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- NMPEAHUCJOBHUE

Jannplli ydeGHuk npeamasHaueHn Jas crypestoB 11—I1I1 kypcos,
H3Y4aI0UKX THAPOMETEOPOJIOTHYECKHE ClienHaibHOCTH, Lleabio yueOHu-
Ka spasiercad oOyueHHe UYTeHHIO W TOHHMAaHHIO JAUTEPATYPH IO cIHe-
LIHaJbHOCTH Ha AaHrJAHACKOM sisblKe.. Bce TEeKCTHl, -BKJAIOUYEHHBIE B
yueOHHK, B3SiThi W3 OPHIHHAJbHBIX AHTAMHUCKHX H aMEepHKAHCKUX HC-
TOYHHKOB. YuyeOHHK COCTOHT U3 TpeX pasjenoB: <«MeTeoposorus»,
«Inpponorusiy, «Oxeanonorusy H Tpex nphHiIoxenuh: «CTpPyKTypHO-
CMBIC/ZIOBhIE OCOGEHHOCTH AHIMVIHHCKHX HayYHO-TEXHHUYECKHX TEKCTOB,
«CpoA3yomHe 3JIeMeHTh NpefJIoXKeHus H Texcray, «Lludpu B aurauii-
CKOfi HayuyHO-TeXHHYeCKOH Jaurepatype». Kaxjablii u3 pasgenos yyed-
HUKa paccunTaH Ha 85—100 yacoB ayaHTOPHBIX 3aHSITHH.

Crpykrypa yueGHuka. Pasjennl yyeOHHKA COCTOST H3 HECKOJIbKHX
6/0kOB 00beAHHSIOIHX TeKCThl OIpeAeJeHHOH TemMaTukKd. B cBoio
OoYepeAb KaxKAblH OJIOK BKJIOUaeT B ce6si HECKOJNBKO YPOKOB, COLEP-
JKAalWMX BBOJHBIE VIIpaX{HeHUs, 6a30BBIH TEKCT, JieKCHYeCKHe, TEeKCTO-
Bhle H rpaMMaTHyecKHe YyIpakHeHHUs. DJIOK 3aBepliaeTcs COOTBCT-
CTBYIOUIUM TECTOBBIM KOMILJIEKCOM, COCTOSIL{HM M3 JIEKCHUECKHX,
TEKCTOBBHIX M TpPAMMAaTHUYECKHX TeCTOB, OOO3HAYEGHHLIX COOTBET-
creegno kak TJI, TT, TT.

Bpozxnble ynpaxcHeHHS HMEIOT ILeJbl0 PasBHTHE HABHIKOB IPOIHO-
3HDOBAHHMA COMAEPKAHHUS IIpeJJiaraeMbIX TEKCTOB O HEKOTOPHIM H3
€ro0 KOMIIOHEHTOB (3araBHIO, KJ/IOYEBHIM CJIOBaM, OTAEJbHBIM Mpej-
JIOXeHHAM H T. X.). JleKcuueckue yrnpaxKHeHHsi NpefHasHAuYeHbl AJs
CHATHS JIEKCHYECKHUX TPYAHOCTeHl IIPH O3HAKOMHUTEJbHOM H H3Y4alo-
Hiem yreHuHd. Tak Xe KaK H BBOIHBIE yIpaXKHEHHS, KOMIJIEKC JEKCHUe-
CKHX YNpa)KHeHHH DeKOMeHAYeTCH BHITIOJHATD B AayNUTODHH TOCHe
BBEeAEHUSI COOTBETCTBYIOLIEro MaTepnaJa IIpenonaBaTejem. 1excro-
Bbie YNPaXKHCHUS NPEJHA3HAUYCHK JJisi DA3BHTHH HABLIKOB NOMCKOBOTO
H H3y4Yalollero YTEHHS, & TakKXKe- AJA COBEPLIEHCTBOBAHUA HaBHIKOB
nepesoja. st 3Tofl uenn HCMONB3YeTCS TAKKE PSI JOHOAHUTENLHEBIX
TEKCTOB, COBNALAOUIUX II0 CBOEH TeMaTHKe C cojep:KaHueM 0asoBOro
TeKcTa. DoJblUHHCTBO  YypOKOB  3aBepilaeTcs  FPAMMATHYECKHMH
yIpaxKHeHHAMH, NpeJHa3HaueHHBIMH TJaBHHIM 00pasoM MJjsi pasBH-
THf HaBHIKOB IlepeBOfa IPEAJIOKEeHHH, cOopepXKauux Haubojee Xxa-
paxkTepHble AJIs1 aHIVIKHCKOTO $S3bIKA TPYAHOCTH TI'PaMMaTHYECKOTO
xapakrepa. CJsenyer OTME@THTb, 4TO YYeOHHK He NpPEANOiaraer CH-
CTEMHOr0 H3yYeHHs TpaMMaTHYEeCKHX CTPYKTYpP; BHUMAaHHe aKIEHTH-
pyerca TjiaBHBIM 00pasoM Ha TeX IPaMMaTHYECKHX SBJAEHUAX, KOTO-
pele NPHCYTCTBYIOT B H3y4YaeMOM TeKcTe H HaHOoJee 4acro BCTpe-
HalTCA B aHIVIHHCKOH JuTepaType THAPOMETEOPOJOTHYECKOro Xapak-
7epa, '
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METOAHYECKAS 3ANMHUCKA

Ilpu McToNB30BaHHHM JaHHOrO yYeOHHKa Ha B3aHATHAX O aHLJIHH-
CKOMY #A3HIKY HauboJee uenecooépaaﬂou ABJIATCA CJEAYIOLias CHCTe-
Ma BHIIOJHEHHs 3aJaHui:

— BBoanble, nekcHYECKHE H YACTb TEKCTOBHIX YIpazxKHEHHH BBHIIOJ-
HAeTcs Ha ayAUTOPHBLIX 3aHATHAX, B OCHOBHOM HAapDHBIM ' METOLOM.

— JloMa  CTYAEHTH HOMKHEL 0ojee HOAPOGHO HIYUHTH Gas30BHIN
TEKCT YpOKa, CaMOCTOATeIbHO NpopaboraTh JekCHUecKHue 3aJaHHS
C HeNbI0 YCBOEHHsI HOBOH .JIGKCHKH, & TaK:Ke BHINOJHHTb OCTaBLIHecHd
_ TEKCTOBBble YHparKHEHHUS.

— YacTh caefyIOUIerc ayAHTODHOIO 3aHATHS I_[eJIeCOO5paSHO 110-
CBSITHTb TIPOBEPKE BHINOJHEHHs JAoMaliHero 3azauus. [Js aTol meiH
MOTyT OBITb HCIOJB30BAaHBL KaK OTACHAbHblE 3aJaHHsl CaAMOro 'yueOHH-
Ka, TaK U KpaTKue JIeKCHYeCKHEe JHKTAHTBI, TeCThl H -YIPaXKHeHH:H
HepeBOHOIO XapaKTepa, MOATOTOBJEHHBIE HpelojgaBaresieM. 3aHATHE
3aBeplIaeTcsl IOBTOPEHHEM ~ONpeAeNEHHBIX I'paMMaTHYeCKHX' TeM~ H
BHIIOJIHEHHEM COOTBETCTBYIOIIHX yipaxkHeHH#t. [loBTopenne mpoiigex-
HOro pasjesa. rpaMMaTHKH H YIpPaXkHEHHd, HalpaBJ/eHHbe Ha' ero
3aKkpelJyieHHe, COCTaB/A4I0T AoMalllHee 3ajaHue K CiaelylolleMy -ayiH-
TOPHOMY 3aHSTHIO.

— HayueHue ouepennoro ypoxa ueﬂecooépasﬂo HAUHHATL Ha HO-
BOM AayJHTODHOM 3aHATHUH,

OcoGoe BHHMaHHE C/ICLyeT. YACNHTH pabore o passmmo CKOpO-
CTH 4YTeHHA. B  psige ynpakHeHHH, riaBHBIM 00pa3oM - mepeBOJHOTO
XapakTepad, yKashlBaeTCcsi KOHTPOJIbHOEe BpeMs, OTBEJeHHOe Ha: BBINOJ- .
HEHHe JaHHOro 3afaHus. EcJH CKOpPOCTb YTEHHSA OCTaeTcs HHXKe yka-
3aHHOH, CTYIeHTaM CJelyeT  PeKOMEHAOBAThb. IepeyHTHBATb YyKasaH-
Hbl TEKCT (COCPeAOTOUHBAsiCh Ha €ro COAEPKAaHHH) JO Tex Top,
noka He 6yJeT NOCTHTHYyTa HeoOXOZHMas CKOPOCThb. B TO e BpeMs
Heo0XOJHUMO YUK TBIBATh, -4YTOGHl IOBHIUMIEHHE CKODOCTH YTEHHs He IO
B yulepl IOHAMAHHIO COAEPHKAHHSA, :



METEOPONOTIHUA

Baok 1. THE EARTH — ATMOSPHERE SYSTEM

LESSON 1

- ¥npaxuenue l.- ([Tapuas paGora). TlpounrafiTe 3arosoBox
TPUBOAMMOro HMXKe TeKcTa. [lojyMaifiTe, O ueM B HeM MOXKET HATH
peus. IlpuBenure 10—15 cjioB, KOTOpHle, ¢ Bamiell TOYKH 3PEHHS,
AOJVIZKHBL BCTPETUTHLCHA B TEKCTE.

[Ipounradite TekeT npo cebst (KOHTPOJbHOE BpeMsi— b MHHYT) H
OmnpejeJHTe, COBNANM U BalH NpPeAIOJNONKEHHS C ero CoJAepiKaHHEM.

Text 1A. The Global Hydrological Cycle

There are several important pathways: of matter within - 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 d15$1pated
by friction due to air resistance, and only a fraction remains as
potent1a1 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. ground water system and flows underground,t:owards 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 % 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 pabora). [lpounraiite caexylomue
CJI0Ba M ONpPeLeNUTE HX COOTBETCTBHS B DYCCKOM S3HIKE:

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

Yunpaxuenune 3. (Ilapuas pabGora). Onpejenute 3HaueHHE
BbIIeJIEHHBIX CJIOB IO KOHTEKCTY.

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

2. The resultmg water vapour is transported to the land areas
by atmospheric - circulation.

3. The fall of precipitation over the land converts potentlal
energy to kinetic energy.

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

5. In addition to its circulation patterns, the hydrological cycle
also embodies a number of reservoirs or storages.

Ynpaxuenune 4. Bubepure pycCKHe SKBHBAJICHTH IpPHBELeH-
HBIX aHTJHHACKHX CJIOB.

matter — Boga terrestrial — semuoi
JBHXKeHHe KOCMHMHYECKH
MaTepud COJIHEUHBIH
passage — NPOXOXKJeHUe dissipate — KOHUEHTPHPOBATH
IPOHHKHOBEHHE ‘PacceHBaTh
KoseGaHne nepenaBaTh
solar — 3eMHOH’ infiltrate — npeogonenats
' KOCMUYeCKHU IPOCAYUBATHCH
COJIHEUHBIH HCIapsAThCs

Yuopaxueunue 5 Kakwe yactd peun 0603HAYAI0TCS B CI0Bapsax
CASAVIOUIUMH COKpauleHHsIMH:

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

OmnpeznennTe, K KaKHM YacTsIM peuH JpHHA[JexXaT CJeAYoHmHe
CJI0Ba; HANHIIKTEe COOTBETCTBYIOUHE AaHIVIMACKUE COKpALjeHHA J1Jsd
KaXI0ro U3 HUX:

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

YupaxuHeunune 6, [lpexsapure/pbHO  03HAKOMHBIIHCH € MPHJIO-
¥eHweM 3, TpounTalfiTe MO-aHIVIMHACKA Bce UH(PH, BCTPETHBIUIHECH
BaM B Tekcre 1A.

Ynpaxuenue 7, (Ilapuas pabGora). IlpexBapuresibHO npouu-

Tap NpUJOKeHHe 1, HafimuTe B 3-M ab3aue OCHOBHYIO- HIEIO, IJaB-
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HBle U BTopocreneHHme LeTanm, SaHOJmHTe B CBOHX -re'rpazmx rpacpm
cneny}omeu TadJmubI' v e

OCHOBHAR Hies o l — |

rjasHas ferass I . ' v I

BTOPOCTeNeBHblE JeTalH ’ ' I

Yunpaxuenue 8. (ITapuas paborta). BbIGepHTe II0/|3aT0JIOBKH
J4s KaXaoro ms Tpex absames Texkcra- 1A.

1. Cnoco6sl mepenoca BeLIECTBA B CHCTEME <«3eMJs — aTMO-
chepa».

2. CtpykTypa aTMmochepsl.

3."Poib- BOAB B CHCTEME «3eMiisi— atMochepar.

* 4, Tlepexox MOTEHUHAJIBbHON 3HEPruu B KHHETHUECKYIO.

5. Mcnaperne u TpaHCHHpauus.

6. Haxonsnenue BaAary. : : .

Yunpaxuende 9. Onupasack Ha <cofiepXKaHHe ITPOIHTAHHOIO
Texcra 1A, pacckamurte NO-PYCCKH!

— 0 cnocofax TepeHoca BeNIecTBa B CcHcTeMe <«3eMJisi — aTMO-
chepar;
=0 xpyroaopore BOlIbI B npapo,ae, '

' 0'zamacax BOIbl B CHCTeMe «3eMJis — aTMochepas.
... ¥npaxueunue 10. (Ilapnas, paGora). CocrasbTe Mmiad nepe-
‘ckasa Tekcta lA. '

lepaxmeane 11.. HOCTaBbTe TJ1aroJbl-CKa3yeMbele JMaHHBIX
npenmmenuu B dopmy Present Indefinite.

1. There (to be) several pathways of matter within the Earth——
Atmosphere 'system. - :

2. Water in_the oceans (to evaporate) under the influence of
solar radiation. c B

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

4 Some of the prempltatlon (to mhltrate) the soil.

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.

B’npamHeHHe 12, Hepennmme CAeAyOlHe NPEATOKCHHS,
MOJYEePKHUTE B HHUX MOJJIEXKAIHe W NMOCTAaBbTe B CKOOGKAX Te IJaroJibl,
KOTOpBIE HE COIJIAcyIOTCsS ¢ HUMH.

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

Yupaxsaenue 13. B JeBom cronbue NPHBONATCS HEKOTOPHE
ryiarosibHele (GOpMBI, B IpaBOM — JHYHBle MecrouMenns. Ilogbepure

COOTBETCTBYIOLLHE APYI JAPYry 3JEMEeHTH M3 npasoro U JeBOTo
croabua. '

. is 1.1 2. he 3. we 4. they 5. she
are 1.1 2. they 3. you 4. we 5. it
were L. you 2, they 3.1t - 4. she 5. we
. am 1. you 2. we 3.0t 4.1 5. they
.will be 1.1 2. he 3. we 4. they 5. it

Ynpaxaenue 14, Hafignre mnoasexaiiHe H  CKasyeMBE B
npefnoxenusx 2-ro absama rexkcra 1A. O6bsicuure,. KaKHMH UaCTAMH
pEYH OHH BhIPAYKEHBHL.

oo o

Yonpaxsaenue 15, [lepeBeaure Tpernil absan Tekcra 1A much-
MenHo: KoHTposbHOE Bpems sl nepeBoja — 20 MHHYT.

LESSON 2

Ynpaxuenue 1. (Ilapuas paGora). Ilommirafitech BCHOMHHT,
4TO- BaM H3BeCTHO 00 H3MeHEHMSX B CHCTeMe «3eMJs— aTMocepas
B TIPOILJIOM. '

A Temepn He Gosee ueM 32 5 MHHYT npoqmame TeKCT H HafinuTe
B HeM OTBeTHl Ha CJEeJYIOIiHe BOIPOCHL

. KaxoBsl npHYMHB H3MEHEHHH, NPOHCXOAAINX B cHcTeMe «3eM-
5 — aTVIOC(pepa»? ' v 2
- 2. B yeMm cOCTOHT CyTh TeopuH MunaHkosHya?

3. KaKOBa poJibh YesJOBeKa B H3MEHEHHH KJHMaTa SeMJm>

Cﬂosa, KOTOPBle IOMOTYT BaM IOHSTH coepkanme TeKcTa:
realm — coepa

landscape — nannmadr

environment — okpyxamomasa cpela

to -induce — BHI3BIBATH

interior — BHyTpeHHHﬂ 9acTh

shape — dopma

to bring about — BEI3HIBaTS, OCYIIECTBAAT
-shift — Hamenenue, - caBUT

fluctuations — kome6anns

distribution — pacnpenenenune

curve =— KpHuBas

long-term — moarocpouHbIf

radiation input-— nocTynienHe papHanuu
angle of tilt — yros nakJaomna

‘@FPF??;ﬁ??ﬁ;F?



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 fo 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 atmospheric circulation caused
by -fluctuations *in - the: a‘mount and distribution of insolation
received by the Earth. e

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 caleulation
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°

Fmally, 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.

YunpaxHenue 2. B npusogumol HMKe TabJHlle I[OCTaBbTE
IJI0C B COOTBETCTBYIONIEH KOJIOHKe, IipellBapUTEJNBHO - ONPEJIENuB,
NPaBHJBHBIM HJM HENPaBUJbLHBIM SHABJSETCS TO HJH HHOE YTBEpK-
IeHHe.

Right Wrong

1. 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 posxtlon
of the Earth’s oceans.and land - areas.

. Climatic changes are not the result of shxfts in
atmospheric ‘circutation,

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

.-Many of the recent changes; in-:the Earth<— Atmo-
sphere system have been brought about .by - the wind.

S o e w

Yopaxuenue 3. (Hapﬂaﬂ pa60Ta) Bb16epme u3 Texcra IB
8—10 OCHOBHHIX, C TOYKH spemm CMI:ICJIOBOH Harpyaxn CJIOB (Kmo-
yeBLle CJIOBA).

Yunpaxueunue 4. Ilepesenure TeKCT TIECHMEHHO. KOHTpOJIbHoe
Bpems — 20 MUHYT.

The Earth—Atmosphere system is supphed vmth energv fxom 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:- Iargely 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-term changes in the system are induced by tectonic.activity
or climatic change and, more recently, also, by man. '

Baox 2. ATMOSPHERIC MOISTURE

. 3amOMHHTE SHaYeHHs CJIEAVIONIEX CJOB M- CIOBOCOMETAHHH, KOTO-
phle BCTPETATCS BaM B Tekcrax OJoka 2. o

moisture — BJIaXKHOCTD

evaporation — ucmapenue -

precipitation — armMoctepnrie ocamm , .

absolute humidity —abco/ioTHas BIaKHOCTb

specific humidity — maccoBas monst Baaru

relative humidity — ortHOocHTesBHAs BJIaXKHOCTDH

water vapour — BoAsHOH map

condensation nuclei — aapa KoHAeHcanuy .

adiabatic processes — agHabaTHyecKHe TPOUECCH

dry adiabatic Iapse rate——cyxo -aauabaruyeckufi rpajiHeHT TeM-
nepaTyphl

saturated adiabatic lapse rate —Baaxuo-axnabaruueckuit rpa-
JHEHT v

dew point — Touka pocH
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clouds —~ oBnaxa '
stratiform clouds — cioncroo6pasnrie o6naxa
cumuliform clouds —kyueBooGpasurie o6aaka
iog — Tyman
radiation fog — paauanuonnbi TyMaH
advection fog — afBeKTHBHBII TyMaH

- steam fog — Tyman ucnapenus
freezing nuclei — sigpa 3amepaanus
hail — rpan
thunderstorm — rposa -~
lightning — mMosnus '
saturation — Hacelilenne

LESSON 3

Yunpaxunenue 1. (ITapras paGora). Ilo naHHBIM KJIIOYEBBIM
c/loBaM NocrapafiTecb OnpelesuTb, 0 4eM OyjneT MATH pedb B TeK-
cre 2A. '

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

Yunpaxuenune 2. [Tpountafite TekcT 2A u npuaymafiTe K HeMy
3arojioBoK. Koutposbnoe Bpems-— 10 MHHYT.

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,
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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 eompensated: by .conduction and. radiation.
In the reverse process of condensati‘on, 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 evap‘oration 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 -al{érnatively,
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 thé atmosphere. A basic requirement is some
tiny particle or nucleus on which the water vapour can condense.
In the lower atmosphere .this is mnormally  no- problem,; since
abundant condensation nuclei exist, principally common salt de-
rived from the sea, and dust partlcles

Ynpaxuenue 3. I'Ipoqmame CIelylollye CJIOBA H ONpeleHTe
HX COOTBETCTBUS B PYCCKOM $i3BIKe.

‘Global; form; temperature; absolute; mass; cubic centimetre;
constant; meteorologlst maximum; phase erergy; ‘process; grami;
compensate; radiation; factor; potentlal proportionally; condition;
result; method,; nucleus* normally' problem.

YnpaxHeHue 4. B npaBofi KOJIOHKe HalIuTE PYCCKHE 3KBHBA-
JIEHTHl CJIeJyIOUIHX aHTIHHCKAX CIOBOCOYETAHHMIL:

1 hydrological cycle 1

2 amount of moisture 2

3 saturation limit 3 0cTaBaTbCH NMOCTOSHHBIM

4 depend on something 4 cTaHOBHUTbCA HACHIIIEHHBIM
5 warm air 5 morepsi Temna
6 become saturated 6 ruApOJIOrHYeCKHH LHKJ
7 7
8 8
9 9

CKPEITOE TENJa0
mpepesa HaCbIOICHHUSHA

absolute humidity KOJIHUECTBO BOJBE
KOJIHYECTBO BJIATH
TENJBIH BO3LYX

remain constant
amount of water

10 process of evaporation 10 nomnmep:KuBaTL MCHapeHHE
11 latent heat 11 TemmepaTypa majgaer

12 heat loss 12 abconoTHan BJAaXKHOCTD
13 ‘maintain evaporation : 13 3aBucers oT dero-nubo
14 temperature drops - 14 mpouecc HcnapeHud

15 tiny particles C 15 Kpomeusble YaCTHIH

12



~Vnpamuenne 5 AbGerpartiinte cyitiectsirenbiite, taiie Beefo

o6o3Havalole B HayUHO-TeXHHYECKOH JIHTepaType NPOIECcChl, Kauect-
Ba ¥ ABJEHHS, XapaKTepU3YIOTCA CAeAYIOUIHMMH THOHYHBIME AJS HHUX
cy(ppHKECAMHU: S :

turbidity, gustiness, disposal, production, distance,. turbulence,
_drainage, consistency, improvement. :

O6pasyfite abcTpakTHbIE CYIIECTBHTENbHEIE OT CIeAYIOIUX NpH-
JaratejbHBIX U TIJIarOJoB, HalAuTe HX 3HAYEHHE B C/IOBape:

humid; useful; ' compensate;
evaporate; - relatlve radiate;
saturate; actual; conduct;
express; . exist; dry;
constant; significant; - maintain.

Ynpaxuenue 6. 3anosHuTe TafauLy caI0BaMH H3 Tekcra 2A no
caejyijouleMy obpasiy, DpPHHHMAas BO BHHMAaHHE 3HA4YEHHS .COOTBET-
CTBYIOLIMX Cy(PQHUKCOB:

Tnaron . CyuiecTBHTENBHOE IpunaratenbrHoe | [Ipuuacrie Hapeune
evaporate . evaporation -~ global used - actually
using :

YnpaxHeHHe 7. (Hapﬂaﬂ pa60Ta) 3anoJHuTe TIPONYCKH IHOK-
XOAALUMH [0 CMBICJY CJIOBaMH.

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 . . . . .of. . . . . . At night water
vapour condenses on the cool ground to form . . . . ..

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

Yunpaxunenue 8. (Ilapraa pabora). 3an0J1HHTe IIPOIYCKH IIOX-
XO,ZIﬁI.LLHMPI 110 .CMBICJIy Te€pMHHaMH.

I... . . . .is the transformation of a liquid into a gas by the
escape of molecules from the free surface of the liquid.
.. is the weight of water vapour in a unit
weight of air. S

3. The ration between the actual amount of water vapour present

in the air (its absolute humidity) and the possible amount at that

temperature is the . ..
4. Humidity of the air is measured by meansofa. . . . ..

Ynpaxunenue 9. (Ilapsas pabora). Ilpoumrafite mnpusoxe-
HHe 2 ¥ ompelesuTe, K KAKHM Pa3HOBHAHOCTAM IIpHHAJJ/MEXKAT Te CBS-
SyIOLIHE 3JeMEHTH, KOTOpPBle BCTPETHJ/IHChL BaM B IPOYHTAHHOM TEK-
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cre. Brimmiumre 2TH CcoBa H caopocoyeranusy, 3afioMuHiiTé HX 3Ha-
YeHHd.

Ynpaxunenne 10. Eme pas mpoumrafite Teker 2A u paccka-
KHTe II0-DYCCKH:

—— .0 BJIaXHOCTH aTMoc(ephl;

~— 06 a0CoJIIOTHOH, OTHOCHTeNbHOH BJIAXKHOCTH H MacCOBOH HOJH
BJIATH;

— 0 (Qakropax, cHocoGCTBYIOUIHX HCHAPEHHUIO;

— 00 ycJOoBHSX BO3HHKHOBEHHS KOHJIEHCAIHH.

Yunpaxd"enue ll. Ecimn Bo ne nomsam colepxanue TOH WM
MHOH yacTH TeKkcTa 24, HepeBeitTe ee IHCbMEHHO.

Yuopaxuenue 12. (Ilapuas pabora). Hadgure B 1-M absaue
Texcra 2A OCHOBHYIO HACI0, I'VIABHBIE H BTODPOCTENEHHBIC AEeTaJu.

Ynpaxnenune 13. (Ilapuas pabora). OsaraaBbre Kamablid a6-
san Tekcta 2A.

Ynpaxnenue 14, (Ilapras pabGora). B npHBOAKMOM HHKe OT-
PhIBKE TEKCTa HMEIOTCH ABAa NPEAJOKEHHS, KOTOPhie N0 CBOEMY CMHIC-
JYy He COOTBETCTBYIOT ero ofuieMy cofepxanuio. Onpejgenure 3TH
npeIoKeH .

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 of 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.

YnpaxHenne 15, [laHubie yTBEePXKAEHHA HE COOTBETCTBYIOT

- AefiCTBHTeNbHOCTH. BHHMaTenbHO npouuTalte TeKCT 2A H CpaBHHTe

€ro ¢ STHMH YTBEpXKAEHHSIMH, HCIpPaBbTe HX H OOBACHHTE, NOYEMY
OHH HEBEPHBL.

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 speciiic
humidity, the ratio of the condensation of water vapour to the
weight of the air. 5. As a body of air rises or sinks it undergoes
volume changes, and its absolute humidity is thus a constant
figure.

Yunpaxuenue 16. Onpesennte HCXOAHBIE (GOPMBI CIACAYIOUHX
CJI0B:
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could; started; exists; known; involved; accomplishing: more
effectlve higher; saturated; depending; occurs; more common;
auclei; wettest. o

YnpaxHeHue {7. B npuBOSZHMOM HHXE TEKCTe MOCTABbTE IVia-
roael-ckasyemele B .Qopmy Past Indefinite.

Rainfall. August 1987

Monthly rainfall totals (to be) above normal in southern
Scotland, Northen Ireland, nothern and eastern England. Rainfall
amotnts (to range~xone6amcs) from as little as 13 per cent
at Plymouth to 273 per cent in Norfolk.

East Anglia (to have) the wettest August for 30 vears, 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 Highlands (to be) almost
impassable because of flooding.

Yopaxnenue 18 3anosimure Tabiauly NpuiaraTeNbHBIMH U
HApeuUsMH, BCTPETHBIIMMHCS BAM B NMPOYUTAHHEX TEKCTaX, IO Cle-
AyoleMy obpasiy:

ITonoxHTeALHAA CpaBhHTebHAS [Ipesocxonnas
CTeneHb CTeneHb’ cTelleHb
“cold l drier ‘ ] wettest

Yupaxnenue 19. BubGepure npaBHibHEII NePeBOA BbIACNEH-
HEIX CJIOB:
1. The drier the air, the greater the potential evaporation from
the water surface.
' a. KOrja BO3AyX CyXxof
" 'b. yeM cyme BOZAYX
' C. eCJIH BO3LYX CyXO#
2. The higher the 'temperature, the more rapid the evaporation
will be. _ .
a. TeM OwicTpee
"~ b. 6mcTpO
¢. 04eHb OBICTPO
3. The greater the wind strength, the more effective evaporation
is likely to be. .
a. yem GoJiplle cHJja BeTpa
b. cuna Berpa Ooublias
. C. KOTAA CHJa BETpa Go/biuas
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4. The larger the continent, the more pronounced is the conti-
nental character of the chmate of its interior. :

a. €CJIH KOHTHHEHT GOJbiioH

b. KoHTHHEHT O0JbIIOH

¢. ueM Gosiblile KOHTHHEHT.

LESSON 14

Yunpaxnenne 1. Huxe NIpHBOAHTCS TEKCT, COAepIKauIui, IO
Bcell BePOSITHOCTH, HEKOTOPOE KOJIMYeCTBO HE3HAKOMBIX AJS Bac CJOB.
Tem He Menee, ciaenymomue c10Ba He AOJKHBI BHI3LIBATb KAKHX-TO
CIOXKHOCTEH IIpH MX NepeBOJe Ha DYCCKU#l S3BIK:

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

Mcxoass M3 3HauYeHHst 3THX CJOB, HOAyMaliTe, 0 4eM TOBOPHTCA
B Tekcte. Brifepure nHaubosiee NOAXONAIUHM, Ha. Baul B3IVIAX, -Ba-
pHAHT M3 IpeJJjaraeMblX Ha3BaHHH 3TOr0 TeKCTa.

1. Atmospheric energy balance.

2. Adiabatic cooling and warming.

3. Atmospheric pollution.

A remepp mnpouuraiiTe TEKCT H IPOBEpbTE NPABHIBHOCTH CBOHX
npeanonoxenuii. KoHTpo/ibHOE BpeMs—4 MHHYTHL.

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 uphft 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 irom 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 satiirated 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. Adiabatic 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 movmg up
or down.

Ynpaxunenne 2. [TucbMeHHO mepeBefuTe NepBHY a63al Tex-
cra 2B. KonTposabHoe BpeMs— 15 MHHYT.

LESSON 8§

Ynpaxuenne 1. Huxe npupoasitecs nepsbie NpeaoxeHHs
Kaxjoro u3 tpex absaueB Tekctd 2C. DTOro noaxHO OBITH AOCTa-
TOYHO [IJ51 TOTO, Yt0Onl BBl MOIJIH CA€JATh BBHIBOALI O COAEpPXKaHHH
TEeKCTa H ero 3arJlaBHU.

— Clouds are a visible mamfesta’uon of condensation in the

-atmosphere.

— Four main cloud «families» are recognized.

— Fog is cloud that forms close to the ground.

ITapras pab6ora. O6GcyanTe: KaKoe Ha3BaHHE Jyullle BCEro
MOAXOAHT IJS LAHHOTO TEKCTa; O YeM B HeM OyAer MATH pedb. Bbi-
nuirpte 10—15 cioB, KoTOpble, ¢ Balled TOYKH 3peHUs, JOJKHE
 BCTPETHTBCH B TEKCTe ¢ BhIOPAHHBIM BaMM Ha3BaHHEM.

[Tpouynrtalite TeKCT W NpoBepbTe INPABHJIbHOCTb CBOHX IIPEANIOJO-
*KeHuii. KoHTposibHOE 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 siratiform 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 «families» are rtecoghized, embracing ten
cloud genera. The high clouds are composed largely. of icecrystals,
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,
Jis a dence low-lying cloud, and in the form of stratonimbus
indicates the presence of precipitation. The fourth family, clouds

* Macquel-s_k_y—-— <«
2 3ax, 738

(BHICOKO-KydeBLle H nepucro Ky4eBHle oénaKa)
| Poccnlirxa 17

oy
PHEDOMe




with vertical development, are clearly cumuliform, reflecting in
their shape something of the upcurrents within them. Cumulus
is the familiar white v\oolpack cloud.

Fog is cloud that forms close to the ground. There are th1 ee
prmmpal 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 antumn 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.

Ynpaxuenue 2. [IpounrafitTe cienywoulne cjioBa H OIpeLesH- -
Te, KaKHe CJOBA B DPYCCKOM - 13bIKe MOTYT I[IOMOYb IIOHATh HX 3Ha-
YeHHe: ”

visible; form; massive; factor; stability; condition; dominant,;
Vertlcally, type; tend producf mechamsm frontal v ar1ety, indicate;
reflect; different; contact local.

Ynpaxuenne 3. ([lapuas paGora). OnpepgenuTe 3HAUEHUA
BHIJIJIEHHBIX CJOB, HCXOJAA 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.
g8 This type of fog is common in calm conditions under clear
skies. -

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

waters.

YupaxHeHue 4. B NPaBOH KOJOHKE HalnTe pYcCKHe 9KBHBA-
JIGHTH COOTBETCTBYIOUIMX AHIJIMHCKHX CJAOBOCOYETAHHM:

1 a great profusion (of) 1 ¢poHTaNbHBIA HOLBEM

2 related factors _ 2 yCTOHYHBOCTB aTMOCHepEH!

3 cloud shape - 3 nmacMypHas noroxa

4 air stability 4 pa,uuauHOHﬂoe BBIXOJlAXKHBA-~
: HHe

5 unstable conditions - b Goawmoe nuzobuIHE

6 frontal upliit 6 dopma obnaka

7 dull weather 7 BJA2XKHBIH BO3AYX
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8 vertical development . 8 scuoe nebo

9 .principal types 9 HeycTONYHBHIE YCJIOBHSH .

10" radiation cooling 10 ocHoBHbIE THHEH

11: clear skies 11 pepTHKanbHOe pasBHTHE

12 moist air - 12 cBasannsle (¢ uyeM-1.) (ak-
TOPH

‘Ynpaxuenune 5 Hafigure B Tekcre 2C 3KBUBAJEHTH CJeLyIO-
LHX CJ0BOCOUETAHMIL: ' ‘

JaBaTh Hauago; Olpesensitb (POPMBl 06/4aKOB; GLITH OTBETCTBEH-
HBIM 3a 4YTO-1HBO0; 3aBHCETh OT 4ero-inbo; COCTOATh M3 4Yero-iauso;
BKJI04aTh B ce6si; YKasbiBaTh Ha NPHCYTCTBHE, HMETh MECTO.

Ynpaxueunune 6. (Ilapuag pabora). [TognusHoe nHassaHue TeK-
cra 2C «Clouds and Fog». Ilpouurafite 5T0T TekcT eme pas H
BBIIHUINTE BCE TEPMHHBI, OTHOCALIMECS K NOHATHIO «00jaKa» B OAHY
KOJIOHKY, 8 TEPMHHDI, OTHOCSIHECS K NOHATHIO «TYMaH», — B JAPYIyIO.

ITocse storo cocraBpTe KpaTKylo KJacCHPHKaUHIO 00/JaKOB H TY-
MaHOB Ha OCHOBe HH(pOPMALHH, MOJYUYEHHOH K3 TeKCTa.

Ynpaxuenue 7. Hafiqure » Texcre 2C poxkasaTesancTBa Chpa-
BEIHBOCTH CJEAYIOLIHX YTBepIKIeHHI:

1. There is a great profusion of cloud forms.

2. Four main cloud «families» are recognized.

3. The low clouds are often indicative of dull weather.

‘Yupaxuenue 8. [lalite OTBETH Ha CJAeIYIOUIHE BOMPOCHL:

“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 identily 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?

Ynpaxuenue 9. Bonumute usz rtexkcra 2C 8—10 kawouesnx
CJIOB.

Ynpaxuenue 10. (ITapnag pabora). B kaxaom absaie TeK-
cra 2C Hafigure:

— OCHOBHYIO HJEI0;

— TJIaBHBlE JeTaJlH;

— BTOPOCTENEeHHblE ARTAJH. :

INoaGepure 3aronioBkH aisi Kaxkgoro us Tpex absaues rtexcra 2C.

Yunpaxuenne 11, Kaxkne H3 JgaHHbX TOJOXKeHH{, ¢ Baluef
TOYKH 3peHHs, Hanfo/iee TOUHO OTPAXKAIOT OCHOBHblE Hien Texcra 2C.°
1. There is a great profusion of cloud forms.
2. The main process in the formation of clouds is the dynamw
cooling by expapsion 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 warmet
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 BpiOepuTe nATh Hanbosiee BaxKHBIX MNOJOXKEHHH H pacmo/o-
XKHTe HX B MOPAAKE CJIeJOBAHHA B TekcTe. Ec/H 3aJaHHe BHINOJHEHO
NPaBHJbHO, BHIIEJEHHBIE TIPENJIONKEHNS NO/KHH NPEACTABANATh COBOMH
OCHOBY pesloMe aHaJH3HPYEeMOro TeKCTa.

Ynpaxuenue 12. (Ilapuasa paGora). [Ipoumrafire Tekcr 2C
ellle pa3 H TNepeBefHTe Te €r0 HAaCTH, KOTOpble MPEACTABIAIOT AJd
Bac KakHe-THOO CJa0XKHOCTH. OOcynuTe nepeBoi HaHOoJee CHOXKHBIX
OTPBIBKOB TeKCTa MexLy coboii.

Ynpaxuenue 13. IIHCBEMEHHO TepeBefuTe CAEAYIOUIHM TEKCT.
Konrtposbroe Bpems — 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.

YnpaxseHnune 14. [lpounralite mo-auriuficku caeiymoliiHe YHC-
JIETEeNBHEIE:

Weather around Britain

Cit Sunshine Rain Max temp Weather
iy hrs in °C o oep (day)
Birmingham 0.2 13 i 15 54 "Rain
Bristol ‘ 1.8 32 13 64 Shwrs pm
London 2.1 L2 1y 64 Rain pm
Manchester 0.5 20 13 55 Rain
Newcastle — .66 13 55 Rain
Nottingham — 28 15 58 Rain
Plymouth 5.9 .05 I~ 64 Shwrs am

Ynpaxunenue 15, Cpein NprHBeAEHHBX HHXe IMIarOJbHBIX
dopm yxkaxure dopmu 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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Yunpamuenue 16. ITepesepure crenyoomue npeanoxeHus Ha
PYCCKHI $3BHK, 0o0palliasi BHUMaHHE Ha INIE€PEBOJ BBIAEAEHHBIX CJOB.

1. It 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, Wheleas
the poles have a negative budget.

4. An object some distance above the ground has more grav1ta-
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.

Ynpaxuenue 17. B upuBoauMoM HHM)Ke TEKCTe HOCTaBbTE IJld-
rosbli-ckasyemble B opmy Future Indefinite.

Weather Forecast
All parts of the country (to have) sunny spells with the best

of the sunshine being m north-eastern parts of England and’

Scotland. There (to be) also some showers, mainly in north-west
Scotland and western parts of England, but the showers (to tend)
to die out during the afternoon. Winds {to be) moderate to fresh
from the south-west and temperatures (io rise) to near 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.

Ynpaxuenue 18. (Ilapuas pa6ora). Omnpenennre, rae 3akah-
YHBaeTCs ONHO NpeJIOKeHHe H HAUHHAETCS JIPYTOE.

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

Ynonpaxunenune . TlpuBomumeie HHXKe CJAOBOCOYETAHHH SIB-
JIAIOTCS KAIOYEBHMH K JaHHOMY TeKcTy. Ec/iu HekoTOpHE Ca0Ba OKa-
KYTCS LJi Bac HE3HAKOMBIMHU, HaliiWTe HX 3HAUEHHSI B METEOPOJO-
THYeCKOM chaoBape. Ha ocHoBaHEM XJIOUEBHIX CJOB chesafiTe mpexn-
NOJIOKEHHe O COAePIKAHUH TEKCTa. _

- Precipitation; clouds; raindrops; freezing nuclei; Bergeron
mechanism (theory); hail; thunderstorm; developing stage; mature
stage; dissipaling stage; lightning; thunder.
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Ilpounrafite TekcT (KOHTPOJbHOE BDEMA — 7 MHHYT) H ONpeeaH-
Te, COBIAJIM JH Balll NPeJIIONONKEeHHS C COAepyKaHueM Tekcra.,

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
coexistence of both waler and ice in clouds at temperatures well
below freezing. The water exists in unfrozen super-cooled form
because of the rarity of special freezing nuclei which are required

to form ice crystals. In this situation, the water vapour in the.

cloud tends to condénse on the ice crystals rather than the water
droplets. The crystals eventually become sizeable enough to 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 Bergeron

" mechanism. ~

Hail is of a rather different origin from the rain, snow, or sleet
{partially melted snow) described in the Bergeron theory.
A hailstorie 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
convective cells, eachsof 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 oecurs. 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
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 high tempera-
tures, causing rapid expansion and vibration of the air colummn,
which is heard as thunder.
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VYnpaxuenne 2. (ITapuas pabora). B nepBoM absaie npuse-
JAEHHOI'0 TeKCTa 2D BepOHTHO eCTh CJI0Ba, KOTOPLIE BBLI He 3Haere.
Bruinumure HX, CpaBHHTE C TE€MH, KOTOpBI€ BbLINHCAJA Baul TOBapHH_I H
OﬁC}’]lHTe HX 3HayeHHe, Hpammwocm CBOHX npe,mo.uon{emm npo-
BepbTe TO CjOBapio.

Ynpaxuernue 3. (Ilapuas pabora). Onpenenure 3HaueHHe Bhi-
IleJIeHHbIX CJI0B, HCXOJS H3 KOHTEKCTA.

A hail stone is formed when an ice crystal is repeatedly.

avrlod up and down in the vertical currents ol a large cumulo-
infmbus cloud.

2. Sleet is partially melted snow.

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

4. Downdraughts become predominant, spreadmg 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 releaséd as condensation occurs.

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

YnpaxHenue 4. HafinuTe B NPaBofi KOJOHKE DPYCCKHE 3KBH-
BaJdeHTbl CAEAYIOUIHX CJIOBOCOYETAHHHA:

1 tiny droplets 1 BepTHKaJbHBHIE NOTOKH

2 below freezing - 2 XH3HEeHHBIA HUKJ

3 .concentric rings 3 ObicTpoe paciIHpeHHe

4 vertical currents 4 yacTHYHOE TasiHHe

5 partial melting 5 KpoueuHsle KalleJbKH

6 powerfil updraughts 6 cHABHHH TOXKIb

7 convective cell 7 HUXe HYJH .

8 life-cycle 8 KOHLEHTPHUECKHE OKPYKHO-
: CTH :

9 heavy rain. 9 KoHBexTHBHag fAuefixa

10 rapid expansion 10 MomHble BOCXOASIIINE TOTOKH

Ynpaxuecuue 5 Bomumure us texcra 2D Bee cyniecTBHTEb-
HBIQ, CBSA3AHHBIE MO CBOHM 3HAYEHHSIM C MNOHSITHEM <«OCaAKH»,

YnpaxHenune 6. Pasmecture npepsaraeMble 3fech CJ0Ba MO
CTE]YIOIHM TeMaTHUECKHM IpYyImHaM:

MerTeoposnorudeckne TepMuss | CBA3YIOLLHE 2JICMEHTH Obnienayunas Jekcuka

precipitation; difference; and; condensation; coexistence:

freezing; both ... and; crystal; because of; to coalesce; to melt;
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a process; ‘rainmaking; hail; sleet; eventually; dissipating stage;
life-cycle; because. 0

YopaxkHeHHe 7. 3aN0NHATE NPOINYCKH B TEKCTE COOTBETCTBYIO-
MHMH CBSSYIOIIMMH 3JeMeHTaMH.

Variation of Precipitation with Latitude

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

of 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.

Yupaxueunue 8 Ilpouurafite Texcr 2D eme pas U yKaxute
B HeM Te CTPOYKH, B KOTOPHIX FOBOPHTCS O: .

~— YCJOBHH, KOTOpOE fABJseTcsS o6s3aTeNbHBIM AJs1 06pasoBaHUs
LOMXJEBHX Kalesb;

— DOJIH siiep 3aMeps3aHds B o00pa30BaHHUH OCaJKOB;

—- aBTOpe TeopuM 3apOXKJEHHS OCafKoB B obiaxe;

~— CTPYKTYPE TDaLWHBI;

-— ycJaoBusx o6pa3oBaHud rpaina;

— (U3HUECKOll CYIIHOCTH MOJVIHHH U TpOMa.

Ynpaxuenue 9. ([Tapuas pabora). M3 npuBOoJHUMBIX HHXKe
CJIOB M CJIOBOCOYETAHHH BHIOEpHTE Te, KOTOpbie Hanbojee NOAXOLAT
B KauecTBe 3arjiaBusi X Tekcty 2D:

1. Hail.

2. Stages of thunderstorms.

3. Precipitation and thunderstorms.

4. Lightning and thunder..

5. Bergeron mechanism.

Yunpaxuenue 10. Ha ocuose mpounramnoro tekcra 2D mapu-
cyfiTe ¢xeMmy, OTparxKaoIlyl0 IOCJeJ0BAaTeJbHOCTb INpolleccoB 06paso-
BAHHS TPO3HL

YupaxtHesue 11. B aByx npeiJOXReHHAX NPHUBOLUMOTO HHMKeE
OTPHBKA TEKCTa COAeprKaTcs CMblcaoBhle omubku. Hafigute 311
Npea/IoKeHus W MCIpPaBbTe OMIMUOKH.

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 tropopause 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.

Ynpaxuenune 12. Caenyionuime NoJOXKEHHS YIOMHHAIOTCA B
Tekcte 2D. Omnpenenure, KakHe H3 HHX NPEACTABAAIOT OCHOBHYIO
HACI0, KaKie — BTOPOCTENEHHble AeTajH.

- 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.

Ynpaxuenue 13. IluchMenHo nepeBenuTe CHeAYIOMWHH TeKCT.
KoHuTposbHoe BpeMsi — 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 rtexcre 2D Hafizure npensoxeHHs, rjaaro-
JH-CKa3yeMble KOTODBHIX BBHIPaXKeHH (opMaMHM CTpajfaTeJbHOro 3a-
Jora.

Ynpaxuenue 15. Ilepenumure NUpeRNONKEHHS, NOCTABHB HX
I14TOJBI-CKa3yeMble B (DOPMY CTPaJATENbHOTO 3a/0Ta COOTBETCTBYIO-
I[er0 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
mechanism. 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
dg not reach the temperature levels required by the Bergeron
theory.

4. In the developing stage, the initial updraught, formed in
responise to convection (to accelerate— Future Indefinite) by the
energy 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.

YnpaxueHne 16. Bubepute mpaBusibHBE Bapuaut nepepoja
BbIAG/EHHBIX CJOBOCOYETAHHH.

1. The depth of rain is measured... HIMepATH

a
b Gvl1a H3Mepena
C H3Mepsercs
2. Meteorologists make use of the a HCHoJb3yeTcs
term... b Wcnosb3yioT
C TIpPUHEC]H I0Jb3Y
3. A lot of people think that snow a 3aMep3
s frozen rain, but this is not true. b samepsaer
C 3aMep3uiuH
4. Heat is needed to maintain evapo- a tpebyer
ration. b moTpeboBasoch
: ¢ tpebyercs
5. The amount of latent heat released a Hachllaercs
will be much greater for warm saturated b HachUIeHHBIH
air. C Hachlllenue

Yunpaxuenue 17. Onpemeaure HcxonHble (GOPMBL CAEAYIOIIUX
CJIOB:

nuclei; tends; larger; required; known; melted; carried up,
occurs; spreading out; exhausted; causing; heard; allows; rings;
released. :

Yunpaxuenue 18. Hafinure B Tekcre 2D ruiarc/epHbe (oOpMBE,
OKaHYUHBAWINMECsS Ha -ed; ONpelLennTe, K Kakof 4acTH pedd OHH TPH-
HaJJieKaT U NMEepeBeiATe NX HA DPYCCKHA SA3HIK.

Ynpaxuenune 19. CoctaBbTe MPelJOKEHHS] MO HX YacTsM.

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

Yuopaxuenue 20. PaccraBbre NpefiOKeHNs, UCXOLS U3 HX JIO-
IHYECKOH IIOCJEL0BATEAbHOCTH.
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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 electricity.

Yunpaxuenue 21. Cocrasbre pesiome tekcra 2D.

-
=

),

mmy’-\mwmwm»—a:-*

Tecrnl x 6aokam 1—2

3anosHuTe MPONYCKH MNOAXOAAUIMMH MO CMBICAY CJIOBaMH.
. Clouds that look like heaps of cotton wool are called...
. cumulus, b. nimbus
. Layer of clouds, which may cover the whole sky,-is called...
. stratus, b. cumulus
. Layer clouds, or ... are low in the sky.
. cirrus,<h,istratus ~

When clouds form at ground level they give ...
. thunder, }y fog
. 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,
snow or sleet. We call this ...
Q}l precipitation, b. evaporation

II. ¥kaxute uudpamu cjaosa,

He COOTBETCTBYIOT JaHHOH Temamqecxoﬁ rpymne:

6

1 2 - /3; 4 £

’Q>

KOTOpLIE IIO CBOEMY

b
[

\‘J 7
saturation; humldm, satisfaction 3evaq)ola‘u/cm, joy;

3HA4YEHHIO

10

8 -
condensation; 1mp}(ovement lapse fate; dlamptonsnp, cloudiness;

11

12

fog; freezing nuclel.

II1. B snesoM crTosbue omnperequTe CJAOBO, NOCJE KOTOPOTO AOJNHK-
CHO CJIefloBaTh CA0BO 3 npasoro croafua. B cBoell pabore yraxure
OYKBY, COOTBETCTBYIOILIYIO TOM HJaM uMuOH cTpouyke ¥ uudpy, obosna-
YaolLyI0 HCKOMOe CJOBO, HampuMep, a-1, b-l, w 1. .

[}

1 2 ™" 3

. Hailstones begin raindrops.

1 2 3 4 5 5T

. If a small raindrop is carried an

o

1 2 3 &4 5
upward air current high an
1 2< 3 4 5

. cumulus cloud will freeze. Each

) 3 4
. time happens an extra

as
by

i1ito

this
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18579 3 4 5 6

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

IV. KakuMm TepMHHOM MOMKHO 3aMEeHHTh C/IeAYIOliHe C/I0Ba H CJIO-
BOCOYETAHHUS: , . %@\b o UL

a. weight of air pressing down; o .

b. how damp the air is; A ,

¢. drizzle, rain, sleet, snow and hall N

d. dew, frost, mist, fog. ’

Tr

I. Tlo BhIZedeHHBIM CJI0BOOGPA30BaTeJbLHEIM 3JIEMEHTAM OTpeje-
JHUTE, K KAKOH# HacTH pedn NPHHAAJeXKAaT CJAeAVIONIHe CJoBa:

1. fogginess: a. mpuiaratesbHOe, b. CYyILIeCTBUTeJbHOE, C. TpHYA-
cTHe

2. responsible: a. cymecTBuTeqbHOE, b. Hapeyue, C. npugaraTtesb-
Hoe

3. descending: a. rmaros, b. Hapeune, c. mpuyYacrue.

II. Buw6epute NpaBUAbELIE BapHAHT IepeBOA BHILEJIEHHHX (HOPM
i cJaoBocoyeTaHuH.

1. has been used

a. HCIoJb3yercs, b. HMeeT HCHOJB30BAHME, €. HCIOJb30BAJOCH

2. is formed

a. popmupyercs, b. 61:1.710 chopmMHpoORaHO, €. GOpMHEPYIOHACH
3. is dissipating .

a. puccumupyer, b. auccumuposaso, €. 6yAeT AUCCHIHPOBAThb

4. will spread

a. 6yneT pacmpocTpaHATbCS, D. pacnpocTpaHeHo, €. pacmpocrpa-

HAJOCh

5. the results obtained

a. pe3ysabTaThl IOJYUeHH, bh. pe3yJabTaTH HOJYUHJIH, C. MOJYYEH-
HEIE Pe3yabTaTH :

6. moving air

a. NBHXKEHHEe BO3lyxa, b. ABHXKYWIMACA BO3AYX, C. ABHTaBLIMHCH
BO3AYX

7. less important

a. Bosiee Baxuble, b. caMble BaxKHble, C. MeHee BaXKHbLIE

8. The higher we ascend, the rarer becomes the atmosphere.
a. BBICOKO, b. yeM BHIuE, . 6ojee BHICOKHIL
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I. PaccraBbre TpeiJOKeHHs B HX JIOTHYECKOH ITOCJTEROBaTEIbLHO-
ctd. (B cBoeii pafore yKaxuTe TOJBKO IMOCIEAOBATENILHOCTh HOMe-
- POB TNpeAJIOXKEHHH. )

1. When cooled enough the water vapour condenses mto 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.

II. B nanHOM TekcTe jBa NpeAsioXKeHHA HE COOTBETCTBYIOT, C TOUKH
3pEHHS CMBICJIa, ero oOLeMYy COAepXKaHHIO. YKaxkuTe HOMepa ITHX
TIpeAJIOKeHHH.

1. All forms of moisture that fall to the ground are called
precipitation. 2. We oiten use a weather forecast to help us plan
the following day’s actions. 3. i there is a lot of 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 illustrate
the type of weather we can expect.

[1I. IlucepmenHO nepeBeauTe ciaeAyiOliul TekeT. KOHTPOJIBHOE Bpe-
M5 — 20 MuHYT.

Of the wvarious expressions used to describe atmospheric
moisture amounts, relative humidity is the most common, although
it can be a m1slead1ng 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
of 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. (Ilapmag pabGorta). Omnpenenure, Kakue H3
NpHBEJEHHBIX HIXKE CJIOB M CJIOBOCOYETAaHHH MOTYT, Ha Balll B3IVISJ,
BCTPETHTbCSI B TEKCTe C TaKUM 3arjaBHeM. ECJHH CpPeflH 3THX CJIOB
:BaM BCTpeTATCA He3HAKOMEE, HARAWTE HX 3HAUEHHS B CaOBape,

29




eddy; energy budget; evaporation; Coriolis force; moisture;
condensation; precipitation; centripetal force; Irictional force;
lightning; pressure; hemisphere; to deflet; geostrophic wind;
freezing nuclei; cyclone; anticyclone, '
- A Tenepr TpouMTaliTe TEKCT W IPOBEPbTE TPABHABHOCTE CBOHX
npeanonoxenuil. KoHTposbpHoe BpeMsi— 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 1mto play,
including Coriolis force, the deflection caused by the Earth’s.
rotation; centripetal force, which acts around circulatory pressure .
systems; and the firictional force exerted by the Earth’s surface.

Pressure is normally measured in millibars, spatial variations. '

of pressure being -depicted on maps by 1sobars 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
movement of -air away Irom 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 fo the left in the Southern, whatever the
original . direction. The phenomenon - affects all {reely moving -
objects, including ocean currents and projectiles. To the observer - .
on the ground, the deflecting 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

has 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 isobars 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- plessure .
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area, anticlockwise in the Northern Hemisphere, is termed cyelonic,
~and in this case the result of the centripetal force is to make
:the Coriolis force wcaker than the pressure gradient force: the wind
is subgeostrophic. The amticyclonic flow in the high-pressure case
is supergeosirophic, since the Coriolis force exceeds the pressure
gradient force. Frictional forces will apply in both these cases
if the winds are near the surface.

Ynpaxneuune 2. B 1Byx nepsbix af3aumax Tekcta 3A HaiiguTe
ZHIJIHfICKHe 3KBHBAJEHTHl CACAYIOILHX CJIOB H CJAOBOCOUETAHHI:

l. nBHXKenHe BO3AyXxa - 11. mpocTpaHCTBEHHEE H3MEHe-
2. HeGO/bLUHE BHXPH , HeHHsl

3. BeTpPOBBIE CHCTEMEI 12. naBnenne

4. sHepreTHYecKHEI GasaHC 13. nocreneHHoe H3MeHEeHHE

5. u3MeHeHHsA NaBJeHHS 14, HakJIOH #306apHYECKHX I1O-
6. HaAXOAHTbCH B ABHXKEHHH BepXHOCTEH

7. OTKJIOHEHHe 15. cuna Gapuyeckoro rpapi-
8. Bpaulenue 3eMJau eira ]

9. MeHTPOCTPEMHTENBHAS CHIA 16. o6sacTb BHICOKOTO JaBJeHHS
10. cuna Ttpenus

Yopaxuenue 3. [Ipounraiite cjeiyioliine CJI0Ba H3 J-r0 U
4-ro a6s3aleB Tekcra 3A H OmpejesinTe HX COOTBETCTBHA B DPYCCKOM
A3LIKeE,

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

YnpamxHernue 4. Haliiute B npaBOofi KOJOHKe AHIVIHIICKHE 3K-
BHBaJIEHTH CJAEAVIOUIHX . CJOB # CJOBOCOUETAHHH, COAEPXKAILUXCHA B
nocaennem ad3aie TekcTa JA.

1. uzobapuueckas Mojenb - . L. in this case

2. M3OTHYTHUH (xpuBOAHHEH- 2. near the surface
HBIH)

3. TpajaueHTHHIl Berep 3. to exceed

4. ceBepHOe noJyliapue 4. Irictional force

5. B aTOM cJayuae 5. cyclonic motion

6. cuna Gapumueckoro rpa- 6. isobaric pattern
JHeHTa

7. HUKJOHHYECKOe JBHKEHHE 7. curved

8. npeBBLIILIAThH 8. gradient wind

9. cuna TpeHus 9. Northern Hemisphere

10. B6au3n HOBEPXHOCTH ~10. pressure ‘gradient force
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Yupaxuenue 5. [lpounrafive mo-aHtinHCKE YHCAHTEbHBE, CO-
Jepxallnecd B ciaeayloiei Tabauue:

Relation of Insolation to Season and Latitude

Latitude 0 +20° | 4+40° | +60° | -00° | —o0°
March 21 1.000 | 0940 | o766 | 0300 | 0000 | 0000
September 22 l 0087 | 0927 | 0736 | 0494 l 0.000 | 0.000
June 21 | oss2 | Lo 1 1107 | 1093 | 1201 | 0.000
December 21 \ 0.4l l 0.676 | 0357 l 0056 | 0.000 | 1.283

Yunpaxuenune 6. Ilpountafite Tekcr 3A eme pas W Haiaute
B HeM OnpejeleHHs::

— BeTpa; — reocTpoHUECKOro BeTpa;
— nsobaphl; — 3akoHa bBelic-Banno;
— Bapuueckoro rpajyeHTa; — cuasl Kopuouauca.

Ynpaxuenue 7. (IlapHas pabora). 3anonsuute rpadsl NPHBO-
JuMOH HIKe TaOJHIBI CYLIeCTBHTE/bHBIMH H INPH/I4raTeIbHBIMH, OT-
HOCAIIMMHCS K CJeLyIOIIHM IOHATHAM:

Wind ' Pressure I Force

YnpaxueHnue 8 B npasoil KoJOHKe HafAHTe 4HacTh IPEJIO-
JKeHHsT, KoTopasi O60Jiblile BCEr0 NOAXOAUT MO CMBICAY K YacTH Ipel-

JIOXKEHHUS, pacloJoxeHHOH B JeBoH KoJoHke. OOpaTtuTe BHHMaHHE
Ha 3HAaYeHHS CBA3YIOUIHX 3JIEMEHTOB.

1. Once air is in motion, . 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. ([lapuas pabora). B 3TOM OTpBIBKE TeKCTa
OLHO M3 MNpeLJOXKEeHHH HaxoJHTcA He Ha CBOEM MeCTe; HaHAHTe 3TO
NpeiJIOKEeHHe H TO MeCTO, KOTOpPOe OHO JOJIKHO 3aHATh.
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In the free atmosphere above the level of flow affected by
surface  topography, the flow of wind parallel to the isobars
indicales 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 known
as “the geostrophic wind. The reverse apphes in “the Southern
‘Hemisphere.

YHpaxmeHHe 10. (ITapnas paﬁom) Ecau 651 nepen BAMH
cTosina 3afaua BHIOpaTh OJHO NpeJJIOKeHHe B KauecTBe KJWOYEBOro
KO BceMy TexcTy 3A, kakoe npeijoxeHHe Bhl Onl BmOpaau?. Buinuy-
IHTe H3 TEKCTa 2TO NpeMJOXKeHHe. .

Yupaxuesnne 1l. Hafigute B Texcre 3A faHHBIE, KOTOPHIMH
MOXHO Opiio OBl 3aHOJHHTbL CJAEAYIOMYIO TabJauuy:

Who ' When l . What

|

[

Yupaxuenne 12, (Hapuaﬁ pabora). Bribepute opuH n3 afza-
" IleB Texeta 3A, mpuaymaiite 3—5 Bompocos K Hemy. IlompocuTe or-
BETHTb Ha HHX APYryno napy cryAehrtoB. OOGMeHAlTech BOIpPOCAMH.

