHS, XapaKTepHSYIOTCH cnenyfoummn THIHYHBIMH AJIS
HuX cydpdurcamu:

disposal, sedimentation, distance, consistency, drainage, move-
ment, knowledge, variability, etc.

ObpasyiiTe aGcTpakTHBEIE CYIIECTBHTEJNbHHE OT CAEAYIOLHX MDPH-
JlaraTeJbHBIX H TIVIaroJoB:

appear; '  approximate; develop;
form; ‘ suggest; "~ conclude;
act; preserit; similar;
accumulate; visible; abundant,

Ynpaxuenue 6. ([lapeas pabora). IlpouurafiTe npunoxe-
HUe 2, B KOTOPOM T'OBOPHTCH O ‘CBA3YIOUIUX 3JEMeHTaX, U ONpenenu-
Te, K KaKMM DA3HOBHAHOCTAM IIpHHALJIEXKAT Te CBA3YIOIIHE 3JeMeH-
ThI, KOTOPLIE, BCTPETH/INCh BaM B npountantom Tekcre 1C. Buimummre
3TH CJOBAa ¥ CJOBOCOUETAHHS, 3allOMHHTE WX 3HAUEHHS.
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Ynpaxuenue 7. Ilpounraiite tekcr 1C, mojsuHHOe HasBaHue
kotoporo «Age and Origin of the Ocean», eme pas u pacckaxure
[0-PYCCKA:

— 0 Tmpoueccax, JexalWlHX B OCHOBe o6pasoBanusi Muposoro
OKeaHa;

— 00 H3MEHEHHAX, KOTOPhle TpeTepres cOCTaB MODCKOH BOJBI;

-— 0 BO3pacre 3eMJiH.

Ynpaxnenue 8 (Ilapras pabora). Onpesenure OCHOBHYIO
ujeio B Kaxiom afsame tekcra 1C

Yupaxunenue 9. (Ilapaas pabGora). OsarnaBbTe KaxABH a6-
zan tekcra 1C.

Ynpaxuenune 10. B TpPHBOAHMOM HHXKe OTPBIBKE TEKCTa
HMeTCH JABa MNpPEJOXKEeHHA, N0 CBOEMY CMBICIY HE COOTBETCTBYIO-
mHe ero obuieMy coiaepxanuio. ONpefesnTe STH HPEANONKEHHS,

I. Most of the early studies of the oceans were made by biolo-
gists interested in the abundant and diverse life of the marine
realm. 2. These studies were accompanied and followed by investi-
gations of ocean currents and water chemistry. 3. Because of the
great amount of travel by sail in former times a knowledge of
currents and weather was of great importance. 4. It became
common practice for ships’ logs to include valuable information on
these matters. 5. Oil shale is a very fine-grained sedimentary rock
containing sufficient organic matter to yield oil. 6. Most of oil
shale is dark.

Ynpaxnenue 11. Onpegensnre HCXOAHBle (GOPMBI CHELYIONIHX
CJIOB:

continents; originated; formed; bound; released known; bodies;
hecoming; lamel years; uontammg

Ynpaxnernne 12, TlucemenHo mepesenute TekcT. KoHTpoJibHOE
BpeMd — 15 MuHYT.

QOceanographic Research

In comparison to what we know of the continents, we know
very little about the 70 % of the Earth that is covered by marine
waters. Because of the ever-increasing need for new sources of
food and natural resources as well as the continuing importance
of the seas for transportation and defense, the ocean environment
is receiving more and more attention from scientists. Most of this
intensive investigation began after World War II. At present
the bulk of all oceanographic research is carried out in Canada,
Great Britain, Germany, Japan, Monaco, USA and Russia.

YnpaxueHue 13. B Texcre, NPHBOAHMOM HHIXKe, IIOCTABHTE
raarofbl-ckasyemble B gopMmy Past Indefinite.
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Oceanography ‘Early Hxstory

If human bemgs (to evolve) in Alfrica some two mllhon years
ago, it is obvious that the vast extent of the ocean (to be) no
barrier to their movement from this early home to all parts of the
habitable world. When the European (to set) out at the end
of the 15th century to see what lay  beyond the horizon, they
(to discover) that cultures unkmown to them had preceded them
to many of these far-off places. Explorers (to find) that not only
the newly discovered continents of the world were inhabited, but
also the small islands in the Pacific Ocean separated  from
the mainlands by perhaps thousands of miles of ocean expase.
We know little of how the inhabitants (to reach) these islands
but the fact is that they (to do) arrive on the islands by some
means.

The inhabitants of the Pacific islands obviously (to have)
a complete knowledge of the distribution of islands within their
immediate environment, -and they (to have) an oral tradition that
(to explain) how their ancestors had arrived from distant points
of origin. This type of knowledge (to be) typical of that existing
among inhabitants of the entire world prior to voyages ol discovery
that were initiated near the end to the 15th century.

ynpanmeﬂne 14, TlpounTafiTe TeKcT ylpaxHeHuHa 13 eme pas
U mepefaiite ero cojepiaHue IMo- pyccxn He Gosee 4eM B 3—5 npen-
JIOKECHUAX.

VYnpaxuenune 15, B nmpHBOAMMOM HHIKe TEKCTE NOCTABbTE IJja-
roJH-cKazyeMue B ¢opmy Future Indefinite.

Weather General Outlook

General situation: The area of low pressure over the North Sea
{to move) slowly east.

Eastern England (to be )rather cloudy, with more persistent
cloud and showery rain becoming confined to the North Sea coastal -
areas. Elsewhere over England brighter periods (to develop) giving
some sunny intervals, especially in the South and West. Scattered
showers in these areas (to die) out later.

The strong northerly winds, which (to keep) North Sea coasts
on the cool side (fo moderate) during the day.

LESSON 4

Ynpaxuenue l. Huxe NpPHBOAATCA NepBble NPENJIOKEHUS
KaX1oro u3 Tpex aGaaumes Tekcra 1D. Jrtoro nonxHo GHITH jocTa-
TOYHO AJIsi TOrO, 4TOGBI BBl CMOIJIH CJ&JMaTh BBIBOABI O COAEPIKAHHH
TEKCTa H ero 3ar/iaBHH. .
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— The ocean basins are interconnected, so processes acting
in the most remote basin eventually affect all the ocean.

— We assume that the world ocean is changing very slowly,
it at all, with time,

— Because of the Ocean’s great age and slow rate of change,
seawater is generally well mixed.

[Tapnasa pa6ora. O6cyaure, Kakoe HasBaHHe Jyulle BCETO
HOJAXOAHT Aag Tekcra 1D. S

Boinnmute 10—15 cjioB, KoTOopHe, ¢ Bamief TOYKH 3PEHHS, MOTYT
BCTPETHTbCS B 3TOM TEKCTE.

A Tenmepb mpounTafTe TEKCT H NPOBEPHTE, HNPABHABHOCTH CBOHX
npernonoxenuii. KoHrposbHOe BpeMsi — 4 MHHYTHL.

Text 1D

The ocean basins are interconnected, so processes acting in
the most remote basin eventually affect all the ocean, For example,
the warm, arid climate around the Mediterranean Sea causes its
surface waters to evaporate at a greater rate than do most
Atlantic waters, and hence makes them somewhat saltier. Warm
salty water from the Mediterranean enters the Atlantic Ocean
along the bottom of the Strait of Gibralter and can be detected
below the surface over a large part of the Atlantic before losing
its identity-by mixing with waters above and below.

We assume that the world ocean is changing very slowly, if
at all, with time. This so-called steady state assumption permits
oceanographers to use data taken as much as a hundred years ago
to study open-ocean processes. The significance of this assumption
is evident when considering the enormous area of the ocean and
the difficulty of getting nearly simultaneous data.

Because of the ocean’s great age and slow rate of change,
seawater is generally well mixed. Bottom water in the deep ocean
returns to the surface in 1000 to 2000 years, and the oceans have
probably existed for 3 billion years. Thus we estimate that the
ocean waters have been mixed more than a million times;, and we
should not be surprised to find that sea salts are nearly identical,
regardless ©of where the seawater samples are collected. The appa-
rently uniform chemical composition of the ocean may arise - from
its long history and from our restricted vantage point, covering
about 1000 years for a feature that has existed at least 20 million
times as long.

Yopaxunenune 2. ([Tapras paGora). Ilpounrafite cnenywoumue
¢J10Ba H Ompelde]HTe, KakHe CJIOBA B PYCCKOM si3BIKe MOTYT TOMOYb
NOHSATh HX 3HaueHHe:

basin; process; climate; sall; detect; identity, mixing; surprise;
collect; uniform; chemical; history.

Yupaxuenue 3. ([Tapras paGora). Omnpelennte 3HaYeHHS
BBIJIEJIEHHBIX CJIOB N0 KOHTEKCTY. ’ ’
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I. The ocean basins are interconnected.

2. Processes acting in the most remote basin eventtually “affect
all the ocean.

3. Warm, arid, climate around the Mediterranean Sea causes
its surface waters to evaporte.

4. Bottom water in the deep ocean returns to the surface in
1000 to 2000 years.

5. We estimate that the ocean waters have been mixed more
than a million times.

YupaxHenue 4. B mpaBoit KoJOHKe HalAHTE PYCCKHE 3SKBH-
BAJICHTH CJeJYyIOIIHX CAOBOCOYETAHHH,

1. ocean basin l. npuAOHHBIE BOABI

2. salty water 2. mpoBBl MOPCKOH BOJHI

3. World Ocean 3. oxkeaHHyecku#l GaccellH

4. steady state consumption 4. XuMHyeckuii cocTas

5. open-ocean processes 5. cOMHM MOPCKOH BOJEHI

6. enormous area 6. mpomeccr B OTKPHITOM

7. bottom water OoKeaHe

8. sea salts 7. MupoBO#l OKeaH

9. chemical composition 8. Teopus CTallHOHApHOTO CO-
10. seawater samples croaHua (Bcenenioi)

9. orpoMHas nnaomaab
10. coneHas Bojla

Vonpaxuenue 5 [lopnunnHoe naspanue tekcra 1D — «Features

of the Ocean». [lpouuTaiiTe TEKCT elle pas ¥ BLUMIHLIHTE BCE TEp-
MHHBI, OTHOCSILIMECA K TOHSATHSIM «OKeaH» H «MOpPCKas BOLA».

Yunpaxuaenue 6. Hafinure B tekcre 1D pokasateabcTBa crpa-
BEJJHBOCTH CJEAYIOHIHX YTBepXKAeHHM:

1. Processes acting in the most remote basin eventually affect
all the ocean.

2. Seawater is generally well mixed.

Yaonpaxueunue 7. JlaliTe OTBeTH Ha CJAELYIONIHE BOIPOCH.
1. What does steady state assumption mean?

2. How long have the oceans probably existed?

3. Why is seawater generally well mixed?

Ynpaxuenue 8 Brbepure ua tekcra 1D 8—10 k.II0ueBHIX
CJIOB.

Ynpaxsuenue 9. Bo 2-m u 3-m adsauax rtexkcra 1D nafizure:
— OCHOBHYIO HIEW;

— [JIaBHbBIE A€TaJH;
— BTOpDOCTEIIeHHbIe AETaJH.

Yunpaxuenue 10. Hafigure B TeKcTe IpuMep, KOTOPBIH HJIIO-
cTpUpyeT Kakylo-1HOo uaeo. Omnpefennre, KakHe CJaI0Ba HCHOJb-
3YIOTCS JJIsT ONMHCAHUA TaKOTO poja HJNIOCTpanui.
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¥ paxHeHHe 11. (ITapras pabora). Kaxue w3 ZaHHEIX IIpei-

B .HOX\GHI/IYI C.Balied TOYKM 3peHHus;; naubosiee MOJHO OTpa}Ka}OT OCHOB-

wele ped Texcra 1D,

“1. Warm- salty water from the Medlterranean enters the Atlantlc
Ocean along the bottom of the Strait 'of Gibraltar. ’
" 2. Seawater is generally well mixed. . '

3. The apparently uniform chemical, comp031t1on oi the ocean
may arise from its long history. :

4. The world ocean is changing very slowly w1th tlme

'5. Theé ocean basins are interconnected and the process . actmo
in the most remote basin eventually affects all the oceail.

6. Warm, arid climate around the Mediterranean Sea causes its
suface waters to evaporate

7. The oceans . have probably existed for 3 b1lhon }ears

8. The ocean: waters have been mixed more than a million
tlmes ; , N
Teneps Bméepm 5: Hanﬁonee BAXKHBIX TOJIOXKEHHHA M pacrnoJjo-
XKHTE€ HX B NOpAAKe cieioBaHus B Tekcre. Ecam 3T0 3ajaHue BHI-
TOJHEHO - BAMU- IPABHJLHO, ' TO ~ BBIAE/IEHHBIE ' IIPENJIOKEHNS NOKHE
HpefcTaBAATh co00H OCHOBY ' pesioMe aHaNU3UPYEMOro “TeKcTa.

Ynpawnenne 12 (Flapnas pabora). Ilpounraiite Tekcr 1D
ellie pas ¢ YCTHO MNEPEReAMTE T€ €ro 4acTH, KOTOphie NpEexcTas-

RS

- AT AN BAC KaxHe-au60- CHomHOCTH ! OOCY}H/ITQ nepeson HQHGOJIEE

CJIOMKHBIX OTPBEIBKOUB TEKCTa MEXAY COGOI/I

S’Hpamxuﬂue 13. ITocTaBbTe TAATOMBI- cxasve\me cnezw}oum
IpeaJaoKeH B Heobx XOAMMYTO cpopmy Conimuous '

. While the planets rotate around the %un ‘the entire system

f(to move) ‘at” about 280 km/s as it revolves around the cenue

of the Milky Way. (Present Contmbous)

2. By observing light energy’ that radiates distant oal xies,

astronomers have bocn “able to .determine that most Kto move) away
from us. (Present Continuous), :

3. The heavier constiiuents of the pla“zet Faith (to migrate)
toward the centre to form the heavy.core:surrounded- by lighter

materials. (Past Continuous). '

4, Throughom the geologic time durmg Wmch the oceans and
continents (to increase) their volumes, the ocean basins (to get)
déeper 'to accomocdate 'the increasing volume of water (Past Con-
tinuous). .

Ynpamnuenune 14, 3amonnure cheﬂyfoulon Taﬁnnuy mpusara-
TEABHBIMH M HADEUHAMH, BCTPETHBIIMMHCA BAM B TeKCTax IA 1B,

'IC 2100} c.nenyxomeMy oopasuy

f
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{lonoxurtenvuas creneHs CpaBHHTeJIbHaSI CTEIeHDb

IIpeBocxoaHas CTeHeHb

large l " belter L most ari'é,;i'_'e’n‘t

Ynpaxuenue 15 Onpepenure cpyﬂxumo marona have B npn-
BOAHMEBEIX HHXKE IPENJIONKEHHAX:

a) CaMOCTOSATENbHHBIH maron co 3Ha'~IeHHeM <<PIM€I‘I>>> <<06J12Ula'rb>>

'b) BCHOMOraTespHBIA rIAroN, cho.nbsyeMbm por oépasonaHHﬁ
BpemeH rpyannt Perfect.

1. Although the ocean itself is very old,: shorelmes have pro—
bably changed location many times. : :

2. Helium has an atomic number.of 2.

3. Because Columbus had greatly undefestlmated the’dlstanceb
to the East Indies via the Atlantic Ocean, he was convmced that
he had arrived at these islands.

4. The inhabitants of the Pacific islands obvmusly had a comp-
lete knowledge of the d1str1butlon of 1slands wx’thm the1r 1mmedlate

environment.

5. The Earth has recently experlenced an Ice Age

Yupaxnenue 16. BuGepure IlpaBI/IﬂbeIH iepeBon ‘BhIfCICH-
HBIX (popM H COYeTaHui, , ;

The Atlantic Ocean is Sepaxamd from tbe Pac1f1c Ocean b},
a hne along the shortesi distance from (,ape LIOrn io the Somh
‘Shetland Islands. :

a. Golee KOpOTKOe - b. KpaTqanmee c. KOpOTKO“

2. Oceanographic research resulted in a deeper understandmg
of the structure and dynamics of thé oceans. L

a. rayboxoe b, 6osnee rayGokoe c. camoe mySOKoe

2]

3. The longer waves are absorbed in the immediate nelghbour-
hood of the sea surface; the shorter waves: penetrate to some hﬁh
distance. :

a. OoJiee AJUHHBLIE BOJIHBI b. uem mmﬂﬂee BOJIHE] | :C.:-CaMbie
AJIMHHBIE BOJHE ' '

s

4. The larger the continent, the more pronounced s the’ conti-

nental character of the climate of its interior. o
a. GomblIUil KOHTHHEHT =~ D. KOHTHHen™ GOJipcH ¢, ueM 6'om;4
1l¢ KOHTHHEHT ’

[

5. The more rapidly ice forms, the more l):rin.er_.that will be
captured and the higher the sahmty

a. uem OmicTpee  h. GwicTpo . C. 6bIL’I‘pee Bcero
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Tecrwt K Gaoky 1
T

[. 3amoAHATe NPONYCKH B TPENJOKEHHSX, BHIGPAB COOTBETCTBYIO-
IHH BapHAHT NpefJaraeMbiX CJIOB:

I. The Earth consists of concentric shells, each having a distinc-
tive chemical and physical . . . ..

a. depression, b. composition

2. The ocean basins are . . . ..

a. interchanged, b. interconnected

3. ... water in the deep ocean returns to the surface in 1000
to 2000 years.

a. bottom, b.:surface

4. Sea salts are nearly identical . ... where the seawater
samples are collected.

a. due to, b. regardless of

5. Nearly 719 of the earth’s surface is overlain by a
of water.

" a. [raction, b. blanket

II. ¥YxaxHTe HHppaMH cJOBa, KOTOPHE II0 CBOEMY 3HAUEHHIO
He COOTBETCTBYIOT JaHHOH TeMaTHUeCKOH rpynme:

1 2 3 4 5 6
basin, ocean, process, congratulati‘on, meditation, seawater,
7 © 8 9 10

atmosphere, disappointment, depth, distribution.

I11. B neBom cTosbue onpefenuTe CJIOBO, NMOCAE KOTOPOTO IOJXK-
HO cJIeioBaTh CJOBO M3 IpaBoro ctonbua. B cBoefi paGore yKaKure
6yKBY, COOTBETCTBYIONIYIO TOI WJH HHOH cTpouke, u HuDPY, o6o3Ha-
YAOIYIO HCKOMOe CJORO, HampuMmep, a-1, c-1 u 1. A.

1 2 3 4 5. 6 7
a. Under the océans the crust is covered by
1 2 3 4 5
b. ahout a kilometer sediment and of
o 2 3 4 5
c. sedimentary rock.- The thickness sedimentary of
i 2 3 4 5 6
d. material the oceanic crust reaches several over
' 1 2 3 4 5 6
e. kilometers the continental margins where most along
1 2 3 4 5 6 7 8
f. of the sediment carried the land is accumulated from

TF
I. Tlo BBAeseHHBIM CJ0OBOOOPA3OBATEILHBIM 3JEMEHTAM Onpese-
JHTE, K KaKOofl YacTe peuH NpHHAAJeXKaT CJAeAYIOUlHe cJoBa:

- 1. acting (a. mpuaarareiabHoe, b. npvuactHe, c. IJaroJ)
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2. greater (a. cymecTsuresbHOE, h. DpHIaraTteJgbHOe, C. Hapeywe)
3. concluded (a. Hapeuue, b. ruaroj, c. MecToMMeHHe)
4. evaporation (a. npumaratedabHoe, b. cyllecTBHTeIbHOE, C. Ha-
peune) : :

5. evenly (a. mpuuactue, b. Hapeuue, C. MecTOMMeHHe)

II. Bet6epure OpaBHAbHEIA ‘HepeBoj BHIIEJeHHHX (OpM:

1. If the bergs are drifting in shallow waters they very slowly
disintegrate.

a. mJasalor, b. maasaJay, ¢. 6yAyT NJaBaTh

2. The essential point to bear in mind is® that the currents
which will have the most importance in navigatien are the tem-
popary currents. ‘

a. 6yALyT UMeTb, b. UMenH, C. LOJNKHB HMETb

3. An immense quantity of water remains in mantle rocks.

4. ocTaBaTbCsd, b. OCTaHETCs, C. OCTAaeTCs

4. Among the remarkable men who have contributed to oceano-
graphy, the Norwegian Fridtjof Nansen deserves special mention.

a. BHOCAT BKJal, b. UMeOT BKJal, C. BHECJAH BKJIaj]

5. The extent of ice in the Barents Sea produces a greater or
lasser obstruction to the surface flow of the warm water.

a. MaJeHbkoe, b. MeHblIee, C. HauMeHbLIee '
The higher the temperature of the air the lower the pressure.
. BBICOKAs, b. ueMm BHIIE, €. camag BhICOKas :
The Pacific Ocean is largest among the ocean basins.
. Goabiuodl, b. cameii 60/puIoH; c. 6OJbILe

8. Two of the earliest successful sounders of deep oceans were
Englishmen, Sir John Ross and Sir James Clark Ross. "

a. O6bTH, b. ByayT, C. He TEpPEBOAUTCSH

9. Helium has an atomic number of 2.

a. uMeet, b. 6yjger uUMeTb, ¢. HUMeJ

10. The results ot new investigations have led to a new concept
of the Earth’s crust.

a. NpUBOAAT, b. IPHBEJH, C. NPHBEAYT

II1. B nesoM cronbie npusoxsatcs GopMel raarosa to be, B mpa-
BOM — JIHUHble MecTOHMeHHsA. [lonb3ysick uudpamMu H OyKBaMH, yKa-
JKHTE COOTBETCTBYIOIIMEe APYT APYrY 3JeMeHTHl H3 IpPaBOro H JEROro
cTONGLOB.

» N D

a. am l. we 2.1 3. you
b. is l. you 2. they 3. he
c. was 1. we 2. she 3. they
d. are 1. you 2.1 3. it
e. shall be 1.it 2. they 3. we
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I. PaccraBpre . npepjoxeHns B HX JIOTHUECKOH MOC/AEL0BATENEHO-
cTty, B cpoefi pabore, yKaKUTE TOMBKO -NOCAELOBATENBHOCTD | HOMepOB
npeIoXKeHut. :

~-8tudy of -the Ocean

I. Later- the English ~navigator Captain - James established
outlines for much of. the Pacific Ocean and showed that an ice-
covered continent (Antarctica) was located at the South Pole
2. It began with some of the earliest explorations of .the:earth’s

:surface. 3. The Portuguese nobleman Ferdinando Magellan explo-

red the Pacific Ocean and cucumnawgated the earth. 4. Oceano-

graphy derives its name from the study of ocean oeography,
the mapping of ocean boundaries and the delineation of .ocean
currents. 5. Of the ‘exploring expeditions which began in the
15th century, two' were: especxally 1mporiant for mappmg ihc
oceans. e

1B anBOJmMOM HIKE TEKCTE JiBa TPEAJIOMEHHs He COOTBET-

CTBYIOT ‘€ro oﬁmeMy conep}xaﬂmo Onpeaemne HOMepa STHX Hpex-

JTOXEHUH.

1.-As: our knowledge of the -ocean’ basins -has improved,
cmphas1s in. oceanography has shifted' from mapping ‘and charting

to studies of basic processes. 2. As this. trend continues, oceano-

:graphers. find themselves increasingly involved. in clxmato]oglcal

investigations. 3. Estuaries are semienclosed tidal basins con-
taining water with measurable afnounts of sea salts. 4. Large
salinity wvariations” are “a characteristic feature of coastal surface
waters. 5. It appears that the deep-ocean circulation 'may:play an

“important -role in- determining world - climate. over periods of de-

cades or even. centuries... 6. Some answers {o . questions of .vital
concern in a world of food shortages may involve a more detailed
picture of basic ocean processes. than we now have. 7. With
the oceans playing an important role in expanding, world trade
many important processes remain to be studied and described
in’ sufficient detail to permit a more efficient and wise use of
ocear resources.

II1. 3amosHuTe NpPONyCKH IIOILXOJHIIHI/IMH no CMbIC’IV CJIOBAMH #
CJIOBOCOquaHHﬂMH 0603HAUMB HX COOTBETCTBYIOIIMMHE GVKBAMH.

1. 0. is the study of volcanic phenomena and the1r causes.
2. ‘marine geology, b. volcanology, c. geology

2. ... is the study of the Earth's atmosphere.

a. climatology, b. geophysics, c. meteorology.

3. ... is the study of the chemical, 'biological physical and
geological features of the oceans and seas. :

a. oceanography, b. geomorphology c. mmeralogy

IV. TlucbMeHHO  mepeBefuTe  TeKCT. KOHTpOJ’IbHOe BpeMs —
15 MuHYT. '
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:History of Oceanographv

Oceanography is perhaps one of the most composite of sciences,
involving: the many branches of knowledge that pertain to’a study
of the life and conditions of the environment -in the oceans and
seas.: The study of the ocean:currents, the tides, the temperatures,
and the saltness and other chemical properties, is approached
through pure physics: and chemistry.: The -charting of the  ocean
margins and the mapping of the relief of the ocean:beds are
matters .for  physical - geographers..: Inttmately bound - up with:
the great ocean currents and the: tides . are meteorological and
astronomical phenomena. The above studies constitute hydrography.

