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IpeauciioBue

[Ipennaraemoe yueOHOE MOCOOME apeCcOBAHO aCMHUpPaHTaM U HAYYHBIM PaOOTHHU-
KaM, FTOTOBSIIMMCS K cllaye KaHAUIATCKOro IK3aMeHa IO aHTJIUICKOMY SI3BIKY.

ITocobue moctpoeHo Ha 6aze DeAepalibHOTO TOCYAAPCTBEHHOTO 00pa3oBaTelb-
HOTO CTaHJIapTa B COOTBETCTBUU C TPEOOBAHUSIMU K CTPYKTYpE€ OCHOBHOW 00pa3zoBa-
TEIbHON MPOrpaMMbI TMOCIEBY30BCKOTO Mpo¢eCCHOHAIBHOIO 00pa3oBaHus (acmu-
paHTypa).

[TocoOue nmeeT NpakTUYECKYIO HAMPaBIeHHOCTh. Llenbio mocobus siBisercs pas-
BUTUE YMEHUI pa3jMYHbIX BUJOB YTCHUS U MEPEBOJIA, OBJIAJCHUE OOIICHAYYHOU Tep-
MUHOJIOTHEH, a Takke (HOPMHUPOBAHUE HABHIKOB MOHOJIOTMUECKON M JAHATIOTUYECKOU
peuH, HaBBIKOB aHHOTUPOBAHHUA U pedeprUpOBaHUS HAYUHOM U CIIEUUATIBHOMN JIMTEpa-
Typbl. MaTepuan pa3iesioB U 3aJjaHus K HeMy CIOCOOCTBYIOT (DOPMHUPOBAHUIO y 00Y-
gaeMbIX YK-3 - TOTOBHOCTH y4acTBOBaTh B pabOTe€ POCCHHCKUX M MEXTyHApPOIHBIX
HCCIIEIOBATENIbCKUX KOJUIEKTUBOB 10 PEIIEHUIO HAYYHBIX U HAy4YHO-00Pa30BaATEIbHBIX
3agad U YK-4 - roToBHOCTM HCIIOJIb30BaTh COBPEMEHHBIE METOJbl U TEXHOJOTUH
HAayYHOW KOMMYHHUKAIlMU Ha TOCYJapCTBEHHOM M HHOCTPAHHOM S3bIKaX.

[Tocobue cocTOMT M3 BOCBMHU pa3JesioB, KaXKIbIH U3 KOTOPBIX BKJIIOYAET HE-
CKOJIbKO OpPUTMHAJIBHBIX TEKCTOB IO TEME paszjena, a TaKXKe KOMIUIEKC YCJIOBHO-
PEYEBBIX M PEUEBBIX YIPAKHEHU, 00pa3libl KOMMYHUKATUBHBIX CUTYallMid JUAJIOT U~
YECKOW M MOHOJIOTHYECKOW PEYM, YTO OTBEYAET NMPUHLHUIIAM COBPEMEHHOM KOMMY-
HUKATUBHOW METOJUKH.

IIpu oTGope TEKCTOB aBTOPBI CTPEMMIIUCH K TOMY, YTOOBI KaXKIblii TEKCT HOCHUJII
oOlIIeHayYHbIN XapaKTep U ObLIT HACHIIIEH JICKCUKOM, CBA3aHHOM ¢ HAy9HOU paboTO.

VYyebHoe mocobue mpenIHa3HAaYeHO Kak JJisi padoThl B aCUPAHTCKUX TPyIIIax,
TaK U JJIsl CAMOCTOSITENIbHOU pabOTHl.



UNIT 1
WHAT IS SCIENCE

1. See if you remember: to meet human needs; to refer to, to distinguish to en-
counter difficulties, to emerge; at great expense; search for truth; to point out.

2. Look through the text and write an outline, either in Russian or in Eng-
lish.

Text 1. What is science?

1. It can be said that science is a cumulative “body” of knowledge about the natural
world, obtained by the application of a peculiar method practiced by the scientist. It is
known that the word science itself is derived from the Latin «scire», to know, to have
knowledge of, to experience. Fundamental and applied sciences are commonly distin-
guished, the former being concerned with fundamental laws of nature, the latter engaged
in application of the know ledge obtained. Technology is the fruit of applied science, be-
ing the concrete practical expression of research done in the laboratory and applied to
manufacturing commodities to meet human needs.

2. The word “scientist” was introduced only in 1840 by a Cambridge professor
of philosophy who wrote: “We need a name for describing a cultivator of science in
general. | should be inclined to call him a scientist. “The cultivators of science” be-
fore that time were known as “natural philosophers”. They were curious, often eccen-
tric, persons who poked inquiring fingers at nature. In the process of doing so they
started a technique of inquiry which is now referred to as the “scientific method”.

3. Briefly, the following steps can be distinguished in this method. First comes
the thought that initiates the inquiry. It is known, for example, that in 1896 the physi-
cist Henri Becquerel, in his communication to the French Academy of Sciences, re-
ported that he had discovered rays of* an unknown nature emitted spontaneously by
uranium salts. His discovery excited Marie Curie and together with her husband
Pierre Curie she tried to obtain more knowledge about the radiation. What was it ex-
actly? Where did it come from?

4. Second comes the collecting of facts: the techniques of doing this will differ
according to the problem which is to be solved. But it is based on the experiment in
which anything may be used to gather the essential data - from a test-tube to an earth-
satellite. It is known that the Curies encountered great difficulties in gathering their
facts, as they investigated the mysterious uranium rays.

5. This leads to step three: organizing the facts and studying the relationships
that emerge. It was already noted that the above rays were different from anything
known. How to explain this? Did this radiation come from the atom itself? It might
be expected that other materials also have the property of emitting radiation. Some
investigations made by Mme Curie proved that this was so. The discovery was fol-
lowed by further experiments with “active” radio elements only.



6. Step four consists in stating a hypothesis or theory: that is, framing a general
truth that has emerged, and that may be modified as new facts emerge. In July 1898,
the Curies announced the probable presence in pitchblende ores of a new element
possessing powerful radioactivity. This was the beginning of the discovery of radium.

7. Then follows the clearer statement of the theory. In December 1898, the Cu-
ries reported to the Academy of Sciences: “The various reasons enumerated lead us to
believe that the new radioactive substance contains a new element to which we pro-
pose to give the name of Radium. The new radioactive substance certainly contains a
great amount of barium, and still its radioactivity is considerable. It can be suggested
therefore that the radioactivity of radium must be enormous?

8. And the final step is the practical test of the theory, i. e. the prediction of new
facts. This is essential, because from this flows the possibility of control by man of
the forces of nature that are newly revealed.

9. Note should be taken of how Marie Curie used deductive reasoning in order to
proceed with her research, this kind of “detective work™ being basic to the methodolo-
gy of science. It should be stressed further that she dealt with probability - and not with
certainty - in her investigation. Also, although the Curies were doing the basic research
work at great expense to themselves in hard physical toil, they knew that they were part
of an international group of people all concerned with their search for truth. Their re-
ports were published and immediately examined by scientists all over the world. Any
defects in their arguments would be pointed out to them immediately.

3. Give Russian equivalents of:a cumulative body of knowledge, a peculiar
method practiced by the scientist, manufacturing commodities to meet human needs.

4.l1dentify the words used by the author as equivalent to: wnampas-
JIsAs1 CBOM IBITJIMBBIM YM HA . . .

5. ldentify the words used by the author as equivalent to: doing so, a technique
of inquiry.

Text 2. Scientific attitude

1. Read the text to yourself and be ready for a comprehension checkup:

What is the nature of the scientific attitude, the attitude of the man or woman
who studies and applies physics, biology, chemistry or any other science? What are
their special methods of thinking and acting? What qualities do we usually expect
them to possess?

To begin with, we expect a successful scientist to be full of curiosity - he wants
to find out how and why the universe works. He usually directs his attention towards
problems which have no satisfactory explanation, and his curiosity makes him look
for the underlying relationships even if the data to be analyzed are not apparently in-
terrelated. He is a good observer, accurate, patient and objective. Furthermore, he is
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not only critical of the work of others, but also of his own, since he knows man to be
the least reliable of scientific instruments.

And to conclude, he is to be highly imaginative since he often looks for data
which are not only complex, but also incomplete.

2. Check up for comprehension:

1. What qualities do we expect to find in a successful scientist? 2. Why do we
say that a successful scientist is full of curiosity? 3. Why is it difficult to see the un-
derlying relationships? 4. Why is he critical of his own work? 5. Why is it necessary
for him to be highly imaginative? 6. Give a Russian equivalent of the title and of the
data analyzed and the data to be analyzed.

3. Read the text to yourself and suggest a title:

There is some reason in the belief that we are the masters of nature. Yet this
very dominance of man over his environment has become the cause of ever-growing
concern, on the part of scientists and general public, for what we are doing to the
world we live in.

A century ago man had very limited powers to upset the balance of nature. Now
this power is multiplied annually by the advance of technology. Thinking people can-
not avoid the conclusion that, should present trends continue, we may make our plan-
et physically and psychologically unsuitable for humanity.

In the face of this prospect many people take a defeatist view in the belief that
one cannot put back the clock.

They do not realize that it is the compulsive need for quick profits, motivating
capitalism, which causes the constant revolutionizing of the modes of production,
without regard to the pollution and damage it is doing to the environment. They do
not realize that it is the values and attitudes within any society that determine the way
it handles nature and natural resources. And only through a radical change in these
values and attitudes can we hope to cope with the environmental problem.

4. Check up for comprehension:

1. What is the subject under discussion? 2. What makes scientists and general
public feel concerned about the way we handle nature? 3. Has the situation always
been the same? 4. What is the change due to? 5. What do thinking people fear? 6.
Can you explain what is meant by «defeatist view» and “put, back the clock™? 7.
What is the actual cause of constant revolutionizing of the modes of production under
capitalism? 8. What is meant by «values and attitudes»? 9. What is the author's hope
for the solution of the environmental problem?

Text 3.

1. Read the text to yourself and be ready to do some exercises:

1. Should any one attempt a brief characterization of the present-day environment
problems he would find it beyond the competence of an individual scientist? For the



environmental situation has long become a subject of separate and joint research efforts
of biologists, chemists, and biochemists who have to combine their knowledge with the
information supplied by students of geology, oceanography and meteorology, with ex-
perts in sociology, psychology and philosophy hurriedly joining in. Yet, if stated brief-
ly, one of the causes of the present-day environmental situation should be sought in the
lack of a balanced development of particular fields of knowledge, and of an adequate
picture of the intricately operating whole which is our planet. The rapid and ever-
growing advances in certain highly specialized fields have brought mankind far ahead
of our general fundamental knowledge of the long-range effect of some technological
developments, spectacular though they may appear, especially of their interplay and
interdependence. It is man's intervention in nature that has singled him out from the
rest of the animal world since his early days. It is this very intervention that has landed
him nowadays in this highly technological world of ours, with the rate of progress in
particular applied fields being faster than that in our fundamental knowledge of the
general operation of the Earth. It is precisely this discrepancy between the two rates
which seems to be at the root of most of today's problems. This is by no means an ex-
haustive explanation, ignoring as it does, the social factor.

2. The threat to his environment is a second major problem man is faced with in
the mid-20th century, the first being a menace of a nuclear catastrophe. What is so
peculiar about the environmental problem when compared to the other one? Surely
not its global character and everybody's involvement. A nuclear catastrophe, as seen
nowadays by practically everybody everywhere, would inevitably involve every
country, no matter how small or big it is, and would concern every individual, what-
ever secluded life he might be living. Should it happen, its inescapability is too obvi-
ous to be; disputed. So is its explosive character. In contrast to this, the environmental
crisis is of a cumulative nature. It is just the obscure and intricate pattern of the inter-
action of all factors that makes it so dangerous. For no single action taken, or decision
made, can bring about an immediate catastrophe, nor could there be the last straw or
the last step that would set in motion an avalanche of irreversible and immediate
events leading to the ultimate gloomy end. It is only step by step that we approach the
critical point, were there such a thing as “point” in this context.

3. Consequently, what is needed first and foremost is that we realize the possible
adverse impact of the long-range effects of our actions, however noble the motives
may seem to us at present, on the entire human race. Out of this realization may come
an entirely new approach to the problem, the new approach as proclaimed by Vernad-
sky of the biosphere governed and operated in accordance with the laws of the human
mind. Next comes the urgent need for basic research to get more profound knowledge
of the cause-effect relationship, the time factor necessarily taken into account, in the
whole realm of human environment, both natural, man-disturbed and man-initiated.
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Fundamental and irreversible as they may often be, the changes in our environment
are not likely to bring mankind to the brink of annihilation overnight. It would take us
some time yet to reach there. So let us use the time for learning how to preserve our
planet in good shape and in running order for an indefinitely long time.

2. Find the words equivalent to: HemocTaToYHO paBHOMEPHOE Pa3BUTHE KOH-
KPETHBIX 00JIaCTell 3HAHUS U MPABUIBLHOIO MPEJICTABICHUS O CI0KHOM B3auMOJIE-
CTBUHU ITPOLCCCOB, IMPOUCXOAAIINX BHYTPU CAWHOTIO LCJIOT0, HCBO3MOKXHO CKPBITHCS
0T, XapaKTCp MOCTCIICHHOI'O HapaCTaHU s, CKpLITLII?I U CJIOKHBIM ME€XaHHU3M B3aUMO-
JIEHCTBUSA.

3. Give Russian equivalents of: spectacular though they may appear, it is this
very intervention that has landed him; ignoring as it does; no matter how small or big
it is; first and foremost, however noble the motives may seem to us; to bring mankind
to the brink of annihilation overnight; it would take us some time yet to reach there.

Text 4. The Origin of Science

1. Read and translate the text

For many thousands of years the earth was inhabited by creatures who lived and
died without passing on their experiences to following generations. These early fish,
reptiles, birds and mammals could only “talk™ to each other through the roars, calls
and screams of the jungle. Yet, somehow, from these prehistoric beings a more intel-
ligent animal evolved with a brain able to form the controlled sounds of speech.

This human being began to use rocks and trees to fashion weapons to help him
hunt for food. Stones and spears were probably the first tools used by humans as ex-
tensions of their own bodies — the spear could travel faster in flight than man could
run — and this ability to invent tools and pass on knowledge gave man a growing con-
trol of his surroundings. His search for new ways to survive and to improve his way
of life continued through the ages thus the story of man’s world of science and inven-
tion was shaped.

Writing is known to contribute much to man’s experience accumulation, books
printing being his greatest brainchild. As knowledge grew and the art of writing de-
veloped, parts of the story were recorded — some in one book, some in another. No
man could remember all there was to know and writers found it useful to classify
their knowledge under separate headings — much like a library arranges its books in
sections so that the reader will know where to look for each subject. Science became
separated into various branches. But its progress began only when man started to
search for natural laws and principles, and produced theories, applying to scientific
methods, such as: observation, analysis, synthesis, induction, deduction, hypothesis
and experimentation.



2. Match the words to their definitions

1) observation | a) a formal set of ideas that is intended to explain why smth hap-
Pens or exists.

2) induction b) the process of using information or finding the answer to the
problem.

3) deduction ¢) a method of discovering general rules and principles from par-
ticular facts and examples.

4) analysis d) an idea or explanation of smth that is based on a few known
facts but has not yet been proved to be true or correct.

5) synthesis e) the act of watch smth carefully for a period of time, esp. to learn
smth.

6) hypothesis f) the detailed study or examination of smth in order to understand
more about it.

7) experiment g) the act of combining separate ideas, beliefs, styles; a mixture or
combination of them.

8) theory h) a scientific test that is done in order to study what happens and
to gain new knowledge.

Text 5. Science

1. Read and translate the text

Science (from Latin scientia, meaning “knowledge”) is an enterprise that builds
and organizes knowledge in the form of testable explanations and predictions about
the world. An older and closely related meaning still in use today is that of Aristotle
for whom scientific knowledge was a body of reliable knowledge that can be logical-
ly and rationally explained.

Since classical antiquity science as a type of knowledge was closely linked to
philosophy. In the early modern era the words “science” and «philosophy» were
sometimes used interchangeably in the English language. By the 17th century, natural
philosophy (which is today called “natural science’) had begun to be considered sep-
arately from “philosophy” in general, while, “science” continued to be used in a
broad sense denoting reliable knowledge about a topic, in the same way it is still used
in modern terms such as library science.

However, in modern use, “science” is still mainly treated as synonymous with
natural and physical science, and thus restricted to those branches of study that relate
to the phenomena of the material universe and their laws, sometimes with implied
exclusion of pure mathematics. This is now the dominant sense in ordinary use. The
word “science” became increasingly associated with the disciplined study of physics,
chemistry, geology and biology. This sometimes left the study of human thought and
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society in a linguistic limbo, which was resolved by classifying these areas of aca-
demic study as social science.

In its turn the term “humanities” or “arts” refers to the subjects of study that are
concerned with the way people think and behave, for example literature, language,
history and philosophy (as it understood nowadays).

2. Kaxkue u3 npueedennwvlx Hudce npeonoxcenuii ucmunnusl (T), a kakue
nooxcuwt (F)?

1. The term “science” is applied only to natural science.

2. The word “knowledge” is derived from the negation “no”, meaning the path
leading from ignorance to understanding the world.

3. Natural and physical sciences deal with testable explanations and predictions.

4. Aristotle studied the body of a human being and gained a reliable knowledge
in this sphere.

5. There was a time when «science» and «philosophy» meant the same.

6. The word “science” and the word combination “natural and physical science”
are looked upon as synonymous.

7. Pure mathematics is included into the notion «natural and physical science».

8. Library science naturally belongs to humanities.

Text 6. Science

Science is systemized knowledge derived through experimentation, observation,
and study. In its widest sense it is formulated knowledge, a knowledge of structure,
laws, and operations. The unity of human knowledge may be artificially divided into
religion, philosophy, and science. Sometimes it is considered as a method of reaming
about the world by applying the principles of the scientific method, which includes
making empirical observations, proposing hypotheses to explain those observations,
and testing those hypotheses in valid and reliable ways; also refers to the organized
body of knowledge that results from scientific study.

Science and philosophy, as presently understood, have in common the quality of
being speculative, as opposed to religion, which in the West is supposed to be found-
ed merely on faith and moral sentiments. The present distinction between science and
philosophy lies largely in their respective fields of speculation. What is known as
modern science investigates the phenomena of physical nature and by inferential rea-
soning formulates general laws there from. Its method is called inductive and its data
are so-called facts - i.e., sensory observations; whereas deductive philosophy starts
from axioms. Yet a scientist, in order to reason from his data at all, must necessarily
use both induction and deduction.

Fundamental science is the part of science that describes the most basic objects,
forces, relations between them and laws governing them, such that all other phenom-
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ena may be in principle derived from them, following the logic of scientific reduc-
tionism. Fundamental science includes biology, chemistry, earth science and geology,
physics, resource sciences, space and astronomy, biotechnology, engineering, com-
puter and information technology.

The humanities are a group of academic subjects united by a commitment to
studying aspects of the human condition and a qualitative approach that generally
prevents a single paradigm from coming to define any discipline. Art, Communica-
tions, Counseling, Education, English, Foreign Languages (ltalian, Spanish, French,
German, Russian, Japanese, Chinese, others), Literature, Philosophy, Religious Stud-
les, Speech, Theatre. Subjects such as English, philosophy, language, and literature as
distinguished from fundamental sciences.

Scientific theories simplify reality to allow us to understand basic forces and
laws of the nature and society. We can observe actions and their consequences.

Observation and description are not sufficient for understanding and ultimately
predicting actions. Theory establishes relationships between cause and effect. We use
it to interpret actions and outcomes so we can explain the process by which the ac-
tions were undertaken and the outcomes achieved. The purpose of theory in all scien-
tific analyses is to explain the causes of phenomena we observe. To conduct analyses
we frequently need to engage in abstraction.

This involves making assumptions about the environment that simplify the real
world enough to allow us to isolate forces of cause and effect. Any theory is a simpli-
fication of actual relationships.

Text 7. Scientific Progress

1. Read and translate the text

Science is often distinguished from other domains of human culture by its pro-
gressive nature: in contrast to art, religion, philosophy, morality, and politics, there
exist clear standards or normative criteria for identifying improvements and advances
in science. For example, the historian of science George Sartor argued that “the ac-
quisition and systematization of positive knowledge are the only human activities
which are truly cumulative and progressive”, and “progress has no definite and un-
questionable meaning in other fields than the field of science”.

However, the traditional cumulative view of scientific knowledge was effective-
ly challenged by many philosophers of science in the 1960s and the 1970s, and there-
by the notion of progress was also questioned in the field of science.

Debates on the normative concept of progress are at the same time concerned
with axiological questions about the aims and goals of science. The task of philo-
sophical analysis is to consider alternative answers to the question: What is meant by
progress in science? This conceptual question can then be complemented by the
methodological question: How can we recognize progressive developments in sci-
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ence? Relative to a definition of progress and an account of its best indicators, one
may then study the factual question: to what extent, and in which respects, is science
progressive?

2. B anzno-pycckom cnosape noo peoaxuyueii B. K. Miwonanepa, npusooamcs
creodyrowue 3nauenus 2nazona «to challengey:

1) BBI3BIBaTH, OPOCATH BHI30B;

2) COMHEBATHCS, OTPULIATD;

3) ocniapuBarh, MOJIBEPraTh COMHEHUIO;

4) TpeOoBaTh (BHUMAHMS, YBAXKEHUS U T. I1.);

5) okJMKaTh (0 4YaCOBOM), CIIpaIlIBaTh MapOJib;

6) (MOp.) MOKa3bIBaTh ONMO3HABATEIILHBIC 3HAKH;

7) (r0p.) 1aBaTh OTBO/I IPUCSIKHBIM;

3. Illooxooum u xoms 6vl 00HO U3 YKA3ZAHHBIX 3HAYEHUIL 0] NEPesooa C106a
«challenge» 6 noouepxuymom npeonoxncenuu? Ilonpodyiume oameo ceoii sapuanm
cjoea u ecezo npedﬂoofcenuﬂ.

