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1. BBegenue

Metoauueckre peKOMEHJAlMU IO BBIIOJHEHUIO MPAKTHYEeCKOW paboThl MO AMCLHUILTHHE
«IHOCTpaHHBI S3bIK B MpO(ecCHOHANBHOM AESTENbHOCTH» BKIIOYAIOT TEKCThl U 3aJaHMs,
COOTBETCTBYIOILIUE COAEPKAHUIO pabouell IpOrpaMMbl JUCIUIUIMHBI.

CopepxaTenpHasi 4YacTh BKJIIOYaeT cieayromue Tembl: «llocieBy3oBckoe oOpa3oBaHue B
cTpaHe(ax) u3ydaeMoro s3pika U B Poccun. Maructparypa B punuane AI'TY. JInuHOCTHOE pa3BUTHEY,
«Hayka wu Hayunblii Meroa. EcrtecTBeHHble Hayku. TpagunuoHHBIE M COBPEMEHHBIE METOJbI
HCCIICIOBAaHMsI B €CTECTBEHHBIX HayKax», «buonorus- Hayka o xu3Hu. O0bekTsl Ononoruu. Mopckue
ouosiorn», «IKoyorus U ee 00beKThl. M3yuenne aukoi mpupoabl. MOpcKHe U pedHbIe SIKOCUCTEMBIY,
«[Ipobnembl OXpaHbBl OKpysKaromend cpeapl. HoBble TEXHOJOTMM pPALMOHAIBHOTO HCIOIb30BAHUS
Oouonormueckux  pecypcoB», «MHbopmanMoOHHBIE  TEXHOJOTMM B  y4ueOHOH, HaydHOH U
npodeccuoHanbHOM nesTenbHOCTHY, «Mosi HayuHas pabora. OOBEKT M MpeAMET MarucTepcKoi
JCCepTaLm».

Hactosmme Meronuyeckue ykasaHHs MMO3BOJIST 0OydarolUMCsl OBIaAeTh (yHIaMEHTAIbHBIMU
3HAHUAMH, MNPO(ECCHOHATBHBIMM YMEHUSIMH M HaBbIKAMM JIESITEIBHOCTM U HAIpaBJIEHbl Ha
(dhopMUpOBaHUE CIETYIOIEH KOMIETEHITHIH:

YK-4—- cnocobeH NpUMEHSATh COBpEMEHHbIE KOMMYHUKATHBHBIE TEXHOJOTHH, B TOM 4YHCIIE Ha

WHOCTPAaHHOM(BIX) SI3BIKE(AX ), IS aKaJIEMUIECKOT0 U TPO(HECCHOHATILHOTO B3aUMOICHCTBUS.

B pesymbraTe BBITIONHEHUS MPAKTHYECKUX paboT mo aucnuiuinHe «HOCTpaHHBIN S3BIK B
npodeccuonanbHoOM cheper» odydaromuecs JOMIKHbIL:

- 3HATh MPaBWJIa U 3aKOHOMEPHOCTH JIMYHOM U AETOBOW YCTHOW M MUCbMEHHON KOMMYHUKAIIWH;
- COBpPEMEHHBIC KOMMYHHKATHUBHBIC TEXHOJIIOTUN HA PYCCKOM M MHOCTPAHHOM SI3bIKAX; CYIIECTBYIOIIHE
npodeccroHabHBIE COO0IIeCTBA IS MPO(PECCHOHAITBHOTO B3aUMOICHCTBHS,

- YMETh MPUMEHSATh HA MPAKTHKE KOMMYHUKATUBHbBIEC TEXHOJIIOTUU, METOJIBI U CIIOCOOBI JETOBOTO
OOIIeHUS ISl aKaJIeMUYECKOTO U MPO(PECCUOHAIBHOTO B3aUMOICHCTBYS;

- BIQJCTh METOJIUKONH MEKIMYHOCTHOTO JEJIOBOTO OOIIEHUS Ha PYCCKOM M HHOCTPAHHOM
S3bIKaX, C TPUMEHEHHEM TPO(ECCUOHATBHBIX S3BIKOBBIX (OPM, CPEICTB M COBPEMEHHBIX
KOMMYHHKATHUBHBIX TEXHOJIOTHH.

Onucanue MPaKTHYECKON pabOTHI COJEP)KUT: HA3BaHHWE M3Yy9aeMOW TEMBI, TEKCT W 3a/IaHUS I10
TEKCTy W/uiu Teme. J{Js monydeHus: JONOTHUTENbHOM, 6osee moapoOoHol nH(OPMALIUU 110 U3Y9aeMbIM
BOIIPOCAM MPUBEICHBI PEKOMEHTyeMbIE HCTOYHUKH.



2. Tembl padoueil mporpaMMbl U 3aIaHUS IJISI NPAKTHYECKOH PadoThI

2.1. TEMA 1. «IIOCJTEBY30BCKOE OBPA30BAHME B CTPAHE(AX) M3YYAEMOI'O SI3bIKA M POCCHMN.
MATHUCTPATYPA B AI'TY. JIMUHOCTHOE PA3SBUTHE).

Exercise 1. Read the text and get ready to answer the following questions.

What is the main reason for considering postgraduate education?

How many types of Master’s degree programmes do the universities offer?

Which type of Master’s degree may be considered an initial step to PhD. Why?

What requirements should an individual meet to be registered for the PhD programmme?
Are there any additional requirements for international students?

Who helps a student in undertaking the doctorate research?

Which universities are the best ones to undertake the postgraduate work?

NoabkwhE

POSTGRADUATE EDUCATION

Those who have already earned the first academic degree (i.e. a Bachelor’s degree), are keenly
interested in a certain subject and want to know more about it should consider postgraduate study.
Further study is useful, both for its own sake and because a postgraduate qualification may lead to better
prospects of employment. You can choose one field of learning, or conduct interdisciplinary research.
You can take full-time or part-time course. Higher degrees (or further degrees) are of two types: master
and doctor. The style of postgraduate work differs for those who are involved: for some this will include
taught programmes, for others the primary focus will be on research.

The taught Master's degree in the UK may be called a Master of Arts (MA) in England and
Wales, or Master of Letters (MLitt) in Scotland. It is an advanced examination degree, awarded after a
year’s post-graduate study and some research (12 months), and is viewed as an additional qualification
for a profession, for example, teaching. The US degree of this kind follows the same structure of
classroom work and research but takes two years to earn. This is because in the UK the taught Master’s
degree is more focused on the chosen subject from the very beginning, while the USA liberal arts
education requires each student to learn a broader curriculum.

The research-based Master’s degree can be called different names both in the UK and the USA,
including Master of Science (MSc) Master of Science by Research (MRes), and Masters of Philosophy
(MPhil). It is normally awarded on acceptance of a thesis (dissertation) based on a short period of
research a student undertakes (a research project) rather than classes a student attends. This degree may
be considered as an introduction to “real research”, that is, work on a doctoral thesis, because a part of
Master’s work is often credited toward the PhD and may serve as a basis for the PhD research area.
Many students often begin research-based type of programme and then transfer into a PhD.

Speaking about Doctorates or PhDs (as well as about MPhil), one should keep in mind that the
use of the word philosophy does not mean that the degree is restricted to philosophy. One may have a
PhD (Doctor of Philosophy, Ph.D.) in mathematics, or geography, or economics (e.g. PhD in
Economics). This degree is awarded after the successful completion of a programme of research. A
post-graduate should submit a thesis which must be an original contribution to knowledge. Research for
this degree usually takes about three years, although the length of time needed varies considerably
according to the subject.




In order to be accepted for a PhD programme, one must typically submit a research proposal
and have a strong academic background along with some research experience in the relevant subject. In
addition to the general admission requirements, international applicants must submit a transcript of
university courses and grades, translated into English. They also need to show that they have an
adequate knowledge of spoken and written English, i.e. show the results of any international English
language test: IELTS, TOEFL, etc.

Academic degrees are taught through the mixture of lectures, seminars, workshops and
tutorials. A vital part of all postgraduate programmes is the learning of relevant research methods.
Postgraduate research students also undertake certain amount of teaching undergraduate programmes in
order to broaden their academic experience. The research project of a postgraduate is guided by a
dissertation supervisor (an advisor) in the UK, or a PhD committee in the USA. A supervisor is not the
same as a personal tutor. A tutor looks after the student’s general academic welfare from the beginning
of the programme. A supervisor starts working with a post-graduate student as soon as his or her
dissertation topic is chosen. The working relationship of post-graduates with their supervisors as a rule
includes the correct degree of guidance and support to enable the research students to gain the most
from their studies.

It should be mentioned that there is another type of doctorate, which is sometimes called a
senior doctorate (Doctor of Letters or Doctor of Science). Though this degree is much higher than the
PhD, it does not involve the writing of a thesis (dissertation). A person applying for such a degree
submits his published works to a committee, who then decide whether this work justifies the award of
the degree.