Baok 2. SEAWATER
LESSON 5

Sapnaunune 1. (Ilapuas pabora). IlogymafiTe, 0 ueM MOKET UITH
peub B TOM BJOKE: TEKCTOB; HONPOGYyHTe ONpeLeSuTh, 3 KaKHX .PA3-
Jeq0BR OH .OVAET: COCTOATh. DHCTPO -HWPOCMOTPUTE TeKCTH . 0/10KA U
IpOBEpbTE NPAaBHJIBHOCTb CBOHX INPEAMNOJIOXKEHHE. S

Yupaxuenue |. (Tlapras. pabora). Onpeneinte, kakue M3
[PUBEACHHBIX HUXKE CJIOB M CJOBOCOYETAHHH MOrYT, Ha Baill B3TJAL,
BCTpeTHThCST B Tekcre 2A. Ecau cpeln 3THX CIOB BaMm BCT]JGTJITCF
HesHAKOMEIE, HAMAHTE HX 3HAUCHWUS B CJHOBApe:

. mixture; tides; estuary; elements; sulfur; storm; tsunamis;
components; proportlons,, waves; cllmate;_,'salinity; ion; ridge;
urcula’uon k1logram analy51s T

A Tcnepb HquHTaHTP TeKCT # npOBepre HpaBHJIbHOCTb CBOHX
npeinojioxenni. KoHTpoJbHOe BpeMﬂ———S MHHYT.

Text 2A. Sea Salts

Seawater is a: solut1or1 of ‘salts of nearly constant comiposition,
dissolved in variable amounts of water. While water, the most
abundant constituent, determines most of the physical properties
of seawater, sea salts canmnot be ignored. Their role is especially
important in controlling seawater density. We now consider
the composition -of. the salts dissolved in sea water, especially
changes in water properties resulting from the addifion of sea
salts.

It is easy to evaporate seawater, leaving behind sea salts,
a mixture containing at least fraces of most elements. Despite
the variety of elements dissolved in seawater, only six elements
comprlse more than 999% of sea salts: chlorme sodium; magne-
sium; ‘calcium;: potassium and sulfur.
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Ocean waters are well mixed. Consequently, the relative
abundance of the major components in seasalf is essentially
constant, regardless of where the ocean is sampled. Only the water
content of the mixture varies, within rather restricted limits. These
nearly constant proportions of the major salt components provide
the oceanographer with a method of determining the salinity
of seawater.

Oceanographers have traditionally used chlorinity — the amount
(in grams) of chloride ion (plus bromine and iodine) present in
one kilogram of water —to determine the salt content of seawater.
Since chloride ion constitutes 55 % of sea salt, we can calculate
salinity, the total amount of dissolved salts in a kilogram of sea-
water.

Electrical conductivity —the ability of seawater to transmit
an electrical current —is frequently used to determine salinity
because of the speed and precision with which the analyses can
be made. Higher salinity increases electrical conductivity of sea-
water: decreased salinity inhibits electrical conductivity.

Ynpaxuenue 2. (IlapHas paGora). Ilpounraiite no-aHrJIHH-
CKH CJAeAYIOIHEe CJI0BA H OINpEeJeNuTe HX COOTBETCTBHR B PYCCKOM
s3bIKe: '

salt; ignore; constant; variable; gases; especially; result;
mixture; contain; element; calcium; potassium; component; limit;
proportion; method; determine; traditionally; ion; total; transmit;
analysis. '

Ynpaxuenue 3. (I[lapuas pabora). Hafimure B Tekcre 2A
3KBUBAJIEHTH CJAEYIOIIMX CJIOB H CJAOBOCOYETAHHE:

pasHoo6pasue; COJH MOPCKOH BOJB; OCHOBHBEIE KOMIIOHEHTHI;, IO-
CTOSIHHBIE TPOMNOPUHH;, METOJ ONpeAesieHHs;, COJEHOCTb MOPCKOH BO-
JIbl; XJOPHOCTh; O0Olee KOJHUECTBO; DPACTBOPEHHBIE COJIM; 3JIEKTPO-
IPOBOLHOCTD; JEKTPHUECKHH TOK.

YnpaxHeHue 4. Iloawaysace npunoxenuem 3 («ludpst B aHr-
JUICKOH Hay4YHO-TEXHUYECKOH JuTepatype»), NpouHTaliTe MO-aHIVIHH-
CKH caelywoline (OpMyJb, a TakxKe HdaHHble, cOoAepxauivecs B IpH-
BOAUMON HHXKe TabJjulle.

(1) S(%o) =1.8Cl(%o) + 0.03

where Cl, the chlorinity, is the amount (in grams) of chloride plus
bromine and iodine per kilogram of seawater; and S —is the sa-
linity, in parts per thousand.

(2) S (%o) = 1.80655X chlorinity (%)

(3) Average salinity 34.7 %o=
=1.80655 X Average chlorinity of the oceans 19.2 %o

Ocean Salinity, Major Constituents (over 100 parts per million)
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1.

. While water

Ton Percentage
Clorine 55.04
Sodium 30.61
Sulfate 7.68
Magnesium 3.69
Calcium 1.16
Potassium 1.10

99.28

Vnpaxmuenue 5. [lpountaiire Tekct 2A ellie pa3 H Ha#aure
B HEM OMpeleJeHHs:

— MODCKOH BOJHI;

— XJIOPHOCTH;

— COJIEHOCTH;

— 3JIEKTPOIPOBOAHOCTH.

Vnpaxuenue 6. 3amosaHure rpadpl IpHBOAMMOK HHKe TabJ/H-
Ibl CJOBAMHM, OTHOCSIUMMHUCSH K CJASAYIOIIMM TOHATHAM:

Salts

Water

Yupaxuenue 7. (Ilapuas pabora). B npaBof KoJOHKe Hak-
JUTE OTPE30K IIPENJIOKEHUS, KOTOPHIH OGoJbllle BCEro MOAXOZHUT 110
CMBICJIY K OTPE3Ky Mpe/UIOKeHHs, PACTIONIOKEHHOIO B JIEBOH KOJIOHKE.
O6patHTe BHMMaHHe Ha 3HaueHHEe CBABYIOLIUX 3/JEMEHTOB (CM. NpH-
JOXKeHHe 2).

Despite the variety of ele-
ments dissolved in seawater.

. Since chloride ion constitu-

tes 559 of sea salt.
determines
most of the physical pro-
perties of seawater.

. we can calculate salinity,

the total amount of dissol-
ved salts in a kilogram of
seawater.

. only six elements comprise

more than 99 % of sea salts.

. sea salts cannot be ignored.

Ynpaxunenue 8. B npounraHHom Texcre 2A nafiauTe npemJo-
JKeHHe, Hecylllee OCHOBHYIO CMBICJOBYH Harpysky.

VYnpaxuenue 9. ([Tapuas pabora). Beibepure oxun u3 absa-
umeB Tekcra 2A, npuaymafite k HeMy 3—5 Bompocos. Ilonmpocure oT-
BEeTHTb Ha HHX JpPYryi0 Hapy CTyAeHToB. OOMeHsfiTechb BOMNPOCAMH.
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Ynpamxuenue 10. B npusopuMoll Huke TabJiHne [OCTaBbTe
IJIIOC B COOTBETCTBYIOUIEH KOJIOHKE, NPEIBaPHTEJIbHO ONPENeaHB,
IPaBUAbHLIM HJIH. HENDPABUJIBHBIM SAB/ASETCS TO HJH HHOE YTBEPH-
JleHHe:

Right | Wrong

1..Ocean water is a complex solution of salts in water.

2. Salinity is the amount of chloride ion present in one
kilegram of ~water.

3. Salinity is the total amount of solid material d!ssolved
“in'a kilogram of sea water.

4. Sea salts are aspecially important in controllmg“seawater
density. ~

5. Electrical conductivity is the ability-of ‘seawater to trans-
. mit an electrical current.

Yupaxuenue [l Tlepesesure TexcT nuchbMedno. KoHTpoJs-
HOE BpeMs 25 MUHYT. : = ~ : ‘

Salinity of Ocean Water

Ocean water is a complex solution of salts in water. The major
component ions are distributed in ocean water -in relatively
constant proportions to one another, but the proportion of water
to dissolved salts may vary from place to place within the ocean.
Water makes up, on the average, 96,5% of the ocean's mass, so
this substance determines most.of the phys1cal properties -that we
observe in ocean water. ;

The term used to dcscnbe thc condltxon of solxd substances
being dissolved in the. ocean. is salinity. Salinity is defined as
the total amount of solid material dissolved in a hllogram of  sea-
water when all the carbonate has been converted to oxide, all
bromine and iodine ILplaLQd by chlormg and -all orgamc matter
Compleiol\/ oxidized. -

Vupaxuenue 12. B Tekcre 2A mafiamre dopmbl Participle I
u [I; mepeBeauTe Npei/OXKEHHst, colepxailiie 3TH (QOPMBI Ha pyc-
CKHIl A3bIK.

Yompamxunenue 13, Boibepure HOAXOMAWYIO NQ° CMBICAY (po'pmy
MpHYacTHs. : R

1. Seawater does not Ireeze completely at a (giving/given)
temperature as does pure water. L

2. In other words, seawater has .no hxcd (freezmg/frozen;) point.

3. Seawater con‘tams small amounts of (dissolving/dissolved)
gases. ‘ , , o , ,

4. Seawater has a structure of icelike clusters (surrounding/sur-
rounded) by unbounded water molecules: ‘
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5. Abundant rainfall- releases heat in the atmosphere (pre-
venting/prevented) the much lower winter temperatures (fin-
ding/found) in the continental regions away from the oceans.

LESSON 6

Ynpaxuernue 1. [lpounrafitTe npHBOAUMBIE HMKE TEKCT (KOHT-
posbHoe BpeMs — 8 munyT). IlocTapafiTech MOHSTH €ro CoxepxkKaHue.
Cpenu npHBelLeHHBIX 'HOCJTE TEKCTa HPelIOXNEeHHH YKaXHTe Te, KOTO-
pBle, Ha Balll B3Ik, COOTBETCTBYIOT €r0 COJepXKAaHHI.

Text 2B. Some Physical Properties of Seawater

Physical properties of salt water are changed by increased salt
concentrations. Changing the salinity of water from 0%, to 40 %
causes the v1scos1ty—the internal resistance of a liquid to flo-
wing —to increase about 5 %. “Adding sea ‘salts in water also
changes‘._the temperature of maximum defisity. and the temperature
of initial freezing. Since sea salls do not fit "into the ice crystal
structure, the presetice of salt inhibits ‘ice ‘Tormation. Adding more
sea salt causes the salt mixture to freeze at temperatures below

0°C.

Seawater does not freeze completely at -a given temperature as
does plire water — in other words, seawater has no fixed freezing
point. The reason is casily understood. As seawater Ireeze, Salts

L are excluded from the ice structure. Conscquently, {he remaining

seawaler becomes more saline and freezes at a- lower - tcmperature
UT1€88 cooled. to very low temperatures, a ‘small amotnt of highly
concentrated brine remains unfrozen, . rnifat

- The processes that cause the depress1on of the mltlal freezing
ppmt Salso depress the temperature of maximum density. Sea salts
apparently Thhibit" development of the clusters that cause volume
expansion of puré liquid water near the freezing point. Adding sea
salt to water causes the temperature of maximum density to become
progressively lower. At a salinity of 24,7%c, the temperatyre, of

maximum density and the initial freezing temperature comc1de ;

at'—1,33°C. s e

Chanves in certain’ propertles of Wate1 due to the presence
of sea sa}t can be m asured and used as an indicator of salinity.
An e\ample is the ‘refractive index, an indication of the relative
speed of light rays passing thlough seawater. The refractive index
of seawater can easily be measured ‘with simple dev1ces this index

providing useful information where the seawater exlnblts salinity

g AT

chanoes for example, in coastal regions. vt

1. MsMmenenue HEKOTOPHIX CBOMCTB . BOAbI- MOXKET HCIO0Jb30BATLCSH
B KauecTBe HHAMKATOpa COJIEHOCTH.

- 2. JIBUMKEHHE KUAKOCTH MOKHO Da3ieNuTh Ha ,TlBa Bnna—-.nawn-
HapHoe H TYpGyJIeHTHOE.
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3. BHEmIHMM BEIpaXKeHHEM [BHXKEHHS MOJIEKYJ B TBEPABIX Teaax,
KUAKOCTSX M Tasax fBJSIeTCH TeMIepaTypa.

4. Mopckasi Bojga He HMeeT IIOCTOSIHHOH TOYKHM 3aMep3aHHsl.

5. JIpucyTcTBHE coJiell NpensaTCTBYeT 06pasoBaHMIO JbAA.

6. Pasmepnl u BpeMsl XKH3HM BHXpeH 3aBHCHT OT TEeMIEpPaTypsl H
COJICHOCTH BOIHBIX Macc.

Yupaxuenue 2. ([Tapuas pabora). [Ipounrafite caeaywoume
¢JIoBa ¥ HalJUTe UX COOTBETCTBHA B PYCCKOM SsI3BIKE.

conicentration; resistance; initial; crystal; structure; formation;
mixture; pure; fix; temperature; process; expansion; normal;
measure; indicator; refractive index; information; region.

Ynpaxueénue 3. ([lapuag pabora). Hafinure B Tekcre 2B
IKBUBAJEHTH CJAENYIOUHX CJIOBOCOUETAHHE:

(busnveckre CBOHCTBA; KOHIEHTpAlUs COJieH; COJEHOCTDb - BOAH;
BHYTPEHHEE CONMPOTHBJEHHE, MaKCHMaJjbHas IJIOTHOCTh, KPHUCTAMIH-
4eckas CTPYKTypa; ofpasoBaHHe JbJa; uucTasl BOAA; TOYKA 3aMmep-
34HHs; HH3KHE TeMIepaTyphl, pacliupeHude obbeMa; Mokasaresdb mpe-
JIOMJIEHHs!; ToJie3Hass HHGOpMaluHs; NpUOpexHble padoHHL.

Yunpaxuenue 4. (Ilapuas paGora). B Tekcre 2B, BepostHO,
OCTaJKCh CJIOBa, 3HAYGHHS KOTOPLIX Bbi He 3HaeTe. BHINMHILNTE HX,
CpaBHHMTE C TeMH, KOTOpble BBHIOHCaJ Baul Cocel, U OOBCYAHTE HX
npeanosaraemMeie 3HaueHus. [IpaBHIBHOCTH CBOMX TNPEANONOXKEHUI
UpOBepbTE IO CJIOBAPIO.

YupaxHeHue O, PasaMecTuTe NPHUBOJMMBIE HHXKE CJIOBA H
CNI0OBOCOUETAHHS 1O COOTBETCTBYIOLIHM TeMaTHYECKUM TrpyNmam:

|

TepMuHbt O6uwenayyHasi JeKCHKa CBs3yIOHIHE 3JEeMEeHTH

property; concentration; salinity; resistance, temperature of
maximum density; since; below; temperature of initial freezing; as;
refractive index; low temperature; due to; information.

Yupaxuenue 6. (Ilapnas pabora). B KaxnoM HpelJOKeHHH
mepBoro 1 BTOporo a6saues Tekcra 2B HafiauTe mojJjekaliee M CKa-
3yeMoe.

YopaxHenue 7. YcTHo nepeeautTe 1-i u 2-i aB3aubl Tek-
cra 2B. Kourpoabuoe Bpems — 10 MUHYT.

Yunpaxunenue 8 [lpounrtafite mo-aHraHHCKH:

5; 15; 50; 55; 100; 500; 5000; 1,000; 10,000; 100,000; 246; 703;
024: 1.046; 7.222; 10.101; 6.725; 1/2; 1/5; 8/9; 0.1; 0.002; 0.0003;
4.89; 27.46; 239.789; 521.632; 719%; 25%; 1-it; 2-#; 3-it; 10-&;
70-f1; 225-k1; 1000-i.
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Yunpaxueunne 9. Ilepesenute cienyiomue IpPeINOKeHHs, CO-
JeprallHe TPUYACTHble KOHCTPYKIHH, Ha DYCCKHH S3BIK.

1. The oceans, covering nearly three fourths of the Earth’s sur-
face, have a most direct and important influence on the heating
of the air.

2. This current, flowing to the east in summer, is called the
Monsoon Current.

3. Some of the molten material havmg cooled, the solid crust
of the Earth formed.

4. A storm having passed over, winds are west or north-west.

5. The refraction index of seawater can easily be measured with
simple devices, this index providing useful information where
the seawater exhibits salinity changes.

6. In this region the Gulf Stream reaches the ocean bottom, its
flow being directly influenced by the topography of the continen-
tal slope.

7. The sea surface rises toward the right-hand side of the Flo-
rida Current, this rise amounting to about 45 cm.

8. The surface of the sea behaves much like a mirror, reflecting
from 40 to 50 per cent of the insolation.

9. The water is very warm, the surface temperature being 82°F
in most of the ocean north of the equator.

10. In summer the Equatorial Current is driven forward by
the south-west monsoon, its speed frequently attaining 4 knots
near the equator,

LESSON 7

Ynpaxuenue l. IlpounraiiTe npepnaraemnll tekct 2C (KOHT-
poirHOe BpeMms— 10 MHHYT) ¥ OmpejesuTe, Ha KakWe U3 MAHHBIX
BOIIPOCOB MOXHO HaHTH B HEM OTBETHI,

1. B Kakoil 3aBHCUMOCTH HaxoLsiTCH MexAy cobol 4acTora mia-
HETapHBIX BOJH H HX AJHHA?

2. Tlouemy armocdepHble rassl OGBIMHO DPACTBOPSIOTCS B IIOBEPX-
HOCTHBIX BOJax?

3. HeM ompenensieTcst KOJNHUYECTBO Tasa, KOTOPOe pacTBOpPHETCS B
TIOBEPXHOCTHBIX BOJaX?

4. OTKyna Oepercsi Heprusi B OKeaHe?

5. KakoBa posb BHXpeii B $OPMHUPOBAHHH AMHAMHKH OKeaHa?

6. Kakne ¢akTopsl BBI3BIBAIOT YMEHbIIEHHE KOJHYECTBA Tas3OB,
KOTOpOEe MOXeT pacTBOPUTb MOpCKasi BOJAa?

Text 2C

Seawater also contains small amounts of dissolved gases.
Because of the constant stirring of the sea surface by winds and
waves, atmospheric gases usually dissolve in surface waters. Wa-
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ter of .a given temperature and salinity is said to be saturated
with gas when the amount of gas entering the water equals:the
amount leaving during the same period of time. Surface seawater
is normally saturated with atmospheric gases, partlcularly oxyger
and nitrogen.

The amount of gas which can be dissolved in 'surface seawater
is determined by water temperature and salinity. Increasing
the temperature or salinity reduces the amount of gas that sea-
water can dissolve. Of the two factors, temperature is the' more
important. Like water temperature and sali‘nity, the :dissolved gas
content -of a. bit of seawater is controlled by  conditions  existing
in- the area.where that water parcel. was last at the.surface:"

Once a mass of water sinks beneath- the strface, ‘dissolved
gases can no longer exchange with atmospheric gases. There may
be two occurrences. First, the amount of gas in a bit of water ‘may
remain unchanged except by movement (diffusion) of gas mole-
cules 'through the water—a slow process—or by mixing with
other water masses containing different amounts of dissolved gas.
In: general, nitrogen and rare gases, argon, helium, neon, and
krypton, behave in this manner; we say that their concentrations
are conservative properties. Seawater is nearly saturated at all
depths with nitrogen and rare gases.

Second, in addition to mixing and diffusion, some gases are
involved in biological and inorganic processes which change their
concentrations. They are examples of nonconservative properties.
Specifically, oxygen and carbon dioxide may be generated or
depleted at varying rates in the ocean. Variations in the dissolved
oxygen concentration can be used to trace subsurface water move-
ments.

ynpamHeHHe 2. (Tlapnas pabora). Bmﬁepme Hanbosee MOL-
LOASIIHI, Ha Baul B3NNIAJL, SATOJOBOK VISt TEKCTa 2C.
1. Heat Balance of the Earth.
. Surface Circulation.
. Salinity of Ocean Water.
4. Dissolved .Gases:
5. Continental Slopes.

Yupaxueunne 3. B npasoil KOJIOHKe HaBauTe aHFJIHHCKHe 3K-
BHBAJICHTEl CHEAYIOMHAX CJIOB i C/I0BOCOYETaHHH:

small . amount.

water parcel

carbon dioxide

in general

dissolved gases
dissolved-gas content’
conservative properties -
- nearly saturated o

LoRs

3

1. pachopeHHbre rasol

2. He6OJbIIOE KOJHYECTBO

3. coaepiKanue pacrnf:purﬂbr\
ra3oB

. 00beM BOIBI

. AMOKCHZ yTJepoja

. BaxHBI GarTop

B LeJ0M

.00.\1.@."‘:“93!\3:—‘

.\103014»
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8. KOHCepBaTHBHbIe CBOHCTBa -9, variations in - .concentration
. 9. mouTn HacHIIEHHBI : 10.. important factor
10. usMeHEHHS KOHIEHTPAUHUU : : . :

Yupaxuenue 4. Brmumure na texcra 2C Bee coosa, KOTOpHIE
AMEIOT OTHOIIeHHe K NOHSITHIO :«ras3kl»: ECAH B He 3HaeTe 3iaue-
HUS KaAKOro-nubo cJoBa, HalijiiTe €ro B cjoBape.

Ynpaxuenue 5 Wcnosbsys ABe KOJOHKH CJOB, COCTABBTE
KaK MOXKHO 6oJibliee KOJHYECTBO CJAOBOCOYETAHMM:

surface = : gas

different ©water
conservative amounts
oxygen properties
small ‘ ' concentration
important movement

YupaxHeHnue 6. alite oTsers, TaMm, e 3TO BO3MOKHO, Ha
BOMPOCH!, COAEPKALIHEcs B ylpasKHEHuH 1.

YnpaxueHue 7. ([lapuas paGora). U3 npuBefeHHbIX HUXKE
NpefJIOKeHHH BhIGepHTe Te, KOTOpHe HauboJee IMOJHO 0Tpa;xa10T
cogep:xkanne texcra 2C.

1. Oxygen and carbon dioxide may be generated or deplel ed
at varying rates in the ocean.

2. The amount of gas which can be dissolved in suriace sea-
water is determined by water temperature and salinity.

3. Once a mass of water sinks- beneath ‘the surface, dISS'O]\ ed
gases can no longer exchange with atmospheric gases.

4, Seawater contains small amounts of dissolved water. -

5. Seawater is nearly saturated at all:depths with nitrogen and
rare gases,

Yupaxuenune 8. (Ilapuas pabora). B anBeJmHHOM OTPBIBKE
TEKCTa COAePKATCH JABe CMbicHOBRIe ownOkyu. He sarusassas s
tekcr 2C, noneiTafiTech HAWTH HX; NPHBELHTE NPABHIbHBIE BAPHAHTHI.

The abundance and distribution of dissolved oxygen is affected
by metabolic processes of plants and animals. Free oxygen is re-
leased during photosynthesis, the . process .by. which carbon and
water are combined by chlorophyll in the absence of sunlight,
to form carbohydrates. Large floating plants called: phytoplankton,
are responsible [or most photosynthesis in.the: ocean. :

Ynpaxueuune 9. ([Tapras pabGora). JlauHul OTPHIBOK TeKcTa
AOPHBOJHTCH 6e3 [eJieHHst Ha Hpeljoxerus. Ilpountaiite ero u 06-
CYINTe, TJe KOHUASTCS OAHO M HAUHHAGTCH JpPYyroe IpPeNOXkeHHE.

‘Photosynthesis requires energy from sunlight, so. food and
oxygen are produced only in the sumlit, near-siirface ocean waters,
called the photic or photosynthetic zone the shade-loving phyto-
plankton are usually most abundant a few meters or tens of meters
below the sea surface there, intense photosynthetic activity releases
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oxygen, which is dissolved but which cannot readily escape
to the atmosphere through the sea surface such near-surface wa-
ters are frequently supersaturated with dissolved oxygen.

Yupaxuenue 10, (ITapHas pa6ora). [lpouurafite Tekcr 2C,
noJJIMHHOe Has3BaHHe kortoporo «Dissolved Gases», eme pas u
IepeBeAUTE Te ero MNpefJIOXKEHHS, KOTOpble II0Ka3aJHChb BaM HeEIOo-
HATHEIMH. OOCYAHTe IIepeBOA 3THX NPENJIONKEeHHH MexXIy coboH.

YnpaxHenue ll. 3anonuure, TaM, rje 3TO BO3MOXKHO, COOT-
BeTCTBYWOUIHe rpadsl NpuBoAuMoi HuKe Tabuuubl. Ilpn Heob6XoAm-
MOCTH TNIpoBepbTe cefsi O CJOBaplo.

Verb Noun A djective Adverb
equal equality equal equally
constant
normal
usually
salinity
particularly
exist
increase
occurrence
change

Yupaxuernue 12, Haliaure B Texcre 2C raaronbHee (DOPMEL,
oKaHuMBawomuecs Ha -ed; ompexenauTe, K Kako#l YaCTH peud OHH OT-
HOCSATCH,

Ynpaxneunne 13. Ilepenuiunte ciaenyionue npelJoKeHUs, Io-
CTaBUB HX TIJarojbl-ckadyemble B (GOpPMYy CTpPaAaTe/LhHOro 3aJora
COOTBETCTBYIOIIErO BpPEMEHH.

I. Nearly 50 years ago the word «plankton» (to use — Past
Indefinite) by a German professor to embrace all acquatic orga-
nisms that iloat and drift in the ocean.

2. A great variety of phytoplankton and zooplankton (to loca-
te — Present Indefinite) in the photic zone, that is, where light
penetrates.

3. In England study of marine phenomena (to encourage-—
Past Indefinite) by wealthy, learned members of scientific societies.

4. Many contributions from a number of nations (fo make —
Present Perfect) to the understanding of the oceans.

5. When considering the chemical reactions in which atoms
(to involve — Present Indefinite), we (to concern — Future Inde-
finite) primarily with the distribution of electrons in the outer
shell.