YnpaxHeHHue 13. Bofepure NpaBHIbHEIE BapHaHT OTBETa HA
IOCTaBJEHHBIE BOIPOCH:

1."Which™ of ~the factors pro- - a. Coriolis ‘force;
“vides the " basic impulsion b. inequalities in the atmosphe-
to -air movement? - ric energy budget;
' c. centripetal force. '
2. What is the plessure gra- “a. It is the gradual change
dient? - : between different “areas;

~ b. it is the flow of wind pa-
- - rallel to the iscbars;
“e. it is a miotion around a low-
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? '
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. Yes, it is.
. No, it isn't.
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5. When does centripetal force . When the flow of wind is
apply to winds? ' - parallel to the isobars.
‘ b. When the isobars pattern is
markedly curved.
c. When the pressure gradient
force acts down the pressure -
gradient,

YupaxueHue 15, B fnanHoi Tabauue NOCTapbTe IJIIC B COOT-
BETCTBYIOILEl KOJIOHKE, IIpeBaDUTENbHO OIpefeNyuB, [pPaBHAbHBIM -
HJIM HENPaBHJbHBIM SBJSETCH TO HJM HWHOE YTBEPKJIEHHE.

o

Righf Wrong

1. Wind occurs on many scales: o

2. Variable heating sets up vanahons 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 named  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.

Ynpaxsuenue 16. [lepeseanrte Texer TTHCbMEHHO. KonTtpoJbHOE
BpeMs — 10 MHHYT. -

Wind Speed

Wind speed is usually given as a force number which corres-
ponds to a range of kilometres 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 imethod
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. .
Ynpaxueunne 17. (Ilapras pabora). O3sHakoMbTeChb C NPHBO-
AHMOH HHXe HH(OpManue#l H BHIIOJIHATE NpelJaraeMbie 3afaHusd.

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 its eflects. The scale was named after him. :

Below is-a modern version of the Beaufort scale.

FI%roce Wind speed 1;5“?71?? : Description of effects
0 Calm 0 Smoke rises vertically
1 Light air I—5 Smoke drift but no wind vane movement
2 Light breeze 6—11 Wind felt on face. Leaves rustle. Wind-
vane moves.
3 Gentle breeze 1219 | Leaves and twigs in constant motion. _Ligﬁt
) flags extend.
4 | Moderate breeze | 20—~38 | Dust and loose paper raised. Small
e . branches move, : :
5 Fresh breeze 2038 | 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 E0—61 | Whole trees in motion. Difficult to walk
. : against,
8 Fresh gale 62—-74 | Twigs break off trees. Walking very
- difficult. o o
9 Strong gale 75—88 | Slight damage to buildings (chimney pots
: i 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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Here are wind records for April. Look at the wind record table |
and two frequency bar charts and answer the questions.

Date l Direction Force Date Direction i Force
1 l West 2 18 l
2 | West 3 17 South-Fast |
3 l South-West 1 | 18 l Sout}:;:ast l
4 Y South-West 1 19 l East l
5 | South-West i 20 East
6 0 21 “North
7 0 22 North
8 North 3 23 i North-East
9 | North 3 2 North-East
10 East 4 25
T North 5 26
12 | o a7 | -
13| West I 1| o { West
14 | South-West 2 2 | " West N
i5 l West I 30 l West
Frequency of wind direction in April Frequency of wind force in April
= . - z: T
j: _30_ i = T—
=HIRIE T I
4— 1 2 2 & N
3- 2o 8 e
2 — o~ 2=
- 0 - (0]

Wind direction

Wind ferce




1. Which wind direction was most common?

2. From which of the eight main compass directions did the
wind not blow?

3. 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?

QN UL

Ynpaxuenue 18 Vraxure, B KaKHX NpeANOKEHUAX TekcTa 3A
GopMbl Ha -iNg COOTBETCTBYIOT PYCCKOMY NPHYACTHIO C OKOHYaHHAMH
Ha -mBi/-uias/-uee. ’

Ynpaxueunue 19. Bubepure npaBunbhyio (opMy npuHyacTHs
B CAEAYIOUIHX IMPEAJIONKEHHSIX.

I. Once air is in motion, other factors come into play (inclu-
ding/included) Coriolis force, 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.

Ynpaxkueunue 20. Bubepure naubosee NOAXOASUIHH BapuaHT
nepesoia CoYeTaHMfi THNA «CYUIECTBUTENbHOE + CYIIECTBHTENLHOE.

I. pressure system 3. CHCTEMHOe [aBJeHHe
. b, cucTeMa JaBieHHS
2. energy budget a. cbanaHCUpOBaHHaA dHepre-
: THKA

b. snepreriueckuil Sananc

3. air movements a. IBUXKeHHe BO3IyXa
b. BOSAYX JBHIKETCS

4. summer rains 8. ZOXKIJHBOE JeTOo
b. JserHue moxau

5. pressure gradient force a. cu1a 6apHUYECKOTo IpafiueHTa
b. rpagnAeHTHAs CHJIA HaBJIEHHS

Yunpaxuenne 21. Ilepesegure clieAyiomHe NPeIiONKeHHs, CO-
JepiKauiye NPHYACTHBIE KOHCTDYKLMH, Ha PVCCKHI s3BHIK:

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 nlormally measured in mllhbars spatml variations
of -pressure being depicted on maps by ISlObal‘S lines connecting
places having the same barometric pressure. S

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

4. Temperature generally drops with height, thls being relferred
to as a lapse rate. ' E

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

_ pa_di,a_t1011 itsell.

LESSON 8

YupaxsHedue 1. (Ilapmas paGorta). Ilpoumrafire Texcr 3B
(KOHTPOsIbHOE BpeMsi— 3 MHHYTH) M TOCTapaiTech NOHATh €ro Co-

_ zepxanue. CpeAl NPHBEJEHHBIX IOCJE TEKCTAa PYCCKHX NpelJoKeHHH

YKaxuTe Te, KOTOpbl€, Ha Balll B3IIAL, COOTBETCTBYIOT €ro coxep-
KaHHIo.

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. troposphere. 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 penétrate 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. ,

1. O6mast uupKyJAsinus NOROGHA THraHTCKOH TeNJIOBOA MaIlMHe.

. 2. Tlpusnmas B0 BHUMaHHe BpalleHHe 3eMJIH, HUDKYJSANHS B BepX-
HHX CJOSAX, aTMOCcdephl B 1eJOM JOJKHA OCYHLeCTBAATLCS B 3a[adH-
HOM HalpaBJieHHH.

3. Mpenenbras TeMneparypa, KOTODYIO MOXKeT BBHIIep2KaTh UeJso-
BeK, —160°C.

4. B HaCTOﬂIU,e(-E BpeMS{ HeT OCHOBaHHH TOBOPpHUTE O Haanmewc;{
ofilleM MOXOJOAAHUH 3€MHOT0 KJIHMaTa
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5. Hexoropsie ¢axTophl 0OKashBalOT 3HAUUTENbHOE BJHAHME Ha
061IYI0 MOAENb LHPKYNAUUH.

6. Paspsiasl atmocdeprOro 3JIEKTPHUECTBA rpn rposax MoryT npo-
HCXOJITh BHYTPH I'DO30BBHIX 06JIAKOB.

7. ®poHTaNbHBIE CHCTEMBl — OCHOBHAs CHJa, nonuepmnsaxomaﬁ
O0IYI0 LHPKYJSIHIO. '

8. OCHOBHOH uepTO#i KOHTHHEHTAJbHOTO KJHMATA SIBJAsSiETCS 60JIb-
mas aMIUINTYZa KosneGaHHH TeMIepaTyph MexXAy 3HMOH H JIeTOM.

Ynpaxunenne 2. Onpelesute pPycCKHe COOTBETCTBHS CJIefyIO-
IIHX CJIOB:

information; satellite; condition; troposphere erculatlon gigan-
tic; . engine; vertlcal, hemlsphere, equator; opposite; rotatlon
friction horizontal; mass.

Ynpaxuenune 3. (ITapras pabora). Onpene.nme 3HaueHHe Bbi-
HeJeHHbIX CJOB IO KOHTEKCTY.

1. Much new knowledge has been added to our understandmg
of the general circulation of the atmosphere through the information
supplied 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 interchange of heat between equator and poles does not
take place only in a vertical direction, but is also accomplxshed
in a horizontal direction.

5. Large masses of air penetrate north and south.

YnpaxHenue 4. (Ilapnas paGora). B rtekcre 3B, BepositHO,
OCTaJUChb CJ0BA, 3HAUEHUS KOTOPBIX Bh He 3Haere. BHIMHIIHTE HX,
CPaBHHTE C TEMH, KOTOpHIE -BHIHCAJ Balll COCEM, U OGCYIHTE UX BO3-
MOJKHBle 3HayeHHd. [IpaBHIBHOCTb CBOHMX MNpPeANOJOXKeHHH HPOBEpbTE
70 CJ0BapIo.

YnopaxsHenune b. PasmecTHTe NpHBOAMMELIE CJOBA M CJIOBOCOYE-
TaHHS [0 COOTBETCTBYIOIIMM TEeMATHUECKHM Ipynna:

Tepmunst OGureHayynast JeKCcHKa Cpsayoomife  3JeMeHThl

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.

. Ynpaxwuenue 6. Hafizure nmoasexaliee W CkasyeMoe B Kaxk-
IOM TpeloKeHNH TekcTa 3B.

Yunpaxuenue 7. YcTHo nepesepute Texer 3B.
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YnpaxtHeuue 8. I‘Ipoumame no-anrauficky caeny jomHe quc-
JHTCJIbHbIC!

9; 19; 90; 200; 500; 10,000; 123; 456; 9,327; 1.008: 5,247; 1/2;
1/6; 1/10; 9/10; 0.1; 0.01; 0.00l; 0.0001; 2.35; 32.305; 164.887;
647.356; 75 %;. 1st; 2nd; 3rd; 10th; 80th; 124th; 1000th.

Ynpaxuenue 9. Bblﬁepme NPaBU/IbHBIH [epeBOJ BhiLeJIEHHBIX
CJI0B M. CJOBOCOUETaHH.

1. Before radio and ‘television were in- a. TaM HE OBLIO
vented and newspapers were published, h. He nmeercs
there were no weather forecasts. c. He ObL10
2. There - are several dxfferent types: of a. HMeeTcst
clouds. b. Tam ecth
: C | C. HE TepPeBOIUTCH -
[ | s
3. If there is too much rain, there may be 1. a. uMeercs -
floods, which cause damage b. Tam ectb .
C. He MePeBOAHTCH
II. a. moryr 6blTb
b. Tam MoryT
OBITh
C. IOIKHO OBITh
4. As we have seen, the weather is made a. BUAUM
" up of a number of elements, b. BuzesH
C. XOJKHH BHIETH .
5. The whole area has already been a. dororpadupyercs
photographed from the air. b. 6m1a chororpa-
¢dupoBaHa
c. Morma 6w OBiTh
chororpadupo-
BaHa
6. Many measurements of solar radiation a. 6bIO CAenaHO'
have been made with specially designed b. nenaercs
instruments. C. HMeJOCh
7. Most of the rain that falls to the a. TOT
grouind drains into streams.and rivers. b. xoropwnli -
C. UMEHHO
8. It is not surprising that they have S0 a.. 4To
much rainfall in Britain. b. xotopuiii
K C. HE TepeBOLHTCA
9. The distribution of cloudiness and a. pacipegeneHHIO"
‘humidity follows that of -rainfall in b. xoTophHIt
a general way. C. UTO

LESSON 9

Vunpaxuenne 1. [Ipountafite mpo cebs mpemyiaraeMblfi HuKe
TEKCT (KOHTPOJbHOE BPEMSI—G MHHYT) H OOpeJesHTe, Ha KaKHe H3
JaHHBIX BOIIPOCOB MOXKHO. HAHTH B HEM OTBETHI.
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1. Karosb ocoBehnocTH pacnpesencHs HPH3eMHHIX BETPOB?

2. Uro Takoe cTagnapTHas atmoctepa?

3. OnHHAKOB JM COCTaB BO3AyXa Ha pasHHIX BLICOTAX B aTMO-
cepe?

4. B xakux pafionax 3emyy Halaw0galoTCs NacCaThi?

5. UeM otTanyalorcs 3anajfbie BETPH I0KHOTO NOJYWIAPHsI OT
aHaJOTHYHBIX BETPOB CEBEPHOrO MOJYWIApHS?

6. Kak BmicOKO mpoctupaercsi aTMochepa 3eMaH H KakoBa ee
Macca?

7. B KakuX pafioHaX JAMBEpreHUHs SBJSETCS OCHOBONOJATAOIIHM
KJIHUMaTOJIOTHYCCKHM (aKTOpOM?

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-wind 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 wesferlies
of the Southern Hemisphere are the stronger and more persistent,
as there is minimal interference from land masses in contrast to
the Northern Hemispheré. Polewards of the westerlies, high-latitude
areas are generally regarded as being in the regime of the polar
easterlies, but in the Arctic, where the polar high-pressure area is
only. a winter phenomenon, these winds tend to be seasonal.

Important zones of surface convergence and divergence exist
in the general circulation. The most important regions of divergence
on the globe are the two subtropical high-pressure zones. 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 zones 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.

Ynpamxuenne 2. (Ilapras pabora). Brbepure Haubosee NOi-
XOASIHIKA, Ha Balll B3TJISL, 3aroJOBOK AJs Tekcta 3C:

1. Trade-Wind Systems.

2. Zones of Convergence and Divergence.

3. Climate of the Earth.

4. Planetary Wind Belts.

5. Seasons and Climate. S

Yunpaxuenue 3. (Ilapsas pabora). B mpaBofi koaoHke Hail-
AMTE PYCCKHE SKBHBAJEHTH CJCAYIOUHX CIOB I CJIOBOCOYETAHHU:

1. wind belt /1. 3aBUCETb OT Yero-J.

2. trade-winds 2. ONMOSICHIBATH

3. high pressure zone +#3. I0SIC BETPOB

4. to have a bearing on “4. DOCTOSHCTBO BETPOB

5. constancy of winds 5. 30Ha BBICOKOTO JaBJEHHS
6. equatorial troigh +/6. samajHBIl TlepeHOC B CpPEA-
7. mid-latitude westerlies HUX HIHPOTax

8. in contrast to 7. 5KBaTOpHAJbHAS [ENpecCHs
9. net convergence (nox6una)

10. encircle + 8. kpynHOMacmitabHast KOHBEp-
11. depend on TreHIus

12. jet stream /9, UMeTb OTHOLIEHHE K UeMY-JI

10. B oranune ot
11, cTpy#iroe TeueHue
12, maccatrm

YnpaxHeHue 4. Bunuumunre u3 Texcra 3C Bce €JI0B2, KOTOpBIE
HMEIOT OTHOUIEHHE K IMOHSTHIO «BeTep». ECAH BB He 3H4eTe 3Haue-
HHSI' KaxKoro-iubo CJ0Ba, ONpeleNHTe €rc II0 MeTeOpONOTHYECKOMY
CJI0BapIO.

Yupaxuenue 5. (HapHaﬂ pabora). HMcmosab3yst IBe KOJOHKH
CJIOB, COCTaBbTe KaK MOXKHO GOJbllee KOJHUECTBO CI0BOCOUETAHHIA:

predominantly

wind

subtropical

sometimes belt
major zone
equatorial region
important : system
polar

pressure

Ynpaxdenue 6. ([lapuas pabora). M3 npuBoAMMBIX HHXKe
NpeJJIOXKEHHH BbIOEPHTE T€, KOTOPHIE OTPaxalOT OCHOBHbIE HIEH Mep-
BOTO M BTOporo afsaues Tekcra 3C.
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epeuit a6szan

1. All the major wind systems

around the globe are pre-
dominantly zonal or latitu-
dinal in character.

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

. The westerlies of the Sou-.

thern Hemisphere are the
stronger and more persistant
than those of the Nothern
Hemisphere.

. Subtropical

Bropolt abzan

. 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-
lation.

. The third zone Aies in the

equatorial trough between

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

Ynpaxuenue 7. (Ilapuas pa6ora). B npUBELEHHOM OTpPBIBKE
TEKCTa HMERTCS TPH. CMBICTOBRe omnbku. He aarasieisas B Tekcr 3C,
nonelTafiTech HafTH WX; NPHBEJUTE NPABH/IbHLEIE BAPHAHTEHL

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 {he 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.

pr axHeHHUe 8 IlpounrafiTe TekCT U ompejpenuTte, rie 3akaH-
YHBaeTCsl OAHO U HayWHaeTcs APyroe NpelsoXkKeHHe.

Equatorial Low-pressure Belt

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 {requent 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 enervaling and oppressive.

Yunpaxuernue 9. (Ilapuas paGora). B sTom OTpLIBKE TekcTa
IPONyLieHo JiBa npelsoxkeuus. [IpounraiiTe ero H onpefenure, B Ka-
KOM MeCTe MOJIKHB HaXOLHTBCS MPONYILIEHHBIE NpefJOXKeHHS.

The Prevailing Westerlies

Air moving out of the poleward border of the subtropical highs
toward the Polar Circle belts of low pressure is deflected 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 frequent
changes of weather in these middle altitudes are associated with
frequent disturbances in the smooth flow of the westerlies.

1. 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.

Vonpaxuernue 10. (Ilapuas paGota). Ilpoumraiire Tercr 3C,
NIONJNHEHOe Ha3BaHHe Kortoporo Planetary Wind Bells, eine pasz u we-
peBeNuTe Te €ro IPeLJOXKEeHHS, KOTOpPHe TOKA3AJNUCh BaM HENOHAT-
HeMH. O6cyniTe nepeBof STHX IpeJIOXKeHHH MeXAy coboi.

YupaxHernne 11, Ucnosb3ys kak MOXKHO Gonbliiee KOJHYSCTRO
BEIYYEHHEIX CJOB, HAMHIIUTE TO-aHIVIHHCKH KOPOTKHe cooOUleHHS Ha
OJIHY H3 CJACAYIOILHX TeM:

— OCHOBHHE BETPOBEIE CHCTEMH Ha 3€MHOM HIape;

— CHCTeMH 11accaToB;

~— OCHOBHEIE 30HH KpyHHOMacuiTaGHOH KOHBepreHIUH.

Vupaxuenue 12. (Ilapras paborta). 3anoJHuTe NPOMYCKH
TOIXONAUEMH IO CMBICAY CJOBaMH.

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 :

YaopaxHenue 13. 3anoJHuTe Tam, Iie 5TO BO3MOXKHO, COOT-
peTcTBylolHe rpadul B caepywowefi tabauue. Ilpn Heo6xoxHMOCTH
nposepbTe cefs 1m0 CJAOBApIO.

1 2 3 4

persist persistence persistent persistently
permanent .

predominantly
constant
generally

extension

44




Ynpasmuente 14, 3anoanure ciefyioniyio tabantty npunara-
TeNbHBIMM H HapeuyHsMHu, BCTDETHBIUHMHCcs B Tekcre 3C, mo caepyro-
utemy obpasuy:

ITosoxHTeNBHAS CpapruTenbHas ITpeBocxozias
cTeneHb CTeneHb cTeneHb
important l more important ‘ (the) most important

1.
2.

Hui. KoHTpo/bHOE BpeMs— 5 MHHYT,

. One of these belts

YnpaxHeunne 15. BpibepHre npaBHJABHBIE BapHaHT TepeBOA4
BblEJEHHBIX (HOPM H CJIOBOCOYETAHHH.

surface wind pattern

surface wind belt

. low-pressure trough

. Where two airstreams meet,

the warmer one will be
lighter.
is* the

tradewind belt.

. In representing the tempera-

ture distribution one encoun-
ters the difficulty that ...

. The permanency of the sub-

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

. Attention has already been

called to the fact that ...

. Studies of the tropopause

have shown that ...

cXeMa nOpH3eMHBIX BETpPOB
TpH3eMHas CXeMa BeTPOB
NpPH3eMHHH MOsJC BEeTPOB
NOAC IPH3EMHBIX BETPOB
JOXOHHA HU3KOrO NaBJEHUS
HH3Kaa J0xOHHA JAaBJEHHS
O MH

NOTOK

OIHH
He NepesOJHTCSH
OJHH

He IepeBOJHTCS

IPOH3OLLIO
HMeeT
HMEJI0

OBLJIO IIPHBJEUEHO

HMmeer

JOJIKHO OBITH IIPHBJICYEHO
oKasaJju

NMOKa3RBawT

HMEIT

LESSON 10

Ynpaxuenue 1. ([lapuass pa6ora). IlepemeauTe 3araaBue
K Tekcty 3D u nomymafite, 0 yeM MOMXeT HATH Peub B TEKCTE C TAKHM
3arjaBHeM.

Teneps Hanumute 10—15 ci0B, KOTOpHe, ¢ Bauwell TOUKH 3PEHHH,
AOJIZKHBI BCTPETHTBCS B TEKCTe C TaKHM 3arsaBueM. Ilocse Toro, kax
Bbl IIPOYHTAETe TEKCT, IPOBEPbTE NPABHJLHOCTE CBOUX INPEANOJOXKe-
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~Text 3D. 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 affected by seasonal contrasts than the Northern
Hemisphere. Marked summer heating of Asia and Alrica north
of the equator sets up monsoonal eifects which occur only
to 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.

Yuopaxuenune 2. (Ilapsaa pabora). Hailaurte cooTBeTCTBHS
CAEAYIOUIMX CJOB M CJOBOCOYETAHHH B PYCCKOM SI3BIKE:

uniform; seasonal contrast; conservative; characteristics; thermal
gradient; polar regions; topographxc barriers; continental interior;
meridional; to expand.

Yupaxuenue 3. OnpeienuTe 3KBHBAJCHTH CJCAYIOLIHX CBs-
3YIOIIHX 3JEMEHTOB B PYCCKOM fI3BIKE:

also Tak kak on the other hand uanpumep

TaK 4TO HOCKOJIBKY

TaKXe : C ApYrofl CTOPOHH
but =HO for instance HanpuMmep

L. mpexje 4eM : : TaK Kak

yTO6BI HeCcMOTpA Ha
then uyem between [Iocsie TOro, Kak

3aTeM [HOCPEACTBOM

ORH MEXKIY

Ynpaxuenue 4, Hafinure B Texcre 3D 5KBHBAJIEHTH cleAyio-
LIHX CJOBOCOHETAHMI: :
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gupkyasinia foxioro InoAyiiapugd; K ¢esepy 0T sxparopa; jaerHeé
HarpeBaHHe; BJAHSHHE MYCCOHOB; B MEHBIUEGH CTEIEHH; TepMHUECKHH
(remnepaTypHEIfl) rpaAHeHT, TOpHble LENH; 3aMETHOe BJHSHME; 30-
Ha/NbHHH [OTOK; NpPCHNsTCTBOBATb IPOHHKHOBEHHIO; MOPCKOH BO3IYX;
BoJiHE PoccOu; NpOTHBOAEHCTBOBATL PA3BHTHIO.

YnpaxHenue b. YKaxure aHrIuHCKHe 3KBHBAJICHTH IpHBe-
JEHHBIX I/1aToJIOB:

BJAHATE . prevent  CTaHOBHUTBCA penetrate
protect become
affect come
supply encourage

NpensaTCTBOBATh pretend = Bosuukath (u3) ensure
obstruct encounter
apply inhibit
support arise from

3acTaBJATh impose  OKa3blBaTh interfere
interfere (BauAHHE) impose
cause form
expand mark

Ynpaxuenue 6. Bonnwnre us tekcra 3D Bce ¢/108Ba, OTHOCS-
mreca x nouartusm «flows, «air», «circulations. :

YnpaxneHue 7. M3 mpaBoifl KONOHKH INOAOepuTe AHTOHHME
K CJAEAYIOLIHM CJOBAM:

1. difference 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

Ynpaxuenue 8. ([lapuas paéoTa) OmnpenennTe 3HaYeHHS BEI-
JeJIeHHBIX CJIOB II0 KOHTEKCTY. : c :

1. The diiference beiween 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 penetration of west
maritime air into the continental interior.

Ynpaxuenne 9. [Ipounraiite tekct 3D eme pas u BHUTHIIATE
13 Hero 10—15 KMIOYEBHIX CJQB.
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Ynpaxnenue 10. B npusognMofi zuMme Tabaume nocrapbre

* TIIOC B COOTBETCTBYIOLIEH KOJIOHKE, MPeABAPHTE]BHO ONpeJesuB, Npa-

BHJBHBIMH HJIH HENDaBHJIbHBIMH ABJSAIOTCA CACAYIOUIHE yTBEPXKACHHUA:

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 eifects.

. The Himalayas form an extremely effective barrier to the
southward movement of the summer monsoon.

> N

Ut

Ynpaxunenue 1l. ([lapuas pabora). Haiigure B rtekcre 3D
A0Ka3aTebCTBA CIHPABEAJIHBOCTH CJAEAYIOIIHX YTBEPXKAEHHII:

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.

YnpaxHeHnHe 12, Hanuwmure, He Gojlee ueM B Tpex npenJsoxe-
HHfX, pesiome Tekcra 3D.

Ynpaxuenue 13. ([lapras paGora). Sanonﬂme HOPOIYCKH
HPHBOJAMMEIMH HHKE CJAOBaMH,
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: ..
oiten 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 . ...
dramage areas.
regions; their; which; areas; the; climatic; this.

Ynpaxnenue 14. Tlepeeaure caenyiounii TeKCT NHCHMeEHHO.
Konrposbroe 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 sunsume
in plateau areas.

YunpaxHenue 15, Cpeau TUpHBeNEHHEIX HHUXKe (POPM YKamure
$hopMbl HHQUHHTHBA:

heating; is cooling; to have been formed; having measured;
encourages; affected; to set up; to be moving; to have travelled;
expanding; to be done; to evaporate.

YupaxueHue 16, Beifepure H3 JaHHBIX NPEAJOKEHHI Te, Te-
PeBOA KOTODBLIX CJAEAYeT HAYHHATh CO CJ0Ba <UTOOBI».

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 lorecast 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.

Ynpaxuenue 17. Bubepure P ABHJIbHBI BapHaHT nepesona
BBHIJeJ€HHBIX (OPM H CJOBOCOUETAHHI.

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

a. KoTophie HeoOXOAMMO paccMaTpHBaTh, b. YTOGBI paccMaTpH-
BaTb, C. PaccMOTpPeThb :

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

a. AAs omucaHusi, b. ONMHCHIBAS, C. KOTOPOE OMHCHIBAET

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

a. yaepxusas, b. 4TOBbl yAep:KUBATb, C. AOKHO YAEPIKHBATH

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

a. B NOPsLKe N3yUYeHHs, b. IS TOro, 4TOOBI H3YUHTh, C. €CJH
HeoOXOIUMO H3YYHTh

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

a. ¥3MepaTh, b, usaMepenue, ¢. 4TOOb HIMEPHTH -
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6. Wind tends to prevent the formation of dew

a. 4To0Bl NpensTCTBOBATb, b. NPENATCTBOBATBH, C. KOTOPLIA Iipe-
OATCTBYET

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., DOBOpadyHBaeT, b. KOTOPHIH NOBOPAYHBAET, C. IIOBOPAUMBATH

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

a. MJs onpefesieHHs, b. OIpenensth, C. LOJNKEH ONpPEIesTb

Ynpaxunenue 18. Ilpounraiite mo-anrauficku:
14~—9n5; IX2=18; 10:5=2; x*+ y%

2
3q — gb 7 KXo = ab, 4.046 -+ 0.022 = 4.068, 64; x + y.a =0,

YnpaxHernue 19. Houbaydace reorpadnueckoff KapTofi H IpH-
JIOXKeHHeM 3, pacckamHTe O reorpaduieckoM nojoxkeHuHu Beanko6pu-
tanuu, Hosolt 3enaugun, fdnonund u o. Llouubepren.

Yaopaxuerune 20. IIpocmorpure eme pas texcrn 3A, 3C, 3D;
omnpejesnTe B KamAOM H3 HHX KJIOUeBble NPEMJIOXKEHHS H COCTaBbTe
pesiome x G6ioky 3 «Circulation Patterns».

X = 046

Tectnt K 60Ky 3
T

I. B raxnoM paiy yKaxuTe mudpoil ClIOBO, «BHIAAAKOIIEes IO
CBOEMYy 3HAYEHHIO H3 AaHHOH TeMaTHYeCKOH IpPYIIbL.
1 2 3 4
a. pressure, isobars, congratulation, gradient;
1 2 3 4
b. force, direction, defeat, phenomenon;
1 2 3 4
c. memorial, cyclonic, anticyclonic, centripetal;
1 2 3 4
d. tropics, equator, poles, sensibility;
1 3
" e. trade-winds, monsoons, westerlies, hardships;
1 2 3 4
f. to heat, to decide, to contract, to expand.
I1. 3akonunTe cienyloni¥e NpefOJKEeHHS, BHOpaB COOTBeTCTBy}O-
YA BapHaHT NpeAaaraeMbX C/IOB. P , g

a, Approxunately horizontal movements of the air caused by

variations in pressure are known as . .. ..
b. Difference in pressure per unit dlstance 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 globe
between latitudes 30°N and S is known as . . . ..

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

IT1. Yka:kute O©ykBOH aHrJHHACKHE JKBHBAJEHTH IPHBEAEHHBIX
CJ0BY :

1. mBuxenne  a. gradient 7. however a. Tak Kak
b. motion b. omnako
¢. surface - . C. IOITOMY
2. cuna a. pressure 8. perhaps a. BEPOSITHO
b. rotation b. cnegosarespHO
c. force : C. COOTBETCTBEHHO
3. orkaonaTh  a. deflect 9. but a. HO
b. depict b. sarem
c. affect : C. 'TaK Kax
4. BzauMooGMmeH a. penetration 10. towards a. B HanpaBJeHWH K
b. flow b. Mo OTHOUIEHHIO K
c. interchange . C. B CBSI3U ¢
5. maccatw a. monsoons  1l. sometimes a. uHorza
b. westerlies b. Bcerga
. c. trade-winds C. HHKOTA2
6. npoucxoguTs a. operate 12. same a. HECKOJbKO
b. take place b. 2TOT Ke caMu#
c. account for C. HEKOTOPHIH

1. Obo3HaubTe NPHHAAJEKHOCTh NPHBEAEHHBIX (DOPM. K COOTBET-
CTBYIOUIMM YacTAM peuH:

a. npuryacrue.

b. HHOHHHTHB.

C. CYLUIECTBHTENLHOE.

I. 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. )

1. BoiGepute npaBu/bHBIH BapHaHT IepeBOfa BHIAEJEHHLX (OpPM
H COUeTaHui.

Yacrts. L.

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

a. JIs PerHcTpamus, b. perucTpupys, C. AOJMKeH PErHCTPUPOBATE

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

‘a. B NOPAAKE CO3JaHud, b, YTOOH €O34aTh, C.- CO34aBag -
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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. yToOBl 3HATH, b. 3HATh, C. 3HAJH

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

a. goropag Oyzer MOMIOMIATBCH, b. norjomiaemas, C¢. KoTopas
6bla morvioleHa
50015:. Air having a vapour pressure of 0.360 m has a dew point

a. BMewIlHi, b. UMeBIIKi, ¢. KOTOPHH 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.

4. B 3aBHCHMOCTH OT ... , b, BaBHCHLIHe OT, C. 3ABUCHT

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.

a, MOCKOJBbKY pas3Hulia MeXJAy COJHeYHOH CTOPOHOH H TeHeBoH...,

b. mpuueM pa3Huna MeKAy COJHEUHOI CTOPOHOI H TeHeBOH ...,

C. eCJM pPasHHNa MeXAY CONHEUHOH CTOPOHOH # 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. Opwio, b. HOMXKHO OBIJIO OHITH, C. TaM OBLIO

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

a. uMmeJa, b, HMeNoch, C. UMeercs \ ’

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

a. obpamaJjoch, b, umeer obpauienne, ¢. AOKHO OBITh o6pameHo

Hacrs 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 airstream a front passed, on these occasions
it became cloudy or completely overcast and there was snow, sleet
or rain.

1. was affected

a. HAXOAMJIACh MO BJUSHHEM, b. BJWsja, C. OKa3bBAeT BJHFHHE
2. there was

a. TaM CyLeCTBOBaJa, b, cymeCTBOBaJIo C. mMeeTcsd

3. bringing

a. npuHecs, b. NPHHECHIHM, C. nanocmunM

4. one

a, OAHH, b. BO3AYWHEA NOTOK
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. brought '

npudecna, b. MPHHECEHHAs, C. MPHHOCAIIAs
. passed

. nmpoimeauminii, b. ApOXOAUM, C. MPOXOAS

NS

TT

I. 3anonHuTe mNpONMYCKH HOZXOASIIIHMH TO CMEBICAY CJOBAMH.
(B cBoeli pafoTe yKasKHTe TOJBKO MOCJAEA0OBATENBHOCTH Uubp, 0bo3-
HAUaKX COOTBETCTBYIOIIHE CJOBA.)

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 determire the climate. '

1 2 3 4 5 6 7 8 9

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

II. TlucbMeHHO mepeBequTe CJeAVIOUIHE TeKCT. KOHTpOJabHOE Bpe-
Mg — 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 c:onditions, upper and surface wind systems
are linked by convergence and divergence. In the general globat
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

Ynpaxuernue |. (ITapuas pabora). [logymafite, 0 uem Mmoxer
HATK peub B 3TOM GJoKe TekcroB. IlpuBenurte 10-—15 cnoB, xorophie,
C Ballell TOUYKH 3DPEHHs, MOMKHEI BCTPETHTbCS B HEM. Honpoéyx”ne ‘
TaKye ONpeleNHTb, H3 KaKHX pasfenoB OyjaeT COCTOATh HaHHBIH
6Ji0K. BrlcTpo TIPOCMOTPHTE TeKCTHI, NPOBEPhTE NPABHJBHOCTb CBOHX
NpeAnoJOXKeHH .

VYnpaxnenue 2. He Gonee wem 3a 5 MHHYT upounraiite npu-
BOJMMBIE HHJ)KE NMpPeAUCIOBHe H TeKCT 4A, a 3areM mocrapafiTech Mak-
CHMAJIbHO TOJHO BOCIPOMSBECTH HX COJePKaHHe HA DYCCKOM 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 tempelature 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 add1t1on 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 fluctuating 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 centres over oceans act as source regions for Trop1ca1
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 uhexpectedly,
they are hot, dry and unstable, although too deficient in mo1stu1e
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. Omne 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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Vopamuernne 3. Onpenenure pycck#e COOTBETCTBUST CefYIO-
X CJOB H CJIOBOCOYETaHHH, BCTPETHBINHXCS BaM B Texcre 4A:

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

adiabatic changes.

Ynpaxueuune 4. (Ilapuas pabora). Haligure B npaBo#i KosoH-
Ke aHTJHICKHe SKBHBAJEHTHl CJeJYIOIIUX CJIOBOCOYETAHUH:

(husuyecKkHe cBOHCTBA
o6sacTe (HOpMHPOBAHUA
OTJUYUTEJbHbBIE YePTHl
racMypHas NOFoza
NyCTHIHHBIE pPaBOHE
pasBUTHE 00JaKOB
OJHODPOAHAsA Macca

PN O W

HeyCcTOMYHMBEIE MAacCH BO3AYXa

homogeneous mass
dull weather
desert areas
. unstable air mass
source region
cloud development
physical properties
8. distinctive features

NOOUA N

YunpaxHeHnHue 5, Buibepure pycCKHE 3KBHBAJEHTH BblJEJEHHEIX

aHTJIHACKHX CJIOB.
1. temperate regions

2. to emanate from

3. to acquire properties

4. internal modifications

5. external influence

TeMIePaTyPHEIe
yMepeHHHe
TeILIble
TIPOHCXORHUTH
HanpaBaaThCs
nepeMeniaTbCs
npuobperars
NPEROCTaBASATD
3aBepIuaTh
BHeHIHUE
BHYTpEHHHE
BaXHBlE
BHYTDEHHEE
BHeUIHee
He3HaYuTeNbHOe

pra)KHEHHe 6. B nmauHbIX NPeNJIOKEHHUAX 3IalloJHHTE TNPO-
NYCKH NOAXOASHIHMH 1O CMBICAY CBASYIOIIHMH 3JeMEeHTaMH.

1. Air masses move away from source areas ... . the pattern
of the general circulation.

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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.. ... 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 xak; although—xors; such as-— Taxkue, xak; in
addition — kpome Toro; in accordance with— B cooTBercTBUH C.

YnpaxHednue 7. Hafiaure 1mo c708api0 3HAUEHHs TIPUBEEHHBIX
HHKe Hapeuuil; onpenesuTre, OT KakUX CJIOB OHH 06DPa30BaHH:

particularly; eventually; occasionally; typically; especially;
unexpectedly. :

Yunpaxuenue 8. ([lapuaa pabora). Ha ocHoBe maHHBIX, KOTO-
pele cojep:kaTcAd BO BTopoM ab3aume Tekcra 4A, cocrasbTe cxeMmy,

HAIOCTPUPYIOWIYIO KﬂﬂCCH@HKaHHK) BO3QYHIHBIX Macc, Onpeleasnro-
HiuX 1oroay B BEHHKO6pHTaHHH.

Yupaxueuune 9. (Ilapuasg pabora). Hafiuute B Texcre 4A
OTBETH Ha CJEeAYIOIiHe BONPOCHL:

1. Yem xapakrepusyiorcsi palioHbl (OPMHPOBAHHA BO3AYIIHBIX
macc?

2. Kakue BO3JAYyLIHBIE MAaCChl OKa3LlBalT ONpeAesdloNiee BJAHSHUE
Ha rorony DpHTaHCKHX OCTPOBOB?

3. 'me GopwmupyoTcss NOJSpHBIE KOHTHHEHTAJbHEIE BO3AYIIHBIE
Macchl?

4. Kakne XxapakTepPHCTHKH JIEXKAT B OCHOBE BBIJEJEHHS MODCKHX
H KOHTHHEHTAJNbHBIX BO3JAYIIHBIX Macc?

5. Kakue Bo3ILylIHBle Macch NPHHOCAT ¢ cofofl Temayio, BJaax-
Y0 ¥ HEYCTOWHYHBYIO TNOroAay Ha DpHTaHCKHE OCTPOB&?

6. Kakum 06pasoM MOIYT BHIZOH3MEHSTbCS OCHOBHBIE XapaKTepH-
CTHKH BO3JYUIHBIX Macc?

Ynpaxuernue 10. 3akoHuuTe chaenyiollipe OPeAJONKEHHS, HCXO-
Af U3 copepxwanus 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 affect the British Isles are...

Ynpaxuenue 11. (ITapuas pabora no texcry 4A). 3aganue 1.
Osarnasbre BCce ab3allbl TEKCTa.

Sananue 2. Eciu Ol mepeps BaMH CTOfJa 3ajaua BblOpaTb OAHO
NpeJiOKeHHe B KayecTBe KJ/IOYEBOTO KO BCEMY TEKCTY, Kakoe Ipei-
JuXeHHe BH OBl BhIGpadu?

Sapaupe 3. Hafinute KJIIOUeBBle NDEeAJOKEeHHS B KaxAoMm absaue
TEKCTA.

3ananue 4. Kakue mosokeHust M3 nepBoro afsalla HaXOAAT Das-
BHTHE BO BTOPOM H TpeTbeM af3alax TeKcTaP?
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- Banduue 5. Hatinute s rtekere 4A npuMep, KOTOPH#li HAMOCTPHs
pyer kakyio-au60 upero. Kakne cioBa HCIOJMb3YIOTCST aBTOPOM JIJs
ONHUCAHUA TAKOTO POAa WIJIOCTpanuii?

Ynpaxuenune 12. 3aganne 1. [IpocMorpuTe NPHBOAUMEIN HH-
XKe TeKCT M IepenaiiTe ero copep:kaHue no-pycckd. KoHTpoJsbHOE Bpe-
MsI— b 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 balloons 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 from 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.

3apanue 2. (IMapuas paGora). 3amosnuTe MPONYCKH OAXOAANLIH-
MH IO CMBICIY CJIOBaMH M CJOBOCOYETAHHSIMU.

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 the 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 Iecordmg s’catlons newspapers;
specialist forecasts.

Yunpaxuenue 13. (IlapHas pabora). 3azauue 1. Ilpounrafite
NIPOTHO3 IOTrOAbl M mepefaliTe €ro cojiep:KaHHE Ha PYCCKOM SI3BIKE.
KonTpoabHoe BpeMsi— 3 MUHYTHI.

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 freezing 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.

3amgaune 2. OnumnTe NO-aHTVIHACKY NOIOAY CETOAHSIIIHErO JHS,
4 3aTeM COCTaBbTe CBOH NPOTHO3 NOroAsl Ha 3aBTpa. JalHIIuTe €ro.
K crenymomeMy 3aHATHIO MOATOTOBbTE COOGIIEHHE O TOM, HOATBEp-
IWJCS JV Ball DPOrHo3. Ec/ml OH OKasajcs HEBEPHBIM, DACCKaXKHTe
O pAasJHYHSIX MEXKAY CBOHM IIPOTHO30M H DeajbHOH MOrofoH.

TIpH cocCTaB/ieHHH HPOTHO30B BaM MOIYT IOHaZOOHTbCHA CleRyIo-
HI¥e CJIoBa:

ITpu onHcaHHH HOTOAHL:

siCHasl, Xopouas Horoia bright, fair weather;
HeycrofuuBasg INorojua changeable weather;
nacMypHas 1oroja dull weather;
nefodabwiof, ciaabuit poxan  light rain;
CUJBHBIH NOXKIb heavy rain.
Ilpu onucamum temumepartypn Bosayxa 0°C (32°F):
MOpO3Hasd freezing
XoJogHas cold
IpoXJaasHas cool
yMepeHHasn mild
Tenas warm
kapkasa hot
Ilpu omucaHEHH CHJAB BeTpa:
GeaBeTpue calm
cnabu light
yMepeHHBIH moderate
CBEXHH fresh
CHJBHBIH strong
yparasublil gale-force
HeYCTOHUNUBHIN variable

(110 HampaBJIEHHIO)
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Tlpu omucansn HanpapieHHs Berpa:.

N
(North)
NwW NE
(North-West) (North-East)

th N // ]:Et
(West) / \ (East)
SwW ya AN ES

(South-West) (South-East)

S
(South)

an ONMHCAHHNU HEKOTOPBIX IOTOAHBIX SIBJICHHH:
IbIMKa, cnaboifi TyMan mist;
I'yCcTOH TyMaH fog;
MOpOCh, H3MOPOChH drizzle;
JUBEHb shower;
rposa thunderstorm.

Ilpn omncasun JoKa/bHEIX TIOTOXHEIX SIBJEHHI:
HeGoMbLINe YYACTKH, HATPUMeEp, patches;
06/1aKoB, TymaHa '
KOPOTKHH IepUOJ KaKOoro-nubo spell;
SIBJIEHHA TIOTrOABI
0 K4KOM-IH60 SBJECHHH TOTO/H scattered (eg. scattered
B NAHHOM MeCTe (Cp. «MeCTAMH showers).
JUBHEBLIE JMOXKIN»)

Ynpaxuenue 14. Cpean npuBeleHHBIX NpPeNJIOKEHHUH BHIGepH-
Te Te, KOTOpPHE cOAepKAT HHOUHUTHBHBIE KOHCTPYKLHMH M TiepeBeiH-
T€ UX THCbMEHHO.

1. 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. 1t 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.

YnpaxHeHHue 15 Brbepure npaBu/bHBIA NepeBo] BHILE/EH-
HBIX (DOPM H CJOBOCOUYCTAHHUH.

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

a. TOBOPAT, UTO BO3/JYX IepPEHACHIIIEH,

b. BO3AYX mepeHAaCHINAETCH,

c. BBLIO CKA3aHO, UTO BO3AYX HeEPeHAaCHIUIEH,

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

4. U3MeHeHHe TeMIepaTypH,

b. 4TOGH H3MEpPUTh TEMIIEPAaTypy,

C. U3MepATh TEMHEPATYPY,

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

a. OKa3hlBaeTcs, h. NOSIBASETCS, C, CYHTAJIOCH

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

a. HOJKHO 6BITh OOHApY2KEHO,

b. o6HapyxuBaercs, 4TO,

¢. 6bl10 00HAPYXKEHO, 4TO,

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

a. ToKasaJo,

b. ObLI0 MOKAa3aHO, UTO,

C. ClleyeT nOKasaTb, UTO,

Yunpaxunenue 16, Bunumure us tercra 4A u ynpaxsuenus 13
Bce NpPeJIOXKEHHs, COAepxaline MOJaabHble [JIaroJbl H HX IKBHBA-
JIEHTBI, TIEPEBEAUTE HX HA PYCCKHEH S3bIK.

Ynunpaxuenue 17. M3 npuBeneHHBIX HHXe NpensoxkeHHE BHOe-
puTte Te, B KOTOPHIX NMONUEPKHYTHle (HOPMBI CAeAYeT IIePeBOAHUTH C TO-
MOUIbIO CJOB «HEOOXOAUMO», «IZOJIKHOS®. ,

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

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

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. N

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 tvpes of
modifying influences the air mass undergoes.

LESSON 12

Ynpaxuenue 1. ([lapuas pabora). Huxe npusogdrca mnep-
Bhle NpeJJIOXEHHs Hauya/jbHOro H 3aBepuiajomero absaua TekcTa 4B.
IDTHX JABYX NPEAJNONKEHHH HOJIKHO OBIThb JOCTATOYHO O/ TOTO, UTOGHI
BEl CMOTJIH ONPELENUTh, O YeM HAET pedb B JAaHHOM TEKCTE.

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

Cold {ronts over Britain tend to include both ana- and kata-
types. '

Ynpaxuenue 2 ([lapuas pabora). Hailigure B Texcre 4B
OTBeTbl Ha CJEAYIOLIME BONPOCH (KOHTPOJBHOE BpPEMA— D MHHYT).

a. Kaxune daxrtopbl 00yC/l0B/IHBAIOT NpeolbJaajaloniyio B ompeje-
JeHHbIE MOMEHT [I0rofy?

b. B ueM cOCTOMT OCHOBHOE pasjiyyHe MeXKAy AKTHBHEIM M Heak-
THBHBIM THIIOM XOJOAHOro (poHTa? ‘

Text 4B

Where air masses of different characterisitcs are in juxta-
position, broad mixing zones occur which are called Ironts. 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 variable.
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
front; a cold- front passes when the cold air comes second.
The activity on both typés of front is mainly dependent on the ver-
tical motion of air in the warm air mass. If 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 diffe-
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 iront, gradually increasing and merging into cirro-
stratus; then a thlckenmg and lowering of those clouds fo 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 front approached,
recover slowly.

On kata-warm fronts, the downward motlon 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 f{ront, but in reverse. The most
important difierence in that the frontal slope 1s 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 front passes through almost unnoticed with only
gradual changes in temperature, pressure, wind, and precipitation.

Ynpaxuenune 3. (Ilapnas pabora). Ilpountaiite Texct 4B eue
pas u mopxbepHTe 2—3 BapHaHTa 3arJaaBus K HeMy, Bemumure 10—
15 caoB, KoTOpEle HauboJee NOJHO OTPAXkKAIOT €ro COAepKaHHe,

Ynpaxuenue 4. [IpoBepbTe, HaCKONBKO XOPOMIO BEl HNOMHHTE
CAOB&, KOTODble BCTPETUJNCh BaM B IpeAblAyliHX TekcraX. HasoBu- .
Te 3KBHBAJEHTH CJAEAYIOWHX AaHIVIHHCKHX CYLIECTBUTEBEEIX B pyc-
CKOM f3BIKE:

pressure, _ humldrty, stratocumulus clouds
wind; fog; = - cirrus clouds;
precipitation; moisture; cirrostratus clouds;
motion; cumilus clouds; altostratus clouds; °
air mass; stratus clouds; nimbostratus clouds.

ynp axH eHHE 5. PaccraBbre HpI/IBOllHMI)Ie HHJKE CJIOBA B ampa-l
BHTHOM INOPAAKE B HX Hsﬂaqanbﬁon opMe u HaffHTE SHAUCHHA STHX

CJI0B uo c.noxaapro - ;




juxtaposition; repreSented extent; reachmg, denset; Wedge‘
'experlenced passés; sinking: supresses most common; proceeds;
multilayered; approaches _ merging ; obscuring; unsettled steadily;
showery. ERRER IR

YnpaxHeHnue 6. B mpaBoii KOJOHKEe HaljHTe SKBHBaJEHTHI
CJELYOUX CJIOBOCOYETAHHH H IIpelJIOXKeHHil:

. pe3Koe H3MEHEHHE TIOTOXBI »1. in similar fashion
. BeTep MEHsieT HallpaBJeHHe ~ 2. two factors determine the
. IPOHCXOJHUT H3MEHEHHe JaB- weather

JeHHd 3. cold air is replaced by
. CXOXHM 0Opasom warmer air

. MOXeT c(opMHPOBATHCH . 4. the wind veers
¢$poHTa/IbHEE TyMaH “5. a cold front passes
. AB4 (aKTOpa OnperensiiorT 6. in reverse (order)
NOTOLY +7. abrupt change in the wea-
. IIPOXOILHUT XOJOAHHH (dpour ther
. XOJIOJHBI!I BO3AYX 3aMella- 8. sinking of warm air
erca foJee TensbM 3 9. changes in pressure occur
. OIIYCKaHHe TEIJOro BO3Ayxa #'10. frontal fog may form
. B 00paTHOM IHOpSIKE

[aviids] oo = (=2 Ol v CO DO =
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Ynpaxuenne 7. BunuinuTe H3 TekcTa 4B Bce IJ1arofml, xo-
TOpbie 0003HAYAIOT TOT HJIM HHOH CIOCOO TepeMelleHHs B IIPOCTpaH-
CTBe.

YnpaxHenue 8. 3aN0NHHTe IPOIYCKH B IpENJOXKEHHSX COOT-
BETCTBYIOHIMM TIJlarojoM. B ciayuae HeoOXOXHMMOCTH Ha#iuTe 3Haue-
'HHSi HE3HaKOMBIX CJIOB IO CJOBAapio.

1. Changes in temperature, pressure and wind (l. 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 (1. 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. determmes) on the

passage of the front.

Ynpaxuenune 9. (Ilapuas paﬁoTa) 3anoJaHuTE nponycxn non-
XOJSIIHMH IO CMBICIY CBf3YIOILHMH -3J1eMEHTaMH.

" A cold front ... . the south-west marks the line along the
ground . .. . which the cold air is overtaking, underruning -and
nushing up the 11ghter 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
ront approaches the warm front; -finally the r’xorthern 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.

Yupaxuenne 10. [Tepepesure npepyioxennus Ha DYCCKuH s3bIK,
oépamaﬂ BHUMaHHEe Ha BLIAEJIEHHBIE CJOBa.

I. 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.

Yunpaxueune 11, (Ilapuas paGora). Buibepure OfnH u3 a63a-
neB Texcra 4B, npumymaiite 3—5 Bompocos K Hemy. [Tofipocure oT-
BeTHTb Ha HHX JAPYryro Iapy cTyneHToB. OOMeHgHTech BOIpOCAMH.

YnpaxueHune 12. CocraBbTe KpaTKuil nJ/JaH Ilepeckasa TekK-
cra 4B; ucnoabsyfite ero OCHOBHBIE IIOJOMKEHHS JMJIsi TOTO, UTOOBI
HalHCATh pe3loMe TEKCTa.

Yonpaxueunue 13. [Ipounrafite ¥ yCTHO NEepeBeIHTE 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:
tvpes of clouds, amount of clouds, visibility and special weather
events such as thunder, lightning, dew, fog, frost and mist.

Ynpaxuenue 14. (Ilapuas pabora). 3anocJHHTe IHPONYCKH
IIOAXOASIIIMHA TI0 CMBICJIY CJIOBOCOYETAHHSIMH:

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

| U 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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Q... is a thermometer used to record the highest and
cwest 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

temperalures below the freezing point of mercury.

Yopamxueunue 15 Ilucemenno mnepeBeawte nocaeiuuii absay
tekcra 4B. Kourpossnoe Bpemsa — 10 mMunyr.

Ynpawueunue 16. (Ilapuas pabora). [lpountaiite # ycerHo ne-
peBeanTe Ha DPYCCKHH fA3BIK cjeAYOWHMHA IIPOTHO3 INOTOXB:

Today’s Forecast: (November [1), Rain, much of it heavy in
Wales and the south-west will spread quickly east to reach mosi
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 gales 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,

Paccxakure no-anrjHickH o mMorojie 3a NpOMWEAUIHE CYTKH; CO-
CTaBRbTeE OpH@HTHpOBO‘IHblFI nporuos Ha CJle;'ly}OHlHﬁ HACHb,

Ynpamuenune 17. Vi3 npHBOZUMBIX HHXKe NpeANOKeHHH Bhbe-
pPHTE Te, B KOTOPBHIX IMarojbl-cKasyeMiie BhIpaKeHH (GOPMOHA cocia-

1'aTesibHOr0 HaAKJOHEHHYH, HSPEB&AHTB TH NPELJOMEHHA Ha pyCC}'{Hﬁ
SA3BIK: '

1. Without a heat source, equilibriumn would soon be reached and
gvaporation 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.

Ynpaxueune |8 Bolepure npaBuibHBil BapHasT nepenoja
BBLIEAEHHEIX (DOPM U CAOBOCOYETAHMH.

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

a. 3aMepaja Owl, b. 3aMep3aeT, C. 3aMepP3HeT
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2. 1f the ozone layer. were thicker.and :absorb all of the ultra-
wolet we should also suffer. :
.. mocTpananu OH, b. mocrpanaeM, ¢. MOXeM HOCTpa,ILaTb

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. HuxXe, b. Gpiia OBl HHXKe, ¢, ‘Moryia -Obl GLITH HHXKE

4, .1f the air is quiet, the coollng of the lower air produces an
inversion of temperature. ,
cospasano OHl, b. cospaer, ¢. MOIJIO 651 co3naTh

‘The shelter itself should . be. properly exposed
Obl Gbl YCTAHOBJIEH,

. -HOJIAKeH GBITh YCTaHOBJIEH, -

OyLer yCTaHOBJeH, s

But for the turbulent dﬁiusnon the a1r near the ground would ‘
beoome saturated. ; o .

‘4. MOMHMO Typ6yJIeHTHOH ﬂﬁd)q)ysnu ’
' b. Ho He TypOy.eHTHas nudhy3us,

¢c. ecau Onl He TypOysenTHas AHQPysHs.

CD'gSU"N_CﬂP

1.LEs,"so'N 8

Yupaxueunune I. (ITapuas paGota). [lanHBE cJOBa BEL BCTpe- -
THTE B cjlelyloiieM HEXe texcTe. ITpexae yem mpoumrath ero, osHa-
KOMbTeCh ¢ 3TUMU cjoBaMu. OOCynuTe BMecCTe ¢ APYTUMH CTYILECHTaMH
npennosiaraeMoe cojepxaHue Ttekcra. IlonpobyiiTe ozarnaBuTh €ro.
VigjoxuTe CBOH MPEATOJIOKEHHS O CONEPKAHHH TEKCTa nuchMEHHO,

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

Tenepn npoananTe TEKCT W TNPOBEPbTE NPaABUIBHOCTH CBOHX
npegnosoxenuil. KoutpoabHoe BpeMs — 7 MHHyT C

’i‘ext 4C

The m »_r.;ty of fronts occur in assoc1at10n ‘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 depenids
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/oold 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 progr ~e_sg_\galx_fu_rt@gﬁoutwards 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
modified 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 depressxons arely occur in isolation, but in series

known as depress;on famil 1es This complex waving of the polar
front can give spells led, weather lasting a week or more.
The sequence is even§§ Fr errnmated 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 front, 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 FEarth’s surface; lee or
orographic depressions may form on the downwind side of moun-
tains because of divergence of the airstream, tropical depressions,
variously known as hurricanes, cyclones or thyphoons are a feature
of subtropical areas, ongma.tmc where sea surface temperatures
are greater than 97°C. Al depressions share in common the cha-
racteristic of rising air, which in most cases inevitably lead%

to cloud and precxpttatlon

Ynpaxkuenue 2. He Gosee uem 32 3 MUHYTH HaliiuTe B Tex-
cre 4C oTBeTn Ha C/eAYIOUIME BONPOCH:.

a. Kakue npuuusbl OB YCIOBAKBAIOT | o6paaosaﬂne yparanon?

b. Uro MOXHO cKas3aTh O XapakTepe OKKJIO3HH, IOCTHTAMOIIHX
BpuradcKux ocTpOBOB?

c. Kakosul npHuHnbel 06pa3oBaHHsi BTOPHYHBIX JAENPeCcCHHT?

YnpaxHenue 3. (Ilapnas pabora). B npounransom rtexcre 4C,
BEPOSTHO, BamM BCTPETH/ANCL HE3HAKOMbIe CJOBa. Boinmnute T‘HX,
CpaBHUTE C TeMM, KOTOPBIE BLIIHCAJ Ball COCEX, U oﬁcymne HX ripei-
noJjaraeMoe 3HauyeHue. [IpoBepbTe NpPaBUJIBHOCTb CBOHMX IpeNTIONOKe-
rufl no caosapwoo. [locrapafiTecs Temepbh ONpeAetUTh, T€ CJoBa, 663
KOTOpPbIX Bbl- BCE DABHO CMOTIAHK 6B NOHATDH conepx‘(aﬂne TeKCTa.

Yapaxueune 4. (Ilapuas pabora). Bmbeprte H3 JaHRBIX

npe,zmox{eﬂuu T€, KOTODPHI¢ Hanéonee NOJIHO OTpaxawT conepmaﬂue ‘

tercra 4C.
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4. The majority of fronts occur in assocmtnon w1th 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 isolatién, but in series
known as depression families. '

5. If the second cold air mass is warmer than the flrst 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.

Ynpaxnuenne 5 ([lapuas pabora). Onupascy Ha Hmpopma—
nuto, coxepxamyiocs B Tekcre 4C, cocraspre maccmpnxaumo ze-
‘npeccui.

YnpaxHenue 6. YKaKuTe, KaKHe NPE/JIOKEHHAN rexcra 4C. co-
AepXKaT HOBYIO AJsl Bac HHpopMauuio,
Viaopaxuenue 7. He zarngansas B TeKCT 4C, .3amonniTe npo-
nycxu B CIEAYIOIHX NPEIOKEHUAX. .
1i the second cold air mass is warmer than the flrst then we
have S
9. Frontal depressions have a typical life cycle of . v
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 cee
in wmter and . ... in summer. ,
. Frontal depressmns rarely occur in msola‘uon but in series
mown ‘as ... e
6. Tropical depxessmns variously known as .. . .., cycl;ones or
typhoons, are a feature of subtropical areas, originating where
sea surface temperatures are greater than 27°C,

Yupaxuenune 8 (IlapHas paGora). Huxe NPHBOAATCS YTBLp}K—
AeHust, He COOTBETCTBYIOImHe AedcTBHTe/bHOCTH. TIpounTafite Texcer 4C
elie pas u OOBSACHUTE, NOUEMY OHH HEBEDHEL ~

1. Frontal depressions always occur in msolatlon

2. All depressions -are -frontal. :

3. Secondary depressions seldom occur within the cxrculatxon 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. (Ilapras paGora). CocraBbTe 5—6 npenjo-
xennit o teMe Texcra 4C, KoTophle coepKaau Obl CaAeAyiolide CJIO-
BOCOYCTAHHA:

" are known as, to deperid on, in the’ majority of, is nearly always
tend fo be, rarely oceur, commonly occur, are a feature of.

68




Yr[paxu{eﬁne 10. Gocrapbre, KpaTKIrIPI nJiaH Tepecxasa ..Tex-
cra 4C, . .

YHp axHeHnHe 11.- 3anosnnte NPOITYCKH TOAXOASIIHMH IO
CMBICJIY CIOBaMH: SRR e L : S

A Mammum and Minimum Thermometer

Thls records the hlghest (max1mum) 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 aiter the 11qu1ds .. . moved
back. The h1ghest and lowest temperatures can . ... seen when
the recording is . . . .; this should be done at the . . time each
day Readmgs are taken ... . the bottom edge of the indexes,
the temperature has been recorded a . . .. is used to reqet

the indexes.
- when; points; have;- move; temperature; at;- be; tubes; tw-o;
mercury; magnet; same; taken. R

Ynpamuenue 12, [Tucumenso epeBesnTe npe;ularaewbm HHKe
texer. Kontposibnoe spemsi — 20 MUHYT. : -

Cyclone and Weather Changes

As a cyclone moves across a given area, the following succession
of weather "changes occurs: *first, there are high, thin clouds
considerably ahead of the warm front, then increasing cloudiness
ahd” steady rain’as the warm front approaches With the passage
of the front, there is a cha/g .wind direction, an increase
in temperature, ‘and usually a cesszfﬁon of the rain, bui 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.

YaupaxuHeunne 13. (Ilapnas pabora). Ilpouurafite ¥ ycTHO me-
peBeguTe .ZLaHHbH':I _HpOI‘HOS TTOTOAHI. Boinuiiite H 3aU0MHHTE Bee
He3HaKOMbie CJIOBA, KOTOPble B HEM BCTDETATCH.

Weather. forecast fdr 6 am to midnight today

General situation: A cold front will move SE across Britain.
Thne 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
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bv 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 to6 pm London — 8.01pm to 5.5am
yesterday: Max. temp. 21°C Manchester — 8.12pm to 6.02am
(70 °F). Total period: sunshine, ‘

8.:8hrs, rain, nil.

Ynpaxuenue 14. (I[lapsas paGora). CocraBbTe CBO#l HPOrHO3
moroabl Ha GuuKafimue 12 yacos. CpaBHHTe CBOM {IPOTHO3 C MPOrHO-
3aMH, COCTaBJEHHBIMH APYrHMH cryleHTamH. Ha cienywoiiem 3aHs-
THH BBIICHHTe, Yel NMpOrHo3 OBl TOYHee.