The best places in which to undertake your postgraduate work are the leading research
universities in the UK or the USA with a well-established reputation, a wide range of interest and
facilities both for academic work and for social life. Most importantly, they have researchers and
scholars of international distinction, and the standard of teaching is very high. Such universities also
enjoy close links with industry and commerce, which results in many benefits including the involvement
of industrialists and businesses in planning of research and teaching to ensure its relevance to modern-
day issues.

Exercise 2. Give Russian equivalents of the following words and word combinations:

to award an academic degree; a supervisor, scholars of international distinction; a research
method; employment, social life; a language test; classroom work; submit a research proposal; benefits,
dissertation topic.

Exercise 3. Give English equivalents of the following words and word combinations:

MOCJIEBY30BCKOE 00pa3OBaHUE; IMOJIydyaTh YYEHYIO CTENEHb; BECTU IIPENOAaBaTEIbCKYIO
paboTy; ouHoe oOy4eHHe, ypOBEeHb NpernojaBaHMs; AuccepTauus (2), BKIaA B HayKy; Kyparop,
COBpPEMEHHBIE TMPOOJIEMBI/BONPOCH]; MPAKTHUYECKHE 3aHATHUS; MEKAMCUUIUIMHAPHBIE MCCIIEJOBAHUS;
MIPEJICTaBUTh ONyOIMKOBAaHHBIE pAaOOTHI KOMUCCHH.

Exercise 4. Change words in brackets for their English equivalents. Read the text and answer
the question: What do Oxford and Cambridge have in common?

There are some 90 (yuuBepcuretsi) in Britain. They appoint their own (wrarsi/mepconann),
decide which (crynmentsi) to admit, provide their own (kypcer) and (mpucysxaats) their own degrees.
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Many universities have close links with commerce and industry. (Yuenas crenens) titles vary according
to the practice of each university. In England, Wales and Northern Ireland the most common titles for a
first degree are Bachelor of Arts (BA) or Bachelor of Science (BSc) and for a second degree Master of
Arts (MA), Master of Science (MSc). Doctor of Philosophy (PhD) is used for the third degree. British
degrees are taught through (mexuuu, cemunapsi) and tutorials. There are combined (or joint honours)
(mporpammer) Which enable students to study a combination of subjects.

Oxford and Cambridge are the UK’s most famous universities. They are also different to other
institutions in a number of key ways. Oxford and Cambridge universities consist of a number of
(xommemxu), each having its own name and its coats of arms. On the territory there is usually a chapel, a
dining hall, a (bu6snmoreka), rooms for undergraduates, and also rooms for teaching. Most colleges are
made of grey stone. They have stood there for many centuries. Sport is a part of students (xu3Hb) at
both universities. There is a great rivalry between the universities and they play all sorts of games
between each other like cricket, punting and rowing, which are the most popular sports.

Exercise 5. Translate into English.

1. Tem, KTO XO4YeT MOJYYHTh XOPOIIYID pPabOTy, CIEAyeT MOAYMAaTh O IOCIEBY30BCKOM
o0pa3oBaHMH.

2. CTYZICHT MOXET COCPCAOTOYUTHLCA TOJIBKO Ha BI)I6paHHOM npeaMeTe WM 3aHUMATHCA 110
pacIIMpeHHOH porpaMMe.

3. TlocneBy30BCKHME MpPOTpaMMbl HCCIEIOBATEIbCKOTO XapakTepa BKIIOYAIOT H3YUCHHE
COBPEMEHHBIX METOJIOB HCCIICIOBAHUSI.

4. Yuenas creneHb A0KTopa (uinocoduu B Kakoi-mubo 001acTH HAYKH TPHUCYXKIACTCS TI0
3aBEpIICHUH UCCIICIOBAHHI U MTPEICTaBICHUN AUCCEPTAIIMA KOMUCCHHU.

5. MHorue yHMBEPCHTETHI MMEIOT TECHBIC CBS3U C MPEACTaBUTEISMU MPOMBIIUICHHOCTH U
Ou3Heca, YTO 00ECIEYMBACT AKTYAJIbHOCTh OOYYEHHS M TEMAaTHKH HCCIIEJIOBATEIBCKUX MPOEKTOB B
MIOCJIEBY30BCKOM 00pa30BaHHH.

Exercise 6. Speak on the Master’s course you are taking in ASTU. How getting the
Master’s degree can change your life?

2.2. TEMA 2. «<HAYKA 1 HAYUHBIA METO/I. ECTECTBEHHBIE HAYKHU. TPAJJULIMOHHBIE U
COBPEMEHHBIE METO/IbI UCCJEJTOBAHHNS B ECTECTBEHHBIX HAYKAX»

Exercise 1. Read the text “Scientific methods” and understand it. \Which sentences best
express the essential information of the text?

SCIENCE AND THE SCIENTIFIC METHOD

If we knew what it was we were doing, it would not be called research,
would it?
--- Albert Einstein
Science and non-science can be distinguished by the kinds of laws and rules that are constructed to
unify the body of knowledge. Science involves the continuous testing of rules and principles by the
collection of new facts. In science, these rules are usually arrived at by using the scientific method—
observation, questioning, exploring resources, hypothesis formation, and the testing of hypotheses.



Scientific inquiry often begins with an observation that an event has occurred repeatedly. An
observation occurs when we use our senses (smell, sight, hearing, taste, touch) or an extension of our
senses (microscope, tape recorder, X-ray machine, thermometer) to record an event. The information
gained by direct observation of the event is called empirical evidence (empiric = based on experience;
from the Greek empirikos = experience). Empirical evidence is capable of being verified or disproved
by further observation. If the event occurs only once or cannot be repeated in an artificial situation, it is
impossible to use the scientific method to gain further information about the event and explain it.

As scientists gain more empirical evidence about an event they begin to develop questions about it.
A question that is too broad or too complex may be impossible to answer; therefore a great deal of effort
is put into asking the question in the right way. Once a decision has been made about what question to
ask, scientists explore other sources of knowledge to gain more information. After exploring the
appropriate literature, a decision is made about whether to continue to explore the question. If the
scientist is still intrigued by the question, a formal hypothesis is constructed and the process of inquiry
continues at a different level.

A hypothesis is a statement that provides a possible answer to a question or an explanation for an
observation that can be tested. A hypothesis is based on observations and information gained from other
knowledgeable sources and predicts how an event will occur under specific circumstances. Scientists
test the predictive ability of a hypothesis to see if the hypothesis is supported or is disproved. If you
disprove the hypothesis, it is rejected and a new hypothesis must be constructed.

The test of a hypothesis can take several forms. It may simply involve the collection of pertinent
information that already exists from a variety of sources. In other cases a hypothesis may be tested by
simply making additional observations. Another common method for testing a hypothesis involves
devising an experiment. An experiment is a recreation of an event or occurrence in a way that enables a
scientist to support or disprove a hypothesis. This can be difficult because a particular event may
involve a great many separate happenings called variables. To help unclutter such situations, scientists
use what is known as a controlled experiment.

A controlled experiment allows scientists to construct a situation so that only one variable is
present. Furthermore, the variable can be manipulated or changed. A typical controlled experiment
includes two groups; one in which the variable is manipulated in a particular way and another in which
there is no manipulation. The situation in which there is no manipulation of the variable is called the
control group; the other situation is called the experimental group. In an experiment there should only
be one independent variable and the dependent variable is expected to change as a direct result of
manipulation of the independent variable. After the experiment, the new data (facts) gathered would be
analyzed.

Scientists are not likely to accept the results of a single experiment because it is possible a random
event that had nothing to do with the experiment could have affected the results and caused people to
think there was a cause-and-effect relationship when none existed. Furthermore, scientists often apply
statistical tests to the results to help decide in an impartial manner if the results obtained are valid
(meaningful, fit with other knowledge) and reliable (give the same results repeatedly) and show cause
and effect, or if they are just the result of random events. During experimentation, scientists learn new
information and formulate new questions that can lead to even more experiments. One good experiment
can result in 100 new questions and experiments. When general patterns are recognized, theories and
laws are formulated.

Theories and hypotheses are different. A hypothesis provides a possible explanation for a specific
question; a theory is a broad concept that shapes how scientists look at the world and how they frame
their hypotheses. A scientific law is a uniform or constant fact of nature that describes what happens in
nature. While laws describe what happens and theories describe why things happen, in one way laws
and theories are similar. Often as observations are made and hypotheses are tested, a pattern emerges
which leads to a general conclusion, principle, or theory. This process of developing general principles
from the examination of many sets of specific facts is called induction or inductive reasoning. Once a
rule, principle, or theory is established, it can be used to predict additional observations in nature. When
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general principles are used to predict the specific facts of a situation, the process is called deduction or
deductive reasoning.

If a rule is not testable, or if no rule is used, it is not science. Pseudoscience (pseudo = false) is not
science but uses the appearance or language of science to convince, confuse, or mislead people into
thinking that something has scientific validity. When pseudoscientific claims are closely examined, it is
found that they are not supportable as valid or reliable.