4. Ilepeeeoume mexcmut 8 u 9 nucomeHHo.

Text 8. Scientific Literature

An enormous range of scientific literature is published. Scientific journals com-
municate and document the results of research carried out in Universities and various
other research institutions, serving as an archival record of science. The first scien-
tific journals began publication in 1665. Since that time the total number of active pe-
riodicals has steadily increased. By the end of the last century, one estimate for the
number of scientific and technical journals in publication was 11,500. Today this fig-
ure is left far behind.

Most scientific journals cover a single scientific field and publish the research
within that field; the research is normally expressed in the form of a scientific paper.
Science has become so pervasive in modern societies that it is generally considered
necessary to communicate the achievements, news, and ambitions of scientists to a
wider populace.

Science books engage the interest of many more people. The science fiction
genre, primarily fantastic in nature, engages the public imagination and transmits the
ideas, if not the methods, of science.

Text 9. Pseudoscience, fringe science, and junk science

An area of study or speculation that masquerades as science in attempt to claim a
legitimacy that would not otherwise be able to achieve is sometimes referred to as pseu-
doscience, fringe science, or alternative science. Another term, junk science, is often
used to describe scientific hypotheses or conclusions which perhaps legitimate in them-
selves, are believed to be used to support a position that is seen not legitimately justified
by the totality of evidence. There is a special sort of pseudoscience that has a formal
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trapping of science but lack a principle of scientific thought. Various types of commer-
cial advertising, ranging from hype to fraud, may fall into these categories.

There also can be an element of political or ideological bias on all sides of such
debates. Sometimes, research may be characterized as «bad science», research that is
well-intentioned but is seen as incorrect, obsolete, incomplete, or over simplified ex-
positions of scientific ideas. The term «scientific misconduct» refers to situations
such as where researchers have intentionally misrepresented their published data or
have purposely given credit for a discovery to the wrong person.

5. Cpasnume Baw nepeeood c nepesodom npedcmasennvim Huxce. Kak eam
ydaJwa npeodwlemb mpyduocmu, nROMEHUUAIBHO 603MOJCHbBIE 6 npouecce nepe-
600a 0anHo20 mexcma?

JI)KeHayKa, Hay‘IHLIﬁ «MYCOP» X OKOJIOHAYYHBIC UCCIICT0OBAHUSA

OO6macth UccieI0BaHUI WM Pa3MbIIUICHU, MAaCKUPYEMBIX MO/ HAYKY, B CBOMX
IOIIBITKaX AOCTUYb CTATyCa HAYYHOCTH, MHA4YC IJII HUX HC JOCTHIKHMMOI'O, MHOI'Ad
Ha3bIBAKOT ((HX(GH&yKOﬁ)), OKOJIOHAYYHBIMU CTYAWSAMH WJIN <<aHBT€pHaTHBHOfI>)
Haykoil. CyIIecTByeT elie OJUH TEPMHUH — «DKaHK CaifHC» (OT aHri. «junk» — He-
HY)KHBIfI XJIaM) — CJIY)KaIHI/Iﬁ AJIA OIMMCAHHA HAYYHBIX T'MIIOTC3 MU BBIBOJOB, KOTOPLIC,
XOTS caMH I10 U cele SIBIISIOTCS 06OCHOBaHHI>IMI/I, CJIyKaT, TCM HC MCHCC, IJIA 3allln-
ThI HOJIO)KGHI/Iﬁ, HC IOATBCPIKIAACMBIX KOPITYCOM H606XOI[I/IMBIX A0Ka3aTCJIbCTB.
Nmeetcst 0coOblid THIT TICEBIOHAYKH, C (POPMAIIBHON TOYKHU 3PEHHUSI TIOJIBOJUMBIN O]
COOTBETCTBYIOIIYIO PyOPUKY, HO a0COJIOTHO JIMIIICHHBIM MIPUHIIUIIOB UCTUHHO Hay4-
HOTO MBIUIeHUI. Pa3anuHbie BHUJIBI KOMMCPUYCCKOI'o pCKIaMHUpPOBAHUS, HAYUHAA OT
CT'0 HABA3YMBOI'O BapUdaHTAa U 3aKaHYMBasA OTKPOBCHHBIM O6MaHOM, MOI'yT 6BITB mona-
BCICHEI IIOJ 9Ty JKC KaTCTOPHIO. B HAY4YHBIX CIIOpax II0 BCCM HaAIIPpAaBJICHHUSAM BO3-
MOXXHBI TAKXKC JJICMCHTHI MNOJIMTUYCCKUX HUIIN UACOJIOTHNYCCKUX HpHCTpaCTHﬁ. Huo-
raa UCCICAOBAHUA IIPU3HAIOTCA «IINIOXUMMW)», CCIIN IIPHU BCEU UX 6HaFOHaMep€HHOCTI/I
OHU TPEACTABJISIOT OLIMOOYHBIC, YCTapeBIlMe, HEOOAyMaHHBIE WM CBEpPX- YIPO-
IICHHBIC HAYYHBIC UICH. TCpMI/IH «HAYYHBIC ITPABOHAPYIICHUA» COOTHOCUTCA C CUTY-
alysIMM, IIPU KOTOPBIX UCCICA0OBATCIIN TPEAHAMCPECHHO NCKAKAKOT OHy6J’II/IKOBaHHH€
JTaHHBIC, UM HA TOM K€ OCHOBAHUM IPHUITHCBHIBAIOT UX APYTrOMY JIUIY, HapyIlas T€EM
CaMbIM aBTOPCKHE IIpaBa.

Text 10.

1. What do you know about science and technology? Before you read the Text
“The Role of Science and Technology in Our Life”, discuss these questions with
your group mates.

2. Read the Text to find out if you are right or wrong.

The Role of Science and Technology in Our Life

To understand and explore the importance of science and technology in our dai-
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ly lives, let us first start by defining the terms science and technology. Science covers
the broad field of knowledge that deals with observed facts and the relationships
among those facts. Technology refers to the use of tools, gadgets and resources that
help us control and adapt to our environment. The term also refers to the use of ma-
chines and utensils which make our daily lives simpler and more organized.

The scientific revolution that began in the 16th century was the first time that
science and technology began to work together. Today, science and technology are
closely related. Many modern technologies such as space flights or nuclear power de-
pend on science and the application of scientific knowledge and principles. In turn,
technology provides science with up-to-date instruments for its investigation and re-
search. Science provides the basis of much of modem technology.

Science and technology are part of almost every aspect of our lives. Although
we rarely think about it, they make extraordinary mgs possible. At the flick of a
switch, we have light and electricity, lien we are ill, science helps us get better. Sci-
ence and technology create ways to improve our future.

Modern science and technology have changed our lives in many dramatic ways.
Airplanes, automobiles, communications satellites, computers, plastics, and television
are only a few of the scientific and technological inventions that have transformed hu-
man life. Research by nuclear physicists has led to the development of nuclear energy
as a source of power. Agricultural scientists have developed better varieties of plants
and highly effective fertilizers. The development of antibiotics and other new drugs has
helped to control many infectious diseases. And now we live in the information era
when the computer network embraces the globe and connects not only the countries
and space stations but a lot of people all over the world. All these things prove the
power and the greatest progressive role of science and technology in our life.

Although scientific and technological achievements have benefited us in many
ways, they have also created serious problems. The rapid growth of industrial technol-
ogy, for instance, has resulted in such grave effects as environmental pollution and fuel
shortages. Breakthroughs in nuclear research have led to the development of weapons
of mass destruction. Some people fear that biological research will produce new dis-
ease-causing bacteria or viruses that resist drugs. People are also concerned that com-
puterized information systems may destroy personal privacy.

But science itself is neither good nor bad. The uses that people choose to make
of scientific knowledge determine whether that knowledge will help or harm society.

1. What do science and technology cover?

How are science and technology related?

Are science and technology part of every aspect of our lives?

How have science and technology changed our lives?

What are harmful effects of scientific and technological achievements?

arwn
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6. What do the uses that people choose to make of scientific knowledge deter-
mine?

UNIT 2
SCIENCE IN DIFFERENT COUNTRIES

1. Read and discuss texts 1 and 2:

Text 1. Science in Russia

The Russians made a great contribution to world science. Peter | founded the St.
Petersburg Academy of Sciences as early as 1724. It is there that the great scientist
Lomonosov worked in the fields of physics, chemistry, astronomy and the foundation
of the Russian literary language. The peoples of our country produced many geniuses
such as D.l. Mendeleyev who gave the world the Periodic Table of Elements, math-
ematicians like N.I. Lobachevsky who is known all over the world as “Copernicus of
Geometry” and many others.

The peoples of Russia are rightly proud of scientists like A.S. Popov, who in-
vented the radio, A.N. Lodygin, who produced the electric lamp, K.E. Tsiolkovsky,
who was the founder of the modern theory of space rockets. Among the peominent
scientists we must also mention the names of I.l. Mechnikov, N.N. Zinin, S.V. Lebe-
dev, I.Z. Kondakov, Academician I.P. Pavlov and many others whose names are
known far and wide.

Our scientists and inventors have enriched science and technology with many
outstanding achievements which enable them to solve the most complex problems.
Many inventions have not only brought fame to our science, but also rank among the
greatest achievements of mankind.

The development of the theory of chain reactions is linked with the name of the
Russian scientist N.N. Semyonov, a Nobel Prize winner, N.D. Zelynsky’s works
formed the basis for the synthesizing of a large number of new chemical compounds.

Space research has opened a new era of scientific knowledge. It is in our country
that the first artificial satellite for the research in outer space was launched. It was
created by the Academician S.P. Korolev, and it was Yury Gagarin who accom-
plished the first space flight.

Academicians 1.V. Koorchatov and G.N. Flerov made a great contribution to the
development of the theory of the construction of the atom. It was in our country that
the first atomic power station in the world was built and the first atom-powered ice-
breaker was launched. Our scientists, engineers and workers have done a lot in order
to ensure that the energy of the atom should bring people well-being and prosperity
instead of terror and death.
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Text 2. Science and Society in the USA

Science on the scale that it exists and is needed today can, however, be main-
tained only with large amounts of public support. Large-scale public support will be
provided only if science and technology are meeting the critical needs of society. In-
tellectual progress, as measured by advances in specific public disciplines, is not in
itself sufficient to generate such support. Perhaps it should be, but it is not. Public
support for science may be wise policy, but is not an entitlement.

The central problem is that the costs of meeting the needs of society are too
high, and the time scale for meeting them is too long. Both the ideals and the prag-
matics of American society are based on improvement in the quality of life. We ex-
pect better health care, better education, economic security. We expect progress to-
wards the reduction, if not outright elimination of poverty, disease, and the environ-
mental degradation.

Progress towards these goals has recently been frustratingly slow and increas-
ingly expensive. The heavy costs of providing and improving health care and educa-
tion are examples.

The situation has produced a volatility in public opinion and mood that reflects a
lack of confidence in the ability of government and other sectors of society, including
science and technology, to adequately address fundamental social needs.

If this mood hardens into a lack of vision, of optimism, of belief in the future, a
tremendous problem for science will result. Science, in its commitment to innovation
and expanding frontiers of knowledge, is a thing of the future.

The vistas of science are inspiring. Condensed matter physics is embarked on
materials by design, nanotechnology and high temperature superconductivity, each
containing the seeds of new industries as well as new scientific understanding. Mo-
lecular biology is in full bloom with a vast potential for further intellectual progress,
betterment of human (and plant and animal) health, and commercialization. Neuro-
science seems poised for dramatic progress.

Research into the fundamental laws of physics is aiming at a pinnacle. There is a
candidate theory - the superstring theory — which is proposed as a unification of all
the known fundamental forces in nature and which is supposed to give an account,
complete in principle, of all physical phenomena, down to the shortest distances cur-
rently imaginable. At the largest scales of distance, observational astronomy is un-
covering meta-structures which enlarge the architecture of the universe a deepening
of the problem of cosmology preliminary to its resolution.

Underpinning much of this progress, and progress in countless other areas as
well, has been the emergence of scientific computing as an enabling technology.
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All this is first-rate science. All this is not enough — either to forestall change or
to ensure adequate support for science in the present climate. Why it is not enough —
and what else is required — are the subjects of a special inquiry.

Discussion

1. Are there statements in the text that you disagree with? What are they?

2. Are you aware of the latest achievements in your field of science? What are
they?

3. Do you think the achievements of science are not sufficient to ensure ade-
quate support for science?

4. If you were in power what would you do to support science in Russia?

1. Define the main idea of the texts

Text 3.

How British Science Is Organized

John B.S. Haldane

1. Read and translate the text

The British Association for the Advancement of Science was founded in 1831,
and at that time almost every serious scientist in Britain belonged to it. There were so
few of them that most of the year’s work in a given branch of science could be dis-
cussed in a few days. In fact it merited title of «Parliament of Science» which is still
bestowed on it by some newspapers.

Since then the situation has completely changed. At present there are a number of
societies, for example the Royal Astronomical Society, the Chemical Society, the Ge-
netical Society, the Geological Society and the Physiological Society which are com-
posed of scientists only. Finally there is the Royal Society of London for Improving
Natural Knowledge. This has 384 scientific fellows, 49 foreign members, and 15 Brit-
ish fellows. When it was founded nearly 300 years ago, it included every scientist in
England, and many others, such as Samuel Pepys, who were interested in science. But
now it only includes a small fraction of scientists, and its discussions are less lively
than those of the societies concerned with individual sciences. On the other hand, the
British Association is concerned with matters other than science. It has sections devot-
ed to psychology, which is still only partially scientific, and to education and econom-
ics, which in this country at any rate are hardly so at all. So it has fallen away from its
former scientific spirit to a certain extent.

But except for the Royal Society, the scientific societies have not the money to
subsidize research. This is done by universities, the government, industrial firms, and
endowed bodies. There is no organization of research on a national scale. Some of the
government and industrial research is secret, and therefore of no value to science. For
science means knowledge.
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The British Association is able to spare a few hundred pounds yearly for grants
in aid of research. But its main function now is discussion. New results are generally
announced at meetings of smaller societies, and the public hears very little of them.

If science is to advance in this country as it should, we need more democracy in
the laboratories, also more democratic control of expenditure on research. This will
only be possible if the people are educated in science, and they are at present deliber-
ately kept in the dark. For a knowledge of science leads to a realization of the huge
amount of knowledge which could be applied to the public benefit if industry, agri-
culture and transport were organized for use and not for profit.

2. Answer the questions:

1. Who belonged to the British Association for the Advancement of Science in
the 19th century?

2. Were there many scientists there at that time?

3. It merited title of “Parliament of Science”, didn’t it?

4. Has the situation changed since then?

5. Whom does the Royal Society of London for Improving Natural knowledge
include?

6. What issues is the British Association concerned with?

7. It has fallen away from its former scientific spirit, hasn’t it?

8. Do the scientific societies have the money to subsidize research?

9. There is no organization of research on a national scale, is there?

10. Does the public hear much of the research results?

11. What is necessary for the science to advance in Britain?

3. Give some facts from the text to prove the following:

The British Association is concerned with matters other than science.

4. Do you agree that “Science means knowledge”? Speak on the issue

5. Read the text for the information on a scientific institution in England.

Use the information when doing the assignments that follow

UNIT 3
TAKING A POST-GRADUATE COURSE

Text 1

1. Read the text

1. Last year by the decision of the Scientific Council | took post-graduate courses
to increase my knowledge in economics. | passed three entrance examinations — in His-
tory, English and the special subject. So now | am a first year post-graduate student of
the Bryansk State University. I'm attached to the Statistics Department. In the course of
my post-graduate studies | am to pass candidate examinations in philosophy, English

18



and the special subject. So | attend courses of English and philosophy. I'm sure the
knowledge of English will help me in my research.

2. My research deals with economics. The theme of the dissertation (thesis) is
“Computer-Aided Tools for...” I was interested in the problem when a student so by
now | have collected some valuable data for my thesis.

3. I work in close contact with my research adviser (supervisor). He graduated
from the Moscow State University 15 years ago and got his doctoral degree at the age
of 40. He is the youngest Doctor of Sciences at our University. He has published a
great number of research papers in journals not only in this country but also abroad.
He often takes part in the work of scientific conferences and symposia. When | en-
counter difficulties in my work | always consult my research adviser.

4. At present | am engaged in collecting the necessary data. | hope it will be a
success and | will be through with my work on time.

2. Read passage 2 and answer the following question: What is the theme of
your dissertation?

3. Read passage 3 and speak about your research adviser according to the fol-
lowing plan: 1. Doctor's degree. 2. Scientific publications. 3. Participation in the
work of scientific conferences.

4. Inform your colleague:

a) what candidate examinations you have already passed,;

b) what the theme of your dissertation is;

¢) how many scientific papers you have published;

d) if you are busy with making an experiment.

Text 2

1. Before you read Text 1 “Postgraduate Degrees”, discuss these questions
with your group mates or teacher.

1. What does postgraduate education involve?
. Does postgraduate education vary in different countries?
. What is its organization in most countries?
. Do postgraduate programs require any examinations?
. What characteristics of Doctoral studies do you know?
. What are the criteria for award of a Doctorate degree?
. What is habilitation?
. What is the structure of postgraduate education in Russia?

9. What degrees are the Russian postgraduate degrees of kandidat nauk and doc-
tor nauk equivalent to as awarded in many countries?

2. Read and translate Text 21 Find out if your answers are right or wrong.
Use the introductory phrases, like: Exactly. It’s (partly) true. Just the opposite. I
don't think so. That’s right. That’s wrong.

00O NO O1lh WD
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Text 2. Postgraduate degrees

Postgraduate education (or graduate education in North America) involves
learning and studying for degrees or other qualifications for which a first or Bache-
lor’s degree is generally required. The organization and structure of postgraduate ed-
ucation varies in different countries, and also in different institutions within countries.

In most countries, the hierarchy of postgraduate degrees is as follows:

1. Master’s degrees. These are sometimes placed in a further hierarchy, start-
ing with degrees such as the Master of Arts and Master of Science, then Master of
Philosophy, and finally Master of Letters. Many Master’s students will perform re-
search culminating in a paper, presentation, and defence of their research. This is
called the Master’ thesis

2. Doctorates. An academic doctorate can be awarded as a PhD (Doctor of Phi-
losophy). In the context of academic degrees, the term philosophy does not refer sole-
ly to the field of philosophy, but is used in a broader sense in accordance with its
original Greek meaning, which is love of wisdom.

Many postgraduate programs require students to pass one or several examina-
tions in order to demonstrate their competence as scholars. In some departments, a
comprehensive examination is often required in the first year, and is designed to test a
student’s background undergraduate-level knowledge. Most postgraduate students
perform teaching duties.

Doctoral programs often require students to pass more examinations. Programs
often require a Qualifying Examination, a PhD Candidacy Examination, or a General
Examination, designed to students’ grasp of a broad sample of their discipline, and/or
one or several Special Field Examinations which test students in their narrower se-
lected areas of specialty within the discipline. These exams must be passed to be al-
lowed to proceed on to the thesis.

The criteria for award of Doctorates vary somewhat throughout the world, but
typically require the submission of a substantial body of original research undertaken
by the candidate. This may take the form of a single thesis or dissertation, and will
usually be assessed by a small committee of examiners appointed by the university.
Doctorates are awarded to students who have demonstrated:

- the creation and interpretation of new knowledge through original research of a
quality to satisfy peer review, extend the forefront of the discipline, and merit publi-
cation;

- a systematic acquisition and understanding of a substantial body of knowledge
which is at the forefront of an academic discipline or an area of professional practice;

- the general ability to conceptualize, design and implement a project for the
generation of new knowledge, applications or understanding at the forefront of the
discipline;
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- a detailed understanding of applicable techniques tor research and advanced
academic enquiry.

In total, the typical Doctoral degree takes between three and eight years from en-
tering the program to completion, though this time varies depending upon the de-
partment, thesis topic, and many other factors.

Habilitation (lat. habilis - fit, proper, skilful) is the highest academic qualifica-
tion a scholar can achieve by his or her own pursuit in several European and Asian
countries. Earned after obtaining a research Doctorate, such as a PhD, habilitation re-
quires the candidate to write a professorial thesis/dissertation (often known as a Ha-
bilitation thesis/dissertation) based upon independent scholarship, reviewed by and
defended before an academic committee in a process similar to that for the doctoral
dissertation. However, the level of scholarship has to be considerably higher than that
required for a research doctoral (PhD) dissertation in terms of quality and quantity,
and a Habilitation dissertation must be accomplished independently, in contrast with
a PhD dissertation typically directed or guided by a faculty supervisor.

Habilitation qualification (Habil. Dr.) exists in France, Switzerland, Germany,
Austria, Denmark, Bulgaria, Poland! Portugal, Sweden, Finland, the Czech Republic,
Slovakia, Hungary, Slovenia, Armenia, Azerbaijan, Latvia, Lithuania, Moldova,
Kyrgyzstan, Kazakhstan, Uzbekistan, Ukraine, Belarus, and Russia (Doktor nauk).
Those who have achieved habilitation can denote the fact by placing the abbreviation
Dr hab. or Dr habil. before their names.

Many post-Soviet countries, including Russian Federation, have a two-stage re-
search degree obtaining path, generally similar to the doctorate system in Europe.
The first stage is named Kandidat nauk (literal translation means Candidate of Sci-
ences).

According to par. 262 International Standard Classification of Education
(ISCED) UNESCO 2011, for purposes of international educational statistics Candi-
date of Sciences is equivalent to Doctor of Philosophy (PhD) degree as awarded in
many English-speaking countries. It allows its holders to reach the level of the Asso-
ciate Professor (Docent). The Candidate of Sciences degree requires at least (and typ-
ically more than) three, four or five years of postgraduate research which is finished
by defense of a dissertation or a thesis. Additionally, a seeker of the degree has to
pass three examinations (a so-called Candidate minimum): in his/her special field, in
a foreign language, and in the history and philosophy of science. After additional cer-
tification by the corresponding experts, the Candidate degree may be recognized in-
ternationally as an equivalent of PhD. The second stage is Doktor nauk (Doctor of
Sciences). It requires many years of research experience and writing a second disser-
tation. The degrees of Candidate and Doctor of Sciences are only awarded by the
special governmental agency (Higher Attestation Commission). A university or a sci-
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entific institute where the thesis was defended can only recommend awarding a seek-
er the sought degree.
3. Complete the following sentences with details from the Text.