YnpaxueHnue 15 Bufepure NpaBuabHBE BapHaHT NepeBoja
BBII€JTEHHBIX 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. xotopu#i; b. uro
front at the rear of the warm

.sector travels faster than the a. 6nictpo; b. GuicTpee

warm front ahead of it :

Considering the warm sector a. paccMarpuBas; b. paccMoTpeB
as a gigantic wave progressing .

from west to east, it might be a. 3T0; b He mepeBoAHTCH

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. :
. fIBJIIETCH PE3YJLTATOM;

This results in the cold front a

overtaking the warm front and 'b. npuBoRHT K

the cold air from both sides ‘

uniting. When the two f{ronts

are thus combined into one, a. COeMHHUNHCD; b. coenHusIOTCA
it is called an occluded front. :

As the occluded front approa- a. TaK Kak; b. Koria

ches the change in barometric

pressure and .the clouds are

about the same as those pre- a. H3MeHeHHs; b. obJaxa
ceding the warm front.



LESSON 174
. Ynpaxuenue 1. (Ilapras paGora). Haiimure B Tekcre 4D o1-
BeTHl Ha cJjefylomue BOMpock. KOHTpOJibHOE BpeMst——5 MHHYT.

. K KakoMy THNY [PHHALIEKUT GOMbUIHHCTRO AHTHIHKIOHOB,
OpOXOAAUIHX HaJ BeaukoOpHTaHHeH? :

2. Yto sBJIsieTcs. IPUYHHOH BBICOKOTO [JaBJEHHA B aHTHIHKJIOHE?

3. B geM cocTosiu ocoﬁermocm HOTOJH - B BeJUKOGPHTAHHHN 3H-
Mo 1962—63 rr.?

Text 4D. Anticyclones

In contrast to depressions, anticyclonies 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 wvertical 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 ch111ed 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 Lonal 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 “Trostst 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 Br1t1sh lies per51sted for
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several weeks, bringing easterly winds and extremely low tempe-.
ratures.

Y paxkHeHue 2. BcnoMBHTe 3HAYEHHS CJeIVIONIMX CJAOB, BCTpe-
THBIMIHXCA BaM B Tekcte 4C.

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

Yunpaxueunne 3. [lpounrafite caenyiouue ciaosa U HafAMTE HX
COOTBETCTBHUSL B PYCCKOM S3BIKE.

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

YnpaxueHnHe 4. BounumuTe npusBoAHMbic HHXKE CAOBAa B HX
H3HauaibHOH dopMe H ompepenuTe, €C/JH 5TO HeOOXOAKMMO, HX 3Ha-
yeHHe [0 CJOBapIo.

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

Yupaxueunue b Baumuuurte H3 Tekcra 4D sce ciosa, KOTOpHIE
TaKk WJH HHave CBH3aHH C MOHATHEM <«aHTHIHKJIOH».

Ynpaxuenue 6. B npaBoil KooHKe Ha#iHuTe PYCCKHe 3KBHBA-
JCHTH CAEGAVIOIHX CJOBOCOYETAHHIN:

1. blocking situation /1. suencras chcTeMa

2. cold anticyclone 7 2. NOCTOAHHLIE AHTHIMKJIOH

3. warm anticyclone 4 3. orpaHuuMBaThCA uUeM-1u60

4. permanent anticyclone ‘4 4. ce30HHBIE AHTHUKKJIOHH

5. to be confined to & 5. H3OHITOK HA&BJEHHA

6. seasonal anticyclones  B. BepxHsig Tponocgepa

7. excess of pressure % 7. ocelaHue BO3AYXa

8. upper troposphere © 28, XONOAHLIY AHTHIHKJIOH

9. subsidence of air /9. rpebeHb BBICOKOTO AaBJASHHSA
10. ridge of high pressure #/10. oficranoBka. BJOKHPOBAHHS

1. cellular pattern g 1l Temimifi adTHUHKIOH

Yunpaxuenue 7. Kakoe u3 npuBeieHHbX B cKOGKAX CJI0B HAXO
HCI0Jb30BATh, YTOOH JaHHBIE IIPENJIONKEHHUS COOTBETCTBOBA/JAH peab-
HEIM akTaMm.

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

2. The great (1. seasonal, 2. permanent, 3. subtropical) anti-
cyclones Wthh develop over Siberia and Canadargelgqqugto cold
anticyclones. R

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

H4.°56m1e" 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. develooed)
over Britain in the long hot summer of 1976.

Ynpaxuesue 8 PasMecTHTe NpHBOAHMBIE HHXKe CJAOBA IO
CEAVIOIHUM TEMATHYECKHM TpynnaM: 1. CBA3YIOUIHE 3JEMEHTH Npex-
JOXKeHHs; 2. TepMHUHHI; 3. oﬁmeHayq A7 AEKCHKE, ogmmu

In constrast to; depressions; td” Cover; perms‘%ent hemlsphere
circulation; to occur; cold anticyclones; to confine; troposphere;
excess; subtropical anticyclones; to affect; to impose; polar maritime
air; enerally, however; between low temperatures; cellular pattern;
although

VYaopamuenue 9. ([Tapuas pabora c tekcrom 4D). 3ananue ].
ITponyMmaliTe nMOA3aroJOBKH JJIf TEPBOrO M BTOPOro ab3aleB TeKCTa.

3axaunne 2. Ecau 6bl mepei BaMH cTosja 3ajauya BbIOpath OAHO
npeAaoKeHHe B KadecTBe KJIOUEBOrO K TEKCTY, KaKoe INpejjioxKeHue
BHl OBl BEIOpaAJH?

Sananue 3. Hafinute XiAwueBhie npezmoxemm B KaxiaoMm al3aue
TEKCTa.

3apganue 4. Bribepure us texcra 10—15 kiawoueBrX cJOB.

3azanne - 5. Hafizute B TekcTe mMo KpafiHefl Mepe OJHH IpuMep,
KOTOPHI HAMIOCTPUPYeT Kakyvio-mubo uuew. Kakue ciaoBa HCHob-
3VIOTCA HJIA OMMCAHHS TaKOTO Poja HJJIOCTpanui?

3ajauue 6. IIpoBenuTe KIACCHPHKANHIO CAEAYIOHIHX ITONOXKEHHH
B COOTBETCTBHH CO CTeNeHbI0 HX 00OOUIeHHs: camble 00ilHe —- HauMe-
Hee obmue.

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 imposes 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. HpHBeJmTe HJI# COCTaBbTE HpeJlJIO)KEHHH
B KOTODBIX ONHCBHIBAJIOCH GH:

a. OrauyHe OHKJIOHOB OT AHTHLHKJOHOB;
b. XapaKTepHCTHKY TEIVIBIX AHTHIHKJOHOB;
c. BinsHHe aHTHIHKJIOHOB Ha H3MeHeHHe IIOTOAbI.

Yunpaxueunue 11. [TucemenHo nepesenute nepBYIO NOJOBHHY BTO-
poro a63ama tekcra 4D (o ciaoB Some of these anticyclones...).
Kortposassoe Bpems — 20 MHEHYT.

_ YHpamHeHHe 12. (I'Iapﬂaﬂ paéoTa) YerHo nepeBenHTe HPHBO-
AHMEBEIY HHXe NPOTHO3 NOTOJbl HAa PYCCKHH SH3HIK.

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
aiternoon, with just the odd light shower here and there.

ynpa;xHeHHe 13. BeiGepuTe NMOAXOAAMHE TO CMBICTY CBSI3YIO-
umn 3JE€MEHT.

(a. Though b. Where; c. If) most ant1cyclones passing over
Brltam are of the warm type the weather varies c01131derab1v with
the air mass and time of year.

2. A blocking situation may be created in (a. how; b. which;
c. that) the surface antlcyclone 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
¢lassified 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.

pr axHenne 14 Ilepesennre CileAYIOLIHE INPENIOKEHHS Ha
PYCCKHH S3BIK:

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 the experiment.

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.

Tects1 Kk Gaoky 4

TH

I. ¥Yxaxute GYKBOH COOTBETCTBYIOUIHE AaHIJHHCKHE 3KBHBAJEHTHI
CAEAVIOMUX CJAOBOCOYETaHHH:

. oBsacte GOpPMHPOBaHUSA fa frontal passage
. pasBuTHe 06JAKOB J b. weather conditions

. acMypHasi TOToxa 7 c. source region

. pacnpejejeHHe 06J1aKOB & d. clockwise circulation
. TIpoxoxkjaeHue (poHTa /0 e. thermal low

CepHsT LHKJIOHOB 21 clouds development
NOABeTPeHHAS HeNpPeccus 6 g. depression family
HUDKYJSIHS [0 $acOBOH # h. lee depression
cTpenKe 2 1. dull weather

. TIOTOAHBIE YCJAOBHS 4 g. distribution of clouds
. TepMHUecKas IelpeccHs

1L B ApaBO KoJIOHKe Hafinute U 0603HaubTe OVKBO#H caoBa, 06-
paTHble MO 3HAUEHHIO COOTBETCTBYIOIIMM CJIOBaM, PACTOJIOMEHHHIM B
JeBOfl KOJIOHKe:

OO 00ND U W

[

1. a low Z"a. moist

2. wide @ b. upward
3. fast 7 ¢. a high

4. cold # d. unstable
5. always ¢7e. hot

6. stable A1, horizontal
7. dry 2g. slow

8. vertical . 2 h. narrow

9. downward 41 never

10. fall /0g. Tise

I11. 3anosHHTe nNpONMyCKH B HpeNJOKEHHAX, Bbi6paB coOTBeT-
CTBYIOLIHI BapHaHT IpejJlaraeMhlX CJAOBOCOYeTaHHH:

a. Regions in, Wthh ajr én/asses plck up thelr dlstmcwe featur
are krlown as ot a0 . [/
b. The majorlty vof fronts geeur, m assocmtmn with areas of low
pressure known as-c/ %7 SRR R
c. Frontal depr'essmns rarely oceur in insolation, but in series
l\nown as, a?"."f AT
RN L may ‘form on the downwmd side of mountains because
of d1vergence of the airstream.
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e. In . .. ., the cold air is confined 'to the lower parts of the
atmosphere and is chltted by contact with the Earth’s cold surface
in winter.

I. Lee depress1ons 2 Cold antlcyclones 3 Depression families.
4. Air mass source regions. 5. Frontal depressions.

T

I. OBosnaubTe COOTBETCTBYIOMUMY GYKBAMH TDPENNOMKEHHS, B KO-
TOPHIX TOAYePKHYThle (GOPMBI H COYETAHUS SBJISIOTCS:

a — MOJAJILHBEIM, IVIaroJioM; .

b~ HHQHHETHBHOR KOHCTp'VKuHeﬁ

¢ — GOpPMOH coCyaraTeJdbHOr0 HaKJIOHEHHS.

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. 1f the thunderstorms are scattered ‘most people would refer to

e them as air mass thunderstorms

5. In extreme cases cold fronts have been observed to move
w1th speeds of 60 or more miles per hour.

6. We don’t regard the diurnal variations along coasts to be
solely a function of vertical cottvection,

~7..1t s desxrable that the thermometex be plaeed 10 feet above
the ground:" "

I Bblﬁepmr= hpammbem BAPHAHT nepesona riomleptmy'"rbtx
tbopM u coueraHufi: A

1. It would be deslrable to use the information: obtamed as soorl
as possible.

a. GbLio OBl KEJATeNbHO, -h. XKejatedbHo, C. BHJAO KeAaTeJbHO

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

a. He JOJMXKHBL, h. He MMEJTH BOSMOMKHOCTH, C. HE MOMXKeM

3. The cooling of the air'by such a large 1ce sheet would reduce
the mean tempe1 ature of'the globe """

a. yMeHbliaer, b. J0/KHO YMEHBIUATS, }MeHbU_IHJIO Obl

4. The reason for. the relattvely cold wmters is_to be found in
the fact that..

a. caemgyer ucxa"r"b, b. maxomurcs, ¢. GyL(e'r ‘HafiIeHo

5. It should not be forgotten that..

a. ne Hajzo Oblio ObI saébIBaTb b. HC 61:1.;10 aaGbITo c. He cre-
ayer 3abriBaTh

6. The propertles of these etunents are known to vary w1dely

a. OBLIO H3BECTHO, b, H3BECTHO, C!'He MepeBOXHTCS -

7. These areas are ant1cyclones and the cu‘culahon around them
is said to be anticyclonic.

a. TOBOPWJIHM, b. TOBOPWJIOCH, C., M3BeCTHA ‘KaK
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8. These temperature changes appear to be in general accordance
w1th accompanying - changes in pressure distribution. -
4. TIOSIBJISIIOTCS, D. OKas3hiBaercs 4ro..., C. ABJAIOTCH

1T

[. PaccraBbpre NpeAfoxeHHs B HX JOTHUECKOH MHOCAEA0BATENLHO-
cti. (B cBoeit paGoTe yKaxuTe TOJBKO nocnen,osaTe.anOCTb HOMeE-
POB IIpeAJsiOXKeHHH.)

1. Highs and lows often follo“ each-other in regular succession,
but the highs are more likely to become statlonary or to spread
slowly.

2. Between the depressvons formed by the meeting ‘of air masses,
there are areas of higher pressure consisting of -a single polat- air
mass, and the weather is therefore generally clear and celd.

3. Hence, their average velocity is less than that of the lows,
and - their dverage size is greater.

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 be antlcyclomc

'II. Huxke npHBOJHTCS TEKCT M 2 BONPOCa MO €ro COAEPKAHHUIO.
Bribepure npaBHanHe BapHAHTE OTBETOB Ha TIOCTABJEHHME BO-
POCHL.

a. Kaxkas noroga oxunaercsi B BenukoOpuraHuu. 14 ceHTAOpsi?

l. mpeuMyuiecTBeHHO Ge3 0OCAAKOB;

2. JOXJUBAas,

3. LITOPMOBbie BETPHI.

b. B kakom HanpapJeHky, N0 JaHHBIM TNPOrHO3a, nepememaeTCH
ray0OKuil aT/aHTHUECKHH HHKJOH?

1. Ba 0Oro-BOCTOK;

2. Ha ceBepO-BOCTOK;

3. Ha ceBepo-3amnaj.

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, after 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 -after 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 little
warmer.

IIl. 3anoaHuTe nNpomyckH MNOAXOAAWMMH HO CMBICJAY CJAOBAMH.
(B cBoeit pabore yka)KuTe TOJBKO NOCJHEHOBATENbHOCTL LH(P, 0603-
HayajoUlHX COOTBETCTBYIOIHE 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 . . . . usually a few hundred miles in . . . .. Anticyclones
are generally larger and the . . . . axes are up to 2,000 miles.

] 2 .3 4 5 6 7 S 9

are; in; they;, with, diameter; to; largest; exchanged; most;

10 ’
precipitation.

IV. TlucbMeHHO TepeBesHuTe cne,rlvlounm TeKCT. (KonTpossnoe
BpeMg — 15 MunyTr.)

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 characierized by cold dense air
somewhere in their vertical structure, and this leads to subsidence
and generally calm weather. '

Baok 5. CLIMATES

LESSON 15

3ananue 1. (ITapras pabora). llpounrtafiTe BBEIEHHE K TeK-
cram 6JioKa H HoayMa¥iTe O TOM, KaKue BOIPOCH,, CBSI3aHHblE C
KAHMAaTOM, GYAYT PacCMOTPEHEl B 3THX TEKCTaX.

In describing the climate, or average state ol 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 c1rculat10n
is slack.

Ynpaxuenue 1. (Ilapraz: paﬁoTa). 3ananne 1. Ilpounraiite
saryiaBue K TekcTy. O6GCyAuTe ¢ APYFUMH CTYJAEHTaMH: a) O 4yeM IOH-
JET Peub B TeKCTe? §) 4YTO BH 3HaeTe MO CYHIeCTBY AAHHOrO Bompoca?

3ajganue 2. Buinmmure 10—15 cios, xoTopeie, ¢ Baulefi TOUKH
3pERUS, AOMKHB BCTPETHTbCS B TEKCTe C TAaKHM 3arJaBHeM.

3apanue 3. Tlpountaiite Tekcr u mocrapaiitech HamGosiee MOJHO
BOCIPOSBECTH €ro ‘cOfepiane Ha pyccKom sshike. Komrpoanmoe
BpEMH——5 MHHYT

Text: 5A Classiﬁcation of Climates
",}i!%’*r"‘z‘{}‘ @Q\ E
Despite the seemmgly endless variety of climates, . patterns
of weather repeat themselves in various parts of, the _world where
the ‘essential governing factors are “similar. In- attemptmg to cate-

gorize -these similarities, most climatic classifications make use

of femperature and prec1p1tat10n data. However there -are two
problems: first, the availability of data is:very iinieven ’fhroughout

— the world,. and second, what values or boundaries-are meaningful?

[ A

1# 6rdér o overcome these difficulties, many classifications ‘have
zones which are based on the effects of chmate sngch as, natural
vegetation boundaries. fnveshga’uons have bddd Farried! ont fo 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. Koppen 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 i$ also a functlon of soxls ‘past
climates, and man.

Another approach is to base classxfxcatvon 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 «eifects 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® p/f'o aﬁaly 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 infermatiom about the dynamics. of the
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L Ot
general circulation and its causes that has been ouﬁmed in pre-

vious chapters.

3ananne 4. Ilposeprre, BCTpeTuaMCH JH BAM B TeKCTe SA Te cho-
Ba, OTHOCHTE/IbHO KOTOPBIX BH Aejajy MpeAnoJoMKeHHe B 3afaHHH 2.

YunpaxHeHue 2. B npasoit KosoHKe HafiiiTe PYCCKHE KBHBA-
JIEHTH aHIVIHACKHX CJ0BOCOYeTaHHi:

1. endless variety 3 1. ncnosn3oBaTth uTO-tHGO
2. patterns of weather &7 2. TPAaHHUB DACTHTEJLHOCTH
3. to make use of # 3. OPEANPHHATL HONBITKY
4. availability of data A4. Geckoneunoe pasHooGpasne
5 to overcome difficulties #5. Haauu#Ee NAHHBIX
6. vegetation boundaries & 6. IpOBOAMTL HCCJIeOBaHHe
7. to carry out an investiga- ¥ 7. Menee Tounme

tion #® 8. MAOAOTBOPHHIT MOAXOA
8. to make an attempt 2 9. Mopeds TIOTOZAh
9. less' precise 410. npeonosieBaTs TPYAHOCTH
10. fruitful approach

Ynpaxuenue 3. (Ilapuam pabora). 3anonﬂme IPOMYCKH B
NPeAJOKEHHAX NOAXOAAIHMH 10 CMBICAY CJAOBaMH,

1. As more has . ... (affected; appeared; become) known ol
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 ifeatures 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. Képpen and A. Miller.

5. Investigations have been. .. .. (overcome; carried  out;

called) to determine what temperature and rainiall 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? :

Ynpaxnenne 4. Bubepure HeoBxoauMble 1O CMblCJIy CBA3YIO-
HiHe JIEeMEHTHI.

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 c1rculat10n as a basis for
division.

5. The difficulty w1th 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.

ynpa;xﬂeﬂne 5. (ITapnas pabora). B mnepom af3aue Ttek-
crta 5A onpejaenuTe NMpPeNJIOXKEHHS, OTPAXKaIOUIHe: a. OCHOBHYIO HJEI0;
b. raaBHBIE JAeTaJqH; C. BTOPOCTENECHHbIE AE€TaJH.

YnpaxHenue 6. ([Tapuasa pabora). Ilpuaymadite 3—5 Bonpo-
CUB KO BTOpOMY al3amy Tekcra. [lompocHte OTBeTHTb Ha HMX JpY-
TVIO napy cTyfenTor. OOMensifitech BOIPOCAMH.

VYunpaxuenune 7. (ITapuas paGora). Ompepenute, Kakue H3
NpHBEelEHHBIX HHUXe NOJOXeHHH HauOoJee MOJHO OTPAXaloT CcoAep-
;kaHue Tekcra DA.

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. :

Ynpaxuenue 8 B panuofi ta6JHle NMOCTaBbTe IJIIOC B COOT-
BETCTBYIOIIEHl KOJIOHKE, IIPeBADHTENBHO ONpPEesIHB, NDPaBHJIbHLIM
HJIM HENIPABUJIbHBIM SIBJISIETCS TG WJIH HHOE YTBepKJeHHE.

Right | Wrong

1. Recently, as less have become known of the workings
of the atmosphere, new atiempts have been made to use
genetic classifications,

2. The approach based on the categories suggested by
H. Flohn builds direcily 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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"YhnpaxHeHHe 9. HHCbMeHHO nepeBemITe 2 n a63au TeK-
cTa SA. KOHTpOJIbHOG BpeMﬂ —20 MMHYT. o ‘

Ynpaxueunne 10, (Hapnaﬂ pa60Ta) ‘CocraBbTe KpaTKHPI nJjaaH
liepeckasa TexcTa 5A : ‘ . e

YHpaMHeHHe 11 I—Ianumme pesmme “TeKCTa 5A ‘cocTosIee
He Gosee wem n3 100—120 cuos: : :

ynpa}KHeHue 12. (I'IapHaﬁ paéoTa) B HpHBO,H.HMOM HmKe
TEKCTe B KaXoH CTpouKe. Halifute- Ty nosnumo KOTOpYIO nomxno
3aHHMaTh CJIOBO U3 NPaBOH -KOJOHKH:: -

A discussion of the phenomena'of climate the pmvmce coist

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 ol the.factors which T pver
determine control their .distribution. Since climate - - and
has many far-reaching, practical, and so
direct applications the activities of man, o to
climatology .emphasizes relations- and is ... human
largely descriptive character. Meteorology is.... . - -in
closely related physics, climatology:is infimately to
connected geography. These statements apply with
more particularly to that phase of subject known the
as descriptive climatology. There another aspect, is
called physical climatology is concerned which
with the physical processes. produce climate. : that

ya paxHeHne 13. Boibepure npaBHJIbeIﬁ HepeBox, Bbule.neH-
HBIX CJIOB.

1. We are often m‘rerested in knowmg what the Weather is going
io be like.

a. ysuasas, b. 3HaTb, C. 3HAIOUMH

2. A fundamental axiom in forecasting is that weather condi-
tions in the middle latitudes move generally eastward.
© a. mpm HpOI‘HOSHpOBaHHH b. cocrapuB mMpOrHO3, C. TIPOTHO3HPYIO-
waf -

3. Errors in ant1c1patmg weather condttlons may not necessarily
be ascribed to poor interpretation.

a. mpeACKasbiBas, b. B NpenCKasauum, C. npe,ucxasmsasx

4. The heating of the lower strata of air during the forenoon
accentuates the upward movement, causing daily rains during
the afternoomn. » _

a. HarpeBuHiics, b. mocie HarpeBaHHs, C. HarpeBaHue

a. BBI3BIBAS, .h. BHI3BIBAIOLIMI, C. BHI3BAB

- 5. It is only upon reaching the surface of the Earth than the
sun’s rays are converted into heat.

a. 0CTHras, b, AOCTHeHHS, C. JOCTHTAIOUIHI |
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6. Convective thunderstorms ‘may" receive their necessary lift
by heating from below or by convergence of the wind flow. e
a. warpesalomuhi, b. Harpesas, c. sa cuer Harpesamis

ynpamﬂeﬂuc 14, Hepeneﬂme ‘Caelyomye NpesioXeHns Ha
pYyccKHl A3LIK.

I. 1. The strongest horizontal temperature gradients are in
middle latitudes, correspondmcr 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 ilying at cloud levels.

3. An instrument for measurinig both cloud direction and speed
is the mirror nephoscope.

4. It is interesting to know the hlghest and lowest tempera-
tures reached during any specified period.

5. For measuring and recording temperature- accurately with
greal sensitivity or in a very small space, electrical methods have
ploved to be most reliable,

6. In convection, the moving masses carry with them heat
acquired by conduction in their previous positions.

I. 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 boundaxw
in the rest of the world.

3. Recently, as more has become known of the workings of ihe,
atmosphere, new attempts have been made to use genetic classi-
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

Yunpaxuenue 1. ([lapuas pabora). 3amaune 1. Ipounrraiite
3araaBne Tekcra 9B, O6cyanTte ¢ APYTHMH CTYAEGHTAMH, O YeM B HEM
GyneT MATH peub. BCIOMHHTE, YTO Bbl 3HaeTe IO CYUIECTBY AAHHOMO
ponpoca.

3ananne 2. mee NPUBOAMTCA OMICAaHHE HBYX KJIHMAaTHUYECKHX
son 3emun. Tlo clenyomuM GparMenTaM TekcTa nocrapairech olipe-
JeJdTh, 0 KakuX 30HaX OVAeT MATH B HEM pedb. 3aTeM CBEpbTE CBOH
IPEJINOIOKEHUST ¢ 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 freezing: so much latent heat is
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required in melting that temperatures are inhibited fr«om rising

any hlghcer In winter, the average monthly temperatures fall
to —30°

3ananue 3. Ilpounrajite NPUBOAMMHI HHXKE .TEKCT 4 HalguTe B
HeM OTBET Ha CJelyIOIHf BONIPOC: KakHe (PaKTOphl ONPENeJsIoT Xa-
pakTepHEle OCOOCHHOCTH ONMCHIBAEMBIX THIIOB KjauMaTta? KoHTpoJb-
HOe BpeMs — 3 MHHYTHL.

Text 5B. World Climatic Zones

As example here are some descriptions of the major climatic
zones of the world. ‘

Subtropical dry zone. The climate of large areas of the globe
between 20° and;30° of latlttgde is controlled all year round by dry
trade-wind air grlglnaflhg 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 dajly maxima up to 50°C not uncommon. On'the
western sea margms of many of the major deserts upwelling cold
currents cool the adjacent air, giving clammy and often foggy
conditions. However, rainfall amoun‘ts still remain very low as the
moist air is usually only shallow and replaced above by the more
characteristi¢c subsiding air of the subtropical belt.

High polar zone. The three largest areas of ice in the world,
Antarctica, Greenland, and the Arctic Ocean, differ from the sub-
polar zone by lying entirely within easterly zonal circulation all
year, having fewer depressions and lower average temperatures.-
Most of this zone has “Sufprisirigly 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 requited in melting that tempe-
ratures are inhibited Trom rising any higher. In winter, the average
monthly temperatures fall to —30°C in the Arctic Ocean uear
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.

Yupaxuenue 2. (Ilapnas pabota). YKakHuTe aHIVIMACKHE 3K-
BHUBAJIEHTH NDHBEIEHHBIX PYCCKHX CJOB. :

CyXo# 1. arid PeaKo 1. rarely
2. moist 2. although :
3. dry 3. uncommonly
4. normal 4,

certainly
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OGBIYHBIH 1. significant : UMeTb 1. take place
2. common MecTo 2. develop
3. usual 3. occur
: 4. seasonal 4. cause
BKJIIOYaTh 1. switch JIOCTHTaTh 1. attain
(B cebs) 2. include 2. create
3. contain 3. reach
4. comprise 4. stretch
cpenHue 1. primary Koauuyectso 1. amount
2. average 2. sum
3. mean 3. total
4. rapid 4. major

Ynpaxnunenue 3. PasmecTHTe IpUBelleHHBIE HHXKE CJOBA B COOT-
BETCTBYIOLIHE TEMATHYECKHE TPYNIBI: METEOPOJOTHYECKHEe TepMHHBI,
CBA3YIONIHE 3/7AeMeHTH, oOlleHayyHas JeKCHKa:

to control; trade-winds; high-pressure cells; circulation; but;
precipitation; extremes; maximum; foggy conditions; however;
rainfall; within, average; zomal circulation; amount; above; latent
heat; perhaps.

Yunpaxuenue 4. (Ilapuas pabora).” Buibepure pyccKHe 3KBH-
BaJIEHTHl COOTBETCTBYIOLIUX AHIVIHHCKHMX CJIoB. B NIDaBHJBHOCTH BHI-
fopa BaM MoO¥KeT noMOuYb KOHTeKcT. (B TekcTe mpuBOAMMEIE HHKe
¢JIOBa BBIJIEJIEHE.) -

originate — BO3HHUKATD replace — OTKJIOHATHCS
: IpoRoJIKATBCA - 34AMEHATH
OpHUTHHAJAbHEIA jIoMeniaTh
desert — BO3BbIIIEHHOCTh entirely — moaHocThIO
TeNJbIH HE3aBHCHMO OT...
TYCTHIHSA B Tpejenax
subside — TOLHHEMAThCS freezing — onenenenne
OonyCKaTbCa ucnapeHue
BHIDABHHBATH 3aMepaaHue
-disturbance — BO3MylIeHHe inhibit — npensarcTBOBaTHL
CTOJIKHOBEHME ¢crocoOCTBOBATh
pacipepeseHue BBaHMOﬂeﬁCTBOBaTb
encroach — BTOPraThCst
OTXOJMHTD
nepeMeniaThes

Yupaxuernue 5. ([lapuas paGora). 3amnosnuuTe TNPONYCKH He-
0GXOAMMBIMH CBSI3YIOIIMMHE 3JIEeMEHTaMH.

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
1nterchange along the polar iront plays a major role ...
the weather . ... the whole zome. Truly temperate condltlons
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irt 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.

Ynpamxuenue 6. Bblﬁepme u3 tekcta 5B 8—10 KJTIOUeBbIX
CJ0B.

Ynpaxuenue 7. (Ilapmas pabora). 3azaunme 1. 3axonunre
CiefyiolHe MPeJNOKEHHs, HCNOb3Ys HHPOPMALHIO, COAePKAalLYIocs
B TexkcTe HB:

I. The three largest areas of ice in the world ate . . ..

2. In winter the average monthly temperatures fall to
in the Arctic Ocean near the North Pole.

3. The subsiding antlcyclomc circulation in the subtropwal dry
zone makes rainfall .

4. On the western sea margins of many of the major deserts
upwelling cold currents . . . ..

SauaHHe 2. Hcxonsi w3 cojepXkaHus npquTaHHoro texcra 5B, za-
MOJIHATE NPONYCKH B IpPeMIOKEHHIX MOAXOASIHMH O -CMEICAY cJio-
aMH U CJOBOCOUYETaHUAMH.

1. Antarctica, Greenland and the Arctic Ocean lie entirely
within (westerly/easterly) zonal circulation all year.

2. The climate of large areas of the globe between 20° and 30°
of latitude is controlled by (trade-wind/monsoon) air, originating
from the subtropical high-pressure cells.

3. Most of the high polar zone has (little/much) snowiall.

4. The regions of the globe between 20° and 30° of latitude
include all the (high mountains/hot deserts) of the world.

YunpaxueHnge 8. (Ilapuas paGora). 3anmojHHuTe IPHBOIHMYIO
HuxKe TaGJHUy XAaHHBIMH, KOTOpble BBl MOXKeTe MHOJYYHTb, CDABHHB
0c0oGeHHOCTH ONHCAHHBIX B TekcTe DB KIMMaTHYECKHX 30H.

Subtropical dry zone High polar zome

1. Precipitation

2. Teniperature extremes

3. Geographical position

4, Air-mass circulation

5. Cloudiness

Ynpaxuenue 9. CocraBbTe Kak MOXHO O6oJjiblilee KOJHYECTBO
OpejJoKeHHE, KOTOpble colepikain Obl cjefyIOLIHE CJoBa H CJOBO-
COUCTaHUA:
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is controlled .by-...; .reach. considerable . extremes...; rainfall

amounts. . .; antlcyclomc (cyclonic) circulations; little snowfall;
average monthly temperatures...; rise. above freezing..
meltmg ’_; under. the influence of mtense antlcyclones (cyciones)

Yrnpaxuenue 10. Vicnoassys Kak MOXKHO GoJIbiliee KOMHYECTBO
Bmyqe}mmx HOBBIX' CJIOB, HaIHLIATE cooﬁmeHne Ha o,zmy H3' crenyio-
ILHX  TeM: ' : :

— KAuMar Benuxoﬁpmamn,

~— xaumar [IpuGanTHxiy;

— KaIuMaT PHHISHAHA.

¥n paxkHeHue 1, HPICbMEHHO nepenenme TeKCT KOHTpOJIbHoe
BpeMs — 20 MHHYT. ,

May 1987

, Cool dry with ocasional warmer spells

' After a cold front cleared south- east ‘England late on ‘[he 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 developing
anticyclone in mid-Atlantic became slow moving and a series
of depressions running round . its northern and eastern flanks
influenced the British Isles over the next two weeks. On the 12th
a deepening depression over the North Sea affected East Anglia
and on the 14th and 17th further depressions moved south-
eastwards across eastern parts of the United Kingdom.

Ynpaxueuune 12, 3anumure CACLYIOUHE BHIPAKEHHS C IO-
MO[IpI0 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 b.
The average of 5, ¢ 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 d.

YnpaxHenne 13. YcTHO mepeBefuTe CJAEAVIOLINY OTPHIBOK TEK-
cTa, ofpanias BHUMaHHe Ha BbiJeJIEHHbIE CJI0Ba.

W N DU W
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The Marine Climate of Western Europev

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 high-pressure belt of the Aflantic,. 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 morth-east winds in their north-eastern cectors
and by south-east winds in their south-eastern portiomns.

LESSON 17

Yunpaxuenue 1. (IlapHag pabora). [aHHBIl TeKCT Ha3bBaercs
«Local Climate». Ilpexne uyem npounTaTth ero, nocrapafiTecb BCIOM-
HHUTh, KaKHe (aKTOpPhl MOTYT OKasblBaTh BJHSHHE Ha OCOGEHHOCTH
MECTHOrO KJuMara.

A Tenepb HaliuTe B TEKCTe OTBETH Ha CJaeayoliHe BOMNPOCHL:

a. Kakoe BaHsAHHE OKa3blBaIOT HAa MECTHHIH KJAHMAaT BOXOEMBI?

6. B uem pasnuude Mexny aHabaTHUeCKMUMH H KatabaTHUeCKHMH
BeTpaMu? ,

B. Ha xakux crjoHax rop Bbilajaer GoJbliee KOJHUYECTBO OCAl-
KOB?

KorTpoabHOe BpeMs— 7 MHHYT.

Text 5C. Local Climate

Relief effects give rise to probably the most significant local
variations of the major patterns of climate. Precipitation, tempe-
rature, pressure and air flow arg.eﬂlﬁlmajﬂf{gcted, so much so that
large mountain regions can be {é’éa’f*de‘a as having a {fiqhe
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-

Zh/

facing slopes, but scrub and cactus on heated south-facing:;s:l;gg@eg., £

Orographic prggipitation effects are also universal, Provided
that the air has<sufficienit” 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 cenerally considerably
calmer than wind-ward sides and Summil areas. In some cases,
a Fohn effect may- alsgl be, produced. In addition to these direct
mechanical influences, .%ﬁgrg‘?f&(f'éﬁ'?ﬁs can create special mountain
and valley windsg During the day, warm air tends to blow up
the valley in résponse 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. IlpoBepbTe, MOMHHTE JH Bb 3HAYEHHS . CJe-
AYIOUIMX CJOB H cJoBocoueTaHu#i M3 Texkcra 5C, KOTOpHIe yxe BCTpe-
YaJHuCh BaM B NPEABIAVIIHX TEKCTaX:
precipitation; pressure; moisture; heat; rainfall; fog; to blow;
dense air; air flow; ground surface; range of temperature; con-
@{§}_§?r¥ﬁt,.$‘&1§stesure gradient; to cause; amounts of insolation; in
TS

Ecau Bol 3a0pi¥ 3HAaueHHE KakKoro-iubGo cjioBa, HaliuTe ero B
cJaoBape.

Ynpaxuenue 3. (Ilapuas paGora). B mpaBoii KoJIOHKe Haii-
JUTEe PYCCKHE 3KBHBAJEHTH CJIEAYIOHMIMX CJOB H CJIOBOCOYETAHHH:

1. to regard @71, rOPHO-10JMHHEIE BETPHL

2. to drop 5 2. mpsimoe BoamelcTBHE

3. shaded slopes // 3. IOMHBIE  CYTOUHBIH  LMKJI
4. uplift of air Mopckoro 6pusa

2 4. magats
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" 5. to "reinforce - . - 7 5. HaBerpenHas CTOpOHa

6. rainfall map 4 6. yeunusate :
7. windward side / 7. cudTats, paCCManHBaTb

8. rain-shadow area /& 8. KoHeuHHIl - pe3yabTaT

. 9. direct influence ’ #.9. obnacTs, SalIHIIeHHAst OT
10. mountain and valley winds " OCaJKOB

11. land-and-sea breeze & 10. xapra ocaikoB

12. net result 3 11. sarenenHBle CKJIOHBI.

¥ 12. moabeM BO3AyXa

Ynpaxueuune 4. ([Tapuas pabora). 3agzanne 1. Omnpexnenure
3HAUEHHUs BBIASJEHHBIX CJIOB M C/IOBOCOUETAHHH, HCXOAS W3 KOHTEKCTA.
. In the Alps, large mountain valleys running east-west are
'WeH 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.

3apanne 2. Eule pa3s BHEMAaTeJbHO NpouHTaiiTe BTOpOH ab3al Tek-
cra 5C M nocrapafitech OnpelenuTh, HCXOAS HS €ro CONePXKaHus, 3Ha-
yeHHe cJoBa «aspects.

Y PaxXHCHHE 5. Onpe,neJmTe 3KBHBAJIEHTBI BBIACJAECHHBIX CBHA-
3VIOIIUX 3JE€MEHTOB B PYCCKOM SI3BIKE.

1. Orographic precipitation effects are universal, provided that
the air has sufficient moisture.

a. MOCKOJBKY, b. IPH YCJOBHH, YTO..., C. OCJAe TOrO, KakK...

2. The uplift of air caused by relief tends to reinforce whatever
other rain-giving mechanism may be in operation. '

a. u¥ TOT, HM Apyro#, b. KaK...Tak, ¢. KaKO# Obl HH.

3. Airflow is affected by high 1e11ef both on a broad scale ‘and
also locally.

a. HH...HH, b. KaK...TaK, C. He TOJBKO, HO H...

4. On the other hand, coastal areas frequently suffer from fog.

‘@l ¢ npyroit cTOpoHH, b. BEPOSTHO, 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. rae O6bl TO HE 60, b. Korja, c. TOrAa Kak

YnpaxHeunue 6. (ITapuas pabora). 3amnoJqHUTE HPONYCKH NOJA-
XOASAIINMHE MO CMBICJY CBA3YIOIMMH 3J6MEHTaMH.
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Marine Climate of Western Eurape

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
variability of wind direction . ... the prevailing direction is
westerly all year. These depression . . .. result in frequent 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.

YnpaxHeHue 7. B npuBoguMoii HHXKe TabJiHLEe INOCTaBbTE
IIJII0C B COOTBETCTBYIONEH KOJIOHKE, MpefBapUTeIbHO ONpEresuB, Npa-
BHJIbHBIMH HJAH HENPaBWILHBIMH SBJISIOTCH CJACAVIOMIME YTBEPKIEHHS:

Right | Wreng

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.

[ B )

Ynpaxuenue 8. (Ilapuas pabora). Hasigure B Tercre 5C no-
Ka3aTeNbCcTBAa CHPABEAJHBOCTH CAEAYIOMIHX YTBEpKAeHHH:

1. Aspect can have an important bearing on temperatures.
2. Airflow is affected by high relief.
3. Oceans have moderating effect on local climate.

Yunpaxunednue 9. B nNpHBOEHMOM HHXKEe TEKCTE COLEPKUTCH
ABa NpelJIoXKeHHUsI, KOTOphle He COOTBETCTBYIOT ero ofGuIeMy comepiKa-
umio. Hafizure 3TH npenyioxeHus. :

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 —
covern 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 defail, they do not oifer a satisfactory
explanation of the actual climatic changes indicated by accepted
geological evidence.

Yupaxuenue 10. B texcre 5C Haligure npumep, KOTOPHIH
HIIIOCTPEPYET Kakoe-nu00 II0J0:KeHHe, BBIABUHYTOE aBTOPOM.

Yunpaxunenue 1l. Boifepure mpaBUAbHBEIE NepeBOA BBILEJEH-
HBIX (POPM H CJOBOCOYETAHHU.

1. The temperature most favorable for vegetative growth is
often considerably lower than that which is most favorable for
the formation of flowers. '

a. XoTopas, b. Temmepatypa, C. 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. cleAyeT HCKaTb; KOTOPHIK

b. 6bl1a HafizeHa; 4TO

c. Morjia Onl OBITH HaWleHa; NpHUUHA -

3. After detailed daily records have been maintained conti-
rivously over a long period, the monthly averages and exiremes
become climatic data of great value.

a. NPOLOJINKAMUCh, b. IPOROMKAJIUCL Obl, C. [LOJMKHBI TPOLOJ-
WKATHCSH

4. Centered at about latitude 35°N and 30°S there are belts of
high pressure with dry, slowly descending air.

a. OMYCKAIOIHMCS, Dh. ONYCTHBHIUMCSH, C. OMyCTHBUIMCH

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. 6ojiee BaxkHble, b. BaxkHeHilne, C. HAHUMeHee BAXKXHBIE

6. Cloudiness and rainfall, as well as temperature, are directly
affected by continents and oceans.

a. NOBJAMANH, b. ObLIM TOM BJAHAHHEM, C. HAXOLATCA LOJ BJHS-
HHEeM ' :
7. The cold front is usually followed after a few hours by clear
and cool or cold weather.

a. (PpoOHT cJaexnyeT 3a...,

b. 3a (GpoHTOM IHOCJIeOBaJa,

c. 3a (poHTOM CIEAYET
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LESSON 18

Yunpaxuenune l. (Ilapnas pabora). Huxe npusoxstca 2 mpex-
JIOXEHHS M3 TEPBOro u mochaenHero aGaaner tekcra 5D. Ilomymaiire,
O ueM IOfiJileM peub B 3TOM TEKCTe; NpHAyMaliTe 3arjiasue K HeMYy.

Large towns and cities create climates no less distinctive than
those of forests or mountain valleys.

Some city atmospheres are notoriously liable to pollutmn and
this has the effect of blanketing the radiation over the area.

YnpaxHesnue 2. A Tenepp mpouuTaiiTe TEKCT H nepejalite ero
COAepXKaHUe Ha DYCCKOM s3biKe B OJHOM IpejJioXkeHHH. KoHTpOJb-
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. {actors 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 eifect 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.

Ynpaxuenne 3. (Ilapmas pabora). B Tekcre 5D, korTopuiit
naseiBaercs «Urban Climate»,BaM, BeposiTHO, BCTpeTW/IMCh HE3HA-
KOMBlE cJIOBAa. BmmuiinTe HX, CPaBHHTE C TeMH, KOTOPHE BLIHIHCAJ
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Baul cocel, U OOCYAUTe HX IHpejmojaraeMele 3Hauyeuusi. [IpaBHiib-
HOCTb CBOMX IPEATOJNOKEHHH IIPOBEpPhTE MO CJOBAPIO.

Ynpaxuenue 4. (Ilapuas pabora). B npaBo#i kKoJIOHKe Haflnu-
T€ PYCCKHe SKBHBAJIEHTH CJAEAYIOIIHX CJOBOCOYETaHHH.

1. urban climate l. yxoasiiiass panuaunus

2. tend to reduce 2. TIOBEPXHOCTHBIfI CTOK

3. absence of vegetation 3. GBITb OTBETCTBEHHBIM 34...
4. body of water 4. oWIH4YHTeNbHAS uepTa

5. surface runoff 5. TOPOACKOH KJaHMar

6. notable feature 6. mapHHEKOBHIA 3(dexT

7. heat island 7. OTCYTCTBHE DAaCTHTE/ILHOCTH
8. to be responsible for 8. UMeTh TEHAEGHHIHIO K CHIXe-
9. blanketing effect HHIO

10. outgoing radiation 9. BonHas Mmacca

11. excessive pollution 10. (3ddekt) ocrpoBa Temaa

11. nsbmiTouHOE 3arpsiszHeHye

..YHpa}»KHeHHe . [lpuaymaiite 5—6 npeanoxeHH#i, B KOTOpHIe
BXOLUIH Obl cneuyromne CJI0BOCOYETaHHS!

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 pollutlon
radiation fog and excessive pollu‘uon car exhausts.

YnpaxHeHue 6. 3aN0JHHTe NPONYCKH TOAXOAAUINMY 1O CMBIC-
JY CBY3YIOUIMMH 3JEMEHTaMH,

Climate and Business

Differences of climate are responsible . ... a large part
the commerce of the world. . . . . the Uniled States lacks

a troplcal climate, it must import all the coiffee ... . rubber
... it uses, Aoam 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 prosperity of other
industries. )

and; that; for: because; of; on; to; in.

YupaxHeHde 7. BonoMHHTE 3HaueHHs CAEAYIOUHX CJOB,
BCTPETHBIIHXCSA BaM B TekcTe HC:

windward; influence; uplift; breeze; whereas; whatever; valley;
sufficient; to experience; pattern; low.

YnpaxHeHde 8 3anojHUTe CIAEAYIOIYIO TaﬁJIPIHV cho,zm u3
cofepXanug 2-ro ab6zaua Tekcra b5D:
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1. ‘OcHoBrag ujes = . i oL ’ '

2. BropocrenenHas HILEH—H‘ | { '

3. TTpumepsi — | ,-r.lw TR

VYupaxunenne 9. 3akonuure cneuy}omue NpeJIOKEeHUd, OIHU-
pasck Ha coAepxkaHue Tekcra -5D. :

1. It is common knrowledge that

2. It is generally believed..

3. We must conclude that.:

4. One of the most notable features of urban chmates is .
ff5 There are three main factors responsible for a heat island
effect:
"~ 6. Some city atmospheres are notoriously liable to"

7. The strorgest factor at work in creating a heat island is .

Yupaxuenue 10. [Tpounrafite Teker 5D euie pas u Bblﬁepme

U3 HErO Te NPEAJIOXKEHHs, KOTOpble HanboJjee NOJHO OTPaxaioT ero
cojlep:KaHHe. ‘

Yupaxuenue ll. CocraBbTe nuIaH mepeckasa TEKCTa 5D

Yunpaxuenue 12. HMcnoabsys Kak MOXKHO G0Jibillee KOJHYECTBO
BBIYUEHHHX CJIOB H3 TEKCTa, HallHIIHTe KOPOTKOE COOGLICHHE Ha OAHY
H3 CJEYIOUIUM TeM: :

~— ocobenHoctd kaumara CaHKT- Herepéypra

— KJIMMaTHYECKHE YCJOBHS Ballero POJHOIO FOPOJa;

— kJauMat JIonnona. :

Ynpaxueunne 3. TlucbMenHo nepeBeaute 2-fi a63all Tex-
cra bD.

ynpamHeHHc 14. Bribepure IIpaBKJIbeIH nepeBou BbIlIEJIeH
HBEIX CJIOB.

1. In Shetland February temperatures were -only: about  one
degree centlgrade below normal.

" a.‘rpanyc, b. OIHH, C. HE NMEPEBOLUTCS

2. Meteorology is the study of the air and the changes that
take place in the air.

' a. He MEpPeBOJUTCS, b. KOTOpHE, €. Te

3. Only rarely does one observe a fog which is produced by
a single process.

a. oJluH, b. He NEepeBOAMTCH, C. TYMaH - :

4. It is evident, that storminess is an 1mportant c11mat1c factor
in ‘relation to- health.

a. KoTopw#, b. uto, ¢. TOT
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5. One is often warm in winter days in the mountain sunshine
but cold in the shade.
a. OfHH, b. AeHb, C. He TEPEBOAUTCH
1
6. This water is mingled with that derived irom the oceans in

2
proportions that vary with the movement of air current.
1. a. Bojo#, b. KOTOpHIH, C. UTO
2. a. 4uTo, b. KOTOpHE, C. He MEPEBOAHTCH

YunpaxHeHHe 5. 3anoJHHTe HPONYCKH OJHHM H3 CJAEAYIGLIHX
cJoB: 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 tro-
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

Yupaxuenue 1. (Ilapras pabora). Huxe npusoasrtcs mnep-
Bble TIPEAJIOKEHHs NATH ab3aneB TekcTa SE. DToro A0MXKHO 6BITH A0-
CTaTOYHO, YTOOB BB CMOIVIM CAENaTh BHIBOABl O COAEPXAHHMH TeKCTa.
3an{uiRTe CBOH TPEANOJONKEHHS B 2—3 aHTVIMHCKHX NpPelJOXKeHHSX.

Pollution is the introduction by man of materials at a harmful
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 affects... the absorbing power of the
natural resources.

One finds little pollution at the North Pole or in the An-
tarctica. ..
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YnpaxHeHue 2. Hpoqmame TEKCT H JIPOBEpbTE . JIPABHIb-
HOCTb CBOMX NEAIOJNOXKeHHH. KOHTPOMBHOE | Bp"" b MHHYT.

Text 5E. Polluﬁon“ SRS

Pollution is the introduction by man of matérials at a harmiul
level. All aspects of pollutlon of the env1ronmer1t are’ directly
or indirectly related to man’s health.

Recently pollution has become a problem of ma]or significance.
Pollution is connected with density of population- and :techinical
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 " increasing
population and its advancing technologies are giving rise to
increasing amounts of pollution, much of which has a- re31dua1
or persistent effect. :

Air pollution comes in two main forms: visible air pollution
by smoke, soot, ash and dust from chimneys, and invisible pol-
lution which comes from car, exhausts as well as ‘from ‘chimneys.
All‘ pollutlon affects health. ' 1952 London'  ‘experienced
a ’smog’— a mixture of smoke and fOO'——WhICh lasted ‘for many
days. Most people had sore throats and coughed and i is-thought
that more than 4,000 people died as a result of the smog. London
smog was exireme, but many places do have high rates of air
pollution.

Any increase in pollution affects, directly or _indir(ectly,
the absorbing power of the natural resources. For example, toxic
chemicals in an effluent may affect the biological aclivity  of
a river, pesticides may upset the ecology or balance of differént
forms of life in a particular environment; similarly, factorv
chimney deposits may affect the {ertility of a fields and even pomon
animal life.

One finds liitie pollution at the North Pole or in the Antarchca
partly because the human population is not numerous and paltly
because temperature is a factor affecting pollution. Pollution is
greatest in the temperate and subtropical regions where :man
is most numerous and most active technologically.

Ynpaxuenue 3. Onpenennte pycCKHe 3KBHBAJEHTH npuBezer
HBEIX QHTJIHHCKHX CJIOB.

absorb OTTaJKHBATb visible BHAHMH
IIOrJIolaTh - IpHMeYaTeJabHbIi
MePEeHOCHTh OTHOCHTE/bHBIH

major OCHOBHOI extreme  OauM3KHE
He3HAYHTEJbHBIH 3KCTpeMaabHBIN
MUHHMalbHBIH BePOSTHH A+
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protect . . pomewaTh - toxie noJiesHHH

NPOHUKATL S TOKCHYHBIH
3allMIlaTh : aKTUBHBIH
adequate coorsercryomuit  indirectly HemocpepcTBenHO
AOTOJHUTEIBHBIH KOCBEHHO
NPHOJIUIHTLHBI HallpaBJ/IeHHO
-rapidly ~ Mennenso . - numerous MaJOYHCIeHHbIH
. PaBHOMEPHO : MHOTOYHCJIEHHBIH
OHCTPO , YHC/IEHHBIH

Y ® p aWHEeHH e 4. (Ilapras pabora). Onpenennrte 3Hauenne BH-
LEJEeHHBIX CAOB, HCXOAS H3 KOHTEKCTa.

1. Pollution is the introduction by man of materials at a harm-
ful level.

2. Receﬂtly pollution has become a problem of major signifi-
cance. .

3. Péllution is connected with densxty 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 chemlcals may affect the biological activity of a river.

YnpaxHu enue 5. Haitnure B tekcre 5E 5KBMBameHTH cneayo-
H{HX CJ0BOCOYETAaHUH:

sarpsiaHeHHe OKpyXawollefl cpelnl; NPAMO HJH KOCBeHHO; B3J0-
pOBbE HeJiOBEKa; WJOTHOCTh HaceJeHHs; 3arpasH4lolliie BellecTBa;
HepefioBasi TEXHOJIOTHS; TaK e KaK H...; 3arpsis3eHne atmocdepsl;
BAHATL Ha 3X0POBBE; INPOAOJKATHCSH HECKOJNbKO JHel; B pesyJbTa-
Te...; morJoujamiias crnocoGHOCTh; HNPHPOAHEIE PecypcHL.

YnpaxHuenue 6 V3 npHBeneHHHIX HHXKe IPENJOXKEHHH H cJoO-
BOCOYETAHHH BHIGepHTe Te, KOTOpPHe Haubojee NMOAXOAAT B KadecTBe

3aroJIOBKOB K TpeM INOCJICAHHM abzanam TexcTa.

1. Pesticides may upset the ecology.

Pollution at the poles.

At the poles the human population is not numerous.

Forms of pollution.

Pollution and natural resources.

Most people had sore throats and coughed.

praX(HeHHe 7. BuiGepute onuH u3 ab3ames Texcra 5E, mpu-

xymafite 3—5 BONpOCOB K HeMmy. IlompochTe OTBETHTh Ha HHX IpY-
ryio napy cryzentoB. O6MeHslTec, BOIPOCaMH.

G Wb

o

VYaopaxueunue 8 (Ilapuas paGora). HOCTaBbTe IJOC B COOT-
EETCTRYIOLLEH KOJOHKe Tab/HiH.
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Neo evidence| No Yes

1. Air pollution 15 'mos;{_ dangerous to man’s health.

2. Now' the pioblem of pol'izﬁtiv(;n' .ié»' solved. -

3. The South -Pole is. more polluted than the
North Pole. ;

4. Any increase in pollutmn affects the absorbmg
power of the natyral resources.

5. There is'no possibility to prevent air pollutxon

6. People may die as a result of smog

7. London smog of 1952 was extreme.

Ynpaxunenue 9. ([lapras pabota). 3aﬂonﬂme nponycxn ﬂO}l-
XOASIL¥MHE IO CMBICAY CJIOBaMH.

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 fumes
of cars and other . . . . of motor vehicles. K

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 tfankers
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 into

rivers. This kills the fish and plants which live there,

causes; they; good; in; by; however; for; which; wh-ose; the;
is; kinds; all; and; released. o '

B’npamﬁeﬂne 10. B nmanHOM Tekcre onpeuenme re 3aK4HUH-
BAeTCS ONHO NpeJIOKeHHe H HauHHaeTcs ﬂpyroe TTocse sroro me-
peBelHTe TEKCT NMHCbMEHHO.

The Clean A1r Act of 1956 enabled local authorltles 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 wehicles 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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Ynpaxueuune 11. HMcooapsys kax MOXHO GoJbluee KoaHue-
CTEO BBIYYEHHBIX HOBBIX CJOB, HamuUIHTEe KOPOTKOE -COOOIeHHE Ha
OAMY M3 CAEAYIOIIHX TeM:

|. Tlpuunnel 3arpsi3HeHus aTMocdepH.

2. Mépnl, Heo6X0OAUMbIE NJif 3aILHTH aTMOCGhEpHl OT 3arpA3HEHHUS.

3. Ilpobaemnl 3arpssHenuss BosayuiHoro Oacceiina Caurr-Iletep-
Oypra.

Ynpaxuenue 12. Boifepure npaBuJbHBIH BapHaHT NepeBOja
BBLAEJAEHHBIX CJIOB.

I 1. It was exceptionally dry in north-west Scotland.
a. 970, b. He mepeBOZUTCS; C. OHO
2. We cannot -isolate a portion of the atmosphere and subject
it to rigorously controlled conditions.
a. 10, b. ee, c. He MEPEBOAUTCS ‘
3. It is very essential to be able to recognize the existing cloud
types.
a He NepeBOAMTCH; b. 970, C. HMeHHO
4. Meteorology is the whole science of the atmosphere, It is
concerned -with . the basic understanding of atmospheric condmons
and processes.
a. 310, b. OHa, C. He NepPeBOAHTCH
5.1t is the need for good observational data that creates the
need for meteorological satellites.
*“a. 370, b. MMEHHO, C. He MEPeBOAUTCS
6. It is probable that many of the fogs observed on the Grand
Banks were orlgmally tropical-air fogs.
- 4. 970, b. He mepeBOAUTCH, C. UMEHHO
7. It is the severe winters and hot summers of continental
interiors that make the most important diiference between conti-
nental and marine climates.
" a. UMeHHO, b. 2T0, C. He MEpPeBOAUTCS
8. When rain falls into the funnel it drains into the container.
a. 310, b. oHO, c. OH
II. 1. Tt is clear that the quantity of water vapour must vary
- directly with the temperature. This does not mean that the capac1ty
of the air is always reached.
a. o3navaet, b. cpexHee 3HaueHHe
2. Mean temperatures were above normal in all parts of
Bntam '
'a. cpenHee 3HadeHue, b. o3Hauaer : SR
3. ‘A direct result of the decrease pressure is a decrease m the
boiling point of water. ‘
a. NpHBOAHT K, h. pesysbTar
4. This difiraction results in ‘the formation of coronas around
the Sun or Moon. '
4. pesyJbTaThl, b. NPUBOJHT K
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‘TMOLXOAHT, b. moxxon
One approach is through experience.
AOJAXOJIHT, b. TOAXON : S
7. Regardless of the quantity of theoretical knowledge,
experience is equally important in forecasting weather.

a. HCIILITHIBAET, b, OHBIT

N o» o

fog.
a. HCIBITHIBAIOT, b. ONHT _
9. The varving cloud forms are among the;greatest beauties of
nature.
a. opmupyet, b. Qopmbl
10. Radiation travels in the form of waves with the speed
of light. - ‘
a. dopmupyer, b. bopmut

LESSON 20

Ynpaxueunue 1. (ITapuas pabora). [lpounrafite szariasme
Tekcta., IlpuBeaute 10—15 cji0B, KOTOpBIE, ¢ Ballell TOYKH 3peHH,
JOJIZKHBI B HEM BCTPeTHTbCS. Temeph NPOUHTAHTE TEKCT M HPOBEpbTE
CBOH mpeanosoxkenus. KoHTpoabHOE BpeMs-—— 8 MHHYT.

Text 5F. Climatic Change

The connection between long-term climatic change, 2. general
circulation and solar radiation %vas consideredhﬁﬁ'%'\%%ﬁ?ﬁy.%%e 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-scales. Contemporary observations, records of floods,
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 f{loods
recorded around 1300 and:the abandonment of Viking colonies
in Greenland and Iceland. The period 1550 to 1800 has been .called
the Little Ice Age. Then, glaciers reached their most advanced
positions in the Alps and Norway since the end of the last majo¥
glaciation 10000 years ago. It was also a time of geéneral agrarian
stress in the northern 'countries of Europe, and- in ‘LEngland
the Thames froze over frequently. “ '
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The 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,
and continued up 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 Eurppe appear to have declined slightly.

Fhere--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 tirat an extension of polar ice
in. the: Icelandlc and Northern European sectors became apparent.

Va p AXHeH ne 2. Hajizute B mpaBoil KOJOHKE DYCCKHE 3KBHBA-
JIEHTHl CJIEIYIOUHX CJOBOCOYETaHHH.

. long-term changes
. general circulation
. glacial depositions
4. sediment cores

1 . obuiasi UUPKYJIALUSA
2

3

4

5. ample evidence

6

7

8

9

. KOJIOHKH OCaZOYHBIX I0POJ
. TEHAEHUMS K TOTEJIEHHIO

. JeJHHUKOBBIE OTJOXKEHUA

. Kosie0aHHUsl KJaHuMarTa

. TPAeKTOPHSA IHKJIOHA

. CTAHOBHTCS OYEBHIHBIM

. JIOJITOCPOYHBIE H3MEHEHHS!

. MHOIOYHC/IEHHBIE CBHUAETE]b-

. contemporary observations %
. -devastating floods

. gradual amelioration
. warming trend

Ny
Q&g‘,\x ottty
O 00 ~1' DT WO DD =

10. climatic fluctuations CTBa
11. depression track -f 10. omycroliuTedbHble HaBOLHE-
12. low zonal index HHUSA

13. to become apparent jZ11. Hu3KOe 3HAYeHHE 30HAJIbHO-
. ‘ ro HHieKca
12. coBpeMenHBIe Habai0neHHS
,J 13. mocreneHHOe yJyylleHHe

ynp axHeHHe 3. 3amo/HUTE NIPONYCKH MOIAXOAAUIMMH IO CMBIC-
Ty CNOBaMK M CHOBOCOYETAHHAMH, PACHONOKEHHHIMH B TpaBofl KO-
JIOHKeE. .

1. The’ 1mmediate 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 I
in the last 150 years are used to re- . _
construct the general trends.. - :
3. The period 1550 to 1800 has been general.circulation
called the . .. ..
4. The evidence . . . . that for Northern indicates
Europe, the period AD 400—1200 was
on the whole dry and warm.
5. The beginning of the period of instru- =~ = records
mental records in the first part of ‘
the 19th century witnessed a gradual

Ynpaxuenue 4. (Ilapuas pabora). Bumuwute u3 Tekcra SF
BCe CYIIECTBHUTEJbHble, KOTOpbie TeM HAH HHBIM 06pasoM OTPakaloT
IIpOLeCChl, CBfAI3AHHBIE C KJUMAaTHUECKHMH H3MeHeHHIMH.

YnpaxHenue O. Bubepure #3 Tekcra 5F 8—10 KawueBHX
CJIOB. :

YHan(HeHHe 6. (Ilapnaa pabora). 3anosuure rpads -Cje-
AyloLieHl TaGHIbl, HCNO/L3YA HHPOPMALHIO, conep}xamyrom B TeK-
cre SF.