The scientific method can be applied only to questions that have factual bases. Questions
concerning morals, value judgments, social issues, and attitudes cannot be answered using the scientific
method. Science is also limited by the ability of people to pry understanding from the natural world.
People are fallible and do not always come to the right conclusions because information is lacking or
misinterpreted, but science is self-correcting. As new information is gathered, old incorrect ways of
thinking must be changed or discarded.

Exercise 2. Match the words with the definitions.
1. control group a. any factor, trait or condition that can be controlled,
changed, or measured in an experiment

2. deductive reasoning  b.a logical process in which a conclusion for a specific
case is based on general premises (top-down logic)

3.empirical evidence c. the group that receives the variable being tested and
compared to a control group

4. experiment d. a logical process in which a general conclusion is based
on specific examples (bottom-up logic)

5.experimental group e.any group which does not receive the variable being
tested and used as the standard to which comparisons are
made in an experiment

6. hypothesis f. information acquired by observation or experimentation

7.inductive reasoning g. a statement based on repeated experimental
observations or a verified description of an observed

phenomenon
8. reliable h. based on truth or sensible reasoning
9. scientific law i. a scientific test carried out to make a discovery, support,

refute or validate a hypothesis, demonstrate a known fact
10. valid J. suitable or fit to be trusted or relied on

11. variable k. an assumption based on known facts then tested
through study or experimentation

Exercise 3. Give Russian equivalents to the following words and expressions:

scientific method, scientific inquiry, X-ray machine, to record an event, artificial situation,
develop questions, explore sources of knowledge, formal hypothesis, under specific circumstances,
recreation of an event, support or disprove a hypothesis, unclutter situations, independent variable,
dependent variable, cause-and-effect relationship, general conclusion, convince, confuse, mislead,
scientific validity, pseudoscientific claims, factual bases, value judgments, fallible, must be discarded.



Exercise 4. Give English equivalents to the following words and expressions:

00BEM 3HAHMI, anpoOHpPOBAaHUE MTPABUI U MPUHIIUIIOB, HAOIIOIEHUE, TIOJBEPKEHNE COMHEHHUIO,
n3ydeHue matepuana, GOpMHUPOBAHUE THIIOTE3bI, IPOBEPKA TUIMIOTE3bI, TPOBEPEHHBIN, ONMPOBEPTHYTHIMH,
mponecc ucciacaoBanusa, MCTOYHHUKU 3HAHUA, IPOTHOCTHUYHOCTD TUIIOTC3bI, CYIICCTBCHHAA I/IH(l)OpMaLII/ISI,
INIAHUPOBAHUEC OKCIICPUMEHTA, OTACIBHBIC IIPOABIICHHA, CJ'Iy‘lElfIHOC CO6I:>ITI/Ie, 66CHpI/ICTpaCTHO,
ACMOHCTpHUPOBATh HNPUYUHHO-CICACTBCHHYIO CBA3b, 06].].[1/16 3aKOHOMCPHOCTH, HJOCTOBCPHBIC U
HAaACXKHBIC, NU3BJICKATh C TPYAOM, JTIHOIAAM CBOMCTBEHHO OILINOATHCS.

Exercise 5. Now read the text again and decide whether these sentences are true or false.

1. Non-science is a discipline involving asking questions, making observations and devising
theories.

2. Science is a way of thinking, questioning, and gathering evidence.

3. The scientific method is the method of research used by the various sciences.

4. Apart from using our senses to study the world, observation may involve other tools like
computers or scan electron microscopes.

5. A hypothesis is a proposed answer for a scientific question.

6. Hypotheses often cause scientists to develop new experiments that produce additional data.

7. For scientist, just one test of a hypothesis is usually enough.

8. When data support a hypothesis, it is rejected.

9. Testing, revising, and occasionally rejecting new and old theories never ends.

10. Rejected data are not useful because they do not lead to new hypothesis.

11. Scientific experiments allow scientists to test hypotheses and find out how something
happens.

12. A theory does not explain a wide range of observations.

13. A theory is a proposed explanation for observations and experimental results that is
supported by evidence.

Exercise 6. Comprehension. Answer the following questions.

. What are the main scientific methods?

. What is observation?

. What type of information can be called empirical evidence?

. How can a hypothesis be defined? What role do hypotheses play in scientific inquiry?
. What is the most common method for testing a hypothesis?

. What is called a controlled experiment?

. What is the difference between the control group and the experimental group?

. What is the difference between an independent variable and a dependent variable?
. How do experiments show cause-and-effect relationships?

10. What is the difference between a scientific law and a theory?

11. How are hypotheses and theories related?

12. How do inductive and deductive reasoning differ?

13. What questions cannot be answered using the scientific method?

OooO~No ol WN -

2.3. TEMA 3. «kBUOJIOTUSI- HAYKA O KU3HU. OB BbEKTHI BUOJOTMU. MOPCKHUE BHOJOT W

Exercise 1. Do the following tasks:

A. You are going to read four paragraphs. Choose the best heading for each of the
following paragraphs from the list below (A-F). There is one extra heading.

B. Translate the paragraphs. Determine and put the main ideas of each paragraph into
your own words.
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A Why study biological sciences?

B Basic principles of biology

C The study of life

D Characteristics of life

E Subdisciplines of biology

F Living things

1. As biological sciences, or life sciences, encompass a broad range of subjects, from molecular
biology to ecology, biochemistry, biophysics, genetics and physiology, the study of nature has often
inspired scientists and inventors to come up with new ideas for improving people’s lives. Biology has
assisted in the development of techniques in emerging fields such as biotechnology, biomedical
sciences, and neuroscience.

2. The field of biology is very broad in scope and can be divided into several disciplines. In the
most general sense, these disciplines are categorized based on the type of organism studied. For
example, zoology deals with animal studies, botany deals with plant studies, and microbiology is the
study of microorganisms. These fields of study can be broken down further into several specialized sub-
disciplines. Some of which include anatomy, cell biology, genetics, and physiology.

3. Living things include both the visible world of animals and plants, as well as the invisible
world of bacteria. On a basic level, we can say that life is ordered. Organisms have an enormously
complex organization. We're all familiar with the intricate systems of the basic unit of life, the cell. Life
can also "work." Living creatures can take in energy from the environment. This energy, in the form of
food, is transformed to maintain metabolic processes and for survival. Life grows and develops. This
means more than just getting larger in size. Living organisms also have the ability to rebuild and repair
themselves when injured. Life can reproduce. Have you ever seen dirt reproduce? | don't think so. Life
can only come from other living creatures. Life can respond. Life is characterized by responses to
stimuli. Finally, life can adapt and respond to the demands placed on it by the environment. There are
three basic types of adaptations that can occur in higher organisms: reversible changes, somatic changes
and mutation (genotypic adaptation).In summary, life is organized, "works,” grows, reproduces,
responds to stimuli and adapts. These characteristics form the basis of the study of biology.

4. What is biology? Simply put, it is the study of life -- life in all of its grandeur. From the very
small algae to the very large elephant, life has a certain wonder about it. With that in mind, how do we
know if something is living? Is a virus alive or dead? What are the characteristics of life? These are all
very important questions with equally important answers. So, biology is the study of living things and
their vital processes — playing a crucial role in our everyday existence.

5.The foundation of biology as it exists today is based on five basic principles. They are the cell
theory, gene theory, evolution, homeostasis, and laws of thermodynamics. Cell Theory: all living
organisms are composed of cells. The cell is the basic unit of life. Gene Theory: traits are inherited
through gene transmission. Genes are located on chromosomes and consist of DNA. Evolution: any
genetic change in a population that is inherited over several generations. These changes may be small or
large, noticeable or not so noticeable. Homeostasis: ability to maintain a constant internal environment
in response to environmental changes. Thermodynamics: energy is constant and energy transformation
is not completely efficient.

Exercise 2. Translate from English into Russian.

1. Biology is a natural science concerned with the study of life and living organisms, including
their structure, function, growth, evolution, distribution, and taxonomy.

2. Reversible changes occur as a response to changes in the environment. Let's say you live near
sea level and you travel to a mountainous area. You may begin to experience difficulty breathing and an
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increase in heart rate as a result of the change in altitude. These symptoms go away when you go back
down to sea level.

3. Somatic changes occur as a result of prolonged changes in the environment. Using the
previous example, if you were to stay in the mountainous area for a long time, you would notice that
your heart rate would begin to slow down and you would begin to breathe normally. Somatic changes
are also reversible.

4. The final type of adaptation is called genotypic (caused by mutation). These changes take
place within the genetic makeup of the organism and are not reversible. An example would be the
development of resistance to pesticides by insects and spiders.

Exercise 3. Translate from Russian into English.