1. Master’s degree programs usually include

2. The degree of an academic doctorate is called

3. Examinations are required to test :
4. Typically a doctorate degree takes to complete.
5
6
7

Is earned after obtaining a PhD degree.

. The first stage research degree in Russia is

. The second stage research degree in Russia is

4. Locate the following details in the Text. Give the line numbers.

1. In which lines does the author explain the meaning of the term philosophy in
the context of academic degrees?

2. Where in the Text does the author first mention the requirements for Doctoral
degree programs?

3. Where in the Text does the author discuss what doctoral students are expected
to demonstrate to be awarded a PhD degree?

4. At what point in the Text does the author discuss the level of scholarship re-
quired for habilitation?

5. In which lines does the author explain the equivalence of Russian postgradu-
ate degrees to the ones recognized internationally?

5. Underline the detail that is NOT mentioned in the Text in each of the sen-
tences below.

1. Postgraduate education includes Bachelor’s degrees, Master’s degrees, and
Doctor’s degrees.

2. Doctoral degree programs require students to pass a qualifying examination, a
comprehensive examination, a special field examination, and a PhD candidacy exam-
ination.

3. Habilitation qualification exists in France, Austria, Denmark, Bulgaria, Great
Britain, Poland, Russia and other countries.

6. Answer the following detail questions.

1. According to the Text, Master’s degree students complete their research with

a) examinations.

b) the defense of a thesis.

C) a paper.

2. According to the Text, postgraduate students perform

a) work as assistants.

b) interviews for postgraduate candidates.
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c) teaching duties.

3. According to the Text, a thesis is assessed by

a) an examiners’ committee.

b) a professors’ council.

C) an attestation committee.

4. According to the Text, a habitation thesis is accomplished

a) with the help of a faculty supervisor.

b) independently.

¢) with the help of an academic committee.

5. According to the Text, what examinations do Candidate of Sciences degree
seekers have to pass?

a) in a special field, science, and a foreign language

b) in a special field, local history, and a foreign language

¢) in a special field, the history and philosophy of science, and a foreign lan-
guage

7. Mark the main ideas of the Text and retell it in English.

8. Read the text carefully and find some differences and simile

Postgraduate Training Programs

All further education which comes after baccalaureate can be regarded as post-
graduate education. It presupposes carrying a lot of research work, acquiring
knowledge of new methodologies and new trends. It may lead to either a Master’s
degree (a three-year program of study) or PhD (usually a two-year course of study).

Postgraduate programmers are either research degrees or taught courses.
Taught courses last one or more years and are either designed so that you deepen
your knowledge gained from your first degree or for you to convert you expertise to
another field of study. Examples of these include changing to law to become a solici-
tor and training to become a teacher.

Degrees by instruction are very similar to undergraduate courses in that most of
the time is devoted to attending lectures. This may take up the first eight or nine
months of the course and is followed by written examinations. A period of research
lasting from two or three months usually follows and the results of it are presented in
the form of a thesis. Finally, an oral examination is held, lasting perhaps an hour or
two, to test the knowledge accumulated throughout the year. Most programmers,
which involve classes and seminars, lead up to a dissertation.

Research course is quite a different type of study from a taught course. First of
all it lasts longer, for about three years providing Master’s or doctorate qualifications.

They allow you to conduct investigations into your own topic of choice and are
of use in jobs where there are high levels of research and development.

The most well-known research qualification is the Doctor of Philosophy (PhD, a
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three-year study programmer). There is a shorter version called a Master of Philoso-
phy (MPh) which takes the minimum amount of time of two years.

Both of these qualifications require the students to carry out a piece of innova-
tive research in a particular area of study. Also possible is the research based on Mas-
ter of Science (MSc.) and Master of Arts (MA) degrees. A recent development is the
Master of Research (MRes), which provides a blend of research and taught courses in
research methods and may be a taken as a precursor to a PhD.

It is a common practice for students to be registered initially for the MPhil and to
be considered for transfer to the PhD after the first year of study, subject to satisfactory
progress and to a review of the proposed research. All research degree programmers in-
volve an element of research training designed to ensure that students are equipped with
the necessary skills and methodological knowledge to undertake original research in
their chosen field of study. The training programmer includes the development of gener-
ic skills relevant to the degree programmer and a future career. Although the training el-
ement is not a formal part of the assessment for the degree, it constitutes an important
basis for research and may take up a significant part of the first year.

The start of a research degree involves a very extensive survey of all previous
works undertaken in that area. At the same time, if a student is planning to carry out
any practical experimentation, the necessary equipment must be obtained.

This preliminary part of the study can take up to six months, but it is important
to note that the process of keeping up to date with other work going on in the subject
must continue throughout the entire period of the research.

The next stage of a research course usually involves collecting information in
some way. This might be through experimentation, in the case of arts, social sciences
or humanities degree. The important thing is that something new must be found.

This second part of the procedure takes about two years in the case of a PhD.

The research is written up in the form of a thesis during the final six months of
the three-year period. Typically, this will contain an introduction, methodology, re-
sults and discussion. As in the case with taught degrees, the research must then be ex-
amined orally. Occasionally, if the examiners are not completely happy with the work
they may ask the candidate to rewrite parts of the thesis.

Hopefully, a good supervisor will make sure this does not happen! Different
types of study require similar qualities from the people who undertake them. Both
demand an inquisitive mind that will maintain the motivation to learn and discover
new information.

They also both demand a high level of intellectual ability in order to cope with
the pressures of understanding the possible complex arguments, facts or theories.
Both require a high degree of organizational ability and time management, as so
many different things need to be attended to.
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UNIT 4
MY RESEARCH WORK AND ACADEMIC CAREER

1. Memorize the active vocabulary
degree — crenenp (yueHas)
to award/confer a ~ — mpucBOUTH CTETICHD
to get/take/receive a ~ — MOMY4YHTH CTETICHB
to hold/have a ~ — umeTs crenenn
first ~ — nqumuom GakanaBpa HayK
Bachelor’s ~ — crenens 6akanaBpa
higher ~ — yuenas crenens
Master’s ~ — cTeneHbp MarucTpa
Doctorate ~ (PhD) — cTenenp kanauaaTa HayK
~ of Candidate of sciences (Candidate’s degree) — creneHb KaHAHMIaTa HAYK
~ of Doctor (Doctor of sciences) — crernens 10KTOpa HayK
dissertation/ thesis — nayunas padoTa, quccepraius
to defend one’s ~ — 3aIUTUTH JUCCEPTALINIO
to submit a ~ for hearing at the session of the Academic Council — npeacraBuTh auc-
CepTaluIo 11 00CYKICHUS Ha 3aC€JaHUU Y UEHOr0 COBETa
field of study — o61acTe nccegoBanuit
To graduate from- okoHYUTH BbICIIICE YUeOHOE 3aBEACHUE
To graduate in ecONOMICS - OKOHYUTH SKOHOM. (paKyIbTET
a full-time (a part-time) post-graduate - aciupaHT-o4HUK (320YHHK)
an applicant - couckarenb
To take / have a post-graduate Course - yauThcsi B aCIIUPaHType
To carry out (conduct) research in the field of... - nmpoBoauTh HccaenoBanus B 00J1a-
CTH...
To be published in the Proceedings of the Conference - OvITh Hane4aTaHHBIM B COOp-
HUKE MaTepuajoB KOHGEPEHITUU
To work at one’s thesis (dissertation) under the guidance (supervision) of ... - pabo-
TaTh HaJl AUCCEPTALUEN TTOJ PYKOBOJICTBOM...
To work in collaboration with... - pabotats coBMecTHO C...
To submit one’s thesis to public hearing in due time - nmpeacTaBUTL AUCCEPTALUIO K
3alUTe B CPOK
To survey modern literature on the problem - nenate 0630p coBpeMeHHOM aUTEpaTy-
PBI 110 TIpOOIIEMe
The problem arises in connection with... - 3Ta npo6yiema BCTaeT B CBSI3H C...

25



We turn our attention to a new and more urgent problem - Mgl oOpariaeMm BHUMaHHE
Ha HOBYIO M 00Jiee HACYIIHYIO TPOoOiIeMy

The problem of studying ... demands special care in using... - [IpoGiema u3ydeHus. .
TpeOyeT 0co00ro BHUMaHUA K UCTIOJIB30BAHMUIO. ..

We shall touch upon a question of...- MbI KocHEMCs Bompoca...

The core of the problem is... - CyTb npo6JiemsbI 3akiro4aeTcs. ..

It would be instructive to examine in detail... - bruto ObI moONE3HO METATHHO
W3YYUTh...

The object of our investigations is... - 00beKTOM HaIlIEr0 UCCACAOBAHUS SBIISICTCA. ..
...Is the subject of our research - ... sBisgeTcss IpeIMETOM HAIIETO HCCIICAOBAHUS

We are engaged in the study of... - MsI 3aHEMaeMcst H3yYICHHUEM. ..

We shall make a thorough study of...- MbI moABEprHEM TINATEIILHOMY H3Y4CHHIO. ..
The aim of the paper is...- Llens gaHHOM PabOTHI 3aKIIOYACTCA. .

In the framework of... the first objective to achieve is... - B paMkax... OCHOBHOH Iie-
JIBIO SIBJISIETCH...

The purpose of my work is to examine and investigate... - Ilens moeli paboThI 3a-
KIJTFOYAeTCS B M3yUYCHUH U UCCIICOBAHHMH. ..

The primary task is to study... - [TeppoodepeaHol 3aqaueii BISETCSA U3yUCHUE. ..

The conventional approach to this problem is based on... - OObI4HBII TOAXO/ K 3TOM
npoOJieMe OCHOBaH Ha...

We shall turn to another trend. - M1 06paTuMcst K IpyromMy HarpaBICHUIO

It is worth analyzing precisely... - CTouT TiateabHoO IpoaHaIu3upPOBaTh...

One of the most promising problems is believed to deal with... - Cuuraercs, uro ox-
HOI 13 HanboJiee NEePCIEKTUBHBIX MPOOJIEM SBIISIETCS. ..

The problem became more acute, it took a new form. - IIpoGnema crana Gojee
OCTpOii, OHa IproOpea HOBYIO (hopmy

It seems essential to emphasize that... - IIpeacrasisieTcst BaKHBIM OTMETHTD, YTO...

So far we have discussed... - /1o cux mop MbI 00CyKIalu. ..

It provides a basis for - 3To ciry>KUT OCHOBOI. ..

For (at) the moment... - B HacTosiuii MOMEHT...

We are intended to conclude that... - Mb1 HaMepeHbI 3aKITIOYHTb...

To sum up it should be noted that... - ITonBoas uror, cieayer OTMETHUTD, YTO...
Degree of candidate of sciences; candidate's degree (less formal) - crenens xkanauga-
Ta HAyK

To do academic work / research - / BBIOJIHATH HAYYHYIO paOOTY / HCCIICIOBAHUE

To devote oneself to academic / research work - mocBsTuTh ce0st HayKe

a branch of knowledge - orpacis Hayku;

an academic work - Hay4HbI# Tpy A
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an academic approach - HayuHbI# Moax0.1

department - kadbenpa

a research worker / a researcher - nayuHbIif paOOTHHK
topical - aktyanbHBIi

analogous - aHaJIOruYHbIH

academician - akageMuK

post-graduate - acrupasT

post graduate course- acriupaHTypa

candidate of science - kanaugaT HayK

doctor of science -gokTop Hayk

assistant professor -moreHT

Associate Professor at the Department of - nornent xadeapsr (KOHKpETHOM)
head of the department - 3aBenyromuii kadenpoit
professor - mpodeccop

rector - pekrop

deputy rector - npopextop

university administration - pekrtopar

scientific degree -yueHas cTerneHb

academic rank -yueHoe 3BaHHe

dean -nexan

scientific field (branch) - mayunas o6iacThb

research work - Hay4HoO-HcciaemoBaTeabcKas padoTa
scientific journal - may4HbIH KypHAaIT

exact sciences - TouHble HayKH

applied science - nmpukiaaHbIC HAYKH

agricultural sciences - ¢/x Hayku

natural sciences - ectecTBeHHbIC HAYKU

to devote oneself to - mocBITUTE ceOs HayKe
scientific experience - Hay4YHbBIH OIBIT

summary, abstract - pedepar, anHoTanMsA

to get data (obtain) - mosyuyaTh JaHHBIC

collect data on ... - cobuparh JaHHBIE O

to make a research - mpoBOIUTh HCCIICIOBAHNE

to solve a problem - pemats npoGiiemy

to do (carry out, conduct) a research - 3anumaTbcst (poOaEeMOit), TPOBOIUTH UCCIIE-
JOBaHUA

to draw up a study plan - cocTaBuTh mIaH KucciIeaOBaHUS
the aim of the research - nens ucciaenoBanus
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2. Before you read Text “PhD Thesis”, discuss these questions with your
group mates or teacher.

1. What is a PhD thesis?

2. What is the most important part of a PhD thesis?

3. Does a PhD thesis require approval?

4. What is the purpose of the review chapter?

5. What is the procedure of defending a PhD thesis?

6. What similarities and differences can you find between a PhD thesis and a
kandidatskaya thesis?

3. Read and translate the Text.

PhD thesis

The PhD thesis or dissertation is a monograph, i.e. a self- contained piece of
work written solely by the PhD candidate and no-one else. It sets out a certain prob-
lem that the candidate has worked on, possibly within a larger team, under guidance
of one or more academic advisors. It motivates and defines the problem, reviews ex-
isting approaches to the problem, identifies through critical analysis a clear gap for a
possible novel academic contribution, and spells out a so-called hypothesis, which is
a proposed explanation for the problem or a proposed solution to the problem. The
thesis also explains in sufficient detail, and justifies the work undertaken to decide on
the hypothesis (or hypotheses as the case may be). This work typically involves a
combination of further literature studies, theoretical analysis, experimental design,
data collection, carrying out the experiments, data analysis, and drawing conclusions.
A good thesis also delineates the limitation of the work done or the conclusions
drawn and outlines possible future research directions.

The format of a PhD thesis is not very different from any other formal research
dissertation or study paper. However, a PhD thesis requires much more research and
evaluation on the topic.

To start a PhD thesis, you will need to submit a written proposal in to your advi-
sor. The length of this proposal will vary, and is dependent upon your advisor’s
specifications and the topic that the paper is written on. The body of the pro-
posal contains certain elements that must be included.

The most important part of your PhD proposal is coming up with a hypothesis
for your research questions. This is where your successful for your research study
will begin. In most cases this requires the researcher to do background work ahead of
time in order to choose a direction for which his or her thesis should go, as well as the
research will need to be done to prove his or her point.

The second stage of the process is actually beginning your PhD thesis. This re-
quires approval of your proposal first. The first chapter will be the basic introduction
to your subject, including the reasons why you decided on this topic for your re-
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search. The introduce on also takes a look at other work that a researcher has done
that is pertinent to the PhD thesis, and what new achievements he or she is trying to
do through the study.

The second chapter looks at the literature that deals with the same subject mat-
ter. Keep in mind that the literature should only be high quality, and include items
such as journals and books. While the review chapter does not directly relate to the
thesis work-itself shows the reader what the researcher was thinking when he or she
began working on the research topic.

She third chapter looks at the research question with a detailed discussion of the
PhD thesis statement. It will also include the information like the statement of the
problem, and the hypothesis and predictions. It summarizes what the researcher is
trying to accomplish through the course of the study.

The fourth chapter of your thesis takes a look at your research and the method
that you used when coming up with the data. This chapter can be very different from
one thesis to another, as it will depend on what method the research used, including
comparative analysis, scientific technique, regression analysis and more. This chapter
also includes information such as the variables that used, as well as why you used
them and the theories you had behind choosing them.

The fifth chapter looks at the study that has been done so far and what results
were obtained during this study. It also looks at what methodology was applied dur-
ing the study.

The sixth chapter looks at the results in greater detail. It will also evaluate the
results against the previous information already known or what the researcher has
discovered. The limitations of the study are also discussed in this chapter, which in-
cludes the factors that the study did not look at or incorporate. It can also include the
information about the research that the author discovered that was not related to the
original thesis and hypothesis because it was not addressed with the original specifi-
cations of the variables.

The seventh chapter is the critical analysis. This includes the information that
was discovered during the research, as well as the areas of the study that may be open
to further research in the future.

The final chapter sums up the results of the research and allows the author to
give his or her interpretations and thoughts on the study itself.

Writing your thesis is not the end of the study. You will also be required to put
together a defense of your research, which entails being able to verify all of the in-
formation that is included in your thesis. To do this, you will be put in front of a pan-
el of experts who will question your research. Therefore, you need to make sure that
your evidence is accurate, proves what it needs to, is relevant to the issue, can be
easily understood, and that it is convincing enough that the readers will believe what
you have to say.
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Complete the following sentences with details from the Text.
The PhD thesis sets out :

You will need to begin a PhD thesis.

The introduction chapter studies

The methodology you applied is discussed in

The critical analysis chapter includes the information

4. Locate the following details in the Text. Give the line numbers.

1. In which lines does the author explain what PhD dissertation writing in-
volves?

2. Where in the Text does the author mention the statement of the problem in the
dissertation?

3. At what point in the Text does the author discuss the research methods to be
used in a PhD dissertation?

4. Where in the Text does the author explain what scientific evidence is charac-
teristic of?

5. Underline the detail that is NOT mentioned in the Text in each of the sen-
tences below.

1. A PhD dissertation motivates and defines the problem that the candidate has
worked on independently, defines the hypothesis, and outlines future research direc-
tions.

2. The chapter studying the PhD thesis statement includes the hypothesis, pre-
dictions, and literature review.

3. The factors that the study did not incorporate and the results obtained are dis-
cussed in the sixth chapter.

6. Answer the following detail questions.

1. According to the Text, a hypothesis is

a) a possible academic contribution.

b) a proposed solution to the problem.

c) a theoretical analysis.

2. According to the Text, the length of a written proposal depends on

a) the number of certain elements to be included.

b) the topic specifications.

¢) your advisor’s recommendations.

3. According to the Text, what does the first chapter look at?

a) the reasons for choosing a particular topic for the research

b) the achievements the candidate has done

c) the details of the research

AR
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4. According to the Text, the second chapter relates to

a) the thesis work itself.

b) the information discovered during the research.
c) the researcher’s ideas at the initial stage of the research.
5. According to the Text, what does the eighth chapter include?

a) the research methods applied
b) the research summary
c) the critical analysis

7. Answer the questions. Use the following cliché

CLICHE
(stereotype block of expressions and patterns)
for a research work story

1. I'm a postgraduate (research student)...

1. 51 acriupaHT (CoMcKaTensb)...

2. My scientific adviser (supervisor) is...

2. Mol Hay4HBI pYKOBOIAUTEIb...

3. The subject of my research is...

3. [IpeameT Moero McclieI0OBaHuA,. .

4. The reasons for my choice are...

4. TlpuunHBl MOETro BbIOOpa ClIENYIO-
Iue. ..

5. My investigation has both theoretical
and practical parts...

5. Mos HayYHO-HUCCIEI0BATEIbCKA
paboTra BKIIOUaeT B ce0sl KaKk TEOpETH-
YECKY10, TAK U MPAKTUYECKYIO YaCTH...

6. I'm going to deal with...

6. A nnaHupyro 3aHUMATHCH. ..

7. I'll make use of... methods...

7. 51 cobuparoch UCIMOIB30BATh ... METO-
TIBL...

8. My work requires the collection of a
good deal of material...

8. MHue TpebOyercs coOparh OOJIbIIOE
KOJIMYECTBO MaTepHaja Jijisi Moel pado-
THL...

9. Currently I'm busy with collecting theo-
retical data on my subject.

9. B nHacrosimiee BpeMms s 3aHUMAKOCh
MOA00OPOM TEOPETUUYECKUX JTAHHBIX IO
MOEU TEME.

10. I have to read articles (monographs,
journals) of our and foreign authors.

10. MHe npuxoguTCss 4YUTATh CTAThbU
(MoHOTpaduM, KypHaJIbI) HAIIUX U 3a-
pPyOEXKHBIX aBTOPOB.

11. One of the main aims of my research
work is...

11. OxHOM U3 II1aBHEIX 3a1a4 MOEU
HAy4YyHOU pabOThI ABISETCH...
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[Iponomkenne TabIHIIBI

12. I'm going to analyze (to generalize)
the common practice of...

12. I cobuparoch MpoaHAIU3UPOBATH
(00061IUTE...)

13. As result of my research | plan to elab-
orate some practical

recommendations for ... , to work out a
new method (theory)...

13. B pe3yibTaTe CBOMX HCCIICIOBAaHUI
s TUTAHUPYIO pa3paboTaTh MpaKTHde-
CKH€ PEKOMEHJIAIUH T10..., pa3paboTaTh
HOBBIN METOJ] (TEOPHIO)...

14. At present I'm busy with the survey of
special literature

14. B HacTosiiee Bpems s 3aHAT
0030pOM CIIeIIuaIbLHOMN JTUTEPATYyPHI.

15. | have already completed my
experiments on

15. 5 yxe 3akOHYMII IPOBEACHUE
HKCIEPUMEHTOB....

16. My next aim is to organize the data, to
analyze the information; to examine the
results; to evaluate the data; to summarize
the results to .........

16. Mos Onmkaiinas 3aadya MpUBECTU
B IOPSJIOK JIaHHBIC, TPOAHATU3UPOBATH
uH(pOpMaIUIO, OLICHUTh JaHHbIE, 0000-
IIUTh PE3yJIbTATHI, CAENIaTh HEOOXOIu-
MBI€ PACYETHI...

17. | expect to be through with my re-
search (to finish, to complete), my thesis in
a year.