YnpaxsHenue 14, Bufepure npasuibHb BapHaHT NepeBojia
BHILEAEHHEX (OPM H CJI0BOCOUETaHUH.
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1. It the 15th century there were 1mportant advances in. na-
vigational instrumentation.
a. tTam 6bIH, b. Tam uMewTCH, C. GBUIH

2. There is a significant relationship between the formation .of
the continental masses and the surrounding ocean basins.

a. TaM eCTb, b. CcyIiecTByeT, C. TaM CYLIeCTBYeT -

3. Although a water parcel may sink far below the surface,
animals living there can continue to eat food produced at the
surface.

a. umeercs, b, tam, c. ecThb

4. Within the ocean itself there must be a continual passage
of heat from lower to higher latitudes.
a. TaM JOJIXKHO GbITh, b. HOJMKHO OHITH, C. TaM HMeeTcd

5. In general there exists a gradual slope from the continental
shore out to the 100-fathom depth limit.
a. TaM CyuecTByerT, b. cymecTByer, C. CyLIecTBOBaJ

LESSON 8

Ynpaxuenue 1. (Ilapnas pa6ora). Ilpoumraiite 3aruaasue
texcra 2D. Tloaymafite, kakue Bonpoch OYAZYT 3aTpOHYTH B 39TOM
TEKCTe.

Tenepr nanumure 10— 15 aHrAMHCKHX CJOB, KOTOpHIE, HAa Ball
B3TJIS/, AOJIXKHB BCTPeTHThCH B TeKcTe ¢ TakuM 3arsnaBueM. [locae
TOTO, KaK Bbl INPOYHATAETe TeKCT, IIPOBEPbTe I[IPABHJABHOCTH CBOHX
nupeanonoxeHu#. KoHTposbHoe BpeMs [JIA UTEHHS — D MUHYT,

Text 2D. Seawater Density

The density of water in its various states and at different
temperatures is of great importance in considering the movement
of water in the ocean. Anything that is more dense than water
will sink into it, and a substance that is less dense will float
on the surface. We define density as mass per unit of volume,
usually grams per cubic centimeter (g/cm3).

Seawater density is controlled by three factors: temperature,
salinity, and pressure. Temperature and salinity are the most
important. In the open ocean, seawater density varies only bet-
ween relatively narrow limits. Consequently, the oceanographer
must determine seawater density with great precision and must
work with very slight differences. Density distributions are clesely
related to current patterns in the deep ocean.

Normally seawater. density is calculated from precise measu-
rements of temperature (accurate to =0.02°C) and salinity
(accurate to +0.02%) of water samples. From these measure-
ments density is calculated to a precision of one part in 50,000.

Density is affected by temperature and with most substances
we observe that a decreased temperature produces an increase in
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the density of the substance. The increase in density is the result
of the same number of molecules occupying less space as they lose
energy. This condition is also found in water. As the temperature
of water is lowered from 4° to 0°C, we observe that its density
decreases.

Ynpaxunenue 2. (Ilaprmas pabGora). Halinute cooTBercTBUS
CHEAYIOUMX CJIOB H CJHOBOCOYETAaHHIl B PYCCKOM S3BIKE:

~various; substance; mass; cubic centimeter; control; factor;
limit; precision; normally; calculate; accurate; observe; occupy;
energy. ' '

Ynpaxunenue 3. Hafigure B TEeKCTe 2D 39KBHUBAJIEHTH CJEAYIO-
ILHX CJIOBOCOYETaHHUH:

IVIOTHOCTh MODCKOH BOZHL; IIaBath HAa [OBEPXHOCTH; IJIOTHOCTH
BEILECTB; ¢ GOJIBIIOH TOYHOCTBIO; Macca Ha eXdHHLNY OGBeMa; TOUHbIE
H3MEPEeHHs; MOMeNH TeYeHHs; OTKDHITHE OKeaH; [BIXKEHHE BOXH;
pasJHuHBIE COCTOSTHUS; HE3HAUMTEJbHBIE pAa3jIMuMd; TepATb 3IHeprHIo.

YunpaxueHHe 4. YKaxure aurJuHCKHe 5KBHBAJEHTH NpHBeE-
JleHHBIX TJIaroJioB.

. consider : :
. calculate
-affect

. sink

. measure
float A
. decrease
. increase
descend

. affect®

. determine
vary

sink

. float
define

. occupy

- relate
observe

0OKa3blBaTb BJIHSIHHE

H3MepATh

OoT O o

YBEJHUUINBATEL

OHpPEAeNTh

mJjiaBath

TH o TMO T

~

COOTHOCHTD

DRI w

Ynpaxuenue 5 ([lapuas pabora). Us. npaBou KOJOHKH [0J-
GepHTEe aHTOHHMBI K CJEYIOIHM CJOBaM:

I. increase : 1. wide

2. sink 2. shallow
3. narrow 3. slight -
4. surface 4. closed
5. deep . décrease
6. great 6. bottom
7. open 7. float
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Ynpaxuenune 6. Ilpounraitre Teker 2D eme pa3 u BHIHLIHTE
u3 Hero 8—10 k/aII0UEBHIX CJIOB.

YunpaxHenue 7. B mnpuBefeHHOH HMKe TabJHie I[OCTaBbTe
OJI0C B COOTBETCTBYIOIIEH KOJOHKE, TPEABAPHTENBHO OIpPEIeNHB,
NPaBHUALHGIMH HMJH HENPABHUALHBIMH SIBJSIOTCH cnenyfoume yTBep>K~
HLEHHS:

Right | Wrong

. Density is defined as a mass per unit of volume.

. Seawater density is controlled by temperature, salinity and
velocity of water.

. Normally, seawater density is calculated from precise
measurements of temperature.

. The éemperature of maximum density for fresh water
is 4°C.

. Density controls vertical movements of water.

O W W N

Vuopaxuenue 8 Haiigute B tekcre 2D nokasarennctsa chpa-
BEJJIHBOCTH CJIEAYIOWHUX YTBEPKACHHI:

1. The density of water is of great importance in conmdermg
the movement of water in the ocean.

2. Density is affected by temperature.

Yupaxuenune 9. ([Tapnag pabora). Hamumure, He Gonee uem
B Tpex MNpeioXeHWax, pesioMe Tekcra 2D.

Yupaxuenue 10. ([Tapras paGora). 3an0J1HnTe nponycmvl B
. TeKCTe NPHBOLUMEBEIMU HUXKE CJOBaAMH. .

Density

Den51ty is the degree of compactness’ of a - substance the mass
per unit volume; it is usually measured in grams -per . cubic
centimeter or in pounds per cubic foot. The densitiy;:of. all sub-

stances is . . to the density of pure water . . . ..4°C, which
equals 1 gram per .. .. centimeter. The den51ty A mmeral

determined by its atomic structure and.. ..... chemical
composition, and is affected by . . . . and pressure. A rise in tem-
perature . . density while an mcrease in pressure . . ... density.

increase; its; at; decrease; cornpared is; temperatule cubic.

Yupaxuenue 11. TlepeBenuTe CleAylOMWHH TEKCT HHCHMEHHO.
KortposnbRoe Bpema — 20 MHHYT.

- Distribution of Density

Since the den51ty 'of sea water depends on its temperature and
salinity, all’ processes that alter the temperature or..the salinity
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influence the density. At the surface the density is decreased by
heating, addition of precipitation, melt-water from ice, or runoff
from land, and is increased from 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 depth until the density
has attained a uniform value from the surface to the bottom.

Ynpaxuernue 12. Ilpountaiite mo-aHIVIMHCKH BCe UHGPOBHIE
LaHHble, KOTOPhle copepxarcs B Tekcre 2D.

Ynpaxuernue 13. [lpougrafite no-aHryiHHcKu:
16—9=7; 6X5=23 12:4=3; x> +y>=2; x,=2y;

6.248 + 0.002 == 6.250; 64; x* + y>=c; x =2.37

YnpaxHernue 14. [loap3ydch reorpaduueckofi xapto#i u IpH-
JIOXKEHHEM 3, PacCKaXKuTe O reorpaduueckoM nosoxeHnun Vipniauwawuw,
Hosoit Senangnu, PONKIEHACKHX OCTPOBOB.

YnpaxHenune 15, Onpemenure, ¥ Kakum I{aCTHM peud mpH-
HAIJIEXKAT BHCJEHHbE (DOPMEL:

1. The island north of Australia form a natural boundary bet-
ween the Pacific and Indian oceans.

a. CyLIECTBHTEJILHOE, b. IVIaroJ

2. The Arctic Mediterranean also receiveés a considerable
amount of fresh water in the form of runoff from the great Slberlan
and Canadian rivers. S

a. CymleCTBHTeJbHOe, h. raaroJ

3. The increase in density is the result of the same number
of moleculés ‘occupying less space as they loose energy..

a. CYLLeCTBUTENbHOE, b. rjaroJ

4. A temporary increase of temperature results. in increase of
¢vaporation.

a. cyuiecTBHTeJbHOE, b. rJarod

5. An increased temperature produces a decrease iin. the den51ty
of the substance. o

a. cymecTBUTeJbHOE, b. riarod

6. As the temperature of water is lowered from 4°C to 0°C,

we observe that its density decreases.
a. CymecTBUTeJIbHOE, b. ToaroJ

YHpax(H'eHHe 16. TlepesepuTte ciefyolye NpeLJNOKEHHUS Ha
PYCCKUH f3HIK, o6panias BHUMaHHe Ha BBLICICHHEIE d;JOprI U CJOBO-
COYETaHHS.
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1. 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.

2. Density is affected by temperature, salinity and pressure.

3. The width of the continental shelf extending seaward from
the continent may vary considerably, depending on the topo-
graphic expression.

4. The interface between the lithosphere and the hydrosphere is
a sea bottom; across it there is a density change from approxi-
mately 2.5 to 1.06 g/cm?.

5. On the left hand side of the Atlantic water are found water
masses which have been formed by mixing between the. Atlantic
and the Arctic waters.

6. The uniform bottom water fills all the basins of the Nor-
wegian Sea at depth below 600 m, the temperatures above 1500 m
being somewhat higher.

7. One of the most striking features of the Atlantic bottom
topography is the Mid-Atlantic Ridge.

Ynpaxuenue 17. Ilpocmorpure eme pas tekctel 2A, 2B, 2C,
2D u onpeleanTe B KaXIOM H3 HHX KJIOYEBBle NPEAJNOXKEHHT, CO-
CTaBbTe pe3loMe K OJ0Ky 2 «Seawater».

Tectn K 6i6Ky 2

TJ1
1. B xaxnoM psagy ykaxkute Hudpofi cioBO, HE COOTBETCTBYIOIIlEE
[0 CBOEMY 3HAUEHUWIO AAaHHOH TeMaTHYecKOH rpymme:

1 2 3 4
a. chlorine, sodium, calcium, property;

1 2 3 4
b. salinity, generosity, density, viscosity;

1 2 3 4

‘c. dissolve, saturate, diffuse, satisfy;

1 2 3 4 i
d. fresh, salty, pure, relative;

T 2 3 4

e. during, by, along, amount.
II. Yxaxurte GyKBOH PYCCKHH 5KBHBAJEHT NPHBEIEHHHIX CJOB:

1. conductivity npejioMJIeHHE |
. TIPOBOJKMOCTE .
npeo6pasoBaHie
orpaHHueHue
H3MEHEeHHUe
H3MEpeHHe
LaBJeHue

. TIIOTHOCTB
BA3KOCTH

o

2. measurement

3. pressure

Come oo
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. CBOHCTBO

. oOMeH
pacupeeaeHue
. TasiTh

. pacTBOPATH
3aMeps3aTh

. TUTaBaTh

. ONYCKaThCs
BCILIBIBATD

. pacTBOPATH
. COXPaHsTh
HacHIAaTh

. Penxo

. 4acTo
peryJasipHo

. YBeJUYHUBATHb
. YMEHbUIATh
COXPAHATH

. XoTd

. TAKXKE
HecMOTps Ha

4. property
5. divsg?ol\fe
6. sink
7. saturate
8. frequently
9. increase

10.» also

CTHOTODOTHNOTNOTHNO TS0 T

111, 3anonHrTe NPONYCKH B NPeA/oKeHHsux, BHOpPaB COOTBET-
CTBYIOIIHH BApHAHT HpeAJaraeMbX CJOB:

L.... is the total amount of dissolved salts in a kilogram
of seawater.

a. chlorinity, b. salinity, ¢. conductivity

2..... is the amount of chloride ion present in one kilogram
of water.

a. chlorinity, b. density, c. viscdsity

3..... is  an indication of the relative speed of light rays

passing through seawater.
a. electrical conductivity, b. refractive index, c. photic zone

T

I. Yxamure GYKBOH NOAXOAAUIYIO IO CMBICAY (OPMY TPHUACTHS.
1. Water flows readily, maintaining only a fixed volume at
a. . temperature.

a, glvmg, b. given

2. Evaporation from the sea surface occurs well below the
. . . point.

a. boiling, b. boiled

3. Abundant rainfall releases heat in the atmosphere,
the much lower winter temperatures found in the continental
regions.

a. preventing, b. prevented
214



II. Brifepute npaBu/JbHBIY BapuaHT IepeBOLa BHIAETECHHHIX (OpM
4 CJOBOCOYETAHHH.

1. Considerable experience has been accumulated in deter-
mining the pattern of the temperature conditions of the water sur-
face. :

a. HaKoIJeH, b. OyneT HaKOWJEH, C. HaKallJHBaeTCs

2. In the Norwegian Sea Atlantic water is being somewhat
diluted by the excess precipitation.

a. pasBapassiocs, b. pasGasasercs, c. Gyaer pasbaBaaTbes

- 3. Baffin Bay in Canada was explored by Sir John Ross in 1817
and 1818.
a. Obl1 HCCIenoBaH, b. HccaeayeTcs, €. HCCAeJOBAHHBIHR

4. After havnmg passed the meridian of Cape Farewell the
icebergs drift into the Davis Strait.

a. Ipoxoisiuiue, b. nocse NPOXOXKAEHHS, C. NIPOXOAS

5. When navigating in this sea several factors should be taken
into account.

a. MJaBalIg##, b. mpoOmanB, C. MJaaBad

6. From the geographical point of view there is a general and
regional oceanography.

a. cyllecTByer, b. TaM cyuiecTByer, ¢. CyILLeCTBOBaJa

7. The annual variation of sea surface temperature changes
considerably from region to region.
) d. U3MEeHATC s, b. HU3MEHCHHUs, C. HSMGHHIOI.U.HHCH
- 8. The Arctic Sea forms a nearly isolated northern extensmn
of the Atlantic Ocean.

2. ¢hopmMu,; b. opMmupyer, c. qoopMprromee
TT

I.B lIaHHOM TEKCTE [BA MPEJJIOXKEHHS HE COOTBETCTBYIOT €ro 06-
meMy colepxanuio. OmpejgenuTe HOMEPa 3THX NPEANIOXKEHHH.

1. Salinity is the {otal amount of dissolved solids in one kilo-
gram of seawater. 2. Although sodium and chlorine comprise the
bulk of these dissolved solids, there are more than 60 other
elements in seawater most of them in very small gquantities.
3. The Atlantic coast of the United States has numerous salt
marsh areas. 4. Many of these marshes have been made into
wildlife refuges or similarly protected areas. 5. In 1884 a Scottish
chemist William Dittmar found that regardless of the total amount
of dissolved material, the constituents invariably occurred in the
some proportion. 6. Salinity can therefore be determined from
the concentration of only one element, commonly chlorine.

1I. Buibepute u yKaxure unqopon npaBHJbHEIE OTBETHL Ha CJe-
JLyiolide BOIPOCH:

1. What three factors control seawater density?

a. Conductivity, viscosity, pressure;
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Salinity, permeability, concentration;

Temperature salinity, pressure.

What is chlorinity? "

The amount of chloride ion in one kllogram of ‘water.

The total amount of dissolved salts in a kilogram of sea-

oo

water.
c. The ability of seawater to transmit an electrlcal current.
3. ‘What are the two main gases dissolved in seawater?
a. hydrogen, carbon dioxide;
b. nitrogen, oxygen;
c. argon, helium.
4. What are the two main factors determining the amount

of gases dissolved in seawater?
a. density, viscosity;
b. temperature, salinity;
c. conductivity, chlorinity.

II1. TTuceMeHHO mepeBefUTe CJANYIOWHi TexkcT. KOHTpOJbHOE
BpeMsa — 15 MHUHYT.

Density of Seawater

Seawater density is the mass per unit of volume, which depends
on salinity (the amount of dissolved substances in the water),
temperature, and pressure. The latter depends in turn on the depth
of water. Fresh water has a density of essentially 1.00000 gram
per cubic centimeter, whereas seawater density commonly ranges
between 1.02400 and 1.03000 grams per cubic centimeter. Although
this range may seem insignificant differences. of only a few
tenthousandths of a gram per cubic centimeter can be important
in deep currents and water masses.

baok 3. THE OPEN OCEAN

LESSON 9

Ynpaxuenue 1. [Ipounrafite 3arnaBue 6Gjaoka 3. [logymatite,
0 4eM MOMKEeT HJATH peub B 3TOM OJi0OKe TEKCTOB; NpuBeguTe 10—
15 cnoB, KOTOpEHIE, C Bauiefi TOUKH 3peHus, AOJ2KHB BCTPETHUThCH B
HeM. [lonpofyliTe Take ONpegenuTh, K3 KAKHX pAasAeloB MOXKeT
COCTOSATE JAAHHBIH TEKCT. DBICTPO NPOCMOTpPHTE TEKCTHl, BXOASIIHE
B 6JIOK 3, ¥ NPOBepbTe NPaBHJILHOCTb CBOUX MNPEANOJIONKEHHUH.

Yunpaxuenue 2. He Oosnee uyem 3a 7 MHHYT IIpouHTafiTe
tekeT 3A, a sarem mocrapaiiTech MaKCHMaJbHO MMOJHO BOCIPOH3BE-
CTH €ro COAepxkKaHHe Ha PYCCKOM s3BIKE.

216



Text 3A. Layered Stucture of the Ocean

Light, temperature, and salinity are the most important va-
riables in the marine environment. Their distribution results from
absorption of incoming solar radiation (insolation) in the surface
ocean and transport of heat and water vapor over the earth’s
surface. Part of this energy from the sun heats the ocean surface
to evaporate water, the source of rain for the continents.

Absorption of insolation at the ocean surface causes a three-
layered structure of the open ocean, the surface, pycnocline and
deep zones. The surface zone undergoes major changes because
of seasonal variations in heating, cooling, evaporation, and preci-
pitation. In the polar and subpolar oceans, freezing of surface
seawater to form sea ice is an important process. These processes
control the temperature, salinity, and therefore the density of sur-
face waters.

The surface zone contains less-dense water, usually as a result
of higher temperatures caused by warming of surface waters
by the sun. Thickness of the surface zone is controlled by the depth
of mixing, caused primarily by winds. In certain areas vertical
water movements (convective movements) are caused by density
changes resulting from changes in temperature and salinity.
Mixing of the water within the surface zone results in its nearly
neutral stability, so water particles can easily move vertically.
Surface waters have ample opportunity to adjust to local climatic
conditions and to dissolve atmospheric oxygen.

Before the surface zone is the pycnocline, where water density
changes with depth. Because of those large changes in density with
depth, water in the pycnocline zone has great stability. The pycno-
cline acts as an effective, though slightly leaky, barrier to vertical
water movements, serving as a floor to the surface circulation with
its seasonal temperature and salinity changes.

Furthermore, the pycnocline zone acts as a ceiling for the deep
zone and prevents deep-ocean waters from readily mixing with
surface waters. In high latitudes and polar areas the pycnocline
is usually absent, so deep-ocean waters exchange gases with
the atmosphere, giving up excess carbon dioxide and taking up
dissolved oxygen.

Yunpaxuenue 3. Onpefenure pPycCKHe COOTBETCTBHS CJEAVIO-
HIMX CJIOB M CJOBOCQUYETAHMH, BCTPETHBINMXCH BAM B TeKcre 3A:

absorption; isolation; structure, seasonal variations; polar;
subpolar; process; energy; control; mixing; vertical; convective;
neutral stability; vertically; local; climatic conditions; pycnocline
zone; barrier; circulation.
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Ynpaxnenne 4. Halipure B npaBofl KONOHKe aHIJHHCKHE K-
BUBAJIEHTH CJAEAYIOIIHX CJIOBOCOUETAHHM:

. IHOKCHJ yrJaepona
COJTHEYHAsl pajxuanug
IIepeHoc Temaa

BOASHOH map

B CBOIO oyepenb
TpeTepreBaTh H3MEHEHHS
ry6uHa mepeMelnBaHus
H3MEHEHUS IJIOTHOCTH carbon dioxide
BBICOKHE UIHMPOTHI in turn

10. pacTBOPATH KHCJIOPOL 10. density changes

Yupaxuenue 5. 3amoJHHTE MPONYCKH B NPEMIOKEHHAX nox-
XOASMIMMHE TI0 CMBICJIY CJIOBaMH.

I. The surface zone undergoes major changes . ... seasonal
variations in heating, cooling, evaporation and transpiration.

2. These processes control the temperature, salinity and
the density of .surface waters.

. transport of heat

water vapor ’
to undergo changes

depth of mixing

solar radiation

high latitudes

to dissolve oxygen

© 00 N O UL WM
© 00 N O TR L0 10

3. The pycnocline acts as an effective . ... slightly leaky,
barrier to vertical water movements. _
4. The pycnocline zone acts . . .. 2 ceiling for the deep zone.

5. Part of the energy from the sun heats the ocean which .
supplies energy to drive the atmospheric circulation.
in turn; though; as; because of; therefore.

Vnpaxuenue 6. Halinure no cnomapio, ecin B 3TOM eCTh He-
06X0NMOCTh, 3HAYEHHS NPHBEAEHHHIX HUKe HapeuHuil; OIpele]uTe,
OT KaKHX CJIOB OHH 0Opa30BaHHL. v

Usually; pr1mar11y, nearly; particularly; slightly; readily; easily;
vertically. - -

VYnpaxuenue 7. (Ilapgas pabGora). Ilpoumrafite Tekct 3A
eiie pa3 ¥ BHIMIINTE W3 HEro Te CJA0BA, 3HAYEHHs KOTOPDHIX OCTa-
JUCh JJist BaC HeH3BecTHHIMH. CpaBHHMTE WX CO CJOB3MY, BBITHCAH-
HBIMH BalIAM TOBApHIueM; oGCynHTe Hpeanosaraemoe 3HaueHHe BHI-
IHCAHHBIX CJAOB MeXny cobof. B caydae HeoﬁxonHMocm HCIOJb-
3yfiTe CIOBapL.

Vuopaxunenue 8 Hafinute B Texcre 3A OoTBeTH Ha Clenylomiue

aonpocm
. Kakne o¢axrtopw aBJAI0TCH ONpefeNsOIIUMH LS npoueccos,

nponcxoasmm B OTKPBHITOM OKegaHe?

2. Vs xakux 3/eMEHTOB (popMpreTCH CJOUCTast CTPYKTVpa OT-
KDHITOr0 OKeaHa?

3. Uro obycnosiusaer Nem,myxo HHOTHOCTb BOIB B TIOBEPXHOCT-
HO# 30HE OKeaHa?

4. Yem oOswscusiercss 6o/abiias yCTOHYHBOCTL BOABL B IIHKHO-
KJHHe?
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YnpaxsHeunue 9. 3akoHuuTe CiAeAYIOUMe NPeAJOXKEHHUS.
1. Below the surface zone is . . . _
2. The pycnocline zone acts as a ceiling for the . . . .

3. Absorption of insolation at the ocean surface causes a three—
layered structure of the open ocean which includes the
.and . ... zones.

4. Thickness of the surface zone is controlled by the ... ..

Yupaxnuenne 10. (ITapuas pabora no rekery 3A). 3aganue 1.
IlpunymaliTe 10A32roJIOBKH K KaXkIoMy absauy TeKcTa.

3aganue 2. Ecan 6n mepel BaMH CTOssNa 3afada BHIGPATH OLHO
NpeANOMEeHNe B KAUECTBe KJIOUEBOIO K TEKCTY, Kakoe IpelLio-
KeHHe Bul OBl BRIODAJIH?

3ananne 3. Haligure kioueBble NPENJONKEHHUS B KaxkAOM ab3aie
TEKCTA.

3apaune 4. Kaxkue mnojoxkenusi BTOporo afsaia TekcTa Haxo-
[AT Pa3BUTHE B MWOCJENHHX TpeXx ab3apax?

Ynpaxsaernne 1l. 3anosHuTe HPONYCKH NOLXONANIAMHE 110
CMBICTY CJIOBAMH. :

Movements and behavior of ocean water . . . . studied by oce-
anographer much as air . ... are studied by meteorologists.
Large volumes . ... seawater move through the ocean basins

discrete water masses, identifiable by their . ... tempera-
tures and salinities. A water mass . ... at the surface: then,
if denser . ... the waters below, it sinks to .. .. appropriate
level in the ocean. It . .. . moved laterally by currents, often for

. thousands of miles, before becoming mdistmgmshably
with other waters.

is; are; forms; than; as; mixed; masses; many; its; of; charac-
teristic.

Ynpaxuenne 12. TlepeBenuTe TeKCT NHCbMEHHO. KOHTpOJIB-
HOoe BpeMsl— 20 MHHYT.