1. buonorus xak HayKa sSBJIACTCA HIHpOKOfI u CHO)I(HOﬁ, HO HEKOTOPBIC O6H_[I/Ie TCMBI IIOMOTI'arOT
OpraHu30BaTb 3Ty CJIOXKHOCTD. Knerkn SBISIOTCS OCHOBHOM eI[PIHPII.IGfI ku3Hn. OHU  ABJISAIOTCS
MamuHaM# 11 00paboTku uHpopMarmu. CTPyKTYpbl MOJIEKYN, MaKpOMOJEKYISpPHbIE KOMIUIEKCH U
naxke Oosiee BBICOKHME YPOBHHM OPTaHM3aldU CBS3aHBI ¢ UX (yHKIUAMHU. PazHooOpa3ue jKM3HU MOKHO
KJ'IaCCI/I(I)I/II_[I/IPOBaTb U CUCTCMATHU3UPOBATb Ha OCHOBC CXOJHBIX 0C06CHHOCT€I71, a COXpaHCHHUEC BUIOB
YKa3bIBA€T Ha BaAXKHBIC (I)YHKLII/II/I OpF aHu3alusa XKUBBIX CHCTEM IIPUBOJUT K IIOABJICHUIO HOBBIX
CBOfICTB, KOTOPLIC B HACTOAIICC BPEMSI HCBO3MOKHO IIPECACKA3aTh.

2. buonorus - 3TO O6T)€ZII/IH$IIOHIZUI HayKa, KOTopasa AJjid M3Y4YCHHA KUBBIX CUCTEM HUCIIOJB3YCT
3HAHUA, MOJYUYCHHBIC OT APYTHUX CCTCCTBCHHBIX HAYK. HpOCTOFO OIIpEACIICHUA ) KU3HHU HET, HO B OCHOBC
JKHUBBIX CUCTCM JICIKUT DAL CBOfICTB, KOTOPBIC B COBOKYIIHOCTHU OIIMCBIBAIOT JKH3Hb. JKuBble cucTeMBl
TAKKC OpPraHMU30BaHbl UCPAPXHUICCKHU, C HOBBIMU IHOABJIAIOIIMMUCAH CBOfICTBaMH, KOTOPBIC MOT'YT OBITH
Ooupliie, 4eM cyMMa 4acTeu.

Exercise 4. Complete the text with the words and expressions given above. Translate the
text.

Study of chemistry, information, multidisciplinary approach, natural laws, natural science,
energy source, energy transactions, chemical systems, living systems, put another way, forms of matter,
modern scientists, expertise.

Biology unifies much of 1) . The study of biology does much to unify the 2)
gained from all of the natural sciences. Biological systems are the most complex 3) that we
know of on Earth, and their many functions are both determined and constrained by the principles of
chemistry and physics. 4) , there are no new laws of nature to be gleaned from the study of
biology - but that study does illuminate and illustrate the workings of those 5)

The intricate chemical workings of cells are based on all that we have learned from the 6)

, and every level of biological organization is governed by the nature of 7) learned
from the study of thermodynamics. Biological systems do not represent any new 8) , and yet
they are the most complex organization of matter known. The complexity of 9) IS made
possible by a constant source of energy: the Sun. The conversion of this 10) into organic
molecules by photosynthesis can be understood using the principles of chemistry and physics.

As 11) take on more difficult problems, the nature of how we do science is changing
as well. Science is becoming more interdisciplinary, combining the 12) of a variety of

scientists in exciting new fields such as nanotechnology. Biology is at the heart of this 13)
because biological problems often require many different approaches to arrive at solutions.

Exercise 5.Translate the words and expressions given in Russian into English. Entitle the
text.
12



In its broadest sense, éuonozus is the study of living things — nayka o scusnu. Living things
come in an astounding pasunooopaszue of shapes and forms, and éuonozu study life in many paszmusie
cnocobwvt. Onu scueym With gorillas, collect okamenenocmu, and listen to kumwi. They read the
messages encoded in the long monexyavt nacreocmeennocmu and count ckonvko paz a hummingbird’s
wings beat each second. What makes something “arcusoe”? Anyone could deduce that a cxauywan
2anonom nowaos is alive and a car is not, o nouemy? We cannot say, “If it moves, it’s alive,” because
Mawuna modxcem nepedsuzamoca, and gelatin can wiggle ¢ uawme. They certainly are not alive.
Although we cannot define life with eono npocmoe npeonoscenue, we can come up with a series of
seven xapaxmepnole uepmut shared by srcusvie cucmemor.

1. Knerounoe crpoenue. All organisms cocmosm u3 oonoit unu 6onee kremox. Often too tiny
to see, cells carry out the basic activities of living. Kascoas knemxka is bounded by a membrane that
separates it from its surroundings.

2. Ordered complexity. All living things are both complex and highly ordered. Bawe meno is
composed of many pazauunsie euodvt kKaemox, each containing many complex monexyasapuote
cmpykmypot. Many nesxcuewie cywecmea may also be croacuwie, but they do not exhibit this degree of
ynopsaoouennoit complexity.

3. Sensitivity. Bce opeanusmer respond to stimuli. Pacmenua grow toward ucmounuxku ceema,
and 3pauxu éawux 2nasz dilate when you walk into memnas komnama.

4. Pocm, pazsumue, u camosocnpousseoenue (penpooykuus). Bee opzanusmer are capable of
growing and reproducing, and éce onu poSSess monexynvt nacireocmeennocmu that are passed to their
nomomcmeo, ensuring that the offspring are of the same suoa.

5. Energy utilization. Bce opzanuszmut take in energy and use it to perform many kinds of work.
Kaosicoas mouuya in your body is powered with snepzueit you obtain uz eost you eat.

6. Camopezynauus (F'omeocmas). Bce opzanuszmel maintain omuocumenvno nocmosmHsle
internal conditions that are different from their oxpyarcaroman cpeoa, a process called zomeocmas.

7. Evolutionary adaptation. Bce opzanusmor interact ¢ opyeumu opzanusmamu and the
nonliving environment in ways that ezusrom na ux eviyncusanue, and xkax cireocmeue, opzanuzmol
evolve adaptations to their environments.

2.4. TEMA 4. «K9KOJIOTUA U EE OB BEKTBI. U3YUEHUE JUKOMN IIPUPO/IBI.
MOPCKHE U PEUHBIE YKOCUCTEMBI »

Exercise 1. Read and translate the two parts of the text.

WHAT IS ECOLOGY?

Ecology can be defined as the study of relationships between organisms and the environment.
Humans have been students of ecology as long as we have existed as a species. Our survival has
depended upon how well we have been able to observe variations in the environment and predict the
responses of organisms to those variations. The earliest hunters and gatherers had to know the habits of
their animal prey and where to find food plants. Later, agriculturists had to be aware of variations in
weather and soils and of how such variation might affect crops and livestock.

Today, most of earth's human population lives in cities and most of us have little direct contact
with nature. More than ever before, though, the future of our species depends on how well we
understand the relationships between organisms and the environment. Our species is rapidly changing
earth's environment, yet we do not fully understand the consequences of these changes. For instance,
human activity has increased the quantity of nitrogen cycling through the biosphere, changed land cover
across the globe, and increased the atmospheric concentration of CO. Changes such as these threaten the
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diversity of life on earth and may endanger our life support system. At the dawn of the twenty-first
century, it is imperative that we once again become ardent students of ecology.

Behind the simple definition of ecology lies a broad scientific discipline. Ecologists may study
individual organisms, entire forests or lakes, or even the whole earth. The measurements made by
ecologists include counts of individual organisms, rates of reproduction, or rates of processes such as
photosynthesis and decomposition. Ecologists often spend as much time studying non-biological
components of the environment, such as temperature or soil chemistry, as they spend studying
organisms. Meanwhile, the "environment™ of organisms in some ecological studies may be other
species. While you may think of ecologists as typically studying in the field, some of the most important
conceptual advances in ecology have come from ecologists who build theoretical models or do
ecological research in the laboratory. Clearly, our simple definition of ecology does not communicate
the great breadth of the discipline or the diversity of its practitioners. To get a better idea of what
ecology is, let's briefly review the scope of the discipline.

Overview of Ecology

The discipline of ecology addresses environmental relationships ranging from those of individual
organisms to factors influencing the stale of the entire biosphere. This broad range of subjects can be
organized by arranging them as levels in a hierarchy of ecological organization.

Historically, the ecology of individuals has been the domain of physiological ecology and
behavioral ecology. Physiological ecologists have emphasized the evolution (a process by which
populations change over time) of physiological and anatomical mechanisms by which organisms solve
problems posed by physical and chemical variation in the environment. Meanwhile, behavioral
ecologists have focused principally on evolution of behaviors that allow animals to survive and
reproduce in the face of environmental variation. Physiological ecology and behavioral ecology are both
guided by evolutionary theory.

There is a strong conceptual linkage between ecological studies of individuals and of populations
particularly where they concern evolutionary processes. Population ecology is centered on the factors
influencing population structure and process, where a population is a group of individuals of a single
species inhabiting a defined area. The processes studied by population ecologists include adaptation,
extinction, the distribution and abundance of species, population growth and regulation, and variation in
the reproductive ecology of species. Population ecologists are particularly interested in how these
processes are influenced by non-biological and biological components of the environment.