17. 51 HazmeroCh 3aKOHYUTH CBOU HCCIIE-
JIOBaHUS (JIUCCEPTAIINIO) Yepe3 TO/I.

18. | believe (hope) my work will be of
practical interest for

18. A nagerock, yTo Mos pabota Oyner
NPE/ICTaBIISITh MPAKTUYECKU HHTEpecC
JUIS....

19. The subject of your research work.

19. ITpeameT Baliero Mucciaea0BaHus.

20. The current interest in the problem in
general.

20. MuTepec k mpoOaemMe B IEJIOM.

21. Have there been any attempts made to
study the problem before?

21. W3yuanace nu JaHHas mpoodiieMa
paHblle, KEM U HACKOJIBKO?

22. Results already achieved and the aim
of your own research.

22. llens Barmieit paboTHI.

23. Materials, equipment, methods to be
used.

23. Marepuanbl, 000pya0BaHUE, METO-
IIbI, KOTOPBIE BBl WCIOJIb3yeTe B MPO-
1IECCE UCCIIETOBAHUM.

24. The current stages of the research.

24. Ha xako¥ cTtaguy HAXOJUTCS Ballle
HCCJICIOBAHUE B JAHHOE BpeMsI?

25. The results of your current research
work, if there are any.

25. Ecnu yxe modydeHbl Kakue-ian0o
pPE3YyIAbTAThl, TO KAKUE UMEHHO?

26. The remaining part (portion) of the
work.

26. CKOJIbKO BpEMEHU BaM HEO0O0XOIU-
MO JJIsl 3aBeplIeHUs paOoThl, 4TO €Il
HEOOXOIMMO ClIENIaTh?

27. Significance of your research
work in case it is completed
successfully.

27. KakoBO MPaKTUYECKOE 3HAUCHUE
KOHKPETHO Bariei paboTsi?
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4. Read the three texts, do the tasks, and answer the questions.
Data, Evidence and Facts
Data

Data is a set of values of qualitative or quantitative variables. Data is measured,
collected and reported, and analyzed, whereupon it can be visualized using graphs or
Images. Data as a general concept refers to the fact that some existing information or
knowledge is represented in some form suitable for better usage or processing.

Raw data, i.e. unprocessed data, is a collection of numbers, characters. Field da-
ta is raw data that is collected in an uncontrolled in situ environment. Experimental
data is data that is generated within the context of a scientific investigation by obser-
vation and recording.

The word ‘data’ used to be considered the plural of ‘datum’, and still is by some
English speakers. Nowadays, though, ‘data’ is most commonly used in the singular,
as a mass noun (like ‘information’, ‘sand’ or ‘rain’).

5. Translate from English into Russian the words and word combinations in
bold.

6. Answer the questions:

1. What is data? What type of data do you plan to collect and analyze for your
research?

2. What is the difference between raw and field data?

3. Will you use experimental data in your research?

Evidence
Evidence, broadly construed, is anything presented in support of an assertion.
This support may be strong or weak. The strongest type of evidence is that which
provides direct proof of the truth of an assertion. At the other extreme is evidence
that is merely consistent with an assertion but does not rule out other, contradictory
assertions, as in circumstantial evidence.

Scientific evidence consists of observations and experimental results that serve
to support, refute, or modify a scientific hypothesis or theory, when collected and in-
terpreted in accordance with the scientific method.

In scientific research evidence is accumulated through observation of phenome-
na that occur in the natural world, or which are created as experiments in a laboratory
or other controlled conditions. Scientific evidence usually towards supporting or re-
jecting a hypothesis.

One must always remember that the burden of proof is on the person making a
contentious claim. Within science, this translates to the burden resting on presenters
of a paper, in which the presenters argue for their specific findings. This paper is
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placed before a panel of judges where the presenter must defend the thesis against all
challenges.

7. Translate from English into Russian the words and word combinations

8. Answer the questions:

1. What is the difference between evidence and scientific evidence

2. How is evidence accumulated in scientific research?

3. What is a claim? How to prove a claim?

Facts

A fact is something that has really occurred or is actually the case. The usual test
for a statement of fact is verifiability - that is, whether it can be demonstrated to cor-
respond to experience. Standard reference works are to check facts. Scientific facts
are verified by repeatable careful observation or measurement (by experiments or
other means).

9. Read the statements below and decide if they are facts or opinions:

1. The Russian Department of Agriculture recommends that adults consume
three to four cups of vegetables per day.

2. Playing team sports is the better way to lose weight.

3. Research shows that a diet low in salt helps people to lower pressure.

4. Home-cooked meal tastes better than meal in restaurants.

5. Research indicates that young people who ate meals with tl did well academi-
cally.

10. Answer the questions:

List of questions

What institute did you graduate from and when?
What faculty did you study at?
What is your specialty?
Have you got a diploma with honors?
Are you a postgraduate or a research-student?
When did you decide to take a postgraduate course?
When did you enter (join) the postgraduate course?
Why are interested in research work?

9. What personal characteristics do you think are necessary for success in the
chosen field?

10. Are you going to take a full time or a correspondence course?

11. Are there any scientists in your family or among you relatives?

12. What do you think will be more difficult for you — to write a theoretical or
an experimental chapter? Why?

13. What is the subject of your research? What do you research? What do you
study?

O N OrWNE
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14. Do you work at your thesis already?

15. What is the subject of your thesis?

16. Is your research work individual or is it a group research?

17. Where do you take experimental material?

18. Do you know how many parts does a thesis consist of?

19. What candidate examinations have you already passed?

20. What scientific degree will you get?

21. Have you read your scientific supervisor’s research papers? What are they
about?

22. Do you think they will be useful for your dissertation?

23. Is your scientific supervisor helpful? How often do you get to see him?

24. How does your scientific supervisor help you in your research?

25. Have you got any publications? Tell us about the one that you think is the
best.

26. Is your investigation (research work) an experimental or theoretical one?

27. Have you passed all the candidate examinations?

28. What candidate examinations have you passed?

29. When will you take you philosophy (specialty) examinations?

30. Has your investigation real practical value?

31. Where can the results of your investigations be applied at?

32. Do you use the Internet for your research? In what way?

33. What are the main problems in your area of research?

11. Read some sentences about the research work of a postgraduate student
and give information about yourself

1. I am a postgraduate student of the department of microbiology and infectious
diseases of OSAU. My specialty is Veterinary Microbiology, Virology, Epizootiolo-
gy, Mycology and Immunology.

2. My supervisor is Candidate of Biological Sciences, assistant professor of mi-
crobiology and infectious diseases... .

3. The subject of my research is biological properties of antagonistically active
enterococci isolates from animals.

4. The aim of my research is the study of the biological properties of enterococci
isolated from the intestine of animals.

5. The main task is to identify the active antagonistic strains of enterococci.

6. The reasons for my choice are: first, probiotics are a good alternative to anti-
biotics, secondly, enterococci, showing antagonistic activity against a number of
pathogens and non-virulence factors, can be used as a component of probiotic prepa-
rations.

7. My research work includes both theoretical and practical parts.

8. I plan to study the biological properties of bacteria of the genus Enterococcus.
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9. I'm going to use the classical bacteriological and modern molecular genetics
methods.

10. I want to collect a lot of material for my work.

11. I am currently involved in the selection of the theoretical data on my topic.

12. | have read articles, monographs, journals of our and foreign authors.

13. A major object of my work is to identify strains of enterococci with high an-
tagonistic activity.

14. I'm going to analyze the presence of virulence factors in intestinal isolates of
enterococci.

15. As a result of my research, I plan to develop practical recommendations for a
new probiotic preparation based on strains of enterococci.

16. I am currently busy with the review of the literature.

17. I've already finished the experiments.

18. My immediate task is to arrange the data, analyze information, summarize
results, make the necessary calculations.

19. I plan to finish my research (dissertation) in two years.

20. I hope that my work will be of particular interest for veterinarians and

microbiologists.

12. Ilobecedyitme no-an2iuiicku ¢ Koujiezoil 0 npo8oOUMBIX 6AMU UCC1E00-
séanuax. Ucnoawv3yitme creoyrouiue 60npocol u ymeepHcOeHUA:

Use the following questions and statements:

1. What methods do you apply in your research? And why?

2. What are you going to prove in your research?

3. How can you formulate your hypothesis?

4. How do you plan your experiments?

5. How often do you record data during the experiment? (every hour, every two

hours, etc).
6. What instruments and equipment do you use in your investigation? And
why?

7. What views and data can your experiments (or research) prove or refute?

8. What illustrations are you preparing to demonstrate the results of your inves-
tigation?

9. What conclusions will you make if the results of your research are posi-
tive/negative?

10. What are the merits and demerits of the investigation that you have already
carried out?

11. How will you continue your investigation? And why?

12. The hypothesis fits experimental data.

13. The research probes in the various aspects of the subject.

14. We experimented with the new materials.

15. We hope to find the answer to this problem.
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16. The work was subjected to criticism.

17. Out of his work came a substantial knowledge.

18. The theory and the results are too extensive to be given here.

19. The experimental results were analyzed with the help of high-speed compu-
ting machines.

20. | am afraid I don't know for certain if there are any direct (adequate, reliable)
data regarding ... | believe some information is available though I don't know what it is...

21. Yes, as far as we know there are some very interesting and, | dare say, very
encouraging data about..., though at the moment | am not quite prepared to speak
about them in detail.

22. Well, there must be rather adequate data at present since studies of the prob-
lem have been in progress for several years now (have long been under way)...

23. What is the problem you are investigating now (interested in)?

24. What does it deal with?

25. What is the core of the problem?

26. Is it sufficiently studied?

27. Does it involve certain difficulties?

28. What aspects does it include?

29. What kind of problem does it refer to?

30. Does the problem require a great deal of investigation?

31. Has it been discussed for a long time or is it a newly raised problem?

32. Is there a lot of information on this problem?

33. What foreign literature have you read on the problem?

34. Will it take much time to clear up all the aspects of the problem?

13. Read the following dialogues in parts

Dialogue 1

Peter: Hallo, Mike!

Mike: Oh, Peter! Haven‘t seen you for ages! What are you doing here in Oren-
burg? | know you live in Orsk.

Peter: You are quite right. But this year | have become a post-graduate student
of the Orenburg State University. Do you remember that | was interested in research
work when a student?

Mike: Oh, yes, | do. And, of course, you want to carry on research in applied
statistics. Am I right?

Peter: Absolutely right you are. | have a particular interest in this field of
knowledge.

Mike: That‘s fine! I congratulate you on a good beginning. They say: «Well be-
gun is half doney. I wish you success in your research.

Peter: Thanks a lot.

Dialogue 2

Post-graduate: What is your opinion of my last article?
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Professor: There is a great deal in it that is new, and a great deal that is true

Post-graduate: Do you really mean ...?

Professor: ... but it, unfortunately, happens that those portions which are new
are not true, and those which are true are not new.

Dialogue 3

Post-graduate: | hear you said my new article was the worst | ever wrote.

Professor: No, I didn‘t. I said it was the worst article anybody ever wrote.

Text 3.

1. Read the text and compare your answers.

What is an Academic Career?
(Information about different routes into an academic career)

There are three main routes you could consider when following an academic ca-
reer. These are:

- Research-only role, where the bulk of your time is spent conducting research
with limited or no teaching commitment

- Teaching-only role, where majority of your time is for teaching with little or no
time specifically allocated for research

- Research and teaching position, i.e. a lectureship, where you will be expected
to both teach and conduct research.

In reality, most people will progress through a number of these roles when pursuing
an academic career. The route you take will depend on your interests, the funding and
opportunities in your subject area, and the job market at certain points in your career. It
tends to be more common to have a long-term research-only career in the sciences as at
present there is more funding available for research-only positions.

You should try to be clear about where your interests lie and what opportunities
are available in your subject area. Many academic jobs will be a balance of research,
teaching and administration but the percentage of time spent on each will vary great-
ly. Factors that will affect how you spend your time include:

- Your role, e.g., if you are employed as a research or teaching fellow

- Your level of experience, as junior lecturers will often have a greater teaching
load than more senior lecturers

- The type of institution as lecturers at research-intensive universities may be
expected to spend more time on research than those employed in teaching- focused
Institutions.

Some of the activities you may be expected to contribute to during an academic
career are as follows:

Research

As a PhD student you will be familiar with the range of activities that come
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- identifying suitable funding bodies and preparing proposals to apply for funding

. conducting research (reading, collection and interpretation of data, gathering of
information from relevant sources, etc.)

- disseminating research findings through publishing

. speaking at conferences

. supervising postgraduate research students

- managing resources (research budget and possibly research staff).

Teaching

You may already have had some experience of teaching or tutoring. As an aca-
demic member of staff teaching responsibilities can include:

- design of courses and development of curricula

- preparing notes and material for lectures

- delivering lectures to undergraduates and postgraduates

- preparing for and facilitating discussion at small group tutorials

- marking / assessing students work

- supervising Honours students’ dissertation research.

Administration

Some examples of the types of administrative roles academic staff may under-
take include director of studies, admissions tutors, course organizer, or open-day co-
ordinator / school liaisons officer.

Academics are also often members of several committees both within their de-
partment or school (e.g., staff-student liaison, health & safety), their college (e.qg., li-
brary, equality and diversity, undergraduate studies) and/or across the university (e.g.,
guality, scholarships and student funding, recruitment and admissions strategy).

Administrative tasks associated with these roles include:

- writing the course handbook

- designing exam questions and answers (and getting these validated through the
relevant committees)

- preparing a schedule of talks for visiting prospective students

- writing references for students seeking employment or further study

- screening applications for admission to postgraduate courses

- reading papers relevant to your committee membership and submitting your
comments for discussion at meetings.

2. Before you read the Text 2 “Jobs for Postgraduates”, discuss these ques-
tions with your group mates or teacher.

1. What are the advantages for recruiting those with postgraduate qualifications?

2. What employers of postgraduates do you know?

3. What do academic and non-academic postgraduate jobs include?
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4. What are lecturers responsible for?

5. Where can you find information on postgraduate jobs?

3. Read and translate Text 2.

Text 2. Jobs for postgraduates

More and more employers are recognizing the advantages of recruiting those with
postgraduate qualifications. These range from multinational organizations to small and
medium enterprises. The UK Graduate Program Study “What do PhDs do?”” has found
that a number of employers value PhD graduates for their maturity, independence,
problem-solving skills, determination and innovative thinking. Although most employ-
ers do not have a specific postgraduate recruitment process, there are a number of op-
portunities requiring postgraduate qualifications. Higher education institutions are the
largest employers of postgraduates in the region, offering a wide range of opportunities
in a diverse range of subject areas. The universities within Yorkshire and Humber reg-
ularly recruit those with postgraduate qualifications. There are eight universities and
three higher education colleges in the region.

Types of academic postgraduate jobs include a lecturer, a research associate, a
research assistant, a research fellow, and a journal editor/ assistant.

Lecturers within higher education institutes are responsible for teaching academic
courses at both undergraduate and postgraduate level, which, depending upon subject
area, involves lectures, seminars, field work and practical demonstrations. Many lectur-
ers pursue their own research outside of their teaching duties and contribute to other re-
search activities in their department. Lecturers are often required to support other re-
search projects and supervise PhD students and other post-doctorates. There is also a
large amount of administration involved in lectureship posts.

A research associate is an. academic research post requiring postgraduate quali-
fications to PhD level. Research associates are required to work on projects funded
by employers in industry or a research council; therefore they do not have the oppor-
tunity to pursue their own research. These posts are usually on a fixed-term basis,
lasting between one and three years.

Universities often advertise research assistant posts which do not carry as much
responsibility as research associates. These posts usually require candidates to have
obtained at least a Master’s level qualification.

Research fellowships allow post holders to engage in their own individual re-
search project. These posts are usually full-time with no teaching duties although post
holders may have responsibility for supervising students.

Many departments within Yorkshire Universities publish internationally recog-
nized academic journals which require editors and assistants who are responsible for
dealing with submissions, organizing publication and attending international confer-
ences for promotional purposes.
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Students who have just spent four years earning a Bachelor’s degree plus two,
three or more years earning a graduate degree might prefer a job that is not academi-
cally oriented. Working in a job that develops administrative, writing and organiza-
tional skills might benefit postgraduate students and help them gain experience need-
ed to succeed in defending a dissertation or interviewing for a tenure-track position.
Some postgraduates, especially those who do not intend to become university profes-
sors, might prefer to try something completely different from their field of study,
such as retail, clerical, restaurants, the creative arts, publishing or even manual labor.
This sort of a break from academics might help postgraduates hone in on abilities and
skills they previously never realized they had.

Types of non-academic postgraduate jobs include: Arts and Humanities (jour-
nalist/broadcaster, journal/professional magazine editor, policy and research manag-
er, policy adviser, project manager); Business and Finance (business adviser, market-
ing/market researcher, project manager, senior manager); Languages (project manag-
er, translator); Science, Technology and Engineering (research associate, design en-
gineer, development engineer, project manager, research and development scientist,
scientific researcher, senior lab technician, senior scientist).

The UK Graduate and Research Council Program provides information and
personal development programs to help PhD students gain the necessary skills for
work outside of academia.

4. Complete the following sentences with details from the Text.

1. Multinational organizations and are recognizing the advantages of re-
cruiting postgraduates.
2. Lecturers PhD students and research projects.

3. Research assistants do not carry as much responsibility as

4. Editors and assistants of internationally recognized academic journals are re-
sponsible for organizing publication,  and attending international conferences.

5. Students spend four years earning a Bachelor’s degree and years
earning a graduate degree.

5. Locate the following details in the Text. Give the line numbers.

1. In which lines does the author explain the opportunities requiring postgradu-
ate qualifications?

2. Where in the Text does the author first mention a research associate post?

3. Where in the Text does the author discuss research fellowships?

4. At what point in the Text does the author explain the functions of the UK
Graduate and Research Council?

6. Underline the detail that is NOT mentioned in the Text in each of the sen-
tences below.

1. Many employers are recognizing the advantages of recruiting those with un-
dergraduate and postgraduate qualifications.
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2. Research associates usually work on projects funded by employers in industry
and education or a research council.

3. Some postgraduates prefer to try something different from their field of study,
such as retail, clerical, business or manual labour.

7. Answer the following detail questions.

1. According to the Text, who do the universities often recruit?

a. those with undergraduate qualifications.

b. those with postgraduate qualifications.

c. those with a university diploma

2. According to the Text, what academic degree is a research associate required
to have?

a. aBachelor’s degree

b. a Master’s degree

c. a PhD degree

3. According to the Text, research associates hold their posts

a. permanently.

b. temporally.

c. for five years.

4. According to the Text, working in an administrative job may help postgradu-
ate students

a. gain experience.

b. defend a dissertation.

c. have a successful job interview.

5. According to the Text, a break from academics may be

a. useless for postgraduates.

b. helpful for postgraduates.

C. unnecessary for postgraduates.

8. Underline or mark the main ideas of the Text and retell it in English.

UNIT 5
ACADEMIC CONFERENCES

1. Read the following polylogue:

2. Cosempl yuacmHuKky HAy4uHOU KoHepenuuu, pabomarouiemy HaA0 RUCH-
MEHHBIM MEKCmom ceoe2o 0oknaoa. Kpamkocms, acnocme, npocmoma, Kou-
KPEemHocmo — 60m K uemy, KaK Cuumarom, cjiedyem cmpemumsca aémopy HayuHo-
20 cooduweHus.

- ‘Keep sentences short. On the average, most sentences should be shorter than
25 words. But sentences should vary in length and structure.
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- Prefer the simple to the complex sentences and phrases. Write “try to find out”
rather than “endeavor to ascertain”.

- Prefer the familiar word but build your vocabulary. If a reader doesn’t under-
stand your words, he can miss your meaning. But you may want to use long words in
some cases — to clarify your point.

- Avoid words you don’t need. Extra words weaken writing. Make every word
carry its own weight.

- Put action into your verbs. Passive verbs tire the reader. Write “we intend to
write clearly” not “Clarity in composition is our intention”.

- Use terms your reader can picture. Choose short, concrete words your reader
can visualize, not abstract terms. Don’t say “industrial community” when you’re de-
scribing a “factory town”.

- Tie in with your reader’s experience. The reader probably won’t get your new
idea unless you link it with an old idea he already understands. If you’re describing
how a new pump works, compare its operation with that of an old, standard pump.

- Write the way you talk, or at least try for a conversational tone. People rarely
use business jargon when they talk.

- Make full use of variety. Vary the length of words and sentences and arrange
them in different ways. Avoid monotonous patterns of writing.

- Write to Express, not to Impress. Don’t show off your vocabulary by using
needlessly complex words.

3. ®pazmenm cmamou 0 6bICHIYNICHUU HA HAYYHOU KOHpepeHyuio. Aemop
noouepkueaem, 4mo O00KIAAOYUK 6Ce20a O0NHCEH NOMHUmMb 00 ayoumopuu u ee
unmepecax u, ucxoos u3 amoco, cmpoumbsv ceoe cooﬁmelme.

“Are you taking yourself too seriously? Sure, your world is great and you’re fan-
tastic, but what about the other guy? Don’t forget, your purpose is to tell him what
you know. To do that you need to get his attention and you need to keep it.

Where most of us have trouble is in orally presenting a published paper. It is
easy to forget that you are dealing with two entirely different audiences.

Think about it. People reading your article have many devices and motions
available to them. They can underline, put aside, reread, laugh out loud at, and (hor-
rors!) cross out. Put those same people in an audience and all of those reactions (or all
except the yawns) must be subordinated. They are in effect your captives — which al-
so makes them your responsibility.

Avoid charts and graphs and prints of scopes (unless they are simple, simple,
simple, and big, big, big). Most papers have a certain idea. Find it and make it the
subject of your report. Paraphrase the paper. If lengthy explanations appear im-
portant, put them into a handout. After all if there is interest the paper has already
been read or will be read in detail at a more leisurely pace later.