The Deep Zone

The deep zone contains 80 % of the oceans’s water. Over most
of the ocean, these deep waters are isolated from the surface
by the pycnocline zone. There is no opportunity for heating or
cooling these waters at the surface or for exchanging dissolved
gases, except in the high latitudes. Thus it is understandable that
deep-ocean waters are cold. Because light is absent in the deep
zorte, there is no photosynthesis and most of the food consumed
there is «imported» from the surface zone. Some food for bottom-
dwelling organisms is carried by turbidity currents from the con-
tinental sheli.
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YonpaxHenue 13. Cpe;m TIPUBEJEHHBIX HHXKe (QOPM VKaXurte
¢OopMbl MH(HHHTHBA:

resulting; is used; to drxve evaporated; to have changed; has
been done; are caused carp move; to be flowing; frozen; having
passed,; must be done.

YunpaxueHue 14. Halinure B Tekcre 3A mpemioXkeHus, couep-
Kaixe GopMbl HHPUHHTHBA. IlepeBefuTe HX Ha PYCCKHH SHA3BIK.

Ynpaxu"eHue 15 Bufepure u3 HaHHBIX NPENJIOKEHHH Te, B
KOTOPHIX HH(HMHHUTHB BLICTYIIaeT B (YHKLUHAX ONpeleJeHHsS H 00-
cTOATENbCTBA LesH. [lepeBennTe 3TH NpPEAJIOXKEHUS HA PYCCKHHA S3HIK.

1. The specific heat of a substance is the heat required to raise
one gram of it one degree centigrade.

2. According to Daly the maximum lowering of sea level was
of the order of 100 cm but Shepard in order to account for the
origin of the submarine c¢anyons, has advanced arguments in
favour of a lowering of the order of 1000 m.

3. The terms applied to features of submarine topography are
classified according to the origin of the features.

4. Deposition in the sea tends to fill in the depressions and
thus to level out the minor irregularities of the bottom.

5. The term «Gulf Stream Systems» is used to include the whole
northward and eastward flow beginning at the Straits of Florida.

6. 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 19th century.

7. The task of deep-sea expeditions is first and foremost to de-
termine the shape of the sea bottom.

8. It is also desirable to know something about the circulation
of water masses.

LESSOGN 10

YunpaxHenue l. Huxe npuBoasdrca ABa TPEAJOKEHHs H3 Iep-
BOTO M BTOPOTO abzanes Tekcta 3B. Mcxomsa M3 comep:aHus 3THX
HIPENVIONKEHUH, TOCTapaiTeCh ONPENesHTD, O UewM nofifer pedb B Tek-
cre 3B.

a. The color of ocean water ranges from a deep indigo in tro-
pical and equatorial regions to a yellow green in the coastal
waters of high latitude areas.

b. The reason we see things in color is because ob]ects reflect
wavelengths of light which correspond to the colors of the visible
spectrum.

Ynpaxnenune 2. Teneps He Gosee deM 3a 3 MHHYTH Haiaure
B TekcTe 3B OTBETH HA cjleflyioliue BOTPOCH:

a. IloueMy mpeAMeTH B OKeaHe HMEIT TOJyGOBaTO-3eJEHHIH 1BeT?

6. Uem obbsicHsieTcsl rony6o#f 1BeT MODCKOH BOJAB B TPOIHKAaX?
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Text 3B

The color of ocean water ranges from a deep indigo blue in
tropical and equatorial regions where there is little biological
productivity to a yellow green in the coastal waters of high latitude
areas where biological productivity is carried on seasonally at
a very high rate. The blue of the tropical waters where there is
little particulate matter is due to the molecular scattering of solar

radiation. Higher concentrations of particulate matter, especially,

when phytoplankton is abundant, results in a greater amount of
scattering and absorption and decreased transmission of solar
radiation. This produces the greenish color characteristic of these
waters.

The reason we see things in color is because objects reflect
wavelengths of light which correspond to the colors of the visible
spectrum. If those wavelengths of light are not present in the light
that falls upon an object, colors cannot be seen. In the ocean
the absorption of visible light is known to be greater for the long
wavelength colors, thus the short wavelength portion of the vi-
sible spectrum is transmitted to greater depths. As a result of this
condition, we see the red wavelenghts absorbed within the upper
15—20 m, the yellow will disappear before a depth of 100 m has
been reached, and green light can still be perceived down to 250 m.
Only the blue and some green wavelengths extend beyond these
depths and their intensity becomes low. It is because of this
pattern of absorption that objects in the ocean usually ‘appear
to be blue green. It is only in the very shallow surface waters
that the true colors of the objects can be observed in natural light,
since it is only in the surface waters that all of the wavelengths
of the visible spectrum can be found.

Ynpaxuenue 3. [Ipountafite TekcT 3B eule pas u nmombepure
2~-3 BapuaHrta 3arJaBus K Hemy. Bumumurte 10—15 caos, Ko'ropme
HauBoJee MOJHO OTPaxKaioT €ro cojepxaHue.

YnpaxHenue 4. [IposepbTe, HACKOJBKO XOPOIIO Bbl NOMHHUTE
CJIOB2 ¥ CJIOBOCOYETAHMf, KOTOpPHE BCTPETHJHMCh 'BAM B INpeRblay-
Wex -TekcTax. IlpuBennTe SKBHBaJNEHTH CJAEAYIOUHX CIOB H CJIOBO-
CoYeTaHH#i B PYCCKOM s3HIKe:

density; carbon: dioxide; increase; v.' sink; bottom water; v. mea-
sure; water content; salinity; due to; refractive index; dissolved
salts; aquatic plantis; solar; water parcel.

YnpaxHenune 5. PaccraBpTe TPHBOAHMEIE HHXE CJIOBA B al-
daBuTHOM NOPALKE B HX uH3HagaJdbHO# ¢opwme; Hafifute, ecaud 3TO
Heo6X0A¥MO, 3Ha4YeHHUs NPUBOAUMEIX CJOB B CJOBAape.

Carried; higher; greater; decreased; produces; scattermg, wa-
velengths; falls; seen; transmitted, reached perceived; colors.

221



o

Yunpaxuenue 6. He sarasabiBasg B TekcT 3B, moasuHHOe Has-
BaHMe Kotoporo «Lights, samosnuTe mpomyck# B AaHHBIX npe,uﬂo-
KEHHUSX NOAXOASLIMMH [O CMBICAY IJIOTOJNaMH.

1. Higher concentrations of particulate matter . . .. a greater
amount of scattering and absorption. '

a. result in, b. result from, c. corresponds

2. The color of ocean water . ... from a deep indigo blue to
yellow green.

a. becomes, b. carries, c. ranges

3. Objects . . . . Wavelengths of light which correspond to the
colors of the visible spectrum.

a. attract, b. reflect, c¢. transmit

4. Only the blue and some green wavelengths .. .. beyond
depths of 100—250 m.

a. correspond, b. expand, c. absorb

5. The true colors of the object .. .. be observed in natural
light. :
a. can, b. is, ¢. fall

YnpaxHeHue 7. B 1mpaBoi KoJOHKe HafijuTe aHrJHHCKHE
SKBUBAJIGHTHl CJACAYIOIMHX NpelJoXKeHHH.

1. Iiser OKeaHHYeCKOHi BOJHI 1. We see things in color.
KosiebaeTcss OT TeMHO-CHHEro 2. Objects in the ocean usual-
. 10 KEJITOTO. ly appear to be blue green.

2. B Tponunyeckux palioHax Guo- 3. True colors of the objects
Jlorudeckass IPOLYKTHBHOCTb can be observed in natural
He3HauHTe/bHA. light.

3. Mpl' BUIUM BeIlH B IBETe. 4. The color of ocean water

4. IlpeameTsl B OKeaHe OOBIYHO ranges from deep blue to
HMEIOT ToJay6oBaTo-3eseHbIH yellow.

. 1BET. : 5. There is little biological

5. IlopnuuHEle HBeTa npe;uvie— productivity in equatorial
TOB MOXHO HalJI0OfaTh NpH regions.

€CTECTBECHHOM OCBELIeHrH.

Ynpaxuenue 8. (I"IapHaﬂ pabora). B Kam ol CTPOYKE HPH-
BONMMOrO HMXKEe TeKCTa HaliiuTe HOBHIHIO, KOTOPYIO AOJIKEH . 3aHH-
MaTb COOTBETCTBYIOIIMH CBASYIOLINH 3JIEMEHT. :

A striking feature many open-ocean. areas is . of
the intense blue color the water. The blue color of
marks those surface waters are devoid of particles which
The blue water color is caused -scattering by
absorption of light; pure water scatters bluish and
colors more readily reddish colors. In addition than
water is more transparent blue than to red. to

Yupaxuenue 9. ([lapuas pabora). BuibepuTe OAHH H3 ab3a-
ueB Tekcra 3B, mpuiymalite 2—3 Bonpoca x Hemy. [lompocuTe OTBe-
THTb Ha HHX IpYryio mapy ctyleHtos. O6MmeHslTech BOIPOCaMH.
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YHpa)KHeHHe 10. CocraBbTe KpaTKHH IIaH Ilepeckasa TeK-
cra 3B; HCIOJb3YyHTE €ro OCHOBHBIE IIOJIOXKEHHs AJsS TOTO, YTOOB CO-
CTaBHTh PE3IOME TEKCTa, COCTOsllee H3 3—5 MpelJIoKeHHH.

Ynpaxsuenune 11. IlncbMeHHO mepeBelHTe CJHACAVIOMHMHA TEKCT
Ha pycckuii sa3bik. KonTposbHoe Bpems — 20 MHUHYT.

Light and Seawater Color

An abundance of particles in water changes its scattering
properties, frequently causing a more greenish color. Also, colored
particles, or dissolved materials may themselves give seawater
a variety of hues. Coastal waters may be brownish, greenish, or
even reddish depending on the type of particles or organisms
in the water. For example, a great abundance of red organisms
causes the red tide sometimes seen in coastal waters. Suspended
and dissolved material also limit the depth of light penetration.
In turbid seawater at 10-m depth, light levels may be comparable
to those at 100 m in nonturbid seawater, and the llght remaining
is more yellow green.

Yunpaxuende 12, Cpean npuBeleHHBIX TPEIJOXKeHH BHIOepH-
Te Te, KOTOpHle CcoAepKaT HHOHHHTHBHBIE KOHCTPYKUHMH ~— «CJIOKHOE
HoJiIexkaulee» M <«CJ0KHOe JononHeHues». IlepeBesuTe aTh mpensio-
JKEeHHHA ITHCbMEHHO.

1. Warm, arid climate around the Mediterranean Sea causes
its surface water to evaporate at a great rate. .

2. Two forms of ice are encountered in the Atlantic Ocean.

3. As the state is supposed to- be stationary, the ocean must
lose as much heat as it gains..

4. In the development of oceanographnc research durmg the last
one hundred years, three eras seem to stand out.

5. The term «submarine canyon» has been used widely to
include broadfloored troughs with steep walls on continental sheif.

6. In h1gher latitudes, the European side of the North Atlantic
has proved to be much warmer than the American side.

7. In physical oceanography it is necessary to know the density
of sea water to an accuracy of at least five decimal places.

8. The ocean covering nearly three-forths of the earth’s surface
has a most direct influence on the heating of the air.

9. There has been much discussién as to the processes that
have led to the formation of the continental shelf.
. 10. Surface waters have ample opportunity to adjust to local
climatic conditions and to dissolve atmospheric oxygen.

Ynpaxsaenue 13. TlepeBenute cilenyoumue npeAjyoxKeHHsi, 06-
pamas BHUMaHHe Ha BBRILACJCHHBIC (i)OprI H lCJIOBOCO‘IeTaHHH.

1. No prefrontal cloud systems appear with cold fronis.
2. Some ancient rocks appear to have been formed by primitive
one-celled plants.
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3. When sea water reaches the freezing point and continues
to cool, water crystals of neelde-like form appear.

4. In winter the current appears to reach Australia and in part
to continue towards the Pacific along the Australian south coast.

5. Investigations show that it is the base of the continental
slope that marks the boundary of the continents.

6. It was not until the 1950s that geologists of the Northern
Hemisphere began to give serious attention.to continental drift.

7. Although we are dealing with only one ocean, for convenience
we divide it into three parts: the Aflantic, the Indian, and
the Pacific oceans.

8. It is found that the tide-producing forces of both sun and
moon group themselves into 3 classes: semidiurnal, diurnal and
longperiod forces.

9. It is well known that marine climates are very moderate.

10. Water warms slowly during periods of insolation. However,
is cools equally slowly through radiation at night.

11. The Pacific Ocean is nearly as large as the Indian and
Atlantic oceans combined, and it contains slightly more than half
the water in the world ocean.

12. Each of the great continental blocks tends to have an
oceanic area opposite to it on the other side of the earth.

LESSON 11

Ynpaxnunenue 1. (Ilapraa paGora). [lauHkie cJoBa BH BCTpe-
THTe B TIpeJJiaraeMoM HuXKe Tekcre. Ilpexze, ueM INpouHTaTh €ro,
03HAaKOMbTECh C 3THMH CJIOBaMH H CJIOBOCOUETAHHAMHU; OGCYAUTE BMe-
cre ¢ APYFHME CTYAeHTaMH IpeAmojiaraeMoe CcOJepXKaHHe 3TOro
Tekcra. [locrapaiitecs HaliTy AJas Hero sarziashe. FKisnoxurte cBOH
NPEIOIOXKEHUST O COREPHAHAY TEKCTa MO-aHTVIMHCKE B IHChMEHHOM
BHJE.

Solar energy; heating; absorb; insolation; radiating energy;
layered. structure; thermocline; temperature changes; isotherms;
transfer of heat. ﬁ '

Teneps mpounTafiTe TEKCT W NPOBEPHTE NPABHILHOCTE CBOMX Mpen-
nojoxkeHH#. KoHTpospHOe BpeMsi— 7 MHHYT.

Text 3C

The ocean is an efficient absorber of incoming solar energy.
Heating of the ocean surface occurs only during daylight hours,
and surface waters are warmest in late afternoon. The amount
of energy absorbed by the ocean depends of local cloud cover and
the sun’s altitude. The sun’s altitude depends in turn on latitude
and time of year. More solar energy is absorbed when the sun is
high in the sky and less when the sun is near the horizon. In the
iropics and subtropics the sun is well above the horizon at all
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seasons. Near the poles the sun is never far above the horizon.
so polar and subpolar regions receive much less insolation there.
Consequently, the earth is heated in the tropics and subtropics
and cooled by radiating energy, primarily from the polar and
subpolar regions. _

One eifect of heating the ocean’s surface is to cause the layered
structure. Vertical transfer of heat in the surface zone creates
a nearly isothermal (iso-equal; thermal-heat) mixed surface zone.
Separating the sunwarmed surface zone and the cold, deep zone
is the thermocline (thermo — heat; cline — slope), where temperatu-
re changes rather abruptly with depth. Below the thermocline,
temperatures change little with increasing depth. Changes in tem-
perature cause density changes, so in most ocean areas the ther-
mocline coincides with the pycnocline.

Unequal heating of the earth causes large differences in surface
water temperatures between tropic and polar regions. The ocean
is warmest (25° to 30°C) in the tropical and subtropical regions,
and coldest (down to —1.7°C) near the poles. In general, belts
of equal surface-water temperature trend east-west.

Surface isotherms—lines connecting points of equal .ocean .
temperature — deviate from their east-west trends near the con-
tinents, especially in the western North Atlantic and western North.
Pacific oceans. These deviations are a consequence of cortinental .
climatic conditions and ocean boundary currents which tend to
flow parallel to the continents. Some boundary currents, such as
the Gulf Stream, transport warm water toward the poles.” Other
transport cool water toward the equator; the Labrador Current
is an example. o

YapaxneHue 2. He Gojiee ueM 3a 3 MHHYTH HaHIuTe B TeK-
cre 3C OTBeTH Ha CJAEAVIOIIHE BOMPOCH.

l. B xaxoMm HanpaBJ/ieHHH OCYLIECTBJSETCS NEePEHOC XOJOAHOH BO-
Iopl JlaBpagopckuM TeueHueM?

2. TloueMy B GONBIUMHCTBE OKEAHOB TEPMOKJWH COBIIAfAeT C MHK-
HOKJIHHOM?

3. Kaxue GakTopbl BJHAIOT HA KOJHUECTBO SHEPIHH, HOIJIOLIae-
MOH OKedaHOM?

Yunpaxnenne 3. (Ilapsasa paGora). B tekcre 3C, BepositHO,
ecTh CJIOBA, 3HAYEHHs KOTOPBIX BBl He 3HaeTe. BHINHUIHTE WuX,
CPABHHUTE C TeMH, KOTOphle BHINIHCAJ Ball COCeH, H OOCYIHTe HX
npefnojaraemble sxHadeHus. [IposepbTe 1IpaBHJBHOCTE CBOHX TIpej-
NOJIOXKEHHH [0 CJIOBaApIo.

YupaxHenune 4. (Ilapuas pa6ora). Brilepurte u3 EaHHBIX
IpefiJIOXEHHH Te, KOTOPhlie HauGoJsiee MOJHO OTPaxKalT COXEpPKaHHe
tTekcra 3C.

1. Surface waters are warmest in late afternoon. :

2. The ocean is an efficient absorber of incoming solar energy..

3. Some currents transport cool water toward the equator.
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4. Rapid vertical transfer of heat in the surface zone creates
a nearly isothermal mixed surface zone.

5. The amount of energy absorbed by the ocean depends on
local cloud cover and the Sun’s altitude.

6. Near the poles the sun is never far above the horizon.

7. The Earth is heated in the tropics and subtropics and cooled
by radiating energy, primarily from the polar and subpolar regions.

YunpaxueHue 5. YKaxuTe, B KaKHX NIPe//IOKEHHAX TEKCTA 3C
COJEPIKUTCS HOBas N5l Bac HHMOpMAaIHs.

YnpaxHenue 6. 3aN0NHATEe NPONYCKH B CJAEAYIOHIHX IPEHJIO-
XKeHHSAX MOAXOASIIUMH 1O CMBICJAY TEpMHHAMH.

1. A thin zone of great temperature and density change, about
1000—200 m -below the ocean surface is called . . . ..

2... .. is a hypothetical line connecting points of equal tem-
perature within the Earth.
3., .. is the zone where water density changes with depth.

- 4. Radiation from the sun received by the Earth’s surface is’
called™. . . .. - <

Ynpaxuenune 7. Huxe TNDPHBOAUTCS HECKONBKO IOJOXKEHHUH,
He COOTBETCTBYIOIIHX AeHCTBHTEJbHOCTH. BHHMaTeNbHO NpouuTafiTe
treker 3C, moagmHHOEe HasBaHHe KoTroporo «Temperature — Heating
and Cooling» u cpaBHHTe ero ¢ AaHHBIMU IOJOMKEHHSIMHU; chpaBbTe
HX H OGBSACHATE, NOUEMY OHH HEBEpHBL

1. The Earth is cooled primarily in the tropics.

2. Changes in density cause changes in temperature.

3. Separating the sunwarmed surface zone and the cold, deep
zone is the pycnocline, where temperature changes rather abruptly
with depth.

4. The Gulf Stream transports cold water toward the poles.

5. The amount of energy absorbed by the ocean does not depend
on latitude and time of year.

YnpaxHeHue 8 B caeAyoOIHX HNPeNIOKEHUAX 3allOJHETE
LPONYCKY NOAXOASIIAMH TIO CMBICHAY CJOBaMH.
1. Rapid vertical transfer of heat in the surface zone creates

a ... . isothermal mixed surface zone.
a. such as, b. nearly, ¢. which :
2..... belts of equal surface-water temperature trend east-
west. '
a. in general, b. rather, ¢. nearly
3. Some boundary currents . ... the Guif Stream, transport

warm water toward the poles.
a. consequently, b. nearly, c. such as : ’ ‘
4. The Sun’s altitude depends . . .. on latitude and time of
year.
a. in tfurn, b. nearly, ¢. such as
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5. Surface isofherms deviate from their east-west trends near.
the continents . . . . in the western North Atlantic.

a. nearly, b. especially, c. rather

Ynpaxuenue 9. CocraBbTe KpaTKuii nJaH mepeckaza Tek-
cra 3C.

Yunpaxuenue 10. Ilepesenure cilelyOmui# TeKCT NHCBMEHHO.
KontponbHoe Bpema Ajs fiepeBofa— 15 MHHYT.

Thermocline

Thermocline is a thin zone of great temperature and density .
change about 100—200 m below the ocean surface. Because salinity
in the open ocean is nearly constant and pressure has only a slight
effect on density, temperature is by far the most important factor
in seawater density. Surface water is warm and therefore has
a low density in comparison to the cold water at lower depths.
The rapid temperature and density change in the thermocline

makes it a significant boundary for organisms and also for circu-
lation.

LESSON 12

Yopaxuenue l. Hafiure B Tekcre 3D 0TBeTH Ha CJleAyOLIHE
BONpOCH. KOHTPOJbHOE BpeMd— 5 MHHYT. _

1. B xaxux palioHax OKeaHa IIHKHOKJHH 4acTO COBiiajfaer ¢ ra-
JAOKJIHHOM?

2. B kakux mpenesax KoJieGJeTcsi CONEHOCTh BOABI B OKeaHe?

3. Kague dakTtopsl BAHSIOT HA HcMApeHHe ¢ NOBEPXHOCTH OKeaHa?

Text 3D. Salinity — Evaporétion and Precipitation

Salinity in the open ocean varies much less than temperature.
Changes in salinity are caused primarily. by evaporation (removal
of fresh water as water  vapor), by precipitation - (adding fresh
water as rain or snow), and by river discharge.

Near the poles, sea ice formation plays an important role
because nearly fresh water is incorporated in the ice, leaving
behing the salts. These processes act on the ocean surface just
as the heating and cooling processes do. Large changes of salinity
with depth form the halocline (halo —salt; cline—slope).

Salinity changes have a pronounced effect on seawater density.
A change in salinity of 1%, causes a greater density change than
does a temperature change of 1°C. Hence in those parts of the
ocean where surface waters are greatly diluted by excess precipi-
tation, the main pycnocline frequently coincides with the halocline.
However, despite important local effects of reduced surface salinity,
over most of the ocean the pycnocline is controlled by the deve-
lopment of the thermocline. This is primarily a result of the re-
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latively - large temperature range (—1.7 to 30°C) of seawater.
In contrast, the salinity range for most of the ocean is relatively
small (33%0 to 37 %o)

Water evaporated from the ocean surface each year is equiva-
lent to a layer about 1m thick. Approximately 90 % of this water
returns to the ocean surface as rain. The remainder falls as rain
{or snow) on the continents. Eventually, this water also returns
to the coastal ocean, carried by rivers. where it causes lower sa-
linities.

Evaporation from the ocean surface is controlled by (1y local
insolation, (2) wind speed, and (3) relative humidity of the
overlying air. Because of abundant insolation, the tropics and
subtropics experience large amounts of evaporation. Conversely,
there is less evaporation in polar regions.

Yupaxuenue 2. BemoMuuTe 3HAUEHHA C/AGIYOIHX — CJIOB,
BCTPETHBIMHXCS BaM B TEKCTe NMPEBIAYIIEr0 ypoka:
A amount; altitude; latitude; receive; surface; coincide; unequal;
heating; dev1ate consequerice; boundary ‘ .

Yunpaxuenue 3. [Ipoynurafite cienyonive ciosa #3 Tekera 3D
H OIpeJesHuTe, KaKHe CJOBa B PYCCKOM $3blKe NMOMOTAOT IIOHATH HX
3HAUEHHE! ‘

primarily; role; formation; halocline; efifect; local;’ control;
range; equivalent; approximately; continent; insolation; tropics;
region.

YunpaxuHenune 4. Hafinure 3HaueHHs HpI/IBO,lIHMbIX CJIOB ‘B CJIO-
Bape.

to cause; evaporation; precipitation; to add; removal; to dilute;
despite of; remamder, range.

YnpaxuaeHue 5. B npaBo#l KoJOHKe HalJuTe PYCCKHE SKBH-
BAJEHTH CJAEAYIOLHX CJIOBOCOUETAHHH:

1. ice formation 1. peunoll cTOK
2. to play a role 2. npecHas BOJa
3. ocean surface 3. dbopmupoBaHHe Jbla
4. salinity changes 4. urpath poJb
5. river discharge 5. BOgAHOH unap
6. excess precipitation 6. MOBepXHOCTh OKeaHa
7. cooling process 7. H3MeHeHHe COJIEHOCTH
8. fresh water 8. ApKO BHIpaKeHHOe BO3JeH-
9. water vapour CTBHE
10. pronounced effect 9. H30RTOYHBIE OCAJKH
10. mponecc BBIXOJa}KUBaAHHS

Yunpamuenue 6. Bunumure u3 Texcra 3D BCE CJIOBA, KOTOpre
HCIIOJIB3YIOTCS mm ONHCAHHS TOHATHS <«COJEHOCTBS.
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¥npaxHnenune 7. PasMecTHTe NIPHBOAMMBE HHXe CJI0Ba H CJO-
BOCOYETaHHS IO CJEAYIOIHMM TeMaTHUECKHM TpyIHam:

TepMunn Obmenaydnas JeKCHKa CasayiollHe  3JEMEHTH

salinity; changes; to cause; evaporation; precipitation; river
discharge; pole; salts; process; halocline; efiect; than; hence;
to dilute; pycnocline; however; despite of; to reduce; to control.

Yupaxuenune 8. (Ilapuass paGora mo rekcty 3D). 3ananue 1.
[Tpunyma#iTe noa3arosoBKU AJs BTOPOTO W TpeTbero ab3aleB TEKCTa.

3ananne 2. Broibepure us Tekcra 10—15 KJIIOYEBBHIX CJOB.

3apanuwe 3. Hafigure kio4eBble NpensoXeHHs B KaxjioMm abszaie
TEKCTA. ‘

3anande 4. Ecau 6Bl mepen BaMu cTosila 3ajaua BHOpaTh OJiHO
NPEeAJNOXKECHIE B KaueCTBe KJIOUEBOTO K TEKCTY, Kakoe NpeAJOKeHHe
BBl OBl BEIOpaNu?