Bringing biological components of the environment into the picture takes us to the next level of
organization, the ecology of interactions such as predation, parasitism, and competition. Ecologists who
study interactions between species have often emphasized the evolutionary effects of the interaction on
the species involved. Other approaches explore the effect of interactions on population structure or on
properties of ecological communities.

The definition of an ecological community as an association of interacting species links
community ecology with the ecology of interactions. Community and ecosystem ecology have a great
deal in common, since both are concerned with the factors controlling multispecies systems. However,
the objects of their study are slightly different. While community ecologists concentrate on the
organisms inhabiting an area, ecosystem ecologists include the ecological community in an area plus all
of the physical and chemical factors influencing the community.

To simplify their studies, ecologists have long attempted to identify and study isolated
communities and ecosystems. However, all communities and ecosystems on earth are open systems
subject to exchanges of materials, energy, and organisms with other communities and ecosystems. The
study of these exchanges, especially among ecosystems, is the intellectual territory of landscape
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ecology. However, landscapes are not isolated either but part of geographical regions subject to large-
scale and long-term regional processes. These regional processes are the subjects of geographic ecology.
Geographic ecology in turn leads us to the largest spatial scale and highest level of ecological
organization - the biosphere, which falls within the realm of global ecology.

Exercise 2. Read the text and try to understand it.

The scale of Ecology

Ecology ranges in scale from the study of an individual organism through the study of
populations to the study of communities and ecosystems. There are several broad areas of ecology:
organismal, population, community, and ecosystem ecology.

1. Organismal ecology investigates how adaptations and choices by individuals affect their
reproduction and survival. Organismal ecology can be divided into two subdisciplines. The first,
physiological ecology, investigates how organisms are physiologically adapted to their environment and
how the environment impacts the distribution of species. Much of this chapter discusses physiological
ecology. The second area, behavioral ecology, focuses on how the behavior of an individual organism
contributes to its survival and reproductive success, which, in turn, eventually affects the population
density of the species.

2. Population ecology describes how populations grow and interact with other species.
Population ecology focuses on groups of interbreeding individuals, called populations. A primary goal is
to understand the factors that affect a population’s growth and determine its size and density. Although
the attention of a population ecologist may be aimed at studying the population of a particular species,
the relative abundance of that species is often influenced by its interactions with other species. Thus,
population ecology includes the study of species interactions, such as predation, competition, and
parasitism. Knowing what factors impact populations can help us lessen species endangerment, stop
extinctions, and control invasive species.

3. Community ecology focuses on what factors influence the number of species in a given area.
On a larger scale, community ecology studies how populations of species interact and form functional
communities. In a forest, there are many populations of trees, herbs, shrubs, grasses, the herbivores that
eat them, and the carnivores that prey on the herbivores. Community ecology focuses on why certain
areas have high numbers of species (that is, are species rich), while other areas have low numbers of
species (that is, are species poor). Although ecologists are interested in species richness for its own sake,
a link also exists between species richness and community function. Ecologists generally believe that
species-rich communities perform better than species-poor communities. It has also been proposed that
more species make a community more stable, that is, more resistant to disturbances such as introduced
species. Community ecology also considers how species composition and community structure change
over time and, in particular, after a disturbance, a process called succession.

4. Ecosystem ecology describes the passage of energy and nutrients through communities. An
ecosystem is an interacting system of a community of organisms and the physical environment in which
they live. Ecosystem ecology deals with the flow of energy and cycling of chemical elements among
organisms within a community and between organisms and the environment. Following this flow of
energy and chemicals necessitates an understanding of feeding relationships between species, called
food chains. In food chains, each level is called a trophic level, and many food chains interconnect to
form complex food webs. The second law of thermodynamics states that in every energy transformation,
free energy is reduced because heat energy is lost in the process, and the entropy of the system
increases. There is, therefore, a unidirectional flow of energy through an ecosystem, with energy
dissipated at every step. An ecosystem needs a recurring input of energy from an external source—in
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most cases, the sun—to sustain itself. In contrast, chemicals such as nitrogen do not dissipate and
constantly cycle between abiotic and biotic components of the environment, often becoming more
concentrated in organisms in higher trophic levels.

Exercise 3. Match the questions to each of the broad areas of ecology
The scale of ecology.

(@) What is the temperature tolerance of this zebra?

(b) What factors influence the growth of zebra populations in Africa?

(©) What factors influence the number of species in African grassland
communities?

(d) How do water, energy, and nutrients flow among plants, zebras, and

other herbivores and carnivores in African grassland communities?

Exercise 4. Give the definitions to the following key terms: adaptation, biosphere, ecology,
ecosystem, ecotone, epiphyte, evolution, nutrient, phase transition.

1. a process that changes populations of organisms over lime. Since it ultimately involves
changes in the frequency of heritable traits in a population, we can define it more precisely as a change
in gene frequencies in a population.

2. a spatial transition from one type of ecosystem to another; for instance, the transition from a
woodland to a grassland.

3. an evolutionary process that changes anatomy, physiology, or behavior, resulting in an
increased ability of a population to live in a particular environment. The term is also applied to the
anatomical, physiological, or behavioral characteristics produced by this process.

4. a plant, such as an orchid, that grows on the surface of another plant but is not parasitic.

5. the portions of earth that support life; also refers to the total global ecosystem.

6. a change in the State of matter such as from a liquid state lo a solid state or from a solid to a
gas; involves changes in the organization of molecules and their kinetic state.

7. study of the relationships between organisms and the environment.

8. chemical substance required for the development, maintenance, and reproduction of
organisms.

9. a biological community plus all of the abiotic factors influencing that community.

Exercise 5. Complete the text with the words and expressions given above. Translate the
text.

Broad areas, exotic species, native organisms, salt concentrations, abiotic, plant abundance,
population densities, biomes, interactions, biotic, natural enemies, population ecology.

Ecology is the study of 1) among organisms and between organisms and their
environments.

Interactions among organisms are called 2) interactions, and those between organisms
and their nonliving environment are termed 3) interactions. These interactions, in turn, govern
the numbers of species in an area and their 4)

There are four 5) of ecology: organismal, population, community, and ecosystems
ecology.

Factors such as temperature, water, light, pH, and 6) have effects on the distributions
of organisms. Climate has large influence on 7) , the major types of habitats where organisms
are found.
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Plants compete with one another. Herbivores affect 8) , and natural enemies impact
prey populations. The effects of humans on the environment include pollution, global warming, and the
introduction of 9) of plants and animals.

One important topic in the area of 10) concerns introduced or exotic species, species
moved from a native location to another location, usually by humans. Such species sometimes spread so
aggressively that they crowd out 11) , In which case they are considered invasive species. One
way of controlling these species, therefore, has been to import the plant’s 12) . This is known
as biological control.

Exercise 6. Give the written translation of the text.

MARINE BIOLOGISTS

Marine biology deals with the various species of plant and animal life that live in the oceans,
seas or in any water body. Marine biologists are the scientists who conduct research on the life and the
habitat of water plants and animals. Marine biologists study the aquatic ecosystems, which are
conducive for the growth and cultivation of a various species of plants and animals. The modern-day
marine biologists have taken up the task of mapping the marine species of animals and plants with the
help of latest technology. The marine biologists believe they would be able to explore the deep oceanic
depressions to find new species of plant and animal life. Here are some of the world-famous marine
biologists.

Exercise 7. Read and understand the text. Give an answer the question in each passage.

THE INFLUENCE OF CLIMATE CHANGE
ON WATER-BASED ECOSYSTEMS

1. What kind of problems does the deterioration of aquatic organism habitat cause?

Water-based ecosystems are particularly vulnerable to climate change, as they experience its
direct influence. The threats of the climate change to aquatic habitats include changes in water
temperature, location and timing of ocean currents, increased precipitations causing changes in estuaries
and rising sea level, more frequent and extreme storms which imperil habitats, etc. Droughts can cause
changes in lake water levels and river flows. The deterioration of aquatic organism habitat causes not
only environmental problems. It can as well threaten human communities dependent on fisheries and
aquaculture, reducing the global fish supply for consumption.

2. How can local ecosystems alter in fish stock?

When the sea surface temperature rises, there frequently observed harmful algae blooming. As a
consequence, the level of dissolved oxygen in water decreases, plankton composition changes, fouling
organisms such as parasites and pests cause incidence of diseases. Local ecosystems are altered in the
composition and abundance of fish stock as to competitors, predators and invasive species. Changes in
location and size of suitable range for particular species are followed by changes in timing and success
of migrations and spawning. Higher sea temperature is a major cause of coral bleaching and damage to
coral reef ecosystems, especially to breeding habitats, around the globe.