Period Climate Characteristics Causes of Climatic
: Fluctuations

YnpaxHeHHe 7. 3aN0JHUTE NPONYCKH TMOAXOIAMIMMH 1O CMBIC-
JY CBA3YVIOIIUMH 3JeMeHTaMH.
1. There seems little doubt ... . the immediate for

cause of recent climatic fluctuations is linked

to the strength of the general circulation.

2. Glaciers 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 per1od
on -much shorter time-scales.

5. The effect of an. intensified circulation is to = that
increase oceanic influence, especially in winter v
. raising mean temperatures,. .-
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YnpaxtHenie 8 Hanumure mo-anrauiicku pesiome Tekcra 5F,
cocTosimiee He Oojee ueM H3 50—70 cJios.

Yunpaxunenne 9. (Ilapnas pa6ora). Ilpounrtaiite Texcr 5G u
CPaBHHUTE €FO C -BPEABAYUIAM TeKCTOM. UTO HOBOTO COLEPHKHTCA B
HeM IO cpaBHeHHIO ¢ TekcToM SF? KonrtposwHoe Bpems-— 10 MuHYT,

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 discovered in the last century, scientists have speculated
on the nature of the Ice Age climate, and the circumstances that
brought 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 experienced 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 time 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 to 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 from
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 wof fossil and nuclear fuels. And finally, oil films
from spills and blowouts are altering the rate of thermal energy
transfer between the oceans and the atmosphere.
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Ynpaxuenye 10. IlucbmenHo mnepesexure mnociexnnuii a6sai
tekcTa 5G. KoHTpossHoe BpeMsi — 15 MHHYT.

Yunpaxuenye 11. TlpountaliTe # yCTHO TepeBeiHTe NPHUBOIH-
MBIR HHX<e TekcT. KoHTpo/anHOe Bpemsa— 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.

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 will 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 wistiully of the summers of their youth are right.

VnpaxdHenue 12, BribepuTe NpaBHJIbHBIH NepeBOi BHIJeJEH-
HBIX (JOpM H CJIOBOCOYETAHHI.

1. It is here that the water vapour shows much of its influence
on the atmosphere,
a. 9To. 3lIech, riae; b. HMEeHHO 3JeCh
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2.1t was not. until 1950s- and 1960s that an extension of polar
ice in the Icelandic sector became apparent.

a. 370 6ul10 10 1950-x — 60-x rogos, xoruaa.

“b. vuuwpb B 1950-x — 60-x roxpax.

3. It has been indicated earlier that winds can produce excessi-
vely high or low tides.

a. menno paubuie YKaSI:IBaJIOCb YTO BETPHI.

b. PaHee yxe YyKasbBaJoCh, YTO BETPHI . :

4. Satellite pictures have proved to be particularly valuable in
the Eastern Pacific.

a. 0KasaJioch, UTO...; b. OBLJIO JA0Ka3aHo, UTO

5. All attempts to model the atmosphere in a laboratory have
significant limitations.

a. CMOJeJHPOBaTh; b. KoTOpele OyAyT CMOAENHPOBAHDI

6. In extreme cases cold fronts have been observed to move
with speeds of 60 or more miles per hour.

a. Haba104aMKuCh, 4TO...; D. ciaexyer TNpOBOAUTb HAGJIONEHHE ‘

7. Altocumulus clouds appear on the horizon in the direction
from which the front is approaching.

a. OKa3elBaeTcs, 4TO...; b. MOABJAIOTCS

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

a. mosBasieTcss; b. OKa3pBaeTcsl, UTO.

9. For this reason, the stars may appear near: the hor1zon as
vertical lines containing the usual spectral distribution of colour.

a. MOTYT INIOSIBJATBHCS; b. MOXKeT 0KasaTbcsd, 4YTO...

10. Cloud particles must grow enormously in order for precipi-
tation to be produced. -

a. ags toro, 4tobH...; b. B mnopsike...

Ynpaxuenne 13. [lepeBenure caenyiollre HpeaJoxeHHs, 00-
pamias BHHMaHHe Ha mepeBoj cJoB 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 hlgher
altitude.

4. For example, in Western Europe during most of the. yeal
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 wh1ch everyone is -more or 1ess
interested. :
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8. Since ancient times people have been 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. '

Tectnl K GJoKy 5
Ta '

1. B gaxaoM psapy o6o3HaubTe HHPPOH CAOBO, KOTOPOE 110 CBOEMY
3HAUEHHIO HE COOTBETCTBYET AAHHOM TeMaTHYeCKO# rpymie. :
1 2 3 4 5
a. disturbances, extremes, westerlies, despite, easterlies,
1 2 3 : 4 5
b. maritime, continental, beautiful, subtropical, equatorial.
1 2 3 4 5 '
" c. aspect, relief, water body, airflow, chair,
] 1. 2 3 4 5
d. inspite of, although, environment, nevertheless, without.
1 2 ) 3 4
e. to fluctuate, to indicate, to entertain, to advance, to affect.

II. ¥kaxure OYKBOH pyCCKHe 3IKBHBAJIEHTH MPHBEAEHHBIX C/OB.

1. investiga- a. uccaepoBanue = 7. despite  a. HecMOTps Ha
tion b. BausAHHE h. 6naromaps
C. BKJIAX C. BCJIeICTBHE
2. boundary  a. pacmpenenenne 8. reduce a. COKpamarb
b. rpanuna b. yBennuuBath
C. cpaBHeHHe C. CO3/aBaTh
3. data a. JfaHHble 9. westerlies a. BocTouHble BETpH
b. mara b. samapguble BeTphl
c. IaBJjieHHe -C..CeBepHble BeTPHI-
4. dry a. BJaKHbI# 10. cause  a. caexnctsue
b. cyxofi b. mpuuuua
: C. HaCblleHHbIA C. sABJIEHHe
5. reach a. JOCTHraTh 11. smog a. TyMaH
' b. HacwBILIaTbL ' b. gem
¢. oboramarbce c. cMmor
6. uplift a. OMycKaHHe 12. to resulta. 66Th pesyabTaTOM
b. paBHOBecue in b. npuBomHTH
C. MOABEM , K ueMy-l.
C. CTPEMHUTBCH
K 4eMy-J.

11I. B nesoM croabue ONpeAesKTe CJOBO, NOCAE KOTOPOrO AOJXK-
HO CJepoBaTh CJIOBO H3 npaBoro cronbua. B -cBoed paGore ykaxkure
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BykBO#H COOTBeTCTBVIOIHy}O CTPOUKY, a un@pOH—HCKOMoe CA0BO, Ha-
npuMep, a-2."

| B 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 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 S0
i 2 3 4 5 . B
g. environment few elements of its original that
r - 2 3 4 5 .
h. nature are detectable extreme habitats Even
12 3 4 5 6
i. ~suich.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 f 7
k. often the most sensitive the slightest interference. to
1 2 3 4 5 6
I. Many apparently natural systems are fact in
1 2 3 4 5 6
m. control systems in man acts either which
1 h 2 '3 4 5
n. consciously inadvertently as a regulator. or -

T

I. 3amosHuTe NUPONYCKHM MOAXOASIIMMH IO CMBICAY CJIOBaMHU.
(B cpoeft pabore yKaxHuTe TOJBKO NOCJAELOBATENbHOCTh HUDP, 00603-
HAYAIOUIMX COOTBETCTBYIOUIHE CJIOBA.)

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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... 2 3 4 .. 5.6 T 8. . 9.
“and;’ by, been temperature on; use;. change of .atmosphere;
10 11 12 13 o

carbon; in; effects; combustion (cropanue)

- IL. B naHHOM. TekcTe oONpelleNlHTe, IjJe KOHUAGTCS OJHO H HaYH-
HaeTcs Apyroe Npejsoxenne. B cBomx paGotax yKaXHTe JHIUbL CJIO-
Ra, TIOCJE KOTOPHIX HAaUHHAETCs HOBOE MpeJOXKeHHe.

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. TlHchMeHHO TepeBefuTe CJAeAYIOUHHA TeKeT. KOoHTpoabHOe Bpe
MA g nepeBofa — 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 mountain 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.

Tr

I. Ykaxure 6ykBoéi NpaBHJLHBIA HepeBOJ BLILAENEHHHBIX (OpPM H
CJIOBOCOYETAHHH.

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. 70, b. OH, c. HMEHHO

9. Aircrait icing is one of the major weather hazards to avia-
tion.

a. He MepeBOAUTCH, b. ofHa, C. OJefeHeHHe
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3. It is difficult to distinguish between cause and effect of
wind, pressure and temperature because of their close interrela-
tionship.

a. 370, b. He MePeBOAWTCA, C. HMEHHO

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. OJUH, b. He MepeBOAUTCH, C. KAMUMAT

5. It is the brightness of the daytime sky that prevents the
observation of the other astronomic objects.

a, 370 ..., Kotopasi, b. HMeHHO

6. A fundamental axiom in forecasting is that weather condltlons
in the middle latitudes move generally eastward.

a. MpH TPOTHO3WPOBAHHH, b. MPOTHO3HDYS, C. NPOTHOSHPYIOUIHH

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 OKasblBaeTcH, b. NosiBaseTCH, C, CyuiecTsyer

8. The artificial supply to clouds of hygroscopic nuclei to acce-
lerate the Bergeron rain-making mechanism has been applied

‘in’ different countries.

a. HeOOXOJMMO YCKOPHTb, b. AJisi TOTO, 4TOOB YCKOPHTh, C. YCKO-
pATH

9. Both the amount and the intensity of rainfall are important
in modifying the forms of the land.

a. 1pH W3MeHeHHH, b. H3MeHAOINUA, C. U3MEHAH

10. In order to form a picture of the climate we must know the
distribution of rain throughout the year.

a. B MopsAjKe..., b. 1as TOro, 4To6H. .., ¢. HEO6XOAUMO, YTOOH . . .




‘"THUAPOJOTHUA

Baox 1. THE SCIENCE OF HYDROLOGY
LES'SON 1

Ynpaxuesnue 1. (Ilapuas paGora). Tlpouuraiite sariasue
NPUBOAUMOrO  HHXKe Tekcra. [lonymalite, 0 4eM B HeM MOXKeT HATH
peub; TnpuBeguTe 10—12 cs0B, KOTOpEIE, C Bamled TOUKH 3peHHS,
JOJIXKHEI B. HEM BCTPETHTHCS. . .

. IlpounTafite TekcT npo cebs (KOHTPOJIBHOE BpeMs— 3 MHHYTHL)
H oIpefAe]HTe, COBIaJH JH BallH MPEANONOXKEeHHS C COAepKaHHeM
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
seconid 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.

Ynpaxsuenue 2. Ilpounralite cieqyioulHe CJIOBA H ONpPEAENHTE
HX COOTBETCTBHS B PYCCKOM SISHIKE.

Physical; - chemical; rteactions; substance; geology; subject;
central; ' concept; hydrologic; cycle; circulation; atmosphere;
phase; course.
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Ynpaxuenne 3. (ITapuas pabora). Onpeaennte 3HaYEHHS
BBIAEJIEHHBIX CJIOB, HCXOIS H3 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 the circula-
tion of the Earth’s waters.

Ynpaxueunne 4. (Ilapras pa6ora). Onpegenure pycCKue 3KBH-
BaJIEHTHBI AHTVIHHCKHX CJOB,

basic a. 6asa especially a. ClelHaJbHBIH
b. OCHOBBIBATH b. ocobenno
C. OCHOBHOH C. CHeIMAJbHOCTh

route a. myTh stage a. pacupeiensith
b. pybex b. mepemenienue
C. JABHraThCs C. CTafus

measurement a. uaMepeHue description a. U3MepeHHe

' b. namepars b. paspyuieHHe-

c. Mepa - C. OMHCaHHe

Ynpaxuenue 5 Kaxue uacTh peun o603HaualOTCs B CJAOBApAX
CaelyIOIUME COKpAIeHHAMH:

v.; adv.; a.; n.; pron.; part.; prep.
YHpayxn,eHHe 6. OnpezleJmTe H3HauaJdbHbIe. (QOPMEl CAELYIO-
IIHX CJIOB; HafAHTe HX 3HAYCHHA B CJOBape.

Relates; concerned; includes; properties; known; uses; developed;
called; reaching; involves.

VYnpaxuenue 7. (Ilapuas pabora). Boimumurte H3 KaxAoro
ab3aua texera 1A 3—4 KJIOUEBBHIX CJIOBA.

Ynpaxuenune 8 (Ilapuag pabora). M3 npuBejeHHBIX HHXKe
npeAnoxeHui BEIGepHTE Te, KOTOPhle MOXKHO HCIOJb30BATH B Kauye-
CTBE MOJ3aTOJIOBKOB K JBYM TEPBBIM af3anaM TeKCTa.

Ilpenmer rTHApPOJOrHU Kak HayKH.
dusnueckue ¥ XHMHUYECKHe CBOHCTBA BOAHI.
. T'mapoJsiorndyeckuit UK.

Mopckue BOAEL.

Ucnapenne ¢ BOJHOH NOBEPXHOCTH.

. Onucanne 3eMJH.

Yunpaxuenue 9. HMcnompys undopManuio, HOJNYYEHHYIO U3
1IpOYHTaHHOrO Tekcra 1A, pacckaxHTe NO-PYCCKH:
— O IpeaMeTe THIPOJIOTHH KakK HayKH,

— ‘O B3aUMOCBf3H THAPOJOTHH C APYTUMH HayKaMHU;
— O THADOJIOTHYECKOM MHKJ/I€ KdK OCHOBHOM MNOHATHH THAPO-

JIOTHH.

@@%wwr

g




Yunpaxuneuune 10. (Ilapuag pabota). Brbepure B..1ekcTe 1A

2—4 mpeAsiOXKeHNs, KOTOPLE HAHGOMEE TOMHO OTPAXKAIOT, ero copep-
K aHHe.

Ynpaxuenue 11. CocraBbTe KpaTKuii nnan 'ﬁe”pecka’szg;, TQIK-
cra 1A,

Ynpaxuenue 12. B jesoM cTotblle NPHBOJAATCH HEKOTODHIE
rVIaroJbBee (GOpPMH, B NpaBOM — JHYHBle MecToMMeHHdA. [lopGepure

COOTBETCTBYIOIUME APYT [JPYry 3JEMEHTH H3 . MPaBoro.- U JIeBOro
crosibua. :

a, am 1, you 2. we 3.1 - 4. she. ..
k. are 1.1 2. she 3. you 4. they. : ™
c. is 1.1 2. he 3.0t - 4. we

d. was 1. you 2. 1 3. she ' 4. they

Ynpaxuenune 13. Ilocrasbre raarossl- cxasyeMme JlaHHbI\
npepyoxenuit B popmy Present Indefinite.

1. Hydrology (to be) the science-that (to treat) of the’ watels
on the Earth.

2. Hydrology in a broad sense (to be) the science o water
properties, phenomena and distribution.

3. The domain of hydrology (to embraée) the,full h1story of
water on the Earth.

4. Hydrology (to include) the descrlp‘uon of the Earth wlth
respect to its waters.

5. Hydrology (to use) the basic sciences as. 1ts tools but it has
developed a technique and subject matter that (to be) d_;stmct from
those of the basic sciences.

Yunpaxuenue 14. Halinure nonaexaniee un cxasyemoe ‘B fipen-
JOXEHUAX mepsoro absaila Texcra 1A.

Ynpaxnuenune 15. [lucbMeHHO UepeBefuTE HepBbIH a63au Tex-
cra 1A. (Koutposnbnoe Bpemsi— 15 MHHYT.)

baok 2. HYDR_OI_.OGIC CYCLE
'LESSON 2

Yuopaxueunue 1. (Ilapras pabora). Jo Toro, Kax BBl TPOUH-
TaeTe TeKCT 2A, MombITAfiTeCh BCIOMHUTb, UTO BAM H3BECTHO O I'HIPO-
JIOTHUECKOM LHKJe H ero KoMIoHeHTax. [locrapaiiTech ONpene/uTh
8—10 TepMHHOB, CBSI3aHHBIX C IOHATHEM THIPOJIOTHYECKOTO IHKJIA,
KOTOpbIe, Ha Balll B3MVISAJ, AOJKHBI BCTPETHTBCS B 3TOM pasfelie.

Yunpaxueunune 2. Ilpountaiite Texcr 2A (KOHTpOMBHOE. Bpe-
MA-—5 MHHYT) ¥ HaliiuTe B HeM OTBeTH Ha CJEAYIOLIHe BONPOCH:

1. Uro Takoe <«THAPOJOTHYECKHH MHKJI»?

2. Kakue GopMsl BOAH HaxoAsTcst B aTMocdepe?
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3. B uem sakJjiouaercsi MeXaHH3M 0GpasoBaHHsS OCANKOB?
4. I'me u Kak HPOHCXOASIT HOTEPH OCALKOB TPH HX BHITAJEHHH?

5. Hro OpPOMCXOAMT ¢ oOCaiKaMiu, JAOCTHTAIOUIMMH IOBEPXHOCTH
3emJaun’?

Text 2A. Atmospheric Moisture. Precipitation

The 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. Atmospheric 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 surlace cooler
than the air, either dew or f{rost 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
hy vegetation, from Which a part is subsequently evaporated into
the atmosphere this is called «interception», and may amount
"tn 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 transpued back
into the atmosphere.

Ynpaxunenne 3. (ITapnas paGora). Ilpoumraiite cienyomue
ca0Ba M HaljuTe UX COOTBETCTBHS B PYCCKOM sA3BIKe; ONpeleute,
K KaKHM 4acTsiM PeuH OHH OTHOCATCS.

Indicate; element; practically; atmospheric; starting; consist;
gaseous; condensation; nucleus; zone; temperature; infiltrate.

Ynpaxuenue 4. 3anonunte tabauiy cjaopaMu u3 Tekcra 2A mo
creayiowemMy ofpasuy, NPHHHMAH BO BHHMAHHE SHAUEHHE COOTBET-
CTBYIOUIHX CJOBOOOPA30BATE/IBbHBIX 3JIEMEHTOB!
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Taaroan CymecrteutenbHble | TIpuaarateabtele I'Ipnqaenm Hape'mn

precipitate precipitation gaseous - reaching' 1 d'ir‘ec't'ly'.'
: : " created IR

YnpaxHenue 5 B HayyHO-TeXHHYECKOH JHUTEpaType Uacto

BCTpeuarTess abCTpakTHBIE CYILECTBHTEAbHBIE, CAyXKallpe: 1Js ° 6603-
Ha4yeHHs NPOIeCCOB, SABJAEHHH, KadecTB KakHX-1HG0 Ipeameros. Xa-
pPaKTepHBIMH cy(pdHKCaMH TaKHX CYIIEeCTBHTENbHEIX fABJAAIOTCH: -tion
(penetration); -ance (distance); -ty (equality); -ing "(fréezing);
-ment (displacement); -ence (correspondence) u ap

O6pasyfite abcTpakTHEE CYLECTBHTEJNbHBIE OT CJAELVIOLIHX CJIOB;
NPOBephTE HX 3HAYEHUN 1O CJIOBApI. '

to move to occur . . constant -
to assume to intercept direct

{o evaporate to complete dry

to condense important 0 depend

YrnpaxHernne 6. 3anodHATe IPONYCKH NOAXOAALIEME 1o-

CMBICJIY CHOBAMH.

1. The movemeni of water as it relates to- the Earth is caHed

) Atmospherlc moisture consists of . . . R

3. When water in the atmosphere is cooled . . . results. .7

4. If condensation occurs at temperatures below-»freezincr_.
is formed. '

5. Of the precipitation which reaches the Ground some -
into the ground, some . .. over the surface.

PRI

Ynpaxuenue 7. B npaBofi KOJOHKe HafiguTte pyccxne SKBHBa- '

JIEHTBI CJACLYIOLIHX CJIOBOCOUCTAHNT.

movement of water
major elements
starting point
water cycle
atmospheric moisture
gaseous state

salt particles
. water vapour

9. below f{reezing
10, part of precipitation
11. evaporation process

. razoo6pasHoe ’c‘ocmsmne
. HHXE TOYKH samepsaHm{
4acTh OCaAKOB
JIBHXEHHe BOJBI
NpOLLeCC HCIApeHHs

. BOJHBIH HHKJ '
COJIeBbIE HACTHIH
OCHOBHBIE 3JIEMEHTHI
atMoc(epHasa BJara
OTIpaBHAs TOUKa

. BOASIHOH map

Yunpaxuenue 8. ([lapras pabora). Ilpouwraiite npunoxe-
HHe 2, B KOTOPOM TOBOPHUTCS O CBA3YIOUIHX SJEeMeHTaX, ¥ ONpeneNu-
1€, K KaKUM Da3HOBHIHOCTSM IIPHHAAJIEXAT Te CBA3YIOUIME 3JIEMEH-

© 00 = O U1 0000
—
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—
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Thl, KOTOPLIE BCTPETUJNCh BaM B NPOYHTAHHOM Tekcre 2A (HampuMep,
but, with, because, etc.). BrumumuHTe 3TH CJOBa -H 3alOMHHTE HX
3HaYeHus.

Yunpamuenue 9. ([lapuas pabGora). Ilpounrafite npunoxe-
uue 1. HahnMre B mepsom a6saue Tekcra 2A OCHOBHYIO HJIeH, IJaB-
Hbl¢ H BTOPOCTEHEHHBIE JeTajH. 34moJHMTe B TeTpajsax rpadel cie-
Aylowiel Tabannb:

OCHOBHAst HAes | |

TJlaBHas JAeTalb I {

BTOPOCTENEHHbIE JeTamH | l

Ynpaxunenue 10. IlepeBenure mepBuili a63au Tekcra 2A
nuceMenHo. (Kortpoabnoe Bpemsi — 15 MHHYT.)

_YnpaxHeHue ll. B DpHBOAUMOM HUXKe OTPhIBKE TEKCTa CO-
JIEPKHUTCA ABA OpeJoXKeHHs, KOTOphie IT0 CBOEMY CMBICJY He COOTBeT-
CTEYIOT erg o6uleMy. cogep:KaHMio. OnpefejnTe 3TH HPEAJOKEHHS.

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.

VYnpaxnenue 12. (Ilapras pabora). B npuseleHHOH HHXKe
taGjidlie NOCTaBbTE IJIIOC B COOTBETCTBYIOLIEH KOJOHKe, NpeiBapH-
TEJbHO ONpEeReJNHB, NPABH/BHBIM HJIH HENPAaBHJBHBIM SBJIAETCHA TO
HAY HHOE YTBEpPXKICHHE.

Right Wrong‘

1. If condensation occurs at temperatures below 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 precipitation is evaporated during its fall.

B W N
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Ynpaxuenue 13. Ilocrasere l‘IpHBe}leHHbIe HUKE TAarofsl B
¢popmy Past Indefinite:

concernn; relate; call; originate; consist; obtain; fall; freeze;
teke; depend; be; run; evaporate. : '

YnpaxHeHHe 14. B paHHOM TeKcTe NOCTaBbTE IVIaTOJbl-CKa-
ayemeie B ¢popmy Past Indefinite.

How River Valleys are Formed

In the meantime other forces (fo be) at work. Rainstorms
(to form) streams that (fo cut) grooves in the side of the canyon.
Lichens (to grow) on the rock and (to help) crumble it. Tree
roots (to push) their way into cracks in the rock and (to split)
it into pieces. ’ S

LESSON 3

Yanpaxuenue 1. (Ilapuas paGora). Omnpenesnure, Kakue H3
IIePEUHCAEHHBIX HHUXKE CJOB H CJHOBOCOYETAHHH MOIYT, HAa Baill B3TJSL,
Becrpetutbess B. Tekcre 2B. Ecan cpeas 3THX cioB BH BCTpeTHTe
He3HaKOMBble, HAILAUTE HX 3HAUEHHS B CJAOBape:

precipitation; volcanoes; infiltration capacity; porous strata;
stream channel system; warm glaciers; surface of the ground,
crosion; percolation; discharge into the ocean; water table.

Tenepb npouHTaiiTe TEKCT H MPOBEPbTE NPABHABHOCTh CBOHX npej-
1nonoxKeHui. KOHTPOJbHOE BpeMsi— 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
channel system, through which it passes andis discharged
ultimately into the ocean or some inland water .body. There is
some loss in transit because of evaporation to the atmosphere and
infiliration to the boittom 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.
1f 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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@ stfeam 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.

. Yupaxuenue 2. [Ipounraiite ciefyomne cjioBa H HafiguTe HX
- COOTBETCTBUSA B PYCCKOM SI3BIKE.

Infiltrate; depressions; channel; system; ultimately; transit;
vary; practically; portion; absorb; deficient; structure; prevent;
contact; complexity.

Ynpaxuenune 3. B mpaBoli KoloHKe HafiluTe PYCCKHe 3KBH-
BaJICHTHl COOTBETCTBYIOIIUX CJAOBOCOUETAHHH:

" . 1. rate of precipitation 1. ucmapenue B aTMochepy
2. water body 2. mpocaynBaHHe B 3eMJIIO
3. surface of the ground 3. nedHLUHT MOYBEHHOH BJIaru
4, stream channel 4. pycso NmoTOKa
5.-evaporation to the at- 5. BOJHOE 3epKaJjo
mosphere 6. peuHoe pycio
" . 6. percolation into the ground 7. mopHCTHI TAacT
7. soil moisture deficit §. HopMa o0cajiKoB
8. water table 9. BomoeM, BOjHAas Macca
9. stream bed 10. moBepxuOCTE 3eMJH
10. porous stratum

. Yupaxuenue 4. Hatigure B tekcre 2B sKBHBaJEeHTH CJAeLYIO-
IIHMX CJIOBOCOYETAHHH:

HMETh MECTO; 4HacThb OCAAKOB; 3alOJHATL BIIAAHHBI, HOTEPH IIPH
nepexoje; CTOPOHBI KaHaJa, MOpPHCTBIE ' MOPOJbI; I€pECeKaTh pPYCJo

~ . HOTOKA; 1NpoTeKaThb Uepe3 INOPHCTbI€ IMJacCTbl, MAOCTHraTb YPOBHHA,

IPOHUKATh B TOBEPXHOCTh 3eMJH; aTMoc(epHas BJara; TOLJIOLLAThCA
. ITOUBOH.

Ynpaxuenue 5. (ITapuasa paGora). Buinmuwnte us rtexkcra 2B
BCe TePMHHBI, OTHOCAIIHECS K NOHATHAM <«TPyHTOBas BOJa», «MOBEPX-
HOCTHHIH CTOK».

‘Ynpaxuenue 6. 3axkoHUUTe NpHUBEICHHbIe HHXKe IPELJIO-
KEHHUS. :

. 1. When the rate of precipitation exceeds the rate. at which
water may infiltrate into the soil (umeer mecTo mOBepXHOCTHBIH
CTOK) .
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2. A portion of the precipitation penetrating the ground surface
as infiltration (mpocauuBaercsi B 3emJ/10).

3. If a well penetrates to a level where it may be confined bv
tighter soils (oH MoOxeT 6HITb apTe3HAHCKUM).

4. The atmospheric moisture may follow paths (pasanunoii pmu-
HEl ¥ KOH(HIYpalnuH). »

5. There is some loss in transit because of (mcmapenusa u mpo-
CAYHBaHHS B JHO M CTEHKH pycnaa). -

YHpamueH ne. 7. ([Tapuass paGora). Kakue M3 LaHHBIX MOJO-
Keuu#t, ¢ Bawedl TOYKH 3peHHs, HauboJjee MOJNHO OTPAXKAIOT OCHOB-
Hble HIeH TekcTa 2B.

1. 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 ipto the ground.

4. Percolated water eventually reaches a level at which is
completely saturated — «the ground water table».

5. The ground 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.

Ynpaxueuune 8 ([lapnas pabora). Bo Bropom absaue Tek-
cra 2B wafigure: ‘

— OCHOBHYIO HEIO;

— TJ1aBHbBle [eTany;

— BTOpOCTENeHHble AeTaJH.

YVopaxueuue 9. [IucbMeHHO mnepeBeiuTe CAEAYIOUIHH TEKCT.
KounrtpoabHoe ppems — 20 MHHYT.

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. .1t 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.

YnpaxuHenne 10. Cpead npHUBeLeHHBIX HHXKe TINIaroJbHHX
(popm yxaxure ¢dopme Participle II.

Exceeds; to infiltrate; occurs; passing; drscharoed been; may;
to percolate; absorbed, known; saturated confmmg, surrounding;
to prevent; returned; flows,
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i¥apakHenne 11.B mpuBoaHMOM IPOTHO3e MOrOAB IIOCTABHTE
raro/ibl-ckasyemoie B dopmy Future Indefinite.

Weather F'o}recast. 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.

Yupaxnenne 12. 3anondure Tabiuny NPHBEJEHHbIMH HHXKe
[puJIaraTeIbHEIME H HapeuHsiMH [0 CJeyionieMy o6pasuy:

HOJIO}KHTEJHJHaH cTelneHb CpaBH!’XTGJIbHaH CTEHEeHDb HPEBOCXO,ZIHaH CTEHEHb

porous ‘ ~ more porous l . most porous

tight; various; long; much; little; hard; soon; important; late;
near; dependent; far; interesting.

" Ynpaxuenue 13. B gauHom TekcTe ompelenuTe, rae 3aKaHJH-
BaeTcss OJHO NpeAJOXKeHHe H HauMHAeTCs APYTOoe.

Some of the water that falls on to a drainage basin runs off
the land into 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 transpiration.

LESSON 4

Yupaxueunne 1. ([Tapuas pabora). Ilpounraiite texcr 2C
(KoHTpOABHOE BPEMS — D MHHYT).

Cpenn NpHBELEHHBIX IIOC/JE TEKCTAa PYCCKHX IIpedJOXeHHH yka-
KHUTE TE, KOTOpHIe, HA Baill B3IVISLL, COOTBETCTBYIOT €r0 COJEpPXKAHHIO.

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

-120




in the northern areas of the témperate 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. Mcnapenue — 3TO Tepexoj] BeUeCTBA H3 MKHAKOTO COCTOSTHHS
B rasoo6pasHoe.

2. DonpuIMHCTBO H3BECTHAKOB — MOPCKOTO HPOHCXOXKAECHHS, OHHU
o6pasyloTca H3 OcaKAeHul, cQOPMHPOBAHHHIX Ha JHE JAPEBHHX
Mopen.

3. B HekoTophlX pafioHax HcHapeHHe C NMOBEPXHOCTH BOABl U CHe-
ra’ MeHbllle, 4YeM KOJHYECTBO OCAAKOB, BBIMAAAIOLIMX HaAJ ITHMH
palioHamu.

4. Tpaucnupanus — 5TO TNPOLECC HCHAPEHHsI BOAB C IOBEPXHO-
CTH pacCTeHUM.

5. Haubosee BaxKHBIMH NpUYHHaMU GeperoBoH 3PO3UU SBJSIOTCA:
BeTep, BOJHBI, NpUOpe:KHEIe TeUeHHS.

Yopaxuenue 2. (Ilapuas paGora). B pasgene <«Transpi-
ration» Tekcra 2C BaM, BepoOsiTHO, BCTPETUNUCL HE3HAKOMBHE CJOBA.
BblMHUINTE KX, CPABHHTE C TeMH, KOTOpPHE BBIHCAJ Ball COCEA, H
obcynuTe HX 3HayeHHe. [IpaBUJIBHOCTb CBOUX MPEANOJONKEHHH MPO-
BepbTe II0 CJOBApIo.

VYunpaxuenue 3. ([lapuas paGora). Onpenenure 3HaueHus
BBEIJIEJIEHHBIX CJI0OB, HCXOJASI 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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Yupamuenue 4. Hafiiure B mpapBoll KOJOHKE PYCCKHE 3KBH-
BaJIeHTH CJAEAYIOIHX CJHOBOCOYETaHHH:

1. liquid state 1. BHyTpHMAaTepHKOBOE 03epn
2. total precipitation 2. mojnep:KUBaTh PaBHOBECHT
3. inland lake 3. OcHOBHAasi QYHKIUSI

4, water surface 4. yMepeHHBIH TOSC

5. to maintain equilibrium 5. cyMMa 0caiKoB

6. temperate zone 6. mouBeHHas BJard

7. basic function 7. KHAKOE COCTOSHHE

8. soil moisture 8. xapaxTep PacTHTEJLHOCTH
9. character of vegetation 9. BomHas TOBEPXHOCTH

10. root system 10. kKopHeBas cucrema.

YupaxHenue 5 Boimiuurte us texcra 2C BCe CYLIECTBHTENb-
HblG W NpuUJarateibHble, KOTOPbie N0 CBOMM 3HAUYEHHAM TaK HJ/AM HHAUC
CBsi3aHbl C MOHATHEM <«BOJAA».

Yunpamxuenue 6. PasMecTure npejsaraeMble HHXKe cjosa H
CA0BOCOUETAHHSI TIO CJAEAYIOIIMM TeMaTHYeCKMM TIpYIaM.

Tuﬂponomuecx He

BA3VIOUHE 3JIeMEHT ’ OOuieHayunas JieKCHK
TePMHHL ‘ Coasyioutne sieme ”I HieHaY a

To maintain; upon; function; equilibrium; otherwise; heating;
solar energy; elsewhere; discharge; phenomenon; liquid state;
transpiration; amount; to pass; inland lakes; pond; together with;
runoff.

Yonpaxuenune 7. (Ilapuas pabora). 3ano/fHUTE UPOUYCKH B
TEKCTE IPHBOAHMEIMHE HIDKE CBS3YIOIINMH 3J/eMEHTaMH.

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 cm 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.

Yupaxuenue 8 Ilpounrafive texct 2C eme pas H yKaxKHuTe
B HEM Te CTPOYKH, B KOTODBIX I'OBOpPHTCA O:

— paficHax, The KOJMUYECTBO OCAAKOB TIPEBLIIUAET HCHAapEHHE;

—— JIpoliecce BO3BpAlUEHUsA [OYBEHHOH BJaru B atMochepy;

— COOTHOIIEHHH MEXIY KOJHUYECTBOM OCAJKOB, BO3BpAUlalOLIHXCH
B atMoctepy, ¥ XapaKTepoM pacTHTeJbHOTO IOKPOBa;

~— HCHAPEHHH. '
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Ynpaxuenne 9 Bunummnre mo nsatek KJIIOUEBLIX ¢10B M3 KaXK-
jgoro a6zaua texcra 2C.

Ynpaxuenne 10. (Ilapuas pabora). Ha ocHOBe NpOYHTAHHBIX
TekcToB 2A — 2C HapHcy#fiTe cXeMy THAPOJOTHUECKOro UHKiAa, 00603-
HauMB [0-aHIVIMACKH KaXIyl0 H3 ero (aa.

YnpaxHuenne 11. B paHHBIX TnNpensokKeHHAX COAEPHKATCS
cMblcyoBbie olMOKH. Haliaute M HucnpaBbTe 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 moisture by vegetation is the process by which
precipitated water is accumulated in the ground.

Ynpaxueuue 12. Creaywoumue IOJOXKEHHS YIOMHHAIOTCA B
tekcre 2C. Omnpegnennre, Kakye M3 HHX NPEICTaBASIOT OCHOBHYIO
HJle10, KaKHe — BTOPOCTEIeHHble AeTaJlH.

1. Water in the liquid state, when subjected 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 oreatly with the character
of vegetation.

Ynpaxuenne 13. IluceMeHHO nepeBelHTe CJEAYIOIIMH TEKCT.
KonTtposnbHoe BpeMs— 15 MHHYT.

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 temperature.

YnpaxHeuue 14. B rtekcre 2C Hafimute npemsioXKeHus, rJia-
rOJIbi-CKa3yeMBle KOTODBIX BBIpaKeHnl $OpMaMH CTPafaTeNbHOrO 3a-
JIora.
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-Ynpaxuenue 15. Ilepenumure npenjoxeHHs, MOCTaBHB TIJa-
TOJIBI-CKadyeMble B (OpMy CTpPamaTesbHOTO 3aJ0ra COOTBETCTBYIO-
IleT0 BpeMEeHH. , o

1. 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. If 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).

Yunpaxuenue 16, Hafinure B Tekcre 2C raarojpHeie (HOPMBI,
OKaHuMBaWIiKHecs Ha -ed; oupeigesanTe, K KaKMM YacTAM peud OHH
OTHOCSITCSI; NePEBEANUTE MX HA PYCCKHH S3BIK.

Yunpaxuenune 17. PaccraBbTe NpesOXKeHHs, HCXOASA H3 HX

JIEKCHUECKOH TIOCJeL0BaTeJbHOCTH.

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 contmuous the droplets become too heavy
to be held up.

Yupaxueune 18, llpensapuTenbHO O3HAKOMHBIINCH C INPHJIO-
KeHueM 3, npoudTafiTe BCJAYX LH(PH, colepKalldecs B JaHHOH Tab-
Juie: ‘

Water of the Earth

Water Cubic Kilometers
Oceans ' 1,330,000 000
Glaciers, ice fields o 29,400,000
Lakes, inland seas, rivers 230,000
Subsurface 8,500,000

Tectol K GJjokaM 1—2
T4

1. 3anosHuTe NpPONycKH B TPEIJIOXKEHHUAX, BHIOpaB COOTBETCTBYIO-
I(He BapHaHTHl TpelJjaraeMblX CJOB:

1. The study of the origin, history, occurrernce, 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

II. ¥xaxure uudpoét ciosa, KOTOpble IO CBOEMY 3Ha4YeHHIO He
COOTBETCTBYIOT LAHHOH TeMAaTH4YeCKOH TrpyiIle:

1 2 3 4 5 6
moisture: evaporation; process; dream; precipitation; congratu-
7 8 ) 9 10

lation; car; condensation; channel; discharge.

III. B neBoM cronbue onpenesnuTe CJA0BO, Mepej KOTOPHIM JOJXK-
HO HaXOZUThCS CJOBO M3 mpasoro cronabia. B cBoeii pafore yka-
JKUTe OYXBYy, COOTBeTCTBYIOILYIO TOH HJH HHOH CcTPOuYKe U LUDDY,
00603Ha4aIOLIYI0 HCKOMOE CJOBO, Hampumep, a-1, ¢-2 u 1. 1.

1 2 3 4 5
a. Water continually evaporates the atmosphere - into
1 2 3 4 5 6 7
b. land areas, from wocean, 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. runoif underground seepage. ’ and

IV. Hafizure TepMHHBl, KOTOPHIMH MOXHO OBLIO OB 3aMEHHTh
cleRyIoUlHe CJI0BOCOYETAHHSA: ‘

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. TTo BbIAeJEHHBIM CJIOBOOGPA30OBATEJNBHEIM 3JIEMEHTAM OIpefe-
JUTE, K KakKOH 4acTH peud NPHHAAJeXaT CJAeAYIOlUlHe CJ0Ba:

1. central — a. cyumecrBuTenbHOe, b. npuaaratesbHOe, €. HapeuHe
2. primarily — a." cymectBuTennHoe, b, npuiaratenpHoe, C. Ha-
peune
3. property — a. CynleCTBHTeJIbHOE, b. TpuJaaraTejsbHoe, C. Ha-
peune

4. intensify — a. cyuecTBuTenbHOE, b. raro, ¢. YHCJAUTENbHOE

5. movement— a. cyulecTBUTe/]bHOe, D. NpPHYACTHE, C. [VIATOJ

II. BribepuTte nNpaBHUILHBEIL NEpeBO] CJIEAYIOMUX (GOPM H CJIOBO-
coueTaHuM.

1. is called . Ha3blBaJOCh
. Ha3bplBaeTcs
Ha3BaHHBIH
HCIIOJMb3YeTCs
UCIOJb3YeMBbI T
HCIOJb30BAJIOCh
. OBGBIYHEI&
. caMulft OOBIYHBIH
6oJsiee OOBIUHBIH
. TIOIJIOLIeHHAs BOAA
. TorJouiaemMas Boma
BOJIa IIOTJIOLLAJACh
. Hcnapsercs
. UCIlapsieMbld

C. HCIapeHHHIH
6. melting snow 4. pacrasiBUIM# CHer

b. TagHue cHera

o C. TaWIIHE CcHer

7. will evaporate 4. HCNapuics

b. ucnapurcs

¢. HcHapsieMsl#l
8. The shallower the lake, ... a. MeJKOe 03epo

b. wem wmenbue 03epo

c. bosee MeJKOe 03epo

2. have been utilized

Com oo

3. most common

4, absorbed water

CTUS 0T

5. is evaporated

T

TT

1. Hangure B tekcre 2B m obosnaubTe uudpamu 1Ba NpelsoxKe-
HUST, KOTOPble HE COOTBETCTBYIOT €ro 06LIeMY COAePIKAaHHIO.

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
runofi. 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. ¥kaxnre OykBaMH Te YyTBEpXKJEHHS,  KOTOpHlE, Ha Balll
B3MISAL, SIBJASIIOTCH IIPABHJ/BHBIMH:

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 cycle are rainfall and runoff.

e. Lithosphere includes surface water, subsurface water, snow,
ice fields, glaciers, etc.

[11. TTucemenHo mepeBepuTe CcleAyOWHE TeKcT. KOHTpOJIBHOE
BpeMs — 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-
niosphere 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 Iive spheres
of the Earth. 1t 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

of volcanic vents.

BJaok 3. ROCKS AND SOILS
" LESSON 5

YnpaxHenune |, Mcxons u3 Ha3BaHHA TEKCTa, ONpeIETHTE,
Kakue ¥3 TPHUBEJEHHBIX HIKe CJOB H CJOBOCOUETAHHH MOTYT; Ha
Ball B3rJIsi[, B HEM BCTPETHThCH., LCAH cpelM NpHBEJEHHBIX CIOB BaMm
BCTPETATCS He3HAKOMBle, HAUAHTE HX 3HAYEHHS B CJOBApeE.

Geography; branch; transpiration; relief; infiltration; crops;

features; landforms; evaporation; droplets; agency; endogenous .

processes; exogenous processes; hydrograph; mountains; plaileaux;
crust; tectonics.
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Temepr mnpounTafitTe TEKCT H TPOBEpPbTE NPABHABHOCTb CBOHX
npeano/oxenn#i. KouTpoibHOe BpeMsi— 3 MHHYTH.

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 weathermg, 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.

Ynpaxuenue 2. [Ipounrafite cjepyiomue cJoBa U OIpeLesH-
Teé HX COOTBETCTBHUSI B PYCCKOM SI3BIKE:

geography; relief; geomorphology; process; tectonics; endoge-
nous; exogenous; major; ocean; basin; plateaux; detail; result;
sculpture; structure; context; concept; erosion.

Ynpaxuenue 3. Haligure B Tekcre 3A 3KBUBAJEHTH CJIEAYIO-
LHX CJOBOCOYETAHHIL:

oTpacap reorpaduu; Gopma penaveda; BHYTPEeHHHE IIPOIECCH;
BHEIIHHEe TIpOlLecCHl; TEKTOHHUYECKHe CHJBl; TOpHEIe LelH; OKeaHHue-
cKHl XKeso0; 3eMHas KOpa; TEKTOHHKa IJIHT; COINPOTHBJEHHE. 5PO3HH.

YnpaxHenue 4. Haiigure B Tekcre 3A oTBeTH Ha Clelylollue
BOMPOCHI:

1. Yro mayuaer reoMopQoJsorus?

2. Yto TaKoe «3HKOTeHHble NPOLECCH»?

3. C KaKkMMH SIBJeHHSIMH CBSI3aHBl «3K30TE€HHbLIE NPOILECcCHI»?

4, KakoB xapakTep TPOHCXOXJEHHs Takux (opM pesabeda, Kak
TOpHEIE I[eNH, OKeaHWUYecKHe Kesaofa, ropHble IiaTo M T. J.?

YnpaxHeHue 5. 3amojHuTe rpadsl NPHBOAMMOH HHXKe Tab-
JHIB CJOBAMH, OTHOCSLIAMHCS K CJAEAYIOUIHM IOHSTHSM:

Land-forming processes Relief features
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- ¥YnpaxHenue 6. 3amnoanare nponycxn coo’rBe‘Tc‘-rBonmHMH

CNOBaMH H3 TEKCTA.

1. The branch of geography which studles the Earth’s relief
features is called .

2. Land- formmg processes may be grouped. broadly mtlo two
types . ... and . .. g

3. Nearly all the Earth’s major relief features :are . ...
formed. - - Lo
4. Exogenous processes may result in ‘formation- of

" 5. Different rocks considerably in their resistance " to
erosior. : -

Ynpaxuenue 7. (ITapuasi paGorta).-Ecam 6bl nméper Bamu
CTOsia 3ajaya BHIOpaTh OJHO NDELIOXKEHHE B KauecTBe KiOEBOTo
KO BCEMYy TEKCTY, KaKoe NpeiJoMKeHHe Bbl 6Bl BEIGpasu?

Vnpaxuenue 8. (Ilapuas pabora). [Ipugymaiite 3—5 BOTIPO-
coB K Tekcry 3A. IlompochTe OTBeTHTH Ha HHX npyryxo napy CTy
AeHToB. OOMeHsAHTEeCH BONPOCAMH.

Ynpaxnernue 9. BuibepHTe npaBHJBHBIH BapHaHT OTBeTa Ha
110CTaBJICHHbLI€ BOIIPOCHI:

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. Thérmometer -
earthquakes? b. Seismograph-

c. Anemogr aph

3. Nearly all the Earth’s major relief a. Yes -

features are tectonically formed, b. No

. I don’t know N

YnpaxueHnune 10. IlepereiuTe TEKCT NHCHMEHHO. KOHTpOJIbﬂoe
Bpems — 20 MI/IHyT

aren’t they?

o

Geomorphology Defined

Geomorphology is a geologic science dealing with the surface
features of the Earth, including those on land and under ‘the oceans,
and, in particular, with the characteristics, origin and geologic
hlstory 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.

Geomorphography is the description of geomorphic features,
Geomorphogeny * deals with the origin of geomorphic features.
Paleogeomorphology deals with ancient erosion surfaces and other
kinds of ancient topography, whether buried or at the Earthls
surface.

* T'eoMOpQOreHHs. o
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Ynpaxunenne 11. Tlpounrafite cienyiomuii TeKCT BCaAYX. Oco
Goe BHHMaHHe oBpaTHTe Ha UTeHHE LUH(PPOBBIX NAHHBIX.

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 23 hrs 56 min and 4 secs;

— 70 % of the Earth’s surface is covered by oceans;

300/— 7 large land masses called continents cover the remaining

s

— the difference between the highest point of land (Mount
Everest at 8,848 m) and the deepest part of the ocean (the Ma-
rianas Trench at 11,035 m) is small compared to the size of the
Earth.

Ynpaxnenue 12, YKaxure, B KaKUX INpeLJIOXeHHAX TeK-
cta 3A (opMH Ha -ing COOTBETCTBYIOT DYCCKOMY INPHYACTHIO C OKOH-
HAHHAMH Ha -IIW#, -11ad, -uiee.

Ynpaxsenue 13, B caegyouux npeasoxeHHsaXx BbOepuTe
NPaBHAbHYI0 (OpPMY HPHYACTHSA.

I. 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 landiorms.

4, Tectonics is a branch of Earth science (dealt/dealing) with
the larger structure features (finding/found) on or near the Earth’s
surface. v

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.

Yupaxuenwue 14, Ilepesegute cjeayioliHe COYETaHHs HMEH
CYIIECTBHTENBHBIX Ha pYCCKHH #3bK. IIpu Heo6xomumocTd HCIOJb-
syfiTe CJIOBApH TIO CHELHANLHOCTH.

Water losses, forest cover, infiltration capacity, infiltration
capacity values, soil moisture measurement, snowmelt problems,
stream flow hydrograph, surface water storage problem.

LESSON 6

Yopamuenue l. TlpounraiiTe TeKctr M mocrapadrech IOHATb
€ro CcojepxKanue, Cpenn npuBefeHHBIX I[OCAE TEKCTa PYCCKHX Tpell-
JOXEHHH yKaxHTe Te, KOTOPbie, Ha Ball B3IJsJ, COOTBETCTBYIOT €ro
conepxannuio. KoHTposibHoe BpeMsl— D 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 5 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 mainly 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-if. 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 rixgid shell round the Earth called
" the 11thfosphere 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-
standmg “of large-scale crustal movement.

. 3eMJI COCTOHT H3 HECKOJIBKHX KOHHeHTpH'-IeCKHX 30H: KopxI,

MaHTHH, BHEIUHEr0 K BHYTPEHHEro siApa.

2. Dpo3usi NPOUCXOAUT TOrAa, KOLAa MOTOK oénanaer I/IBﬁbITI\OM
SHEPIHM, HO U3OBLITOYHAA SHEPrHs He BCErfa NPHBOAUT K IPOBHH.

3. Kopa 3emsiu HeoJHOpPOXHA MO TOJIIHHE.

4. Obuwas maollafp NOREPXHOCTH BOAM H CYWIM - Ha 3emie co-
ctapjsier npubausuteAbHo 197000000 xBafgpaTHBIX . MHJAb.

5. Wenb) —3T0 HacCTh KOHTHHEHTAJBHOH MAATHOPMBI, KOTOPAR
HaXOAHTCS HHXKe YPOBHS MOPS. '

6. Topuele mopoxsi, o6pasyoouige KOpy 3eMJm pejsares Ha 2-oc-
HOBHBIX THHa: 6a3aJbT H I'DAHHUT.

7. XapakTepHOH OCOGEHHOCTBIO OCHOBAHUS KOPH 3eMJ]PI apjigercs
noBepxHOCTh MOXOpOBHUKUA,

8. Bhlzenenne ABYX 060/70ueK 3eMJm—-JmTocq)epb1 H aCTeHocq)e-
DBl — BaXXHBl JJs IOHHMAaHHS KPYyNHOMACHITAaOHBIX JBHXKEHHH 3eM-
HOH KODBHI.

Ynpaxuenue 2. Onpepeinute, Kakie COOTBETCTBHS B pycckoM
S3bIKe HMEIOT CJAEAYIOIIHE CJ0Ba:

series; concentric; zone; mantle; extend; group; basm ~basalt;
granite; colour llthosphere fundamental.

Yunpaxuenue 3. (Ilapuas pabota). Onpeﬂenme 3HaUeHHA
BBIIEJEHHBIX CJOB 10 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
ranges.

3. 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.

Yupaxuenue 4, (Ilapuas pabGora). B Texcre 3B, BeposiTHO,
OCTaMHCh CJIOBa, 3HAUEHHA KOTOPHIX BH He 3HAeTe. BHIuiuuTe HX,
CpaBHHTe - TeMH, KOTOpBIE BBINHCAJN Baill cocel, K OOCYAHTE HX
npeamosaraeMoe 3HaueH#He, [IpaBUJIBHOCTb CBOHX IIPEANIOJNOXKEHHH
ipoOBephbTE 110 CJOBAPIO.

YonpaxHenue 5. PasMectdTe npUBefeHHBle HUXKe CJ0OBa H CJO-
BOCOHETAHHA [0 COOTBETCTBYIOMIMM TeMATHYECKHM [pyNIlaM:

TepMuHE ‘ O6menayunas JexcHKa Caasymomue 3JeMeHTH

mantle; crust;v to vary,; although; groups; basaltic rocks; to con-
tain; density; by; predominate; both...and; weight; Moho surface;
together with; lithosphere; underneath; flowage; again; below.

YnpaxueHue 6. B xaxjaoM IpelyoxeHUH IepBoro ab3aia
rekcTa 3B HaBauTe mojJexkaniee, CKasyemoe.

YunpaxHeHue 7. YCTHO mepeBefuTe BTOPOH abszau Ttekcra 3B.

Yupaxueunue 8 [lpounralite BcAyX NO-aHNIUACKE CJAeAYIO-
Hipe YHCJIHTEJbHbIE: ’

7, 17; 70, 300; 700; 70,000; 226; 387; 8,472; 0,008; 6,282; 1/2;
1/5; 1/10; 8/9; 0.2; 0.002; 0,0002; 3.65; 26.407; 286.993; 124.944,
34 %; 1-i; 2-i; 9-#; 155-#; 1000-i.

Vopaxuenue 9. Bribepure npaBu/jbHBE BapHaHT mepeBoja
BBLACTEHHBIX (OPM H CJIOBOCOMETAHHIL.

1. There are in the United States nearly a. TaM ecCThb
12,000 observing stations, practically b. umeercs
all of which take measurements of C. UMeEJIOCh
precipitation.
2. There exists a partially-molten layer a. TaM CYyLIecTBYyeT
"~ which is capable of slow flowage. b. cymectByer
, : _ C. HaXOJQHuTCst
3. Basaltic rocks have densities of bet- a. UMEHOT
ween 2.8 and 3.0 b. mMenu
c. uMeeT
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. HMEIOT H3MepeHHe

4. Scientists have measured the speed a
with which earthquake waves propo- b. usmepsior
gate through Earth materials of C. U3MEepHJIH
different densities. ,
5. As we have seen, the Earth is made a. BHJHM
up of a series of concentric zones. b. Bupean
C. IOJXKHBl BUIETh
6. It is known that the Earth is made up a. 4To
of a series of concentric zones. b. xoTopwii
C. UME@HHO
7. Continents are the parts of the conti- a. KOHTHHEHT
nental platforms that stand above b: KoTopbie
the oceans. C. UMEHHO
8. Density of the oceanic crust is greater a. xoropas
than. that of the overall continental b. AGTHOCTH
crist. C. 4To:

LESSON 7

Yunpaxsgenue 1. Tlpounraiite npo ceba npennaraemut HEHXKE
TEKCT (KOHTpPOJIbHOE BpeMs— 5 MHHYT) H ONpeie/HTe, HAa KakHe H3
JaHHBIX BONPOCOB MOXKHO HaHTH B HeM OTBETHI.

I. Kakue mpoueccsl CTaHOBATCA ONpPEAENAIIHME OpH GOpPMHPO-
BagUH JaHpmadra mo Mepe ocjalieHHds TEKTOHHUECKOH NefTesb-
HOCTH? ‘

2. Kakue ¢opMmsl pesnbeda sBASIOTCA Haubosee 'XapakTepHHIMU -

Aas. Benuxko6GpuraBuu?
3. Hro Takoe «BYAKAHMUYECKHH Baj»?

4. Kako#i BHI TOpPHHIX InOpojJ o06pasyeTcss HEHOCPEACTBEHHO H3
Marmael?

5. Ha xaxue OCHOBHBle TPYNMbl, C TOUKH 3DEHHS HNPOHCXOXKJEHHA,
LensiTcst TOpPHbIE MOPOIBI?

6. Ha xakue THIIB nmoapasnensaioress ocaaOyHbIe HOPOIU:I?

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 adjacenf 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 surface
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.

Yunpaxuenue 2. ([lapruas pabora). Beibepure Haubosee mon-
XoAsIUMHA, HA Baul B3IVIAA, 3arojoBok ais Tekcra 3C.

1. Weathering and Erosion.

-2. Tectonic Activity.

3. Lithology.

4. Igneous and Sedimentary Rocks.
-5." Resistance of Rock.

Yupaxnueunue 3. (Ilapnag paBora). B nmpaBo#t koJoHKe Haif-
LHTE PYCCKHE 3KBHUBAJGHTH CJAEAYIOUIMX CJOB W CJOBOCOYETAHHH:

weathering process
.dominant factor
tectonic activity

relief features

igneous rocks
sedimentary rocks
clastic rocks
mechanical aggregation
soluble minerals

point of view

. U3BepIKeHHEIE - [IOPOLH
TOUKA 3peHHd
TEKTOHHYECKAs] JesiTeNlb-
HOCTb

npeobJagaonul- bhakTop
0cajovyHble INOPOJIHI
MeXaHHYecKoe HaKOIJIEHHE
pacTBOpUMBble MHHepaJIbl
. bopma peibeda
06JI0MOUHBIE TIOPOIE!

10. mpomecc BBHIBETPHBAHMUA

,__‘ v
COOND UL W —

CONP TS 00—~

Ynpaxuenue 4. Bonumure u3 Texcra 3C BCe CyUIeCTBHTE/b-
Hble U NpuJararenbHble, KOTOpPbie HMEIOT OTHOLIeHHe K TOHATHIO «rop-
HEle TOpoAbl». Ecji BE He 3HaeTe 3HAUYEHHA Kakoro-aHb6o C¢JoBa,
HafiiuTe ero B CJOBape. '

YnpaxueHue 5. Mcnoabsys aBe KOJOHKH CJOB, COCTaBbTe Kak
MOXKHO 6oJiblllee KOJHUYECTBO CJIOBOCOYETAHUI:

important processes
high factor
metamorphic rocks
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surface relief
orgartic

low

erosion

critical

Yunpaxuneuue 6. (I[lapuas pabora). Haiinure B Tercre 3C,
K KaKMM CYIIeCTBHTENbHBIM OTHOCSTCS CJEAYIOUIHE MPUIATATEdbHbIE;
NepeBEUTE 3TH CJOBOCOYETAHHSI HA PYCCKHH A3BIK.

Significant; dominant; external; tectonic; local;. absolute;
adjacent; major; extrusive; chemical. :

Ynpaxueunue 7. Vs mpuBemeHnblX HHXKe npefdokeHusi BhiGe-
pme Te, KOTODhIe OTPaXKalOT OCHOBHHIE HJeH Tekcra 3C.

In south-east England chalk is a relatively reswtant rock in
relat1on to adjacent strata.

2. In all landscapes, the critical factor is not so much the ab-
solute resistance of a rock as its resistance relative 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 undergone change
because of great heat or pressure.

6. Sedimentaries are subdivided into clastic and organic rocks.

YnpaxHeHHe 8. B npuBeieHHOM OTPHIBKE TeKCTa conepmmcx
3 cMeicaoBeie owubKH. He 3arasapiBasi B TekCT 3C HalijuTe 3TH
oWHOKY M TpHBejHTe NpPaBUJIbHBIE BAPHAHTHI.

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.

Yunpaxuenue 9. ([Tapuas pabora). IlpemsokeHus HaHHOTO
TeKcTa HanucaHs 6e3 3HaKOB npenuHanuA. OOcCymnHTe, TAe KOH-
qyaercs OJHO MNpeJIoXKeHHe W HauyuHaeTcs APYTroe.

Some rocks are formed when molten lava cools and hardem
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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Ynpaxuenue 10. (ITapuas paGora). B npuBOAHMOM HHKeE
TEKCTe MPONyIleHO ABa& IPeiJOKeHHS, KOTOpble NPHBOAATCS HHUXKeE.
[TpounTaiite TEKCT W ONpERENUTE MX 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
pressur¢ in regions of mountain building. 3. Rocks like these often
contain new and unusual 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
that it is difficult to recognize the original rock.

Ynpaxuenue 11. (Ilapuas paGora). Ilpounurasite Tekcr 3C,
HOAJNIHHHOe Ha3BaHHe KoToporo «Lithology», eiie pas u mepeBenuTe
Te €ro NpejJIOXKeHHs, KOTOphle INOKasaJich BaM HauboJsee CJAOMXKHBI-
MH. O6CcyauTe [EePEBOJ 3THX MPELJIOKEHHH MeXKAY COOOL.

Yopaxuenune 12, 3anosuuTe NPONYCKH MOAXOASIIHMH IO
CMBICJIY CJIOBaMH.

- 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.

Ynpaxuenune 13. IlepeBeaute NHUCBMEHHO CJAENYIOUIHA TEKCT.
KoHTpoJibHOe BpeMsa — 15 MHHYT.

R'OCk

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 consolidated and relatively hard mineral aggregate.
The expression «hard as a rocks 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.

YnpaxueHnue 14. [lepeBeanute caenyioumue npenjoxeHHsd, CO-
JepKallie TPHYACTHHIE KOHCTPYKIHH, Ha DYCCKHH S3HIK.

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.

_ Ynpaxuaenue 15, I[lepesenure mpelsoxennsi, o6paias BHHMA-
HHEe Ha 3HaueHHE CJoBa «it».

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
tocks 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.

YnpaxueHune 16. 3anonnure ciaenyomyo Tabauny mpHiara-
TeNBHEIMH U HapeUHAMH, BCTPETHBUINMHCA B TeKCTe 3C, no caenyo-
meMy obpasumy:

Tosoxurensuas CpaBHuTeNbHAS ITpeBocxonnas
CTeneHb cTernetb cTeneHb
old I older ‘ (the) oldest
LESSON 8

Yupaxuenue 1. ([lapras pabora). IIpounraiite KpaTkoe BBe-
lleHHe K mnpepnJjaraeMomy HHxke Tekcty. Ilogymalite u obGMmeHsiiTech
MHEHHSIMH O BO3MOXHOM CONEDXXAHHH 3TOTO TeKCTa H €ro Ha3BaHHUH.
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Brimumure 10--15 cjioB, KOTOpHe, ¢ Baillell TOYKH 3PEHHS, TOJXKHE
B HeEM BCTDETHTbCSH. :

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
and the process of soil formation as pedogenesis.

A teneps mpounraiite Tekcr 3D M NpoBepbTE MPABHJIBHOCTL CBOMX
npejnojoxenuid. KoHTpo/abHOE BpeMsi— 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 i{s 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
ratiibn of sand, silt and clay. A loam is an admixture of these
three main particle sizes. Texture largely determines the water
refention properties of a soil: in a sandy soil, pore spaces are too
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 — xopeHHas mopoja.
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Ynpaxuenue 2. ([lapsas pabora). Haiiure cootBercTBHA
CAeAYIOMIMUY CJAOB K CJOBOCOUETAHHH B PYECKOM s3BIKe:

universally; definition; integral; ecosystem; geomorphological,
vital; vegetation; gaseous; mineral; organic; inorganic; complex;
chemical; occupy; pore; gravitationl; standard; adequate; drainage;
structure; function; individual.