Yonpaxuenue 9. CocraBbTe npefsioKeHHsH, B KOTOPHIX TFOBO-
pHJ0oCch ObBL:

— 0 (akTopax, BJAHAIOIIMX HA COJEHOCTh BOABI B OKeaHe;

— O BJIHSIHHH COJIEHOCTH Ha IJIOTHOCTH MOPCKOH BOJHL;

— O BJHSIHHH OCaiXOB Ha COJEHOCTb BOJH B OKeaHe;

— 0 AMaNa3OHe H3MeHEHHH COJIEHOCTH B OKeaHe;

— 00 HCHapeHHH C TIOBEPXHOCTH MOPCKOH BOJHL.

Ynpaxuenue 10. IluceMeHHO IepeBefHTe CJIEAYIOIHHA TEKCT.

KonTposbsHoe BpeMs — 20 MHHYT.

Density and Salinity

Another variable that affects the density of surface water is
salinity. It appears that salinity has a very minimal effect on the
movement of water masses in the lower latitudes, and density
changes resulting from salinity changes are only of importance
in the very high latitudes where water temperature remains rela-
tively constant. For example, the highest salinity of water in the
open ocean is found in the subtropical regions, but there is no
sinking of water in these areas due to the fact that water tempe-
ratures are high enough to maintain a low density for the surface
water mass and prevent it from sinking. In such areas, a strong
halocline may develop with a relatively thin surface layer of water
having salinities in excess of 37 %o.

VYunpaxuenune 11. (Ilapras paGoTa). ¥CTHO mepeBefHTe Cle-
LYIOmHUH TeKCT Ha pPYCCKHH f3bIK. KOHTpOJbHOE BpemMs— 7 MHUHYT.
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... Evaporation and Precipitation

Maximum amounts of evaporation occur in subtropical regions
where the persistent trade winds blow throughout the year. Also,
the subtropics are areas of clear skies and relatively dry air.
Relatively high surface salinities near 30°N and 30°S demonstrate
that these are areas of excess evaporation. Diminished evaporation
in equatorial regions is due in part to the light and variable
winds, regional cloudiness also contributes -by diminishing inso-
lation. \ :

- Ynpaxuenue 12. Bolfepure mpaBUAbHBI BapHAHT HepeBoia
BHIJENEHHBIX (POPM H CJOBOCOUETAHHI: ‘

1. This Antarctic water does not appear to pasé through the
Pacific Equatorial Water Mass into the North Pacific.
a. OKaselBaeTCf, YTO... D. MOSIBJISETCS

2. The Equatorial Water Mass has relatively high salinity
ranging from 35 %o at a depth of 100 m to down to 34.6 %, at 800 m.

'a. H3MEHSIOIIYIOCH b, H3MEHEeHUs

3. No deep water is known to form in the Pacific Ocean.

a. W3BECTHO, YTO... b. OBIJIO U3BECTHO

4. It was not until the 19th century that a more or less
complete understanding of what caused waves developed.

a. 3TO..., KOTOpHIE b, Jumsb

5. The Circumpolar Current meets its greatest restriction as it
passes through the 1000 km Drake Passage. :

a. 310 b. oHO

6. The main circulation to be observed in Antarctic waters is
the Circumpolar Current.
a, JloJKHO Ha6nojaThesi b, kKoropoe Habusiozaercs

7. It is the absorbed radiation that increases temperature.
. a. 9T0..., KOTOpoe  b. uMeHHO

Tectnt K 670Ky 3
Ta :
“ 1. Yxaxuare GYKBOH aHIIHHCKHE IKBUBAJEHTH CAELVIOIUUX CJIOBO-
COUeTaHUH:

1. rnybvHa nepeMewInBaHus
. H3MeHeHUs NJIOTHOCTH
BBICOKHE IIHPOTHI . iresh water
mepeHoC Temja . density changes

a. high latitudes
b
c
d
pedHoll CTOK e. bottom water
f.
g
h
i

. river discharge

H30BITOUHBIE OCAIKHU water content
npecHas BO#A . dissolved salts
JOHHaA Bona . transfer of heat
PacTBOPEHHBIE COJIH depth of mixing
COJEePXKAaHHEe BOMBI excess precipitation

LLOND T WD

—
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II. B npaBoii xoJ0HKe Ha#fiauTe W 0603HaUbTe GYKBOH cJjoBa, 00-
paTHBle 0 3HAYEHHIO CJAOBaM, pACIOJOXKEHHBIM B JIeBOH KOJIOHKE!

1. vertical a. shallow

2. deep b. (v.) cool

3. suriace c. low

4. scattering d. horizontal

5. v. heat e. concenrtation
6. salty f. bottom

7. high g. fresh

8. increase h. above

9. below i. warm

10. cold j. decrease

IIl. 3anoJsHuTe TNPONYCKH B NPEAJOXKEHHAX MNOAXOAALIUMH II0
CMBICTY TepMHHaMH.

1. Below the surface zone is the .. ... where water density
changes with depth.
2. Absorption of . ... at _the ocean surface causes a three-

layered structure of the open ocean.

3. The blue of the tropical waters is due to the molecular . . . .
of solar radiation.

4. Separating the sun- -warmed surface zone and the cold, deep

zone is the . ..., where temperature changes rather abruptly
with depth.
5. Surface . . . .—lines connecting points of equal ocean tem-

perature — deviate from their east-west trends near the continents.
a. scattering; b. pycnocline; c. thernocline; d. insolation; e. iso-
therms.

"

[. O6o3HaubTe COOTBETCTBYIOIMMH OyKBaMH NOpe;JoxKeHHs, CO-
Iepxaiiue HHOHHUTUBHBIE KOHCTPYKIHH.

a. Higher rates of convergence cause one plate to break free
and move past the other.

b. This anomalous behavior is thought to be a consequence
of the structure of liquid water.

c. As the oxygen disappears, hydrogen sulfide concentrations
appear and increase with depth.

d. If you put a drop of colored salty water into a beaker of
fresh water at the same temperature, the salty water sinks to
the bottom.

e. Using changes in dissolved-oxygen concentrations, oceano-
graphers trace deep ocean water masses from their point of origin
until they reappear at the surface.

I1. ¥xaxure GyKBOH NpefsOXEHHS, HepPeBOl KOTOprX clenyer
Hay#HATh CO CJIOBA «YTOOBI».
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1. To understand the significance of water density we can con-
duct the following experiment.

2. Fog is said to form mainly with western winds.

3. To a very large. extent the flow of water within the main
- part of this area is very variable.

4. In order to understand the movement of the wave form within
the basin we need to return our consideration to tidal forces.

5. To test the above statement is not difficult.

I1I. Boifepute npaBHABHBIY BAPHAHT 1EPEBOAA  BhLIEJCHHEIX
dbopm.

1. Salinities are known to range from 2% to over 100% due
to high rates ot runofi.

a. 3HamlH, 4TO, b. M3BECTHO, YTO..., C. CTA4JO H3BECTHO, HUTO...

2. On the front end of a group the waves seem constantly
disappearing, whereas new waves appear at the rear. .
a. KaXercs, uTo..., b. NOABASIOTCS, C. OKasbIBAeTCs, 4TO...

3. Attempts to determine the causes of the change in relative
level of the ocean and the continent have not met with great
success. ,

a. onpenenuTb, b. XOTOpHE OUPEAENAIOT, C. OKA3LIBACTCS, UTO...

4. No significant density discontinuity layer is present to act
as a boundary layer that keeps surface variations restricted. to the
top layer.

a. neficTBOBATH, b. KOTOpHH HeficTByeT, C, JoJiKeH JeHCTBOBATH

5, It was the wave produced by this disturbance in the Aleutian
Trench that was recorded throughout the coastal regions of the
Pacific Ocean on seismograph. ~

a. 3T0..., KOTOpas, b. HMEHHO, C. HE NEPeROJHTCH

6. It may be that the bootom water masses throughout the
world ocean originate in the Atlantic Ocean.
4. UMEHHO, b. 3T0, ¢, He HmepeBONHTCS

7. As the Antarctic Bottom Water moves northward along
the bottom it is carried to the east by the Circumpolar Current.

a. 370, b. OHa, C. He NepeBOAHTCA

8. The water at the surface develops a density great enough
to allow it to sink and move off to the south as North Atlantic
Deep Water during winter. : :

a. yro0Obl [aTh BO3MOXKHOCTb, b. KOTOpas NO3BOJAAET, C. AOJXK-
Ha TO3BOJIHTD

TT

I. PaccraBbre mpensoXkeHHS B MX JOrMUYECKOH IIOCJIEN0BATENbHO-
ctd. (B cBoedl pafoTe YKaXHTE TOJNLKO IOCAEAOBATENBHOCTH HOME-
POB TIpefsIoNKeHH . )
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1. In-the Northern Hemisphere, however, the ocean surface is
slightly warmer than in the Southern. 2. This has been explained
as a consequence of greater abundance of land in the Northern
Hemisphere.” 3. Comparison of ocean surface temperatures in the
Northern and Southern hemispheres shows that temperature
changes with latitude are generally similar.

II. B naHHOM TekCTe OIpPELENHTe, Tleé KOHYAeTCs OLHO Npeaao-
JKeHHe U HauyHHaeTca japyroe. B cBoux paborax yKaxKHTe JHIND CJIO-
Ba, MOcCJde KOTOPHIX HAYWHAeTCHd HOBOE IpeJIoOKEHHE.

Density Current

Density current is a circulation which ‘is caused by a density
gradient or difference from one location to another water masses
are typically characterized by a particular density which is suscep-
tible to significant changes as a result of variations in tempera-
ture, salinity, or suspended sediment when two water masses
converge, gravity induces currents. because it causes the denser
water to sink under the less dense mass an excellent example
of ‘a density current is the tongue of salty, heavy Mediterranean
Sea water that flows through the Siraits of Gibraltar, sinks, and
spreads several hundred kilometers into the less salty, llghter
water of the Atlantic Ocean.

III. TlepeBenute caenywoomuii Teker mnHcbMeHHO. KoHTpoJibHOE
speMst — 20 MUHYT.

Stratification of Ocean Waters

As early as 1814, Alexander von Humboldt’'s observations
indicated that cold water lay deep under the warm surface waters
of the tropics. Further series of measurements of the properties
of sea water over the years at various locations has allowed
classification of large bodies of water in the oceans. Humboldt
explained the cold deep water in the tropics as a consequence
of the inflow of cold waters that have sunk from the surface in
polar regions. The later measurements have also been interpreted
largely in relation to the climatological influence on the sea
surface at all latitudes.

Baok 4. OCEAN CIRCULATION

Ynpaxsaenue 1. (I[Tapuas pa6ora). [IpouurafiTe mpUBOAHMOE
HH)KEe TpelHCcJOBHe K OJOKY TeKCcTOB, OObeIHHEHHBIX Ha3BaHHEM
«Ocean Circulation». [locrapafiTech onpeaesHTb TeMaTHYECKYIO
CTPYKTYPY aToro OJoka. [Ipusenute 10—15 cnoB, KOTOphie, ¢ BaueH
TOUKH 3DEHHsI, HOJKHBI BCTPETHThbCS B TeKcTax 6JoKa.
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Currents, or water masses in motion, are driven ultimately
by energy derived from the sun. These masses can be categorized
as either being wind driven or thermohaline. The wind-driven currents
are set in motion.by the moving air masses, and this motion is
confined primarily to horizontal movement in the upper waters
of the World Ocean. The thermohaline circulation has a significant
vertical component and accounts for the thorough mixing of the
deep masses of ocean water. Thermohaline circulation is initiated
at the ocean surface by temperature and salinity conditions which
produce a h1gh density mass Whlch sinks slowly beneath the surface
waters.

The upper. water mass of the World Ocean includes the well-
mixed -surface layers of the ocean and the thermocline. The base
of the thermocline will usually be encountered above a depth
of 1000 m. The deep water includes the rest of the water column
below the thermocline to the bottom of the ocean where the tempe-
‘ratures are relatively low throughout.

BricTpo mpocMoTpuTe TeKCTH 6J0Ka 4 W NPOBEPbTE NPABHJIBHOCTD
CBOMX IPENTIONOKEHHH.

LESSON 13

Unit 4.1. Horizontal Circulation

| Ynpaxuenune 1. ([Tapmas pabora). 3apanue 1. Mcxoms wus

HasBaHUsn pasgena 4.1 («Horizontal Circulations) mocrapaiitecs
ONIpefeuTh, O 4YeM IHOHAeT peuyb B 9TOM pasjese; UTO BH. 3HAeTe
IO CYIIECTBY [AaHHOI'O BOIpOCA.

3ananue 2. Bmmumure 10—15 cjoB, Koropole, ¢ BalieH TOYKH
3pEHHs, JOJKHBI BCTPETHThCS-B pasiene 4.1.

Text 4.1.A. Wind-Driven Circulation

Vopaxuenue 1. ITpountafite NPUBOAUMBIH HHXKE TEKCT, a 3a-
TeM mnoctapafiteck Hambosee IOJHO BOCIIPOHU3BECTH €r0 COLepKaHHe
no-pyccku. Koutpossroe BpemMs — 5 wmuuyT. Crexnyoomye cjaoBa Io-
MOTYT BaM IIOHITHh COZEpPIKaHHe TEKCTa: ’

wind-driven circulation — BeTpomast uupxy Jmmm
stress — HallpsIKeHHe

interface — nosepxHoCTh pasjena

trade-winds — maccars

backbone — ocuHosa

to set in motion — npHBOAKHTL B ABHKeHHE

to deflect — oTkJI0HATB

clockwise — o yacoBolt cTpedike
counterclockwise — IpOTHB 4acCOBOH CTPeJIKH
gyre — BpallieHle IO KPYTY, CHHpaJ/b
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margin — rpasumna R I
respective — cooTBeTCTBYIOILHH wnT
to push on — TosKaTh, YCKOPSATH

to complete — 3aBepmiaTts

Wind-driven horizontal circulation in the surface waters de-
velops as a result of stress at the interface between the ocean and
the moving air. masses of the atmosphere. The trade winds blowing
out of the southeast in the Southern Hemisphere and northeast
in the Northern Hemisphere may be thought of as providing
the backbone of the system of ocean surface currents. Setting
the water masses between the tropics into motion the trade winds
develop the equatorial currents that can be found in all of the
world’s oceans. Due to the Coriolis effect, these currents move
in a direction parallel to the equator, and they are deflected into
clockwise gyres in the Northern Hemisphere and counterclockwise
gyres in the Southern Hemisphere. As these deflected masses move
along the western margin of their respective ocean basins,
the westerly wind systems blowing out of the northwest in the
Southern Hemisphere and the southwest in the Northern He-
misphere add more energy and push the circulating masses in an
easterly direction. Deflection toward the equator along the eastern
margin of their respective basins complete the path of circulation.

Yunpaxuenue 2. [TepeBesure NpOUYHTAHHBIN TeKCT ycTHO. KoHT-
posbHOe BpeMs — 10 MHHYT.

Text 4.1.B. Ekman Spiral

YunpaxueHue 1. B OpDUBOIMMOM HHXKe TeKCTe YHOMUHAIOTCH
HMeHa H3BecTHHIX yuenuix ®. Hamcema m B. 2xmana. ITpouwmraiite
TeKCT M Hallaure B HeM OOBSACHEHHe TOH DPOJIH, KOTOPYIO CHIFPaJiH
9TH y4YeHHle B CO3JaHHH TEODHH BeTPOBOH LHPKYIALHH. KorTposas-
HOe BpeM$f-— 3 MHHYTH.

To explain the reasons for the water masses moving as they
do relative to the wind direction, we will recall the observation
made by Fridtjof Nansen during the voyage of the Fram. Nansen
described his observations to V. Walifrid Ekman, a physicist who
developed the mathematical relationships associated with the obser-
vation.

Ekman developed what has been called the Ekman spiral which
assumes a homogeneous water column that is being set in motion
by wind blowing across its surface. The surface current moves in
direction 45° to the right of the wind in the Northern Hemisphere,
and this surface mass of water moving as a thin lamina sets
a thin layer beneath it in motion. The energy of the wind is passed
through the water column from the surface down with each
successive layer of water being set in motion with a lower velocity
than and in a direction to the right of the one that set it in mo-
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tion. At some depth ‘the momentum imparted by the wind to the
moving water laminae will be lost and there will be no motion as
a result of wind stress at ‘the surface. This is thought to occur
at a depth of possibly 100 m, where the water at that depth is
actually moving in a directipn opposite to the direction of the wind
that set the water in motion.

Yupaxuenue 2. B mnpaBoéi KoJOHKe HafjfuTe PYCCKHE 3KBH-
BaJEHTH CJELYIOUIHX AHIVIHACKHUX CJIOBOCOYETAHHH:

to develop a theory
to set in motion
water lamina

wind stress

wind direction

00BACHATh NMPHYHHBL ¢
HallpaBJieHHE BeTpa
CO3HAaTh TEOPHIO
TIPUBOLUTH B JBUKEHNE
NIOBEpXHOCTHOE TeUEHHe
mathematical relationship HeGONbIIOH 06BbeM BOJMIBI
to explain reasons . MaTeMaTHUecKass 3aBHCH-
surface current MOCTh

8. HampsixeHHe BeTpa

OND O LN
N OUE 00N

YupaxHenue 3. [IposeprTe, NOMHHUTE JH BE TPH OCHOBHEIE
dbopMb TPUBOAMMBEIX HHXKE raarojioB. B ciydae Heo6XoguMOCTH IO-
CMOTpHTEe 3HAUEHHS CJOB B CJOBape.

Move; recall; explain; describe; assume; blow; pass; impart;
lose; occur; set.

YupaxueHnue 4. lIpounraiite tekcr «Ekman Spiral» eme pas
¥ YCTHO IIepeBefHUTe ero BTOpOH ab3al Ha PYCCKHE $3BIK.

—

YnpaxHenue 5 Huxe npusopstTcs emie ABa TeKcTa, GJH3KHeE
no cpoefi tematuke Tekcty «Ekman Spirals. IlpounTaiiTe ux u no-
cTapaiiTech OTBETHTb. Ha CJIEAYIOIIHE BOIPOCH:

— Kaxkas npudopmanus ornuyaer TPH TEKCTa APYT OT Apyra?

— B- ueM COCTOMT CXOACTBO 3THX TEKCTOB?

Kontposnbroe BpeMsi — 10 MHHYT.

Text 4.1.C. Laminar Flow in fhe Ocean

- Wind blowing steadily across the ocean sets the water in motion
by dragging on the water surface. Wind ripples or waves seem
to cause the surface roughness necessary for the wind to «grabs
surface waters and set them in motion. A steady wind blowing
for 12 hours with an average speed of 100 cm/sec (about 2.2 mi/hr)
over deep water causes ocean surface currents of approximately
2 cm/sec. In other words, the resulting ocean current has a speed
which is about 29 of the speed of the wind that set the water
in motion. Winds cause the surface water to move, but the resulting
currents commonly - involve water movements extending at least
100 m below the surface. This is because slowly moving fluids may
flow as thin sheets sliding over each other, the so-called laminar
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flow, Because of viscosity (internal {friction), each moving fluid
layer drags on adjacent layers. At these slow speeds, momentum
is transmitted from one layer to another by collisions of individual
particles. Momentum is transferred from rapidly moving layers
to more slowly moving layers and is steadily lost in overcoming
the molecular viscosity within each layer -(lamina). Hence mo-
mentum imparted to the surface layer by wind cannot be trans-
mited to infinite depths in the ocean.

The effect of a steady wind blowing across an infinite, homo-
genous ocean with uniform eddy viscosity can be treated theore-
tically. In the Northern Hemisphere of an idealized ocean, surface
water layers move at an angle of 45° to the right of the wind (45°
to the left in the Southern Hemisphere). Each moving layer of
water sets the layer below in motion. As each deeper layer is set
in motion, it is also deflected by the Coriolis effect, causing it
to move to the right of the overlying layer. Deeper layers move
slowly because momentum is lost in each transfer between layers.
This idealized water movement is called the Ekman spiral, after
the physicist V. W. Ekman who first explained the phenomenon
in 1905.

Te'xt 4.1.D. Ekman Layer

Ekman layer is the topmost.layer of the ocean (also the layer
above the earth’s surface in the atmosphere) in which the large-
scale motion of the sea is theoretically represented by a balance
between frictional forces and the Coriolis eifect.

As iriction between the wind and the atmosphere sets the sea
surface in motion, the Coriolis effect causes the water to drift
to the right of the wind direction (in the Northern Hemisphere).
The effect of friction, which extends downward to a depth of
roughly 100 m, was first computed by the Swedish oceanographer
Vagn Walirid Ekman. According to Ekman’s theory, the sea suriace
water flows at an angle of 45° to the wind direction (45° to its
right in the Northern Hemisphere; 45° to its left in the Sourthern
Hemisphere). The 45° angle is theoretical; observations indicate
that the angle is probably considerably smaller. With increasing
depth and decreasing speed the water drifts farther and farther
to the right (or left) of the wind direction, its movement describing
a spiral known as the Ekman spiral. Finally, at the bottom of the
layer, the flow is opposite to the wind direction but quite small.
. The average flow of water is to the right of wind direction in the
Northern Hemisphere, to the left in the Southern Hemisphere.

The theory was first applied to atmospheric motion by
F. A. Akerblom in 1908. In the atmosphere the Ekman layer extends
from about 10m above the surface to the base of the iree at-
mosphere. The wind speed in the Ekman layer is most retarted
at the bottom of the layer because the wind there blows at an angle
across the isobars and causes surface friction. At the top of the
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layer there is minimum friction because the isobars are parallel
to the geostrophic wind.

YnpaxHenne 6. Ilepereaure cienywuine npenjoxkeHnus, o06-
pauiass BHHMAaHHe Ha BHJEJEeHHble (OPMH H CJIOBOCOUYETAHHH.

1. To explain the reasons for the water masses moving as they
do relative to the wind direction, we will recall the observation
made by Fridtjof Nansen. ‘

2. The energy of the wind is passed through the water column
from the surface down with each successive layer of water being
set in motion with a lower velocity than and in a direction to the
right of the one that set it in motion.

. Wind ripples or waves seem to cause the surface roughmness
necessary for the wind to «grab» surface waters and set them in
motion.

4. Wind cause the surface water fo move.

5. At these slow speeds, momentum is transmitted from one
layer to another by collisions of individual particles.

6. With increasing depth and decreasing speed the water drifts
farther and farther to the right (or left) of the wind direction,
its movement describing a spiral known as the Ekman spiral.

- YnpaxHeHHe 7. Bufepute NpaBHAbHBIH TI€PeBOL BBHIAEJIEHHEIX
CJI0B.

I. Normally, the lithosphere, the hydrosphere and the atmosphe-
re are arranged one above the other.

a. onHa, b. atmocdepa, c. He MepeBOAUTCA

2. In the Baltic, as in- the Black Sea, precipitation and runoff
greatly exceed evaporatlon

a. o Mepe TOro, Kak, b. Tak e Kak M, C. B KayuecTse

3. On this basis one finds a total excess of precipitation of
about’ 0.09 million m3/sec.

a. 0G¥H, b. H3OHITOK, C. He NMEPEeBOAUTCSH

4. The distribution of land and water is asymmetrlcal since
land areas are concentrated mainly in the Northern Hemisphere.

‘a. ¢ Tex mop, b. taxk Kax

5. In this area a general increase of surface sahmty since 1900
seems to be established. ‘

a. ¢, b. raKk Kak

6. The most common method is an indirect one which calculates
the density of a sea water sample from the known salinity, tem-
perature, and pressure.

a. oxuy, b. mMeron

7. Mean sea level may be defined as the surface the sea would
assume if undisturbed by the rise and fall of the tide.

a. Korga, b. Kak, c¢. TaKk Kak
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YupaxHeHnue 1. Ilepesemure Tekcr muceMenuo. KoHTposbHoe
BpeMs AJs NepeBona— 25 MHHYT.

If we consider a closed gyre in the Northern Hemisphere, for
example, in the North Atlantic Ocean, and remember the effect
of the Ekman spiral, it can be seen that a clockwise rotation in
the Northern Hemisphere tends to produce a piling up of water
in the center of that gyre. We find within all such ocean gyres
hills of water that rise as much as 2m above the water level
at the margins of the gyres. The water piles up on these hills
until the gravitational force acting on individual particles of water
balances the Coriolis force, and the particles begin to slide down
the slopes of the hill. As the Coriolis effect acts on the particles
moving down the hill they are deflected to the right and make very
slow progress down the slope, with most of the motion in a di-
rection parallel to the side of the hill. The gravitational force
pulling the water off the hill and the Coriolis effect deflecting it
around the hill produce geostrophic currents.

LESSON 14
Unit 4.2. Vertica] Circulation

Ynpaxuaenune l. (Ilapuas paGota). 3amanme 1. Hcxomsa us
HasBaHua pasfena 4.2 («Vertical Circulation») mnocrapafiTecs omnpe-
JeJHTh, O 4eM NOHJeT B HeM peub, YTO BH 3HaeTe N0 CYIIECTBY
JTaHHOTO BOIIpOCA.

3apanne 2. Bomumute 10—15 cJjoB, KOTOpHe, ¢ Bailiell TOYKH
3peHHs, NOJIKHH BCTPETHTRCA B TekcTax pasiena 4.2.

Ynpaxuedue 2. (Ilapnas paGora). Ilpounraiite npHBOIUMBIN
'HHXe TeKCT, KOTOpH HOJKeH [IOMOUb BaM IPOBEPHTH NPaBHUIBHOCTh
CBOMX IIPeAIOJOKEeHHH.