3. What are the causes of wild fish stock depletion?
Rising sea level can damage and destroy many coastal ecosystems such as mangroves and salt
marshes, which are essential to maintaining wild fish stock. Availability of wild fish will also be harmed
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by higher inland water temperatures and worsening water quality. Inland temperature changes provide
favourable conditions for bringing new pathogens and predators. The abundance of food available to
fishery species decreases reducing fish growth and potential yields. It even can lead to the loss of some
species. It should be noted that ocean currents altering their location and timing can account for nutrient
supply in surface waters and, consequently, wild fish stock productivity.

4. Why is the predicted global warming considered a threat to aquatic organisms?

Increase in frequency and intensity of storms and draughts cause changes in water salinity and
water quality which may lead to the loss of wild and cultured stock. Changes in precipitation and water
availability can force some species to migrate. This can result in altered distribution, composition and
abundance of fish stock. Under the scenario of 2 - 6° C global warming, precipitation is forecast to
decline in South-Asian regions during the dry season and increase during the wet season, expanding
flood-prone areas by 23-39%. It might reduce spawning success of river fishes due to higher wet season
river flows and fish survival in lower dry season flows. Human responses, like hydraulic engineering
projects, can lead to the loss of habitat for many aquatic organisms, fish species included.

2.5. TEMA 5. «ITPOBJEMBI OXPAHBI OKPYKAIOIIEN CPEJBI. HOBBIE TEXHOJIOT M1
PAIIMOHAJIBHOI'O UCIIOJIb30BAHUS BUOJOI'MYECKHUX PECYPCOB»

Exercise 1. Read the text and understand its main idea. Get ready to speak on the key problem
mentioned in the text.

PROBLEMS OF FISH PROTECTION.
STURGEON AS AN ENDANGERED SPECIES

Historically, the oceans and seas were considered limitless and thought to harbor enough fish to
feed an ever-increasing human population. However, the demands of a growing population, particularly
in poorer countries, now far outstrip the sustainable yield of the seas. At the same time, fishing has
become more industrialized which also resulted in wild fish stock depletion. As fisheries become
depleted and fish got harder to catch, many fishermen and governments have responded with
improvement in equipment and technology to be longer, harder and father away from their home ports.

Radio and satellite navigation allows fishermen to better locate fishing grounds, while new fish-
aggregating devices intensify the harvest. These changes put immense pressure on the fish and leaves
fewer regions out of reach so that fish can reproduce unmolested, thus exacerbating the effects of over-
harvesting. Besides, there are examples of unintended by-catch, such as the capture of juvenile finfish
by shrimp trawls, which have drawn severe criticism from environmental groups as they also put heavy
pressure on existing stocks.

The Caspian Sea occupies the first place in the world in sturgeon species diversity,
quantity and catches. The most commonly fished species are the Russian and Persian sturgeon
(Acipenser persicus), beluga (Huso huso) and the sevruga (Acipenser stellatus).Sturgeon
(Acipenseridae) is by far the most commercially valuable fish. It is fished for its meat as well as for
caviar which is in great demand throughout the world market. As a result, the sturgeon are subjected to a
lot of illegal poaching and considered to be in a precarious condition.

The governments, fisherman and environmentalists realize that certain measures to protect wild
fish stock should be taken immediately: catch limitations, minimum size limits or even capture
moratoria should be imposed based on the current assessment of overexploitation of certain fish stocks.
Replenishing of fish stock through using hatcheries should be provided. The urgent measures on
sturgeon conservation should include the following: to stop poaching; to allow sturgeon to their
spawning grounds; to increase production of juveniles at the fish farms, to prevent pollution of the
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Caspian Sea and the Volga-river.

Exercise 2. Read the text given below and choose the best title for it. Translate the text.
Which sentences best express the essential information of the text? Determine and put the main
ideas of each paragraph into your own words.

A. Developing new technologies

B. Tiny tracking sensors

C. Revolution in ecology

D.High-tech advances at the service of ecologists

E. Impact of engineering or IT skills on scientists

There is plenty of interest in developing new technologies while also caring for the environment.
There is no doubt, trying to decide how to develop and protect at the same time can be a challenge. Life
scientists turn to a variety of scientific instruments and tools. Ecologists may sometimes even repurpose
household items to achieve the pursued results. For instance, a tea strainer may be used to house ants or
botfly larvae may be tackled with a well-aimed dab of nail polish. These days a large amount of high-
tech options are becoming available for studying the natural world. As a matter of fact, ecology is on the
cusp of a revolution, with state-of-the-art technologies uncovering new possibilities for insights into
nature and applications for conserving biodiversity. New technologies bring tremendous opportunities
for conservation and revolutionize the way we collect data on threatened species and habitats.

Ecologists use tiny tracking sensors to get new insight into the lives of animals. VHF radio
telemetry was first used to electronically record the movement of animals. Since the 1960s long-distance
migratory animals like caribou, shearwaters and sea turtles, have been tracked with the help of GPS and
other satellite data. The use of “bio-logging” or equipping the studied animals with miniature sensors is
advancing our understanding of what affects animals’ movement and other behaviours. Scientists have
developed plenty of miniature sensors, including accelerometers, gyroscopes, magnetometers, micro
cameras, and barometers. Together, these devices make it possible to track animals’ movements with
unprecedented precision. These days ecologists can also measure the “physiological cost” of behaviours
— that is, whether an animal is working particularly hard to reach a destination, or within a particular
location, to capture and consume its prey. Taken further, placing animal movement paths within
spatially accurate 3D-rendered (computer-generated) environments will allow ecologists to examine
how individuals respond to each other and their surroundings. These devices could also help us
determine whether animals are changing their behaviour in response to threats such as invasive species
or habitat modification. In turn, this could tell us what conservation measures might work best.

Autonomous vehicles such as remotely piloted vehicles or drones are now widely used by
ecologists. They make it possible to measure environments, observe species, and assess changes through
time, all with a degree of detail that was never previously possible. For instances, drones used in
conservation help survey cryptic and difficult to reach wildlife. Coupling autonomous vehicles with
sensors (such as thermal imaging) now makes it easier to observe rare, hidden or nocturnal species. It
also potentially allows scientist to catch poachers red-handed, which could help to protect animals like
rhinoceros, elephants and pangolins.

Keeping electronic equipment running in the field can be a challenge. Conventional batteries
have limited life spans, and can contain toxic chemicals. Solar power can help with some of these
problems, but not in dimly lit areas, such as deep in the heart of rainforests. “Bio-batteries” may help to
overcome this challenge. They convert naturally occurring sources of chemical energy, such as starch,
into electricity using enzymes. “Plugging-in” to trees may allow sensors and other field equipment to be
powered cheaply for a long time in places without sun or access to mains electricity.
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3D printing provides a certain potential for ecological research. For instance, it can be used to
make cheap, lightweight tracking devices that can be fitted onto animals. Besides, it can be used to
create complex and accurate models of plants, animals or other organisms, for use in behavioural
studies.

All of the technologies described above can be combined and used to generate more accurate
research data. Imagine research stations fitted with remote cameras and acoustic recorders equipped
with low-power computers for image and animal call recognition, powered by trees via bio-batteries.
These devices could use low-power, long-range telemetry both to communicate with each other in a
network, potentially tracking animal movement from one location to the next, and to transmit
information to a central location. Swarms of drones working together could then be deployed to map the
landscape and collect data from a central location wirelessly, without landing. The drones could then
land in a location with an internet connection and transfer data into cloud-based storage, accessible from
anywhere in the world. One of the advantages of these advancements is that they minimise the
disturbance to species and ecosystems. Not only will they minimise the stress to animals and the
inadvertent spread of diseases, but they should also provide a more “natural” picture of how plants,
animals and other organisms interact.

Scientists should ideally possess the necessary skills and knowledge of engineering or IT. They
should also be exposed to relevant technology-based training. The techno-ecological revolution requires
collaboration across disciplines and industries. Several communities of conservationists, technologists,
engineers, data scientists, biologists and ecologists have been established to promote and facilitate
collaboration and use of new technologies. Wildlabs, the SCB Conservation Technology Working
Group(ConsTech WG) and TechnEcology are just a few projects initiated to share information, ideas,
tools and resources to discover and implement technology-enabled solutions to challenges facing our
planet.

Exercise 3. Match the words with the definitions.

1. Accelerometer a. an energy storing device that is powered by
organic compounds;

2. Barometer b. a biological molecule (typically protein) that
significantly speeds up the rate of virtually all of the
chemical reactions that take place within cells; a
biocatalysist;

3. Bio-battery c. a device measuring acceleration or the rate of
change of the velocity of an object;

4. Conservation d. a method of night vision that collects the infrared
radiation from objects in the scene and creates an
electronic image;

5. Enzyme e. a device measuring air pressure and showing
when the weather is likely to change;

6. Gyroscope f. a device measuring magnetism - the direction,
strength, or relative change of a magnetic field at a
particular location;
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7. Magnetometer g. . a careful preservation, protection or efficient
use of something, for example resources; 2: the
preservation of a physical quantity during transformations
or reactions;

8. Thermal imaging h. a device that uses Earth's gravity for measuring
or maintaining orientation and angular velocity.

Exercise 4. Complete the text with the words and expressions from the given below and
translate the text.