A ten-minute talk with detailed handouts (or the published article itself) will be
remembered. A one-hour talk requiring close listening will primarily be remembered
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for its discomfort. Have you ever thought that an uncomfortable audience does? It crit-
icizes the speaker, that’s what the audience does. After all, somebody is at fault for
making the audience uncomfortable, and that somebody is you!”
4. Use the following phrases in speech:
PykoBoguTens (koH(pEepeHINH, 3aCeTaHNs], COBEIIIAHNS )
1. I give the floor to...
2. | am afraid your time is up
3. Are there any questions or comments on... ?
4. I would like the speakers to be brief...
5. I would like to summarize...
6. Let me just interrupt you for a minute...
7. In order to open the discussion on this subject | would like to start with questions...
8. May | have your attention, please...
9. Speak from your place, please.
10. Take the floor, please...
11. Would you speak a little bit louder, please...
12. Speak to the point.
13. The answer is not full.
. 51 mpenocTaBIIsIO CIIOBO ...
. borock, yTo Bame BpeMs 3aKOHYMIIOCH
. Umerotcs nmu BOITPOCHI WJIK 3aMCYaHUus 110 HOBOI[y...?
. MHe ObI XO0T€NI0Ch, YTOOBI BHICTYNAIOIINE ObLITU KPATKH ...
. MHe OBl XOTEIIOCh MOABECTH UTOT...
. [lo3BosibTE MHE npepBaTh Bac Ha MUHYTY...
. UTOOBI OTKPBITH JUCKYCCHIO 110 ITOU T€ME, 51 XOTEeJ Ha4yaTh C BOIIPOCOB
. [Ipoury Baiiero BHUMaHus ...

O 00 1 N L & W N —

. [loxamyiicta, TOBOPUTE C MECTA ...

10. IToxamyiicta, TOBOpUTE

11. Bbl HEe MoraM Obl TOBOPUTH UyTh TPOMYE, MOKAITYHCTA
12. T'oBopuTe MO CyIIECTBY

13.0TBeT HEMOIHBII.

Ilyonuunoe eévicmynienue (00Kk1a0, 1eKuyus, cooouenue)
5. Use the following phrases in speech:

Hauasno BeicTy1uieHus

In my paper | want to highlight...

The subject of my lecture (talk) is ...

I'm going to be talking about...

Let me begin with ...

44



My introduction is going to be very little. I give you one or two sentences.
B cBoem AOKJIaAcC 51 X041y OCBCTHUTSD ...
Tema Moeii TeKIuu (MOEro BBICTYILICHHUS) ...
A cobuparock pacckasarh (IOTOBOPUTH) O ...
I1o3BoJsILTE MHE HAYaTh C ...
Moe BpICTymIeHHE OyAE€T OYeHb KPAaTKUM. S| U370Ky €ro BaM B OJHOM-ABYX Mpe.-
JIOXKCHUAX.
BBII[GJIGHI/IG BaXHOI'O
It should be said that....
It is interesting (= of interest) to note that...
That's one thing I'd like to stress very heavily.
| want to reinforce the following.
The following is terribly informable (terribly well / badly needed)
| want to call (to draw / to invite) your attention to ...
It should be kept in mind that...
First (ly)... / Second (ly)... Third (ly).../ Fourth(ly)...
Cnenyer cka3artb, 4To ...
I/IHTepeCHO OTMECTHUTD, YUTO...
Ha OJIHY BCIIb MHC XOTCJIOCh OBl 06paTI/ITI> 0oco00€e BHUMAaHHUE.
S Xo4y MOTYEPKHYTH CIECYIOUIEEe
Crnenyroliiee mpeacTaBiIseTcss HEOObIYaiHO BaXHBIM (MH(GOPMATUBHO MOJIE3HBIM, HE-
00X0JIUMBIM)
Xouy puBiedb (00paTUTh / HATTPaBUTH) Ballle BHUMaHUE K (HA)...
Crnenyet noMuuTsh, uto (He crnenyer 3a06biBaTh, 4TO)...
Bo-niepBbIX,.../Bo-BTOpBIX ...B-TpeThuX, .../B-4eTBEPTHIX,...
ITepexox OT JaHHOM MBICJIM K IPYroH
Now | come to ...
I'm coming on now to speak about...
Now we may pass to the next item (on the agenda)
Here we can say ...
We may pass these details.
Temneps s MEPEXOKY K ...
A Ternepsb sl IEPEX0XKY K pacckasy o ...
Tenepb Mbl MOKEM MEPEUTH K CIEAYIONIEMY IMTYHKTY (B TOBECTKE JHS)
3/1eCh MOKHO CKa3aTh ...
M-gb1 MOXEM OIIYCTHUTD 3TH ACTAJIN.
Bblpamem/le JJUYHOI'O MHCHHUA O BBICKA3bIBA€EMOM
| (don't) think...
| (don't) believe...
In my opinion...
In my view...
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What | say (am saying) is that...

| dare say...

| am far from thinking (asserting) that...

It's no exaggeration to say that...

I'm sorry to say that...

A (1e) nymaro ...

A (1e) cuuraro ..

IIo MoeMy MHEHMIO ...

Ha moit B3rmms...

Kak s cuuraro (mo-moemy)...

OcMerroch YTBCPIKAATD, YTO...

A nanex oT Toro, 4ToOBI TyMaTh (yTBEPKIAATh), UTO ...

He Oyner npeyBennueHrneM cKa3ath, 4To ...

K COXAJICHUIO, A AOJIPKCH CKa3aTh, UYTO ...
OcymecrBiieHre 00PaTHOM CBA3M € ayAUTOPHEH

Any other points?

Is that clear?

Have | made my point clear?

If there's anything you don't understand, please ask me.

bynyr npyrue muenus?

DT0 ACHO (TTOHATHO)?

S BeIpasuiics (JOCTaTOYHO) ICHO?

Eciu BaM 4TO-TO HE ICHO, MTOKAITYNCTA, CIIPALLIMBANTE.
Kaxk n30exartn KaTCropu4vHoCTH B CBOMX BbICKA3bIBAHUAX

As far as | know ...

If I am not mistaken ...

If my memory serves me well (doesn't fail me)

As far as | remember ..

Hackonbko MHe u3BecTHO... Ecinu s He ommbaroch ... Ecnmu MHe HE M3MEHseT ma-

MSATb... HackoJIbKO 5 MOMHIO ...
ITosicHenue n JAOIIOJTHCHUE K CKAa3aHHOMY

| mean_to say that...

In other words ...

Thatisto say ...

To all this must be added that...

As | have already mentioned ...

| have forgotten to say that...

The following speaks for itself

OTHUM 5 XOUy CKa3aTh, YTO ...
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Hpyrumu (MHBIMHU) CIIOBAMM. ..
HNnaue rosops...
Ko BceMy aTomy cneayeT 100aBUTh, 4TO ...
Kak s y)xe ynoMsiHy ...
A 3a0b11 (a) cKa3ark, 4ToO ...
Crnenyroliiiee TOBOPUT caMo 3a ceOsl.
3aBepmeHHe BBICTYIUVICHUA M BbIBOJAbI U3 CKA3aHHOI'O
| close with the words ...
The last part of my talk will be devoted to ...
Now I'm going to sum up what has been said
Summing up all that has been said ...
Hence, it follows that...
This brings us to the conclusion that...
| thank the audience for your kind attention.
Sl 3akaHUYMBaIO CJIOBAMHU...
HOCJIGI[H}UI YaCTb MOCTO BBICTYIIIICHUA 6y,[[eT IIOCBAIIICHA ...
A TCIICPD A CO6I/IpaIOCI: PE3IOMHUPOBATL CKA3aHHOC.
CymMupys Bce, 4TO ObLJIO CKa3aHo...
U3 sToro cnenyer, 4uro...
OTO MO3BOJISIET HAM CAacIaTh BbIBOA O TOM, 4UTO...
birarogapto mpucyTCTBYIOIMX 32 BHUMAHUE.

6. IlobGecedyitme ¢ Konnezoli nO-AHZAUICKU 00 yyacmuu 6 HAyUHbIX KOHe-
PEeRUUAX U 0 C60UX nyﬁﬂukauuﬂx. Bxnrouume 6 ceou eévickazvieanus cneoyromue
sonpocwt (Talk to a colleague in English about participating in scientific confer-
ences and about your publications. Include the following questions in your com-
ments):

1. At what scientific conferences (symposia, congresses) did you take part? ...
and (are you going to participate)?

2. When and where were they held (will be held)?

What was the most noteworthy paper presented at that scientific meeting?
How long did/will that conference (congress, symposium) last?

How many simultaneous sessions were usually held on the same day?
What paper did/will you present at the scientific meeting?

How did your colleagues treat your report?

Were there any discussions of general interest held during that scientific forum?
What are the main ideas of your report?

10 What is your general impression of the scientific forum or assembly?

11. What articles have you already published?

© N U AW
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12. What material are you going to publish?

13. Where and when were your articles, abstracts, etc, published?

14. What are the exact titles of your published papers?

15. What problems do you deal with in those papers?

16. Who are your published papers addressed to?

17. What do you give much (little; no) attention to in your published materials?

18. What is of particular interest in your papers?

19. What did you fail to describe or demonstrate adequately?

20. How many parts does your (longest) paper consist of?

21. What do you treat in your introductory part?

22. What do you say in conclusion?

23. What are the purposes of your publications?

7. Read the following dialogue:

A Spanish scientist, Dr.Alvarez Lopez, meets Professor Platonov and asks him
about their mutual acquaintance:

Lopez: Dr. Platonov, | heard you say that Alexander Nalimov is working on his
doctoral dissertation now. Did I get it all right?

Platonov: Quite. He was a Candidate of Science (Technology) and now, after
submitting it to public hearing (3amura), he will certainly be awarded Doctor's De-
gree (Don't forget that the gradation of degrees in Russia is different, ‘doctorate’ is
one degree higher than Ph.D (Doctor of Philosophy) in Britain, for example).

L.: I see. Quite forgot it. And what roughly corresponds to Ph.D? Is it you de-
gree of candidate?

P.: Yes, it is usually received after doing a post-graduate course of three years,
passing special exams and submitting a thesis.

L.: You should have written two theses, then?

P.: Quite right, too. The subject of my first thesis was "Some Problems of Nu-
merical Control". Then, for my doctorate, | submitted one more thesis.

L.: Dr. Platonov, who was your scientific adviser when you were working on
your candidate dissertation?

P.: Professor, now Academician, Tomsky.

L.: Really? One of my colleagues worked under his guidance. He was a post-
graduate student at the Russian Academy of Sciences.

P.: Then he must get a very thorough schooling.

8. You are accompanying Professor Platonov to the session. He introduces
you to Professor Lopes. Tell him about your path in science:

What (institute, university, academy) did you graduate from?

| graduated from ...

What is your specialty? What are you specialized in?
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My specialty is... | am specialized in ...

What scientific problems are you interested in?

| am interested in ...

When did you get interested in this problem?

| got interested in this problem two years ago.

You are taking a post-graduate course, aren't you?

Yes, | am, | am taking a post-graduate course now.

What kind of post-graduate are you: a full-time post graduate, a part-time post
graduate, an applicant?

| am a full-time post graduate.

What is the subject (the theme) of your research?

The subject (the theme) of my research is...

What does the problem you are working on deal with?

The problem I am working on deals with ...

Has this problem been studied?

No, this problem hasn 't been studied yet.

What Master's degree examinations have you passed?

| have passed my Master's degree examination in Philosophy, in specialty

What mark did you get?

| got an excellent mark.

Who is your supervisor (scientific adviser)?

My supervisor is...

Did you participate in any conferences (in our country, abroad)?

| took partin ...

Have you published any abstracts and articles? Have you got published ab-
stracts, articles ?

Two of my articles are published in the academic periodical, and the ab-
stracts will be published in the Proceedings of the Conference soon.

Would you tell us about your research work?

When will you take your Master's degree examination in specialty?

I'll take my Master's degree examination in specialty next year.

When will you submit your theses to public hearing?

I'll submit my thesis to public hearing in a year...

What are you engaged in now? What is you task now?

My task now is to survey modern literature on the problem.

9. Read the following dialogues:

Dialogue 1

A: Let me introduce myself. I am Akatov, a full-time post-graduate from Mos-
cow Physical Engineering Institute
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B: Pleased to meet you. I'm D. Cooper, Master of Physics. How do you do? A:
How do you do? I'm happy to see you here, in Moscow. I've read some of your arti-
cles. There is much interesting to discuss.

B: Certainly, there is. Would you like to meet tomorrow at five? A: Yes, that'd
be nice. Thank you. Good-bye

Dialogue 2

A: As far as | know you are conducting experimental study, aren't you?

B: Quite so. | am testing the main installation (unit) new. But there is some
problem with the most suitable technique. It is open to question.

A: As | know a usual routine is taking the reading (mokazanwus) of the apparatus,
writing down the measurements, carrying out observations.

B: Right you are. But the data obtained didn't completely confirm (correlate
with) our previous assumption (npeacka3aHusi).

A: Then you'd better consult the adviser

B: I quite agree with you. I'll just meet him tomorrow, at 11 a.m.

Dialogue 3

A: How do you do, B.?

B: How do you do, A? I'd like to know what the main concern of your group is.

A: Microelectronics is our main concern. And what are you doing now?

B: We have a very interesting research programmer to fulfill. It's mainly con-
cerned with introducing computer sciences achievements into production. We do it in
collaboration with several research centers.

A: And, by the way, who is your scientific supervisor (adviser)?

B: Professor N. is

A: Oh, if I am not mistaken, he has got a large number of publications of late (3a
MOCJICIHEE BpeMsI)

B: You are quite right. One of his papers was published in Japan

A: 1 wish you further success in your work

B: Thank you. The same to you. (I wish you the same)

Dialogue 4

A: What's the subject of your thesis?

B: Well, the problem I am working at is concerned with using electro physical
fields. And what about you?

A: As for me, it is connected with membrane technology

B: Oh, there is much in common, | should say. And when are you going to com-
plete your work and submit (present) your thesis to public hearing?

A: 1 hope, I'll do it in a year

B: But I haven't passed my Master's degree examination in specialty

A: You see. I'm busy with writing an essay now. I'll send it to one of the sci-
entific periodicals

B: Good luck to you. Bye-bye
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Dialogue 5

A: I've heard the Conference to be help on September 25-26 in Prague. Am | not
mistaken?

B: Exactly so. I've got the first circular containing preliminary information on
the conference. They ask to see the title and the abstracts of the paper to show your
intention to participate in the conference

A: Oh, am | not late?

B: Not at all. After that you'll be informed of the acceptance of your paper. And
you'll receive a registration form.

A: I'd like to know what official languages of the Conference are?

B: Well, they are English and Russian

A: | see. I'll try to deliver my paper in English, if it is accepted.

B: I believe you'll be a success.

1. Hazeanue cmambsl, aemop, Cnmujib.

The article I’'m going to give a review of is taken from... - Cratss, KoTOpYIO 4

cefyac xo4y MpoOaHaTU3UPOBATh U3. ..

The headline of the article is - 3aroyioBok crartbu...

The author of the article is... - ABTOp cTaThH...

It is written by - Ona nanucana ...

The article under discussion is ... - CtaThsl, KOTOPYIO MHE ceillyac xo4eTcs 00-
CYIIUTh, ....

The headline foreshadows... - 3aroJioBok NpHOTKPHIBAET

2. Tema. Jlocuueckue uacmu.

The topic of the article is... - Tema crarbu

The key issue of the article is... - KittoueBbIM BOPOCOM B CTaThe ABISACTCS

The article under discussion is devoted to the problem... - Ctarbio, KOTOPYIO
MBI 00CY>KJ1aeM, MOCBSIIEHa MPOOJIeME. ..

The author in the article touches upon the problem of... - B crarbe aBTOp 3aTpa-
TUBaET Npooiemy....

I’d like to make some remarks concerning... - Sl b1 XOTeJN cENATH HECKOJIBKO
3aMEUYaHuH 110 MOBOY. ..

I’d like to mention briefly that... - XoTenoch Obl KpaTKO OTMETUTS. ..

I'd like to comment on the problem of...- S OB xo0-
TeJ MPOKOMMEHTHUPOBATh MPOOJIEMY. ..

The article under discussion may be divided into several logically connected
parts which are...- Cratbs MOXeT ObITh pa3jiejicHa Ha HECKOJbKO JIOTHYECKH B3aH-
MOCBSI3aHHBIX YacTeH, TAKMX KaK...
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3. Kpamkoe cooeporcanue.
The author starts by telling the reader that - ABrop HaunHaeT, paccKa3biBasi YHTATE-
JI10, 9TO
At the beginning of the story the author - B nauaine ucropun aBTop
describes - omuceiBaeT
depicts - nzobpaxkaer
touches upon - 3arparuBaer
explains - o0bscHsET
introduces - 3HaKOMHUT
mentions - ymoMuHaeT
recalls -BcriomuHaet
makes a few critical remarks on - nemaetr HECKOJIBKO KPUTHYCCKHX 3aMEYaHHHA O
The story begins (opens) with a (the)
description of - onucanuem
statement - 3asBieHHEM
introduction of - npeacraBienreM
the mention of - ymomuHanuem
the analysis of a summary of - kpaTkum anaaH30M
the characterization of - xapakTepuctukoit
(author’s) opinion of - MHEHHEM aBTOpa
author’s recollections of - BocmoMuHaHueM aBTOpa
the enumeration of - nepeunem
The scene is laid in ... - JleficTBHe IPOUCXOIUT B ...
The opening scene shows (reveals) .. - Tlepsas ciieHa mokasbiBaeT (pacKpbIBaeT) ...
We first see (meet) ... (the name of a character) as ... - BnepBbie MbI BCTpeuaeMcs ¢
(MMs1 TJIAaBHOTO TE€POS HITH TEPOCB)
In conclusion the author
dwells on - ocranaBmuBaeTcs Ha
points out - yka3sIBaeT Ha TO
generalizes - 06o01aeT
reveals - mokaspiBaeT
€XPOSES - mOKa3bIBACT
accuses/blames -o0BuHsIET
mocks at - uzgeBaercs Hax
gives a summary of -maer 0030p

4. OmHuouienue asmopa K o0moeibHbiM MOMEHHLAM.

The author gives full coverage to... - ABTOp aeT MOJIHOCTHIO OXBATHIBAET. ..
The author outlines... - ABTOp onHchIBaeT
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The article contains the following facts..../ describes in details... - CtaTbs cogepxut
cieayomue (GaxThel .... / TOAPOOHO OMKUCHIBAET
The author starts with the statement of the problem and then logically passes over to
its possible solutions. - ABTOp HauWHACT ¢ IMOCTAHOBKHU 3aJa4H, a 3aTeM JIOTHYECKH
MIEPEXOJIUT K €€ BO3MOYKHBIM PEIICHUSM.
The author asserts that... - ABTop yrBepkaaer, uTo ...
The author resorts to ... to underline... - ABTop mpuberaer x ..., 4TOOBI MOTIEPK-
HYTb ...
Let me give an example... - [I03BoJbTE MHE IPUBECTH TIPUMED ...

3. Bvigoo asmopa.
In conclusion the author says / makes it clear that.../ gives a warning that... - B 3a-
KITIOYCHHUE aBTOP TOBOPHUT / MIPOSICHSET, 4UTO ... / JAaeT MPeAYIPEeKICHHUE, YTO ...
At the end of the story the author sums it all up by saying ... - B koHIe pacckasa aB-
TOP TIOJIBOJIUT UTOT BCETO 3TOTO, TOBOPS ...
The author concludes by saying that../ draws a conclusion that / comes to the
conclusion that - B 3akirodeHre aBTOp TOBOPHT, YTO .. / ieJaeT BBIBOI, UTO / MPUXO-

JUT K BBIBOAY, YTO
6. BoipazumenbHble cpeocnéd, uCnoib3yemble 8 Cmamae.
To emphasize ... the author uses... - UHToOBI aKIIEHTUPOBAThH BHUMAHUE ... aBTOP UC-

MOJIb3YET
To underline ... the author uses... YT0ObI OTYEPKHYTH ... aBTOP UCIONB3YET
To stress... - Ycnunuas
Balancing... - bamancupys
[. Baw 6v1600.
Taking into consideration the fact that - I[Ipunumast BO BHUMaHHE TOT BaKT, YTO
The message of the article is that /The main idea of the article is - OcroBHast unes
cTatbd (IOCIaHUE aBTOPA)
In addition... / Furthermore... - Kpome Toro
On the one hand..., but on the other hand... - C ogHO# CTOPOHBI ..., HO ¢ Ipyrou

CTOPOHHI ...
Back to our main topic... - Bepaemcs k Hareit OCHOBHOM Teme

To come back to what I was saying... - UToObI BepHYTBECSI K TOMY, UTO sl TOBOPHII
In conclusion I’d like to... - B 3axntouenue s xoren ObI ...

From my point of view... - C moeli TOYKH 3peHus ...

As far as [ am able to judge... - Hackonbko s MOTY CyAUTb .

My own attitude to this article is... - Moe nmu4HOE OTHOIIIEHUE K

I fully agree with / I don’t agree with - Sl monHoCTBIO cornaceH ¢/ S He coriaceH ¢
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It is hard to predict the course of events in future, but there is some evidence of the
improvement of this situation. - Tpyaro mpenckas3atb Xox COOBITHI B OyayIieM, HO
€CTh HEKOTOPbIE CBHUJICTEIHCTBA YIIYUIIICHUSI.

| have found the article dull / important / interesting /of great value - fI maxoxy cra-
ThIO CKYYHOU / BAXKHOW/ MHTEPECHOM/ MMEIOIIYI0 00JIbIlIOe 3HaYeHHUE (IIEHHOCTB)

Text 1. Preparing research presentation

Presenting research results is a vital aspect of postgraduate work. It is an excit-
Ing time in a postgraduate student’s degree program because it represents the culmi-
nation of many hours of hard work. The communication of research findings provides
a valuable opportunity to inform others of a current investigation and it can lead to
future speaking opportunities at conferences, grants for future research projects,
school and business meetings and offer natural connections to new job opportunities.