Lateral movement of water masses may bring about vertical
circulation within the upper water mass. We will refer to this
shallow vertical circulation system as wind-induced. Of greater
oceanwide importance in producing the thorough mixing that exists
within the ocean is the vertical circulation that is the result
of density changes at the ocean surface which cause the sinking
of water masses. Since the changes that increase the density are
normally changes in temperature and salinity, thls circulation is
referred to as thermohaline.

Ynpaxuenue 3. [lepepenure sarsaBue rekcra 4.2.A'u nocrapaii-
TeCb OIpene/HTb, KakKHe H3 HpHUBEACHHBIX HHXKe CJ0B U CJAOBOCOUE-
TaHUI BB BCTpeTHTe B HeM. llpoBepbTe NPaBHJIBHOCTH CBOHX TPE-
MOJIOKeHHH 1o TekcTy. KOHTpOosbHOe BpeMsi— 7 MHHYT.
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Upwelling; surface currents; zenith; surfacing of water; diver-
gence; lunar day; estuary; to veer; equator; diflection; ocean
current system; rotational movement; solar radiation; convection
- cell; lagoon. \

Text 4.2.A. Wind-Induced Circulation

There are regions throughout the world ocean where water
moves vertically to the surface and away from the surface as
a result of wind-driven surface currents carrying water away from
or toward these regions. Upwelling occurs in areas where the
surface flow of water is away from the area. If volume is to be
conserved and no surface flows bring water into the area, water
must come from beneath the surface to replace that which has been
displaced. This condition may occur in the open ocean or along
the margins of continents.

The surfacing of water in the equatorial region as a result
of the divergence of the north equatorial and south equatorial
water masses is common. As the North Equatorial and the South
Equatorial currents flow in a westerly direction on either side
of the equator, the water on the north side of the equator will tend
to veer to the right, moving to a higher latitude, while that in
the Southern Hemisphere will veer to the left to a higher latitude.
The net effect is a water deficiency at the suriace between the two
currents. Water from deeper layers within the upper water mass
comes to the surface to fill the void that results from the deflection
of equatorial water to the north and south.

Near the center of the rotating gyres of the major ‘ocean
current systems the winds are relatively weak, and the rotational
movement of the water occurs at a very low rate. The winds that
do.blow in these regions may be steady in direction and are known
to set up convection cells in the upper water mass. This pheno-
menon was first observed by Irving Langmuir while crossing
the Sargasso Sea in 1938. He observed straight rows. of seaweed
parallel to the direction of the wind and concluded that the plants
were being trapped in zones of convergence between cells. Not only
nlacroscopic plant material is concentrated in these regions.
Microscopic plants and dissolved organic material are also con-
centrated here. In the regions of divergence where water is sur-
~facing as a result of convection, the concentrations of organic
material are relatively low.

YnpaxHeHne 4. YRaXuTe aHrJHHCKHe CHHOHHMBI INpUBeHeH-
HEIX PYCCKHX CJIOB:

panoH region
volume
zone -

margin

# O D0~
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TeYeHHe

UMEeTb MECTO

HeAOoCTaToK

OTKJIOHATBHCH

OCHOBHOM

HabJaonaTh

KOHIIEHTPUPOBATH

Ynpaxuenune b PasmecTure NpHBEJEHHBE HHXKE CJIOBa H CJIO-

current
flow
movement’
locality
take place
develop
oceur

cause .
insufficiency
deflection
deficiency
convergernce
veer

carry

bring
-deflect
main

weak

major

low
observe

. drive

“fill

see
combine
concentrate
set up
surface

B GO DD P 00 DO M i LD RO e B 00 1D 1= o GO RO 1 1 00 N0 1 o W N0

BoCOueTaHHUA MO CJACAYIUUM TeMATHUSCKHM rpyniiam:

TepMHuHBL ‘ OObienayunas JjekcHKa | CBA3YIOUHE 3JeMEHTH

upwelling; movement; toward; masses; surface current; def-
lection; direction; beneath; surface; convective cell; concentration;
dissolve; within; devergence; along. o

Yupaxuenue 6. Onpemenure pPycCKue 3KBHBAJEHTH COOTBET-

CTBYIOIHX AHTJHACKHX IJarojoB. B mpaBuiabHOCTH Bui6opa Bam MoO-

KeT MoMOYbL TeKCT 4.2. A B KOTOpOM IIpPHBOJHMMEIE HHMIKe maro.nm BbI-

JeJIeHbl.
occur —

16 3ak, 738

UMETh MECTO
nepeMemlaThCs
NOAHUMaThCA
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bring — © . TiepelaBaTh

YAEPXKUBATD
IPHHOCHTD

replace — U3BJEKATh

flow —

veer —

fill —

nepeMeniaThb
3aMelaTth

IpOHHKATh

TeYb

ONnyCKaThCA
OKa3hIBATh BJAHAHHE
MEeHATb HallpaBJjeHue
IPUXOAHUTE B paBHOBeECHE
3all0JIHATE
IpocayuBaThCA
nmaxarth

result from-— G6nITh mpHUHHOH

blow —

BJUATH
NMPHBOAUTL K
Tedb

LyThb
HATOJHATh

conclude — - 3aKJAI0YaTh

trap —

YnpaxHenue 7.

npeanogarath
HabJaI0faTh

' IpONyCKaTh
H3BJIEKATH
3aJIepXKUBATh

CMBICJAY CJOBaMH H3 npaBoﬁ KOJIOHKH.

1.

2.
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3anoJHATE MPONYCKH NOAXOASIIMMH

1o

Horizontal water movements in the
ocean are called . .

Upward or downward water ‘move-
ments can be caused by . .. ..

. In an idealized irictionless ocean

gravity would be balanced by the Co-
riolis effect, resulting in a

. ... is nearly vertical movement

that carries cold water to the surface”

of the oceans.

.. . .1is the topmost layer of the ocean

in which the largescale motion of the
sea is theoretically represented by
a balance between frictional forces
and the Coriolis eifect.

wind effects

currents

Ekman layer ‘
geostrophic currents

upwelling



Ynpaxueune 8 Cocraebre 5—7 nNpel/IOXKeHH{l, KOTOpHe CO-
Jepxantu Obl ClelyIOlIHe CJOBOCOYETAHHUS:

regions throughout the ocean; wind-driven surface currents;
suriacing of water;. divergence of water masses; deflection of wa-

ter; rotating gyres; major ocean current systems; concentrations
of organic material.

Ynonpaxuenue 9. Haifiiure B Tekcre 4.2.A J1aHHHE, ¢ IOMOMIBIO
KOTOPHX MOXHO OBIJIO Obl 3aNOJHUTH CJIEAYIOUYIO TaBjuny:

Who What When

Yupaxuernue 10. (ITapuast paGora). B naHHOM OTpHBKE TeK-
CTa ONIpejelHuTe, I'le KOHYAETCS OAHO INpelJIoXKeHHe M HauHHaeTcs
Apyroe.

Coastal upwelling is common where prevailing winds tend
to blow parallel to the coast winds cause surface waters to move
in the direction which depends on the hemisphere and the wind
direction the presence of the continent and shallow bottom restrict
the resulting water movement when the net wind-induced water
movement is directed off-shore, subsurface water flows to the sur-
face near the coast this slow, upward flow, from 100 to 200 m
deep, replaces surface waters blown seaward.

Yupaxuenue 11. (ITapuas paGora). ¥YcTHO TepeBeauTe NpH-
BOAHMMBIE HHXKe TekcT. KOHTpOJNbHOE BpeMsi— 5 MHHYT.

Upwelling

Extensive upwelling occurs along the equator in the open oceai.
This wind-induced upwelling is caused by change in direction
of the Coriolis effect at the equator. Westward-flowing, wind-driven
surface currents near the equator are deflected northward on the
north side of the equator and southward on the south side. Surface
water moving away from the equator is replaced by the upwelling
of deeper water from beneath the equatorial region. .

Ynpaxunenue 12. I[lepeBeiure IpelJIOXEHHS Ha PYCCKHH
A3bIK, o6pallas BHHMaHHe Ha BbIAEJEHHBIE (OPMBI.

1. The temperature of sea water may be raised by the absorption
of radiation entering the sea-surface.

2. Warm, salt water from the Mediterranean can be detected
below the surface over the large part of the Atlantic.

3. As climatic changes must be linked to variations in heat
balance of the sea-land-air system as a whole, there can be little
doubt that fluctuations in the atmosphere must be associated with
{luctuations in the oceans.
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4. In addition to the three space dimensions, a fourth dimension,
the time factor, had to be mtroduced in- the exploration of the
“world ocean. .

5. It is to be bome in mind that the so-called «long period
tides» mtroduce a variation in sea level from day to day.

Vnpaxuenne 13. Cpeld NpHBENeHHHX HHXKe IpeLNOKeHHH
BhIOepHTe Te, B KOTOPBIX BBIAEJEHHBIE (POPMBI U CJIOBOCOUCTAHUS CJle-
JyeT NePeBOAHTb C MOMOIILIO CJIOB <HEOGXONHMOY», HYIKHO».

1. The energy striking the sea penetrates to greater depth antd
thus has a relatively small influence on the temperature of a
greater thickness of water.

2. To some degree, runoff of river water, ice melting, and free-
zing have to be considered locally.

3. The tendency is to separate the sensing oceanographical
instrument for recording or telemetring completely from the ship
by the use of anchored or drifting buoys.

It is to be noted. that the wind-driven Antarctic Clrcumpolar
Current is a deep current in contrast to the currents of the warm
water sphere. .

5. In the Pacific and Atlantic Oceans seasonal variations of
the character of western boundary currents are to be expected.

6. Submergence of the shorelines- must have been caused by
a subsidence of the continent, a rise in sea" level or a combmatlon
of the two.

7. In order to understand the movement of the wave we need "
to return our consideration to tidal forces.

LESSON 15

YunpaxHeHue 1. (Ilappas pabora). IlpuBoauMuiii HHXKe TEKCT
HasmBaerca «Thermohaline Circulations. Ilpexnme, uem npouurarts
ero, mocrapafiTech BCIOMHHTB, YTO BBl 3HaeTe IO CYINECTBY LaHHOTO
Bonpoca. A Telepn Hafmme B TEKCTE OTBETH Ha CJEAYIIlHe Bo-
IIPOCHL:

1. Kakue ¢axkTope onpejensior Pas/MuMsi B IJIOTHOCTH y pas-
JIMUHHX BOJHBIX Macc B OKeaHe?

2. Kague cpaKTopr ABJIAIOTCS OCHOBHOM TNPHUKHHON BO3HUKHOBE-
HHUS TepMoanmHHon HUPKYJIALUU?

3. B kakux pafioHax HMHTEHCHBHOCTD COTHEUHOH pajHanuy siB-
JgsfeTcs HaubGoJblneH?

KoHnTposnHOe BpeMsi — 7 MHHYT.

Text 4.2.B. Thermohaline Circulation

Below the pycnocline, waters move. erratically in sluggish
currents, This deep circulation, almost cpmpletely ‘separated by
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the pycnocline from the wind-driven surface circulation, is driven
primarily by differences in seawater density, which in turn is
controlled primarily by temperature and salinity variations. Hence
the deep-ocean circulation is frequently called a thermohaline
(thermo — heat; haline — salt) circulation.

Vertical mixing of ocean water is achieved primarily through
the sinking and rising of water masses in high latitude. It is only
in the high latitude areas that the water column has a stability
that is sufficiently neutral to allow vertical movements to the
extent that surface masses may sink to the ocean bottom and deep
water masses may rise to the surface. The relatively strong density
stratification throughout the lower latitude regions serves as a very
effective barrier to such movements.

Since the intensity of solar fadiation is greater in the equatorial
region, we might expect that heating of surface water here may
cause it to expand and move away from the equatorial region
toward the poles, spreading over the colder, more dense, high
latitude waters. We may further expect that at some depth a return
flow from the high latitudes toward the equator would be set
in motion to replace the surface water moving away from the
equatorial region. This does not seem to occur in the oceans,
although 1t is theoretically proper to assume that such a pattern
might develop. The energy imparted to the surface waters by
winds, is greatly in excess of the energy that is developed as
a result of density changes due to temperature differences. Thus
the effect of the wind overcomes any tendency that may exist for
development of such a pattern of circulation.

Another variable that affects the density of surface water is sa-
linity. It appears that salinity has a very minimal effect on the mo-
vement of water masses in the lower latitudes, and density changes
resulting from salinity changes are only of 1mportance in the very
high latitudes where water temperature remains relatively constant.

YnpaxHerue 2. [IpoBepbTe, NOMHHTE JH BB 3HAUEHHs CJe-
OyIOIIMX CJOB K CJOBOCOYeTaHHMH H3 TeKcTa 4.2.B, Korophle yxe
BCTpeya/yiCh BaM B NPERBIAYHIHX TEKCTaX:

wind-driven circulation; surface circulation; seawater density;
sinking; latitude; sufficiently; bottom; deep water masses;
throughout; heating; to set in motion; to replace.

ynpamHeHHe 3. Haiigure B ciaoBape ¥ 3amoMHHUTE 3HAUYEHHE
CHACHYIOIIHNX AHIVIMHCKHX TJ1aroJios:

achieve; spread; expect; expand; move; assume; develop; 1mpart;
overcome; exist.

Ynpaxsaenue 4. B mpaBofi KOJOHKe HalIUTe PYCCKHE 3KBHU-
BaJIeHTHl CJACLYIOUIHX CJOB H CJIOBOCOYETAHHI:

1. erratically 1. gacto
2. completely 2. CPaBHHTENBHO
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3: frequently 3. IMIaBHEIM 00pasoM
4. primarily 4. cmemoBaTesbHO
‘5. sufficiently 5. TakuM 06pasoM
6. relatively 6. GecropsaO4YHO
7. in turn 7. DOJHOCTHIO
8. due to 8. 6maropaps
9, thus 9. B cBOIO oYepenb
10. hence 10. mocrarouHo

Ynpaxuenne 5. ([Tapuasg paGora). Ilpoumraiite Tercr 4.2.B
elle pas U YCTHO IlepeBeJHTE Te €ro 4YacTH, KOTOPhIe OCTAJHCh IJIs
Bac HEIOHSITHBIMH.

| o
Ynpaxuenue 6. B npuBopumoii Huxe TabiHle [OCTAaBbTE
IJIIOC B COOTBETCTBYIOIIEH KOJIOHKe, IPeIBapHTEeNbHO ONpeIeNus,
NPaBHJIBHBIMH MJIM HeNpPaBHJBHBIMH SIBJAAIOTCA CJAEAVIOUIHE VTBEpPK-
IeHHs: :

Right | Wrong |

‘1. The deep-ocean circulation is driven primarily by diffe-

|’ rences in seawater density.

2. Differences in sea water density are controlled primarily
by the Coriolis effect.

3. Vertical mixing of ocean water is achieved primarily
through the sinking and rising of water masses in. high
latitude. '

4. The intensity of solar energy in lowest in the equatorial
region.

5. Salinity has a minimum effect on the movement of water
‘masses in the lower latitudes.

Ynpaxuenue 7. B rexcre 4.2.B Haliaute npumep, KOTOPHLi
WIJIIOCTPHPYET KaKoe-THGO TOJIOXKEHHE, TPelJOKeHHOE aBTOPOM.

‘YunpaxHeHHue 8. B npuBoAHMOM HH}Ke OTPHIBKE TEKCTa COAEp-
KaTCA BA NPEIJIOKEHHUS, KOTOpbie He COOTBETCTBYIOT ero obemy co-
nepxanuio. OUpenenuTe 3TH TPENJIONKEHHS.

1. Deep-ocean currents move generally north-south. 2. The world’s
fish production comes primarily from coastal ocean waters. 3. Like
surface currents, bottom currents tend to be strongest on the
western side of an ocean basin. 4. In contrast to surface currents,
bottom currents cross the equator in the Atlantic and Pacific
oceans. 5. Deep-ocean circulation in the Atlantic connects the
Northern and Southern polar regions. 6. In 1971 the total live
weight of world fish production was 69 million metric tons.

Ynpaxuernue 9. IlucbMeHHO IepeBeiuTe TPeTHH absal Tek-
cra 4.2.B. KourposbHoe Bpems— 20 MHHYT.
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Ynpaxuenue 10. Vs npuBeneHHHX HUXKe IpPEIJOKeHHH BH-
OepuTe H TlepeBefMTe Ha PYCCKHH S3BIK Te, B KOTOPHIX IVIaroJbl-cKa-
3yeMBle BHIpaxeHH (OpMOH cociaraTeJbHOTO HAKJOHEHHS.

1. As we have seen, water movement occurs on all scales in the
ocean.

2. It is important that the relative shallowness of the oceans
be considered when one stugdies vertical oceanographic sections
showing the distribution of certain properties of ocean water.

3. It might have been expected that the frequency distribution
of areas showing the elevations of the land above sea level and
the ocean depths below sea level would be random.

4. If a water parcel is small and far from energy sources, mo-
lecular motions transfer heat, salt, or other properties.

5. Other irregularities of water might be pointed out that affect
life on the Earth.

6. Bottom water movements are strongly influenced by topo-
graphy. :

7. No treatment of the conditions of the atmosphere from a ma-
rine viewpoint would be complete without at least a brief exami-
nation of the physical properties of the sea.

8. Seawater has viscosity, and energy must be expended to keep
water flowing.

VnpaxHenune 11. Bubepure npaBHIbHBIE BapMaHT IepeBOiA
Bhie/leHHEX (OpM U CJOBOCOYeTaHHH.

1. In a stable situation, the water below will be denser than
any given water parcel.

a. 6pia 6B Gosee MJOTHOMH, b. Oyder 6GoJsiee NMJAOTHOH, C. MOJXK-
Ha OBITH OoJiee IJIOTHOH

2. In using this visual method, attention should be paid to the
fact that ship must lie entirely on a flat keel in the wave trough.

a. obpaimaJjoch, b. 6w10 6B oOpalieHo, €. HOJXKHO o0palnarthes

3. If the water temperature drops to freezing point, ice is
formed.

a. napaer, b, nagana 68, c. ynaJnaa

4. 1f ice were to sink, the polar waters would gradually be
frozen solid.

a. 3aMep3HyT, b. 3aMepann GBI, C. 3aMep3aioT

5. The general distribution of density is closely related to the
character of the currents but for the present purpose it is sufficient
to emphasize the point that in every ocean region water of
a certain density tends to sink to and spread at depth where that
density is found.

a. Ho AJsi..., b. ecqu OH He.,.
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6. But for meteorites we could obtain a water content from
hlch we can estimate a water content for the mantle
Y- ar'HO gast..., b. ecau 6n He.
7. 1f this abnormahty did not exxst ice would sink to the bottom
instead of flowing at the surface.
a. OMYCTHJCS, b. omycKaercs, ¢. ONYCTHJCS 6bl

8. During the summer seasons ships laden with goods for trade
would leave the Arabian ports and sail eastward across the Indian
Ocean.

a. HOKUAAWOT, b. MOKMAA/IH, C. HOKHHYT

Tectnl kK Gaoky 4
TN

1. B kaxnoMm psiny o6o3HaubTe HHGPOH CIOBA, KOTOPHIE IO CBOe-
MY 3HAUEHHIO He COOTBETCTBYIOT JaHHOH TeMaTHYECKOH rpymie:

1 2 3 4
a. upwelling, sinking, rising, conclusion;
1 2 3 : 4
h. to veer; to deflect; to converge; to educate;
1 2 3 4
c. maritime; sufficient; oceanic; continental;
1 3 3 4
d. excessive; equatorial; polar; tropical,
1 2 ‘ 3 4 :

e. but for; due to; unless; may.
I1. ¥xaxure OYKBOH pYCCKHe 3IKBUBAJEHTHL HPHBEACHHBIX CJIOB:

1. stress . MOTPYIKEHHE

. BETep
HaTpsAKeHHe

. OTKJIOHEHHe

. CHHpaJb
rpaHuua

. nepenaBaTh

. YIepXKHUBaTh

. TIPHHOGHATH

. 3aNOJHATH

. IpOCauHBaThCH
nagarb

. IJIaBHHIM 00pasoM
. TIOJIHOCTRIO
4acTo

. CyLIecTBOBaTh
. IOMYyCKaTh
JIOCTHIaTh

. MOBEPXHOCTb

2. gyre

3. bring
4. fill
5. primarily

6. exist

PO TONTPOTNOTNDTHOTR

7. bottom
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. IHO

ILJIOTHOCTh

. 3aTeM

. TakuM obpasoM
TIOCKOJBKY

. BKJIIOYaTh

. MCKJIOUaTh
IPOHHKATh

. TIPOTAXEHHOCTh
. HampabJieHHe
OTKJ/IOHEHHE

8. thus
9. include

10. deflection

ComMPopMOTRo

III. B neBoM crpsabiie onpenesuTe CJIOBO, MOCJE:KOTOPOTO - IOJIK-
HO CTOSTb CJA0BO K3 fipaBoro crosbma. B cpoeit. pabore yxaxure
OYKBOH COOTBETCTBYIOIIYIO CTPOUKY, a HU(pPOI — HckoMoe ClIOBO.

1 -2 3 4 5 6
a. Bottom water movements are strongly influence : by
1 2 3 4 5 6 - 7
b. topography. Gaps the Mid-Atlantic Ridge control the in
1 2 3 4 5 6 7 8§ 9 10
c. flow of bottom water the deep basins of the western from
1 2 3 4 5 6 7 8
d. Atlantic the eastern Atlantic basins. A ridge separating . into
1 2 3 4 5 6 7 8 9
e. the Arctic Sea the Atlantic Ocean prevents the escape . from
1 2 3 4 5 6 7 8 9 10
f. into the Atlantic of dense water masses formed the Arctic in
1 2 3 4 5 6 7 8
g. Sea. Only those water masses formed Greenland can near
1 2 3 4 5
h. flow the deep Atlantic basins. : into

TT

I. 3amonHuTe WPOMYCKH HOAXOASALIUMH [0 CMBICAY CJOBAMH.
(B cBoeit paGoTe yKaxKHTe TOJNBKO IIOC/EI0BATENbHOCTb LHOP, 0603-
HAYaoUIUX COOTBETCTBYIOUIHE CJIOBA.)

- Qcean Currents

The water of the oceans is . ... a state of continual move-
ments, not . .. . at the surface but at all . .. .. Ocean current
circulation, in its widest . . . ., takes place in three dimensions,
but . . .. stronger currents occur in an upper . ... which is
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shallow compared with the . ... depth. A current at any depth
. flow horizontally, obliquely or vertically, although .
surface one only flows horizontally.

1 2 3 4 5 B 7 8 9
Layer; in; may; sense; the; a; depths; only; ocean.

II. B srom Tekcre ompelenuTte, rie 3aKaHYHBAETCS OJHO H Ha-
ypHaeTcss APYroe mnpepjoxeHue. B cBoux pabGoTax VyKaxKHTE JHIUb
CJIOBA, MoOcJe KOTOPHX HAUWHAETCS HOBOE TPeNJIOMEHHE,

Outstanding features of the surface circulation in all oceans
are currents that flow in a nearly zonal direction near continental
coasts, the currents are forced to follow the coastlines, forming
eastern and western boundary currents the dominant trend of the
general circulation in the upper layers of the oceans is in the form
of anticyclonic and cyclonic gyres in the North Atlantic and North
Pacific Oceans the circulation around the anticyclonic gyres is in
a clockwise direction.

III. IlacemenHo  nepeBemuTe TeKCT. KOHTPOJIBHOE  BpeMs —
20 MuHYyT.

Thermohaline Current

Thermohaline current is a deep, slow movement of water, gene-
rated by differences in density resulting from variations in water
temperature andfor salinity from place to place. Below a depth
of about 100 m, little circulation is caused by surface winds, but
water temperature and salinity vary just enough to result in diffe-
rences in water density. This creates a density gradient, which in
turn causes a current. Such currents move so slowly (of the order
of kilometers per year) that they can be detected only by special
techniques involving the plotting of temperature, salinity, and
oxygen content of water masses at various depths.

r

. ¥Yxaxute G6yKBOH IpaBUJIbHBLIA I1€DEBOJ BHIAEJEHHBIX (GOPM H
£JI0OBOCOYeTaHHH.

1. The temperature of the sea water may be raised by the
absorption of radiation entering the sea-surface.

a. MoxeT ObITb, b. HOJKHA OBITb, C. MOrJla OBl OBITh

2. This deep water cannot be formed anywhere in the Polar Sea.

a. He MOTJIa 6B, b. He MOXKeT, C. He IOJIKHA

3. It is to be expected that the net horizontal water transport
of the Antarctic Circumpolar Current is subjected to considerable
periodic and aperiodic fluctuations.

a. cjaepyer OXHAATh, b. oxugaeTcs, €. 5TO OXKHAAJIOCH
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4. The deep water of the Polar Sea has a uniform salinity and
uniform temperature.
a. uMeer, b. JOJKHA HMMETb, C. MOXKET HMMETb

5. Water bodies with salinities greater than 24,7%, have to
be cooled to lower temperatures from top to bottom untll freezing
starts at the surface.

a. OXJIa)KAAWTCs, b. KOJKHBEL OXJaXKAAThCS, C. OXJIaXKAANHCh

6. It is beyond doubt that changes in ice conditions in the
Arctic should have effect on atmospheric processes.

a. BJIHSIOT, D. HO/KHBI BJHSTb, C. MOBJHSIOT

7. If the rock layer were freed from all its characteristic
irregularities it would be in the geodetic sense «flat».

a. 6yzner, b. 10JXKHO OHITb, C. GBI OB

8. If the Earth were covered entirely by a homogeneous ocean
unaffected by atmospheric phenomena then there would be only
a single force acting on the sea: gravity.

a. 6nly1a NMOKpHTA, b. GBlIa GHI MOKPHITA, C. NOKPHITA

Baok 5. WAVES AND TIDES
LESSON 16

3ananue 1. IlpounrafiTe HPUBOLHMOE HHXKE IpPEJHCHOBHE K
TekcTaM G6/0Ka M, MCXOIsl K3 €ro COoAepIKaHus, ImocrapairTech olpe-
JEJUTh OCHOBHBIE BOMPOCH, KOTOpHle GYAYT B HEM DPacCMOTPEHHI.