Animal trackers, multiple animals, hardware control, collective activity, commonplace,
monitoring activity, animal tracking suite, large-scale experimentation, physical segregation,
experimental routines

Automated animal tracking methods have become in the study of behavior. They
enable large sample sizes, high statistical power, and more rapid inference of mechanisms giving rise to
behavior. EXisting vary in computational complexity and are often specialized for particular
imaging configurations or behavioral measurements. Trackers can assist in a wide range of experimental
tasks such as , measuring response to stimuli, and locating body parts over time. Some
trackers are designed to track and maintain identities of multiple individuals occupying the same arena
while others measure the of groups without maintaining identities or rely on of
animals to ensure trajectories never collide. But few of these trackers are designed as platforms for high
throughput, , and flexible experimental reconfiguration. MARGO (Massively Automated
Real-time GUI for Object-tracking) is a real-time for custom behavioral experiments. Fast
object tracking in real time allows convenient tracking of very large numbers of animals and closed-loop
experiments that control stimuli for in parallel. MARGO can rapidly and accurately track
large numbers of animals in parallel over very long timescales. It possesses both an incorporated control
of peripheral hardware and a flexible software architecture for defining new . These features
enable closed-loop delivery of stimuli to many individuals simultaneously. MARGO is able to
coordinate tracking and hardware control with two custom behavioral assays (measuring phototaxis and
optomotor response) and one optogenetic operant conditioning assay. MARGO’s strengths are 1)
robustness, 2) high throughput, 3) flexible control of hardware and 4) real-time closed-loop control of
sensory and optogenetic stimuli, all of which are optimized for

Exercise 5. Translate the text into English.

VYyensle paboTal0T HaJ YMHBIMU JaTYUKaMHU U POOOTHU3UPOBAHHON PBIOOH, KOTOPBHIE MO3BOJIST
UM HaxXOJUTh U UJICHTU(DUIIUPOBATh 3arps3HEHUE BOJAHBIX BOJIOEMOB Ha paHHUX cTaausx. Takue
JATYUKH JTAI0T BO3MOXKHOCTh OOHApPY>KUBATh U CIPABIIATHCS C Pa3IMBaMU BPEAHBIX BEIIECTB B PEXKUME
pEaIbHOrO BPEMEHH, €111e A0 TOro, KaK T€ PacIpOCTPaHsTCS.

DKOJI0TH, 3aHUMAIOIINECS OXPaHOU JUKOM MPUPOAbI, CO3AI0T POOOTU3UPOBAHHBIE MAHKU JIJIS
KMBOTHBIX, KOTOPbIE TIOMOTYT JIOBUTh OPaKOHBEPOB, BUPTYaJIbHBIE T€030HBI JUIS 3aLIUThI HAXOASIINXCS
M0JT YTPO30i MCUE3HOBEHUS MTHULL OT BETPOBBIX TYpOUH, a TaKKe aHAJM3UPYIOT JaHHbIE B LENAX
MPEeIOTBPALECHHUS HE3aKOHHOT'O MTPOMBICIA.

2.6. TEMA 6. « MH®POPMAIIMOHHBIE TEXHOJIOT MM B AKAJJEMUYECKOW W TIPO®ECCHOHAJLHOM
JNESITEJbHOCTH»

Exercise 1. Read the text. Try to understand its contents.
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COMMUNICATION TECHNOLOGIES.

We are living in the age of swiftly changing and developing communication technology. Among
these changes is an increasing use of rapid communication devices for both interpersonal and public
communication.

New media of communication alter the communication process itself. Each new medium
imposes special requirements on the ways in which messages are formulated; it controls the speed and
convenience with which information is transmitted or recorded; and it influences ways in which
receivers reconstruct meanings from the messages they receive. New media also lead to significant
changes in the social, economic, and cultural features of society.

The telephone, along with associated devices such as answering machines and voice-mail
networks, continues to be one of the most widely used and important media in our society. It is so
familiar that people often fail to follow appropriate norms of usage - procedures that can make it a more
effective means of communication. An old medium (fax) using long-distance lines has gained in
popularity as a means of transmitting written messages quickly and inexpensively.

Increasing use is being made of computer networks of various sizes and complexities for the
transmission of many categories of information. Electronic mail is typed into a sender's computer to be
read on screen at his or her convenience. E-mail is very fast and convenient, and it is replacing slower,
paper media for many purposes.

Larger networks of computers linked together in local, national and international systems
become now available and they are creating a quiet but profound communication revolution. It has
already brought remarkable modifications in the ways by which people communicate in our society. An
example is Internet which brings together 2000 other networks in 35 countries. People are able to
exchange written messages more rapidly on a worldwide basis. With a 10-cm movement of your mouse
and a click of a button you can jump from Australia to Europe in less time than it takes to read this
paragraph.

With the various media by which we can communicate quickly and over large distances we must
askhow these will have an influence on the human condition. Computer conference can be useful to
those who wishes to learn about the new goods, books or films, it is simply irreplaceable for fans to chat
on a favourite theme with the adherents in all corners of the Earth, and, certainly, for scientific
discussions. By means of conference it is possible to discuss an interesting theme in such a company, to
collect which in one place for personal meeting would cost a fantastic sum and unpredictable expenses
of time and forces.

Will we be brought closer together or will the new communication technologies enable a
minority of human beings to become information rich while the vast majority remains outside these
systems and information poor?

Exercise 2. Write true (T) or false (F) for each of the sentences below according to the information
given in the text.

1. One of the most widely used and important media in our society is a computer.

2. We live in a time of rapid change and revolution in communication technologies.

3. New communication media result in insignificant changes in the social, economic and
cultural features of society.

4. People may take advantage of their Internet connectivity at work to obtain information and
software (using e-mail and file transfer protocol).

5. Due to Internet people are provided with a point-and-click connection to computer systems
throughout the world.

6. The popularity of fax machines as a means of transmitting oral messages quickly and
expensively has increased greatly over the- past years.

7. The dependence -on calculators and computers tends to weaken young people's mental
abilities.
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8. Electronic mail is faster and more convenient than traditional slow paper media and is
beginning to replace them.

9. New communication technologies will enable a lot of people to become information rich.

10. Computer networks of various sizes and complexities for the transmission of many
categories of information are being widely used nowadays.

Exercise 3. Read the passage right through and then choose the best continuation for each of the
following.
1. We are living in an age ... .
a. of fax machines, cellular phones, home offices and worldwide communications;
b. of quickly changing and developing communication technologies;
c. of transition from the defense industry to the commercial sector.
2. Telephone is an instrument ... .
a. for transmitting the sound of the voice by electricity;
b. for making copies of documents and sending them down telephone lines to another place;
c. for sending information from one computer down telephone lines to another computer.
3. New media of communication lead to ... .
a. translation from visual language into a verbal language, much as a foreign-born person thinks
in his native tongue and then translates in his mind before speaking in English;
b. significant changes in the social, economic and cultural features of society;
c. a quiet but profound communication revolution.
4. Fax machine is a means of ... .
a. transmitting written messages quickly and inexpensively;
b. copying documents and sending them down telephone lines to another place;
c. recording moving pictures and sound.
5. Electronic mail is ... .
a. typed into a sender's computer to be read on screen at his or her convenience;
b. the government system of carrying and delivering letters;
c. beginning to replace paper media as it is very fast and more convenient.
6. With the various media ... .
a. we can communicate quickly and over large distances;
b. a minority of people is sure to become information rich;
c. a majority of people is certain to become information poor.
7. Due to Internet you are able ... .
a. to jJump from Australia to Europe just with a 10-cm movement of your mouse and a click of a
button;
b. to exchange written messages more rapidly on a worldwide basis;
c. to leave a message in the absence of the owner of the computer.

Exercise 4. Read the paragraph about computers - one of the most important means of communication.
Fill in each gap with the appropriate word given in the box.

hands, tubes, kinds, development, replaced, due, calculations, computer, devices, today, boom,
faster, example, had, known, these.

Computers may have a short history but prior to their , there were many other
ways of doing . These calculations were done using that are still used ; the
slide rule being a perfect, not to mention the ten fingers of the. These machines,
unlike computers, are non-electronic and were by faster calculating devices. It wasn't until the mid-
1940s that the first digital was built. The post-war industrial saw the development of
computers take shape. By the 1960s, computers were than their
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predecessors and semiconductors replaced vacuum which were replaced in a
few years by tiny integrated circuit boards. to microminiaturization in the 1970s,
circuits were etched onto wafer-thin rectangular pieces of silicon. This integrated circuitry is
as a chip and is used in microcomputers of all

Exercise 5. Discuss with your friend the most widely used means of communication. When making up a
conversation you may use these questions as starting points:

a) Which means of communication do you frequently use and why?

b) Which means of communication would you like to have?