Y paxHeHHe 3. Onpenenme 9KBHUBAJICHTH NPHBOAMMBIX HHKeE
CBA3YIOIIHX 3JIEMEHTOB B PYCCKOM HA3bLIKE.

although — a. yToOb
b. xors
C. TaKmxe

also — a. IIOCKOJIBKY

b. rakxe

C. XOTA

both...and — a. Hu...HH

b. xak...Tax u

C. He TOJIbKO...HO H

a.

b.

c.

a.

b.

C.

a.

after — Jilo)
nocJje
ceftyac
HeCMOTpsl Ha
0O Tex Iop, MoKa
Tak Kak
Hanpumep
b. ¢ npyro#i cropomunt
C. B COOTBETCTBHHU C

YunpaxHenue 4. (Ilapuas pabora). Haftaute B Tekcre 3D
3KBHBAJICHTHl CJACAYIOIIHX CJAOBOCOUETAHHHA:

until —

according to—

ofLIeNpHUHATOE ONpejiesneHHe; cJOH 3eMHOH HOBEPXHOCTH; pacTH-
TeJbHAsl JKH3Hb, COCTaBHAas YacTb; HCPaThb BAaXHYIO POJb; IIpoLEcC
{bOpPMHPOBaHHSA IIOUBH; MHHEPaJIbHBle HACTHLBI; KOHEUHbIH NPOAYKT;
CJAOXKHBIH XHMHUUECKHH pacTBOpP; CHJBHBIE NOXK/b;, BOLOYAEPKHBAIO-
LiHe CBOHCTBA IIOYBHI.

YnpaxueHue 5. Bufepure aHraufickue 5KBHBAJEHTH IpHBe-
LEHHBIX TV14rOJoB:

paccMaTtpuBaTh (xKak)—a. to look(at)

. to see

to regard(as)

. to predominate
to consist of
to coneclude

. to determine

. to contain

to remain

COCTOSATL H3 —

OHpenedsiTb —

CTPOTM O T
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HMETb MECTO — to place

to occur

to find

to give

to retain

to contain

to break

occupy
to occur

. to consist of -
to distribute
to lack

. to loose
to fill

define

Vupaxuenune 6. HaliiuTe B THAPOJOTHUECKOM CJOBape Cije-
AYVIOIINEe TepMHHBHI:

weathered rock; humus; pore space; gully; to drain; drainage;
field capacity; evapotranspiration; soil texture; gravel; clay; silt;
loam; lump.

CofepKaTh —
34HUMATh —
HeJ0CTaBaThb —

JaBaTb OIIpeaeseHHe —

TEOTEOTR O TP Lo
-
(@]

o
o+
o

Yunpaxuenue 7. [Ipounraéite Texcer 3D, noaJuHHOe HasBaHHeE
kotoporo «Composition of Soils», eme pas u BHIOHIIHTE H3 HEro
{0—15 KJIIOUEBHIX CJIOB.

Yopaxuenue 8 B npusomsumoli Tab/HLEe NOCTABbTE IJIIOC B
COOTBETCTBYIOILIEH KOJOHKE, ' IPEJBapUTENbHO OIPEAC/IHB, IIPaBUJIb-
HBIMM HJH HEAPABHJbHBIMH SBJSIOTCS CJAEAYIOIIHE YTBEPXKIECHHH:

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.

. Clay soils tend to have blocky structiire.

(2] (92} i QO ND =

Yupaxuenue 9. Halinure B TekcTe 3D H0OKasaTesbCTBa cmpa-
BEIJIUBOCTH CJEAYIOLIUX YTBEPKJECHUH:

1. Soils are an integral part of both ecosystems and geomorpho-
logical systems.

2. Soils contain 'solid, liquid and gaseous matter.

3. Texture largely determines the water retention properties
of a soil. '
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pra}KHeHHe 10. Hamuunre, ‘He Oosee ueM B Tpex NpeasIoxKe-
HHUAX, pesioMe TeKcTa 3D.

Yonpaxuenue 1. IlepeBenurte TekcT muchMeHHO.  KOHTpOJb-
Hoe Bpems — 20 MHEHYT. :

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 and/or 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. [Ipuaymalite HasBaHHe MJsI TEKCTa, INpPHBeE-
IEHHOTO B yHpamuHeHnuu 11,

Ynpaxunenue 13. Cpexu npuBefleHHHX HHUXKe (GOPM yKaKHTE
(opMbl HHOHUHHTUBA:

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.

Yunpaxuenune 14. BuifepHre H3 JaHHBIX [MpeNJNOXKEHHH Te,
B KOTOPbiX (OpMB HH(MHHHTHBA NEPEejAlOTCs HA PYCCKHUH SA8BIK C MO-
MOLIbI0 NPHAATOUHBIX NpeAJOXeHHH, HayMHAWOLIHXCS CO CJO0Ba
«4TOOHI»,

1. 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, pottery 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.

YnpaxHeHune 15. BbléepHTe NpaBUJBHBIN TepeBOJA BHIEJeH-
HBIX cpopM U CIIOBOCOUETAHMN:
. Soils with a crumb structure are said to be best for cultiva-
tion .
a, ObLJIO H3BECTHO, YTO ... b. H3BECTHO, YTO... C. CKasaJji,
470...
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2. In .arid environments movement of soil material is likely
to be upward. ‘

a. Ka3aJoch BEepOsITHBIM, YTO... b. BeposiTHO, 4YTO... C. CUH-
TaeTrcd, 4To... ’

3. Snow cover appears to exert a generally similar effeet, although
high intensity rains are very infrequent during the snow season.

a. OKasblBaeTcsl, YTO... b. HOsBAAETCA C. MOSBHJCSH

4, Some soils that appear to be quite coarse upon casual inspec-
tion actually contain considerable proportions of fine material.

a: Kaxyrcs b. MOSBASIOTCH €. SBJSIOTCS

When magma appears at the surface of the Earth, 11 is known

as 1ava

a. xaxercs b. mosBisercsd . . Kasajgoch, UTO...
YupaxueHue 16. [lpoyntafiTe mo-aHrIHHCKH:

20— 12=28; 8 X3 =24; 12:2=46; v3+y,x_.223
X, =% 2,023 -+ 0.045 = 2.068; x* + y3 = 2.

9

—?
32— 9b’

YnpaxHeHue 17. HpoanaﬁTe enie pa3 TekcTel 3A, 3B, 3C
i 3D, ompefenuTe B Ka)KJOM H3 HUX KJIOYeBhIE CJOBA H COCTABbTE
pestoMe Kk TekcTaM OJ0Ka 3 «Rocks and Soilss.

Tecrst k 670Ky 3
TJ1

[. B xaxjaom psiiy HailluTe CJOBO, <«BHIIAjamollee» IO CBOEMY
3HAYEHHIO H3 JAHHOM TeMaTquCKoﬁ FPYINBL:
3

geomorpholwogy, pedology lithology, therefore

1 ’2 ) 3 4
b. sand, sciefice, 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 ? 3 4
e. also, linK, although, until;
s R ;

f. solid, liquid, significant, gaseous.

m

I1. 3amosaHuTe NPONyCKH TOAXOASILHUMH IO CMBICAY CJAOBaMH.

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 kmown as . .

¢. The scientific study of soils is known as . . . ..
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o

d. The . . ..

composing the soil.

e. Rocks
according to

CJIOB:

are r1<orma11y classified

their origin:

|. BbIBeTpHBaHHE —

6.

10.

"

. OIIpeAesiaTb —

COIIpOTUBJIEHHUE —

/”\

c. aggregation

a. relation
b. influence

@

into three ma]or

. and .

{11, Yxaxkure OykBofi aHIJHHACKHE SKBHBaJeHTHE

weathering
cooling

resistance
to consist

(b) to determine
¢. to become
a. silt

b clay

NecoK —

. Ocajo4Hble ITOPOJABI —

CpaBHHUBATDH

N

TBepABLH —

BOKPYTL —

y

Som o oime ol

X0Tqd —

Apyroi —

T

s

olos o o

E\f

e

. igneous

g

e

; sand
sedimentary

metamorphic

. to divide

to compare
to consist

» solid

liquid
gaseous

. beneath
s around

under

. though
. those

these

. their
.- another

something

of a soil refers to the sizes of the solid particles

groups

TIPHBEJEeHHBIX

1. OBo3HaubTe NPHHANJEKHOCTb NPHBENEHHHX (POPM K COOTBET-
CTBYIOUIHM HacTsM DPeuH:

a. IpHuacT

He

b. HHPUHATHB

C, CYIIEeCTB

HUTeJbHOE ¢

~

r\

{®to have filled; 2. resistance; 3. con51stmg, 4. havmg found;
5. surrounding; 6% pressure; 7 known . 8. detailed; 9. to be formed;

10. undergone;
AN

~

11, is bemg formed.

i AL

G\
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II. ¥xaxure HOMepa IpeLJIOXKEHH, NEePeBOJ KOTOPHIX CJefyeT
HaYHRATH CO CJIOBA «4TOOBI»,

“1) To determine rainfall intensities from accumulated depth
tabulatnon the following procedure is necessary.

2. To estimate the time that has elapsed since the continental
glac1ers 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
of sedimentary rocks formed throughout all geologic time.

5. It is necessary to protect the instrument from the wind by
a specially designed tent.

I1I. BuiGepute NpaBHJbHBIH I1epeBOJA BBIAEJIEHHLIX (DOPM H CJOBO-
COUeTaHHH.

1. White limestone proved to be very soft.

a. noxasan (b. okasajcs c. OKashlBaercs

2. Methods to be used in organizing precipitation data for ana-
lysis are necessarily dependent on the purpose to be served.

a. yTOGH HCNOMB30BATh b. HCIOJB30OBATH &) KOTOpble HCHOJb-
3yIOTCH

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... D. H3BECTHO, YTO... Cc H3BECTHEI

4, The hydrologic cycle may be considered to begin with the '

water of the oceans.
/ a; MOXHO CYHTATbh, YTO THAPOJIOPHYECKHH WHKJ ...
b THAPOJIOTHUECKHH [HKJ CUHTAETCSH .
o CYHTAJNOCh, UYTO THAPOJOrHYECKHH ILPIKJI
5. Changes in soil composition appear to have some affect on

human life. o~
a. nosiBJjsgercd...|{ b; OKa3bLIBaeTCsd, YTO... C. HOSABHUJHCH...

6. At many zones of collision one plate overrides another,
the lower plate being -absorbed into the mantle in a subduction
zone.

4. NOCKOJIbKY HHXKHSS MNJIHTAa TNOTJIOIIAETC ...

(b: mpuueM HUKHSAS [JIHTA TIOMJIOLAETCH . . .

C. e HHKHSISl TJIHTA TOIJIOUIAETCS . ..

7. A large number of the minerals being mined from continental
sources are marine in origin.

r\@ no6biBaeMblx: b. OBIIH JOOBITEL C. AOOHIBAKOTCS

8. It is the number of large pores in a soil rather than the total
por081ty that is of ma]or significance in determining permeability.

a. 370 b. HMEHHO {c. He IepeBOAHTCS
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9. Since the infiltration capacity is atfected by several 501}?
qualities that cannot be duplicated in-the laboratoty 1t(1) is’ ne-’

cessary to measure it(2) on soil in place
that——a\/ KoTopble b. uro c. TOT
it(1)—a. s10 _b. mmenno (¢ ne HepeBOJHTCS
it(2)— a. aro b\ ee C. He NepeBOAMTCS
10. In order to meet the needs of the US for elficient utilization
of soil and water resourses, a number of watershed engmeermo
studies ‘have been conducted.
a. NPOBOAHUTCA (b. 6BLIO TPOBEAEHO C. 6yner npo_rs_eﬂeﬂo

T

1. 3anonunTe NPONYCKH NOAXOASIIHMH IO CMBICHY. CJIOBaMH.:.

(B cBoeli paboTe YKa)KHTE TOJIBKO ToCJIe10BATeNILHOCTD umpp, 0603-
HAYAIOIHX COOTBETCTBYIOIIHE cnosa)

The col.ou/r of a soil will . . determined by its, parent mate--

rial, its . .. . content, and/the processes of soil .% . In cool

humrd areas most soils . £ . a relatively high amount of humus
.c. . are blackish or shades of brown. . /5. colours are associated
with the presence .a+. ferric compounds, whereas greish
or bluish . 7 reflect reduced iron compounds.
o2 4 5 6 - 7 8
-of; and; be -reddish; humus; contam colours; formatron

I1. Paccraspre TIPEILJIO}KBHHSI B uX JIOTHYECKOH nocneAOBaTeJIb-_'..

Hoctd. (B cBoefl paGore yKaxHTe TOJNbKO MOC/CHOBATENBHOCTb HO-
MEPOB MPEeJJIOKEHH.) :

Igneous Rock

1. These rocks are divided into two large groups: plutomc rocks_.’
crystallized within the  Earth’s crust, and volcanic rocks formedr'

from magma that has reached the Earth’s surface.

2. A rock that has formed by the cooling and consequent-

s011d1f1cat10n of magma is called igneous rock.

b, 3. Many different names have been given to rocks of ‘both®
types depending on chemical and mineral composrtron texture andf

occurrence.

[I1. IluceMeHHO TepeBenUTe CHAENYIOUIHI TEKCT. .Kemp'onbﬂoe
BpeMsi — 20 MHHYT.

Soils are composed of both organic and mineral- partlcles whlch-—

determine the texture and structure of the soil. These chatacteristics

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

* TlourooGpa3oBaTe/bHEIe NIPOLECCH.
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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.

Baoxk 4. RIVERS

Ynpaxuenune 1. (Ilapras paGora). [logymafite, 0 ueM Mo-
XKeT HATH peub B 5ToM Gnoke texcros. Ilpusemure 10—15 ciios, xo-
TOpHle, C Balllel TOUKH 3PEHUS, NOJIKHB BCTpeTHThCH B HeM. ITompo-
Byfite onpeieJHMTb,' W3 KaKHX pasjeJoB OYyAer COCTOSTb JaHHBLH
6/10K. BHICTPO mHpoCcMOTpEB TeKCTH GJ0Ka 4, NPOBEpbTe. INPaBHIb-
HOCTb CBOMX MpPEeANOJIOXEeHHH.

Ynpaxnenue 2. He Gosmee uem 3a 3 MHHYTH IpOuHTaiiTe
TexcT 4A, a sareMm nocrapafitecb MaKCHMaJbHO TNOJHO Bocnponswe
CTH €ro COAepXKaHHe Ha DPYCCKOM S3BIKe.

LESSON 9

Text 4A. Rivers Defined

A stream, or river is a body of water {lowing in a defined
channel as distinct from surface run-off on slopes. Both types of
water movement, together with groundwater flow, are important
components of the basin hydrological system. Channel flow can be
recorded in the form of a hydrograph, which shows the variation
of discharge: with time. It is usually possible to distinguish the
level of base flow, resulting largely from ground water supply,
from that of quick flow (flood flow), 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 frequency, data which is vital
to the water engineer and oeommphologlst The variation in
hydrograph shape Jrom 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 Tittle
absorption and storage ol water in the basin.

" Ynpaxuenue 3. Onpefenure pycckhHe COOTBETCTBHS CJEAYIO-
IMX C/I0B H CJHOBOCOYETAHMH, BCTPETHBIIMXCH BaM B TekcTe 4A:

channel; component; basin hydrological system; hydrograph,;
variation; result; produce; peak; intense; engineer; variation;. geo-
logical characteristics; absorption. :
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Ynpaxunenne 4. (Ilapnas pabora). Halinure B npapoir- Ko-
JIOHKE DYCCKHE 3KBHBAJIEHTH CJIEAYIOIIHX CJIOBOCOYETAHHMIL: .. - i "

1. flood magnitude . BaXHbIH - KOMIIOHEHT .

1
2. body of water 2. U3MeHeHHe pacxoja
3. surface runoff 3. MaBOJOYHBIA CTOK. . ,
4. important component 4., NIpOMEXKYTOK BDEMEHH.. . . .
5. variation of discharge 5. BOZHHIH OOBEKT ..
6. time lapse | 6. Bpems noGeranus _
7. storage of water 7. moJyyarhb ua@op.maumo_ »
8. to gain information 8. 3amac BOZH ‘
9. flood flow §. BequunHa DaBOAKA
10. basin lag 10. mMoOBEPXHOCTHBIH -CTOK .
11. basin hydrological system - 1l. nutanue pevyHOH CHCTEMBEL: "

Ynpaxuenue 5 HafiiuTe 3HaueHHS CAEAYIONHX TEPMHHOB B
THADPOJIOTHYECKOM CJIOBape:

quick flow; groundwater flow; base flow; channel flow; water
supply; catchment area.

Yopaxunenue 6. B RaHHEX NPeJIOKEHHAX 3aNoJIHUTE npo-
nycxu NOAXOASAMUMY 1O CMBICHY CBASYIOUIHMH 3JeMEHTAMH.
Both types of water movement are important components
of the basin . . hydrological system.
9. Channel flow can be recorded in the form of hydrograph
. shows the variation of discharge with time. .

3. The peak of discharge occurs sometimes . ... the. most
intense rainfall has ceased.
4. ... such hydrograph a great deal of mformatxon can e

gained about flood magnitude and frequency.

5. The variation in hydrograph shape from river to river shows
the dependence of the discharge . ... the geological and
morphological characteristics of the catchment area.
from; on; of; after; which.

YHpa,KHeHHe 7. Hafinure B texcre 4A OTReTH Ha BOHpOCbT

KakoBbl OCHOBHBlE KOMIIOHEHTH NHTAHHS PEUHOH cpICTeMbl’r),

2. Kakue (ashi BOAHOrO pexuMa HAaXOAAT CBOE OTPaXKeHHH B
ruipocoepe?

3. Uro rtakoe «BpeMs A0GeraHusi»? o

4. Kakyio uHDOpPMALHUIO O IaBOAKAX MOKeT CO}lep}KaTI: r}mpo-
rpag?

YnpaxHenue 8 3akoHuuTe CjelyioLine Hpe,lLJIO}KeHHSI

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 I'1V€l' showg
the dependence of the discharge on the . . .

4. The peak of discharge charactenstlcally occurs sometlmes

5. A river is . . ‘ ‘ :
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Ynpaxuenue 9. (Ilapuas pabora mo Tekcty 4A). 3ananne 1.
[Tpuaymafite 3aro/IoBKH-K NEpBOMY H BTOpOMYy af3alaM Tekcra.

3ajpanue 2. Ha#nute xiawueBoe npeayioKeHne B KaxiaoM a63aue
TeKcTa.

3ananue 3. Hafizure B TeKcTe mpHMep, KOTOPHIH HJUIOCTPHpPYET
KaKylo-HHOYAb uIel. Kakue cjI0Ba HCHOJB3YIOTCH aBTOPOM IJIS ONH-
CaHHA TAKOrO POAa HJJIIOCTPALHH?

Ynpaxuenune 10. CocrasbTe KpaTKHil NJaH Ilepeckasa Tek-
cra 4A. HMcnoabayfiTe OCHOBHBIE TOJOXKEHHS TUIaHa AJisi TOTO, YTOGH
Ham¥caTb pesloMe TeKCTa B 3—4 npeisoKeHHX.

Ynpaxuenue 11. IlepeBegure cneay}oumn TEKCT MHCHMEHHO.
KonTpoasHoe 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, creeks, brooks, or rills, in 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.
[f 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.

Yupaxuenue 2. B npusegenHsix Hpe,lIJIO}KeHHS{X nepeBefnTe
BhlesieHHBle cJjoBa, OO6paTure BHHMaHHe Ha HX INPUHALJIEXHOCTD
K TOM M/ WHOH YacTH peud, a TaKke Ha CHHTaKcHuecKHe (PYHKIUH,
KOTOpre OHW BBITIOJIHAIOT B TPEIJIOKEeHHH.

The velocity of a river changes not only from place to place
but a]so 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
n precipitation.

3. The result will confirm the basic quality of the observations
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 rivers result from
\arlatlons in precipitation and temperature.

Modern concepts of the control of rainfall excesses.recognize
the stmm 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 ferm in a soil
may be used as an approximate basis for classilying 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.

10. There is a calm «eye» in the center of the storm.

LESSON 10

Ynpaxuenue 1. (Ilapuas paGora). Huxke npusousitcs Tpu
npenoxenust n3 tekcra 4B. Ilo aTuM npemsoxkeHusiM nocrapaiiTech
OmnpefesuTh, 0 UeM OyHeT HATH peyb B TeKCTe.

1. When water flows in a stream it is sub]ect to two basic
forces.

2. Turbulence is an important flow characteristic because it cre-
ates upward water motion which lifts and supports the finer
sediments.

3. The discharge of a stream is affected by the characteristics
of the channel itself.

Ynpaxuenue 2. Hafinute B Texcre 4B orBersl Ha caeayiomniie
Bonpocel. (KoHTposbHOE BpeMsi A/ BBIMOJHEHHS 3alaHHA~D MHHYT.)

1. Kakue ¢akTophl 0KasblBAalOT BJHSHHE HA PAacXoj BOAB PEKH?

2. Kakue cujinl BO3LEHCTBYIOT Ha PYCJOBOH IOTOK?

3. Iloyemy TeueHue pexu samenisercsa 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 irictional 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 firiction 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 Veloc1ty shlfts 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
nlinimizes the frictional 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.

"Yunpamuenue 3. IIpoBepbTe, HACKONHLKO XOPOIMIO Bbl 3aMOM-
HHJIH 3HAYEHUS CJIOB, BCTPETHBINHXCH BaM B NPEJBIAYIIHX TeKCTax;
Ha30BHTE HMX SKBHBAJEHTHl B DYCCKOM f3HIKe:

silt; clay; sand; stream; rock; erosion; resistance; to cease;
sedimentaries; channel; flow; discharge; to relate; movement; loss;
to lift.

_ Ynpaxuenue 4. PaccraBbre npHBOAMMEE CJ0Ba B aJa{aBuT-
HOM TIOpSIAKE B HX H3HauaslbHOH (opMe H ONMpefesuTe 3HAUEHHS 3THX
CJIOB II0 CJIOBAPIO:

exert; impelling; opposed; erode; related; converted; lost; pre-
cise; shape; eddies; sediments, ensures; ratio; wetted; smooth;
cohesive,

YupaxHeHue 5. B npaBoli KoJOHKe HalHTe DYCCKHME 3KBHBA-
TEHTHl CJEeLYIOIHX CJIOBOCOUETaHHH:

‘I. basic forces 1. Teuenne BOABI

2. water flow 2. XaoTHYECKOE [IBHIKEHHE
3. chaotic movement 3. 3aMeTHOe BJIHSIHHE

"4. discharge of a stream 4. momepeyHoe CeyeHHe

5. channel roughness 5. OCHOBHBIE CHJIBL

6. hydraulic radius 6. THApaBAMYECKUH pajHyC
7.:cross section 7. ycrofiuuBocTh Gepera
8. marked effect 8. pacxoj moToKa

9. loss of energy 9. noreps 3HEPruu

10. bank stability 10. pycsaopasi mepoxoBaTOCTb
11. sluggish stream 1. MenseHHoe Teuenue

Yupaxuedne 6. He 3arnsagssas B Texkcer 4B, nmoiiuHHOe Has-
Banue koroporo «Characteristics of Channel Flows, nafizure B mnpa
BO#l KOJIOHKE MPOJMOJXKEHHe CJIeAYIOIHX HNpeAsoKeHHH:

L. 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
S 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 wusually located in
5. The highest velocity of a ri- mid-stream.
ver... 5. ... those in sand and gra-
vel.

Yunpaxinenue 7. (Ilapuas pabora). Buifepute H3 Kamka0TO
ab3ana Tekcta 4B Te npensoxeHHd, KOTOpPbIE Han6onee IOJIHO OT-
paxkaloT ero CcoiepiKaHue. ‘
H

Ynpaxuenne 8. Hannmure pesiome Tekcta 4B.

Yunpaxuenne 9. Ilucbmenno mnepeBeaure 2-fi azaun  71ek-
cra 4B. -

Ynpamxuenue [0. (ITapuasa pabora). 3anonnuTe NPORYCKH
NOAXOASAUINMA O CMBICJY CBASVIOIUUMH 2/CMEHTAMHU.

Turbulent Flow

Turbulent flow is the chaotic movement . ... water masses
... 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
llow is ordinary turbulence . ... shooting flow is generated in
rapids and falls . . .. very high velocities.- Turbulent flow occurs
. the combination of density, depth and velocity of the water

are much greater . . . . the viscosity.

at; of; than; and; in; whereas; when,

Ynpaxuenune 1. (IHaprasa pabora). 3amonnHuTe HPOUYCKH
COOTBETCTBYIOIUMHE TepMHHAMH,

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,
here 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 rwer
The edge of this area is called the . . . ..

catchment area; runoff; conﬂuence mouth; watershed dramaoe‘

basin; estuary; source,
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\_}(Hp_amHeH,He 12. Y3 npuBeleHHBIX HHXKe TPERANOKEHUH BH-
BepHuTe | Te, B KQTOPbIX BbifiejIeHHBle (OPMBl cJefyeT HePEeBOJHTH C
NOMOIIBIO. C/I0B «HEOOXOAHMO», «IOJIKHOS.

.+-: 1. 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 whieh 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 11

‘Yunpaxuenue l. (Ilapuasa pabora). JlaHHEE cJ0Ba BH BCTpe-
THTEe B INPHBOAHMOM HHKe TekcTe. [Ipexxje ueM IpOYHTaATh €ro,
03HaKOMbTeCh C 3THMU cjoBaMu. OOcynHTe IpeanoJaraeMoe COAep-
)XaHue Tekcta ¥ nonpbepuTe AJS Hero 3arJaBHe.

Course.of a stream; variety of channel patterns; erosion; depo-
sition; wavelength; misfit streams; meandering channel pattern;
braiding; pools; riffles; bedload; river discharge.

Tenepsr mpountafite Texcr 4C u NpoBepbTe NPaBUALHOCTh CBOHX
npexnosoxennit. KouTpoasHoe BpeMs — 5 MHUHYT.

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 meandering 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.

YnpaxHnenue 2. (Ilapuas pabora). B rtexcre 4C, BeposTHO,
BaM BCTDeTHJHCh HEe3HAKOMBbIE CJIOBA. BBHINMHULINTE HX, CPABHHTE C TEMH,
KOTOpbLIe BhINHCAJI Balll Ccocend, H O6Cy,U,HT€ HX [OpejanoJgaraeMoe sHa-
yenue. [IpoBeppTe NPABUIBHOCTD CBOHX TPEINOJOMKEHHH IO CJIOBApIO.

Ynpaxuenue 3. ([lapuass paGora). Ilocrapafitecs Hafitih B
TekcTe 4C Te cioBa, 6e3 KOTOPHIX BBl BCE PaBHO CMOIJIH OBl IOHSTh
CojepKaHue TeKCTa.

VYunpaxueunune 4. ([Tapuasn pabora). ITpountaiite Teker 4C eme
pas. YcTHo mepeBeiuTe Te MNMPEAJOXKEHHS, COLEPIKAHHE KOTOPHIX IIO-
Ka3ajJoch BaM HENOHSTHBIM. A Tellepb BbIGEpUTE H3 IPHBOJAUMBIX
HHXKe TpeNJIOKEeHHH Te, KoTophie HauboJiee INOJHO OTPaXKaloT Cojiep-
XaHHe 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 5. Ykaxure Te npepnoxenus B texcre 4C, xo-
TOpPHIE COJNEPXKAT HOBYIO LJisi Bac MHMOPMALUIO.

VionpaxHuenne 6. 3aN0oNHUTEe NPONYCKH B CJAENYIOUIHX MPeNJO-
KeHUAX TOLXOASUIHMHA 11O CMBICAY TEDMHHAMH.

1. A stream occupying a valley that seems much too large or
too small for it is called . . . ..

2.0 ... is a bend in a.river channel.

3. A stream with numerous channelways that divide and rejoin
is called . . . ..
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4, The deeps in a meandering river are known as . . . ., while
the shallows between bends are called ' '

yl’lpa}KHeHHC 7. (HapHaﬁ paGOTa) HmKe NPHBOJLUTCA He-
CKOMBKO YTBEp:KJSHHH, HE COOTBETCTBYIOIIHX A€HCTBHTE]bHOCTH.
Baumarenpso npounrtaliTe TEKCT H CPABHHTE €ro ¢ IPHBEISHHBIMH
VTBEPXKICHUSIMH; HCTIpaBbTe HX M OODBSCHHTE, 1OYeMY OHH HEBEpHBHI.

1. 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 typically symmdrlc 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 smface water flows towards the
inner bank.

YnpaxHuenune 8. COCTaBbTe KpaTKHil IJaH IlepeckKasa TeK-
cra 4C, NOANHHHOE HA3BaHHE KOTOPOre «Channel Patterns» (Tuibt
PYCJIOBBIX 0OpPa30BaHuil).

Ynpaxunesune 9. (Ilapuas pabora). B npusoiuMoM HHKe
TEKCTE B KaXJO0f CTpoKe HalAHTe TY HNO3HIHIO, KOTOPYIO JOJXKHO 3a-
HUMATb CJIOBO M3 fIPaBON KOJIOHKH.

Another type of braiding occurs where -
glaciers are melting the supply of and
debries is consistently large amount in
and in caliber the discharge whereas
lluctuates 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
joad discharge varies. to

Yunpaxuenue 0. IlncbMeHHO TepeBeanTe CHACAYIOIINH TEKCT.
KourpoabHoe Bpemsi-— 15 MUHYT.

Misfit Stream

Misfit stream is a stream occ pring 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. Misfit 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 valleys. With the di-
sappeararnce -of the ice, the discharge decreased, leaving the misfit
streams. ' :
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Yupaxuenne l1. Cpenn NnpuBeAeHHBIX TPeNJOKEHHH BHOEPH-
Te T€, B KOTOPBIX BBIACJNEHHBIE CJOBAa MOJKHO IE€PeBeCTH Ha pyc-
CKHl f3BIK MMEHAMH CYLIeCTBHUTENbHBIMHU.

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 typically asymmetric in cross-section
at bends, the deeps bheing known as pools while the shallows
between bends are called riffles.

4, By measuring the rate at which water [lowed 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 itseli.

7. In determining surface runoff by infiltration curves the prin-
cipal steps are the same in all cases.

LESSON 12

Ynpamxuenne 1. (Ilapuas pabora). Hatizure B rexcre 4D or-
BeTHl HA cijeclyonide sonpockl. KoHTposbHOE BpeMs — 8 MHHYT.

1. Kaxue (akTopsl ONpelenisfiioT BOIHUKHOBEHHE 3PO3UU?

2. Korga npoucxoiuT paculdpeHHe pycJaa peku?

3. Kakum o6pasom MOXKET OCYUIeCTBJSTbCS INEPEeHOC PasMBITOrO
MaTtepuana’

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 depends
on the resistance of the bed over which the water is flowing.
Some erosion can be achieved by the force of the [lowing water
alone which exerts a dragging effect upon the bed, eroding poorly
consolidated materials. This is termed hydraulic action. Erosion
may also be achieved by solution (corrosion). But the principal
method of erosion is by corrasion, the mechanical impact produced
by the debris carried by the stream. Erosion by the stream allows
the channei to extend in two ways. Headward erosion at the source
of the stream results from undercutting, usually at the base of the
soil layer or a vegetation mat. Channel widening and deepening
takes place primarily when the stream is in flood. Erosion
of the channel sides causes the gradual migration of the channel
and this together with work of the slope processes, contributes
to the overall widening of the valley.
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Transport of the eroded material is accomplished in three ways:
the dissolved load consists of soluble materials carried uniformly
throughout the water; the suspended load is composed of particles
held in the water by the turbulent motion; and the bed load is
made up of larger materials bounced, pushed and rolled along
the channel floor. The relative contributions of each to the total
load varies widely with the nature of the river and is dependent
on the volume and velocity of the flow. The load carried by
a stream increases with increased discharge and velocity. The term
stream capacity denotes the largest amount of debries a stream
can transport, and stream competence refers to the weight or size
of the largest particles that can be moved. The lowest velocity at
which grains of a given size can be picked up is said to be the
critical erosion velocity.

Deposition occurs when the river is no longer competent to
transport its load. This usually occurs because of a reduction
in the gradient of the stream channel, but may also result from
an increase in the calibre of the load, perhaps brought in by
a tributary into the main stream, or by conditions of accelerated
erosion upstream. The largest calibre material will be deposited
first, succeeded downstream by finer material while the finest
material may continue to be deposited even though the river energy
has been reduced. This sequence of sedimentation is found in many
of the depositional forms created by rivers.

YunpaxueHue 2. Halinure pycckue cOOTBETCTBUA CJELYIOIIMX
CJI0B:

effect; erode; consolidate; action; corrosion; method; vegetation;
primarily; migration; uniformly; total; term; to transport; calibre;
to accelerate; suspension.

YnpaxHeHde 3. BoilididTe NPUBOAMUMBIE HHUXKE CJOBA B HX
13HaualdbHOU (opMe; ollpefe/]yuTe 3HAYEHBHS 3THX CJOB 0O CJAOBAPIO.

Depends; flowing; achieved; eroding; consolidated; produced;
allows; results from; contributes; accomplished; carried; composed;
held; larger bounced denotes; Tefers (to); lowest; brought

YuonpaxHeHue 4. Bunuwurte u3 texcra 4D. Bce cnoBa, KoTophle
HCTIONBb3VIOTCA LJisl XAPAKTEPUCTHKY TOHATHE «HAHOCHI», «MaTepHas».

Yunpaxuenue 5. ([lapuas pabora). B mpaBoil KOJIOHKe Hal-
JAHATE PYCCKUE SKBHUBAJEHTHI : CACAYIOIUX CJ0BOCOUCTAHMH:

1. excess of energy 1. mouBeHHHH cJO#

2. source of a stream 2. Mexamy4eckKoe BO3JeHCTBHE
3. soil layer 3. CKJIOHOBast 3po3us

4. mechanical impact 4. pacTBOpeHHble HAHOCH

5. headward erosion- 5. U3OBITOK 3HEPIHH

6. dissolved load 6. TpaHCIOpPTHpYIOIIAs CIO-
7. bed load o . COOHOCTb NOTOKA
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8. stream competence 7. IOTOK peKH
9. channel floor 8. JOHHBIE OTJIOKEHHSA
10. channel widening 9. nHo pycaa

10. pacmupeHue pycna

Ynpaxuenue 6. ([TapHas pabora). PasmecTuTe NOMEIIEHHbIE
HUXKe CJOBa H CJOBOCOYETAHHS 1O CJEAYIOIUHM TeMaTHYeCKHM TIpYII-
nam:

Tuaposoruyeckue
TEePMHHBI

I |

flowing water; which; upon; material; hydraulic action; princi-
pal method; corrasion; headward erosion; to result ifrom; flood;
to contribute; suspended load; total; velocity; stream capacity;
that; critical erosion velocity; because of; while; sequence.

Casaylomue 3JeMeHTE! . ‘ l ObueHayunas JieKCHKa

Ynpaxuenue 7. ([lapHas pabora). Brifepute onun u3 af3a-
uer texkcra 4D wu npupymatire 3—5 BompocoB K HeMy. [lompocure
OTBETUTb Ha HHX JAPYIYIO mapy cTyaeHToB. OOMeHsiiTech BONPOCAMH.

YunpaxHenue 8. (Ilapuas paGora). [locraBbTe miioc B cOOT-
BETCTBYIOILEH KOJIOHKe ITDHBOAHMON HHUXKe TaGJHIUHI.

Yes No No evidence

1. Channel widening takes place primarily when
the stream is in flood.

. The principal method of erosion is by transport
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 stream increases with
increased discharge and velocity. '

|2 S N VS N

Yunpaxuenue 9. (IlapHas paGora). [lpoBegurte KJaccHdpuxa-
LHIO CJAeAYIOWHX NOJOXKEHHH B COOTBETCTBHH CO CTENEHLIO HX 00606-
LIEHHUS: OT CaMBIX OOLIMX K HauMeHee OGILIHM.

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.

Ynpaxuenue 10. (ITapuas pabora). HQILI‘OTOBI:TE KpaTKHe
yeTHBIE COOBIIeHHs HA OJHY U3 Ipel/iaraeMblX TeM:

— 2JposH1.

— [lepenoc naHoCOB.

— QOcaxjeHue.

YunpaxueHnue 1. IlucbmeHHO mnepeBeanuTe mnocaefuufi abszail
tekcra 4D. KoutposnbHOoe BpemMs— 15 MHUHYT.

Ynpaxunenue 12. (ITapuag pabora). YcTHO nepeBefuTe TEKCT
Ha pycckuii asblk. KoHTpoJbHOe BpeMsa — 5 MHHYT.

Sediment Transport

Sediment transport is a term that generally refers to the
movement of the solid debries load of streams. The amount of ma-
terial transported varies from time to time and place to place
along ~a river. The bed load is difficult to measure, but the
suspended load can be measured. For large grains, stream velo-
city is critical for movement, recardless 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.

YnpaxHeHHe 13. B npHBedeHHBIX HHXKE IPEAJOMEHHAX BHI-
GepuTe TOAXOJAALIAE TIO CMBICJY CBSA3YIOIHE 3JieMEHTH,

1. Erosion takes place (1. until 2. when 3. after) the stream
has an excess of energy.
' - 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 (l. though 2. as
3. w1th) increased discharge and \'eloc1ty

The lowest velocity (1. on 2. at 3. in) which grains of a

given size can bhe picked up is said tc be the critical erosion
velocity.

Yaonpaxuenue 14. ﬂepeseﬂme cJeyIolHe NpefJoxeHud, of-
palias BHMUMaHHe Ha BBLIGJEHHEBIE rpamMMaryeckie $OpMEL U CJIOBO-
coueTaHus,
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1. Much depends on the resistance of the bed over which the
wa‘xer is. flowing.

2. Some erosion -can be achleved by the force of the flowmg
water alone which exerts a dragging effect upon the bed eroding
poorly consolidated materials.

3. Headward erosion at the source of the stream results from
undercutting.

4. The principal method of erosion is by corrasion, the mecha-
rucal impact produced by the debries carried by the stream.

The load -carried by a stream increases with increased
dlscharge 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 b«ump 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 relatl
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

Yupaxuenue 1. (Ilapnas pabora). 3’1LLaHPIe 1. Hpoqmame
sarnasie Tekcra. Obcynure Mexay cobofi: a) o .ueM muofier peus.
B TEKCTe; b) 4TO BB 3HaeTe MO CYIUECTBY AAHHOrO BONpoCa.

Sapanue 2. Buinummure 10—15 coios, KOTOphie ¢ Bamieli TOUKH
3PeHHs], NOJKHBl BCTPETHTHCH B TEKCTe C TAKHM HA3BAHHEM.

3ananue 3. Ilpounraiite Texcr 4E n nocrapaiitecs manosmee noJi-
HO BOCIPOHM3BECTH €ro cOepXKaHKe Ha 1))CCKOM gabike. KoHTponbHoe
BpEMH—5 MHHYT.

Text 4E. The Long Profile

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 upwalds 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 will be
eroded away. Observatrons 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 self-regulation and which maintain
stable channel characteristics.

YnpaxHeHnHe 2. B npaBoit KoJOHKE HalIUTe PYCCKHE 3KBHBa-
JEHTHl CJAEAYIOLIHX CJA0BOCOYETaHUH.

1. longitudinal profile 1. fuHaMHyYeCcKoe paBHOBECHE
2. alluvial channel 2. pycsonas HIepoxoBaTOCTb
3. condition of equilibrium 3. KoHTpoJHupyiomue (PaKTOPH
4. prevailing forces 4. 06beM BOZAB

5. dynamic equilibrium 5. IPOJONBLHBEIA TIPOGHIbL

6. volume of water 6. 6asuc >po3UH

7. graded river 7. cocTosiHMEe DAaBHOBECHS

8. channel roughness 8. aJIoBHAJNBHOE PYCIO

9. controlling factors 9. npeo6iafaloline CHJIB

10. base level 10. BEIpOBHEHHEIH TPOMUIbL

peku

YunpaxHeHnue 3. Halizure B cjloBape 3HaueHHus CJeLYIOLINX
CJIOB!

downstream; concave; thalveg; inflection; knickpoint; junction;
a rapid; waterfall; irregularity; grade; to adjust; to cancel;
whereby; modify.

YopaxHeHue 4. 3anojHure TPONYCKH B IPeNJIOXKEHHAX TOJ-
XONSAUUME [0 CMBICJAY FJAroJgamu:

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. accomodatés b. reacts = ¢, '"’r_esiiv_lt”: 5
change in the controlling factors. '

YnpaxsHenue 5. B 3ToM Tekcre BbIéepHTe noaxo;mume 1o
CMBICJIY CBA3YIOUIHE 3JIEMEHTHL.

Alluvial terraces are formed (a. between ‘b. when-‘. c. whlch)
a river erodes flood-plain sediments previously deposited. by ifseif,
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 sédiments
and morphology are often used as evidence (a. smce b. for "¢ as)
interpreting the geomorphological history of "a river Valley,
especially in relation to changes in the Quate‘rna‘ry period, =

YunpaxueHnue 6. (IlapHas pafora). Bo BTOpOM a63aue TeK-
cra 4E ompegenure NPeIOKEHHA, OTpaKalolILe:

— OCHOBHYIO H[EIO;

— rIJaBHBle JAeTaJy,

— BTOPOCTENleHHblE JEeTaJlH.

Ynpaxuenue 7. (Ilapuas pabora). Ipunymaiite 3—5 Bonpo-
coB k mepoMmy a0s3auy texcra 4E. [lompocuTte OTBEeTHTH Ha HUX ApPY-
ryio napy cryneHToB. O6MeHAHTECh BOIPOCAMH.

Ynpaxuenue 8 ([lapuas pabora). Onpeﬂ,eJmTe Kakue . U3
NpHUBEJEHHBIX HHXKe TpPeNJOXKeHHH HanboJjiee IOJIHO 0Tpa>Ka10T 06-
mee cogeprkanue tekcra 4E.

1. Minor fluctuations in erosion and deposition, say on a dal
basis, tend to cancel each other out.

2. The term grade was first introduced by G. K. Gllbert, an
American geologist.

3. An increase in the volume of water supplied to a graded river
would result in a change in channel characteristics.

4. Rivers tend to obtain a condition of equilibrium with pre-
vailing forces which is called grade.

5. There is a tendency for channel gradlents to become flatter
downstream. :

VYnpaxuenue 9. Halinure B Tekcre 4E mpumep, unmocmnpyro-
WHE Kakoe-JHO0 IOJIOXKEeHHe.

Ynpaxuenne 10. ([lapuas paGora). CocTaBbTe pesiome Tek-
cra 4E. ‘

Ynpaxnenune Il. IIncemenHo mnepesennte CIEYIOLIHH TEKCT.
Konrponbroe Bpemsi— 15 MHHYT.
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 Dby 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 regmnally ihcreases the stream gradient and enables the river
to lower its channel, causing a knickpoint that moves upstream.
All knickpoints tend to disappear with time as a result of their
retreat upstream.

Yunpaxuenune 12, (IlapHas pabora). B mnpuBOJHMOM HHXKe
TEKCTe B KaxJAO0H CTPOUKe HaHJWTEe Ty NOSHUHIO, KOTOPYIO JAOJIKHO
3aHHMAaTh CJOBO H3 HPAaBOH KOJIOHKH.

- 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
near the point which the stream begins to at
change direction of curvature. its

Yunpaxuenne 13. Cpeay npuBefeHHBX NpelJoxeHHH Rude-
pHTe Te, CKadyeMBle KOTOPHIX BbIpaXKeHH (opMaMH cOCJaraTelbHOro
naksonenns, Tlepeseanrte 5TH TPEAJIOKEHNS Ha PYCCKHH A3BIK.

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 velocily 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. It 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 obstruction 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 charmds be they large or small.
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Ynpaxunenne 14. [lepesexnre cnenyxoume npezmo:»xerms 006~
pamas BHHMaHHe Ha BhIAEJEHHbE (OPMBL

1. It is often desirable that different meter sections be used at
diflerent stages.

2. Tt should be noted thal porosity of clays may ‘be nghe1~
that is, the total pore space may be relatively greater.

3. To make a precise calculation of the rate of surface runoﬂ
from a given complex it is necessary to construct the mhltrahon
rate curve that would prevail during the given rain.

4, Ordmarlly such records are only obtainalbe for experlmental
areas, but in projects of importance the study Could be prefdced
by a perlod ol record collection.

5. The hydrologic engineer should be 1nte1ested in and have

some knowledge of the tools and techniques used by the Weather
forecaster. :

‘-LESSON 14

Ynpaxuenue l. ([lapuas pabora mo Tekcry 4F). 3amanue 1.
[Tpounrafite 3armaBue Texcra # OOCYAUTE, O UeM MOXeT MATH peub
L TeKCTe ¢ TAKHM 3arjiaBxeM. BCHOMHMTE, YTO BH 3HAeTe O AAHHOM
BOTMpoce.

3ananue 2. B 3TOM TeKcTe Bl BCTPETHTECh C HA3BAHHSAMH HEKO-
TOPBIX 34KOHOB, AeHCTBYIOIMX B THIAPOJOTHH. HUxXe IPHUBOAHTCH HX
nepeyeHnb. ' o

Law of stream numbers — 3axoH uHcjia NOTOKOB.

Law of stream lengths — 3axKor AJNHHBL OTOKOB.

Law ol basin areas — 3akoH BofOCOOPHHIX momapefd.

Laws of drainage composition — 3ax0HH CTPYKTYpn BOJ0c60p-
noro Gaccefina.

3aganne 3. Ilpounraiite Tekcr H poBepbTe NPaBHJIbHOCTh CBOHX
npeanosoxennii. KoHTposbHOe BpeMsi-— 5 MHHYT. '

Text 4F. Drainage Basin Geometry

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 quantitative investigation of
the geometric properties of rivers and their basins. This type
of 'malysm 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 first 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 stream
in the basin.
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. The examination of a large number of systems has shown that
il 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.

YonpaxuHeHHe 2, B npaBofi KOJOHKe HAHJAHTE pYCCKHE 3KBH-

BaJIEHTH CJAEAVIOIIMX CJ0BOCOYeTaHuil:
fluvial morphometry
stream frequency
bifurcation ratio
drainage density
geometric properties
drainage basin
basin order

first order stream
head. of a river
resistant rock

NOpAA0K peuHoro OacceiiHa
61 ypkaldHoHHOEe  OTHOUIle-
HHe '

BonocOopHBIll Gaccefin
peKa IEepBOTO NOpSAKa

. 4acToTa NOTOKOB

rycToTa pedHol ceTH

. ycrofiupBag Nopoaa

. HCTOK peKHu

. TeOMeTpHYecKHe CBOHCTBa
10. peunas MopQoMeTpus

Vuonpaxuenne 3. Haknure B cjaoBape ¥ 3alOMHHTE 3HAUYEHHS
CJAEAYIOUIHX TJIaroJoB:

facilitate; apply; propose; designate; join; unite; remain;
emerge; obtain; plot.

Yunpaxuenue 4. 3am0JHHTE NPONYCKH MOAXOASLIMMH IO CMBIC-
JIy CBAI3YIOIGUMHE 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 systems are disignated first-order streams.

S © 0N UUE Lo
CoNBIAE o

—
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3. (a. Although b. If ¢ 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 to wunderstand the realationship (a. although
b. among c. between) the various components of river systems
oeomorphologlsts have placed considerable emphasis on the quanti-
tative investigation of geometric properties of rivers.

YnpaxHenne b Bunumure uz rtekcra 4F 8—10 kimoueBbx
CJI0B.

Yuopaxuenue 6. (Ilapnas pabora). Halinure B Tekcre 4F nan-
HBIE, C TMOMOIUBI0 KOTOPHIX MOXHO ObIIO Obl 3afO/HHTL CJAEAVIOUIYIO
TabauLy.

Who When ' What

Ynpaxuenue 7. (ITapuas pabora). Hcxoms u3 comepxaHus
NPOYHTAHHOTO TeKCTa 4F,3ano/HuTe NPONYCKH B NPENJIOKEHHSX COOT-
BETCTBYIOILUMH BapHAHTAMH CJIOB H CJOBOCOYETaHHH.

1. 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
de51gnated (first order/second order) streams.

5. The basin order is named from the (highest/lowest) order
stream in the basin.

Ynpaxuenue 8 Ilucbmenuo mepesepure TekcT. KOHTpoJbHOE
BpeMs AJs IepeBofa — 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 density 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
vnderlain 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 den31ty characterizes basins underlain by weak rock in
qem1ar1d reglons

YHp axuenne 9. (ITapmas paGora). 3anuumurte CIeAyOUIHE
BhIpaKeHHs: ¢ MOMOIUIBI0 MaTeMaTHUeCKHX (GOpMyJL.
1. The product of 30 and the number n.
The ratio of the number n to 20.
“The difference between the number n and 10.
Halt y increased by the product of 50 and x.
Five times b 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.

Vnpaxuenyge 10. Hafinure B rtekcre 4F mpemnoxenHs, co-
Jep)Kallye yc/JIOBHbIe TIPHAATOUHbIe, H TIePeRejUTe HX.

@@N¢m%@w

"YHpa}KHeHue 11, HepeBe/:LHTe ClIefYIOLIHE TIPEJIOKeHHA Ha
pyccmm A3BIK:

If the relative humidity remains the same, the evaporatt@n
p_(_)tenhal ‘of the air decreases.

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 reledsed by melting and returned to the oceams, 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.

YHpaH{HeHHe '12. BufepuTe NpaBHJIbHBIH NepeBOji BblAEJEH-
HBIX CJIOB.
1. The loss of soil is not a new problem, but it is one which is
becoming rapidly more widespread and accute.
" “d. upobreMa  b. ogHa

. 2. One of the basic functions in the life processes of vegetation

is transp1rat1on
" a.oaHa b, He mepeBOAMTCH

3:One of the principal . problems confronting hvdrolomst is
resource management.

“a."ofHa-  b. He NEePeBOJHTCH
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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’
properly examined and understood. :

a. OAHH b. He IepeBOJHTCH

5. The flood problem is one which aifects many branches of
engineering.

a. oaia  Db. npobnema

6. In order to understand the relationships between the various
components of river systems geomorphologists have placed con-
siderable emphasis on the quantitative investigation of the geo-
metric properties of rivers and their basins.

a. B nopsaxke b, gas toro, yTobbi.

7. 1If a lower order unites with a hlgher order stream, the ordor
of the latter remains unchanged. 4

a. aas TOrO, 4TOOH ... b. mopsuox

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. kotopwili  h. 4TO

(2) a. ato  b. He mepeBoxHTCH

9. Other useful indices that can be derived from the analysis
of drainage basins include an index of drainage density.
a. uto b, xoTophle

LESSON 15

Ynpaxnenue 1. (ITapuast pabora). Huxe npusoasitcs TpH tek-
cra. Ilpounrafite ux u cpaBHuTe Mekny coboit. KoHTposbHOe Bpe-
ma — 10 munyT. Ilocae 3Toro oTBeThTe HA BONPOCHL:

a., Kakas obuiag Tema oObeZHHAET TEKCTHI?
b. B 4eM COCTOMT pagjHuHe 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
looked 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 water 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 analysis 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
hexght 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 corresponding
rate of dlscharge

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,
undercround flow, and temporary storage in or release from
reservoirs thrvough' 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.

Ynpaxnaenue 2. TlposepbTe, 3alOMHUJH JH BLl 3HAUCHHA CJe-
AYIOILHX CJIOB H CJOBOCOYETaHHH H3 TekCTOB 4G — 41, KoTOpHE yXKe
BCTPEYAJHCh BaM paHee: '

flow; stream channel; discharge; precipitation; interception;
vegetal cover; temporary storage; underground flow; infiltration;
sedlments to plot runoff; watershed.

Vnpaxuenue 3. ([lapnas pabora). Haiiaute B TeKcTax clo-
Ba, KOTOpEe BXOAAT B cJoBocoueraHus co ciooM flood (mampumep,
flood stage). Hafigure 3HaueHHs 3THX CJOBOCOYETAHHHA B cCJOBape.

Yupaxueunue 4. (Ilapuas pabora). Ilpountafite TekcTs elne
pas u monpoOyfiTe MakCHUMaJbHO TIOJHO TNepelaTh HX COAepxkKaHHe
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Ha pPYCCKOM A3BIKE. Ecnu  xakdhe-TO YacTH TEKCTOB II0Ka3aJHCh
BaM HEIIOHATHBIMH, IT€PEBEJAHTE HX YCTHO. :

VYnpaxueune 5 ([lapuas pa6ora). 3amamue 1. BumuimuTe
5-—10 KJIOUYEBBIX CJOB H3 KaXAOrO TEKCTA.

3apanue 2. [IpuaymaiiTe 3ariaBue K KaxkIoMy H3 TekcToB 4G—41.

Ynpaxuenue 6. (Ilapras pabora). Ha ocHoBe HmpouHTaHHBIX
TpPeX TEKCTOB COCTaBbTe CBOH cOOCTBEHHBIH TEKCT Ha aHIVIHACKOM
si3blKe, 00b€M KOTOPOro He AoJsizkeH mpeBbiarth 120—150 caos.

Tectol K 60Ky 4
TJ1

I. ¥xaxure 6ykBOH DyCCKHe 3KBHBAJEHTHI CJeLYIOLIHX CJIOBOCO-
yeTaHHH:

. surface runoff
2. discharge of a stream
3. sluggish stream

4. bed load

5. source of a stream
6. soil layer
7
8
9
0

pycJaoBas WIepOX0BAaTOCTb
IycToTa pEeYHOH ceTH
MelJIeHHOe TeueHHe
NIOYBEHHBIH CJoH
aJII0BHAJBHOE PYCJIO
NaBOAOYHBIH CTOK

. NOBEPXHOCTHHIH CTOK
JIOHHbIe HAaHOCHI

. alluvial channel
. flood flow

. channel roughness HCTOK PEeKH

. stream [requency pacxoji NOTOKa

[I. O6o3HaubTe GYKBOH MOAXOASALIME 1O CMEBICAY BapHAHT Tpe-
JaraeMblX CJIOB:

1. A stream or (a. flood, b. river, c. rainfall) is a body 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. results 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 motlon
which lifts and supports the finer sediments.

TR e R0 T

1

III. 3anoyHUTe TPONYCKH COOTBETCTBYIOIIHMH TepMHHAMHU:

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;

Coow v v the carrying away of weathered and eroded material;
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-d: o0 the tlaying down of transported matenal i a new
place. :
_17 deposition;. 2, -erosiot; 3. -weathering; 4. transport.

Tr

[. Ykaxurte nudpoll mpeisomeHus, copepmkalupe TrepyHAKH.

1. 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 introducing any significant
error-in the. calculated runoff.

5. A stream flowing over an alluvial fan may be entucly above
the water table.

II. ¥Yxaxure uudpoil Te OPEAJNONKEHMH, B KOTOPHIX BbiACJCHHBIE

- cJoBa 0603H44a10T JOJKEHCTBOBaAHHE.

1. The gaging station should be located 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 estimaling
infiltration capacity that would exist at the start of any rain. -

3. It should be understood that the variation in monthty values
reflects not only the efflect ‘of season, but also that of antecedent
moisture. .

4. 1f there is a vegetative cover over - the soil surface, then any
precipitation will be caught and redistributed as througthall
stemflow and evaporation from the vegetation. ’

5. The engineer should determine what precipitation and stream
flow records are available in the general region of the project site.

HI. ¥Yxaxure unbdpol Te NPEAJONKEHHS, B KOTOPbIX BbiIeJEHHbIE:
rJ1aroJibl-CKasyeMble BBIDAXKEHB - GOPMAMH COCJIAraTe/bHOr0 HaKJIO-
HEeHUA.

1. If the surface is not confined, the differenice in pressure is

the result of surface slope.
. 2. With the available stream {low, it has been estimated that
percolation through 2,500 acres of creek bottom tands -in San
Joaquin Basin in California would increase the underlying ground
water tables by 84,000 acre-it.

3. If the capillary fringe that lies just above the water table
extends up to 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 sheltered spot for the gage.

5. To get representative data it is desirable that the ‘mean
velocity of ‘the stream be reasonably uniform from bank to bank.

170




IV. Bpifepute npaBuiIbHBLE BAPHAHT NepeBONa BLLAENEHHBIX CIIOB.

L. Cultivated crops such as corn may )rowde good ploiectlon
at their period of maximum development. -

a. MOTYT  b. JOJKHBI

2. One ol the most difficult problems confronting modern civi-
lization is that of soil erosion.

a. ogHa  b. mpobaema’

3. The problem of flood estimation is a peculiarly difficult and.
complicated ecne.

a. ogHa  b. mpobrema

4. Belore one can study ground water flow under natural
conditions, the geology of the flow medium should be first properly
examined and understood.

a. oaHa b. He nepeBOAUTCSH

5. A temporary increase of temperature resutlts in mcreased-
evaporation and also in increased precipitation.

a. pesyJbTaThl  D. NPUBOIHT K.

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. pPe3yAbTaTH  b. HPUBOXAT K
7. In the case ol soils the effect of even wide changes in {em-

perature of applied water as related to changes in viscosity has
generally escaped analysis.

a. pe3yJbTaThbl b. OPHUBOAAT K...

8. The number and dimensions of cracks that form in a soil may.
be used as an approximate basis for classilying it.

a. opma  b. gopmupyorcs
9. Precipitation in liquid form includes drizzle and rain.
a. popma  b. dopmupyiorcs

TT

1. PaccrapbTe Tpen/0:eHUs B HX JOTHUECKOH MOCAEAOBATEABHO-
ctH. (B cBoedt paéoTe YKaXKHTE TOJbKO IOCJAeN0BaTeNbHOCTL: HOMeE-
pOB TpeaaoKeHuil.)

Deposition

1. It 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. |



Il. 3amosHuTe NPONYCKM TOAXOAAINMMH IO CMBICAY CJIOBaMH.
(B cBoeli pa6ote yKaxHTe TOJbKO IIOCJACLOBATEIBHOCTD umpp, 0603-
HAYAIOIIHX COOTBETCTBYIOLIHE CJ0BA.)

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 . . . . it 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.

ITI. ITucemMeHnHO nepeBeﬂHTe CAeAVIOIHH TekcT. KoHTposbHOE
BpeMd — 20 MHUHYT.

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

Yunpaxuesue |. (Ilapsas pabora). Ilpocmorpure mnpuBOAH-
MBlff HHXKe TEeKCT M B KaxkjoM ero absale HaHiute NPeNJIOXKEHHS,
KOTOpble HauboJ/lee TOYHO OTpa)KalT oObllee cojJepiKaHHe IaHHOTO
oTpe3ka TekcTa. KOHTpOJbHOe BpeMsi— 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 drainage. 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, (Ilapuas paGora). B Ttexcre BA Bam, Be-
POSITHO, BCTPETHJIACh HE3HAKOMBIE CJIOBA, BBIMHMKTE WX, CPaBHWUTE
C TeMH, KOTOpBle BBINHCAJ Baul cocel, H 0o6CyqUTe HX NpeAnoJarae-
Mble 3HaueHHs. I1paBUJIBHOCTD CBOMX MPEANOJNOKEHHH IIPOBepbTe IO
CJI0BapIo.

Ynpaxunenue 3. (Ilapras paGora). OnpenenuTe B TepBOM
ab3aue Tekcta DA csoBa, 6e3 KOTOPHIX Bbl BCE PaBHO CMOINIH 6Bl ITO-
HATb €ro colepiKaHue.

Yupaxnenue 4. (Ilapmas pabora). Ilpugymaiite 5—6 mupen-
JIOKEHHWH, B KOTOpBle BXONHJH OB cJeldyiOliHe CJA0BOCOUYETAHHA H3
TekcTa DA:

water body; arid regions; to result from; responsible for; glacial
origin,; saline lakes; perennially frozen; depo%1t10n of till; depos1t1on
of sediments.
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YiopaxueHue 5. 3amoJHHTE NPONYCKH NOAXOAAIMME O CMEIC-
JIy CBSI3YIOIHMHU 3JIEMEHTAMI. '

Lakes 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 extraordimary 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
ones have since been silted up and replaced . . . . lacustrine flats.

by; than; amongst; for; at; which; in; with.

Yunpaxuenne 6. (Ilapmag pabora). 3aloJHHTE CHAEAYIOHIYIO
Tabauny, ucxols U3 cojep:KaHus 2-ro abzana rtexcra DA

1. OcHoBHas upea — ] ‘

2. BropocreneHHHE HIEH — ] ]

3. Tlpumepn — | _ l

YupaxuedHue 7. 3akoHUHTE CJEAVIOUIHE NPEAJNOXKEHHSA, OIH-
padch Ha coaepkaHue Texcra DA.

. The concentration of salts in lakes is due to ... ..

2. Landslides form lakes by . . ...

3. Lakes can be permanent or . .. ..

4. Ponds and small lakes occur where . . . ..

5. The salts in most saline lakes result from . . . ..

Ynpamueune 8. IlucbMenno cocraBbTe IJaH Iepeckas’a TeK-
cra SA. ; '

Yonpaxuenue 9. Menoapsyss kak Moxuo 6oJbliee KOJHUECTBO
BHYYEHHBIX CJOB M3 TeKCTa DA, HaOHIOUTE KpaTKde cOOOUIeHUs HA
OAHY U3 CJAEAYIOLHX TeM:

— (6mas xapakTepHCTHKA 03ep.