The ocean surface is rarely still. Any disturbance from a pebble
dropped into the water to a submarine landslide, generates waves.
Wind, earthquakes, and the gravitational attraction of the moon
and sun are the three most important wave generators.

Winds cause waves which range in size from ripples less than
a centimeter high to giant, storm-generated waves more than 30 m
(1001it) high. Tides also behave like waves but are so large that
their wave-like characteristics are easily overlooked. Spectacular
seismic sea waves, caused by earthquakes, often result in catast-
rophic property damage and loss of life, especially in lands
bordering the Pacific Ocean.

Brictpo mpocmoTpuTe TeKCTH O6Ji0ka 5 H IIpoBepbTe IIPaBHJIb-
HOCTb CBOHX HpPeAHOJOXeHHH.

Unit 1. Waves

Huxe NPUBOAATCH KOPOTKHE TEKCTHl, B KOTOPDHX T'OBOPHUTCS O pas-
JIMYHBIX XapakTepHCTUKAaX BOJH, HX Pas3HOBHAHOCTAX, YCJIOBUAX 06-
pasosaHua U T. K. ,HpquTaﬁTe 3TH TEKCThHI H BBIIIOJHHTE COOTBET-
CTBYIOIIHE YIpazKHEHHS K KaxXJIOMYy H3 HHX.
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Ynpaxuenne 1. Halinute B Tekcte 5B oTBeTH Ha ciefyomue
BOIIPOCH:

— Uro Ha3LIBAaIOT 3JM€MEHTaMM BOJH?

— Uro Takoe NEpHOJ BOJHHI?

— Kax onpefenuts KpyTH3HY BOJHHI? '

— Uro o6osnayaer ¢opmyna B TPHBEIEHHOM HHMKE TEKCTE?

KoHTpoabHOoe BpeMs— 5 MHHYT.

Text 5B. ldeal Prdgressive Waves

We will start with a group of simple waves called a wave
train, to study the parts of a wave. Watching a series of such
progressive waves pass a fixed point. we see a regular succession
of crests — the highest part of a wave— and troughs — the lowest
part of a wave. The wave height (H) is the vertical distance from
a crest to a trough. Successive crests (or troughs) are separated
by one wave length (L). The time required for successive crests
(or troughs) to pass the fixed point is the wave period (T),
commonly expressed in seconds. Wave period is easily measured
and is frequently used to classify waves.

Wave speed (V) can be calculated by V=L/T. This simple
formula says that wave speed, wave length, and wave period are
related; so knowing any two factors, we can calculate the third.
The wave height is not related to the other three factors and must
be determined by observation. Wave steepness is the ratio of wave
height to wave length and may be expressed as H/L.

Ynpaxuenue 2. Benumute u3 Tekcra 5B Bce TepMHHBI, HC-
NOJb3yeMble aBTOPOM /7151 ONHCAaHUA PAa’3NUUYHHIX IlapaMeTpOB BOJH,
¥ - 3alIOMHHTE HX 3HaueHHSA. B cjayuae HeoOXOJHMOCTH BOCHOJNB3YH-
Tech CJIOBApEM.

YupaxHeHue 3. He sarasasiBast B TekcT 5B, 3aM0JHHTE TIpo-
NYCKH B NPEANOKEHHMsX HOZXOASAIIHMH IIO CMBICJY TE€PMHHAMH.

1. The time required for successive crests or troughs to pass
a fixed point is the . . . .. ’

2. The highest point of wave is . . . . and the lowest is . . . ..

3. Successive crests or troughs are separated by one . . . ..

4, The . . .. is the vertical distance from a crest to a trough.

5. A group of simple waves is called . . . ..

Vunpaxuaenue 4. [Ipounraite Teker 5C u HaifiiuTe B HeM Ipef-
JIOXKEHHS, B KOTOPBIX T'OBOPHJIOCH GBI

-~ 0 pasiMiHuaX MeXIy LYyHaMH W TPHJIHUBHBIMU BOJHAMH;
— 0 KaTacTpo(HUYECKHUX TNOCAEACTBHAX, UYHAMH;
-~ O NIpUYMHAX BO3HHKHOBCHHS IyHaMH.

KonTponbHoe BpeMs— 3 MHHYTHL.
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Text 5C. Seismic Sea Waves (Tsunamis)

Large waves are generated by sudden movements of the ocean
bottom, caused by earthquakes or ‘slumping of sediment. These
seismic sea waves, or tsunamis have wave lenghts up to 200 km
(125 mi), periods of 10 to 20 min, and wave heights up to 0.5m
(1.5ft) in the deep ocean, Sometimes erroneously called tidal
waves, they are unrelated to tidal phenomena.

Unnoticed” by ships on the open sea where-seismic sea waves

are small, huge breakers form when they encounter the proper-

bottom conf1gurat1on in' shallow water. Large. loss of life and
extensive property -damage has resulted from. tsunamis as the
aftermath of a distant earthquake. Japan, Hawaii, and Alaska are
especially prone to these catastrophic waves; over the past
150 years the Hawaiian Islands have experienced on the average
one seismic sea wave every four years.

YnpaxHenue 5. (IlapHas paGora). Omnpelenure 3HaUeHUS
BBIJGJIEHHBIX CJIOB, MCXOHSl ¥3 KOHTeKCTa:

1. Large waves are generated by sudden movements of the
ocean bottom.

2. Sometimes erroneously caliled tidal waves, tsunamis are
unrelated to tidal phenomena.

3. Over the past 150 years the Hawaiian Islands have expe-

rienced on the average one seismic sea wave every four years.
4. Large loss of life and extensive property damage has resul-
ted from tsunamis as the aftermath of a distant earthquake.

5, Japan, Hawaii and Alaska are especially prone to these

catastrophic waves.

Ynpaxuenue 6. ([Tapmas paGora). BeposiTHO, B NpPOYHTAH-
HoM Tekcre HC ocTra/luCh CJI0BA, 3HAUEHMs KOTODHIX BBl HE 3HAETe.
BrmnuminTe X, CpaBHUTE C TeMH, KOTOphie BRIMHCaN Baw cocel. O6Cy-
JuTe NpeAlioNaraeMble 3HAUEHHS 3THX CJOB. B ciaydyae HeoOXOZHMO-
CTH HpoBepbTe celsl 70 CJOBaplo.

YnpaxHenue 7. Hafinure B Tekcre 5C JoKasarejbcTBa Ipa-
BHJIBHOCTH HJIM OWIHOOYHOCTH CJCAYIOUIMX YTBEPXKAEHHH.

1. Japan, Hawaii and Alaska are especially prone to tsunamis.

2. The Hawaiian. Islands have never experienced any seismic
sea wave.

3. Sometimes tsunam1s are correctly called tidal waves,

YnpaxueHue 8. 3anojaHHTe NPONYCKH MOAXOLSIIUMH IO
CMBICJIY CJIOBaMH.

Tsunami
Tsunami is a Japanese word for ... . . waves or sea waves of
great . . . ., caused by submarine earthquakes. The waves .. ..
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across the open sea at a . . .. speed and can cause heavy damage

coastlines thousands of kilometers from . ... source.
Tsunamis generally occur in the .. .. Ocean because its perimeter
is much . . . . by earthquake activity.

high; tidal; Pacific; to; affected; their; length; travel.

Ynpaxuenue 9. (ITapuass pabora). I[Ipoumraiite sarmaBue Xk
tekety 5D. O6cyauTe MeXAy COGOH OCHOBHEIE NMOJIOXKEHHS, KOTOpHIE,
Ha Baul B3MJIAA, OyAyT B HeM paccMarTpuBarthed; Benumure 10—
15 ci0B, XOTOpHIE JOJKHBE BCTPETHTLCS B TEKCTE C TAKMM Ha3BaHHEM.

A rtemepp mpounTaliTe TEKCT H INPOBEpbTe NPABHJIBHOCTH CBOHX
npeanosoxenis. KourponbHoe BpeMs— 4 MUHYTH.

Text 5D. Wind Waves

When winds blow across a still water surface, small wavelets
or ripples are.formed, usually less than lecm high with rounded
crests and V-shaped troughs. Because of the small size of ripples,
surface tension — resulting from the mutual attractions of water
molecules — influence their shape. Ripples, also called capillary
waves, move with the wind and last only a short time, but they
prov1de much of the wind’s «grip» on the water. They cause both
wave formation and wind-induced currents.

As wind strength increases, small waves called gravity. waves
form which also travel with the wind. The size of the waves formed
depends on the wind speed, the length of time it blows in one
direction, and the distance the wind has blown across the water,
This distance is commonly known as the fetch. In short, wave size
depends on the amount of energy imparted to water by the wind.

In a storm or a strong wind, a complicated mix of superimposed
waves and ripples, known as a sea, develops. Waves continue
to grow until they are as large as a wind of that speed can gene-
rate. After the wind dies, the waves continue to travel away from
the generating area. But after leaving the generating area,
the waves change, becoming more regular. These long, regular
waves outside the generating area are known as swell. Much
of the energy in ocean waves is transmitted by sea and swell.

YunpaxuHenue 10. 3anomHuTe 3HaueHHd CJELYIOUIHX CJIOB H
CJIOBOCOYETAHH, BCTPETHBLIMXCA BaM B TEKCTE:

wavelets — HeGO/bIIHE BOJIHbI

ripples — psbb

capillary waves — Kanu/JIAPHbIE BOJIHEI

gravity waves — rpaBHTaUHOHHBIE BOJIHE

fetch — pasrosn

generating area — 06s1acTh 3apOXK/€HHSI BOJHEHHS

swell — 3b16b
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YunpaxueHnue 11. B npaBoi KoJIOHKe HafHMTe DYCCKHe 3KBH-
BAaJICHTH CIEYIOIHX CJOBOCOUETaHH.

wind waves

rounded crests
surface tension
mutual atfraction
wind-induced currents
energy amount

wind strength

. TIOBepXHOCTHOE HaTsAMKeHHe
. CHJa BeTpa

. BeTPOBHE BOJIHE

. ApendoBHie TeueHud

. KOJHYECTBO SHEPruH

. OKpYIVIble rpeGHH

. B3aWMHOe IMPHTSXKEHHE

NG R W~
NO DA W —

Yunpaxuenue 12. [Tpounrasite Tekct 5D eme pas. [locse storo,
He sarsiibiBasg B Hero, NMOCTaBhTe B IPHBOAHMON HHXKe TabJaHLe
TJAIOC B COOTBETCTBYIOMIeH KOJOHKE, NPeABapPHTENBHO ONPEAEIINB,
NpPaBUJBHEIM MM HENPaBUJbHHIM SIBJISETCA TO HJH HHOE YTBEPHK-
JleHHE.

Right" | Wrong

.-Surface tension influence the shape of ripples.

. Ripples are also called gravity waves.

. Wave size depends on the amount of energy imparted
to water by the wind.

. Long, regular waves outside the generating area are known
as swell. ]

. Fetch results from the mutual attraction of water
molecules,

%13 = SO N =—

YnpaxneHnue 13. [IpuBeaure HIH cocTaBbTe COGCTBEHHBIE IPE]-
JIOXKEHMs!, B KOTOPHIX [AlOTCsi ONpejevienusi: 3pi0M, HaroHa, TPaBUTa-
HHOHHBEIX BOJIH. '

YnpaxHeHnue 14. Haliaure B NIpHBOANMOM HHIKe TEKCTe 0OBsC-
HeHHe DasNHYMsl MeXAY CTOsYed H IPOrPECcCHBHOH BOJHOH.

KOHTpoanoe BpeMsi — 2 MHHYTHL.

Text 5E. ldeal Stahonary Waves

In addition to progressive waves, there is another type of
wave — the - stationary wave, also known as a standing wave or
seiche (pronounced saysh) when it occurs in a bay or a lake.
Viewed from the side;, the water surface can be seen to tilt to one
side, then to the other. This type of wave is distinctly different
irom the progressive wave previously discussed, because the wave
form does not move along the water surface.

During each oscillation the water surface remains at the same
level at certain locations. These are called nodes. The stationary
waves generated in a small basin usually have a single nodal line
where the water level does not change. It is possible, however,
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to have several nodal lines or nodal points about which the water.
surface tilts.

At the antinodes, or crests, vertical movement of the water
surface is greatest. It is pOSSIble to have many antinodes or crests,
but they always occur at the ends of the basin.

YnpaxHeHHe 15. 3anoMHUTe 3HAUEHUS CJELYIOMIUX TepMHHOB
BCTPETHBLINXCS BaM B TekcTe SL:

stationary wave, standing wave — crosiuasi BosHa
progressive wave — nporpecanHaﬂ BOJIHA
seiche — ceftima

node — yses crosiueil BOJIHH

‘nodal line-— yssioBas (HoZanbHAs) JUHHHA

nodal point—y3snoBas (amduipomnyeckas) Touka
antinode — nyuHocTs '

YunpaxueHue 16. (Ilapras pa6ora). Brinuuiure u3 tekcra 5E
Te CJI0B4, 3HAYEHHS KOTOPHIX BH He 3Haere, CpaBHHTE HX CO CJIOBAMHY,
KOTOpHle BHIIHCAJ Balll cocell, o0CyAUTe HX HOpeAlojaragéMeie 3Haue:
HHSA; B Cayuae HeoOXOJHMMOCTH BOCHOJb3YATECH CJOBapeM.

YnpaxHenue 17. ([lapmas paGora). Ilpouurafite texct: S5E
ellle pas ¥ lepeBeAnTe Te ero 4acTH, KOTOPHE OCTaNHCh IIJUI Bac Henou
HSTHBEIMH.

Ynpaxnenue 18 Hafigure B KaxJ0#l CTpOuKe TeKCTa [103H-
HHI0 JJIS COOTBETCTBYIOLIETO CBASYIOMIEr0 3JeMeHTa.

Swell

As waves generated in a sea area move toward
the margins the generating area, they eventually are of
moving a velocity greater than that of the wind. with
When this occurs, the steepness of the waves decreases, and
they become long-crest‘ed waves longer periods called with
swell. The swell moves little loss of energy with
large stretches of the ocean’s surface, transmitting over
energy away the imput area of the sea to where most from
of it will eventually be released the margins of the along

continents.

Yupaxuenue 19. 3aganue 1. CpaBHUTe IPOUHTAHHBIE TEKCTH
(6B —5E) u onpegpeaute:

— B 4YeM -3aKJI0UaeTcs CXOACTBO W pasjiHude 3THX TEKCTOB;

— YTO HOBOI'O COAEpPXHTCHA B KaXXJOM M3 TEKCTOB II0 CPaBHEHHUIO
¢ TIpeABIAYLIHM? -

3aganue 2. Bmmummure u3 Kaxjporo Tekcra b—10 KJIIOYEBHX
CJIOB. '

Sapanne 3. CocraBbTe KpaTKHil IIaH Iepeckasa KaxAOro H3
IPOYMHTAHHEIX TEKCTOB.
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3ananue 4. [lepepaiite comepxkanue KakHOTO U3 TEKCTOB HE 60-
Jee yeM B 1—2 npensoxeHusx.

3anganue 5. CocraBbre OfHH HeGOJBLIOR TEKCT, KOToprﬁ npen-
cTaBJaan 66 cobo#i peswoMe BCEX MPOUHTAHHBIX TEKCTOB.

LESSON 17
Unit 2. Tides

Yupaxuenue 1. Haliiute B npensaraeMoM ‘HHMKE TEKCTEe OT-
BeThl Ha CIIENYIOLIHEe BONPOCH: o o

a. Yro Takoe «CYTOUHBIH TPHIHB»? :

‘6. Kakue ¢axTope o6yCJmBJmBa10T BOSHHKHOBeHI/Ie acrponoma-
H4ECKHX IIPHJIHBOB?

B. Kako#t wmu3 " nanmBOB——CHsnmqum " HM KBanpaTypHmﬁ—
HMeeT HauOOJBIIYIO BEJHUHHY?

- r.-MoxHo am HabIORaTh aCTponoMuqecxne TIPHIHBBL- Ha He’ﬁonb-

VLIMX, "0 CP@BHEHHI0 C OK€aHOM, BOfOeMax?

1. KaxoBa nepHOnMYHOCTD ‘BOSHUKHOBEHUS CHSUTHHHBIX npnmﬂaoB?

KOHTpo.anoe BpeMsi — 10 MHHYT.

ynpamﬁenue 2. Caenywomue ¢toBa H cnosocoquaHas BCTpe-
TATCA BaM B Tekcre HF. 3anoMHuTe HX 3HAUYEHHS.

.astropromical ‘tide-~- aCTPOHOMHYECKHH TOPHIKB

body of ‘water—:Bonnas Macca, macca :BOAH mccﬁﬁm

lunar cycle~—aynnsi nuKa

tidal range— BeJUYMHA TPHJIUBA - ‘ o

bqlge of water -body-— medopmanus ‘BomHoH ﬂﬁomtixn ‘B BHJe
TIPHJIMBHOTO BHICTYNA

a hlgh (water)— monnas Bofa

a low (water)-— mazas Boxa

onshore wind-— HaroHHHEH Berep

storm tide— mTOpMOBOW HArOH BOXH

at a right angle— nox npsmMemM yrjom -

magnitude — sesnuuHa

to pile up — npoussonyts Harow

Text 5F. Tides. Characteristics -and Types

Tide is the gradual rise and fall of the sea along a coast..
A -tide may be periodic and predictable, such as astronomical tides,
or apériodic, such as ‘those caused by weather phenomena.
The astronomical kind is due to the attractive forces of the Earth,
Moon and Sun coupled with the Earth’s rotation. In accordanse with
Newton’s Law of :Universal Gravitation, the atfraction between
-these three celestial bodies causes bulges in bodies of water.
Theoretically these bulges move ‘from place to place as the Earth
rotates, producing dally changes in water level, the type and
amount depending on"the location and lunar cycle. '
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A diurnal tide is one in which there is one high ‘and one low
stage each day. A semidiurnal tide has two highs and two lows,
whereas.a mixed fide is a combination of the two types during one
lunar month. Spring tides are tides of maximum range that occur
every two weeks, when the Earth, Moon and Sun are aligned and
there is consequently a full or new moon. Neap tides are of mi-
nimum range and occur when the line connecting the Sun and
the Earth is at a right angle to the line connecting the Moon and
the Earth, resylting in a first and third-quater -moon. Although
astronomical tides are most evident in the oceans, they also occur
in small bodies of water but their magnitude in the latter is so
slight that they go unnoticed. The Great Lakes of North America,
for example, have tides of only 2 to 6 cm. When winds blow onshore
they tend to cause water to pile up along the coast. Under normal
conditions of prevailing winds, this increase is slight and is masked
by .astronomical tides. During storms, however, and particularly
hurricanes or typhoons, these storm tides or wind tides may rise
a. few meters above normal water level and they hdve resulted
in devastating coastal flooding.

¥npaxHedue 3. B npaBo# KoJoHKe Haf/’mme PYCCKHE 3IKBH-
B4JIEHTH CJASAYIOMIUX CJAOBOCOUETAHHH:

water level

under condition (of)
storm tide (surge)®
wind tide (stirge)*
. weather. phenomena
earth’s rotation. .
diurnal tide

LITOPMOBOH HAaroH
BpaillieHHe 3eMJH
SIBJIEHUST IIOTOJBI
CYTOUHHH INIPUIUB
YpPOBEHb BOIH _
TOJIYCYTOUHKIH TIPUJUB
TIOJTHAS. JIYHa '
semidiurnal tide npeofnagamouine BeTpa
full moon ,‘ OpH.-YCJIOBHA

10. prevailing winds .- 10. BeTpOBOH HaroH:

Ynpaxuenue 4. Ilocrasbre mmoc B’ 'COOTBETCTBYIOMIEH KOJIOH-
Ke TIPHBOAUMOHN HuXe TabJHLH. -

00 N D i 08 =
© 00 NPT 0N

No evidence! Yes |  No

1. Tides are caused by the physics of the solar
system, in particular the Sun-Earth-Moon
system.

. The moon. passes over any given location on
the earth orice overy 24 hours 50 minutes.

. Spring tidés are tides of maximum range.

. The Sea of Okhotsk produces the highest hdes _
in Russia,

S}

PN

* B Hacromnee BPEMA dalle HCNOJB3YIOTCA TepMHHb_ storm surge ¥ wind
surge.
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No evidence |- Yes No

5 Astronommal hdes neve1 occur in small bodxes
of water.

6. A didrnal tide is one in whxch there 1s one
high and one low stage each day.

7. A semidiurnal tide has two. lows and two

highs.

Ynpaxuenue b (Ilapraa pa6ora). BribGepute ogun u3 afsa-
ueB tekcra SF u npuaymasite 3—5 Bompocos kx Hemy. [Tompocure-or-
BETHTb HA HUX ADYrylo napy cryfentoB. OOmeHsiitech. BONPOCAMH.

Yunpaxuenue 6. Onpegenure JIOTHYECKYIO HOCJIeILOBaTeJIbHOCTb
NPUBOAUMBIX BUXKE TPEJTOXKEHHH.

1. These are the spring tides, when the daily txdal range is
largest.

2. At certain times durlng the Moons travel around the Earth;
the direction of its gravitational pull is aligned with the:Sun’s.

3. Then the tidal bulges, or crests, are highest and the water
level between them in the tidal troughs is. lowest.

4. At these times —near the time of new: and full rnoons—~
the two tide-producing bodies act together.

pra}KHeHI/Ie 7. B neBoil goJOHKE Hatijure HO3HI[I/HO KOTO-
PYIO AOJIXKEH 3aHUMaTh CBﬁsy!OU_H/II/I SJIEMENT - HpeJlJIO}KeHHﬁ pacno.no
JKeHHBIA B I]paBOH KOJIOHKE.

The tide is caused 'slight variations in gravita- -by
tional attraction the Earth and the Moon at different between
- locations the Earth’s surface. On the side of the on
Earth nearest the Moon, ocean water is drawn toward
the Moon the distance between the two is slightly. because

less than at.the Earth’s center.

Ynpaxnenue 8. IluceMenHo mepeBepute cnenyxoumn T(:‘KCT
KOHTpOJIb}Ioe BpeMsi — 25 MHHYT.

Types of Tides

Despite the complexity of ocean basin responses to the tide-
‘generating force, three types of tides can -be identified. Diurnal
tides —one high water and one low water per tidal day-— are
the simplest. This type of tide is common in parts of the northern
Gulf of Mexico and Southwest Asea. Semidiurnal tides —two high
waters and two low waters per tidal day-—are common on the
Atlantic coasts of the United States and Europe. Note that
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successive high water and low water levels are approximately
equal, just as predicted by Newton’s simple equilibrium model
of the tides. Along the Pacific coasts of the United States mixed
tides are most common. Successive high-water and low-water
stands differ appreciably. Here. we have higher high water and
lower high water, as well as higher low water and lower low
water.

¥Ynpaxuedue 9. [lepeBepurte cienymiouye npeAsoXeHUss Ha
PYCCKHE si3HIK, O6Gpaiiasi BHHMaHHe Ha BhigeJIeHHBIE (DOPMHI H CJIOBO-
COYETaHHUS.

1. Large loss of life and extensive property damage has resulted
from tsunamis as the aftermath of a distant earthquake. -

2. The size of the waves formed depends on the wind speed, the
length of time it blows in one direction and the distance.the wind
has blown across the water.

3. After leaving the generating area, the waves change beco-
ming more regular.

4, In addition to progressive waves, there is another type of
wave — the stationary wave.

5. A tide may be periodic, such as astronomical tides, or
aperiodic, such as those caused by weather phenomena.:

6. Bulges in bodies of water move from place to place as the
earth rotates, producing daily changes in water level, the type
and amount dependmg on the location and lunar cycle.

7. A diurnal type is one in Whlcl’l there is one high and one
low stage each day.

8. Although asfronomical tides ‘are most evident in the oceans,
they also occur in small bodies of water, but their magmtude
in the latter is so shght that they go unnotlced

TecTsl K 6J10Ky . 5
- . N

I. Ykaxure GYKBOR pPYCCKHEe SKBHBAaJEHTH IPHBEJEHHBIX CJOB H
CJIOBOCOYETaHHI: :

L. ripples a. npuboit 3. swell a. 3m0b
b. psbb ' b. npuaus
¢. HaroH C. BOZOEM
2. earthquake a. omoJizeHn 4. fetch a. yposensb
. b. cefimra b. HaroH
c. semyeTpsaceHHe C. BeJAYHHA

5. surface ‘tension  a. B3auMHOe NpHUTAKeHne

. CcHJia BeTpa
MOBEPXHOCTHOE HaTSXKEHHe
. YPOBEHb BOJH '
aM(puEIpPOMHYECKasd TOYKa
NY9HOCTD '

6. nodal point

oo oo
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KBaApPATYPHEIA IPHJIHB--
CHSHTHAHBIA .MPHIANB . . ..
aCTPOHOMHMYCCKHMH IPHIUB . .- -
. ceficMHYecKass BOJHA .- .. . .1
IpaBATAllHOHHAS BOJIHa '

C. cTofAvasl BOJIHA oy

11. 3anmosHUTe TNPOMYCKH NOAXORSIIHUMH 1O CMbICJiy TepMufiaMu:

1. Periodic rise and fall of the surface of the' ocean resultmg
from the gravitational attraction of the Moon and Sun is called

7. neap tide

oo

8. standing wave

92.. ... is the elapsed time between the Dassage of two sue-
cessive wave crests past a fixed point.
3. .. .. is one of a series of regular long-period waves that

travels out of a wave-generating area.