¢) Which do you think is the most convenient and reliable?

d) What means of communication will prevail in the 21% century? Which one will be of primary
importance? What is your point of view?

Exercise 6. Read the text and write an annotation to it.

The digital age.

We are now living in what some people call the digital age, meaning that computers have
become an essential part of our lives. Young people who have grown up with PCs and mobile phones
are often called the digital generation. Computers help students to perform mathematical operations and
improve their math’s skills. They are used to access the Internet, to do basic research and to
communicate with other students around the world. Teachers use projectors and interactive whiteboards
to give presentations and teach sciences, history or language courses. PCs are also used for
administrative purposes - schools use word processors to write letters, and databases to keep records of
students and teachers. A school website allows teachers to publish exercises for students to complete
online. Students can also enroll for courses via the website and parents can download official reports.

Mobiles let you make voice calls, send texts, email people and download logos, ringtones or
games. With a built-in camera you can send pictures and make video calls in face-to-face mode. New
smartphones combine a telephone with web access, video, a games console, an MP3 player, a personal
digital assistant (PDA) and a GPS navigation system, all in one.

In banks, computers store information about the money held by each customer and enable staff
to access large databases and to carry out financial transactions at high speed. They also control the
cashpoints, or ATMs (automatic teller machines), which dispense money to customers by the use of a
PIN-protected card. People use a Chip and PIN card to pay for goods and services. Instead of using a
signature to verify payments, customers are asked to enter a four-digit personal identification number
(PIN), the same number used at cashpoints; this system makes transactions more secure. With online
banking, clients can easily pay bills and transfer money from the comfort of their homes.

Airline pilots use computers to help them control the plane. For example, monitors display data
about fuel consumption and weather conditions. In airport control towers, computers are used to manage
radar systems and regulate air traffic. On the ground, airlines are connected to travel agencies by
computer. Travel agents use computers to find out about the availability of flights, prices, times,
stopovers and many other details.

2.7. TEMA 7. «MOSI HAYYHASI PABOTA. OBBEKT Y IPEAMET MATHCTEPCKOI JUCCEPTALIIN»

Exercise 1. Read the text and make sure you understand it.
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INTERNATIONAL SCIENTIFIC EVENTS

In order to share research findings, network with their colleagues and explore new ideas,
scientist with common interests try to participate in various scientific meetings. Being the heart of
scientist’s professional life, such meetings are organized either in collaboration or on their own by
professional associations, scientific societies, institutions of higher education. Quite a lot of scientific
events are held by international learned societies and may come under different names: a congress, a
conference, a symposium, a workshop. A large meeting is usually called “a conference”. It is devoted
either to a particular topic, or encompasses a wide variety of related topics. International scientific
events are typically held annually or on some other regular basis, e.g. every other year.

To ensure a successful international science conference, an organizing committee should be
chosen. There is no doubt that to organize a scientific meeting is a real challenge for the members of
organizing committee. That is why it is very important for the members of the committee to assume
responsibilities for certain activities and follow a well-known procedure (or observe certain simple
“rules”). The work on organizing a scientific event should start as early as possible, preferably from
nine to twelve months ahead of the conference. A host country should be chosen, venue selected, date
and timing decided, sponsors are found. Choosing a location that is easily accessible for most of the
attendees from around the world is important. Deciding whether a conference should be held during the
working week or over a long weekend is also necessary.

The information about the conference is announced via the Internet and an invitation or Call for
Papers (CFP)/Call for Abstracts is sent to prospective presenters using a mailing list. The CFP describes
the topics to be discussed, advises on the formalities: what kind of abstract or paper an attendee is
expected to submit, to whom, how and by what deadline, the information on registration fees, venue and
accommodation. A member of organizing committee in charge reviews, accepts or declines scientific
submissions and makes a list of participants. The science being the most important thing, another
important step is to invite outstanding keynote speakers (keynotes) i.e. scientists who are leaders in their
field. It is recommended to have some backup speakers on standby in case of cancellation. The topic of
the conference should meet the needs of the target audience, so it is a good idea to offer the invited
speakers some guidelines as to the issues to be covered in their talks.

The programme of the conference includes plenary sessions, panels, poster presentation. The
organizers appoint the chairman who directs the course of the conference and runs the plenary session,
while the work of panels are directed by moderators chosen by the organizing committee from the
participants. The duties of the chairman and moderators include announcing the agenda, introducing
speakers, opening, directing and closing debates/discussion. The chairing person may require a speaker
to stick to the time limit. The schedule of the conference should allow for enough coffee breaks which
provide participants with perfect opportunity to learn about others’ ideas and research, to socialize, to be
face known in the community. As a rule, the organizing committee considers optional cultural activities:
a tour of the city, a visit to a museum, a theatre trip.

Organizing committee also considers the need for conference rooms of various sizes, space for
poster presentation, technical support, proceedings publishing, awards, etc. The delegated
responsibilities may vary from content and design of the Web site promoting the scientific meeting,
uploading videos of the conference talks and/or photos, facilities for teleconference (WiFinetworks) to
manning the registration tables, carrying microphones during debates, checking presentations ahead of
time as well as other things which are easily forgotten. The feedback about the event from the
participants helps evaluate the conference as successful.

Exercise 2. Answer the questions.
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. Under which names are scientific events known?

. What is the aim of international scientific conferences?

. Which issues does the organizing committee consider at the early stage of their work?

. What kind of information does the CFP contain?

. How is the schedule of the conference organized?

. Whom do organizers prefer to invite as keynote speakers?

. What are the duties of the chairman and moderators?

. What are the routine responsibilities of organizing committee members?

. Why is the feedback from the participants important for the organizers of any scientific event?
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Exercise3. Give English equivalents of the following Russian words and word combinations.

[IpuauMaromiasi crpaHa; y4yacTHUK (2), TUICHapHOE 3acelaHue; Ipejacenarelsib, pa3 B JiBa roja;
YUECTh MOTPEOHOCTH LIEJIEBOM ayJUTOPUHU; YKOMILIEKTOBAThH IITATOM CTOJBI PETHCTPALMU; PACcCHLIATh
MIpUIJIAIEHUs; KyJIbTYpPHbIE MEpONpPUATHUS; OOIIEHHE, CIIOHCOPbI, HayyHble COOOIIECTBA; JOCTYIHbIH,
pasMeliaTb B CCTH I/IHTepHeT.

Exercise4. Give Russian equivalents of the following English words and word combinations.

Organizing committee; a panel (session); to encompass a wide variety of topics; responsibilities,
to be in charge of; a mailing list; conference talks; keynote speakers, moderator, venue, timing, poster
presentation; to schedule the conference; ahead of time; the agenda; to hold a scientific event; issues to
be covered.

Exercise 5. Complete the text with the appropriate words and word combinations choosing from
the given in italics. Read the text and translate it into Russian.

registration fees; poster presentations; to organize, cultural activities; delegates, local, rather
than; coffee breaks; keynote speakers; sponsors, publication costs; ahead, scientific matters; previous
similar conferences; senior scientists; the opportunity

Well-known researchers are often called upon ... ... a science conference or medical
symposium. To rise to the challenge they should aim for a balance of young researchers as well as ... ...
that are typically invited as ... ... . When planning a scientific meeting which attracts international ...
the organizers send a large number of invitations, but they also should consider bringing in ... speakers
whenever possible in order to provide them with ... ... for exchanging ideas, disseminating research and
learning. It is well worth planning the event at least ten months ... , so to give attendees plenty of time
to work on their talks or ... ... . Itis practical to have fewer, more extended talks ... ... more numerous,
shorter ones.

It is a good idea to allow for plenty of ... ... and consider having coffee stands in the poster
presentation area to promote networking opportunities. The primary source of funds for the expenses are
... that should be attracted by the organizers, next coming the delegates’ ... ... . The latter also include
the ... ... for proceedings in a journal. Optional ... ... such as a theater performance, a tour of the city
or a sport event also should be considered to provide a refreshing breaks from concentration on ... ... .
A template that others have used for ... ... ... can be a big help for the organizers of a scientific event.
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Exercise 7. Get ready to speak on your research and your Master’s thesis. Use the following
hints and write it up.

1. Define the subject and main objectives of your research. What is the topic/theme of your
thesis/dissertation?

2. Describe briefly the historic background of the problem (or theory/hypothesis/field, etc.) you
have chosen.

3. Say, why the problem is of interest to you, and for how long you have been studying it.

4. How many stages does your research include and of how many parts/chapters does your
thesis/dissertation consist?

5. Which scientific methods (or techniques, procedures, etc.) do you use in your research?
(Observation, experiment, data analysis, etc)

6. What results are you going to obtain (or have you already obtained) while carrying out your
research?

7. Where and how do you plan to implement/ to apply these results? Can you estimate the
significance of your results?

8. In which way is your research related to your current activity/job?
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