Presenting academic material requires careful preparation and planning to effec-
tively communicate to your audience. It is important to consider the diversity of ex-
pertise within a group of educators. Audiences will usually contain people who are
experts in your subject area, others who have a general knowledge of the topic and
the remainder who have basically little or no knowledge. How do you plan to effec-
tively reach such a wide range of knowledge levels within one group? A popular
communication strategy is to directly address the experts while integrating relevant
and interesting illustrations and ideas into the presentation that make the results ac-
cessible to entire audience. It is a multidimensional speaking technique that demon-
strates respect for those who attend your presentation. Some essential elements for
research presentations are as follows.

Problem description and documentation. The problem statements should be
presented in descriptive language that the audience can easily understand. The
presentation should include several key studies from the literature review to provide
solid support for the rationale for pursuing your research problem. There is a real
temptation to share a host of studies but it tends to distract people who generally are
more interested in understanding why an individual has undertaken a particular study.

Solution strategy. Presenting possible solutions to the problems under study is a
vital part of the research process. It is important to present information in a concise
manner. Therefore, stress three or four aspects that will help you keep your presenta-
tion focused and reduce potential resistance to your ideas.

Analysis of results (anticipated and otherwise). Interpretation of qualitative and
quantitative data is always a very challenging task. Reviewing your results in light of
the concepts of significance, generalizability, reliability and validity is recommended.
The generalizability of a research project requires you to ask specific questions which
examine the degree of broader applicability of your particular study.
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Recommendations for change. As you prepare your presentation, take the time
to consider the questions for those who might be skeptical of your findings, and share
recommendations for changes. A research project may:

- address gaps in knowledge by investigating an area of research that fills a void
In existing information;

- expand knowledge by extending research to new ideas and practices;

- replicate knowledge by testing old results with new participants or new re-
search sites;

- add voices of individuals to knowledge, individuals whose perspectives have
not been heard or whose views have been minimized in our society.

Solicitation of audience feedback. The audience can be a good resource for ad-
vice and feedback on your presentation and a forum to enhance professional
knowledge and practices. Naturally, researchers are somewhat anxious about the per-
sonal risks involved having their project being scrutinized by others. Audience feed-
back can help individuals identify shortcomings or flaws in their research project
which can be addressed in a future journal article or in future investigations. Dialogue
over research results can provide the basis for a deeper understanding about current in-
terpretations of educational practices and theories. Postgraduate students should be en-
couraged by the fact that their presentations will give others the opportunity to publicly
affirm the positive elements and educational contributions of your work. The research
project can be a good resource for sharing valuable knowledge with the academic
community. It is wise to investigate potential speaking opportunities at your school,
national and international conferences. Today’s technology and educational confer-
ences often provide websites with specific details about their expectations for papers.
As you explore various speaking opportunities, it is a good time to examine publication
of your research results in journals, magazines and newsletters (print and online).

Research presentations are excellent opportunities to demonstrate originality and
inform others of valuable investigation findings. Contemporary educators appreciate
guality work because it encourages improvement in educational practices and refine-
ment of research skills.

1. Complete the following sentences with details from the Text.

1. Presenting research results provides valuable information for others, some
speaking skills at conferences, and__ .

2. Audiences usually contain people who have a general knowledge of your sub-
ject area, , and those who have little or no knowledge of the same.

3. It is recommended that you should review your research findings in terms of
reliability, validity, and

4. Audience feedback can help researchers identify shortcomings, and
some risks to be involved.
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5. It is important to study potential speaking opportunities at international and
national conferences, and

2. Underline the detail that is NOT mentioned in the Text in each of the
sentences below.

1. The audience can be a good forum to enhance professional knowledge, prac-
tices, and experience.

2. Postgraduate students’ presentations give others the opportunity to affirm the
educational contributions, developments and positive elements of your research.

3. Research presentations are good opportunities to inform others of valuable in-
vestigation findings and demonstrate originality and novelty of your study.

3. Answer the following detail questions.

1. According to the Text, the presentation should include the literary review

a. to do your research.

b. to provide support for the audience.

C. to support your research problem.

2. According to the Text, the information should be presented

a. in full.

b. to the point.

c. in a wordy manner.

3. According to the Text, the generalizability of a research project requires you
to ask specific questions which examine

a. the use of research results.

b. the significance of your research.

c. the qualitative and quantitative data of your research.

4. According to the Text, the research project can be a good resource for shar-
ing valuable knowledge with

a. your school.

b. international conferences.

c. academy.

5. According to the Text, contemporary educators appreciate quality work be-
cause it improves

a. research skills

b. practices in education

c. investigation findings.

56



UNIT 6

ABSTRACT AND SUMMARY

An abstract is a condensed version of a longer piece of writing that highlights
the major points covered, concisely describes the content and scope of the writing,
and reviews the contents of the writing in abbreviated form. People write abstracts
when submitting articles to journals, applying for research grants, writing a proposal
for a conference paper, completing a Ph.D./Master’s degree thesis or dissertation, etc.

1. Read the information about some specific features of writing an abstract for
a research paper.

The key elements to be included in the abstract.

Background: A simple opening sentence or two placing the work in context.

. Aims: One or two sentences giving the purpose of the work.

Method (s): One or two sentences explaining what was (or will) be done.
Results: One or two sentences indicating the mam findings (or what you hope
to accomplish with the project).

. Conclusions: One sentence giving the most important consequence of the work
- What do the results mean? How will they be used?

Words of advice:

1. For the first draft, don’t worry about length. Just try to cover all the im-
portant components that are required in the abstract. Use all the information that you
highlighted and identified as you read through the article.

2.  Take a word count before you begin to edit.

3. Begin editing by deleting words, phrases and sentences that are less im-
portant or provide more explanation than necessary.

4, Look for places where sentences can be combined to omit extra words or
condense ideas.

5. Delete unnecessary background information.

6. Do not use jargon, abbreviations, direct quotes or citations.

7. Avoid writing in the first person (). Rather than saying, “In this essay I dis-
cuss...”, try a more formal approach by starting your abstract with as opening similar to:

This paper discusses the effects of... .

This paper reports on ... .

Specifically, this paper investigates ....

This article examines how ..

The present paper attempts to answer the question ..

8. Write to the required word count. Abstracts are typlcally 150 to 250 words. If a
200 word abstract is required, get as close to the required number of words as possible.
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2. Read some examples of abstracts.
a) Qualifying Urban Landscapes
Thomas Juel Clemmensen, Tom Nielsen
University of Oregon School of Architecture, USA
Abstract
The article presents an attempt to develop alternatives to the dominant planning
and design principles used in building and rebuilding the contemporary urban land-
scape. The basic idea is that the ‘forces of modernization’ driving current develop-
ment might result in a broader and more interesting palette of places and spaces if
supplementary principles of design and organization could be developed. The idea of
formulating a normatively oriented theory for practice is based on an ‘almost all
right’ approach but moves beyond the purely ‘non-judgmental’ attitude to contribute
at a generic level to the task of constructing and improving things. With this goal, a
set of objectives based in important insights from recent urban theory are formulated
constituting the normative spine of the analysis of a number of found situations as ba-
sis for formulating eight generic concepts of qualification for contemporary urban
landscape design practice.

b) Gothic Design
Michael Reeds University of London, UK

This paper discusses interior design during and after the Gothic revival of the
late eighteenth century, noting that true Gothic architecture originally developed from
the Romanesque style, emerging in the twelfth century. The paper examines some
key pieces of architecture such as Notre Dame, the Abbey Church of St. Denis and
the Cathedral of Sense and the paper contains images and pictures as illustrations.
According to the paper, this style dominated until the beginning of the Renaissance in
the fifteenth century. Gothic architecture is noted for its size and elaborate decora-
tion. However, Gothic architecture is first defined in terms of a change in Rom-
anesque church architecture when diagonal ribs were added to the groin-vault, as is
first seen at the Abbey Church of St. Denis near Paris.

The Summary

The headline of the article | have read is “Kleinwort Wins Rosneft Price Ten-
der”. This article is written by Jeanne Whalen and it was published in “The Moscow
Times” on the 3rd of March, 1998.

The aim of the article is to provide the reader some information on the tender for
Rosneft which will take place in March. A tender is the privatization auction with
many sellers and one buyer which can conduct the evaluation for the ware.

The author begins with telling the reader that German investment bank “Dresden
Kleinwort Benson” has won the right to evaluate the worth of Rosneft before the com-
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pany is sold in the privatization auction later this year. Sergei Perevizentsev, a spokes-
man for the Privatization Ministry said that Kleinwort Benson offered to conduct the
evaluation for $ 650.000, underbidding its closest competitor by about $ 1.000.000 in a
tender decided on Saturday. This bank has worked as an adviser for Gaspromand helped
arrange $3 billion syndicated loan and a $ 1.2 billion bridging loan for Rosneft and the
bank will bid on Rosneft in alliance with Royal Dutch/Shell and LUKoll,

Alexandr Agibalov, an oil analyst with Russian brokerage Aton said that this
company had a good reputation and to ruin it by giving some information for
Gasprom was not in its interest. Then the author writes that there were many other
companies competed in the tender, for example: “Robert Fleming Securities”,
“Deutsche Morgan Grenfell”, “Analyze”, etc.

The author replies that Russia’s federal government didn’t want any auditor affil-
lated with a Rosneft bidder to conduct the valuation. In order to do it, the government
chose to hire an independent auditor to value the worth of Rosneft and to recommend
starting prices. The author reports that once the auditor determines Rosneft worth, it is
up to the tender commission, consisting of seven people, to set up starting prices.

Then the author tells us that other bidders for Rosneft are an alliance between
British Petroleum and Uneximbank’s Sidako, Yuksi, the oil company soon to be cre-
ated in merger between Yukos and Sibneft. Agibalov said that the commission will
set the prices higher, if the government sells 75-percent-plus-one-share of Rosneft.
The author further says that the format of this tender is more desirable for bidders. He
added if the government chooses to sell only 50-percent-plus-one-share of Rosneft,
Gasprom and Uneximbank groups will be less interested in bidding because this
scheme will not allow the winner to exercise full control over the company.

In conclusion | can say that | found this article very interesting and very im-
portant not only for me, but for everybody in Russia. This situation tells us that Rus-
sia Is in an economic crisis now and the government wants to earn some money by
selling Russian companies to foreign firms in order to stabilize our economy. | think
that this approach is erroneous, but what is done cannot be undone.

My opinion is that the Russia’s government mustn’t sell out our companies to
foreign bidders even though it hasn’t enough money. But the government must do
something to make Russia’s economy and industry function, if it wants Russia to be-
come the greatest and the wealthiest country in the world the way it was.

Scientific Attitudes

The methods and skills used by scientists are intimately connected to a set of at-
titudes common in the practice of science. A scientific attitude is a disposition to act
in a certain way or a demonstration of feelings and/or thoughts. Studies of the actions
of scientists have led to lists of scientific attitudes such as displayed below. Some at-
titudes such as honesty would be expected in any human endeavor, but other attitudes
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such as tolerance of uncertainty are more characteristic of scientists. Note that scien-
tific attitudes are different from attitudes about/towards science. Also note the exer-
cises available in the top of the left frame on this webpage.

Scientific Attitude

Characteristics

critical-mindedness

- looks for inconsistencies
- consults a number of authorities
- challenges the validity of statements

suspended judgment
(restraint)

- recognizes the restrictions in generalizations and theories
- generalizes only to the degree justified by available evidence

respect for evidence

- looks for evidence (empirical approach) to support or con-
tradict statements

- demands interpretations that fit the evidence

- collects as much evidence as possible

honesty - reports all evidence even when it contradicts hypothesis or
expectations
- acknowledges the work of others

objectivity - considers all pros and cons

- considers all evidence available
- considers and evaluates statements by others

willingness to change
opinions

- recognizes all hypotheses, generalizations and theories as
being tentative

- evaluates evidence which contradicts prediction

- alters hypotheses when necessary to accommodate empirical
evidence

open-mindedness

- considers several possible options when investigating a
problem
- considers and evaluates ideas presented by others

questioning attitude

- looks for inconsistencies

- challenges the validity of unsupported statements

- asks many questions starting with who, where, when and
how

tolerance of
uncertainty

- accepts that there is always some uncertainty
- strives for greater and greater certainty
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NEWSPAPER ABSTRACT

1. The title of the article is «Banks turning to the real sectory.

2. The article is written by ...

3. The article is published in the newspaper «Moscow Newsy», number 12, 1998.

4. The article deals with changes in the banking sector of Russia over the re-
cent year.

5. It is pointed out that the net assets have increased in absolute terms from $74
to $ 110 billion.

6. But it's noted that the share of banking system in the national economy it still
small about 25 percent of GDP, that is Gross Domestic Product.

7. It is stressed that the foreigner's share in the Russian banking system's aggre-
gate capital is from 5.3 to 5.8 percent.

8. By world standards these figures are insignificant, so, for example, in Hunga-
ry the figure exceeds 50 percent.

9. Low share of foreigners in our bank's capital is explained by shortage of cash,
non-payments, use of bills, notes, bonds instead of real money.

10. It should be noted that 1997 was characterized by a slower growth of lending
institutions, so in 1996 there were 26 new lending institutions while in 1997 only 12
lending institutions were registered Oust 5 banks).

11. The consider instability in a government and corporate securities markets
over the last five months is forcing the banks to reorient their policy and work with
the real sector of economy.

12. The authors pay attention to the fact that banks cannot hope to get fast and
high profits in the real sector of economy.

13. Thus, banks develop their lending activity in the real sector very slowly, be-
cause Russia's industry is in depression and most of industrial enterprises are insolvent.

1) The title of the article is Adaptive genetic variation in Scots pine (Pinus syl-
vestris L.) in Scotland.

2) It is published by the University of Edinburgh in 2011.

3) The author of the article in Matti J. Salmela.

4) The article deals with the ability of plants to adapt to local growing condi-
tions.

5) The article is devoted to the studies of patterns of local adaptation.

6) The article stresses that the main motivation for these experiments was to find
the best-growing seed sources for different sites.

7) It should be noted that experiments in long-lived trees are laborious, time-
consuming, expensive and thus, normally established only for species of commercial
importance.
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8) The author pays special attention to the fact that transfer trials established for
commercially important tree species such as Scots pine and lodge pole pine have in-
dicated that populations often grow best in their home environments and that trans-
fers along environmental gradients influence survival and growth.

9) The author sums up, that the acquisition by plants of various adaptive traits
depends on factors such as soil, moisture and temperature of the environment, the
presence of pests or herbivores.

10) In conclusion, studies of patterns of local adaptation in plants have a long
history due to the importance of many species in agriculture or forestry.

1. The title of the article is «Enterococci in foods a conundrum for food safety».

2. It is published in «International Journal of Food Microbiology», number 88,
2003.

3. The authors of the article are Charles Franz, Michael E. Stiles, Karl Heinz
Schleifer and Wilhelm H. Holzapfel.

4. The article deals with the problem of enterococci, which are considerable
members of the community in the intestines of many animals and opportunistic path-
ogens that cause millions of infections each year.

5. The article suggests that Enterococci are important in the environment, food
and clinical microbiology. These bacteria can play an important beneficial role in the
production of various fermented food products and can be used as probiotics.

6. The authors stress that opportunistic enterococci cause a number of questions
on their safety for use in foods or as probiotics.

7. It should be noted that the probiotic bacterial strains must meet certain re-
quirements.

8. The authors pay special attention to two important criteria: ability to survive
in the gastrointestinal tract and an antagonistic effect against pathogenic bacteria.

9. Thus, the needs of studying the biological properties of strains of enterococci
have antagonistic activity against pathogenic microorganisms, including determina-
tion of the presence of potential virulence factors, to establish a new basis for their
probiotic preparations.

CLICHE
for making a summary of a newspaper article
1. The title of the article is... Ha3zBanue craThi ...
The article is headlined
2. It is published in «Moscow Omna onyOnukoBaHa B razete «Mockoy Hproc»
New» number... dated ... HOMED ... OT...
3.The article is written by ... CraThs HamucaHa ...
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The author of the article is ... ABTOD CTaThH ...

4.The article deals with ... B craTbe roBopuTCs O ...

The article is devoted to the anal- CraTbs MOCBSIIICHA aHATN3Y 00CTaHOBKH B ...
yses of the situation in ...

- to the question (problem) of... BOTIPOCY O...

- to the description of OIMCAHMIO. ..

5.The article (author) discusses... B craTbe 00cyxmaercs ... (aBTOp

- expresses the view that... 00CY’KIaeT) BRIPAYKACTCS TOUKA 3PEHHUS O ..
- concentrates on, focuses the KOHIICHTPUPYETCSI BHUMAHHUE Ha ...

reader's attention on...

- highlights... OCBEIIIACTCH. ..

- points out... YKa3bIBACTCs Ha ...

- stresses that... O TYCPKUBACTCS, UTO ...

- suggests that... TOBOPHTCS, UTO ...

- Sums up, summarizes ... HIOJIBOJTUTCSI UTOT, CYMMHPYETCH...

- (strongly) criticizes... (OCTpO) KPUTUKYETCH ...

- condemns oOcyxmaercs ...

- reveals BCKPBIBACTCH ...

- reviews paccMaTpuBaeTCs ...

- considers JaeTcst 0030p ...

- comes out against... BBICTYTIAET MPOTHB ...

- comes out in support BBICTYTIACT B IMOJICPXKKY ...

6. It should be noted that Crnenyer OTMETUTB, UTO ...

7. The author pays special attention | ABtop oOpamaeT oco0o¢ BHUIMaHHE HA TOT
to the fact... daxr, 4ro ...

8. Tosumup ... B 3akmouenue...

In conclusion...

Texts and exercises

1. Read the text and find the answers to the following questions

a) What are invited and contributed papers?

b) What is the difference between an abstract and a summary of the presentation
of the paper?

¢) Do you have any papers published in a Diges?

Call for Contributed Papers

The conference will contain both invited and contributed papers. A number of
contributed papers covering original unpublished work on the meeting subjects will
be accepted for presentations. Each author will be expected to submit the following
material on the paper supplied:
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- A 50-word abstract of the paper for the meeting program;

- A summary of the presentation. This summary of up to four pages will be re-
produced from the material submitted by the author.

Summaries of all accepted papers will be printed as submitted in a Digest of the
meeting which will act in a lieu of a conference proceeding. The Digest is to be dis-
tributed at the Conference.

Completed abstracts and summaries must be received by the Organizing Com-
mittee by June 1, 2005.

Additional material for reading

Professional conference organizers see great hope in the use of computers to fa-
cilitate making contacts at conferences. This new technology can help both the young
and the more established scientists find people with similar interests.

Conference participants reregister their specific areas of interest and indicate
their preferences for meeting in small groups or on a one-to-one basis. Each partici-
pant can also indicate the times he or she is available. The computer then matches
parties with the same interests and schedule contacts.

Conferences can be computerized by using a message processing system.

Groups of terminals could be set up at the conference site with assistance avail-
able to help participants use them. To retrieve your messages, you would simply type
your name and registration number. All messages for you would either appear on the
terminal’s screen or be printed out. Simple messages like “You left your coat in my
car” could be stored. But, more important, a graduate student could ask, for example,
if anyone at the conference would like to discuss his or her thesis topic. Or you could
ask a question on a particular speaker that you didn’t have a chance to ask during the
session. The speaker could answer the question some time later. You would find the
answer when you interrogated the terminal the next day. This could help young scien-
tists participate more fully since they are often reluctant to ask questions from the
conference floor... In the meantime, young scientists should try to discard their as-
sumptions that eminent people are unapproachable. In my experience, | have always
found that leading scientists were willing to talk for at least a few minutes.

UNIT 7
RESEARCH METHODS

Text 1. Questions and hypotheses

Questions and hypotheses are testable explanations that are proposed before the
methodology of a project is conducted, but after the researcher has had an opportuni-
ty to develop background knowledge (e.g., the literature review). Although research
questions and hypotheses are different in their sentence structure and purpose, both

64



seek to predict relationships. Deciding whether to use questions or hypothesis de-
pends on facts such as the purpose of the study, the approach and design of the meth-
odology, and the expected audience for the research proposal.

A research question proposes a relationship between two or more variables. Just
as the title states, it is structured in form of a question. There are three types of re-
search questions:

- A descriptive research question seeks to identify and describe some phe-
nomenon.

For example: What is the ethnic breakdown of patients seen in the emergency
room for non-emergency conditions.

- A differences research question asks if there are differences between groups on
some phenomenon.

For example: Do patients who receive massage experience more relief from sore
muscle pain than patients who take a hot bath?

- A relationship question asks if two or more phenomena are related in some sys-
tematic manner,

For example: If one increases his level of physical exercise, does muscle mass
also increase?

A hypothesis represents a declarative statement, a sentence instead of a question,
of the cause-effect relationship between two or more variables. Make a clear and
careful distinction between the dependent and independent variables and be certain
they are clear to the reader. Be very consistent in your use of terms. If appropriate, use
the same pattern of wording and word order in all hypotheses.

While hypotheses come from the scientific method, to see how political scien-
tists use hypotheses, imagine how you might use a hypothesis to develop a thesis for
this paper: Suppose that we asked «How are presidential elections affected by eco-
nomic conditions? » We could formulate this question into the following hypothesis:
«When the national unemployment rate is greater than 7 percent at the time of the
election, presidential incumbents are not reelected. »

Hypotheses can be created as four kinds of statements.

1. Literary null - a “no difference” form in terms of theoretical constructs.

For example, “There is no relationship between support services and academic
persistence of nontraditional-aged college women” or “There is no difference in
school achievement for high and low self-regulated students”.

2. Operational null - a “no difference” form in terms of the operation required
to test the hypothesis.

For example, “There is no relationship between the number of hours nontradi-
tional-aged college women use the student union and their persistence at college af-
ter their freshman year" or “There is no difference between the nr grade point aver-

65



ages achieved by students in the upper and lower quartiles of distribution of the Self-
regulated Inventory”.
The operational null is the most used form for hypothesis-writing.

3. Literary alternative - a form that states the hypothesis you will accept the
null hypothesis is rejected, stated in terms of theoretical constructs. In other words,
this is usually what you hope the results will show.