— VYcnoBust GOpMHPOBaHHS 03€p.

— (Osepa NeAHHKOBOTO IPOHCXOXKACHHA,
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Yupaxuenune 10. [InceMmenHo mepesepure. TekcT, KOHTPOJb-
Hoe BpeMsi — 30 MHHYT. '

Swamps

Swamps may be regarded as shallow lakes where the small
depths of water and the slight range of fluctuation permits the
growth of acquatic vegetation. Swamps occur mainly in areas of
flat gradient and narrow stream channels. On steeper slopes vege-
tation may be sufficiently dense to retard runofi and prevent
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; flatland swamps on poorly "drained land and
.raised bogs on flat lands of small runoff where precipitation
exceeds the evaporation. Coastal swamps are fsequently formed
between high and low tides.

Yr[pamneﬂue 11. OrsersTe Ha cneﬂy}oume Bonpocm
1. What is a swamp?-

2. Where do swamps mainly oceur?

3. What are the two main types of swamps>

4, What other types -of swamps do you know?

5. How are coastal swamps formed?

Ynpaxuenue 12. 3akoHuHTe CJAEAVIOIIHE NPeLJOXKEHHAT B CO-
OTBETCTBUI C COZep:KaHHeM Tekcra DA, :

1. Swamps occur mainl

2. Swamps tend to become filled from.

3. Swamps are generally divided into ..

4. Coastal swamps are frequently formed .

Ynpaxuenue 13. YeTHO nepeseante NPUBOAHMBIN HPI}KE TEKCT,
BHIOHpAs TPaBHAbHEE BAPHAHTE! BEIKEMCHHBIX CIIOB.

Lakes and Rivers

The course of a river often contains a number of (Homep/psn)
lakes. These are features of a youthful river and eventually
disappear as a result (pesyanaT/anBonHT K) of deposition. Lakes
form (dopma/dpopmupyiorcs) where the river bed contains a deep
enough basin to hold (uTobml yZepXHBaTH/KOTOPHIH yIepKHBAET)
the water.

A river system is composed of the main stream and the tribu-
taries which flow into it. If the lake is fed (muTaercsi/murasocn)
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by enough tributaries, the water is fresh enough to allow (uro6mn
[aTh BO3MOXKHOCTH/KOTOpas HaeT BO3MoxHocTh) life to develop.
However, if the area is too dry and there is (ram ecrtb/umeercs)
high evaporation in an inland basin, the lake becomes salty,
e. g. the Caspian Sea. As the water evaporates, the salts which
are contained (coaep:xar/cogepxarcs) 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 (cTaHOBHTCSI/CTAHOBHJIOCH)
excessively salty life cannot (me moxer/He RomxkHO) develop.

LESSON 17

Ynpaxuenue L. ([laprast pabora). Huxe npusoaarcs TpH TeK-
cra, o6beAUHEHHBIX OZHOH TemoH. [IpounTafiTe 3TH TeKCTHI H CPaBHH-
Te ux Mexay coboit. KorrtposbHoe Bpemsi — 10 MuHYT.

Jafite oTBeTH Ha CJeAYiOHINe BONPOCH:

I. Kako#i npobJieme NOCBANIEHH TNPHBEACHHBIE TEKCTHI?

2. Kakue cTOpOHH 3TOH npobJieMbl paccMaTpUBAIOTCH B KaiKAOM
TeKcTe?

3. Kakue croco0sl pelleHHst paccMaTpHBaeMoH npoGJeMnl Npea-
JlaraloTcsi aBTOPAMH TEKCTOB?

4. Kaxkue Meprl, ¢ BaHmiefl TOUKH 3DeHHS, MOIJIH OBl CHOCOOCTBO-
B4Thb PelleHHI0 NOCTaBJIEHHOH Ipo6JeMbl?

CureayolHie CJIOR4 H CJOBOCOYETAHHS! MOMOIYT BaM TIPH HYTeHHH
TekcToB HB — 5D: '

5B water pollution — 3arpssHeHHe BOAH

' to cause disease — ubpi3biBaTh 3a00JieBaHue
to remove — ynaJndthb
to screen — NPHUKPHIBATH, 3allMLIATh
to reduce — yMeHbmarh
toxi¢ agents — TOKCHUYHEIE BELECTBA
to be available — nMeTbess B pacliopsXkeHHU
sedimentation — oca:xkjenue, orcranBaHHue
suspended — B3BenIeHHHI
sewage — CTOUHBEIEe BOJBI, KaHa/lu3auus

5C to bring about — BHISEIBATbH, NOPOXKAATH
expenditure — saTparTsl, pacxoabl
treatment — o6pabotka
disposal — 30. ycTpaHeHue, yAaJi€HHe
dilution — pactBopenue
permissible — zomycTuMbIi
magnitude — BeJHYHHA
augmentation — yBennuenue
investment — kanurtaJoBJOXKeHHE




5D Water Resource Act-- 3akoH 0 BOgHBIX pecypcax
to charge — nopyuath, BBepsTb
to discharge — BbimycKaTh, BbIIHBaThH
responsibility — oTBercTBEeHHOCTD
pollutant — sarpsisusiomee semecTso
to dump — cOGpacnoiBaTh

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 p»ollu‘uon It i is convement to
divide them into classes, ‘as follows: a) pollution by bacteria,
viruses and other organisms that can cause disease; b) pollutlon
by decomposable organic matter, which by absorbmg thé ‘oxygen
in the water kills fish; c) pollution’ by inorganic salts. They cannot
be removed by any simple treatment process 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 this reducing
reoxygenation; f) pollution by specific toxic agents ranging- from
metal salts to complex synthetic chemicals.

‘Methods of reducing pollution are available and in wide use
in many countries.

The simpliest way of treatmg 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 blologlcal oxidation,

which causes natural purification, 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 poliution 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 resporn-
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.

Ynpamxnunenue 2. (Ilapuas pabora). Halinure B POYHTAHHEIX
rekcrax 5B —BD sKBHRAJEHTH CJEAYIOIHX CJI0BOCOYETaHUH:

HenpurofHbIA a4 4ero-1ubo; NOIJIOLLATh KHCJAOPOL; IIPoHecc 06-
paboOTKH; BHH3 N0 TeUEHHIO; NPOMBIIJIEHHbBe OTXOJR; CHCTEMa OUHCT-
KM BOJBI; MEXEHHBIH CTOK; COXpPaHeHHe H HCIOJb30BAHHE BOABI; 10-
NYyCTHMELE YPOBeHb, YCTaHABJIHBATH HODMHEL

Yunpaxuenue 3. (Ilapras pabora). Bribepure OfUH H3 NpH-
BeJCHHBIX TEKCTOB ¥ Hpuiymaifite 3—>5 Boupocos K Hemy. [lompoch-
Te OTBETHTh Ha HHUX APYLyIo Tapy cTyAeHToB. OOMeHsiitech RONpO-
camy.

Yupaxsesnue 4. IlocrapbTe miawC B COOTBETCTBYIOULEH KOJIOH-
Ke NpUBOAUMON HHKe TabJiUIb.

No evidence| Yes Now

. Almost all countries of the world have a water
pollution problem.
. There is no possibility to reduce water pollu-
tion.
. Pollution of water may be caused by
earthquakes.
4. Pollution control is largely a sanitary engi-
neering  problem,
. Many .rivers downstream from cities have
become dangerous to public health.

—

L2 N

[&3]

[

Yopaxuenue 5. VMcoonbsys Kak MOXHO GoJjibuiee KOJHYECTBO
BBIYUEHHRX HOBBIX CJiOB, HAHHINHTe KPaTkHe cOOOLIeHMs Ha OAHY H3
CHeRYIOUIHAX TeM:

. Ilpuyunbl 3arpsA3HeHHsT DeK.

2. Buapl 3arpsizHeBHS BOJBL.

3. Mephl, HeoGXOZUMEIE AJIS 3aLIUTHL BOABL OT :3arpsA3HEHHU .

Ynpaxuenue 6. TlucemenHo mnepesegute Ttexet 9oD. Konr-
poJdbHoe BpeMs— 10 MUHYT. :
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Tectn Kk Gaoky 5
T

I. B xaxzom pany o60sHaubre HEQPOH COBO, KOTOPOE TO CBOE-
My 3HAUEHHIO HE COOTBETCTBYET JARHON TeMaTHUECKOfl Tpymlme. '

1 2 3 4
a. pond, lake, swamp, snow;
1 2 S 3 4
b. saline, brave, permanent, ephemeral;
2 3 4
c. disposal, damping, discharge, braiding;
1 2 3 4
d. thus, however, surrounding, although;
1 2 3 4

e. remove; discuss, treat, purify.

1. Ykaxure 6ykBOji pycckue SKBHBAJIEHTH NPHBEACHHHIX CJIOB,

1. stream 03epo
. BoJoro
. TOTOK
. BHYTpEHHHH
. BHELIHHH
CMEXKHBI
. TepeMeHHbI}
. MOCTOAHHBIN
NPephLIBUCTRIN
a. ocaMJieHHe
b. orknonenue
c. IpocadydBaHUe
5. to retard 4. YCKOPATh
Iy, 3anogaHATL
C. 3a4epKHUBATh
6. coastal a. rOpHBIH
b. npubpexubiii
: "~ ¢. BOJIOTHCTRIN
7. purification 4. 3arps3HeHue
h. ocaxpenue
C. OUHCTKA
a. NPHHOCHTH
b. mopoxkzaTtek
C. NPEHATCTBOBATH
. BeJIMYHHA
. MAarHHTHEI}
HIHpoTa
. TaK Kak
. XOTs
. TI03TOMY

2. inland

T 0o

3. permanent

Cooe e

4. deposition

8. to bring about

9. magnitude

10. although

coneoTD
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I. 3anoanure NPONYCKH TNOAXOASIIHMH II0 CMBICIY CJAOBaMH.
(B cBoeit paGoTe yxaXKHTe TO/NBKO TOCJAEAOBATENbHOCTH umbp, 0603-
Haqaroumx ‘COOTBETCTBYIOLHE CJIOBA.) o

Kettle Hole

Kettle hole 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-ifrom a:few: meters.to several

. .. in diameter, and from about 1 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 . glac1a1 ice.

of; kilometers; to; and; kettles; they, stagnant; by; streams.

II. B naHHOM TekcTe ONpefenuTe, rje KOHUAeTCs OJHO U HauH-
HaeTcs Jpyroe Ipepjoxénue. B cBoux paboTax YKaXXKHTe JHIIb
¢JI0B&, NOCJE€ KOTOPHIX HAaYMHaeTCA HOBOE MNpeJIOKeHHe.

Water Pbllution 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.

[11. TluceménHo mepeBepuTe c.rle,ayroumﬂ tekcr. KouTpoarpHOe
BpeMs — 15 MuHYT. . :

-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 new 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. '

r

1. Yxraxure 6YKBOH IpaBUJbHBIN IIepeBOJ BbmeJIeHHbe dopM H
CJIOBOCOUETAHHY.
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1. Canada is richest in lakes, South America poorest.
a. 6borata b. Goraue . c. caMas Goraras
It is generally understood that there are three paths by
Wthh water moves from the soil surface to the stream.
a. 370  b. He TIePEBOJUTCH  C. HMEHHO
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 .investments in. add1t10nal sewage-treatment
plants.

a. cjaeiyer J0Ka3aTb b. oxasajoch  C. 6bIJIO JOKa3aHo

4. The gradual development of civilization has meant increased
uses of water at every step forward.

a. JoJKHO OBIJIO O3HauaTh  b. 03HAuano  ¢. AOMXKHO OBIIO
66l 03HAYATh : C ' '

5. There are many types of water pollution.

a. cylecTByer b. TaM ecTb  C. He NEPEBORUTCSH

6. Several diseases have long been known to be associated with

polluted water. ,
a. OBIIO H3BECTHO, U4TO MHOI'He cepbe3Hble O0O0JIe3HH CBSI3aHHI...
b. MHOrHe n3BecTHbie GOJIE3HH CBSI3BHIBAJHCH C. ..
7. One of the main purpose of water pollution control is the
prevention of water-borne diseases.
-a. He nepesoaurca  b. oaHa H3

8. It should be noted that the d1ffefence in the time of 1ce cover.

lormation may be ascribed to.. .

a. cJgegyeT OTMETHTb  b. 6yJ1eT OTMEUEHO ~ C. MOXKHO OHJIO GHI
OTMETHUTh

9. Increasing lake areas may increase evapora’uon and in tum
increase precipitation. _ _

a. yBeJHUHBAWOIIHECs  b. yBeqHUeHHE  C. YBeJHUHBAS

10. A comprehensive assessment of water resources have. to
include ground water.

a. BKJKIOUYZET b. moaxHO BKJI}O‘IaTb ' C. BKJI0YAJo



OKEAHOJOI'u4

~ Baok 1. THE WATER PLANET
LESSON 1

Yapaxuwenue 1. (Ilapuass pabora). [IpounraliTe sarnasue
MPUBOJHMOrO HHKe Tekcra. llogymatite, 0 ueM B HeM MOXET HATH
pedb. [lpuBeaure 10—15 cjoB, KoTOpBIE, C Bauweil TOUKH 3PEHHS,
JOJXKHBl BCTPETHTBCS B 5TOM TEKCTE.

ITpounTaiite TekeT mpo cebst (KOHTPOJLHOE BpeMsi— 5 MHHYT) K
OnpefleNHTe, COBNANAH JH BallH TNPEeINOJOMEHHS C COAepKaHHEM
TeKCTa.. . :

Text 1A, Earth — the Waler Planet

Earth is the water planet. Since the crust solidified, water has
heen. extracted from the Earth’s interior to collect in depressions.
Nearly 71 % 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 buffer.

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 fo 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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Ynpaxuenue 2. Ilpountafite ciepyiomue cI0Ba H ONpPENeJiH-
Te MX COOTBETCTBHA B_PYCCKOM s3bIKe:

planet; extract; meter; fraction; ocean; kilometer; recreation;
receptor; energy; atmosphere; circulation; contrast; temperature;
climate; role; buffer; condition; control; function.

Yuopaxuenne 3. ([lapmas paGora). Onpenenurte 3HaUeHHS

Bbllle.HQHHbIX CJ0B, HCXOHd H3 KOHTEKCTA.

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 dally,
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.

Yunpaxuenune 4. (Ilapuas pabora). Buibepure pyccKHe 3IKBH-
BaJeHTHl MPUBEAEHBIX CJIOB:

3eMHOH
. JYHHBIH
COJIHEeUHBIH
. BO3BBHILISHHOCTh
. paBHUHA
BliajHHa
HaXOOHThCS Hal 49eM-iIHb0o
HaXOJMTbCS NCH 4eM-iIHG0
HaXOAMTBCS PSAAOM ¢ deM-1HOO
pasMAruaTh
. 3aTBepAeBaTh
HcHapsaTh
JeJHHK
b. osepo
C. HU3MEHHOCTh
to collect 4, HaKanJHBaTh
b. TepsTpb
C. pacmpepesdThb

solar

depression

overlie

BOSROTH0 T

solidify

fax
=

s s

glacier

Yunpaxuenue 5. Onpenennte, Kakue dYacTH pedd 0603Ha-
UalTCA B CJAOBApPAX C/AECAVIOUIHMH COKDalleHHsMH:

pron.; v.; num.; n.; a.; cj.; part; prep.
Onpegeante, K KakKHM dHacTaM peyd HPHHAAJeXAT CaAelyLIne

caosa. Hamdmute COOTBETCTBYIOILLKE AHTVIHACKHE COKpameHds [Jid
Ka2KA0ro u3 HUX.

Nearly; collect; blanket; our; for; hundred; it; learn; causing;
by; may; been; overlain; necessary; then; controlling; better.
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ynpamHeHHe' 6. Hpe}lBapHTeano O3HAKOMHBIIHCH C TPHAO-
XeHHeM 3, TpouMTaliTe I0-aHIVIHHCKH Bce LH(PH, KOTOPble BCTPETH-
JIMCh BaM. B Tekcre. [A.

YnpaxHeHne 7. HpquTaHTe npunoxenne I («CtpyxTypHO-
CMBICJIOBble OCOOEHHOCTH AHIVIHACKHX HaYYHO-TEXHHYECKHX TEKCTOB»).
Hafigure B Tekcre 1A OCHOBHble HIeH, ryiaBHble H BTOPOCTEIEHHBIE
AeTand. 3amoJIHMTe B CBOHX TeTpaisix rpadsl cneayiouiell TaGaHIBL:

OCHOBHBIE HJIeH | |

rJaaBHble HeTaJu ' {

' BTOpOCTENeHHBIe JeTamH | |

Ynpaxunenune 8. ([lapras pabora). Us mnpuBemeHHBIX Ipen-
JIOXKEHHH ¥ CJOBOCOYeTaHHH BBHIGEDHTE T€, KOTOpPble MOMHO HCIOJb-

30BaTh B .KauecTBe IOA3arOJIOBKOB K KaKAOMYy M3 Tpex aésaueB
tekera 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.

|

YonpaxHeHue 9. PacckaxuTe NO-DYCCKH, HCITOMB3Y 5T undop-
MalHio, cofepxallyiocss B Tekcre 1A, o:

— COOTHOWEHWH CYIIH M BOXLl H& 3eMie;

— POJH OKeaHa B JKH3HH YeJIOBEKa;

— HeoOXONMMOCTH H3YYeHHs OKeaHa4.

Yupaxueuue 10. CocraBbTe TiaH mepeckaza Tekcra 1A,

pra}KHeHHe 11. TlocraBbTe rmaroJmt- cxasyeMbIe JaHHBIX
npennoxenuii B ¢popmy Present Indefinite.

1. Our present state of knowledge concerning the oceans still
(to. contain) many- gaps which (to remain) to be fill\ed» in future
years.

2. The knowledge that we have gained to this pomt (to be)
an accumulation of advances that have been made m the various
scientific disciplines.

3. The Pacific Ocean (to have) the greatest average depth
3940 m. ‘\J

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.

Yopaxuenue 12, Tlepenumure ciaefymouHe OPeIa0XKeHHs,
IoguepkuuTe B HUX TOAJeXKalllee H MOCTABbTE B CKOGKH Te IJIaroJbl-
cKagyeMbie, KOTOPble HE COTJACYIOTCS C HUMH.

IIpumep: 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.

Ynpaxueunue 13. B meBoMm cro/bue NPHBOAATCS HEKOTOPHIE
riaroibieie GOpMbl, B TIPABOM — JHUHbIE MecTOMMeHus. Buibepure

COOTBETCTBYIOILlMe JAPYr ApPYTY 3JeMeHTh M3 NpaBoro H JeBOro
CTOJIOHOB.

a. 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 1. we. 2. you 3. they 4. 1 5. they
d: am 1. we 2. he 3. she 4.1 5. we
e. shall be - 1.1 2. he 3. it 4. they 5. you

Ynpaxueune 14. Haltnure B npeasoxenusx l-ro a6saua Tex-

cra 1A nomnexamue u ckasyembie, OOGDBICHHTE, KaKHMH YacCTIMH

peuH OHH BBbIpaKEHH.

Ynpaxuenne 15. IlucbmeHrHo nepeBeauTe Tpetuil absam Tek-
cra 1A. Ko"rpoabHoe BpeMs — 15 MumyT.

LESSON 2

Ynpaxuenue 1. (Ilapras pabora). Ilocrapafitech Bcrom-
HHTb, YTO BaM H3BECTHO O pacHpefesNeHHH CYIUIH ¥ BOAL Ha 3eMie.
A rtemepn mpountafite TekCT 1B ¥ HafiuTe B HeM OTBETH Ha CleAylo-
1mye BONPOCH:

— KakoBo BHyTpeHHee cTpoeHHe 3eMJIH?

— Kaxk COOTHOCSITCSI Cyllla W BOZA HA MOBEPXHOCTH 3eMJH?

— Kakum ofpasom pacnpenensiiorcss Ha 3eMmJje OKeaHHUECKHe
6accefiHBl U KOHTHHEHTHI?
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— B -xaxom nosiymapu# pacnojaraercs OGonabluasl 4ACTb Miupo-
BOI'O OKeaHa?

KonTtpoJ/ipHOe BpeMsi-— 5 MHHYT.

shell — o6oJiouxa
composition — COCTaB, KOMITO3HIIHHA
core — ; SLPO ‘
mantle — MaHTHS

rock — ropaas mnopona

film — IJIeHKa

smooth — rJaAKAYd, POBHBIH
average — cpenHuii |
insignificant — He3HaYHTebHBIH '
to compare — CpaBHHUBATH

exclude — HCKII09aTh
sedimentary rocks — ocanounble HOpOAbL
unevenly — HepaBHOMEepHO

to distribute — pacnpenensTh
latitude — mHpora

impede — IPensiTCTBOBATh

Text 1B. Distribution of Land and W_at;er

The Earth consists of 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 remaining 0,4 % is comprised
of the rocks ol the continents and ocean basins, the ocean waters,
and the atmosphere, of which the ocean and atmosphere are only
a very small fraction. In short, the ocean is a thin film of water
on a nearly smooth sphere. |
. Of the Earth’s surface (510 million square kl}omcters or
197 million square miles), the ocean covers 361 million square
kilometers (139 million square miles), or 70.8 %. Although the ave-
rage depth of the ocean is 3.73km (2.32 statute miles), it is
1n51gn1f1cant (1/1700) compared to the Earth’s radius. Excluding
the water retained in the pores of sedimentary rocks, the ocean
contains 97 % of our planet’s free water. An immense but unknown
quantity of water remains in mantle rocks, tightly bound in sili-
cate materials, Each of the great continental blocks tends to have
an oceanic area opposite to it on the other side of the Earth. Most
land (67 %) lies in the Northern Hemisphere. If 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 between latitudes 40° and 65°S, but there is
also almost no land to impede the atmospheric or ‘oceanic circu-
lation.
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Table Mass and Distribution of the Hydrosphere

Relative
Mass
Abundance
15 q
(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 12.2
Totals 1632 100

Yupaxsaenue 2. B mpuBopuMoli Huxe Tab/HIe IOCTaBbTE
NJI0C B COOTBETCTBYIOUIEH KOJIOHKE, IIPEABAPHUTENBHO OMNpPENEesiuB,
IIPaBUJLHAIM HJAHM HENPaBHU/JAbHBEIM SfBJASETCA TO HJAH HHOE YTBEPXK-
JeHHE.

Right | Wrong

—

. Each concentric shell of the Earth has a distinctive
chemical and physical composition.

. The Northern Hemisphere is mainly water. . ’

. Ocean basins and continents are evenly distributed over
the Earth’s surface.

. Oceans cover 19 % of the Earth’s surface.

. Including the water retained in the pores of sedimentary
rocks, the ocean contains 97 % of our planet’'s free water.

ot

(G20

Yupaxuenue 3. ([lapHas pabora). Beimuwure us texcra 1B
8—10 OCHOBHBIX, ¢ TOUKH 3PEeHHS CMBICJIOBOH Harpysku, CJI0B (KJIO-
YyeBLIE CJA0OBA).

Ynpaxsaenue 4. IlpoyutaiiTe mo-aHryiHHCKH Bce WHQPH, KO-
TOpBle BCTpPeTHJHCh BaM B Tekcte 1B B rabauune «Mass and Distri-
bution of the Hydrosphere».

Ynpaxuenne 5 [luceMesHo mnepeBeaure Tekcr. KOHTpoJbHOE
BpeMs — 20 MHUHYT.

QOcean

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, \y/ater masses, submarine topographic features and de-
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finable land boundaries. These criteria are fulfilled by only three
of the very large water bodies: the Atlantic, Pacific, and Indian
oceans. --The Arctic 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 continent and
lacks definable physical boundaries.

LESSON 3

Ynpaxuenune . (Ilapuas pabora). 3amaume l. [lo npuse-
NEeHHBIM HHXKe CJIOBaM nocrapa#itecs oOHpefesduTh, O uYeM TOHZET
peus B Tekcre 1C. :

origin; timing; ocean basins; Earth’s history; ancient rocks;
volcanic action; bodies of water; seawater composition; geologists.

3agaune 2. Ilpunymaiitre zarsasue x texcty 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.

Yunpaxueunue 2. (Ilapmas pabora). [lpounrafite caenymwouiue
C0Ba H ONpEReNHTEe HX COOTBETCTBHSI B DPYCCKOM  f3BIKE: :

origin; basin; continent; n. process; v. form; v. dispute; vol-
canic; action; interior; accumulate; history; approximately; billion;
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contain; bacteria; organism; visible; electron; microscape; photo-
synthesis; primitive; aquatic; vital; geologist; period; atmosphere.

Yunpaxuenue 3. ([lapuas paGora). B mnpaBoll KojiOHKe Hail-
AUTEe DPYCCKHe SKBHBaJIEHTHl CJAEAYIOLIHX CJA0BOCOYETaHHH:

. Earth’s surface

. volcanic action

. body of water

. remains of organisms

1 . OYeBHIHBle CXOICTBA
2

3

4

5. aquatic plants

6

7

8

. BOILHBIH OOBEKT
BYJIKaHHYeCKas HAeATesb-
HOCTh

COCTaB MOPCKOH BOJHI
BOAHBIE DacTEHUd
RajipHe#Iee pPasBHUTHE

. 3eMHas MOBEPXHOCTb
OCTaHK# OPTaHU3MOB

. seawater composition
. later development
. apparent similarities

© PR 0010

. YnpaxHenue 4. 3anoauure tabauny caosamu u3 tekcra 1C no
-caepywoulemy ofpasuy, TpHHHMAas BO BHHMaHHe 3HaueHHE COOTBET-
CTBYIOIIUX CY(h(HUKCOB:

[naronm Cymecraurtenbikie | TlpHiaraTenbhuie Tlpuuacrus Hapeuns
act action - active forming originally
formed

YnpaxueHue 5 AGcTpakTtHEE CYLIECTBHTEJbHbIE, Uallle BCETo
0603Haua0NMe B Hay4YHO-TEXHHYECKOH JHTepaType NpPOLECCH, Ka-
YyecTBa U SIBJIEHHS, xapamepnsyxorca CNeAYIOUMMH THOHUHBIME JJIst
HUX cy(pdukcamu: :

disposal, sedimentation, distance, consistency, drainage, move-
ment, knowledge, variability, etc.

O6pasyiiTe a6CTpakTHbIE CYLIECTBHTEJbHEIE OT CJAEAYIOIHX MpPH-
JlaraTesbHbBIX H TJIaroJoB:

appear; - approximate; develop;
form; suggest; : conclude;
act; present; similar;
accumulate;  visible; abundant.

~Ynpaxsuenue 6. ([lapHas paGora). Ilpounralite npuIOKe-
HHe 2, B 'KOTOPOM TOBOPHTCS O ‘CBSI3YIOIIMX 3JeMEHTax, H OnpelelH-
Te, K KaKHM DasHOBHAHOCTAM IPHHAAJEXKAT Te CBS3YIOIIHE 3JIeMEeH-
THl, KOTOPBIE, BCTPETHJIHCL BAM B IpounTanHoM tekcre 1C. BuimuunTte
STH €JI0BA M CJIOBOCOYETAHHS, 3alOMHHTE HX 3HAYEHHH.
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Yupaxunenue 7. Ilpounrafite rekcr 1C, noaiHHHOe HasBaHHe
kotoporo .«Age and Origin of the Ocean», eute pas u paccraxure
|
TO-PYCCKH: ‘

OKEaHa;
~— 00 M3MeHeHHsX, KOTOPHe TIPeTepHes COCTaB MOPCKON BOJRI;
— 0 Bo3pacTe 3eMJIH. ‘
Vunpaxuenune 8 ([lapuas pabora). Onpeaenute OCHGBHYIO
ujpeo B Kaxjaom abaaue Tekcra 1C.

Ynpaxuenue 9. (Ilapuas pa6ora). OsarnaBbTe Kampabil a6-

“sany tekcra 1C.

Ynpaxuenue 10, B npuBoguMOoM HHXe OTpPbIBKE TeKCTa
HMEIOTCS JBa TNPENJOKEHHS, 110 CBOEMY CMHICJAY He COOTBETCTBYIO-
ime ero obmeMy coxepxkaHuto. Onpepenure 3TH IIPELJOKEHH.

1. 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-
cations 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. -

Yopaxuernune 11. Onpenesnure ucxoiHHe (DOPMH CJAEAYIOIIHX
CJIOB: !

continents; originated; formed; bound; released; known; bodies;
becoming; larger; years; containing. i

Ynpaxuenne 12, IlucoMewHo mepeBeguTe TexcT. KoHTposbHOe
apems — 15 MuHYT. i

Oceanographic Research

In comparison to what we know of the continents, we know
very little about the 70 9% 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.

YopaxsHeuune 13. B Texcre, HNPHBOAUMOM HHXe, ITIOCTaBbTe
raarosbl-ckasyemele B dopmy Past Indefinite. |
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Oceanography, Early History

If human beings (to evolve) in Africa some two million 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 FEuropean (to set) out at the end
of the 15th century to see what lay beyond the horizon, . they
(to discover) that cultures unknown 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 of discovery
that were initiated near the end to the 156th century.

YunpaxHenue 14, [Ipouurafite TexcT ympaxHeHHs 13 eme pas
U mepenafiTe ero colepKaHHe IO-pyccKM He GoJsee dem B 3—5 mpen-
JIOXK EHUSIX.

Ynpaxuaenue 15, B npuBOn¥MOM HHXe TEKCTe TOCTaBbTe IMia-
rojnl-ckasyemele 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 (to moderate) during the day.

LESSON 4

Ynpaxuenue 1. Huxe npuBogsTcs Mmepehe NpPeNJIOXKEHHS
Ka})ao0ro us tTpex absaues Tekcra 1D, 3rtoro xosKHO OBITH jAoCTa-
TOYHO [AJSl TOTO, YTOOBl BBl CMOTJIH CHAeJNaTh BBIBOALI O COAepKAHHH
TEKCTa H ero 3arJlaBHH.
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— The ocean basins are interconnected, so pmcesses acting
in the most remote basin eventually affect all the ocean.

— We assume that the world ocean is changmg very slowly,
it at all, with time.

— Because of the Ocean’s great age and slow rate of change,
seawater is generally well mixed. [

ITapuas pab6ora. O6cynure, Kakoe Ha3BaHHe' Jydllle BCErO
TMOAXOAHT AJf Tekcra 1D. '

Brinnmnure 10—15 caoB, KOTOpHIE, ¢ Ballell TOUKH 3peHn;1 MOTYT
BCTPETHTbCS B 3TOM TEKCTE.

A rtemepn npouuTalite TEKCT H IPOBEPBTE, NIPAaBHIBHOCTb CBOHX
npejxnoJoxenuii. KourposbHoe 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 thls 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
shiould not be surprised to find that sea salts are nearly 1dent1cal
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. L

YnpaxHenue 2. (Ilapuas pabora). Ilpounrafite caenyiomue
CJIOBA M ONpeJeHTe, KaKHE CJIOBA B PYCCKOM sI3BIKE MOIYT [IOMOYb
(OHATH HX 3HauYeHHE: i

basin; process; climate; salt; detect; identity; mixing; surprise;
collect; uniform; chemical; history. \ '

Ynpaxuenue 3. (llapuag paGora). Omnpefenute 3HaueHHS
BBIJEJ€HHBIX CJIOB MO KOHTEKCTY. ‘ g
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1. The ocean basins are interconnected. .

2. Processes acting in the most remote basm evenltually affect
all the ocean.

3. Warm, arid, climate around the Medlterranean Sea causes
its surface waters to evaporte.

4. Bottom water in the deep ocean returns to the surface in
1000 to 2000 vyears.

5. We estimate that the ocean waters have been mixed more
than a million times.

YnpaxHeHue 4. B mpaBo#l XoJOHKe HaiauTe PYCCKHE 3KBH-
BAJIEHTH CJAELYIOUIHX CJOBOCOYETAHHH.

1. ocean basin |. TpHJOHHBEIE BOJABI

2. salty water 2. Ipo6Bl MOPCKOH BOJBI

3. World Ocean 3. oKeaHuueckui# Gaccefin

4. steady state consumption 4. xumHuecku#i cocTas

5. open-ocean processes 5. COMIH MOPCKOH BOJHI

6. enormous area 6. mpomeccel B OTKPLITOM

7. bottom water OKeaHe

8. sea salts 7. MupoBo#l okeaH .

9. chemical composition 8. TEODHS CTAUHOHAPHOTO CO-
10. seawater samples croauua (Bcenennof)

9. orpoMHas miouiaab
10. coneHass Bona
YnpaxHeHue b IlognunHoe Haszpanue Tekcra 1D — «Features
of the Ocean». [lpounrafite TEKCT e€Iie pa3 W BBHUIMLINTE BCE TEP-
MHHBI, OTHOCSILIMECH K IOHSITHSAM <«OKeaH» H «MOpCKas BOIa».
Ynpaxnenue 6. Haitnnre B tekcre 1D pokasatenbctsa crpa-
BeAJIHBOCTH CJAEAYIOILIUX YTBEPKIeHHH:
1. Processes acting in the most remote basin eventually affect
all the ocean.

2. Seawater is generally well mixed.

Ynpaxuenue 7. JlaiiTe OTBETH Ha CJAEAYIOLIME BOMPOCH.
1. What does steady state assumption mean?

2. How long have the oceans probably existed?

3. Why is seawater generally well mixed?

Ynpaxuenune 8 DBrlbepure us rtekcra 1D 8—I10 K.iaioueBhIX
CJIOB.

Ynpaxuernue 9. Bo 2-m u 3-m aGsaunax texcra 1D wmafinvre:
-— OCHOBHYVIO HJIEI0;

— IJIaBHHIE AeTally;

-— BTOpOCTEeNeHHBIE JeTaJH.

Ynpaxnenue 10. Halinure B TekcTe mpumep, KOTOPHIH HJLIIO-
cTpHpYeT Kakylo-nubo upero. Onpepennte, Kakue ¢JIOBa HCHOJb-
3YIOTCH [Js1 ONHCAHHSA TaKOTO DOAA HWJJIOCTpAauuil.
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Yu paxn enune 11. (Ilapras pabora). Kakue us j‘ianﬁmx npes-

JIOCKEeHHH,. ¢ Baluel TOUKH 3peHHs, Haubojee NOSTHO 0Tp4x<aroT OCHOB-
Hhie ujged texcra 1D.

I. Warm salty water from the Mediterranean enters the Atlantic
Ocean along the hottom of the Strait of Gibraltar. |

2. Seawater is generally well mixed. “

3. The apparently uniform chemical COH’lpOSIthI’l of the ocean
may arise from its long history.

4. The world ocean is changing very slowly with tlme

5. The ocean basins are interconnected and the process acting
in the most remote basin eventually affects all the ocean.

6. Warm, arid climate around the Mediterranean bea causes its
suface waters to evaporate.

7. The oceans have probably existed for 3 bllhon years

8. The ocean waters have been mixed more than a -million
times.

Tenepr snifepure 5 Hanbosee BaXKHBIX NONOMKeH ¥ pacnoJo-
KATe HX B NIOPsifKe CJeNOBaHHS B TekeTe. Ecsm »TO 3ajanue BhHI-
[IOJHEHO BaMH [PABHJBHO, TO BhIJEJNEHHBIE  IPeAJIONKEHHS JOJIKHEI
pPeACTaR/snTh co00f OCHOBY pesloMe aHaJH3HUDYEeMOTO TEeKCTa.

Yupax#daenue 12 ({lapuag paGora). [lpouurafite texkcr 1D
ellie pa3 M YCTHO MEpEeBefMTe Te .eT0 YaCTH, KOTopble IPeACTAaR-
JA10T Aas Bac xakue-ubGo caoxsaoctd. OGCyAuTe nepesos HauboJsee
CJAOXKHBIX OTPHIBKOB TEKCTA MeXLY cofofl. {

Ynpamuenune 13, [Mocrasbre rirarofbl-ckasyemble CaefyIOMIHL

npensioxenuft B Heobxonumylo gopmy Continuous: /‘

1. While the planets rotate around the sun, the renttre svstem
{to move) at. about 280 km/s as it revolves around the centre
of the Milky Way. (Present Continuous). e

By observing light energy that radiates dlSL'll’lJL galaxies,
astronomers have been able to determine that most (to move) away
ttom us. {Present Continuous).

3. The heavier constituents of the planet Farth‘ (to migrate)
toward the centre to form the heavy core surrounded by lighter

materials. (Past Continuous).

4. Throughout the geologic time during which the oceans. and
continents {to mcreﬂse) their volumes, the ocean basms (to get)
deeper to accomodate the increasing volume I wate1 (Past Con-
tinuous). ‘:

Yaopaxuenne 14, 3ancauure CAeAVIOULVIO TaﬁJmuy npuaara-
TeJBHBIMH H HapeuusMH, BCTPeTHBUINMHCS BaM B T(.KCT&\ 1A, 1B,
1C, no caexyonieMy o6pasny:
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(TonoxuTenbHas CTemeHb CpaBHrTeNMbHast CTeneHb [Tpepocxoanas crenendb

large o | ’ better l R .ﬁl.c")s:’t“ ancxent

YrnpaxHeHHE 15 Onpenenute q)YHKL[I/I[O rﬂarona h ’ Ve B npn-
BOLHMEIX HHIKE MpPEHJIOKEeHHAK:

a) CaMOCTOSITNbHBIH TJIArOJ €O 3HAUCHHEM <<Pi’VIeTb>> <<06Jla,ZLaTb»

-b) BcnomorateJbHBIH TJarod, chonbayeMbm Rist oﬁpaooaaﬂm
spemelR rpynnst Perfect.

I. Although the ocean itself is very old, sh01e1mes have pro-
bably changed location many times.

2. Helium has an atomic number of 2. :

3. Because Columbus had greatly underestimated the dlstancu

io the East Indies via the Atlantic Ocedn, he was convmced that
he had arrived at these islands.

4. The inhabitants of the Pacific islands obvibusly had'a comp-
lete knowledge of the distribution of 1slar1ds w1thm the1r 1mmed1ate
environment. - -

5. The Earih has recently experienced an Ice Age

YupaxHernue 16, Bribepure npaBAAbHBIH HQPEBO,[L BbmeJIeH-
HBIX (JODM H COUETAHHI.

1. The Atlantic Ocean is separated from the Pacmc Ocean bj
a line along the shortest distance from Cape Horn to_the Suum
Shetland Islands.

a. Gosee KOPOTKoe  b. kpaTdaiiiiee . Kopomoe e

2. Oceanographic research resulted in a deeper undelstandmg
ol the structure and dynamics of the oceans. - . - s

a. raybokoe  b. Gosee ray6okoe ¢, camoe myﬁohoe A

3. The longer waves are absorbed in the immediate neighbour-

hood of the sea surface; the shorter waves penetrate to. some little
distance.

a. GoJiee [JIHHHBIE BOJIHEI b, yeM [AJHHHEE .BOJHBI  C..:CaMBle
LJIHHHBIE BOJIHBI

4, The larger the continent, the more pronounced is' the ‘conti-
nental character of the climate of its interior.

.a. GOJIBIIME KOHTHHEHT = D. KOHTHHEHT 6OJIBIION  c. 4éM BOoJb-
e KOHTHHEHT '

5. The more rapidly ice forms, the more brine that will be |

captured and the higher the sahmty ,
a. uem GeicTpee b, GeicTpo  c. BhicTpee BceI‘O
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Teernt x 670Ky 1
T |
I. 3anosHute NPONYCKH B NPENJONKEHHAX, BHODAB COOTBETCTBYIO-
umn BADHAHT NpejJaraeMblX CJOB: 1
The Earth consists of concentric shells, each havmg a dlstmc-
t1ve chemical and physical . . !
a. depression, b. composmon |
2. The ocean basins are . . . . !
a. interchanged, b. interconnected
3.0, .. water in the deep ocean returns to the sulface 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
Nearly 71 % of the earth’s surface is overlam by a
of water K
a. fraction, b. blanket f

1I. VYkaxure uudpamu caoBa, KOTOphle MO CBOEMY 3HAUCHHIO
He COOTBETCTBYIOT JAHHOK TeMaTHUeCKOH rpymme:
1 2 3 4 5 6
basin, ocean, process, congratulation, meditation, seawater,
7 8 9 10 (
atmosphere, disappointment, depth, distribution. ‘f

I11. B seBoM cTON6uE ONpENEJHTE CJIOBO, MOCAE KOTOPOTO HLOJIXK-
HO CJIeJ0BaTh CJIOBO M3 TPABOro cronbua. B cBoeli pafoTe yKaxmuTe

. GyKBY, COOTBETCTBYIOUIYI0 TOH HJH HHOH CTDOUKE, M unq)py, o6osna-

YAIOHIYI0 HCKOMOE CJI0BO, HalpuMep, a-1, c-1 m 1. L

1 2 3 4 5 6 7 \‘
- a. Under the oceans the crust is covered ¢ . by
1 2 3 Tl 4 5 ' f
b. about a kilometer sediment and . | of
1 2 3 i g0 B |
C. sed1mentary rock. The thickness sedlmentary | of
1 NM 3 4 5 6 \
d. material tﬁe oceanic crust reaches several = over
1 2l 3 4 5 6 |
¢. kilometers “the continental margins where most- i along-
12 3 4 Lo 6T 8 )

f. of the sediment carried the land is accumulated | from
Tl" . iJ

1. Tlo BBImeseHHBIM CJ0BOOODPa30BaTEJIbHBIM aeMelTaM omnpese-

JHTE, K KaKOH 4acTH peuyd NpHHAAJIeRAT CJAeAYIOlHe CJIOBA:
1. acting. (a. mpunarartenbnoe, b. npuyacTie, C. IJarox)
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2. greater (a. cyliecTBHTesNbHOE, D. mpuJaratesibHOe, C. HapeuHe)

3. concluded (a. Hapeuue, b. raaroJ, c. MecTOHMeHUE)

4. evaporatlon (a. mpuaaratenbHoe, b. cymecmmeﬂbﬂoe C. Ha-
peune)

5. evenly (a. mpuuacrtHe, b. Hapeuue, C. MeCTOMMEHUE)

11. Bri6epuTe mpaBH/bHBIE TepeBOJ BLIAENEHHHIX (OPM:

1. If the bergs are drifting in shallow waters they very slowl§
disintegrate.

a. IIaBaloT, b. maasaau, ¢. GyAyT naaBaTh

2. The essential point to bear in mind is that the currents
which will have the most importance in navigation are the tem-
popary currents.

a. 6ynyr uMmerb, b. uMeaH, c. ZOJXKHB UMEThb

3. An immense quantity of water remains in mantle rocks.

a. ocTaBaTbCsl, b. ocramwercs, €. ocraercs

4. Among the remarkable men who have contributed to oceano-
graphy, the Norwegian Fridtjof Nansen deserves special mention.

4. BHOCSAT BKJal, b. HMelOT BKJaz, C. BHECJH BKJanA

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, h. MeHbllee, c. HaHMEHbIIee

The higher the temperature of the air the lower the pressure.
BBICOKAf, b. 4eM BHILIE, C. caMas BhICOKas

The Pacific Ocean is largest among the ocean basins.
Gonpiol, b, campifi 6oabuIoH, c. GoJbiie

Two of the earliest successful sounders of deep oceans were
lishmen, Sir John Ross and Sir James Clark Ross.

a. 6plaH, b. 6ynyT, c. He NepeBOAMTCH

9. Helium has an atomic number of 2.

4. uMmeer, b. O6yneT UMeTb, C. HMeEJ

10. The results ot new investigations have led to a new corncept
of the Earth’s crust.

a. IpUBOAAT, b. HpHUBeJH, C. NPHBEAYT

s N >

En

GQ

III. B seBom croabue npuBojasaTcs. GopMel riarosa to be, B mpa-
BOM — JH4YHble MecTonMenud. [loap3ysch nudpamu @ OYKBaMH, YKa-
KHUTE COOTBETCTBYIOLlHE APYT APYTY 3MAEMEHTH M3 IIPaBOr0 H JEBOTO
cTOA0L0B.

a. am 1. we 2.1 3. you
. is 1. you 2. they 3. he

was l. we 2. she 3. they
are l. you 2.1 3. it
shall be 1. it 2. they 3. we

P oo
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T . ..

I PaCCTaBbTe NpeNJoXKeHHs B HX JOTHUYECKOH ﬂOCJIe[LOBaTEJIbHO-
cTd. B cpoeft paGore yKamxuTe TONBKO NOCAELOBATENBHOCTb HOMEPOB
IpelJOKeHHH. \

* Study of the Ocean |

1. Later the English navigator Captain James (“es‘[ablished
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 ithe earth’s
surface. 3. The. Portuguese nobleman Ferdinando Magellan explo-
red. the Pacific Ocean and circumnavigated the earth.!4. Oceano-
graphy derives its name from the study of ocean ., geography,
the mapping of ocean boundaries and.the delineation of ocean
currents. 5. Of the explormg expeditions which began in the
15th century, two were especially important for mappmg the
ocearis.

"'1I. B mpuBOXMMOM HHKe TEKCTe HBA NPeNIOKEHHS He COOTBET-
CTBYIOT €ro 06meMy copepxanuo. Onpeneaure HOMepa '3THX TNpen-
JOXKEHHHA.

= I As our knowledge of the ocean basins has improved,
emphasis 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 clgmatoloqwal
investigations. 3. Estuaries are semienclosed tidal pasins con-
taining water with measurable amounts of sea salts. 4. Large
salinity variations 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 per1ods of de-
cades or even centuries. 6. Some answers to queshons 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 w1se use of
ocearn resources. :

11, 3anosnuTe TpomyckH. NOAXCAALIMMH. N0 CMbICJIy CTOBaMH 4
cnoBocoquaHHHMH 0603HaYAB HX COOTBETCTBYIOIIHMH OyKBaMH.
1. ... 1is .the study of volcanic phenomena and ’Uhelr causes.

a. marine geology, b. volcanology, c. geology | :

2. .. .. is the study of the Earth’s atmosphere. [

a. cllmatology, b. geophysics, c. meteorology. “

3. ... is the study of the chemical, biological, phy51cal and
geological features of the oceans and seas.

a. oceanography, b. geomorphology, c¢. mineralogy. .

IV. ITucbMeHHO  TiepeBefuTe  TEKCT. KOHTpOJIbHoe BpeMsi —
15 MuHyT. |

i
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History of Oceanography o

Oceanography is perhaps one of the most compesite of sciences,
involving the many branches of knowledge that pertain to a study
of the life and conditions of the environment in the ocedans 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 K of the ocean beds are
matters for physical geographers. Intimately 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

3agauue 1. (ITaprasa paGora). Ilogymaiite, 0 4eM MOXKET HATH
peub B 3TOM GJIOKE TEKCTOB; NONpofyiiTe ONPEAE/NUTb, H3 KaKHX Pas-
AenoB OH Oyaer cOCTOATh. DHICTPO HPOCMOTPHTE TEKCTH 0J0Ka U
npoBepbTe NPABU/IbHOCTh CBOHX HpPEANOJOXKEHUH. :

Ynpamueune 1. (Ilapuas pabora). Oupepenurte, KakHEé H3
NPHBEAGHUBIY HHU¥E CJI0B U . CAOBOCQUETAHWH MOTVT, Ha BAUI B3TJAL,
BCTpeTHTbCA B Texere 2A. Eciu cpeiu 3THX CJAQB BAM BCTPETATCH
He3HAKOMEIC, HaBAUTe UX 3HAUEHHS B CJAOBape:

mixture; tides; estuary; elements; sulfur; storm; tsunamis;
components; proportions; waves; climate; salinity; ifon; ridge;
circulation; kilogram; analysis.

A renepr mpounTa#Te TEKCT M NPOBePbTE INPaBU/IBHOCTb CBOUX

npeanoJjoxcHuii. Kourponbtoe BpeMsa— 5 MHHYT.

Text 2A, Sea Salts

Seawater is a solution of salts of nearly constant composition,
dissolved in variable amounts of water. While water, the most
abundant constituent, determines most of the physical properties

of seawater, sea salts cannot 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 addition of sea
salts.

It is easy to evaporate seawater, leaving behind sea salts,
a mixture containing at least traces of most elements. Despite
the variety of elements dissolved in seawater, only six elements
comprise more than 99 % of sea salts: chlorine; 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 seasalt 1s 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 jthe salinity

of seawater. J

Oceanographers have traditionally used chlorlmty—‘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 9% of sea salt, we can calculate
salinity, the total amount of dissolved salts in a kllo\gram of sea-
water.

Electrical conductivity — the ability ol seawaterw 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 oonductivi‘ity.

Ynpaxuenue 2. ([lapuas pabora). Ilpounrafite mno-aHriui-
CKH CJHEAYIOIIHEe CJIOBAa H ONPEeJEJHUTEe HX COOTBETCTBHA B PYCCKOM
sI3blKe: |

salt;” ignore; constant; variable; gases; especially; result;
mixture; contain; element; calcium; potassium component; limit;
proportion; method determine; trad1t1onally, ion; total transmit;
analysis. i

\
Ynpaxuenue 3. (Ilapuas paGota). HaH,LIHTe\B Texcre 2A

SKBHBAJICHTHl - CJIEJYIOIHX CJIOB H CJIOBOCOUETAHHH: |
pasHoo6pasue; COJU MOPCKOH BOABL; OCHOBHbIE KOM}HOHeHTbI 1no-
CTOSIHHBIE NPONMOPLHH; METOJ] OIpeIeNeHUs; COJIeHOCTb\ MODCKOH BO-
Abl; XJOPHOCTb; OOLuee KOJHYECTBO; DPACTBOPEHHbE COJM; 3JEKTPO-

IIPOBOJHOCTD; JEKTPHUECKHH TOK. {

YHpaxHeHHe 4. Honbsy;mb NpHJIOKCHHEM 3 (<<U,mppbl B aHr-
JIMHCKOH HAYYHO-TEXHHUECKONl JuTeparypes), NMpouynTafiTe NO-aHTJIH-
CKH CJeAylomue QopMyJbl, a Takke NaHHbIE, conepmamﬂecx B IpH-
BO,ZIPIMOH HiXKe TabJHuie.

(1) S (%) =1.8CI(%o) + 0.03 f

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 (%o) r

(3) Average salinity 34.7 %= ‘
—1 80655 X Average chlorinity of the oceans 192%0

Ocean Salinity, Major Constituents (over 100 parts\ per million)
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Ton - Percentage
Clorine 55.04
Sodium 30.61
Sulfate 7.68
Magnesium 3.69
Calcium 1.16
Potassium 1.10

99.28

Ynpaxuenue 5 [lpountafite tekct 2A eile pas # HaHIuTe
B HEM ONpejeJeHHs;

— MOpPCKO# BOJBI;

— XJIOPHOCTH;

— COJIEHOCTH;

— 3JIEKTPONPOBOJHOCTH.

YuopaxHeHnue 6. 3amonuure rpadsl TPUBOAMUMON HUKe Tabiau-
IObl CJOBaMH, OTHOCALIHMHCA K CJACAVIOIIHM vI_IOHﬂTI/IHMi

Salts Water

Ynpaxuenue 7. ([TapHas paGora). B npaBoll KosoHKe HaH-
OUTe OTPe30K INPeJOKEHHs, KOTOPBIH OoJibllie BCErO MOAXOAHT 110
CMBICJY K OTPE3Ky NpeNJOKeHHsl, PACIOJOKEHHOrO B JEBOH KOJIOHKE.
O6paruTe BHHMaHHe Ha 3HAUYEHHE CBASYIOUIUX 3JEeMEHTOB (CM. MpPH-
JoxeHue 2).

1. Despite the variety of ele- a. we can calculate salinity,
mnents dissoived in seawater. the total amount of dissol-
ved salts in a kilogram of

seawater.
2. Since chloride ion constitu- b. only six elements comprise
tes 55 % of sea salt. more than 99 % of sea salts.
3. While  water  determines c. sea salts cannot be ignored.

most of the physical pro-
perties of seawater.

Ynpaxuenue 8 B mpountaHHOM TekcTe 2A HafiguTe mpemJo-
JKeHHe, HeCylllee OCHOBHYIO CMEICJIOBYIO Harpysky.

Ynpaxuenue 9. (Ilapuas pabora). Beibepure oaun us absa-
ues Texcra 2A, npuaymafite Kk Hemy 3-—5 Bompocos. [lompocure or-
BETUTh Ha HHX APYTyl0 mapy cryhZeHToB. OOMeHs#Tech BOMNPOCAMH.
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Ynpaxuenue 10. B npusopuMmo#t Huke Tabsuie [OCTaBbTE
MIIOC B COOTBETCTBYIOMIEH KOJNOHKE, NPEIBAPHTEABHO| ONPENeHB,
NPaBUALHEIM HJIH HenpaBUJAbHBIM fABJAAETCA TO H/IAH HHOe YTBEpiK-
JleHHe: \

Right | Wrong |

1. Ocean water is a com}le\ solution of salts'!in water.

2. Salinity is the amount of chloride ion p‘msent in one
kilogram of water. |

3. Salinity is the total aniount of solid' material dissolved
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.

i
)
i

Yaopaxueune 11, Ilepereanre TekcT l'II/ICbMeHH():. Kourponb-
Hoe Bpemsi— 25 MHHYT. ‘ |

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 toc 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 ocea‘h’s mass, so
this substance determines most of the physical propelhes that we
observe in ocean water.

The term used to describe the condition of so 1ql substances
being dissolved in the ocean is salinity. Salinity 13 defined as
the total amount of solid material dissolved in a kilogram of sea-
water when all the carbonate has been converted to oxide, all
bromine and iodine replaced by chlorine, and all organm matter
completely oxidized.

Yunpaxuenne 2. B rtexcre 2A nafigure cpoprI‘ Participle 1
u 1I; mepeseiuTe MNPCAJIOKEHHS, COJAEPrKalide 3ITH cpoprI Ha pyc-

CKH# $I3BIK. |

Ynpaxuenue 13. Bubepure nopxoidulyic no cMmbleay Qopmy

[IpHYacTys. J

1. Seawater does not freeze completely at a (glvmg/glven)
temperature. as does pure water. |

2. In other words, seawater has no fixed (freezing/irozen) point.

3. Seawater contains small amounts of (dissolvilpg/dissolved)
ases. !

= 4. Seawater has a structure of icelike clusters (surlz;ounding/surf

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

YnpaxueHnHue 1. IlpounrafitTe npuBoaHMEIl HMKe TeKCT (KOHT-
pospHOe Bpems — 8 MuHYT). [locrapafitech MOHATH €ro coZepKaHUE.
Cpenn mpHBeHeHHBIX TOCJAE TeKCTa MPEAJIONKEHHH YKaxKHTe T€, KOTO-
pBle, Ha Balll B3I[JIs[, COOTBETCTBYIOT €r0 COAEPXKaHHIO.

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 %o
causes the viscosity —the internal resistance of a liquid to. flo-
wing —to increase about 59%. Adding sea salts in water also
changes the temperature of maximum density and the temperature
of initial freezing. Since sea salts do not fit into the ice crystal
structure, the presence of salt inhibits ice formation. Adding more
sea salt causes the salt mixture fo freeze at temperatures below
6°C.

Seawater does nol freeze complelely at a given temperature as
does pure water —in other words, seawater has no fixed freezing
point. The reason is easily understood. As seawater freeze, salts
are excluded from the ice structure. Consequently, the remaining
seawater becomes more saline and freezes al a lower femperature.
Unless cooled to very low temperatures, a small amount of highly
concentrated brine remains unfrozen.

The processes that cause the depression of the initial freezing
pomt also depress the temperature of maximum density. Sea salts
apparently inhibit development of the clusters that cause volume
expansion of pure 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 %o, the temperature of
maximum density and the initial freezing temperature coincide
at —1,33°C.

Changes in certain properties of water, due to the presence
of sea salt, can be measured and used as an indicator of salinity.
An e\aml)le is the refractive index, an indication of the relative
speed of light rays passing through seawater. The refractive index
of seawater can easily be measured with simple devices, this index
providing useful information where the seawater exhibits salinity
changes, for example, in coastal regions.

1. MaveHeHue HEKOTOPHX CBOWCTB BOJALl MOXKET HCIQ/L30BATHCH
B KauecTBE HHIMKATOpa COJIEHOCTH.

2. ,HBI’I)KQHKQ KAAKOCTH MOXKHO pa3fe/iuth Ha JABa BUAA — JaMH-
HapHOe W TypOyJ/eHTHOe.
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3. BHeIIHUM BHIpayKeHHEM [BHKEHHS MOJIEKYJ B TI}%EpILbIX Tesaax,
KHOKOCTAX H rasax fBJAeTCS TeMIepaTypa.
4. Mopckas BOja He HMMeeT IOCTOSIHHOH TOYKH 3aMep3aHHs.
5. [lpucyTcTBHe coJeli PeNnsTCTBYeT 06pa30BAHHIO JbJA.
6. PasMepnl B BpeMms XH3HH BHXDeH 3aBHCHT OT TEMMepaTyphl H
COJIEHOCTH BOJHBIX Macc. 1

YHpax(HeHHe 2. (Ilapras paGora). HpOllHTaI/ITe CAeNYIOIIHE
CJIOBAa H HalfijUTe HX COOTBETCTBHS B PYCCKOM s3BIKE.

concentration; resistance; initial; crystal; structu‘re; formation;
mixture; pure; fix; temperature; process; expansion; normal;
measure; indicator; refractive index; information; region.

Ynpaxueunue 3. ([lapuas pabora). Hafigure! B Tekcre 2B
5KBHBAJEHTHl CJAEAYIOLIMX CJI0BOCOUETAHHUI: 1

¢u3KUecKue CBOMICTBA; KOHIEHTPALHs coJjefl; COJeHOCTh BOJB;
BHYTpeHHee COIPOTHBJEHHE; MaKCHMaJbHasi IMJOTHOCTb; KPHUCTAJIJIH-
yecKas CTPYKTYpa; ofpasoBaHHe Jbla; YHCTas BOJA; TOYKAa 3aMep-
3aHUs; HH3KHE TeMIepaTyphl; pacliMpeHHe o6beMa; 10Ka3aTelb Ipe-

o |

JIOMJIEHHS; foJe3Has HHGpopManus; npubpexHble DaHOHHL.

Ynpaxnenune 4, ([lapuas pabora). B rekcre 2B, BepositHO,
OCTaJHCh CJOBAa, 3HAUEHUS KOTOPHIX Bhl He 3HaeTe. BrimumuTe uX,
CPAaBHHTE C TeMH, KOTOpble BhNHCAl Bawl COCel, H obCynuTE UX
npeanoJiaraeMele - 3Hauenus. IIpaBUJIBHOCTb  CBOHX npeanonox{emm

1IPOBepbTE MO CJIOBAPIO. \‘

Ynpaxuenune 5. PasmecTdTe IpHBOJMMBlE HMXE CJOBAa H
CJIOBOCOUETAHHS TO COOTBETCTBYIOLLUM TeMaTHYeCKHM (TPYHINaM:

O6wenayynasi JeKCHKa CBﬂay}‘}omHe JEMEHTH

TepMuHBL

i
!

property, concentration; salinity; resistance; témperature of
maximum density; since; below temperature of mltlal freezing; as;
refractive index; low temperature due to; mforma’uon

YunpaxHeuue 6. (Ilapuaa pabora). B Ka}KILOM npeaJioKeHHH
IepBOrO ¥ BTOPOTO ab3aueB Tekcra 2B Hafigure nognemamee U CKa-
3yemoe. i

VupamueHnue 7. YcTHo mepeBeaute 1-i n 2-i aG3aupl Tek-
cra 2B. KourpoabHoe Bpems — 10 MHHYT. L‘

Ynpaxuenue 8 Ilpounraiite mo-aHIIHHCKH:

5: 15; 50; 55; 100; 500; 5000; 1,000; 10,000; 100,000; 246; 703;
924; 1.046; 7.222; 10.101; 6.725; 1/2; 1/5; 8/9; 0.1;! 0.002; 00003
489 27.46; 239. 789 521, 632 71%; 25%0; 1-it; 2-B; 3-f; 10-#;
70n 225-i1; 1000-4. ;‘
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Ynpaxuenue 9. [lepesegute caenyioUlHe NPEAJNOKEHHS, CO-
AepKallie TpAYacCTHHE KOHCTPYKLHH, HA PYCCKHH SI3BIK.

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 having 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 suriace 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

Ynpaxwuenue I I[lpounrafite npennaraemuii tTexkcr 2C (KOHT-
pojrHOe BpeMd-— 10 MUHYT) W oOlpenenuTte, Ha Kakue H3 JAHHBIX
BOIIPOCOB MOXKHO HalTH B HEM OTBETHL. _

1. B kakolf 3aBHCHUMOCTH HaXOASTCA Mexay cofoi uyacroTa miaa-
HETapHbIX BOJIH M UX AJHHA?

2. Tlouemy atrmocdepHble Tassl OGHIYHO PACTBOPSAIOTCH B INOBEPX-

HOCTHEIX BOJax?