4. A tide with one high water and one low water during a tidal
day is called .

5 . ... is a Zone of maximum vertical particle mévement in
standing waves where crest and trough formation alternate.

6. Tides of minimal range occurring when the moon is'in quad-
rature, first and third quaters -are called . .

oL is a long-period gravity wave generated by a subma-
. rine earthquake or volcanic event.

a. swell; b. diurnal tide; c. tide; d. antinodé; e. wave period;

f. neap tides; g. tsunami. S

1T

[. B mpusoavmMoM HHXKe TexcTe ABa NpPeNJOXKEHHS HE COOTBETCT-
BYIOT ero OOLIeMY COJEPXKAHHIO. YKaxKHTe LHDPaAMH BSTH- NPeLsNo-
JKEeHH4.

1. The current that accompanies the slowly turning tide crest
in a basin will turn in a counterclockwise direction, -producing
a rotary current in the open portion of the basin. 2. In the swell
we see what may be referred to as a free wave which is moving
with the momentum and energy imparted to it in the sea area but
is not experiencing a maintaining force that keeps it.in motion.
3. In the wave-generating area, free and forced waves are present.
. 4. Near shore the rotary current is changed to an alternating or
reversing ‘current that moves in and out rather than along
the coast as would a rotary current. -5, A forced wave is one that
is maintained by force that has a periodicity that coincides with
the period of the wave. 6. This force would be the wind, and due
to the variability of the wind, many wave systems in the sea area
alternate between being forced waves and free waves.

. 1I. B npxBefeHHOM HHXKe TeKcre OonpenesuTe, rAe KOHuaercs
ozmo W HAYMHAeTcs Apyroe Mpefnoxkexue. B cBoeit padoTe ykamuTe
TOJILKO CJIOBA, MOCJE KOTODHIX HAYHHAETCS HOBOE NpPeJIOXKEHHe.
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The mixed tide may. have characteristics of: -both .diurnal and
semidiurnal tides the diarnal inequality is a characteristic of this
tide, as successive high . tides andjor low tides will have signi-
flcantly different he1ghts mixed tides commonly have a-tidal period
of 12 h 25 min, which i$ a semidiurnal characteristic, but may also
possess diurnal periods this is the tide that is most common
throughout the world and the type that is found along the Pacific
Coast of the United States diurnal. inequalities -are greatest when
the moon is at its maximum declination, and such tides are called
tropical tides because the moon is over -one of the tropic regions.

II1. ITucsmenHO nepeBefuTe caenyomyfi  teker. KoHTpoJbHOe
BpeMﬂ——QO MHHyT

‘Waves

Apart from those very occasionally started by earth-quakes
(tsunamis), all other waves are produced by wind. The wind exerts
a drag on the surface water particles and sets up small orbital
motions in the water. There is some small lateral displacement
of the water, but the wave itself. moves much faster through
the sea, growing as it travels. Three factors govern the size
of the wave: the wind speed, the duration of the wind, and the
distance or «fetch» over which the wave travels. The largest waves
will be produced by prolonged galeforce winds blowing over ocean
surfaces.

r

Yxaxurte GYKBOH NpaBUAbHHE NepeBOJ BHAENEHHHIX (OPM H CJO-
BOCOYETAHHUH.

1. The greater the mass of the objects and the closer they are
together, the greater will be the gravitational attraction.

a. G6abiias Macca, b. uem GoJblle Mmacca, C. camas 6oJbUias
Macca

© 2. We previously stated that the tides were an extreme example
of _sha]low -water waves whose velocity is proportional to the
square root ‘of the water depth.

4. gBJAAUCH, b. ABIAIOTCS, C. ABJAANECH OHl'

. 3. In order for the tidal wave to travel at 1600 km/h the depth
of our idealized ocean would have to be 22 km.
a. JOJMXKHA OHITb, b. A0JXHA Onia OB OHTb, ¢. GHIA GH

It is possible that a free standing wave initiated by strong
rwmds at the surface or some seismic dlsturbance may be set up
in the basin.
4. 310, b. HMEHHO, C. He NEPEBOLUTCS

5. Free oscillations of the type described above are common on
large lakes and were given the name seiche.
a. OMHMCHIBAJIACD, h. ONHCAHHOTO, C. ONUCHBAIOTCS
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6. kn -6rder- to- understand the movement of the wave form
within the basin we need to return our consideration to tidal
forces as they are distributed over the earth’s surface.

a. B NOpsAlKe NMOHMMaHudA, b. angd rtoro, uToGhl, C. CJAEAyeT IIO-
HATb

7. Tidal observation in the open oceans.of the world are insui-
ficient to give a detailed picture of the total tide.

a. fAapaTh, b. 4TOOH AaTh, C. KOTOpOe Aaet f

_8. Constructive - interference: would result -if the :‘two identical
wave -trains came together in.phase. : :

a. pe3yabTaTOM, OBLJIO OB, b pesy.anaTOM 6yneT. C. " pesyJb-
TATOM AOJXKHO :OLITh:

9. ‘A forced wave is one- that is mamtamed by force that has?

a periodicity that coincides with the period of the wave.

a. ofHa, b. BOJIHA, C. He IEPEBOAUTCS

10. Internal waves are known to have periods Telated to tldal
forces.

a. OBLIO MSBECTHO, 4YTO..., D. H3BecTHO, 4TO..
OBbITH K3BECTHO, YTO... ‘

., C. HOJXHO



Ilpunoxernne 1

 CTPYKTYpHO-CMBICJIOBBIE OCOGEHHOCTH
AHrAMACKAX HAYYHO-TEXHHYECKHX TEKCTOB

BaxHefiielr 3agayefi npu H3YyYEHHH HHOCTPAHHOrO $3pKa -5AB-
JsieTcsl OBJIafieHHe HaBBIKAMM H3BJIEYEHHs HH(GOPMAaLMH - H3 TeKCTa:
B 3aBHCHMOCTH OT NHOCTABJIEHHOH 3aJauH uYTeHHe MOXeT OLITh .OpHEH-
THPOBAHO Ha OfipeflejleHHe OCHOBHOIO COLEPKAHUA TEKCTa, Ha IIOHCK
KaKHX-J160 KOHKPETHEIX (DakToB, JAHHBIX H T. A. WJIH HA H3BJeye-
HHE TOJHOH HHpopManuu TeKcra. B m060oM H3 yKasaHHBIX ClIyYaeB
ClefyeT 3HATh CTPYKTYPHO-CMBICJOBHIE OCOGEHHOCTH aHIVIMHCKHX .
TEKCTOB HAy4YHQ-TeXHHYeCKOro xapakrepa. OcTaHOBHMCS Ha HEKOTO-
PHIX H3 HHX.

OHHM K3 BHEHIHHX NPH3HAKOB, XapakTePHHIX JJsi CTPYKTYPHOH
OpraHH3alUl AHIJHHCKOTO HAYYHO-TeXHHYECKOTO TEKCTa, ABJASETCH
NMOPSAJAOK H3JI0XKEHHs HHGOpManui, B KOTOPOM IIPOC/eHHBaeTCs A0-
CT4TOYHO YeTKas I0CJeH0BATENbHOCTh: TEKCT HMEET BBOJHYIO 4acTh,
rie NPHBOJMTCS OCHOBHOE COJEpIKaHHE JAaHHOTO COOOIIEHHS, OCHOB-
HYI0 4acTh, B KOTOPOH IPOHCXOAHUT PAcKPhITHE 3TOrO COAEPHAHHS, H
3aKJAI0YEeHHE. '

ITpu pabore Haj HaydyHO-TEXHMYECKHM TEKCTOM 0cofoe BHHMaHHE
cnenyer o6paTHTh Ha €ro 3aroJoBOK. B CMBICIOBOH CTPYKType TeK-
¢Ta 3arojJiOBKY NPHHAIJEXHUT BaKHeHIIash poJb, IIOCKOJbKY OH B
cxkatolt (opMe Iepenaer ero OCHOBHoe cojep:KaHue. Takum obpa-
30M 3aroJIOBOK SIBJISIETCS IIePBHIM CMBICJOBBIM OPHEHTHDPOM IpPH pa-
6ote HaJ TEKCTOM.

BaxHOH CTPYKTYpHOH eAMHHLelH TekcTa sBasercs ab3al— rpyn-
na CBSA3aHHBIX MeXAY co6o#l NpensoKeHHH, Pa3BUBAIOUIMX KaKylo-
nu6o uperwo. [TouTH Bceria B KaxKAoM ab3aie ojHa ulesl sBJAETCH
fonce BaXKHOH, ueM Jpyrue. B Hell colepKHTCS OCHOBHAS MIes AaH-
HOTO OTPHIBKA TeKCTa. Taxas ujues Ha3blBaeTcs OCHOBHOM uieed aGsa-
11a, OOBIYHO OHA COHEPKHTCS B €ro Havase.

B xauecTBe IpHMepa INpoaHaiMsHpyeM TNepBHIi ab3al TeKcTa
«Energy Sources and Transfers». _

1. The Earth — Atmosphere system needs continuing inputs of
energy in order to operate, since without energy the world would
have no motion or life. 2. There are two basic sources of this
energy: the sun, and the interior of the Earth. 3. Solar energy
is received and transformed in a complex series of energy transfers,
especially in the atmosphere, 4. The interior of the Earth provides
radioactive energy, derived from the time of the formation of the
planet. '
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OcHoBHast ules NPHBELEHHOTO absana CO}lep}KHTCH B nepBOM
IPEANOKEHUH, B KOTOPOM TOBOPHUTCH O HEOGXOAHMOCTH HCTOYHHKOB
9HEePTHH AJs1 (YHKIHOHHDOBAHUS CHCTEMBl <«3eMJsi — aTMocdepas.
Hanee B TeKcTe pacKphHIBAaeTCs COLEpIKAHHE 3TOH OCHOBHOH HIEH,
IPHMEPOM 4Yero MOXKeT IOCAYXKHTb 2-¢ HNpeAJoXKeHHe, coobujaliee
O TOM, YTO CYLIECTBYeT [Ba OCHOBHBIX MCTOYHHKA 3HEPTHH, OJHHM
U3 Kotopuix spiasiercsi CojiHie, a Apyro# HaXOZUTCS B HeApaxX 3eMJH.
B npensoxenusix 3 u 4 B CBOIO OoUepefb INPOHCXOLHUT AajbHeimias
AeTanusanust 5Tofi MHQOPMALHU: B HHX COJAEPIKUTCS YKa3aHHE HC-
TOYHHKOB 3Hepruy. Takue YPOBHM [€TaJH3aIHH MOXKHO OOO3HAYHTh
Kak COOTBETCTBEHHO TIjaBHble (NIpejJOXKeHHe 2) M BTOPOCTENeHHble
(npensioxenust 3, 4) perasin. Takum o06pasoM; HepapxHYecKas
CTPYKTypa NpHBEAeHHOro ab3ama MOXKET 61>m> Hpe,llCTaBJIeHa cae-
RyIOIHM oépasoM

The Earth— Atmosphenc system needs covntimiing
inputs of energy in order to operate.

|

There are two basic sources of this energy: the Sun,
and the: interior of the Earth.

Solar energy is received
and transformed in -a comp-
lex series of energy.

I'naBnasi uaes |—

OcHoBHAsA neTatbl—

" The interior of the Earth

Br : p p .
l OPOCTENEHHEIE 1 provides radioactive energy.
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Hp.unoxgeﬁue 2

Casisyoiue 9JeMeHThl NPEAJOKEHHS M TeKcTa *

B .mo60M TEKCTe BaXXHOE 3HAYEHHe HMEIOT CJIOBA H CJOBOCOUE-
TaHug, CAyXaljHe IJId BHPAaMKeHHs] CBSI3eHl M OTHOLIEHHI, CYIECT-
BYIOIHX KaK MEXAY OTACJIbHBIMH 3JeMEHTaMH NPEIJONMEHHS, TaK U
MeXJy..CAMHMH TpelnoKeHusMH. K sTuM cioBaM M crloBocouera-
HHSIM, KOTODHIe B JajibHeHleM GyIyT HasHBATLCS «CBSASYIOUIMMH 3Je-
MEHTaMU», MOXKHO, HamnpuMep, OTHeCTH cieayiowue: then—sarewm;
hrstly—Bo -IePBHIX, in conclusion — B 3axjioueHHe; moreover — 6o-
Jee Toro; yet— teM He MeHee; in front of —mepen wem-am6o u T. 1.
CBﬂsyloume 3JIEMEHTEL MOTYT OBITb HCIIOJIb30BAHBI B TPENJIOKEHHH
ZJIS BHIOJIHEHUS DasJHYHBIX JIOTHKO-CEMAHTHUECKHX (YHKIHH, ryias-
HHIMH H3 KOTODHX SIBJSIOTCS CJAEAVIONIHE:

-~ BBIPAJKEHHE BPEMEHHHIX, MPOCTPAHCTBEHHBIX, HPHUYMHHO-CJIEL-
CTBEHHBIX, VCJOBHEIX OTHOIIEHHH, HanpHMep: since—c, TakK Kak;
durmg—B TedeHue; on —Ha; behind —nosanp; so— rakum ofpa-
30M; hence—cneAOBaTeano for this reason—mno 3To#f npuumue;
on account of -~ us-3a; because—nomMy yro; as a result—s pe-
sy.ana're to this end—c BTOH LeNbio; uUnless - ecil He;

{" — BHpPa)KCHHE YTOUHEHHS, HanpuMmep: namely —a umenHo; that
ls ‘to say — Tax ckasarb;

— BHIpaXeHHE COOTHECEHHOCTH 4ero-1u6o c ueM-aH6o, HampH-
mep: in this respect— B aTOoM oOTHOmIenHH; in that connection —
B 3TOH cBfAsH, apart from — momMuMo udero-iu6o;

— o6o3HaueHHe cpaBHeHHs, HanpuMep: likewise — cxoxuM 06-
pasowm; similarly — nogo6Ho uyemy-nnbo;

— o6o3HaueHHe HOTOJHUTEJLHON HHpOpMaiux, Hanpumep: and —
u; moreover —6osee Toro; furthermore — xpome ToOrO;

— BBIpaKEHHE NPOTHBONOJOKHOCTH, HalmpuMep: yet— rtem He Me-
Hee; though — xors1; however — ogHako; nevertheless — tem He Me-
Hee; instead — BMecto; on the contrary— Hamnporus; on the other
hand —c¢ apyro#i cTopoHHI

—— BBIpaXKeHHe MOJBEJeHHS MTOroB, Hampumep: in short— Bxpar-
ne; in conlusion — B 3akJioyenue; to sum up — MOXBOXSA HTOTH;

— 0603HaYeHHEe HJIIOCTPAllMH Kakoro-1u6o NosoXeHus, (pakra
u T. 1., Hanpumep: thus — takuM o6pasowm; for example — Hanpumep.

* Crneayer ocof0 NORYEPKHYTb, YTO HNAHHAM TPYNNA CJHOB U CJAOBOCOYETaHHH
BEIAENSETCT MCKAIOUHTENbHO JJIS NPAKTHYECKHX ILedel:.
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Ilpuioxenne 3

Hudpsl ¥ 3HAKM B aHTIMACKOH HayMHO-TEXHHHECKON JuTeparype

UucauresbHble B AHIVIHACKOM sI3BIKE, TaK X¢ KAK H B PYCCKOM,
MOJKHO pa3leluTb Ha KOJHYeCTBEHHble M NOPAAKOBHIE.

KoanuecTBeHHbBIE
(Cardinal)

100
1000
10000

1000 000

KonuuecTBeHHBlE H TIOPSIAKOBEIE' UYHCAHUTE/bHBIE

thirteen
fourteen

tweﬁi}'r.
thirty

one hundred

one thousand

ten thousand

100000 one hundred thousand
one million

ITopsnkoBeie
(Ordinal)

Ist first

2nd second
3rd third -

4th fourth

5th fifth

6th- sixth:

7th seventh
8th elghth
9th ninéth
10th tenth

11th eleventh
12th twelfth
13th thirteenth -
14th fourteenth

2ch twentleth

30th th1rt1eth

100th one hundredth

1000th one thousandth
1 000th ten thousandth
100 000th one hundred

thousandth

1000 OOOth one millionth

Ipu umprBOM 0603HaquHH KOJHYECTBEHHHIX X -TOPSAKOBBIX
UHC/HTENIBHEIX Ka’kjible TPH paspsiia ClpaBa HaleBO B aHMHACKOM

sI3bIKe OTAEaSI0TCS SalIIHTOH a He TOUKOi,

KaK ‘B PYCCKOM SiBBIKE

(corenyer, onHako, MOMHHTb, 4TO 3TH 3aNATHE YacTo onycxalo'rcsx)

Hanpnmep 4,357,804; 5,341; 278,426,614.
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HpH CJIOBECHOM O6OSH&'~I&HPII’I a - TakKXKe IIpH YTEHHH B COCTaB-
HBIX YHCJHTEJBHHX B npenesax KaxJIblX Tpex paspsiioB. Tiepel ge-
CATKaMH, a eCJIH HX HeT, TO nepel eIHHHIAMH CTaBUTCSH COIO3 and:

101 — one hundred and one
152 —one hundred and fifty two
1001 — one thousand and one
2325 — two thousand, three hundred and twenty five
15972 — fifteen thousand, nine hundred and seventy two
934 753 — two hundred and thirty four thousand, seven hundred
and fifty three

Ilpo6rEle UHCAHTETbHBIE

B mpoctex mpobax (vulgar -fractions) umcautens Bhpaxaercs
KOJINYECTBEHHEIM YHCJIHTEJbHBIM, a 3HaMeHaTeJb — IOPSIKOBHIM YHC-
JurenbHbM, HanpuMmep 1/8 —one eighth, 1/4 —one quarter (mau:
a quarter), 1/2—one half. :

B npecaTuuHBIX 11p06sxx (decimal fractions) nesoe UYHCJAO OTHe-
asetcsi oT npoGu Touko#, a He 3anATol, Kak B PYCCKOM. s3blKe.
Kaxpas nudpa uuraercs oraenbHo. Touka, oTjensiollas Lenoe YHC-
Jo ot xpo6u, umtaercs kak point. Hyap unraercs xak nought wuiu
zero WJAH He umraercsi BooGumie. Hampumep, 0.125 uguraercs xax
(nought) point one two five; 0.25 —(nought) point two flve 0.5—
(nought) point five.

IMpumeuanne. 0— «HyIb» MOXKET HMETb HECKOJBLKO NPOYTeHHH
B aHIJIMHCKOM -fI3BIKE:

O0=nought, zero — B’ AecATHUHBIX ;Lpo6;m npnqu Zero — xapax-
TEPHO JJIS aMEPHKAHCKOrO BapHaHTa AHTJIHACKOrO sI3BIKA; °

0=/{ou] B marax. Hampumep, 1706 — seventeen Jou] six;

O0==nil B pesayabraTax CHOPTHBHHIX COPEBHOBaHHH; HalpHMeD,
The result of the game was 3:0 (three-nil).

O6paruTe BHHMaHHe Ha TO, Kak upraercs 0 B CJEAYIOLIHX YHC-
JIATENBHEIX o

108 — one hundred and eight;

4,006 — four  thousand and six;

4,105 — four thousand, one hundred and five;

0.6 — nought point six;

0.07 — nought point nought seven;

1.008 — one point nought nought eight. .

XpOHOJIOI‘I/I‘IeCKI/Ie JaTbl

Tonwr 0603Haqa10Tc51 KOJIMYECTBEHHBIME THCAATEIbHEIME CHIeAYIO-
mHM ‘o6pasoM:

1900 — nineteenn’ hundred

2000 — two thousand

1905 — nineteen o [ou]five

1988 — nineteen eighty eight
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CaoBo «year» (roz) mocie o603HAueHHsi rofa He ynorpeﬁme'rcs,
0JHaKO Bo3MOxKeH BapHaHT In the year  (of) 1988. .
Jlate 0603HAUAIOTCS MOPSAKOBEIMH -UHCAHTEbHEIMH:

13th July — the thirteenth of July. - o
May, 20, 1988 — the twentieth of May, nmeteen elghty e1ght

MareMaTyueckHe CHMBOJH H BBIpAXKCHHA

B sToM paspmesie npHBOASATCS HEKOTOpHie Hambosee pacrmpocTpa-
HEHHBle CHMBOJIBI H BBIDAaMKEHHS, MCIOJb3yeMble B MaTeMaTHKE, Ieo-
METPHH M CTATHCTHKE.

plus/and

minus/take away

plus or minus

(is) multiplied by/tlmes

(is) d1v1ded by

is equal to/equals

s not equal to/does not, equal
-is more than

is more ‘than or équal ‘to

% per cent

loge natural }oganthm or logarithm to the base e

v (square) root; 19 the square root of nine

13/ cube root; 1/8 the cube root..of eight; 1//& the fifth root of x
x%— x squared; 3% three squared or the second power of three
x3— x cubed; 5 Jive cubed or. the third power of five

5 five to the power of four

Z angle
L rlght angle
A triangle .
|| is parallel to
Lis perpendlculal to
° degree
" minute (of an arc)
second (of an arc)

VVR%n+xwl+

14

Paccrosiune, BricoTa, ray6HHa

TpanuuuonHo Mepsl naudbnl B Benuko6putanuu u CIHA Boipa-
}ajnuch B Jli0Max, QyTax, spaax ¥ T. X., OKHAKO Tenepb Bce 60Jb-
nlee pacnpocTpaHeHHe ToJydyaeT MeTpHUecKasi chHcreMa. Huke mnpu-
BoxATcs Haubojiee pacHpPOCTPaHEHHHBIE €fHHMILBL naMepeHnﬂ obenx
CHCTEM.

in — inch — gmiofim

ft — foot — dyT
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yd —yard—spn .7
mi— mile — Muna
mm — millimetre — MHJIJIHMeTp
cin — centimetre — cantamerp
km— kilometre — kunometp’
m — metre — MeTp
sq in —square inch— KBaZpaTHBI [0kM
sq ft—square foot— xBanparumit oy
- 8q yd —square-yard — KBagpaTHbI# Apx
cu in-—cubic inch ——--Ky.6nqecxnﬁ JUIOHNM
cu ft— cubic foot — xyGuueckusi dyr
cu yd — cubic yard — xy6uueckuit sipi.

Temnepatypa

B BeauxkoGpHTaHHH A/ H3MEpEHHS TEMIEPATYPHl HCIOJb3YIOTCS
KaK CTorpajycHas IukaJja, Tak 4 wmkana Papesrefita. Ilpumeps:

Fahrenheit Centigrade
Water freezes at thirty two Water freezes at nought deg-
degrees Fahrenheit (32°F). rees Centigrade 0°C).
Last' night we had nine deg- Last night the temperature
rees of frost (23°F). was five degrees below zero
It was ninety five in the (—5°C).
shade this morning (95°F). . It was t‘hirty five in the shade

this morning (35°C).

Tepeson ‘3HAUCHUR S OALHOH HIKaJdbl B upyryro ocymecTBJmeTc;I
o cAeAYIOUIUM (opMyaaM:

°C= (°F — 32) -5/9
°F==5/9°C +32

Paciosoxense B npOCTPAHCTBE

CroporH cBera Compass points... Adjeétives
N north (N) northern
NW NE north-east (NE) north-eastern
AN / east (E) eastern
WA-»--\ 7 _E south-east (SE) south-gastern
N south (8) v southern
J AN . south-west . (SW) south-western
SwW , SE - west (W) western
. -5 north-west (NW) north-western
Tlpumepsi: ..
- north - |
to east caplta
X is -i-thhe south of the courltry
’ west
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X is to the east of the capital — X wnHaxoguTca. XK BOCTOKY OT

CTOJIHIIBL,

X is in the south of the country—X HaXONUTCS Ha 1ore CTpaHHL

J HpOCTpaHCTBo
to ... right — ganpaso
h _

leit — caeBa
on right hand side—#Ha npaBoli cTopone
" the . w
in leit hand column —B JeBOf KOJ/IOHKE
in the,top le.ft-hand cOrh'e?—— B Be'pXHeM,.JIEBOM Iy

bottom right-hand B BePXHeM IPaBOM YIiy

. middle —B cepelnHe

at the top — BBepxy

bottom — BHH3Y

Pasmepn

Nouns

- phauHa — length;

mupuHa — widht;

r1y6uHa — depth;

BricoTa — height;

toquna — thickness;
eMKOCTh, BMECTHMOCTh — capacity;
nJIoLans — area;

06bem — voluime,;

OKPYKHOCTh — curcumference
Juamerp — diameter;

paauyc — radius.

in the centre —B meHTpe

corner — B .yray -

Ajectives
long;
wide;
high;
deep; -
thick.

XuMuueckue GopMyJIn!

IIpy uTeHuH XHMHMUECKHX 3JIEMEHTOB M (OPMYJ HEOGXOLUMO NOM-

HHUTb CJeAyollee::

— Kaxnas. 6ykBa H nmbpa YUTaETCS - OT/eJIBHO, Haalpxmep
v  NaCl (en ei si el);
. — 3HAKH, HCMOJb3yeMHE B xumuqecxnx cpopmy.nax ‘lHTa}OTCH cie-

- pyomuM obpasom:

+ plus, and, together with, added to, combined Wlth

: = give, form, are equal to
— forms, is formed from - ,
« give, pass over to, lead to.
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