For example, “The more that nontraditional-aged women use support semi the
more they will persist academically” or “High self-regulated students achieve more
in their classes than low self-regulated students."

4. Operational alternative - Similar to the literary alternative except | the oper-
ations are specified.

For example, “The more that nontraditional-aged college women use the stu-
dent union, the more they will persist at the college after their freshman ye or “Stu-
dents in the upper quartile of the Self-regulated Inventory distribution achieve signif-
icantly higher grade point averages than do students in the lo quartile.”

Regardless of which is selected, questions or hypotheses, this element of re-
search proposal needs to be as specific as possible in whatever field of study you are
investigating. It should be realistic and feasible, and be formulated with time and re-
source constraints in mind.

1. Before you read the Text “The Practice of Science”, discuss these questions
with your group mates or teacher.

1. What is scientific research?

2. What scientific methods do you know?

3. What are they characteristic of?

4. What does the choice of research methods depend on?

5. Are research methods interconnected?

6. How can scientific theories be strengthened?

Text 2

1. Read and translate Text

The practice of science

When some people think of science, they think of formulas and facts to memo-
rize. Many of us probably studied for a test in a science class by memorizing the
names of the four nucleotides in DNA (adenine, cytosine, guanine, and thymine) or
by practicing with one of Newton’s laws of motion, like f=ma (force equals mass
times acceleration). While this knowledge is an important part of science, it is not all
of science. In addition to a body of knowledge that includes formulas and facts, sci-
ence is a practice by which we pursue answers to questions that can be approached
scientifically. This practice is referred to collectively as scientific research and while
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the techniques that scientists use to conduct research may differ between disciplines,
the underlying principles and objectives are similar. Whether you are talking about
biology, chemistry, geology, physics, or any other scientific field, the body of
knowledge that is built through these disciplines is based on the collection of data
that is then analyzed and interpreted in light of other research findings. How do we
know about adenine, cytosine, guanine, and thymine? These were not revealed by
chance, but through the work of many scientists collecting data, evaluating the re-
sults, and putting together a comprehensive theory that explained their observations.

Scientific research is a robust and dynamic practice that employs multiple meth-
ods towards investigating phenomena, including experimentation, description, compar-
ison, and modeling. Though these methods are described separately here, many of
these methods overlap or are used in combination. For example, when NASA scientists
purposefully slammed a 370 kg spacecraft named Deep Impact into a passing comet in
2005, the study had some aspects of descriptive research and some aspects of experi-
mental research. Many scientific investigations largely employ one method, but differ-
ent methods may be combined in a single study, or a single study may have character-
istics of more than one method. The choice of which research method to use is person-
al and depends on the experiences of the scientists conducting the research and the na-
ture of the question they are seeking to address. Despite the overlap and interconnect-
edness of these research methods, it is useful to discuss them separately to understand
their principal characteristics and the ways they can be used to investigate a question.

Experimentation. Experimental methods are used to investigate the relationship
(s) between two or more variables when at least one of those variables can be inten-
tionally controlled or manipulated. The resulting effect of that manipulation (often
called a treatment) can then be measured on another variable or variables. The work
of the French scientist Louis Pasteur is a classic example. Pasteur put soup broth in a
series of flasks, some open to the atmosphere and others sealed. He then measured
the effect that the flask type had on the appearance of microorganisms in the soup
broth in an effort to study the source of those microorganisms.

Description. Description is used to gather data regarding natural phenomena and
natural relationships and includes observations and measurements of behaviors. A
classic example of a descriptive study is Copernicus’s observations and sketches of
the movement of planets in the sky in an effort to determine if the Earth or the Sun is
the orbital center of those objects.

Comparison. Comparison is used to determine and quantify relationships be-
tween two or more variables by observing different groups that either by choice or
circumstance is exposed to different treatments. Examples of comparative research
are the studies that were initiated in the 1950s to investigate the relationship between
cigarette smoking and lung cancer in which scientists compared individuals who had
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chosen to smoke of their own accord with non- smokers and correlated the decision
to smoke (the treatment) with various health problems including lung cancer.

Modeling. Both physical and computer-based models are built to mimic natural
systems and then used to conduct experiments or make observations. Weather forecasts
are an example of scientific modeling that we see every day, where data collected on
temperature, wind speed, and direction are used in combination with known physics of
atmospheric circulation to predict the path of storms and other weather patterns.

These methods are interconnected and are often used in combination to folly un-
derstand complex phenomena. Modeling and experimentation are ways of simplify-
ing systems towards understanding causality and future events. However, both rely
on assumptions and knowledge of existing systems that can be provided by descrip-
tive studies or other experiments. Description and comparison are used to understand
existing systems and examine the application of experimental and modeling results in
real-world systems. Results from descriptive and comparative studies are often used
to confirm causal relationships identified by models and experiments. While some
questions lend themselves to one or another strategy due to the scope or nature of the
problem under investigation, most areas of scientific research employ all of these
methods as a means of complementing one another towards clarifying a specific hy-
pothesis, theory, or idea in science. Scientific theories are clarified and strengthened
through the collection of data from more than one method that generate multiple lines
of evidence. Take, for example, the various research methods used to investigate
what came to be known as the ozone hole [Carpi, Egger, 2008].

1. Complete the following sentences with details from the Text.

1. Scientific knowledge includes facts, formulas, and

2. The scientific methods are applied in

3. is the resulting effect of the manipulation of some variables.

4. A classic example of using descriptive methods is

5. An example of using modeling methods is

6. Experimental and modeling methods rely on and of existing
systems.

2. Locate the following details in the Text. Give the line numbers.

1. In which lines does the author explain the structure of scientific knowledge?

2. Where in the Text does the author first mention different types of research
methods?

3. At what point in the Text does the author discuss the example of overlapping
some scientific methods?

4. Where in the Text does the author explain the use of descriptive and compara-
tive methods in combination?
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UNIT 8
THE USE OF COMPUTERS IN RESEARCH

1. Before you read Text “The Role of Computers in Research” discuss these
guestions with your group mates or teacher.

1. How have computers changed the world?

2. What do you know about the first computers?

3. What are modem computers like?

4. What can you say about such uses of computers as data storage and analysis,
scientific simulations, instrumentation control, and sharing knowledge through the
Internet?

5. What other computer applications in scientific research do you know?

2. Read and translate Text.

The role of computers in research

Computers play a major role today in every field of scientific research from ge-
netic engineering to astrophysics research. This text is a brief overview of the role that
computers have played in research and the ways in which they are helping unravel sev-
eral scientific mysteries. While they are still far away from that supreme ideal of being
able to think for themselves as artificially intelligent machines the brute force of their
ability to calculate and process information at phenomenal speeds powers research in
every field of human endeavor. In fact, computers have changed the way in which in-
formation, or more precisely, knowledge is disseminated around the world.

The first computers developed were mere calculators, with the ability to carry out
simple arithmetic operations. Advancement in electronics, the development of the vacu-
um tube-based transistors and the devising of digital logic gates led to the development
of the first digital computer which could perform more advanced logical operations.

These early machines took up whole multistory buildings and were operated
through punch cards. All this changed after the development of semiconductor-based
transistors which led to the extreme miniaturization of integrated circuits, which
made the development of the first personal computers possible.

Since then, computer technology has advanced by leaps and bounds to bring ex-
treme computing power into the hands of the common man. Today computers are
ubiquitous, with applications in every field of human endeavor. To no field have
computers contributed as much as scientific research. From predicting weather to
running astrophysical simulations, computers are the scientist’s prime analytical tool
in unraveling the mysteries of nature.

It is truly impossible to capture the whole range of computer applications in sci-
entific research. Here is a bird’s-eye view of the role of computers in scientific re-
search, where four of their most important applications are discussed.
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Data storage and analysis. Experimentation is the cornerstone of scientific re-
search. Every experiment in any of the natural sciences generates a lot of data which
need to be stored and analyzed to derive important conclusions, to validate or dis-
prove hypotheses. Computers attached with experimental apparatuses directly record
data as they are generated and subject them to analysis through specially designed
software. Analyzing tons of statistical data is made possible using specially designed
algorithms that are implemented by computers. This makes the extremely time-
consuming job of data analysis to be a matter of a few minutes. In genetic engineer-
ing, computers have made the sequencing of the entire human genome possible. Data
from different sources can be stored and accessed via computer networks set up in
research labs, which makes collaboration simpler.

Scientific simulations. One of the prime uses of computers in pure science and
engineering projects is the running of simulations. A simulation is a mathematical
modeling of a problem and a virtual study of its possible solutions. Problems which
do not yield themselves to experimentation can be studied through simulations car-
ried out on computers. For example, astrophysicists carry out structure formation
simulations, which are aimed at studying how large-scale structures like galaxies are
formed. Space missions to the Moon, satellite launches and interplanetary missions
are first simulated on computers to determine the best path that can be taken by the
launch vehicle and spacecraft to reach its destination safely.

Instrumentation control. Most advanced scientific instruments come with their
own on-board computer, which can be programmed to execute various functions. For
example, the Hubble Space Craft has its own onboard computer system which is re-
motely programmed to probe the deep space. Instrumentation control is one of the
most important applications of computers.

Knowledge sharing through the Internet. Lastly, in the form of the Internet,
computers have provided an entirely new way to share knowledge. Today, anyone
can access the latest research papers that are made available for free on websites like
ArXiv.org. The sharing of knowledge and collaboration through the Internet has made
international cooperation on scientific projects possible.

Through various kinds of analytical software programs, computers are contrib-
uting to scientific research in every discipline, ranging from biology to astrophysics,
discovering new patterns and providing novel insights. When computers are granted
with the ability to learn and think for themselves, future advances in technology and
research will be even more rapid. If we survive human strife and manage not to self-
destruct our civilization, future is going to be an exciting time [Phatak, 2011].

3. Complete the following sentences with details from the Text.

1. Computers play an important part in the dissemination of _ and
knowledge.
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. The first computers were operated through

. The data obtained from experiments need and

. One of the main applications of computers is

. Computers are contributing to in every discipline.

. Locate the following details in the Text. Give the line numbers.
. In-which lines does the author discuss the subject of this text?
. Where in the Text does the author first mention different computer applica-

NP, OB~ WDN

tions?

3. At what points in the Text does the author explain the use of computers in ge-
netic engineering and astrophysics?

4. Where in the Text does the author discuss the use of instruments in research?

5. Underline the detail that is NOT mentioned in the Text in each of the sen-
tences below.

1. Advancement in electronics, logical operations, and the development of the
vacuum tube based transistors led to the development of the first digital computer.

2. Data from different sources can be analyzed, accessed, stored and implement-
ed by using computer networks.

3. The sharing of knowledge, collaboration, and new ideas via the Internet has
made international cooperation possible.

6. Answer the following detail questions.

1. According to the Text, computers are the scientists’ main analytical tool in

a) using integrated circuits.

b) developing punch cards.

¢) contributing to scientific research.

2. According to the Text, experiments are the cornerstone in scientific research
because they

a) store a lot of information.

b) produce a lot of data.

¢) validate or disapprove hypotheses.

3. According to the Text, how can the problems which do not yield themselves
to experiments be solved?

a) through mathematical modelling

b) through engineering projects

c) through designing algorithms

4. According to the Text, what can websites like ArXiv.org provide?

a) a new way to share knowledge

b) an access to research articles

c) collaboration through the Internet

5. According to the Text, future progress in research will be more rapid due to
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a) different types of analytical software programs.

b) technology development.

c) artificial intelligence advances.

How to use a computer for research

As technology continues to advance, increasing numbers of tasks will be done
by computer. An example is in the area of research. Computer research has its flaws,
but by learning how to do it properly, you will be able to get information efficiently.

Instructions.

1. Choose a computer with high-speed Internet service. A broadband connection
will allow you to surf the web faster and get more research done. Go to a library if
you do not have a high-speed connection at home.

2. Take notes right on the computer. Open a blank document, using Microsoft
Word for instance, and type your notes rather than hand-write them, which can be
faster and more legible. You can also copy and paste text from a site right into your
notes to save time and ensure accuracy.

3. Look at the Internet sources with a critical eye. Although the web offers a vast
amount of useful knowledge, it also contains a lot of inaccurate, biased material. The
majority of your research should be from credible sources and professional texts. The
Internet sources that link back to a text are sometimes more credible.

4. Save your documents often. Press the “Ctrl” key and the “S” key simultane-
ously to save documents and prevent losing data due to a computer crash or error.

5. Do not get distracted. Close all social networking sites and instant messaging
programs, as it is easy to lose focus while on the computer. By doing this, you may
be able to research more efficiently-

As computers become more sophisticated, researchers have more tools at their
disposal to conduct their research.

Solving Mathematical Equations. Scientific research often requires that complex
mathematical equations be solved in order to determine if data is valid or if a certain
structure of molecules will remain stable. Computers are integral to this calculation
process since scientists can write software programs specifically to provide answers
to such questions. This removes the element of human error, which can cost research
institutions millions of dollars in fixing a product that was created with even the
smallest amount of flawed data.

Database Technology. Computing has advanced the way researchers conduct
literature searches, the initial process of finding existing research on the investiga-
tor’s subject. Instead of thumbing through bound texts in a library, databases allow
researchers to quickly locate articles about their research from multiple disciplines
from anywhere they can access the Internet.

Library Research. Most sizable library systems now have their information
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online. Rather than using the card catalog to locate a specific book, library patrons
can now find and reserve books via a computer account linked to their library card.
Libraries also offer links to specific research sites that patrons may not otherwise be
aware of. Access to dictionaries, encyclopedias and other research aids are also op-
tions via library websites that have reduced the need to travel to the library in search
of a particular piece of information.

Climate Models. Climate scientists use computers to create complex models of
the earth’s environment, helping to predict both short term weather and long term
climate trends. By inputting historical data and extrapolating future trends, scientists
can predict the climate for both the short and long term.

Product Testing. Determining the toxicity of products can be difficult, but com-
puters can make it easier. Scientists have built computer models that mimic the
body’s reaction to pharmaceutical drugs and environmental toxins, streamlining the
approval of lifesaving drugs and helping to assess environmental damage.

Looking at the Stars. Astronomers have been using computer technology for
many Yyears to look at the heavens and explore the world around us. Astronomers feed
raw data into large supercomputers and use those data to determine the position of
stars and even check the atmospheric composition of faraway planets.

Modeling Human Behaviour. Social scientists also make use of computer tech-
nology. This computer technology is used to model the behaviour of large groups of
people, helping scientists understand why people behave the way they do.

Computers are used for many different reasons and are very valuable in many
aspects of research. Whether you are using CD ROM programs, the Internet or your
own statistics, computers can be crucial when you want to start or finish a research
program.

7. Complete the sentences choosing the best variant corresponding to the con-
tents of the text.

1. You should use the Internet resources critically because they..

a) contain a vast amount of useful knowledge.

b) may have a lot of inaccurate information.

c) are credible.

2. Computers are used for solving mathematical equations as ...

a) they can do it very fast.

b) they remove some human mistakes.

) some software programs are written by scientists.

3. Computer database allow researchers ...

a) to access the Internet.

b) to thumb through texts in a library.

c) to find any information they need.
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4. Most big libraries have ...

a) their websites and information online.

b) a card catalog online.

¢) no links to research sites.

5. Astronomers use computers ...

a) to create complex models of the earth’s environment.
b) to model behavior of large groups of people.

c) to explore stars and planets.
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SUPPLEMENTARY READING

NEW TECHNOLOGY MAKES TISSUES,
SOMEDAY MAYBE ORGANS

A new device for building large tissues from living components of three-
dimensional micro tissues borrows on ideas from electronics manufacturing. The Bio-
Pick, Place and Perfuse is a step toward someday making whole organs.

A new instrument could someday build replacement human organs the way elec-
tronics are assembled today: with precise picking and placing of parts.

In this case, the parts are not resistors and capacitors, but 3-D micro tissues con-
taining thousands to millions of living cells that need a constant stream of fluid to
bring them nutrients and to remove waste. The new device is called “BioP3” for pick,
place, and perfuse. A team of researchers led by Jeffrey Morgan, a Brown University
bioengineer, and Dr. Andrew Blakely, a surgery fellow at Rhode Island Hospital and
the Warren Alpert Medical School, introduces BioP3 in a new paper in the journal
Tissue Engineering Part C.

Because it allows assembly of larger structures from small living micro tissue
components, Morgan said, future versions of BioP3 may finally make possible the
manufacture of whole organs such as livers, pancreases, or kidneys.

“For us it’s exciting because it’s a new approach to building tissues, potentially
organs, layer by layer with large, complex living parts,” said Morgan, professor of
molecular pharmacology, physiology and biotechnology. “In contrast to 3-D bio
printing that prints one small drop at a time, our approach is much faster because it
uses pre-assembled living building parts with functional shapes and a thousand times
more cells per part.”

Morgan’s research has long focused on making individual micro tissues in vari-
ous shapes such as spheres, long rods, donut rings and honeycomb slabs. He uses a
novel micro molding technique to direct the cells to self-assemble and form these
complex shapes. He is a founder of the Providence startup company Micro Tissues
Inc., which sells such culture-making technology.

Now, the new paper shows, there is a device to build even bigger tissues by
combining those living components.

“This project was particularly interesting to me since it is a novel approach to
large-scale tissue engineering that hasn't been previously described,” Blakely said.

The BioP3 prototype

The BioP3, made mostly from parts available at Home Depot for less than $ 200,
seems at first glance to be a small, clear plastic box with two chambers: one side for
storing the living building parts and one side where a larger structure can be built
with them. It’s what rests just above the box that really matters: a nozzle connected to
some tubes and a microscopelike stage that allows an operator using knobs to precise-
ly move it up, down, left, right, out and in.

The plumbing in those tubes allows a peristaltic pump to create fluid suction
through the nozzle’s finely perforated membrane. That suction allows the nozzle to
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pick up, carry and release the living micro tissues without doing any damage to them,
as shown in the paper.

Once a living component has been picked, the operator can then move the head
from the picking side to the placing side to deposit it precisely. In the paper, the team
shows several different structures Blakely made including a stack of 16 donut rings and
a stack of four honeycombs. Because these are living components, the stacked micro
tissues naturally fuse with each other to form a cohesive whole after a short time.

Because each honeycomb slab had about 250 000 cells, the stack of four
achieved a proof-of-concept, million-cell structure more than 2 mm thick. That’s not
nearly enough cells to make an organ such as a liver (an adult s has about 100 billion
cells), Morgan said, but the stack did have a density of cells consistent with that of
human organs. In 2011, Morgan’s lab reported that it could make honeycomb slabs 2
centimeters wide, with 6 million cells each. Complex stacks with many more cells are
certainly attainable, Morgan said.

If properly nurtured, stacks of these larger structures could hypothetically con-
tinue to grow, Morgan said. That’s why the BioP3 keeps a steady flow of nutrient flu-
id through the holes of the honeycomb slabs to perfuse nutrients and remove waste.
So far, the researchers have shown that stacks survive for days.

In the paper the team made structures with a variety of cell types including H35
liver cells, KGN ovarian cells, and even MCF-7 breast cancer cells (building large
tumors could have applications for testing of chemotherapeutic drugs or radiation
treatments). Different cell types can also be combined in the micro tissue building
parts. In 2010, for example, Morgan collaborated on the creation of an artificial hu-
man ovary unifying three cell types into a single tissue.

Improvements underway

Because version 1.0 of the BioP3 is manually operated, it took Blakely about 60
minutes to stack the 16 donut rings around a thin post, but he and Morgan have no
intention of keeping it that way.

In September, Morgan received a $ 1,4 million, three-year grant from the Na-
tional Science Foundation in part to make major improvements, including automating
the movement of the nozzle to speed up production.

“Since we now have the NSF grant, the Bio-P3 will be able to be automated and
updated into a complete, independent system to precisely assemble large-scale, high-
density tissues,” Blakely said.

In addition, the grant will fund more research into living building parts — how
large they can be made and how they will behave in the device over longer periods
of time. Those studies include how their shape will evolve and how they function as
a stack.

“We are just at the beginning of understanding what kinds of living parts we can
make and how they can be used to design vascular networks within the structures,”
Morgan said. “Building an organ is a grand challenge of biomedical engineering.
This is a significant step in that direction.”

Brown has sought a patent on the BioP3.
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IN SEARCH OF THE ORIGIN OF OUR BRAIN

While searching for the origin of our brain, biologists have gained new insights
into the evolution of the central nervous system and its highly developed biological
structures. Nerve cell centralization does begin in multicellular animals, researchers
have confirmed.

While searching for the origin of our brain, biologists at Heidelberg University
have gained new insights into the evolution of the central nervous system (CNS) and
its highly developed biological structures. The researchers analyzed neurogenesis at
the molecular level in the model organism Nematostella vectensis. Using certain
genes and signal factors, the team led by Prof. Dr. Thomas Holstein of the Centre for
Organismal Studies demonstrated how the origin of nerve cell centralization can be
traced back to the diffuse nerve net of simple and original lower animals like the sea
anemone. The results of their research will be published in the journal “Nature Com-
munications”.

Like corals and jellyfish, the sea anemone — Nematostella vectensis — is a
member of the Cnidaria family, which is over 700 million years old. It has a simple
sack-like body, with no skeleton and just one body orifice. The nervous system of
this original multicellular animal is organized in an elementary nerve net that is al-
ready capable of simple behavior patterns. Researchers previously assumed that this
net did not evidence centralization, that is, no local concentration of nerve cells. In
the course of their research, however, the scientists discovered that the nerve net of
the embryonic sea anemone is formed by a set of neuronal genes and signal factors
that are also found in vertebrates.

According to Prof. Holstein, the origin of the first nerve cells depends on the
Whnt signal pathway, named for its signal protein, Wnt. It plays a pivotal role in the
orderly evolution of different types of animal cells. The Heidelberg researchers also
uncovered an initial indication that another signal path is active in the neurogenesis of
sea anemones — the BMP pathway, which is instrumental for the centralization of
nerve cells in vertebrates.