3. UeM ompenessieTcss KOMHUECTBO ras3a, KOTOpOe pacTBOPsETCs B
TMOBEPXHOCTHHIX BOAAX?

4. OTKyma Gepercss 3HEpPTHsA B OKeaHe?

5. KakoBa poJib BHXpeH B (OPMHDOBAHHH NHHAMUKH OKEaHa?

6. Kakie (GaxToph BHIZHIBAWT YyMeHbIIEHHE KOJHUECTBA Tra30B,
KOTOpPOE MOXET PacTBOPUThH MOpPCKasg BOAa?

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. Sqrface seawater
is normally saturated with atmospheric gases, partlcularly oxygen
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 thaf sea-
water can dissolve. Of the two factors, temperature is the more
important. Like water temperature and salinity, t the dissolved gas

content of a bit of seawater is controlled by condx‘uons ex1stmg_;

in the area where that water parcel was last at the surface.

Once a mass of water sinks beneath the surjface, 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, argomn, 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 subsurfac‘:e water move-
ments.

|
Yupaxuenue 2. (Tlapuag pabora). Bubepure |mauGosee mof-
xo,zlﬂumﬁ Ha Baill BA3LJsAJ, 3aTOJOBOK AJY TEKCTa 2C4

Heat Balance of the Earth. t‘
2. Surface Circulation. ‘
3. Salinity of Ocean Water. , ‘
4. Dissolved Gases. i

5. Continental Slopes. J

Ynpaxuenne 3. B npasoil KoJOHKe HafiuTe AHIVIMACKHE 3K-
BUBAJEHTH CHAGAVIONIMX CJIOE H CJIOBOCOYETAHKH:

small amount

1. pacTBOpeHHbIE a3kl 1.
2. HeboJIbIIOe KOJHYECTBO 2. water parcel
3. cojepaHue PACTBOPECHHBIX 3. carbon dioxi(de
rasoB - 4. in general
4, oBbeM BOJBI 5. dissolved gases
5. OMOKCHA yTriepoja 6. dissolved-gas content
6. BaxcHBI (akTop 7. conservative| properties
7. B mesoM 8. nearly satur\ated
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. 8. KOHCepBaTHBHBIE CBOHCTBA - 9. .variations in concentration
9. MOYTH HACHIUIEHHBL . - 10. important factor
10. u3MeHeHHS KOHUEHTPALHU :

YunpaxHenue 4. Bunumure u3 trekcra 2C Bce cJI0Ba, KOTOPHIE
HUMeIOT OTHOLIeHHe K MNOHATHIO «radsl». ECMM BH He 3HAaeTe 3Haue-
HHS Kaxoro-nmubo cjioBa, HallJjuTe ero B CJOBape.

Ynpaxuenue 5. HMcmoawsaysi JBe KOJOHKH CJIOB, COCTABHTE
KaK MOXKHO GoJibliiee KOJHUECTBO CJIOBOCOYETAHHMN: '

surface gas

different water
conservative amounts
oxygen properties
small concerntration
important movement

Yupaxuenue 6. JaliTe oTBeTh, TaM, '€ 3TO BO3MOXKHO, HA
BOTIPOCH, COJepXKalHecs B yIpaxXHeHuu 1.

Yr[pamﬂenne 7. (Ilapras paGora). M3 npuBefeHHEIX HHXKE
nperJioxKeHult BoiGepuTe Te, KOTOpHe Haubonee TOJHO OTpamaroT
cojep:kanne texcra 2C.

1. Oxygen and carbon dioxide may be generated or’ deple[ed
at varying rates in the ocean.

2. The amount of gas which can be dissolved in surface sea-
water is determined by water temperature and salinity.

3. Once a mass of water sinks beneath the surface, dissolved
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..

Ynpaxuenune 8 (Ilapuas pabora). B nmpuBeZeHHOM OTDPBHIBKE
TEKCTA COZepXkarcs JBe cMmbicsoBhie ownbku. He 3ariuaasiBas B
rekceT 2C, noneltaiTech HaHTH HX; TIPUBEAWTE NPaBHJIbHBIE BapHAHTH.

The abundance and distribution of dissolved oxygen is affected
by metabolic processes of plants and animals. Free oxygen is te-
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 for most photosynthesis in the ocean.

YunpaxHenue 9. {Ilapuas pabora). JauHBIi OTPEIBOK TEKCTa
NPHBOLUTCA 6es JefeHHs Ha mnpeljoxedus. IIpounTaiéite ero u 06-
CYAHTE, Te KOHHYAETCs OIHO M HAUYHHAETCs JPYyroe HpelJoKeHHe,

Photosynthesis requires energy from sunlight, so food and
oxygen are produced only in the sunlit, near-surface 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.

Ynpaxuenue 10. (ITapuas pabora). ITpounraiite teker 2C,
NOAJHHHOe HasBaHHe Kortoporo «Dissolved Gases»,{eme pas u
NMepeBENUTe Te ero MNPelJIOKEHH:, KOTOpble NOKasalHCh BAM HEMO-
HaTHEIMH. OBCynHTEe NepeBOR 3THX NpPeiJNOXKeHHH Mexay coboil.

|
Ynpaxnenune 1l. 3anoaHuTe, TaM, rie 3TO BO3MOXKHO, COOT-
BETCTBYIOIIHE TIpadhul NpHBOAHMOK HuXKe Tabauubl. IIpu nHeob6xomu-
MOCTH IpoBepbTe cefd MO cJa0Bapio. |

|
Verb Noun Adjective r* Adverb
| .
|
equal equality equal equally
constant
normal ‘
usually
salinity !
particularly
exist ‘
increase
occurrence
change

|
YupaxHenue 12. Hafinure B Tekcre 2C riarofibhbie GOpMBI,
OKaHUHBaWllHecs Ha -ed; ompefenuTe, K KaxkoH qacm\ peul OHH OT-

HOCATCA. ‘

YnpaxHenue [3. Hepennmme CIeAYIOILHE HPEAJIO}KGHHH 0-
CTaBHB MX IVIaTOJBI-CKa3yeMbie B (QoOpMy CTpallaTeﬂbHOI‘O 3aJjiora
COOTBETCTBYIOILLEI'0 BpEMEHH. ‘

I. Nearly 50 years ago the word «plankton» ({to use — Past
Indefinite) by a German professor to embrace all acquatlc orga-
nisms that float and drift in the ocean.

2. A great variety of phytoplankton and zooplankton (to loca-
te— Present Indefinite) in the photic zone, that 1s 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 natlons (to 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 electr‘ons‘ in the outer
shell. |

\
YnpaxHeHnue 14. Buibepure npaBuJIbem BapHaHT nepeBoja
BbIJETEHHEIX (DOPM- H CJIOBOCOUETaHHH.
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It the 15th century there were important advances in na-
\flgatlonal instrumentation. ,
a. tam OBLTH, b. TaM HUMelOTCs, C. GBIIH |

2. There is a significant relationship between the forma’uon of
the continental masses and the surrounding ocean basins.

a. TaMm eCTh, b. cymecTByeT, c. TaM CYLIeCTBYyer

3. Although a water parcel may sink far below the surface,
animals living there can continue to eat food produced at the
surface,

a. uMeertcsy, b. Tam, C. ecth

4. Within the ocean itsell there must be a continual passage
of heat from lower to higher latitudes.

a. TaM JOJXKHO OHTb, b. LOMXKHO OHTL, C. TAM HMEETCH '

5. In general there exists a gradual slope irom the continental
shore out to the 100-fathom depth limit.

a. TaM CyuUlecTBYyeT, h. CymecTByeT, C. CYUIECTBOBA

LESSON 8

Ynpaxueunue 1. (Ilapmas pa6ora). Ilpouurafite 3arsiaBHe
tekcra 2D. Tlopyma#ite, xakHe BOApPOCH OYAYT 3aTPOHYTHL B ATOM
TeKCTe. =

Tenepr namumurte 10-—15 aHranufickux cJaoB, KOTOpHe, HA Bali”
B3PAAL, AOJ/KHW BCTPETHTBCH B TEKCTe ¢ TaKuM saryiaBueM. [locae
TOTO, KaK Bbl I[IPOYHTAETe TEKCT, IIPOBepbTe MNPABUIBHOCTb CBOHX
npeanonoxennsr. KouTpospHoe BpeMsl AJs YTEHHR — O MHHYT.

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/cm?).

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 closely
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 den51ty 1s 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 O°C we observe that its density
decrédses. - ¢ - o

.. I .
ynpamneﬁne 2. (Ilapnas pa60Ta) Hasinure (‘IOOTBeTCTBHH
CAEAYIOIINX C/IOB U CHOBOCOYETAHME B DYCCKOM f3BIKE: - |

‘various; _substance; mass; cubic .centimeter; control factor;
limit; precision; normally; calculate; accurate; obser‘ve, occupy;

energy. SR L

N
~YnpaxHernue 3. Hapmme B TeKCTe 2D SKBUBAJIEHTHI cne,uyfo—

UlI/IX CJIOBOCOYETAHHHN: - \

IJIOTHOCTB' MOpCKOPI BOZBL; TIJIaBaTh Ha HOBerHOCTI/I - INIOTHOCTB

BEIUECTB; C GOJHJH_IOI/I TOYHOCTbLIO; Macca Ha C€JAHHHILY 0673‘ema TOYHbIE
HSMepeHI/IS{ MOJEJ/IM TEeUCHHS, OTKprTbIPI OKeaH, ILBH}KeHHe BOJBI;

pa3JqHuHble COCTOSAHUA; HQSHa'—II/ITeJIbeIe pasJiuuusg; TepHTh 3HEPTHIOo.

YnpaxHenue 4. Ykaxure aHI‘JIHHCKI/Ie SKBUBAJICHTH IIPHBe-

AEHHEIX TI1aroJios. . |
. .consider S
|

OKaSI:IBaTb BJIHSHAE, - o
. calculate ‘ -

affect i
sink..

. measure .

float -

. decrease :

. increase ‘
descend i

affect .

. determine . ; :
vary ’ ‘

.sink. - -
float

define. . .

occupy

relate -

observe

H3MepATH

i
L
|

0o 0T

" yBeJMUMBATL

ONpeaessTh . .

. TIIaBaThb

NOdDoT® T

. COOTHOCHTB'

|
W.

e =2l

Yupaxuenue 5. ([Tapnas paGora). M mpasoir K()JTOHKH noi-

fepuTe AHTOHHMBEl K CJEAYIOUIHM CJIOBaM: - ‘i

1. increase: -l wide - \
2. sink : 2. shallow. !
3. narrow 3. slight - ‘
4. surface 4. closed - S
5. :deep 5. decrease l\
6. great . 6. bottom. .~ |
.7. open 7. float. .. J‘
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- YopaxHeHHe 6 ITpounratite Tercr 2D eme paa H Bbrru/r
u3 Hero 8—10 KaIOYEBHIX CJIOB. ‘

YHpamHeHue 7. B npHBeneHHOH HHXKe Taﬁmme I[OCTaBbTe
IJIOC B COOTBETCTBYIOLleH KOJIOHKe, IIpPeIBaPHTENbHO OIPede/HB;
MpAaBHIBHEIMH MM HEMPABHJBHLIMK SBJSIOTCH ClERYIOllke yraepx«
JAEHHud: .

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°

. Density controls vertical movements of water

O R W N

Yupaxuenue 8 Haflnure B Tekcre 2D HoKa3aTelbeTBa _-'_c_rrpa-:'.

BEAJIHBOCTH CJCAYIOUHX YTBer(].IeHPIH

1. The density of watér is”of great importance in consrdermg.

the movement of water in the ocean,
2. Density is affected by temperature.

Ynpaxuenue 9. (Ilapuas pabora). Hanﬁmm‘e, He 60J1ee IreM

B TpeX IpENTOXeHHAX, peslome TekcTa 2D.

Yunpaxuenue 10. (Tlapuas pabora). 3anonnure nponycxn B

. TEKCTe IPpUBOJUMBIMH HHXKE CJOBaMH.

- Density

Densrty is the degree of compactness of a substance the mas§-

per unit volume; it is ‘usually measured in grams per -cubic
centimeter or in pounds per: cubic foot. The density of .all sub-

stances is . . to the density of pure water . . . 4°C, . which.
equals 1 gram per . . .. centimeter, The density of a mineral

determined by its atomic structure and .. .. chemical
composition, and is afiected by . . . . and pressure, A rise in téem-
perature . . density while an increase in pressure . . density.

increase; its; at; decrease; compared; is; temperature‘ cu’bic

Yunpaxuenune ll. Ilepesenure cne,uyromnn TEKCT. HHCBMEHHO
Kontponbnoe BpeMs: — 20 MHUHYT.

Distribution of Density

Since the density of sea water depends on its temperature andf
salinity, all processes that alter the temperature or the salinity
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influence the density. At the surface the density is d\ecreased 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 mcreased‘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.

Ynpaxsenune 12, Ilpounmrafite no-aHrIufcKH BC‘e HHMPOBEIE

LaHHBIE, KOTOpble copep:kKaTcss B Texcre 2D.
|
YnpaxuHenue 13. [Ipounraiite NO-aHIIHACKH . ‘

16—9=7; 6X5=23% 12:4=3; x—+y =z x3~2y
6.248 4 0.002 — 6.250; 64: xP + y° = c: A'—237

lepanyeHHe 14. Iloanaysice reorpacpnquKOH KapTon H IpHu-
JOXKEHHEM 3, PAaCCKaXUTe O reorpauueckoM INOJIOKEHHH I/Ip.raH}mH
Hoso#t 3enannuu, DoskJeHACKHX OCTPOBOB.

 YnpaxHenue |5 Onpeennure, K. KakuM qacmv{ peud IpH-
HaJJieXXaT BHJe/NeHHbie (QOPMEI:

1. The island north of Australia form a natural b}oundary bet-
ween the Pacific and Indian oceans. ' \ ,

a, cymecTsHTenbHOe, b. raaroa . ‘ .

2.The Arctic Mediterranean also receives a |considerable
amount of fresh water in the form of runoff from the great Slberxan
and Canadian rivers. }

a. CyLIeCTBUTENbHOE, b. Iaaros \

3. The increase in density is the result of the same number
of molecules occupying less space as they loose ener(gy

a. cyllecTBHTeNbHOE, h. riarou

4. A temporary increase “6f temperature results 1q mcrease of
gvaporation. ‘

a. CcyllecTBHTe/bHOe, b. ryaaroj ‘,

5. An increased temperature produces a decrease m the density
of the substance. ‘

a. CyIlecTBHTEJNbHOE, b. raaroJ

6. As the temperature of water is lowered from 4°C to 0°C,
we observe that its density decreases. |

a. cyllecTBHUTeJdbHOE, b. riaroJ 5

Ynpaxuenue 16. Tepesennure crenyiouue NpeIONEeHHa Ha

pyCCKHH s3BIK, O6pauas BHHMaHHe Ha BBIAeJeHHEBIE q;oprI H CJOBO-

COYeTaHu4d. r

212




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 uhydrosphere is
a sea bottom; across it there is a density change from approx1
mately 2.5 to 1.06 g/cmd. ,

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 miost striking features of the Atlantic bottom
topography is the Mid-Atlantic Ridge.

Ynpaxuernue 17. Tlpocmorpure ente pas tekcta 2A, 2B, 2C,
2D u ompenenuTe B Ka)XAOM H3 HHX KJIOYEBHIE INPENJIOXKEHHS; CO-
craBbTe pesfoMe K GJOKy 2 «Seawaters.

Tectol kK Gaoky 2

T4 o
I. B kaxjaoM psfy yKaxurte IHGPOH CJIOBO, HE COQTBETCTBYIOLIEE
[0 CBOEMY 3HAUEHHIO AAHHOH TeMaTHUYecKOH 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
d. fresh, salty, pure, relative;
-1 2 3 4
e. during, by, along, amount.
I1. Yraxure GykBo#l pycCKH# KBHBAJEHT NPHBEACHHBIX CJIOB!

1. conductivity a. mpeJoMJeHHe

. IPOBOAYMOCTD
npeo6pasoBaHue
. OTpaHHYeHHUe

. HBMEHEeHUe
u3MepeHue

. JlaBJIeHHe

. JIJIOTHOCTD
BA3KOCTD

2. measurement

3. pressure

codOo om0 T
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4. property CBOHCTBO
o o6MeH
: pacupepesieHue
5. dissolve TasATh {
; pacTBoOpATh ‘
3amep3aTh ’
. TJIaBaTh ‘ {
ONYCKAThCH |
BCIL/ILIBATh |
. pacTBOpATH |
. COXpaHsiTh [
HacHIATh ‘
. PeEKO |
. 4acTo
peryJiapHo |
. YBeJHYHBATh
YMEeHBIIaTh |
COXPaHATh |
|

6. sink
7. saturate
8. frequently

9. increase

CTROTNO TR TR T TR

. XOTH
., TaKxe o
C. HECMOTpH Ha |

10. also

o

111. 3anosHuTe TPONYCKH B IPeNJOXKEHHAX, Bblﬁp‘aB COOTBET-
CTBYIOIIHA BapHaHT ApefsaraeMblx CJ0B:

L. ... is the total amount of dissolved salts m\ a kilogram
of seawater.

<a, chlorinity, b. salinity, c. conduchvi’rv \

2. is the amount of chloride ion present in one kilogram
of water. : “

‘a. chlorinity, b. density, c. viscosity \

3., .. is an indication of the relative speed of light rays

passing through seawater.
a. electrical conductivity, b. refractive mdex, C. ‘phohc zore

Tr . ‘

L yKamnTe OYXBOH NHOAXOASUIYI0 IO CMBICHY (OPMY MPHYACTHSL.

1. Water flows readily, mamtammg ‘only a flxed volume at
a....temperature. - - A |

a gwmg, b. given f

2. Evaporation from the sea surface occurs well below the
. . point. - o

a. boiling, b. boiled A R \

3. Abundant rainfall releases heat in the atmosphere,

the much lower wmter temperatures found in the/ continental
regions. .

.a. preventing, b. Zprev,‘e‘nt‘ed

|
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I1. Buibepure npaBuanbm Bapuam nepeBona BbIlLeJl&HHhIX (bopM
¥ CJIOBOCOUETAHHIL.

1. Considerable experience has been accumulated in deter-
mining the pattern of the temperature conditions .of hhe water sur-
face.

a. gaxomJeH, b. Oyner HAKOWJEH, C.- HAKAIJHBAETCS

2. In' the Norwegian Sea -Atlantic water is bemg somewhat
diluted by the excess precipitation.
a. pasbasasisnock, b. pasbapisiercs, c. 6y11eT pasbaBAThCs

3. Baffin Bay in Canada was explored by Sir John Ross in 1817
and 1818. ’

a. OblI HCCJAENOBaH, b. Hccaefyercs, . HCCAEAOBAHHpIMN

4. After having passed the meridian of Cape Farewell the
icebergs drift into the Davis Strait. _

a. npoxofsimue, b. mocjie NMPOXOKIEHHS, C. IPOXOIs

5. When navigating in-this sea séveral factors should be taken
into account.

a. nJiaBaooumyd, b. NponvkB, c. maaBas

6. From the geographical point’ of vxew there is a general and
regional oceanography. _

a. cyuiecTByer,. b. Tam cymeCTByeT c. cyl.ueCTBOBaJIa _

7. The annual variation of sea surface: temperature changes
considerably from region to region. : S

a. H3MEeHsI0TCH, b. H3MEHEeHHsd,  C. I/ISMeHHIOI.HHHCSI

-8. The Arctic Sea forms- a nearly 1solated northern extensxon
of the Atlantic Ocean:

a. ¢opMHl, b. popmMHPYeT, ¢.” (bopMprfomee
TT

I. B nanHOM TexcTe:iBa NpeAJOXKeHHS He COOTBETCTBYIOT €ro o6-
eMy cofepxkanuio. OnpefenurTe HOMepa STHX NpPeITOKEHHH.

1. Salinity is the total amount of dissolved solids in one Kkilo-
gram of seawater. 2. Alfhough sodium .and chlorine comprise the
butk of these dlssolved solids,  there 'are. mmore than..60 . other
élements i seawater ‘most of them . in. very “small” ‘quantities.
3. The Atlantxc coast. of ‘the United.. States . 'has .numerous salt
marsh areas. 4. Many of these marshes. “have “been. made . into
wildlife refuges or 51m11ar1y protected "afeas. 5. In 1884 ‘a-Scottish
chemist William Dittmar found that regardless of the total amount
of " dissolved “material, the cofistituents invariably -occurred in the
some " proportion; - 6, :Salinity . can' théfefore be deternined from
the concentration of only one ‘€lement, commonly"chlorine. -

I1. BuiGepure u yxaxute UH(pPOil IpaBUJbHBIE OTBETH Ha Cie-
JLyIOLIHe 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 kilogram of water.
The total amount of dissolved salts in a kilogram of sea-

Fe e

water. |
c. The ability of seawater to transmit an electrical current.
3. What are the two main gases dissolved in seaw?terD
a. hydrogen, carbon dioxide;
b. nitrogen, oxygen; g |
c. argon, helium. . ‘ J
4.

What are the two main factors determiningr‘lthe amount

of gases dissolved in seawater? ] ,
a. density, viscosity; : i

b. temperature, salinity; )

c. conductivity, chlorinity. - !

\

II1. TTucbMepHO mepeBenauTe caeAywomui TeKcT. KoHTpossHoe
BpeMs — 15 MHHYT. ‘ 1
|

\

Seawater density is the mass per unit of volume which depends
on salinity (the amount of dissolved substances m\the water),
temperature, and pressure. The latter depends in turn on the depth
of water. Fresh water has a density of essentially 100000 gram
per cubic centimetér, whereas seawater density commonly ranges
between 1.02400 and 1.03000 grams per cubic centimeter. Although
this range may seem insignificant differences of bl]]y a few
tenthousandths of a gram per cubic centimeter can be important

in deep currents and water miasses. (

Density of Seéawater

paok 3. THE OPEN OCEAN

LESSON 9

|

ynpax«:HeHHe 1. I'Ipoumame sariiaBue 6/0Ka 0\ TTonymatite,
0 ueM MOXKEeT HATH peub B 3TOM O6JIOKe TEKCTOB; npqsenme 10—
15 cnos, KoTopble, C Ballel TOUKH 3PEHHS, JOJKHB BCTPETHTBCH B
nem. [lompoByfite TaKxKe ONPEAeTUTH, W3 KAKUX pasjenop MOXer
COCTOSITh JAHHBIH TEKCT. DBICTPO NpPOCMOTPHTE TEKCTH, BXOJIALIHE

B 60K 3, H IPOBepbTE NPABUIbHOCTb CBOHX npegno.nox{emaﬁ

Vunpaxuenne 2. He Oonee uem 3a 7 MnHyT\ npounraiTe
TeKeT 3A, a 3areM mocrapaliTecb MaKCHMAaJbHO HOJIHO\BOOIIpOHSBe-
CTH €ro COAepHKaHue Ha pyccxom A3BIKE. \
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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 heal 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 fo local chmatlc
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 pyveno-
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 wusually absent, so deep-ocean waters exchange gases with
the atmosphere, giving up excess carbon dioxide and taking up
dissolved oxygen.

YnpaxHenue 3. Oupenesure pyccKHe COOTBETCTBHS CJleAyiO-
HIUX CJAOB H CJOBOCOUETAHHH, BCTPETHBIIMXCS BaM B TekcTe 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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Ynpaxuenue 4. Haliiure B npaBoli KoJOHKe aHINHACKAE 3K-
BUBAJICHTH CJEAYIOLIHX CJOBOCOYETAHUH: \

. LHOKCHI yriepoia
COJIHEYHasl pafManus
TepeHoC TemJa

BOASIHOA map

B CBOIO OYepesb
npeTepneBaTh H3MEHEHHS
ray6uHa TepeMellHBaHus
H3MEeHEeHHS IJIOTHOCTH carbon dioxide |
BBICOKHE TIHPOTH in turn \
10. pacTBOpPATE KHCIOPOX 10. density changes

|

|
VYnpaxunenue 5. 3anojqHdTe MPONYCKH B npenno‘ierHﬂx IO Ji-

\

. transport of heat | |
water vapor ]
to undergo changes
depth of mixing )
solar radiation |
high latitudes |
to dissolve oxygen

© 00 N D TR 0B
© 00N O TR WO

XOIOAIHUMH IO CMBICJHY CJIOBaMHU.

1. The surface zone undergoes major changes . . . . seasonal
variations in heating, cooling, evaporation and transp‘lration

2. These processes control the temperature, sahmty and .
the density of surface waters.

3. The pycnocline acts as an -effective .. .. shghtly leaky,
barrier to vertical water movements.
4. The pycnocline zone acts . .. . a ce111ng 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. Hafinnre no ciosapio, eciu B SLOM ecTb He-
06XONUMOCTb, 3HAYEHHS UPHUBENEHHBIX - HHXKE Hapeuni; | onpenenuTe,
OT KaKHX CJIOB OHH 00pasOBaHBI. \

Usually; primarily; nearly, particularly; slightly; readlly, easily;

vertically. J

Vnpaxuenue 7. (HapHa;I paGota). Hpoqmam‘e tTeker 3A
ele pas H BHIIUIIHTE H3 HErO Te CJIOBA, 3HAUEHHS KOTOPHIX OCTa-
JUCh JJi Bac HeuaBecTHEIMH. CpaBHHTe HX €O cxosan)‘m BBHITIACAH-
HHIMH BAalllUM TOBapHIleM; OGCYIHTE NPEAIosaraeMoe 3HAYEHHE BBHI-
THCaHHHX CJIOB MexXnay coGofi. B crydae HeOGXOXMMOCTH HCMOJIb-
3yHiTe ClOBaph. \

\
Ynpaxuenue 8. Hamlme B TekcTe 3A OTBETHl Ha CJIeAVIONIHE

BONIPOCHIL.
1. Kaxkne  tagTopu ABATIOTCA onpeﬂe,nmoumMn i HpOHeCCOB,
MPOUCXOAAIINX B OTKPHITOM OKéaHe? ‘
2. M3 'KakKuX .3JIeMeHTOB qoopMpreTc;I CJIOHCTAs CprKTypa OT-
prbITOI‘O okeaHa?
3.'Uro o6yc/oBaHBaeT \4eHbmy}o HJIOTHO(‘TI) BOILbI B’ noBerHQCT—
HOH 30He OKeaHa? oo
4, YUem obbacusercs 6OJ1bIIIaﬂ YCTQAUHBOCTD BO}:LEI B TIHKHO-
- KJAUHE? .
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YnpaxHenue 9. 3aKOHUHTe CJEAYIOUIHE MPEJOKEHHS.
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 ... ..
Yupaxuenue 10. ([Tapuas paGora no tekcty 3A). 3ananue 1.
IlpuaymaiiTe moA3aroJoBKM K KaXKAOMYy ab3amy TekcTa.

3ananne 2. Eciu 6wl mepen Bamu cToslJla 3ajaua BHIOpaTh ONHO
UpefIoXkeHHe B KauecTBe KJIOUEBOTO K TeKCTy, Kakoe Mpemo-
KeH#e Bu Obl BHIOpaAn?

3aparne 3. Hafinure KJ0UEBHE NPENNOXKEHUS B KaxpoMm absaue.

TEKCTA.
ananne 4. Kaxue nosoxKeHus BTOpPOro af3ama TeKCTa Haxo-
RST PasBHTHE B HOCACIHHX Tpex abzamax?

Ynpaxunernue 11, 3anonsure TNPONYycKH TOAXONAIIHMH IIO
CMBICJTY CJIOBaMHU.

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 mlles before becoming mdlstmgulshably
with other waters.

is; are; forms; than; as; mlxed masses many; its; of; charac-
terlstlc

VunpaxueHue 12, Tlepesepure TekcT muHCbMeHHO. KOHTPOJb-
Hoe BpeMs — 20 MHUHYT. :

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
zone, there is no photosynthesis and most of the food consumed
there is «imported» from the surface zone. Some food for bottom-
dwelling organisms is camed by turb1d1ty currents from the con-
tinental shelf. -
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Ynpaxunenue 13. Cpenn npusefleHHbX HHXKe (DOPM YKaxuTe
GbopME HHOHHUTHBA:

resulting; is used; to drive; evaporated; to have ehanged has
been domne; are caused can move; to be flowing; frozen having
passed; must be done. \

Yunpaxuenune 14. Haiianre B Tekcre 3A npe/:moxgeﬂm, conep-
wamue Gopmbl HHOUHATHBA. [lepeBenriTe MX Ha PYCCKHH f3BIK.

YnpamxHeHue 15 Bobepure W3 HaHHBIX TpelJiOiKeHU#l Te, B
KOTOPHIX HH(MUHHTHB BHICTYHaeT B (YHKIUHUSIX OHNpeneJeHHss U 06-
crosTesibcTBa weau. [lepesenure aTH MpenokKeHHs Ha pyCCKHH S3BIK.

1. The specific heat of a substance'is the heat requlred 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 canyons, 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 System» is used to in‘chjde 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. w

8. It'is also desirable to know something about the circulation
of water masses. r

LESSON 19 |

Yupaxueuue |. Huxe mpuBojsarcs IBa npejmoxj{eﬂnﬂ U3 Iep-
BOTO H BTOPOTO a6zanes tekcra 3B. Vcxoms u3 conepx{aHm 3THX
npenoXKeHnt, nomapamece OTpeiesNuTh, O 4YeM IOHer peub B TeK-
cre 3B. \

a. The color of ocean water ranges {rom 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 Qb]eCtS reflect
wavelengths of light which correspond to the colors \of the visible
spectrum. |

Ynpaxnuenue 2. Tenepp He Godee ueM 3a 3 MHHYTI:I HaBiiuTe
B TeKcTe 3B oTBeTH Ha CJSAYIOIINME BOIPOCH:

a. [louemMy mpeiMeTsl B OKeaHe HMEIOT IoJyb6oBaTO- setenmifl 1BeT?

6. Uem obbsacHseTcs rofy6o# mBeT MOPCKOR BOABI B TPONHKAX?
i
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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 oolor is because objects reilect
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
16—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. '

Ynpaxuernue 3. [Ipounraiite Texer 3B emwe pas u moaGepure
2—3 BapuaHTa 3ariaBus K Hemy. Brmummte 10—15 caoB, KoTophie
HaHGoJiee NOJHO OTPaXKalOT ero CopeprKaHue.

YnpaxHernue 4. IlpoBepbTe, HACKOJbKO XOPOIIO BH IOMHHTE
CJ0Ba H CJOBOCOYETAHHS, KOTODHE BCTPETHJHCh BaM B INPeXBIAY-
mux rtekcrax. IlpuBenuTe sKBUBaNeHTH CJAEAYIOHIHX CJIOB H CJIOBO-
COYETAHMH B PYCCKOM S3BIKE:

density; carbon dioxide; increase; v. sink; bottom water; v. mea-
sure; water content; salinity; due to; refractive index; dissolved
salts; aquatic plants; solar; water parcel.

YnpaxHeHnue 5. PaccraBpTe NIPUBOJHMBle HHXKE CJIOBa B aJ-
GbaBuTHOM NOpsAAKe B HX H3HauaJbHON (opme; HaljuTe, €CJAH 3TO
HeOOXOAMMO, 3HAUEHUS NPHBOAHUMEIX CJIOB B CJOBape.

Carried; higher; greater; decreased; produces; scattering; wa-
velengths; falls; seen; transmitted; reached; perceived; colors.
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Ynpaxuenue 6. He sarasnmBas B Teker 3B, HO,ELJII/IHHOE Has-

BaHHe Kotoporo «Lights, samonunTe mpomycku B ,ILaHHbIX npenJso-
JKEHUSIX MOAXOAANIMMH 10 CMBICAY TJIOTCJAAMH. \

1. Higher concentrations of particulate matter . . J
amount of scattering and absorption. f

a. result in, b. result from, c. cmresponds ‘

9. The color of ocean water . . . . from a deep 1nfd1g0 blue to
yellow green. i

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 ‘

. a greater

4. Only the blue and some green wavelengths .: beyond
depths of 100—250 m. :

a. correspond, b. expand, c. absorb E

5. The true colors of the object . ... be observe“d in natural
light.

a. can, b, is, c. fall :

YnpaxHeHHe 7. B mnpaBofi KOJOHKe HaI/I,U,I/ITE\ auTJHiAcKue

SKBUBAJEHTHl CJAeLYIOUX NpPeAJOKeHH . ,‘

1. LlBer OKeaHHUeCKOH BOJH 1. We see things\m color.
KoJiebJyieTcss OT TEeMHO-CHHEro 2. Objects in the \ocean usual-
IO XKeJTOro: . ly appear to be blue green.

2. B Tpomnuueckix palioHax 6uo- 3. True colors of| the objects
JOrHueckast IPOLYKTHBHOCTB .can be observed in natural
HesHauHTebHA. light.

3. Mbl BHAMM Bellu B IBeTe. 4. The color of ocean water

4. [lpegméers B OxeaHe OGBIYHO ranges from deep blue to
JAMEIoT  roJiyboBaTe-3eeHbll yellow.
uBeT. ‘ 5. There is httle biological

5. IlogsmuHHBIe 1BeTa IpexMe- productivity in equatorial
TOB MOXHO HalJI0faTh IPH ‘ regions.

€CTECTBCHHOM OCBCIICHHMH.

VYVonpaxHeHnue 8. (I'IapHa;{ pa6ora). B kaxuo# CTPOUKe NpH-
BOJHMOIO HHIXKe TeKCTa HalJHTe HO3ZHIHI0, KOTODPYIO A\omxen 3aHH-
MaTh COOTBETCTBYIOHIMH CBSI3VIOUIHH 3JE€MEHT.

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
abserption of light; pure water scatters bluish | and
colors more readily reddish colors. In addition i than
water is more transparent blue than to red. I to

. w
Yuopaxuenune 9. (IlapHaa pabora). BuiGepure ONIMH H3 a63a-

ueB TexcTa 3B, npuaymaiite 2—3 BONpOCa K HEMY. Hoqpocme OTBe-

THTb Ha HUX JAPYrylo napy cryfeHToB. OOGMeHsHTeCh BOIPOCAMH.
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Ynpaxnenne 10.. CocraBbTe KpaTKHH IUIaH INepeckasa Tek-

cTa 3B; ucoab3yfire eroc OCHOBHEIE IIOJIOXKEHHS IJs TOTO, YTOGH CO-
CTaBHTh DE3IOME TEKCTa, COCTOoAlilee M3 3—5 MpeANOXKeHHH.

Yupaxuenue 11, [lucbmenno mnepeBefuTe C/eAyIOWHAH TEKCT
Ha pycckui sA3blk. KoHTposbHoe BpeMsi— 20 MuHYyT.

Light and Seawater Color

An abundance of particles in water changes its scattermg
properties, irequently 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 light remaining
is more yellow green.

YnpaxsHeHHe 12, Cpe/m IIpPIBeH.eHHbIX TIPEMJIOKEHHN BHIOEPH-
Te Te, KOTOPHe COAEPXKAT HHPHUHHTHBHLIE KOHCTPYKLHE — «CJOXKHOE
nojJIeKallee» - 1 «CJOKHOe JOIOJHeHHes. - [lepéBefiuTe 2TH mpeiJo-
KEeHHs TMHCbMEHHO.

l. Warm, arid climate around the Mediterranean Sea causes

its surface water to evaporate at a grea’c 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 oceanographic research during 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 shelf.

6. In higher 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 den51ty
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 discussion as to the processes that
have led to the formation of the continental shell.

10. Surface waters have ample opportunity to adjust to local
climatic conditions and to dissolve atmospheric oxygen.

Yonpaxuenue 13. [lepesepnte ciepywoiine npemnoxkexus, o6-
palas BHMMaHHe Ha BBIAGJEHHBle GOPMBI U CJIOBOCOYETAHHS,

1. No prefrontal cloud systems appear with cold fronts.
2. Some ancient rocks appear to have been iormed by primitive
one-celled plants.
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3. When sea water reaches the freezing point asnd continues
to cool, water crystals of neelde-like form appear. s

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 bhe 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 conttnental drift.
* 7. Although we are dealing with only one ocean, for convenience
we divide it into ‘three parts: the Atlantic, the /Indlan 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
fongperiod forces. J

9. It is well known that marine climates are Very moderate,

10. Water warms slowly during periods of msolatlon 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 \‘

Ynpaxuenune 1. (ITaprag pabora). JanHbe cnoaa BH BCTpe-

'THTE B TIpEASardeMoM HHKE TEKCTE. Hpemne ueM npoqmarb €ro,

O3HAKOMbTECh C STHMH CJIOBAMH H CJIOBOCOUETaHHSAMH; eﬁcyaure BMe-
cre ¢ APYIHMH CTYAGHTAMH NpEANOJAraeMoe CONEPXKAHHE STOrO
Texcra. Ilocrapafitece HafitTh s Hero sarviaBHe. igmoxute CBOH
NPELNONOXKEHUA O COLEPHKAHHU TEKCTa NO-aHIVIHMACKH B MHCHMEHHOM
BHIE.

Solar energy; heating; absorb; insolation; radiating energy;
layered structure; thermocline; temperature changes isotherms;
transfer of heat. /

Temeps mpountaiite TEKCT ¥ MPOBEPbTE OPaBHJBHOCTb CBOHX npen-
nojoxenu#i. KonrposbHoe BpeMs — 7 MHHYT. P
|
Text 3C g
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 whjen 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 horlzon at all
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seasons. Near the poles the sun is never far above the-lorizon
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 effect of heating the ocean’s surface is to cause the layered
structure. Vertical {ransfer of heat in the surface zone creates
a nearly isothermal (iso-equal; thermal-heat) mixed surface zome.
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 continental
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
fransport cool water toward the equator; the Labrador Current
is an example.

Yunpaxuedue 2. He Gojgee uyeM 3a 3 MHHYTH Hamlme B TEK-
cre 3C oTBeTH Ha CJAeLYIOIIHE BOIPOCHL :

I. B xakom HampaB/JeHHH OCYIIeCTBJSIeTCS TiepeHOC XOJIOI[HOH BO-
nnl J1abpajopckuM TeueHHeM?

2. Tlouemy B GONBIIMHCTBE OKEAHOB TEPMOKJHH COBNAJaeT C IHK-
HOKJIUHOM?

3. Kakue (aKTopnl BJHSIOT Ha KOJHYECTBO IHEPTHY, nomomae-
MO OKeaHOM?

Yupaxunenue 3. (Ilapuas paGora). B Ttexcre 3C, BeposiTHO,
€CTbh CJIOBa, 3HAaueHHs KOTOPHIX BB He 3HAere. BHIHIIATE HX,
CpPaBHHUTE € TEeMH, KOTOpHle BHINIHCAJ Balll cocell, H oOCyIHTe .HX
npejnosiaraeMbie 3HadeHHsd. l1poBepbTe TPaBUABHOCTH . CBOUX TIpeji-
NOJIOXKEHNH NO CJOBAPIH.

Yunpaxuenue 4. (Ilapuas pabGora). Brifepute u3 JaHHBEIX

IpelJioKeHHH Te, KOTOpHle HanbGoJjiee IOJHO OTPaAXKaOT CONEpXKaHHe
texcra 3C.

1. Surface waters are warmest in late afternoon. o
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 jand cooled
by radiating energy, primarily from the polar and subpolar regions.

Yunpaxsenue 5 Ykaxkure, B KaKHX NpelJoxeHHsX Tekcta 3C
COJEpKHUTCS HoBas JJsi Bac uHoOpMauus. ((

Ynpaxuenue 6. 3anonHuTe NPONYCKH B CIEAYIOLIHX TpezIo-
JKEHHSAX NMOAXOASIIHMH [0 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 pomts of\equal tem-
perature within the Earth. I
3..... is the zone where water density changes ‘\mth depth.

4, Radiation from the sun received by the Earth’s surface is
called . J

ynpamﬂe}me 7. Huxe NPHBOZHUTCH HECKOJIBKO tnonon{e}mn
He COOTBETCTBYIOIIMX NeHdCTBHTEJNBHOCTH. BHHMaTeJNbBO ‘npoqmame
teker 3C, noxsMHHOe HasBaHHWe KoToporo «Temperature — Heating
and Coolmg» U CPaBHHTE €ro C JAAHHHMH HNOJOXEHHAMH; HCTpaBbTe

HX W OGBICHHUTE, TIOUEMY OHH HEBEpHBHL “
1. The Earth is cooled primarily in the tropics. |

2. Changes in density cause changes in temperatuﬁe

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 iransports cold water toward the poles.

5. The amount of energy absorbed by the ocean does not depend

on latitude and time of year. }
Yonpaxuenue 8. B caeryolux npeanomeﬁnﬂx 3alOJHHTE
NPONYCKH NOAXOAALIMMH IO CMBICTY CJIOBAMH. |
1. Rapid vertical transfer of heat in the surface zone creates

a . ... isothermal mixed surface zone. |

a. such as, b. nearly, c. which |

2 ..., belts of equal surface-water Lemperature;trend east-
west. t

a. in general, b. rather, c. nearly A : ;

3. Some boundary currents . .. . the Gulf 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 turn, b. nearly, c. such as

|
]
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- B. Surface isotherms deviate from their east- west hends nearj

the continents . . . . in the western North Atlantlc
a. nearly, b. especially, c. rather

Yuopamuenue 9. CocraBbTe KpaTkui IUIaH nepecxasq TEeK-
cra 3C.

Ynpaxuernue 10. TlepeBeinTe CHAeAYIOMHHA TEKCT IIHCEMEHHO:
KoHTposibHOe BpeMst Ljsl NepeBoja — 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 fo 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
Ynpaxuenune 1. Halinure B Tekcre 3D oTBern Ha caepyiomue
Bonpocu. KoHTposbHOe BpeMsi— 5 MHHYT.

1. B kaxux pamHax OKeaHa THKHOKJHH TacTo cosna,uaeT ¢ ra-
JOKJHHOM?

2. B xakux mpegenax KoJIeBJIeTCs COEHOCTh BOJNE B OKeaHe?

3. Kakue (pakTOpH BAMSAIOT HA HCIApeHHe C NMOBEPXHOCTH OKeaHa?

Text 3D. Salinity — Evaporation 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 sahmty
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 coincidés 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 (3 3%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 (1) local
insolation, (2) wind speed, and (3) relative humidity of the
overlying air. Because of abundant insolation, the *fropzcs and
subtrxoplcs experience large amounts of evaporatlon iConversely,
there is less evaporation in polar regions. !

Ynpaxuenue 2. BcnoMHHTEe 3HaYeHHs CJAEAYIOUIHX CJIOB,
BCTPETUBIIHXCH BaM B TeKCTe HPEABIAYIIEro ypoKa: {

amount; altitude; latitude; receive; surface; comc1de unequal;
heating; dev1ate consequernce; boundary \

YHpa}KHeHHe 3. Ilpountaiite cieayolye cI0Ba H3 TEKCTA 3D
U onpelesHuTe, KaKHe CJOBA B PYCCKOM SI3HKe nomora}oT HOHATE HX
3HayeHHe:

primarily; role; formation;; halocline; effect; Local; control;
range; equivalent; approximately; continent; insolatipn; tropics;
region. \

Vnpa}xﬂeﬂne 4. Haiiiure 3HAUCHHSA MPHBOAHMBIX \CJIOB B CJIO-
Bape.

to cause; evaporation; precipitation; to add; removall to dilute;
despite of; remamder range. . g
YnpaxHeHue D. B mpaBoil KoJoHKe HailiuTe pyccxne 5KBHU-

BaJICHTH ChaedYyIOUIHuX CJIOBOCO‘IeTaHHI/I 1

I. ice formation l. peuno#t crok 1

2. to play a role 2. npecHas BOJAa |

3. ocean surface 3. bopMHpOBaHHe JbAA

4. salinity changes 4. grpaTh pOJb - \r

5. river discharge 5. BONSHOH map -

6. excess precipitation 6. fIOBEpXHOCTb OKeaHa

7. cooling process 7. H3MeHeHHe coneHobTu

8. fresh water 8. ApKO BblpameHHoe‘ BO3JeH- .
9. water vapour CTBHE { -
10. pronounced effect 9. usGHITOUHEIE OCA/KH

10. mpomece BHIXOJMAXKHBAHHS
\ .

ynpa:»KHeHHe 6. BHIIHIIHTE U3 TEKCTA 3D BCE CJIOBA, KOTOpre-
HCTIOJIb3YIOTCS /ISl OMHCAHHMS NMOHATHS <«COJNEHOCTB», |

!
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- yl’!p AXHEHHUE 7. PasmecTuTe IPHUBOLYMBbIC HHXKE CJ0OBa H CJ0-
BOCOUETAHUSA MO CJACAVICIIMM TeMAaTHYECKHM Trpyriam:

TepMuHB Ofbmenayynan JeKCHKA CaA3yIiHe 3JTeMEeHTH

salinity; changes; to cause; evaporation; precipitation; river
discharge; pole; salts; process; halocline; effect; than; hence;
to dilute; pycnocline; however; despite of; to reduce; to control.

Ynpaxuenue 8 (Ilapuas pabora mo tekcry 3D). 3ananue 1.
[TpunymaiiTe NOA3aroJIOBKY [Jisi BTOPOTO M TPeTbero ab3aieB TeKCcTa.

3ananue 2. Bubepure ua Tekcra 10—15 KiIi0ueBHIX CJIOB.

3apanpe 3. Hafigure Ka0UeBble NpPENJIOKEHHS B KaXJIOM absaue
TEKCTa. v

3apanne 4. Eciu 6B mepex BaMM CTOsJIAa 3ajfaua BHOpaTh OJHO
npelJoXeHHe B KauecTBe KJIOUEBOrO K TEKCTY, KaKoe HpelJoMKeHHe
BH 6B BEIGpaau?

Yunpaxnenue 9. CocraBbre NIpeHJOXKEHHS, B KOTOPHIX TI'OBO-
puJsoch OBl

— 0 (pakTOpax, BIHSIOLIUX Ha -COJEHOCTH BOJH B OKeaHe;
— O BJHMAHHH COJNEHOCTH HAa IJIOTHOCTE MOPCKOH BORHI;
— O BJHSHHH OCAfKOB H4 COJIEHOCTb BOJAH B OKEaHE;

— O JHana3oHe H3MEHEHUH COJIEHOCTH B OKeaHe;

— 006 HCHapeHHH ¢ TOBEPXHOCTH MOPCKOH BOJIH.

Ynpaxuenue 10. IIucsMeHHO nepeBenuTe CJAELVIOWIHH TEKCT.
Konrtponssoe Bpema— 20 Mugyr.

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.

Ynpaxuenue 11. (ITapuas paGora). YcTHO IepeBeiuTe Cie-
AYWOWHE TeKcT Ha pyccku#l s3HK. KOHTpOJbHOE BpeMsi— 7 MHHYT.
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Evaporation and Precipitation

Maximum amounts of evaporation occur in subtroalcal regions
where the persistent trade winds blow throughout the year. Also,
the subtropics are areas of clear skies and relatlvely dry air.
Relatively high surface salinities near 30°N and 30°S Sdemonstrate
that these are areas of excess evaporation. D1mmlshed( evaporation
in equatorial regions is due in part to the light and variable
;mnds reglonal cloudiness also contributes by dlmlmshmg inso-
ation .

Yup axkuenne 12. Bnibepute HpaBHJIbeIH Bapnag{T nepeBoza
BBIEMEHHEIX POPM U CJOBOCOUETaHMH:
1. This Antarctic water does not appear to pass ;throug\h the

Pacific Equatorial Water Mass into the North Pacmc‘
a. OKasHBaeTcs, UYTO. b. mosiBaseTcs

2. The Equatorial Water Mass has relatively hlgh salinity
ranging from 35%, at a depth of 100 m to down to 34. 6%0 at 800 m.
a. M3MeHAIOIYIocH  b. H3MEHeHHUs

3. No deep water is known to form in the Pacific Ocean
a. U3BECTHO, 4TO. b. 6BLIO M3BECTHO

4, It was not untll the 19th century that a more or less
complete understanxdlng of what caused waves developed.
a. 3T0..., KOTOpH#  b. JuLlb

5. The C1rcumpolar Current meets its greatest restrxctlon as it
passes through the 1000 km Drake Passage.
a. 3t0  b. oHO

6. The main circulation to be observed in Antarctlc waters is
the Circumpolar Current.
. a. foAXHO Habawpateess b, KoTopoe Ha6mo11aeTca

7. It is the absorbed radiation that increases temperature.
a. 3T0..., KOTopoe  b. UMEHHO |

i

f‘

Tectwt K 60Ky 3
1]

o |
I. ¥Ykaxkure GYKBOH aHIVIMACKHE S5KBUBAJEHTHL cnezxx‘}onmx CIOBO-
© coueTaHuH: 7 |

1. ray6una mepememmusaHusi  a. high latitudes }‘
2. H3MeHeHHs! TMJIOTHOCTH b. river discharge |
3. BBICOKHE IHHPOTHI c. fresh water »
4, mepeHoc Temia d. density changes ‘
5. peuHo#i crox e. bottom water ‘f\
6. H3GBITOUHEIE OCALKH f. water content |
7. mpecHas BoOjJa g. dissolved salts |
8. moHHas BOja h. transfer of heat |
9. pacTBOpeHHBEIE COJIH i. depth of mixing |
10. conepxanue BOAHI j.

excess prec1p1tat1<\)n
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II. B npaBofi koJioHKe HafinuTe W 0603HaubTe GYKBOH CJIOBa, 06-
paTHple DO 3HAYEHHIO CJOBAM, PAaCIOJIOXEHHBHIM B JIeBOH KOJIOHKeE:

1. vertical a. shallow

2. deep b. (v.) cool

3. surface 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

HI. 3anonnnTe NPONYCKH B TPEANOKEHHSX MNOAXOASIIHMH IO
CMBIC/IY TePMHUHaMHU.

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. :

N

I. O6osnaubTe  COOTBETCTBYIOWIMMH OYKBaMM INpPeAJOKEHHS, CO-
Iep:Kallie HHGUHUTHBHBIE KOHCTPYKIUH.

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 pomt of orlgm
until they reappear at the surface.

II. ¥xaxure OykBOH NpenJOXKeHHs, NEPEBOJ KOTOPHX CJeLyeT
Ha4Y¥HaTh CO CJOBA <UTOGEI»,
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I..To understand the significance of water density we carn con-
duct the followmg 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 Lfrorces.

5. To test the above statement is not difficult. ,

111. BuiGepure mnpaBUIBHBIE BapHaHT TepeBoja <<I/abllleJIeHHbIX
popm. ; |

1. Salinities are known to range from 2% to over 100%, due
to high rates ot runoff. |

4. 3HaJy, uTo, b. MU3BECTHO, UTO. C. CTajio HSBGCTHb, 4TO .

2. On the front end of a group the waves seem con‘stantly
disappearing, whereas new waves appear at the rear.
a. Kax)eTcs,, uTo..., b. NOSIBJSIOTCH, C. OKA3HIBAETCS| UTO.

3. Attempts to determme the causes of the change in rela’uve
level of the ocean and the continent have not rnetr with great
success.

a. OmpejennTb, b. KOTOpHIE ONPELEJSIOT, C. OKEISI:IBa\e’ICH yTO .

4. No significant density discontinuity layer is present to act
as a boundary layer that keeps surface variations restrlcted to the
top layer [

a. peficTBOBATh, b. KOTOpHIE ,U,ePICTByeT C. JOJIKeH IeHCTBOBAThb

It was the wave produced by this disturbance in the Aleutian
Trench that was recorded throughout the coastal reglons of the
Pacific Ocean on seismograph. |

4. 9TO..., KOoTOpad, b. HMEHHO, C. HE NEPEBOLHTCS i

6. It may be that the bootom water masses throughout the
world ocean originate in the -Atlantic Ocean.
‘A, UMEHHO, b. 3T0, C. He HEepPeBORUTCAH

7. As the Antarctic Bottom Water moves northard along
the bottom it is carried to the east by the Clrcumpolar Current
a. 3710, b. OHa, C. He NEPEBOAHTCH

8. The water at the surface develops a density g’qreat enough
to allow it to sink and move off o the south as NQl‘Lh Atlantlc
Deep Water during winter. |

a. 4ro6H AaTh BO3MOXKHOCTb, b. KOTOpas IO3BOJSET, C. HOJIK-
Ha MO3BOJIHTH I

T » ]

I. PaccraBbTe MpeNJIOKEHHS B HX JOTHYECKOHl IOC/ELOBATENbHO-
cru. (B cpoeli paGoTe yKaxHTe TOJBKO IOCTEL0BATENRHOCTE HOMe-

pOB mpeJsoOXKeHHuH.) 3 ,
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I. In the Northern Hemisphere, however, the ocean surface is
slightly warmer than in the Southern. 2. This has been exnlained
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 OIpeAENHTE, TAE KOHUAeTCs ONHO IIPeiJIo-
JKeHHe M HauumHaercss Apyroe. B cBoux paboTax yKaxKuTe JIHIb CJIO-
Ba, MocJe KOTOPHIX HAYMHAEeTCsl HOBOE IPeNJOKEHHE.

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 Straits of Gibraltar, sinks, and
spreads several hundred kilometers into the less salty, lighter
water of the Atlantic Ocean.

III. MepeBenute crenywomuil TeKeT NHCbMeHHO. KOHTposapHOe
BpeMsa — 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

Ynpaxuenue 1. (Ilapras paGora). Ilpounraiite npusoguMoe
HU3KE TpedHcjoBUe K OJOKY TEKCTOB, OGDbeIHHEHHBIX Ha3BaHHEM
«Ocean Circulation». TlocrapafiTecp oIpelefiuTh TeMaTHYECKYIO
CTPYKTYpy 3Toro Gaoxa. IlpuBemnte 10—15 cjioB, KOTOpHE, C Balle
TOYKH 3PeHUs, LO/DKHBI BCTPETHTbCA B TeKcTaX OJI0Ka.
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Currents, or water masses in motion, are drivén ultimately
by energy derived from the sun. These masses can He 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 high density mass which sinks slowly benea?(ch 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 wusually 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. ‘

BeicTpo mpocMoTpHTE TEKCTH 6Ji0Ka 4 H HPOBEPhTE |NIPABHIbHOCTD
CBOMX MPENION0XeHUH. ‘J

LESSON 13 |

Unit 4.1. Horizontal Circulation

Ynpaxuenue 1. (Ilapuas pabora). 3amamme . Hcxoms wus
HasBaHusa pasgena 4.1 («Horizontal Circulations) | mocrapafitecs
ONpEeJeNHTh, O YeM TOHIET peyb B 3TOM pasfeie; UTO Bbl 3HaeTe
IO CYIIEeCTBY LAHHOTO BOIPOCA. ~ | )

3apanne 2. Bumumute 10—15 cjaoB, KOTOphIE, €| Balled TOUKH
3pEHHA, HOJKHH BCTPeTHTbCS B pasgfene 4.1.

Text 4.1.A. Wind-Driven Circulation

Yupaxuenune 1. Ilpounrafite NpHBOAUMBIH HUXKE TEKCT, 2 3a-
TeM nocrapaiTech HauboJsiee IOJHO BOCIPOU3BECTH €I0 COAEPKaHHE
no-pycckd. KonTposbHoe npemsa-—5 mumyr. Cienyioilde cioBa mo-
MOT'YT BaM MOHSTh COAEPIKAHHE TEKCTA: |

wind-driven circulation — BerpoBasg HHpPKyJASLHUS ;
stress — HanpsiKeHune “
interface — nmosepxHOCTL pasiesa |
trade-winds — maccarsl !
backbone — ocHoBa

to set in motion — npuBOAMTL B IBUKEHNE |
to deflect — otxnonare !
clockwise — o wacoBoH cTpeske I
counterclockwise — NpoTHB YacoBOH CTPEJKH \‘
gyre — ppalienyde MO KPYTy, CIHpaJb ‘
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margin — rpanuia

respective — cooTBeTcTBYIOMUH
to push on— ronKath, ycKOpsATH
to complete — 3apepmath

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.

YnpaxHenue 2. IlepeBenure HpounTansHuii TekeT yctHO. KOHT-
poJibHOe BpeMs— 10 MHHYT.

T A,

Text 4.1.B. Ekman Spiral

YuopaxuHernue |. B mpuBOAMMOM HHXKE TEKCTe YIOMHHAOTCA
HMeHa Hu3BeCTHBIX yueHnix ®. Hancenma u B. Dxmama. ITlpounrafite
TEeKCT W HafiiuTe B HeM OObsSCHEHHE TOH DOJH, KOTOPYIO CHIrpaju
3TH y4eHble B CO3M2HHM TEODHH BETPOBOH LUPKYJASLHH. KOHTPOJB-
HOe BpeMs— 3 MHUHYTHI.

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. Walirid 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 Ssets
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 thek 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 #hat depth is
actually moving in a direction opposite to the direction of the wind
that set the water in motion. | :

!
{

YnpaxuHende 2. B npaBofi KOJOHKE HafIHTe DPYCCKHE SKBH-
BAJIEHTBl CJAENYIOIINX aHIVIMHACKUX CJOBOCOYECTAHHH: |

to develop a theory . 1. 06BsCHATD npnfmﬂm
to set in motion : 2. HampaBJieHHE BETpa
water lamina CO37aTh TEOPHIO
wind stress . IPUBOJUTL B JBHIKEHHE
wind direction TIOBEPXHOCTHOE | TEUeHHE -
mathematical relationship HeGOoJBIIOA 00beM BOJEI
to explain reasons MaTeMaTHiecKasg 3aBHCH-
surface current MOCTb

8. HampsxKeHHe BeTpa

O N O T GO N
NO oUW

Yupaxuenue 3. IIpoepbTe, NOMHHTE JH BB TPH OCHOBHHIE
(GopMBI NPHBOAMMEIX HMXKE IJIaroJos. B ciyuae HEOGXOAMMOCTH IO-
CMOTpHTE 3HAYeHHs CJOB B CJOBape. )

Move; recall; explain; describe; assume; blow; lpass; impart;
lose; occur; set. v T

‘ |
Vopaxuesue 4. [lpounrafire tekct «Ekman Spirals eme pas

# YCTHO IMepeBefuTe ero BTOPoH ab3am Ha PYCCKHE SSHK.

\
YaunpaxHenue 5 IHuxe npusojstcs elile ABa TEKCTa, 6auskue

no ceoell tematHke Tekcry «Ekman Spirals. Tlpountaiite ux u mo-
crapafiTech OTBeTHTb Ha CJEAYIOIIHE BOIPOCHI: }

— Kakasa unopManusa oTIudaeT TPH TeKCTa Apyr| OT npyra?

— B ueM COCTOHT CXOACTBO 3THX TEKCTOB? ‘

Koutpoasuoe BpeMsi— 10 MHHYT. |

: |
Text 4.1.C. Laminar Flow in the 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 «grab»
surface waters and set them in motion. A steady lwind 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 2% 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 extenﬁding 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.

Text 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 effect.

As friction 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 surface

water flows at an angle of 45° to the wind direction (45° to its
right in the Northern Hemisphere; 45° to its leit 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 free 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. )

Ynpaxuenue 6. IlepeBenute caenyrooume npennpmeﬂnﬁ, 006-
pamas BHMMAHHME Ha BLUIeJCHHbie (OPMEI U CJIOBOCOUCTAHHSI.

. 1. To explain the reasons for the water masses moving as they
do relative to the wind direction, we will recall thew observation
made by Fridtjoi 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 d1rect10n to the
right of the one that set it in motion. ‘

3. Wind ripples or waves seem to cause the surface rotighness
necessary for the wind to «grab» surface waters and|set them in
motion. ;

4, Wind cause the surface water to 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 wihd direction,
its movement describing a spiral known as the Ekman spiral.

YnpaxHeHue 7. Bubepure npaBusbHBI 1 epeBom BBHIJI€EHHBIX
CJIOB. |

1. Normally, the lithosphere, the hydrosphere and the atmosphe-
re are arranged one above the other.
a. oxgHa, b. atmocdepa, c. He IepeBOLMTCS ‘

2. In the Baltic, as in the Black Sea, prec1p1tat101‘1 and runoff

greatly exceed evaporatlon 1

a. o Mepe TOro, Kak, b. Tak XKe Kak H, C. B KauecTse

3. On this basis one finds a total excess of prec1p1tat10n of
about 0.09 million- m3/sec. |

2. ONHH, b. H3OHTOK, C. He [EPEBOAUTCH “

4. The distribution of land and water is asymmetrlcal since
land areas are concentrated mainly in the Northern| Hemlsphere

. ¢ Tex mop, -b. TaK Kak

5. In this area a general increase of surface sallmty since 1900
seems to be established.. j

‘a. ¢, b. Tax Kax ‘\

6. The most common method is an indirect one Wthh calculates
the density of a sea water sample from the known sallnlty tem-
perature, and pressure. ‘ “

4. ONHH, b. MeTOA ‘

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. KOria, b. Kak, c. TaKk Kak |
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Ynpaxsenue 1. HepeBelmTe TeKCT mHchbMeHHO. KoHTpoJbHOE
BpeMs JJis TMepeBoja — 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 h111 produce geostrophic currents.

LESSON 14
Unit 4.2. Vertical Circulation

Ynpaxsuernue 1. (Ilappas pabora). 3amanume 1. HMcxonms us
HasBaHusa pasjena 4.2 («Vertical Circulation») mnocrapaiitecy ompe-

LeJUTh, O YeM INOHAeT B HeM peqb 4YTO BhI 3HaeTe I10 cymeCTBy‘

AQHHOrO BOIIpOCa.

3azanue 2. BrinuumuTe 10—15 CJIOB, KOTODBRIE, C Balleli TOUYKH
3DeHUS, AOJKHB BCTPETUThCA B TEKCTaxX pasjena 4.2.

Yunpaxuenue 2, (Ilapuas pa6ota). [IpounrafiTe mpuBOAUMBIH
HHXXe TeKCT, KOTOPH{l AOMKeH OMOUb BaM nposepmb NPaBUIALHOCTD
CBOHX IIPeAIOJIONKEHHH,

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, this circulation is

referred to as thermohaline.

Ynpaxsenue 3. [lepeBegure 3arsnabue Tekcra 4.2.A u mocrapai-
TeCh ONpEAeNHTb, KaKue U3 TPUBEJEHHBIX HMXE CJOB M CJOBOCOUE-
TaHHH BH BCTpeTHTe B HeM. [IpoBepbTe JPaBH/JBHOCTb CBOHMX IIpeA-
TIOJIOKEeHUH 1o Tekcry, KoHTposbHOe BpeMs— 7 MHEHYT.
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Upwelling; surface currents; zenith; surfacing of vtzater; diver-
gence; lunar day; estudry; to veer; equator; diflection; .ocean
current system; rotational movement; solar radiation; convection
cell; lagoon. t

|
| |
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 volttme 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 or1\ either side
of the equator, the water on the north side of the equartor 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 surface between the two
currents., Water from deeper layers within the upperj 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 tna]or 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 a d 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
niacroscopic 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. }

VupaxueHnue 4. YKamee AHTJIMHCKHE CHHOHI/IMth IpHBeLeH-
‘ HEIX PYCCKHX CJIOB:

paon region |
volume - 4
zone !

margin |

Lo RO
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TEHUEeHne

HMETb MECTO

HEIOCTATOK

OTKJIOHATBLCA

OCHOBHOH

HabJ0aTh

KOHUEHTPHPOBATD

A GO DD e b 0O RO B O RO = B OO D = B GO DD i R QO N e B QO N

current

. flow

movement
locality

. také place
. develop

. occur

. cause

insufficiency
deflection
deficiency
convergerce
veer

carry

bring
deflect

main

weak

major

low

observe
drive

fill

see

combine
concentrate
set up
surface

Yupaxwuenne 5 Pasmectute npuBeJeHHbe HHXe coBa M cJo-

BOCOYETAHHUA IO CJACAYIHIHUM TeMaTHYECKHM IpyIHIam:

TepMunm

. ( Ofmenayunast JexcHKa

CB43yIOIHE SJEMENTH

upwelling; movement;

toward; masses;

surface current

def-

lection; direction; beneath surface oonvectlve cell: concentratwn

d1ssolve within; devergence along.

YHpaxu{eHHe 6. Onpeneanrte pPYCCKHE SKBHBAJIEHTHI COOTBe’i‘-
CTBYIOIINX AHIVIMACKUX TJIaro/ioB. B mpasuibHOCTH BbIGopa BaM Mo-

XeT MOMOYb TeKeT 4.2. A B KOTOpOM HpHBO}lHMbIe HH)Ke TJIaroJibl’ BhI~

ACJICHEL,

16 3ak, 738

occur —

HMETh 'MeCTO
nepeMeuraThes
NOAHHMAThCH
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1.

2,

bring — . IepenaBaTh
VAepXuBaTh
OPUHOCHTH
replace— H3BJIEKATh
- epeMeniaTh
3aMelaTh
flow — HPOHHKaTh
Teub
ONyCcKaThCs
veer — OKa3kBaTh BJAHSHHe
MeHATh HallpaBJeHHe

NPHXOLUTh B PaBHOBECHE

fill — 3aTlOJHATD
IPOCaYUBaThCS
najgaTh

result from — 6rTH MpHUMHOH
BJHATH
OPHBOAUTL K

blow — Teub

LyThb

HaNOJIHATD

3aKJl0UaTh

fpejmoJaraTh

HabJ101aTh

trap — NIPOIYCKAaTh
U3BJEKaTh
3a/lePXKUBATH

conclude —

that carries cold water to the surface

I
‘

YnpaxHenue 7. 3anojHATe NPONYCKH NOAXORAMMH " 1o
CMEICJIy CJIOBAMH H3 IIPaBofl KOJIOHKHM. !

Horizontal water movements in the
ocean are called .. ...

Upward or downward water move-
ments can be caused by . .. ..

. In an idealized f{rictionless ocean

gravity would be balanced by the Co-
riolis effect, resulting in a . .. ..
is nearly vertical movement

of the oceans.

... .. is 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 effect.
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YnpaxueHnHe 8 CocraBpTe 5—7 nNpemJokKeHHH, KOTOphle CO-
JlepxaJy Obl Clefyloliye CI0BOCOYETAHHSI:

regions throughout the ocean; wind-driven surface currents;
surfacing of water; divergence of water masses; deflection of wa-

ter; rotating gyres; major ocean current systems; concentrations
of organic material.

Ynpaxunenue 9. Hafizute B Texcte 4.2.A jaHHHE, C NOMOLIBIO
KOTODBIX MOMKHO OBUIO OB 3aNOJHHUTh CJAEAyIOmMYyo Tabauuy:

Who What ‘ When

Yupaxsdenue 10. (Tlapuas pabora). B maHHOM OTpPHIBKe TeK-
CTa ONpefeaMTe, Ie KOHYaeTCs ORHO NPeAJIOKEeHHEe H HaYMHAETCH
Ipyroe.

Coastal upwelling is common where prevailing winds tend
to blow parallel {o 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.

Ynpaxuenue 11. ([Tapras paGora). YCTHO HepeBefluTe IpH-
BOAUMBIH HuXKe TekcT. KOHTpOJbHOE BpeMsi— 5 MHHYT.

Upwelling

Extensive upwellmg occurs along the equator in the open ocean.
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.

Ynpaxuerue 12. I[lepeBegure INpelJOXKeHHS Ha pYCCKHUil
A3HK, ofpalas BHUMaHHe Ha BhlJe/jeHHble (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
fluctuations 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 explorarhon of the
world ocean. |
5. It is to be borne in mind that the so-called «long" period
tides» introduce a variation in sea level from day to day.

VYnpaxuenue 13. Cpelll NpHBeNeHHBX HIKe NpPeNIOKEHHM

BbI6epPITe T€, B KOTOPHX BBIJ€JICHHBIE q)OprI )5 CJIOBOCO‘IJGTaHHH cJae-

dyeT NepeBOJUTb ¢ HOMOIILIO CJIOB «HEOOXOAMMOY, <<Hy}KHO>>

1. The energy striking the sea penetrates to greater depth and

thus has a relatively small influence on the temperature of a
greater thickness of water.

2. To some degree, runoff of river water, ice meltm‘g, and free-
zing have to be considered locally. \

3. The tendency is to separate the sensing oceanographical
instrument - for recording or telemetring completely fnom the ship
by the use of anchored or drifting buoys.

It is to be noted that the wind-driven Antarctic \Cmcumpolar
Current is a deep current in contrast to the currents of the warm
water sphere.

5. In the Pacific and Atlantic Oceans seasonal varxatlons of
the character of western boundary ciirrents 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 atcombmatron

of the two. \

7. In order to understand the movement -of the wave we need
to return our consideration to tidal forces. |
|

LESSON 15 [

Yunpaxuenue 1. (I[Tapuas paGora). IIpuBoauMBEIH HMXKe TEKCT
gassiBaercs «Thermohaline Circulation», Ilpexpge, uyeM npodHTaTth
ero, mocrapaftech BCIOMHHTb, YTO BBl 3HaeTe IO CYIIe¢TBY JAHHOTO
Bompoca. A Tenepb Haﬁuure B TeKCTe OTBeThl Ha eneuyroume BO-
TIPOCHL:

1. Kague (akToph ONpefensioT DasjHYus B nnoruocm V- pas-
JHYHBEIX BOJHBIX Macc B OKeaHeP |

r

2. Kakue Q)axropm SIBJISIIOTCSI OCHOBHOR HpHHHHOﬁrBOSHHKHOBe-
HUS TEPMOXaJHHHOH HUPKYJIALHY?

3. B kakHx paHOHAX HHTEHCHBHOCTb COJHEYHOH p)aunauan AB-
JasieTcs Haubosbuier?

KonTposbnnoe BpeMsi— 7 MHHYT.

i

| |
Text 4.2.B. Thermohaline Circulation |
t

Below the pycnocline, waters move erratically /in sluggish .-

currents. This deep circulation, almost completely separated b
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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 radiation 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. weuld 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 it 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 importance in the very
high latitudes where water temperature remains relatively constant.

YnpaxHeHue 2. 'HpOBepre IOMHMTe JIM BBl 3HAYeHHUA CJe-
IYIOIIUX CJOB H CJOBOCOUeTAaHMH H3 TekcTa 4.2.B, KOTOpre yxe
BCTPEUAJNCh BAM B NpelBAYIIAX TEKCTaX:

wind-driven circulation; surface circulation; seawater density;
sinking; latitude; sufficiently; bottom; deep .water masses;
throughout; heating; to set in motion; to replace.

VYunpaxuenune 3. Haligure B cjioBape ¥ 3anoMHHTE 3HAUYeHHE
CEAYIOUX aHIIHHACKUX IJIarojioB:

achieve; spread; expect; expand; move; assurme; develop; impart;
cvercome; ‘exist. .

YnpaxHeHnue 4. B mpaBoi KOJIOHKe Haﬁnm_e pyCCKHUe 3KBH-
BaJIeHTH CJACAYIOINHX CJIOB H CJIOBOCOYETAHHH:

1. erratically 1. gacto
2. completely 2. cpaBHHTEJBHO
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TIaBHHIM 06PasoM r

3. frequently 3.

4. primarily 4. ciepoBatesbHO |
5. sufficiently 5. TaguM 06pasoMm ‘
6. relatively 6. OecnopsiioyHo |
7. in turn 7. TOJIHOCTBIO (
8. due to 8. Gmaronaps :
9. thus 9. B cBOWO ouepenh |
10. hence - 10. mocratouno ‘

Yunpaxuenue 5 (Ilapuas paGora). Ilpouurafite |texct 4.2.B
elle pa3 M YCTHO TNePEBEIUTE Te €ro 4YacTH, KOTOphle OCTANHCh /IS
.BaC HEIIOHATHBLIMH. |

|

o |
Ynpaxaenue 6. B mnpusopuMoii Huke TabsiHLe IOCTaBbTE
ILIIOC - B COOTBETCTBYIOINEH KOJIOHKE, npemaapmenbﬂo\ OTIpeiesuB,
IIpaBHJABHBBIMH I/IJII/I HENPaBHJAbHBIMH SBJAAIOTCA CJIe,lI_YIOHlHe YTBEpK-

IeHus: ‘

|
|
|
!
|

1. The deep-ocean circulation is driven pr1mar11y 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 n‘:asses in high

. latitude.

4, The intensity of solar energy in lowest m‘ the equatorial
region.

5. Salinity has a minimum effect on the movement of water
masses in the lower latitudes. “

. |
Ynpaxuenue 7. B rtexcre 4.2.B HaBiaute npxm“ep, KOTOpHIf
HITIOCTPHPYET KaKoe-THOO MOJI0XKeHHe, NPeN/IoXKeHHOe aBTOPOM.

YnpaxHenue 8. B npuBoauMoM HUXe OTPBHIBKE TEKCTa COLEp-

KaTcsl ABa NPEAJIOKEHHs, KOTOpEIe HE COOTBETCTBYIOT ero} obiieMy co-
nepxaunio. Onpenenure TH NpeNJOKEHHS. !

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.

YnpaxuHenue 9. IlucbMeHHO HepeBelnTe Tpemn ab3am Tex-
cra 4. 2 B. KowrposbHoe BpeMs— 20 MHHYT.

Right | Wrong
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Ynpaxsdenune 10. 3 mpuBeleHHHIX HUMKE IMPEAJOKEHHH. BhI-
OcpUTe H TIepeBeJHTe Ha PYCCKHA SI3HK Te, B KOTOPHIX TJIaroJbl-CKa-
3yeMmble BrIpaxeHsl (opMofi cocjiaraTeNbHOrO 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 studies 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. 1f 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 condltmns 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.

Vnpaxuenue 11. Bubepure nupaBuibHHE BapHaHT TiepeBoja
BhIJeJ€HHBIX (DOPM U CIOBOCOUETAHHI.

1. In a stable situation, the water below will be denser than
any given water parcel.

a. 6pta 6n1 GoJiee mJOTHOH, b. 6yner 6o.nee IJIOTHOU, C. JOJIXK-
Ha OnITb OoJsiee HJIOTHOMH

2. In using this visuial method, attention should be paid to the
fact that ship must lie entirely on a flat keel in the wave trough.

a. obpamanocs, b. 6bl0 Gb 0GpalieHo, €. ROJKHO 06pauiaThCs

3. If the water temperature drops to freezing. point, ice is
formed.

a. majaert, b. magana 6wl ¢. ymaJja

4. If ice were to sink, the polar waters would gradually be
frozen solid.

a. 3aMep3HyT, b. 3amepann 6B, c. 3aMep3aloOT

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 AJs..., b. ecqn Obl He.
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6. But for meteorites we could obtéih a water ’content' from

-which weé can estimate a water content for the mantle.

a. HO 1Jst..., b. eciu 6u He. ‘

7. 1f this abnormallty did not ex1st ice would sink to(the bottom
instead of flowing at the surface. ‘ |
a. OMyCTHJICS, b. ONycKaercs, €. OMyCTHJCS Ohl ‘;

8. During the summer seasons ships |aden with goods for trade

‘would leave the Arablan ports and sail eastward across the Indian

Ocean. \\
a. MOKHAAKT, b. MOKHNAJH, C. MOKHHYT !

Tecrsl kK 670Ky 4 ‘

T

I. B kaxaon psany o6osHaubTe umi)poﬁ cJI0Ba, KOTOp?J:Ie 1o cBOe-

MYy BHa4YeHHIO He COOTBETCTBYIOT JLaHHOH Temamqecxon rpynne

1 2 3 4 \

a, upwelhng, sinking, rising, conclusion; ]

1. 2 3 4 ‘

!

b. to veer; to deflect; to converge; to educate; |

-1 2 3 4 ‘

¢. maritime; sufficient; oceanic; continental; “

1 3 3 4 \‘

d. excessive; equatorial; polar; tropical; “
1 2 3 4

e. but for; due to; unless; may. |
1. ¥Ygaxure GYKBOH pDyCCKHEe IKBHBAJEHTH anBeanme CJIOB:

1. stress . HOTpYyKeHHE i

. BeTep |
HanpsiKeHHe |
. OTKJIOHEHHE !
. cnupanb |
rpaHuna !
. TiepefaBaTh ‘
. YIep:KuBaThb ‘
IPHHOCHTD }
. 3alloNHATE 1
. TIpocavuBaThCH

HafaTh i
. TVIaBHHIM 06pasoM |
. TOJIHOCTHIO

4acTo
. CYILeCTBOBATb
. LONyCKaTh |
. BOCTHraTh ‘
. IOBEPXHOCTD .

2. gyre

3. bring

4. fill

TP OTHONOTL OO

5. primarily

6. exist

MO TRO TS0

" 7. bottom
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. JHO °
'IJIOTHOCTD

. 3aTeM

. TaKkuM o0pasoMm
. ITOCKOJIbKY

. BKJIIOYaTh

. HCKJIIOYaTh
HPOHHKATh

. TIPOTSAXKEHHOCTD
. HanpaBJ/IeHHE
OTKJIOHEHHe -

8. thus
9, iﬁ_c;‘lude

10. deflection

ComMPonDOo om0 o

II1. B neBom crojfie ompeneinTe cj10BO, MOCAe KOTOPOTO MOJMXK-
HO CTOATH CJAOBO K3 mpaBoro croabua. B ceoeli palote yraxute
G6YKBOli COOTBETCTBYIOLIYIO CTPOUKY, a LHGpOH — HCKOMOE CJIOBO.

=

1 2 3 4 5 6 ‘
a. Bottom water movements are strongly influenced 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 Aflantic 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
g. Sea. Only those water masses formed Greenland can near
1 2 3 -4 5
. flow the deep Atlantic basins. into
TT

I. 3anosHHTE UPONYCKH TNOAXOAAIIHMH 1O CMBICJAY. CJIOBAMH.
(B cBoeil pafoTe yKa)KHTe TOJBKO NOCJAELOBATEJILHOCTE IHGP, 0003-
HayapUiuX COOTBETCTBYIOUIHE CJIOBA.)

Ocean 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 wvertically, altﬁough

surface one only flows horizontally. | ’

12 3 4. 55 6 7 8 9
Layer; in; may; sense; the; a; depths; only; ocean. |
I
Il. B sTOM TeKcTe ompenenHTe, TAe 3aKAHUHBACTCA | OJHO H Ha-
4HHaeTcsl Apyroe mnpejjiokeHme. B cBoumx paborax YKaxKHTe JHLIb

CJIOBa, nocJe KOTOPhIX HAUYMHAETCss HOBOE .npejmox{eHHej.

Outstanding features of the surface circulation iri 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 Jtrend of the
general circulation in the upper layers of the oceans is in the form
of anticyclonic and cyclonic gyres in the North Atlantrc and North
Pacific Oceans the circulation around the antlcyclome gyres is in
a clockwise direction. g

ITI. ITuceMeHHO TepeBeHTE  TEKCT. KOHTpoano‘e BpeMs —
20 MHHYT. A ]

\

\

Thermohaline Current
Thermohaline current is a deep, slow movement of water, gene-
rated by differences in density resulting from variations in water
temperature and/or 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. !

T ‘
|
I. Vkaxure GyKkBOH MpaBUJbHBEIA MepPEBOL BbIlleJIeHHbIX dopm H
CJIOBOCOYETAHHH.

1. The temperature of the sea water may be rqrsed by the
absorption of radiation entering the sea-surface. i

a. MoxeT OBITh, b. XOJ/MKHZ OHITb, C. MOTJia OB 6bITb1

2. This deep water cannot be formed anywhere in the Polar Sea.

a. He MorJja 6bl, b. He MOXeT, ¢. He JOJKHA \

3. It is to be expected that the net horizontal water transport
of the Antarctic Circumpolar Current is subjected to. 00ns1derable
periodic and aperiodic fluctuations.

a. ClefyeT OXKHAAaTh, b. OXKHAAETCH, C. ITO OKHAAIOCH

|
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4. The deep water of the Polar Sea has a uniform salmlty and
uniform temperature.

a. uMeer, b. JNOJKHA HMEThb, C. MOMKET HMEThb

5. Water bodies with salinities greater than 247%0 have to
be cooled to lower temperatures from top to bottom until freezing
starts at the surface.

a. OXJ1aXKJHaloTcs, b. ZOMKHBI OXJ1aXKAaThCS, C. OXJIAXKIAJHCh

6. It is beyond doubt that changes in ice conditions in the
Arctic should have effect on atmospheric processes.

a. BAMAIOT, b. NOJDKHBI BJAMATh, C. TOBJHSIOT
. 7. If the rock layer were {reéd from all its characteristic
irregularities it would be in the geodetic sense «flats.

a. 6yuper, b. 10MXKHO OBITb, C. 6B 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. Oplyia NOKpHITa, b, OB1a OB MOKPHITA, C. HOKPHITA

Baok 5. WAVES AND TIDES

LESSON 16

3ananue 1. I[pounraiiTe mpuBOAUMOE HHXKE NPENHCIOBHE K
TeKcTaM 6JioKa H, HCXOAA H3 €ro COZEpXKaHHsdA, NmocrapaiTech ompe-
JIQJIATh OCHOBHBIE BOIIPOCHI, KOTOPHle GYLYT B HEM PacCMOTPEHHL.

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 gernerators.

Winds cause waves which range in size from ripples less than

a centimeter high to giant, storm-generated waves more than 30 m
(100 1it) 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 npocmorpure TeKCTH 6/40Ka 5 H IIPOBepbTe npasnnb-
HOCTb CBOMX NPEANOJIOXKEHUH.

Unit 1. Waves

Huxke npuBOZATCS KOPOTKHE TEKCTH, B KOTOPHIX TOBOPHTCA O pas-
JMYHLIX XapaKTePHUCTHKaX BOJH, UX PAa3HOBUIHOCTAX, YCJIOBHUAX 00-
pasoBanus u T. A. IlpounTaiiTe 3TH TEKCTHI H BHINIOJHHUTE COOTBET-
CTBYIOLIHE YHPa)KHeHUs K KaXJOMy H3 HUX.
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BONPOCHL:

— UYro Ha3bIBAOT 2JE€MEHTaMH BOJH?

— YT0 TaxKoe NEpHOJ| BOJHEI?

— Kaxk onpenennth KpyTH3HY BOJIHBI? L.

— UYro o6osnawaer ¢opMysa B TPHBELEHHOM HHIKE TEKCTE?

KonrposnbHoe BpeMsi — 5 MHHYT. _ !
|

Ynpaxuenue 1. Haiinute B Tekcre 5B orBerH Ha Jcneny}omne
|

Text 5B. Ideal Progressive Waves J

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 dlstance 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 perlod (T),
commonly expressed in seconds. Wave period is eas11y measured
and is frequently used to classify waves.

Wave speed (V) can be calculated by V=L/T. ThlS 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. ‘

: . !

YnpaxueHue 2. Bunumure u3 texcra 5B Bce TepMHHBI, HC-
NOJIb3yeMbIC aBTOPOM I/l OMUCAHHA DASANYHEIX NApaMeTpoB BOJH,
W 3alOMHHTEe HX 3HaueHHA. B ciayyae HeoOXOAMMOCTH | BOCIOJb3YH-

TECh CJIOBapeM.

|
Ynpaxuenue 3. He sarnsueiBasg B TeKcT 5B, 3amoanuTe Opo-

NYyCKH B NPERJIOKEHHAX NOAXONANMMHE IO CMBICJAY TepMHHAMH.
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 .

YunpaxHenue 4. [Ipounraiite Texcr 5C U Haliiute B HeM IIpel-
JIOXKEHHUS, B KOTOPHIX FOBOPUJOCH Obl: ‘

— O Pa3JHYMAX MEeXAY IYHAMH H NPHJABHBIMH BOJHAMH;
— 0 KaTacTpodUUeCKHX IMOCHeACTBHUAX IyHaMH; !
— O mpHYHHAX BO3HHKHOBEHHS IyHAMH.

KonTposnbHoe 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 200km
(125 mi), periods of 10 to 20 min, and wave heights up to 0.5m
(1.6ft) 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.

YnpaxHenune 5 ([lapuas pabora). Onpepeiurte 3HAYEHHS
BHIIEJEHHHX CJIOB, HCXOAS H3 KOHTEKCTA: :

- 1. Large waves are generated by sudden movements of the
ocean bottom. :

2. Sometimes erroneously called 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.

YnpaxHuenue 6. ([lapmas paGora). BeposTHO, B IpoyHTaH-
HoM Tekcte 5C ocTasuCh CJIOB2, 3HAYEHHS KOTOPHIX BBl He 3HAETe.
BruinumuTe HX, cpaBHATE C TeMH, KOTOphle BBIIHCaJ Baul cocen. OQfcy-
JHTe TpeAliojlaraeMble 3HAYEHHS 3THX CJOB., B cayuae Heo6XoauMo-
CTH TIpoBepbTe cels [0 CAOBAapIO.

Yonpaxuenune 7. Halinure B Tercre 5C JOKa3aTebCTBA Npa-
BUJIbHOCTH HJIH OIIMOGOYHOCTH CJCAYIOUHMX yTBepKAeHHH.

1. Japan, Hawaii and Alaska are especially prone to tsunamis.

2. The Hawaiian Islands have never experienced any seismic
sea wave.

3. Sometimes tsunamis are correctly called tidal waves.

YnpaxHeHue 8. 3anojHHTE INPONYCKH NOAXOASUWMMH IO
CMBICJY CJOBaMH.

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 healvy damage

coastlines thousands of kilometers from ..l . source.
Tsunamis generally occur in the . . . . Ocean because its perimeter
is much . . by earthquake activity.

+ +high; t1dal Pacific; to; affected; their; length; travel

Ynpaxuenue 9. (IlapHas pabora). IIpounraiite samaBne K
TekcTy 5D. O6CcyAuTe MeXAy COGOH OCHOBHEIE HOJIO}KEHPIH KOTOpHE,
Ha Ball B3IIsA, OYAYT B HEM pPacCMaTPHUBATHLCS; Bbmnmme 10—
15 cy10B, KOTOPHIE AOJNKHBI BCTPETHTHCS B TEKCTE C TaKHM, /Ha3BaHUEM.

A renepn npoaname TEKCT. 4 {TIPOBEPbTE IIpaBPIJIbHOCTb CBOHX
npe;mo.nomeﬂnn KoHTpoJipHOe BpeMs— 4 MHHYTHL. j
\

|

Text 5D. Wind Waves |

When winds blow across a still water surface, sma‘ll wavelets
or ripples are formed, usually less than 1cm high wlth rounded
crests and V-shaped troughs Because of the small size of ripples,

surface tension —resulting from the mutual attract1ons of water

molecules — influence their shape. Ripples, also called capillary -

waves, move with the wind and last only a short ti e, 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 grav1ty 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. Wavgs continue
to grow until they are as large as a wind of that speet\i 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 lopg, regular

waves outside the generating area are known as swell. Much
of the energy in ocean waves is transmitted by sea and swell.

Ynpaxunenue 10. 3anoMHHTE 3HAUECHUS cneﬂyfoumx CJI0B H
CJIOBOCOUETAHHH, BCTPETHBIIMXCH BaM B TEKCTE:

wavelets — HeGoJbIIHE BOJHEL

ripples — psab6b

capillary waves — Kanu/JgpHbie BOJHEL

gravity waves — TpaBHTAllHOHHBIE€ BOJIHbI

fetch — pasron

generating area— o06sacTh 3apOXKAEHHUS BOJIHEHHSL

swell — 3b16b
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Ynpaxueénue 11. B npaBodi KoJIOHKe HaliluTe DYCCKHME SKBU-
BaJIGHTHl CJeAYIOLIUX CJIOBOCOYETaHHIA.

wind waves

rounded cresis
surface tension
mutnal attraction
wind-induced currents
energy amount

wind strength

. TIOBEPXHOCTHOE HAaTsAXKeHUe
. CHJla Berpa

. BETPOBBlE BOJIHEI

. Ape#(oBBEIE TeueHHs

. KOJINYeCTRO 2HEPruu

. OKpyriible rpeGHH

. B3aHMHOe . IpPHTSAXKeHHe

N TR
~30 U L N —

YnpaxHnenue 12. [Ipounraiite Texcr 5D emte pas. [Tocae aroro,
He 3arJsiblBas B HEro, NOCTaBbTe B IDHBOJHMON HHXe TaOauLe
WJII0C B COOTBETCTBYIOHIeH KOJIOHKE, IIPEJABapHTENbHO ONpPEAENHB,
[IPABHJBLHEIM HJH HENPaBHJIBHHIM fABJACTCA TO HJIM HHOE YTBEpX-
LeHHe.

Right | Wrong

. Surface tension influence the shape of ripples.

. Ripples are also called gravity waves.

. Wave size depends on the amount of -energy 1mparted
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.

o =S o B =

Ynpaxuenue 13. [IpuBeaure HIH cocTaBbTe COGCTBEHHBIE IIPE-
JIOXKEHHsl, B KOTOPbIX NAIOTCA ONpeJe/ieHus: 3bl0H, HaroHa, rpagma—
IHOHHHIX BOJIH.

YnpaxHeHnue 14. Hafiaure B npHBOAKMOM HHXKe TeKCTe OGBAC-
HeHHe DasJHyMs MeXAy CTos4edl U IIPOrpeccHBHOH BOJIHOM.

KoutposibHOe BpeMs — 2 MHHYTHI.

Text 5E. Ideal Stationary 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
from 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 whicﬁh the water
-surface tilts. ' ,

At the antinodes, or -crésts, 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. ‘

YrunpaxHeHnue 15, 3anoMHUTe 3HAUEHHUS cneny}omm‘x TEPMHHOB,
BCTPETHBIINXCS BdM B Texcre HE: .

stationary wave, standing wave — crosiuasi BoJIHa

progressive wave — nporpeccuBHasi BOJIHA .
seiche — ceiiina |
node — y3es crosiuefi BOJHBI ‘ |
nodal line — yanoBas (HOmanbHasi) JIHHHA i
nodal point-—ysnoBas (ambpuipomuyeckas) TOUKa . |

antinode — my4HocTb |

Ynpaxuenue 16. ([Tapras pabora). Benumure 3 Tekcra S5E
T€ CJIOBa, 3HAUEHHs! KOTOPHIX Bhl He 3Haere. CPaBHHTE MX CO CJOBAMH,
KOTOpBIEe BHIHCAJ Balll cocefl, ofcyfurTe UX IpeArosaraeMele 3Haye-

HUS; B :Cly4ae HeoOXOAUMOCTH BOCIOJb3YHTECH CJIOBapeFVI.

o |
Yupaxueunue 17. (ITapuas paGora). IIpounrtaiite TexcT SE
elle pas u NMepeBeAUTe Te €r0 YacCTH, KOTOPhe OCTAJHCh AV BAC HETO-
HSTHBIMH. ‘

YnpaxHeHune 18 Hafigute B. KaxIOH. CTpOuKe T“eKCTa HO3H-
LHIO JAJIsT COOTBETCTBYIOLIETO CBA3YIOUIETO 3JEMeHTa. ‘
i

Swell 1

As waves generated in a sea area move j 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-crested waves longer periods called with

swell, The swell moves little loss of energy N 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. |

Ynpaxuenue 19. 3anaune 1. CpaBHHTE IPOUHTAHHEE TEKCTHI
(5B —5E) m oupegesure: !

— B YeM B3aKJIOYaeTCs CXOJACTBO H PA3JHUHE 3THX TEKCTOB;

— YTO HOBOTO COJEPMHTCSH B KaXKJOM H3 TEKCTOB 110 CPaBHEHMIO
C NMpeABIAYLHM? .

3ananne 2. Brmumure w3 KaxJaoro tekcra 5—10 KA0OYEBBIX
CJIOB. ;

3ananve 3. CocraBbTeé KpPaTKUH IJIaH IIepecKasa :Kam,uoro H3
NPOYHTAHHEIX TEKCTOB. 3
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3ananue 4. [lepenaiiTe comepaHue KaXAOTO H3 TEKCTOB e 6o-
Jee ueM B |—2 npepiioKeHHsX.

3apanue 5. CocraBbre OfWH HEGOJBINOK TEKCT, KOTopbxﬁ npen-
craBasin Ob cO6oH pe3ioMe BCeX NPOYHTAHHHIX TEKCTOB.

LESSON 17
Unijit 2. Tides

Ynpaxsaenue 1. Hafigure 8 npennaraeMOM HUXKE TeKCTe Or-
BeTH Ha CHENYIONHe BONPOCHL:

a. Uto Takoe «CYTOYHHIH NPHJIHUB>?

6. Kakne ¢axTopn 06YCIOBIMBAIOT BOSHHKHOBEHHE ACTPOHOMH-
YeCKHX IPHJIHUBOB? ;

B. Kakolfi H3 UIpHJIHBOB-— CHSHTHHHHIA MJIH KBaApaTypHHIH —
HMeeT HauOOJIBIIYIO BEJHUYHHY?

I. MOXHO /i Ha6JIOAaTh ACTPOHOMHYECKHE NPHJIMBE Ha HEGOJb-
LIHX, TI0 CPAaBHEHHIO C OKeaHOM, BOjoeMax?

1. KakoBa mepHOAHYHOCTH BOSHHKHOBEHHS CH3HTHHHBIX npmnsos'»’

Konrtponpuoe Bpemsi — 10 MHHYT.

Ynpaxuenune 2. Ciepyonine CI0Ba H CJIOBOCOUETAHHS BCTpe-
TATCSA BaMm B TekcTe bF. 3amoMHHTe HX 3HAYeHHS.

astronomical tide — acTpoHOMHYECKHH IPUIHB

body of water — Bognas Macca, Macca BoAbl GaccefiHa
lunar cycle —JayHHBIE DUKJ

tidal range-— BeJHYHHA TPUIHBA '
bulge of water body — medopmanus BomHO# oGonouKH B Bme
, OPHJHBHOTO BHICTYNA

a high (water)— mosnasi Boza

a low (water)— manas Boga

onshore wind — narouHmli Berep

storm tide — wTopMoBOi HaroH BOAEI

-at a right angle — nex mpsmeiM yraom

magnitude — sesnunHa

to pile up— npoussoguTs HaroH

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 aperiodic, such as those caused by weather phenomena
The astronomical kind is due to the atiractive forces of the Earth,
Moon"and Sun coupled with the Earth’s rotation. In accordanse with
Newton’s. Law -of Universal Gravitation, the attraction between
these three celestial bodies causes bulges in bodies of water.
Theoretically these bulges move from place to place as the Earth
rotates, producing daily 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 a]nd 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

lufiar month. Spring tides are tides of maximum range that. occur

every two weeks, when the Earth, Moon and Sun are ahgned 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, resulting .in . a first and third-quater, m_oo‘n.wAl-though

astronomical tides are imost 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 b:low onshore
they tend to cause water to pile up along the coast. Under normal
conditions of prevailing winds, this increase is slight an\d is masked
by astronomical tides. Durmg storms, however, and ‘partlcularly
hurricaties or typhoons, these storm tides or wind tides may rise
a few meters above normal water level, and they have resulted

in devastating coastal flooding.

~ YupaxHenue 3. B npaBoit Ko/OHKe HaHiHTe pyccxne 3KBH-
BAJIEHTH CJAENYIONIHX CcJ0BOCcOdYeTaHu: ‘

1. water level

under condition (of)
storm tide (surge)*
wind tide (surge)*
. weather phenomena
earth’s rotation
diurnal tide

oITOPMOBOH HarpH
BpalleHHe 3eMJIH
SIBJICHHsL IIOTOJBI
CYTOUHbI/l TPHJNB
YPOBEHBL BOAHI J
TIOJIYCYTOUHBIA TIPHJIHB
nonHasi JyHa
semidiurnal tide npeobiafamimue BeTpa
- full moon : NpH YCJOBHH |
prevailing winds 10. BerpoBo# Haron

Ynpaxuenue 4. ITocraprte mI10C B COOTBeTCTByK)H.IeH ‘KOJIOH-
K€ TPUBOAMMON HUXKe TaGIHLEL

'P@N@@%@N?

.... ..
COXND oW

No evidence| Yes No

1. Tides are caused by ‘che phy51cs of the solar
system, in particular the S‘un-Eartb -Moon

~ system.

2. The :mbon passes over any glven Tocation - on
the earth once overy 24 hours 50 minutes.

3. Spring tides are tides of maxtmum range, -

4. The Sea of Okhotsk produces the highest tides
‘in Russia.

i it st |

* B .pacrosniiiee Bpewm Hante HCI‘[OJIBSY!OTCH TepMuHpt storm Jsurge u wind
surge. ‘
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No evidencé Yes No

5 Astronomlcal tldes never occur in- small bodles
of  water.

6. A diurnal tide is one in whlch there 1s ‘one
high and one low stage each day.

7. A semxdlurnal ‘ude has two’ lows and two

hlghs

Ynpaxuenue 5.. (l’IapHaz pabora).- Brifepure. oiuH u3 a63a
neB Tekcra 5F u npuayMafite 3—b5 Bompocos- k. Hemy. [lonpocuTe 0T
BeTUTb Ha HUX APYryio napy cCryAenToB. -Ob6MmeHaHTech BONPOCAMH.

YupaxueHnne 6. OmnpegelnTe JOTHYECKYIO nocneAOBaTeanocm
OPUBOAMMEIX HHXKE IPeNIOXKeHHH.

1. These are the spring tides, when the da1ly tidal range is®
largest.

2. At certain times during the Moon’s 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 moons——;

the two tide-producing bodies act together.

Ynpaxuenue 7. B neBofi komnouke HaHlLI/ITé IO3HIHUI0, KOTO-

PYyIO poJIZKeH 3aHuMaTb CBHSYIOIJ.H/IPI 3JIEMEHT Hpe,EJIO}KeHHH pacnono-
XeHHHHA B npaBon 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
less than at the Earth’s center.

Ynpaxuenue 8. IluceMeHHO nepesemuTe c.ne;xyfoumn TEKCT.
KOHTpoanoe BpeMsi — 25 MHUHYT.

bec}ause

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 hlgh 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 FEurope. Note that

17%
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successive high water and low water levels are aﬁproximately
equal, just as predicted by Newton’s simple equlhb}rlum 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. \

Ynpamxuenue 9. Ilepesenure caenyiomue NPEANIONKEHAS Ha
pyccKHll s13BIK, o0paimiasi BHUMaHNue Ha BHILEJeHHBIE (poprI H CJOBO-
coUeTaHug.

‘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 distafice 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 which there is one hugh and one
low stage each day.

8. Although astronomical tides are most evident 1n the oceans,
they also occur in small bodies of water, but their magmtude
in the latter is so slight that they go unnoticed. ‘

Tectol k¥ 6a0Ky 5 !
TJ |

1. ¥kaxure 6yxkBofi pyccKHe 3KBUBaJeHTHI NPUBENEHHBIX CJIOB H
CJIOBOCOYETAHHUH: J

. Tpuboi 3. swell a. 535165

1. ripples a
b. psa6p b. npuans
¢. HaroH C. 'BOJOEM
2. earthquake a. omoJseHb 4. fetch  a.!ypoBeHb
b. cefima b. iHaroH
C. 3eMJeTpsICeHHe C. BeJIUUHHA
5. surface tensjon a. B3auMHOe TPUTSKEHHe |
b. cuna Betpa \
" €. IOBEPXHOCTHOE Hammeﬂne
6. nodal point a. YPOBeHb BOJBL
b. ampugpoMuueckas TO‘{Ka
/€. IY4HOCTb

i
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7. neap tide . KBaJpaTypHHI HPUJIUB

. CUSUTHAHBIA OPUJIHB
4CTPOHOMMYECKHH IIPHIHB
. ceficMuyeckas BOJHA

. TpPaBHTalUOHHAs BOJHa

€. CcTOf4Yasl BOJIHA

I1. 3anonHuTe NPONYCKH NOAXOAAWMMHA HO CMEICAY TEPMHHAMH:

1. Periodic rise and fall of the surface of the ocean resultmg
from the gravitational attraction of the Moon and Sun is called

T 0T

8. standing wave

2. .. . is the elapsed time between the passage of two suc-
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 .

b . ... is a zone of maximum vertical particle movement 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 . ..

7. ..., is a long-period gravity wave generated by a subma-
rine earthquake or volcanic event.

a. swell; b. diurnal tide; c. tide; d. antinode; e. wave period;
f. neap tides; g. tsunami. : '

T

I. B nmpHBoiuMOM HMXKe TeKCTe ARA NPENJIOXKEHUS He COOTBETCT-

BYIOT €ro O0GUIeMY COAEPKAHMIO. YXKaxuTe HuppaMi 3TH NPeo-
KEHWS. ‘

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.

II. B npuBeieHHOM HMXKe TeKCTe .ONpeAe]HTe, Tle KOoHuaercs
OHO H HayHHAaeTcs Apyroe mpejJoxeHue. B cBoell pafore yxaxkure
TOJBKO CJIOBa, HOCJE KOTODBIX HAUMHAETCH HOBOE IMpenJIoKeHHe.
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The mixed tide may have characteristics of. both diurnal and
semidiurnal tides the ‘diurmal inequality is a characteristic of this
tide, as successive high tides andfor low tides will have signi-
flcantly different heights. mixed tides commonly have a-tidal period
of 12 h 25 min, which is a semidiurnal characteristic, but may also
possess diurnal periods this is the tide that 'is mdst 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 tro’plc regions.

I11. TTaceMenHO mepeBefuTe cne)lyroumn Texcr.  KouTpossHOE

BpeMmsi — 20 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 itsell 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 wmds blowmg over. ocean
surfaces. R S

Tr |

Ykaxnre GyKBo# npameHbm TlepeBojL BEIEIEHHEIX [q)opM ¥ . CJI0-
BOCOYETaHUH. i

1. The greater the mass of the objects amd the closer they are
together, the greater will be the grav1tat10nal attractron

a. O6Japwmas Macca, b yeM O6oJbllle macca,. C. caMaﬂ Gosbiras
Mmacca : J

2. We previously stated that the tldes were an extreme example
of shallow-water waves whose velocity is proporhonal to - the
square root of the water depth. |

a. SBJSVIACH, b. SBJSIOTCS, C. SBISIHCH GBI \

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. JOMKHA GBbITb, b. JOJXKHA 6Bia 6B OBITH, C. 5bIJIa OB

4. It is possible that a free standing wave 1mt1ated by strong
winds at the surface or some seismic disturbance may be’ set up
in the basin. :

a:. 370, b. HMEHHO, C. He IEePeBOJUTCS

5. Free oscillations of the type described above are common on

large. lakes and were given the name seiche. !
a..OMHCHIBAJIHCD, -b. ONHCAHHOTO, C. OMHCHBAITCA = |
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6. In ‘order to understand the movement of the wave form
within the basin we need to return our consideration to t1da1
forces as they are distributed over the earth’s surface.

a. B IIOpsAAKe IIOHUMAaHUA, b. nas TOT'O, 4YTOGHL, C. cnenyeT I1o-
HATh

7. Tidal observation in the open oceans. of the world are msuf
ficient to give a detailed picture of the total tide. .
a. 1aBathb,.b. 4TOGH [aTh, C. KOTOPOE JAAET

8. Constructive interference: would result if the two 1dent1ca1
wave. trains .came together in phase.

a. pesysapTatoM OblIO OB, b. pesysnbraToM OyZeT, C. pe3yJib:
TATOM JAOJKHO OBIThH

9. A forced wave is one that is maintained by force that has
a periodicity that coincides with the period of the wave.

a. ojHa, b. BoJHA, C. HE NEPEBOAUTCH

10. Internal waves are khown to have perlods related to tidal
forces.

a. OGBJIO H3BECTHO, ' 49TO..., Db. H3BECTHO, UTO.

.., C. 110.H)KHO
OblTh U3BECTHO, YTO... :




HpHJI(T}KeHHe |
|
I

|
CTpYKTYypHO-CMBICJIOBbiE 0COGEHHOCTH ‘\
AHTMACKAX HAYYHO-TEXHHYECKHX TEKCTOB

i
|
|

BaxHefimef 3afavefi IpH H3yYeHHH HHOCTpaHHoro‘ﬂsmKa AB-
JisteTCd OBJaJeHHe HAaBBIKAMH H3BJICYEHUSA HH(l)OpMaILI/II/I H3 TeKCTa.
B 3aBHCHMOCTH OT IIOCTaBJIGHHOH 3afadd YTeHHE MOKET GBITb OpHeH-
THPOBAHO Ha ONpeJie/leHHe OCHOBHOIO COAEPKAHHA TEKCTa, Ha NOMCK
KaKHX-TH060 KOHKPeTHHIX ()akToB, JAHHBIX M T. A. HJH Ha H3BJEYE-
HHe TIOJIHOH WH(OpMalMH TeKkcTa. B /1060M M3 yKasaHHBIX caIydyaen
cleiyeT BHATh CTPYKTYPHO-CMBICJOBBIE OCOGEHHOCTH  aHTJIMACKHX
TEKCTOB HAYYHO-TEXHHUECKOro Xapaxrtepa. OCTaHOBHMCSH | Ha HEKOTO-
pbIX W3 HHUX., ‘

OxHHM H3 BHEIIHHX NPUSHAKOB, XaPaKTEPHBIX A CTPYKTYPHOHR
OpraHu3alHH aHIVIMHCKOIO HAYUYHO-TEXHHYECKOTO TeKCTa . SIBJISIETCA
MOPANOK H3J0MXKEHHs HH(POPMAalluH, B KOTOPOM npocnemHBaeTc;{ IO~
CTaTOUHO YETKAasl NOC/IeLOBATENbHOCTb: TEKCT HMeEET BBOJ].Hle YACTh,
rle NPHBOJMTCA OCHOBHOE COJep:KaHHe JaHHOIo coo6me\mm OCHORB-~
HYI0 YacTh, B KOTOPOH NPOHUCXOAMT DACKPHITHE ITOTO COAEPKAHHs, H
3aKJI0YEHHE. :

ITpu paGore Hajn HayYHO-TEXHHYECKMM TEKCTOM ocofde BHHMaHHe
caenyer obpaTuTh Ha €ro 3arojioBOK. B CMBICJIOBOM CTPYKType TeK-
CTa BaroJIOBKY NpPHHAJJIEKHUT BaXKHelilliasi poJb, IOCKOJIbKY OH B
cikaTolt (popMme Imepenaer ero OCHOBHOe cofjep:KaHue. Takum ob6pa-
30M 34roJIOBOK fABJISIETCA IIEPBBEIM CMBICJIOBBIM ODHEHTHPOM TpPH Da-
60Te Hal TEKCTOM. \

BaxHo# CcTPYKTYPHOH eXHHHIIefi TeKcra SIBJSETCH aésau—rpyn-
na CBsA3aHHBIX MeXJy co0of npensoxeHuf, pagsugammnx KaKyIo-
au6o unero. IToytH Bceraa B xaxKaoM ab3alle OXHa HAed SBJSETCH
Gosiec BaxHOMH, ueM Xpyrue. B mefi COMEpIKNTCS OCHOBHAsd MAes NaH-
HOro OTPLIBKA TEKCTa. Takas Hjes Ha3bBaeTcs ocnosnou‘ nueei a63a-

1a, oOLIYHO OHA COLAEPXKHTCS B €ro HauaJe.

B xauectBe mnpumepa HpPOaHAJH3HpPyeM IEPBBHIH aﬁsau TEKCTa
«Energy Sources and Transfers».

1. The Earth— Atmosphere system needs contmumg 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 prov1des
radioactive energy, derived from the time of the form[atlon of the
planet.
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OcHoBHasi uaes INpUBELEHHOro ab3ama COLEPKHUTCS B IEPBOM
HIpeiJoKeHHH, B KOTOPOM TIOBODHTCH O HeOOXOZHMOCTH HCTOYHHKOB
SHEpTuu AJs (QyHKHMOHMPOBAHHS CHCTEMB «3eMJsi— aTMochepas.
Jlanee B TekcTe pacKphHIBaeTcs CoJepiKaHHe 5TOH OCHOBHOH HjeH,
IPHMEPOM Yero MOMXKET INOCAYXKUTh 2-¢ IpelJoxKeHHe, coobiiaioniee
O TOM, YTO CYyHIeCTByeT [Ba OCHOBHBIX HCTOYHHKA 3HEPTHH, OJHHM
U3 KOTOpHIX ABasieTcss ConHIle, a APYro# HaXOZMTCA B HeApax 3eMJH.
B npeanoxeHusx 3 H 4 B cBOI0 OYePelb NPOUCXONHT JaJjbHeHuias
JeTajusalus 3Tof HHQOPMAIHH: B HHX COLEPHKHUTCH YKasaHHE HC-
TOYHHKOB 5Heprud. Takue ypOBHH [eTaJH3aH#HM MOXKHO O0O3HAUHTH
KaK COOTBETCTBEHHO TIJaBHble (TMpefjoxkeHHe 2) H BTOpOCTeNEeHHble
(npensioxenus 3, 4) neraam. Tagum o006pasoM, HepapXuyecKas
CTPpYKTypa HpHBeAeHHOro ab3auma MoxeT GBITH IpeicTaBlieHa cCJe-
pyomuM obpasom: '

inputs of energy in order fo 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.

‘ rnaéﬂaﬂ nxes __\ The Eafth — Atmospheric system needs continuing

OcHoBHas HeTajbi—

|

The interior of the Earth
provides radioactive energy.

BropocreneHHsle
JAeTanH




0
: : , 1
Hpnn?men»ne 2.
- ’ |
CssyiolHe 3J€MEHTH NPENJOKEeHHS U TeKcTaJ ¥

\
B JIIOﬁOM TEKCTe BaxKHO€ 3HayeHHe HMET cJioBa H cJoBOCOYe-

Ta}m;{ cnyxaume LJSl BBIPAJKEHHs CBf3efl M OTHOMIEHMH, .CyHlecT-
BYIOIIMX KaK MEXIY OTHEIbHBIMH 3JeMeHTaMH NPEJJIOKEHHUS], TAK H
MexJy - CaMHMH. MpeMJIoXeHHAMH. K sTHM ciloBaM H CyoBocodueTa-
HHSIM, KOTODEIE B AaJbHeHIIeM GyAyT Has3bBATbCS «CBSI3YIOIIAMHE 3Jie-
MEHTaMH», MOMHO, HalpHMep, OTHECTH CJeLylomHe: then— saTeM;
firstly—Bo -TIepBHIX, in conclusion — B 3ak/0ueHne; moreover — Go-
Jee Toro; yet—Tem He MeHee; in front of —mepex uem-u6o H T. I.
CBHSYIOIIII/IG 3JIEMEHTH MOTYT GBITh HCIOJb3OBAHH B npezmomeﬂun
IJ1st BHIIOJIHEHHS Pa3/iHYHBIX JIOTHKO-CEMaHTHYECKHX cpyHKuHH rJ1aB-
HLIMH M3 KOTOPBIX SIBJSIIOTCS CJEAYIOUIHE:

. — BbIDa)XEHHe BPEMEHHEIX, IIPOCTPAHCTBEHHBIX, HpP‘I‘{HHHO caen-
CTBEHHBIX, YCJOBHBIX OTHOLIGHHH, HalpuMep: since—c, TaK Kak;
durmg——B TeueHHe; Ofl — Ha; behmd—noaa,zm s0— TakuMm obpa-
30M; hence——caeJmBaTeJIbHo, for this reason—no STdﬁ TIPHYHHE;
on account of— us-sa; because—nomMy yro; as a result—B pe-

syJbTaTe; ‘to this end —¢ 3ToH Heablo; unless— eciu He;
i — BBbIpa)KeHHMe YTOUHeHHs, HampuMep: namely —a HMEHHO; “that
is to say —Tak ckasats;

— BHIpaKeHHE COOTHECEHHOCTH uero-mu6o c ueM-1460, HanpH-
mep: in this respect— B arom ortnomenuu; in that connection —
B 5TOH cBaAsu; apart from — nomumo wero-nuGo; “

— oBosHaueHue cpaBHeHHs, Hampumep: likewise — cxoxuM 06-
pasom; similarly — nmogo6Ho yemy-1160; i
— ofo3HaveHne NONOJHUTENbHOH HHGpOpManuu, HanmpuMep: and —
u; moreover — 6oJjiee Toro; furthermore — kpome Ttoro; .

— BBHIpaXKEHHe IPOTHBOMOJIOKHOCTH, Hanpumep: yel — Tem He Me-
Hee; though — xors1; however — oxHako; nevertheless——‘TeM He Me-
Hee; mstead»—-BmeCTO' on the contrary-— nanporus; on the other
hand —c¢ zpyro# cTOpOHH;

— BBIpa)KeHHE MOJABEAEHHs HTOrOB, HalpuMep: in short—B;KpaT—
ue; in conlusion — B 3akiwouenue; to sum up — TOABOASL HTOTH;

— o6osnaveHue HWLTIOCTPAIIMH KakKoro-nubo IIOJIO)KeHI/IH
HT. I,

axra

nanpumep: thus — rakum obpazom; for example»—mnpuwxep

* Caenyer oeo60 NOAYEPKHYTD,

4TO JaHHafd rpyrma CJI0OB H CJIOBOCO‘IE,TaHHH

BEIAEAACTCA HCKJIOUHTEJBHO AN npaKmqecxﬂx penaeft, ‘
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[Ipunoxenue 3

Lludpr ¥ 3HAKH B AHMAHACKOH HAYYHO-TEXHMYECKOH JuTeparype

UncauTenbubie B anrjaufickoM si3plKe, TaK Xe KaK H B PYCCKOM,
MOKHO Pa3[e/UTh Ha KOJHYECTBEHHHE M NOPSAKOBEHIE.

KosnngecTBeHHEE H NOPAAKOBEIE UHCAHTEJbHBIE

KonuiuectBenusie’ T - Hopsimkosee ™ ™
(Cardinal) L - . (Ordinal)
I one - X -1st first-
2 two o , 2nd second -
3 three I 3rd third
4 four ’ ‘ _ 4th fourth
5 five : ‘ o 5th fifth
6 six _ 6th - sixth-
7 ‘seven S -« . 7th seventh-
8 eight A 8th eighth -
9 nine - - 9th nineth -
10 ten : : - 10th tenth
11 eleven: ‘ T1th eleventh
12 twelve . - 12th twelfth
13 thirteen : : 13th thirteenth -
14 fourteen S ‘ 14th fourteenth
20 twenty - 20th twenheth
30 thirty _ 30th thlrtleth
100 one hundred 100th one hundredth
1000 one thousand .. .- 1000th one thousandth
10000 ten thousand 10 000th ten thousandth
100 000 one hundred thousand 100 000th one hundred
1000000 one million _ .+ thousandth

1000 000th one mllhonth

Ipu uuQapOBOM 0603HaUCHHH KOMHYECTBEHHHX H - TNOPATKOBBIX
YMCTHTeNbHBIX KaX(ble TPH paspsifa CIpaBa HaJleBO B aHIMIHHACKOM
sISHIKE OTAeJNSIOTCS 3allATOH, a He TOYKOH, Kak B PYCCKOM SSHIKe
(cnenyer, OAHAKO, NOMHHTb, YTO 3TH 3alsfThe YacTO ONYCKAIOTCH),

Hanpumep: 4,357,804; 5,341; 278,426,614.
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f
TTpu. cnoBecHoM 0GO3HAYEHHH, a TakXkKe IIDH UYTEHHH B ‘COCTaB-
HBIX YHCJHUTENbHBIX B IpefesNax KamIbX Tpex paspﬂnoﬁ nepen Je-
CATKAMH, a €CJIH HX HeT, TO Nepej eIHHHIIAMH CTaBUTCHA 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 f1ve
15972 — fifteen thousand nine hundred and seventy two
934 753 — two hundred and thirty four thousand, seven hundred
and fifty three |
{
ﬂpOGHBIe THCAATENbHEE f
B mpocteix mpobax (vulgar fractions) uwcsiurenr Bhipaxaercs
KOJIHYECTBEHHBIM UHCJHTEJbHHM, a SHaMEHaTeJIb—HOpHﬂKOBbIM YHC-
JHTeJBHBIM, HampuMep 1/8 —one eighth, 1/4 —one quarter (umau:
a quarter), 1/2—one hali. \
B necartuunnix apobsx (decimal fractions) mesoe umeno orae-
Jggercss OT JApoOH TOUKOH, a He 3alfTod, KakK B PYCCKOM s3HKeE.

Kaxpnas nudpa unraercsa otienbHo. Touka, OTAeAAIONAS LeJOe YHC- |

Jo ot apob#, untaercs kak point. Hynb uuraercs kax mought man
zero WM He uutaercs BooGuie. Hampumep, 0.125 YHTAETCS  KaK
(nought) point one two five; 0.25 —(nought) point two five; 0.5 —
(nought) point five. \
I'IpHMeqa}me 0 — «HYJb> MOXKET HMETb HECKOJBKO IpoYTeHHH
B aHIVIHHCKOM fI3BIKE:
0=nought, zero —B necATHYHHX ,leOﬁHX npHYeM zero—xapaK-

J
TepHO JJ1A aMepI/IKaHCKOI‘O BapHaHTa aHTJHACKOTO S3HIKA;

0={ou] B nartax. Hampumep, 1706 — seventeen [ou] §1x
O=nil B pesyabraTax CHOPTHBHHIX COpEBHOBaHI/IH\ Hampumep,
The result of the game was 3:0 (three-nil). |
O6paTtuTe BHHMaHHe Ha TO, Kak uHTaercsi 0 B CHIeLYIOLIHX HC-
JIMTEJ/bHBIX ! ‘
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. i
. |
XpoHoJIOrHyecKue HaThi g

T'ogpl 0603HAYAIOTCS KOJHYECTBEHHBIMH ‘IHCJIHTeJIbeIMH CIAELYIO-
MHEM o6pa3oM:

1900 — nineteen hundred

2000 — two thousand

1905 — nineteen ofou] five

1988 — nineteen eighty eight
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CnoBo «year» (rox) nocie oBosHaueHus roma He ynorpebasercs,
oJHaKo Bo3Mo:keH BapuanT In the year (of) 1988.

Jlathl 0603HAUAIOTCH NOPSAKOBHIMH YUCAHTEJIbHRIME:

13th July —- the thirteenth of July.

May, 20, 1988 — the twentieth of May, nineteen elghty elght

MaTteMaTiHuecKkde CHMBOJIBI H BbIDAYKEHUSA

B stom pasnene npuBoAATCS HEKOTOpHle HaunboJiee paclpocTpa-
HEHHBIE CHMBOJIBI U BHIpayKeHHUf, HCHOJIbByeMble B MaTeMaTHKe, Ieo-
METPHH H CTaTHCTHKE, :

plus/and

minus/take away

plus or minus

(is) multiplied by/times

(is) divided by

is equal to/equals

is not equal to/does not equal
is approximately equal to
> is more than

= is more than or equal to

% per cent

log, natural logarithm or logarithm to the base e

V' (square) rtoot; V"9 the square root of nine

Y/ cube root: 1/ 8the cube root of eight; 3% the fifth root of x
v¥—x squared; 3% three squared or the second power of three
x3—x cubed; 5 five cubed or the third power of five

5% {ive to the power of four

£ angle

| right angle

A triangle

I is parallel to

1 is perpendicular to
° degree

" minute (of an arc)
second (of an arc)

zM bX |+

(R

7

Paccroduue, BHCOTa, TIYOHHA

TpaaunuoHHo Mepn miaHHB B Beauko6purtauuu u CIIA Brpa-
Kauuch B AoliMax, yTax, Apiax H T. I., ONHaKO Temepb Bce 60Jb-
IIee pacIpocTpaHeHHe ToayuaeT MeTpuueckast cucreMa. Huxke npu-
BOAATCS HaubGoJiee pacmpOCTpaHEHHbIE EJHHHILI H3MepeHHS o6enx
CHCTEM.

in — inch — moiim

it — foot — dyr
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mi -~ mile — Muas : :
mm — millimetre — Muaaumerp. -
cm — centimetre — canTuMeTp - . : J '
km— kilometre — xkuiomerp o |
m — metre — Merp
sq in-—square inch — xBajapaTHEIH KIOHM
sq ft—square foot— kBagpatHHl# ¢yT

- sq yd—square: yard — KBagpaTHbIH sIpa
cu in—cubic inch — xky6uueckull n0lM
cu ft—cubic foot — xy6udeckuit dyt
cu yd — cubic yard — Kyénqecxnﬁ AP

|
' yd———‘yard.;_gpﬂ, R - ) , ’ (
| |

Temnepatypa

B BeJIHK06pHTaHHH IS H3MepeHus TeMHepaTypr ncnonbay}OTCﬂ
KaK cTorpajycHas MKaJa, Tak W wkana Papedreiira. Hpnmeph{

Fahrenheit v v Centlgrade
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 jtemperature
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 thirty five 1r1 the shade

this morning (35°C).
TlepeBos 3HaueHHH W3 OJHOH WIKaJbl B APYIYIO ocy’mecmnaerca
o caepywoumum dopmyaam: ‘
°C= (°F — 32) - 5/9 | -
°F=5/9°C+ 32 |
PacnojioxkeHne B NPOCTPaHCTBe (

CrtopoHH cBeTa Compass points... : Ad]}ectives
N north (N) northern
NW NE north-east (NE) north-eastern
AN / east (E) eastern |
w—>7__ g south-east (SE) south-eastern
AN south (S) southern|
/ AN - south-west (SW) south-western
SwW SE west (W) western |
- .S+ - north-west (NW) ~north-western
_Tlpumeps: o ; }
o ~ north : L o ‘
. 1o east capital |
X is _ﬁ_th south of the ‘——‘mcountry - . i
west Cep il
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X is to the east of the capital —X wHaxomuTca K BOCTOKY OT

CTOJIHILBL.

X is in the south of the country X HAXOLMTCS Ha 10re CTpPaHH.

HpOCTpaHCTBO
to ., right — Hanpaso
the
left — creBa
on right hand side —Ha npasoit cTopone .
the
in left hand column —B JIeBOH KOJIOHKeE -
. top left-hand. . ‘B. BerHeM JEBOM - YFITY .
in the bottom I‘lght hand ieor ner”_ "B BePXHeM npaBOM yray-
! BeDX mlddlefB cepennte -
at 1he op BBEPXY in the centre—B uentpe

- bottom — BHH3Y
' ' corner — B yriy

-, Pasmepn
Nouns Ajectives
D;JIHHa——leﬂgth; ST e o o ’long,
mupuHa — widht; 7 ) , - wide;
riry6una — depth; _ , S high;
BeicoTa — height; . deep;
ToJuHa — thickness; : _ thlck

€MKOCTb, BMeCTHMOCTb — capacity;
IJIoHIaAb — area;

06beM — volume;

OKPYXHOCTB —-curcumference
nuamerp — diameter;

pannyc — radius.

XnMquékﬁe dopmyasr

[Ipn uTeHHH XHMHYECKHX 3JIEMEHTOB H (OPMYJ H606XOI.IHMO noM-

HUTH chaeAylolee:

— Kaxjas 6yKBa M UEQpa 4MTAeTCS OTAETbHO, HallpHMep:

NaCl (en ei si el);

— 3HAaxH, HCHOJIBBYGMI:IG B XI/IMH‘IeCKHX (popMy.nax YHUTAKTCA cle:

zLy}oumM obpasoM: .
¢ + plus, and, together with, added to combmed with
L= give, form are equal to
— forms, is formed from
<« give, pass over to, lead to.
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