Named after the BMP signal protein, this pathway controls the evolution of vari-
ous cell types depending on the protein concentration, similar to the Wnt pathway,
but in a different direction. The BMP pathway runs at a right angle to the Wnt path-
way, thereby creating an asymmetrical pattern of neuronal cell types in the widely
diffuse neuronal net of the sea anemone. “This can be considered as the birth of cen-
tralization of the neuronal network on the path to the complex brains of vertebrates,”
underscores Prof. Holstein.

While the Wnt signal path triggers the formation of the primary body axis of all
animals, from sponges to vertebrates, the BMP signal pathway is also involved in the
formation of the secondary body axis (back and abdomen) in advanced vertebrates.
“Our research results indicate that the origin of a central nervous system is closely
linked to the evolution of the body axes,” explains Prof. Holstein.
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PATTERNS OF RNA REGULATION IN NUCLEI OF PLANTS IDENTIFIED

In a new study done in plants, biologists give a global view of the patterns that
can affect the various RNA regulatory processes that occur before these molecules
move into the cytoplasm, where they are translated into the proteins that make up a
living organism.

When the human genome was first sequenced, experts predicted they would find
about 100 000 genes. The actual number has turned out to be closer to 20 000, just a
few thousand more than fruit flies have. The question logically arose: how can a rela-
tively small number of genes lay the blueprint for the complexities of the human
body?

The explanation is that genes are subject to many and varied forms of regulation
that can alter the form of that protein and can determine whether and how much of a
gene product is made. Much of this regulation occurs during and just after DNA is
transcribed into RNA.

In a new study done in plants, University of Pennsylvania biologists built on ear-
lier work in which they cataloged all the interactions that occur between RNA and the
proteins that bind to it. This time, they looked exclusively at these interactions in the
nuclei, and simultaneously obtained data about the nuclear RNA molecules’ struc-
ture. By combining these datasets, their findings give a global view of the patterns
that can affect the various RNA regulatory processes that occur before these mole-
cules move into the cytoplasm, where they are translated into the proteins that make
up a living organism.

In addition, the researchers have provided a vast, publically available set of data
that other scientists can use to address questions about any genes and regulatory
mechanisms that interest them, gaining a better understanding of the dynamics of the
journey from DNA to protein.

Brian D. Gregory, an assistant professor in Penn’s School of Arts & Sciences’
Department of Biology, was senior author on the work, which will appear in the jour-
nal Molecular Cell. Sager J. Gosai, a research specialist, and Shawn W. Foley, a
graduate student, both members of Gregory’s lab, were co- first authors. Additional
contributors from Penn included lan M. Silverman, a graduate student in the Gregory
lab, along with Fevzi Daldal, a professor in the Department of Biology and Nur Sel-
amoglu of the Daldal lab. The Penn researchers teamed with Emory University’s
Dongxue Wang and Roger B. Deal and University of Arizona’s Andrew D. L. Nelson
and Mark A. Beilstein to conduct the study.

Earlier this year in Genome Biology, Gregory’s team reported on a method they
developed to obtain a complete catalog of the interactions in live organisms between
RNA and RNA- binding proteins, or RBPs, which interact with RNA transcripts to
repress, enhance or otherwise alter gene expression in a cell-type specific manner.
The technique is called PIP-seq, for protein interaction profile sequencing. Their ini-
tial demonstration of PIP-seq identified the full complement of RBP interaction sites
in a human cell line. Their initial demonstration of PIP-seq identified the full com-
plement of RBP interaction sites in a human cell line.

In the current work, they used the commonly studied plant Arabidopsis thaliana
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to map out all of the RBP interaction sites as well as compile a full look at the sec-
ondary structure of the RNA transcripts. Unlike the first study, which looked at all
the RNA in the cell, a set of material known as the transcriptome, this study looked
only in the nucleus.

“By focusing specifically on the nucleus we can get away from all of the features
on RNA molecules that are associated with the process of translation into proteins,
which occurs in the cytoplasm,” Gregory said.

The researchers extracted nuclei from 10-day-old Arabidopsis seedlings. They
performed PIP-seq and also obtained information on the secondary structure of the
RNA — how the strands of RNA fold, loop or bind together.

Focusing on sections of RNA that bind to RBPs, the team found that these se-
quences have been conserved over evolutionary time and are likely playing an im-
portant function in gene regulatory mechanisms.

The scientists also found a strong inverse relationship between patterns of RBP
binding and secondary structure.

“When structure is low, proteins tend to bind those regions and when structure is
high, RBPs tend to not bind those regions,” Gregory said. “Time and time again,
we’ve seen that the structural context, and not just the RNA sequence, is a Selective
force in RBP binding.”

Another significant finding was unique patterns oi RBP binding and structure
present around the start codon of each messenger RNA transcript, which is where a
cell’s protein making machinery begins the process of making RNA in pro “This is
suggesting that there is a regulatory event happening here even before the RNA
comes out of the nucleus and engages with the translation machinery,” Gosai said.
“It’s an exciting place for future studies to start with and figure out what regulation
events are happening in the nucleus.”

Two key forms of transcript regulation are alternative splicing, in which pieces
of RNA undergo a cut-and-paste process to generate new sequences that can code for
various proteins, and alternative polyadenylation, which alters where a transcript ends
and an adenine “tail” is added, a process that can enhance either stabilization or deg-
radation of the RNA molecule.

In their analysis, the Penn biologists found that RBP- binding sites and certain
patterns of secondary structure were much more common at sites where alternative
splicing and alternative polyadenylation occur.

“In humans, almost 95 percent of genes are alternatively spliced, and the number
is at least 60 percent in plants,” said Foley. “To see high levels of RBP binding and
interplay with secondary structure at sites of alternative splicing and polyadenylation
in plants is good indication of where and how regulation is occurring to produce dif-
ferent proteins from one RNA sequence.”

As in their previous study using PIP-seq, Gregory and his colleagues identified
recurring patterns, known as “motifs’, of RNA sequences at sites that tended to be
bound by certain RBPs. It’s possible, the researchers noted, that these groups of
RBPs could bind functionally-related genes to coordinate their regulation.

Finally, the team zoomed in on one RBP-bound sequence motif that was particu-
larly abundant and found that it interacted with an RBP called CP29A.
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“This protein was known to bind RNA in the chloroplast, but we were able to
identify it as a nuclear RBP for the first time, Foley said, suggesting CP29A may be
an important regulatory factor in both organelles.

To follow up on this work, the Penn scientists will examine how RNA regulation
differs in plant tissues at different developmental stages. They also plan to use PIP-
seq and structural analyses to study other types of organisms.

“Now that we’ve found beautiful patterns that mark alternative splicing and oth-
er events that shape the protein-coding capacity of plants, we’re going to go in and
identify the proteins that lead to those,” Gregory said. “And eventually we’d like to
go into humans and other organisms and ask if we see similar patterns.”

KILLING FOR DNA: A PREDATORY DEVICE IN THE CHOLERA
BACTERIUM

Scientists have uncovered the unconventional way that the cholera bacterium
stabs and kills other bacteria to steal their DNA, making it potentially more virulent.
Cholera is caused when the bacterium Vibrio cholerae infects the small intestine. The
disease is characterized by acute watery diarrhea resulting in severe dehydration.

Cholera is caused when the bacterium Vibrio cholerae infects the small intestine.
The disease is characterized by acute watery diarrhea resulting in severe dehydration.
EPFL scientists have now demonstrated that V.cholerae uses a tiny spear to stab and kill
neighboring bacteria — even of its own kind — and then steal their DNA. This mecha-
nism, known as “horizontal gene transfer”, allows the cholera bacterium to become more
virulent by absorbing the traits of its prey. The study is published in Science.

The lab of Melanie Blokesch at EPFL has uncovered how V. cholerae uses a
predatory killing device to compete with surrounding bacteria and steal their DNA.
This molecular killing device a spring-loaded spear that is constantly shooting out.
This weapon is called the “type VI secretion system” (T6SS) and is known to exist in
many types of bacteria. When V. cholera comes close to other bacteria, the spear
punches a hole into them, leaving them to die and release their genetic material,
which the predator pulls into itself.

Killing neighbors and stealing genes

This spear-killing, predatory behavior is triggered by the bacterium’s environ-
ment. The cholera bacterium naturally lives in water, such as the sea, where it attaches
onto small planktonic crustaceans. There, it feeds on the main component of their
shells: a sugar polymer called chitin. When chitin is available, V.cholerae goes into an
aggressive survival mode called “natural competence”. When in this mode, V. chol-
erae- attacks neighboring bacteria with its spear even if they are of the same species.

Melanie Blokesch set out to explore how V. cholerae uses this behavior to com-
pete for survival in nature. Her lab tested different strains of the bacterium from all
over the world, most of which have been implicated in the 7" cholera pandemic,
which began in Indonesia in the 1960s, spread rapidly to Asia, Europe, and Latin
America, and still affects populations today.

The researchers grew these bacteria on chitin surfaces that simulated their natu-
ral habitat on crustaceans. What they found was that the tiny spear is not only part of
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V. cholera’s natural survival system, but it also contributed to the transfer of genes
that could make the bacterium more resistant to threats, even to antibiotics. The re-
searchers then used genetic and bio imaging techniques to identify, in real time,
which mechanisms are involved in this event, which is called “horizontal gene trans-
fer”.

“Using this mode of DNA acquisition, a single V. cholerae cell can absorb frag-
ments containing more than 40 genes from another bacterium,” says Melanie
Blokesch. “That’s an enormous amount of new genetic information.” This pheno-
menon is referred to as “horizontal” gene transfer, as opposed to the conventional
“vertical” passage of genes from parent to offspring.

The importance of this study lies in the fact that horizontal gene transfer is a
widespread phenomenon in bacteria, and it contributes to the dispersal of virulence
factors and antibiotic resistances. In addition, the chitin-mediated activation of the
spear-killing device most likely renders the bacterium more dangerous to patients
when they ingest it, as this molecular spear might also kill protective bacteria in the
human gut.

The researchers are now extending their investigation into the interplay between
the chitin-induced production of the spear and horizontal gene transfer. “By studying
this interplay, we can begin to better understand evolutionary forces that shape hu-
man pathogens and maybe also transmission of the disease cholera,” says Blokesch.

NASA FINDS GOOD NEWS ON FORESTS AND CARBON DIOXIDE

A new NASA-led study shows that tropical forests may be absorbing far more
carbon dioxide than many scientists thought, in response to rising atmospheric levels
of the greenhouse gas. The study estimates that tropical forests absorb 1.4 billion
metric tons of carbon dioxide out of a total global absorption of 2.5 billion — more
than is absorbed by forests in Canada, Siberia and other northern regions, called bo-
real forests.

A new NASA-led study shows that tropical forests may be absorbing far more car-
bon dioxide than many scientists thought, in response to rising atmospheric levels of the
greenhouse gas. The study estimates that tropical forests absorb 14 billion metric tons of
carbon dioxide out of a total global absorption of 2.5 billion — more than is absorbed by
forests in Canada, Siberia and other northern regions, called boreal forests.

“This is good news, because uptake in boreal forests is already slowing, while
tropical forests may continue to take up carbon for many years,” said David Schimel
of NASA s Jet Propulsion Laboratory, Pasadena, California. Schimel is lead author of
a paper on the new research, appearing online in the Proceedings of National Acade-
my of Sciences.

Forests and other land vegetation currently remove up to 30 percent of human
carbon dioxide emissions from the atmosphere during photosynthesis. If the rate of
absorption were to slow down, the rate of global warming would speed up in return.

The new study is the first to devise a way to make apples-to-apples comparisons
of carbon dioxide estimates from many sources at different scales: computer models
of ecosystem processes, atmospheric models run backward in time to deduce the
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sources of today’s concentrations (called inverse models), satellite images, data from
experimental forest plots and more. The researchers reconciled all types of analyses
and assessed the accuracy of the results based on how well they reproduced inde-
pendent, ground-based measurements. They obtained their new estimate of the tropi-
cal carbon absorption from the models they determined to be the most trusted and
verified.

“Until our analysis, no one had successfully completed a global reconciliation of
information about carbon dioxide effects from the atmospheric, forestry and model-
Ing communities,” said co-author Joshua Fisher of JPL. “It is incredible that all these
different types of independent data sources start to converge on an answer.”

The question of which type of forest is the bigger carbon absorber “is not just an
accounting curiosity”, said co-author Britton Stephens of the National Center for At-
mospheric Research, Boulder, Colorado. “It has big implications for our understand-
ing of whether global terrestrial ecosystems might continue to offset our carbon diox-
ide emissions or might begin to exacerbate climate change.”

As human-caused emissions add more carbon dioxide to the atmosphere, forests
worldwide are using it to grow faster, reducing the amount that stays airborne. This
effect is called carbon fertilization. “All else being equal, the effect is stronger at
higher temperatures, meaning it will be higher in the tropics than in the boreal for-
ests,” Schimel said.

But climate change also decreases water availability in some regions and makes
Earth warmer, leading to more frequent and larger wildfires. In the tropics, humans
compound the problem by burning wood during deforestation. Fires don’t just stop
carbon absorption by killing trees; they also spew huge amounts of carbon into the
atmosphere as the wood burns.

For about 25 years, most computer climate models have been showing that mid-
latitude forests in the Northern Hemisphere absorb more carbon than tropical forests.
That result was initially based on the then-current understanding of global air flows
and limited data suggesting that deforestation was causing tropical forests to release
more carbon dioxide than they were absorbing.

In the mid-2000s, Stephens used measurements of carbon dioxide made from
aircraft to show that many climate models were not correctly representing flows of
carbon above ground level. Models that matched the aircraft measurements better
showed more carbon absorption in the tropical forests. However, there were still not
enough global data sets to validate the idea of large tropical-forest absorption.
Schimel said that their new study took advantage of a great deal of work other scien-
tists have done since Stephens’ paper to pull together national and regional data of
various kinds into robust, global data sets.

Schimel noted that their paper reconciles results at every scale from the pores of
a single leaf, where photosynthesis takes place, to the whole Earth, as air moves car-
bon dioxide around the globe. “What we’ve had up till this paper was a theory of car-
bon dioxide fertilization based on phenomena at the microscopic scale and observa-
tions at the global scale that appeared to contradict those phenomena. Here, at least, is
a hypothesis that provides a consistent explanation that includes both how we know
photosynthesis works and what’s happening at the planetary scale.”
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NASA monitors Earth’s vital signs from land, air and space with a fleet of satel-
lites and ambitious airborne and ground- based observation campaigns. NASA devel-
ops new ways to observe and study Earth’s interconnected natural systems with long-
term data records and computer analysis tools to better see how our planet is chang-
ing. The agency shares this unique knowledge with the global community and works
with institutions in the United States and around the world that contribute to under-
standing and protecting our home planet.

EVOLUTION IS UNPREDICTABLE AND IRREVERSIBLE

Evolutionary theorist Stephen Jay Gould is famous for describing the evolution
of humans and other conscious beings as a chance accident of history. If we could go
back millions of years and “run the tape of life again”, he mused, evolution would
follow a different path.

A study by University of Pennsylvania biologists now provides evidence Gould
was correct, at the molecular level: Evolution is both unpredictable and irreversible.
Using simulations of an evolving protein, they show that the genetic mutations that are
accepted by evolution are typically dependent on mutations that came before, and the
mutations that are accepted become increasingly difficult to reverse as time goes on.

The research team consisted of postdoctoral researchers and co-lead authors
Premal Shah and David M. McCandlish and professor Joshua B. Plotkin, all from
Penn’s Department of Biology in the School of Arts & Sciences. They reported their
findings in the Proceedings of the National Academy of Sciences.

The study focuses exclusively on the type of evolution known as purifying selec-
tion, which favors mutations that have no or only a small effect in a fixed environ-
ment. This is in contrast to adaptation, in which mutations are selected if they in-
crease an organism’s fitness in a new environment. Purifying selection is by far the
more common type of selection.

“It’s the simplest, most boring type of evolution you can imagine, Plotkin said. “Pu-
rifying selection is just asking an organism to do what it’s doing and keep doing it well.”

As an evolutionary model, the Penn team used the bacterial protein argT, for
which the three-dimensional structure is known. Its small size means that the re-
searchers could reliably predict how a given genetic mutation would affect the pro-
tein’s stability.

Using a computational model, they simulated the protein evolving during the
equivalent of roughly 10 million years by randomly introducing mutations, accepting
them if they did not significantly affect the protein’s stability and rejecting them if
they did. They then examined pairs of mutations, asking whether the later mutation
would have been accepted had the earlier mutation not have been made.

“The very same mutations that were accepted by evolution when they were pro-
posed, had they been proposed at a much earlier in time, they would have been dele-
terious and would have been rejected,” Plotkin said.

This result — that later mutations were dependent on the earlier ones demon-
strates a feature known as contingency. In other words, mutations that are accepted
by evolution are contingent upon previous mutations to ameliorate their effects.
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The researchers then asked a distinct, converse question: whether it is possible to
revert an earlier mutation and still maintain the protein s stability. They found that the
answer was no. Mutations became “entrenched” and increasingly difficult to revert as
time went on without having a destabilizing effect on the protein.

“At each point in time, if you make a substitution, you wouldn’t see a large
change in stabilization,” Shah said. But, after a certain number of changes to the pro-
tein, if you go back and try to revert the earlier change, the protein structure begins to
collapse.”

The concepts of contingency and entrenchment were well known to be present in
adaptive evolution, but it came as a surprise to the researchers to find them under pu-
rifying selection.

“We thought we would just try this with purifying selection and see what hap-
pened and were surprised to see how much contingency and entrenchment occurs,”
Plotkin said. “What this tells us is that, in a deep sense, evolution is unpredictable and
in some sense irreversible because of interactions between mutations.”

Such interactions, when the effect of a mutation is dependent on another, are
known as epistasis. The researchers’ investigation found that, unexpectedly, purifying
selection enriches for epistatic mutations as opposed to mutations that are simply ad-
ditive. Plotkin explained that this is because purifying selection favors mutations that
have a small effect. Either the mutation can have a small effect on its own, or it can
have a small effect because another, earlier mutation ameliorated the effects of the
current mutation. Thus mutations that are dependent upon earlier mutations will be
favored.

“Our study shows, and this has been known for a long time, that most of the sub-
stitutions that occur are substitutions that have small effects,” McCandlish said. “But
what’s interesting is that we find that the substitutions that have small effects change
over time.”

An implication of these findings is that predicting the course of evolution, as one
might wish to do, say, to make an educated guess as to what flu strain might arise in a
given year, is not easy.

“The way these substitutions occur, since they’re highly contingent on what
happened before, makes predictions of long-term evolution extremely difficult,”
Plotkin said.

The researchers hope to partner with other groups in the future to conduct labor-
atory experiments with microbes to confirm that real-world evolution supports their
findings. And while Gould’s comment about replaying the tape of life was mainly a
nod to the large amount of randomness inherent in evolution’s path, this study sug-
gests a more nuanced reason that the playback would appear different.

There is intrinsically a huge amount of contingency in evolution,” Plotkin said.
“Whatever mutations happen to come first set the stage for what other later mutations
are permissible. Indeed, history channels evolution down a certain path. Gould’s fa-
mous tape of life would be very different if replayed! even more different than Gould
might have imagined.”
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RESEARCH SOLVES MYSTERY

Researchers have identified two types of stem cells in the hippocampus, a region
of the brain crucial for learning and memory.

Scientists are one step closer to understanding how the brain regulates memory
and mood, thanks to the discovery of two distinct types of stem cells.

University of Queensland researchers have identified two types of stem cells in
the hippocampus, a region of the brain crucial for learning and memory.

Dr. Dhanisha Jhaveri, the study’s lead author, said Queensland Brain Institute
(QBI) researchers had isolated pure populations of these cells for the first time.

The discovery may have implications for the treatment of learning- and mood-
related disorders.

The stem cells we have identified give rise to new neurons,” Dr. Jhaveri said.

The production of new neurons in the brain, a process that decreases as we age,
Is essential for learning and cognitive function.”

Professor Perry Bartlett, QBI director, said the discovery solved a longstanding
mystery about the birth of new neurons in the hippocampus.

“Previously, these neurons were all thought to be identical, so it wasn’t under-
stood how the region is able to regulate behaviors as divergent as learning and
mood,” he said.

“The existence of distinct stem cell populations suggests that they give rise to
different types of neurons, which explains the varied functions of the hippocampus.”

Dr. Jhaveri said the discovery was made using state-of-the-art cell-sorting and
DNA technologies.

“The two cell groups are located in different regions of the hippocampus, which
suggests that distinct areas within the hippocampus control spatial learning versus
mood,” she said.

“When we purified the cells we found that they are activated by different mech-
anisms, and generate new neurons that differ in their gene expression.”

HOW BIRDS LEARN FOREIGN LANGUAGES

Biologists have succeeded in teaching wild birds to understand a new language.
After only two days of training, fairy wrens learned to flee when they heard an alarm
call that was foreign to them, showing that birds can learn to eavesdrop on the calls of
other species.

After only two days of training, fairy wrens learnt to flee when they heard an
alarm call that was foreign to them, showing that birds can learn to eavesdrop on the
calls of other species.

The research, led by biologists at The Australian National University (ANU),
could be used to help train captive animals to recognize signals of danger before they
are released in to the wild.

The first bird we tested lived on the ANU campus near my office. There was
general disbelief and excitement when the bird learned the task perfectly,” said the
leader of the study,
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Professor Robert Magrath, from the ANU Research School of Biology: “We had
been doing experiments on learning using different methods, but until then with little
success. So it was exciting to finally crack the practical problems of carrying out this
experiment, and get clear results.”

Many animals get information about danger by eavesdropping on each other, but
how they do it has been an ongoing puzzle.

Recognizing other species’ calls is a remarkable ability, because there are lots of
species in a natural community, and lots of different types of calls. It’s like under-
standing multiple foreign languages,” Professor Magrath said.

The biologists trained the fairy-wrens by playing unfamiliar sounds to them,
while throwing a model glider of a predatory bird, a currawong or a sparrow hawk,
over them.

After only eight playbacks the birds had learned to flee, while they did not flee
when played unfamiliar sounds that had not been paired with the gliders.
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