MMHUCTEPCTBO CEJIbCKOI'O XO35MCTBA P®

®I'bOY BO bpsuckuii 'AY

Kadenpa nHoCTpaHHBIX SI3BIKOB

I'ony6 JI.H., MeaBeneBa C.A.

ENGLISH FOR PHD STUDENTS

AHIJIMMCKUU SI3BIK JUIS ACITMPAHTOB

II0 HAYYHBIM CIICHHUAJIBHOCTAM:
4.3.1. TeXHOJ'IOI‘I/II/I, MalllMHBI 1 o60py,u03aHI/Ie HJI1 arpOoIpOMBIIIIICHHOI'O KOMILICKCA

2.10.3 bezomacHocTh Tpyaa

bpsinckas o0acTn

2023



YK 811.111 (07)
BBK 81.2AHra
I 62

lony6, JI. H. ENGLISH FOR PHD STUDENTS. AHTIMACKUN S3BIK IS
aClMpaHTOB M0 HayyHbIM crenuanbHocTsM: 4.3.1. TexHonoruum, MallvHBl |
o0opymoBaHue I arponpoMbIIuIeHHOTo Komiuiekca; 2.10.3 bezomacHocTs Tpyna /
JI. H. Tony0, C. A. Mensenesa. — bpsuck: U3n-Bo bpsuckuit 'AY, 2023. — 98 c.

YyebHoe mocoOue mpeaHa3HaueHO /Jis MPOBEACHUS AYIUTOPHBIX 3aHITHU U
OpTraHM3AIH CaMOCTOSITEIILHON paboThl acCUPaHTOB M COMCKATENCH, M3ydarolIux
AQHTTIUICKUN S3BIK C IIENBI0 MOATOTOBKM K CJade KaHAMIATCKOTO 3K3aMeHa II0
nporpamme oOydeHusi B acnupantype. [locobue crnocoOcTByeT (GopMHpOBaHUIO U
Pa3BUTHIO HABBIKOB YTCHUS, TIEPEBOIa, AaHHOTHPOBAHUSA M pedeprupoBaHUs HAYIHBIX
1 TpodeCCHOHANBHBIX TEKCTOB, KOMMYHUKATHBHBIX YMCHHHA, HEOOXOIUMBIX
acIupaHTaM B CHTYaIlUsAX NPo(eCCHOHATBHOTO W aKaJIeMHYECKOTOo OOIICHHs Ha
MHOCTPAHHOM $I3bIKE.

PeunensenTnl: KaHAUAAT (UIOJOTUYECKUX HAYK, JIOUEHT, 3aBEAYIOIIHA
Kapeapod COIMANbHO - TYMAHUTApPHBIX M €CTECTBEHHOHAYYHBIX JUCLUIUIMH
Bbpsinckoro ¢unuana @ I'bOY BO «Pocculickas akajgeMusi HApOJHOTO XO3SIICTBA U
rocyjnapcTBeHHoi ciyxObl npu lIpesunente Poccuiickoit denepauun» Pe3yHoBa
M.B.; mupektop UTU bpsuckoro 'AY, nokTop TexHHMYEeCKHMX HayK, mpodeccop
Kynpeenko A.H.

PexomMeH0BaHO K  M3MAHUIO METOAMYECKOM KOMHUCCHEH  HMHXKEHEPHO-
TexHoJornueckoro uHcTuTyTa bpsiuckoro I'AY, nporokon Ne7 ot 26.05.2023 roza.

© bpsuckuii 'AY, 2023
© T'ony6 JI.H., 2023
© Mensenesa C.A., 2023



HPEAUCJIOBUE

YyebHoe mocOOME aJIpecoBaHO aclUpaHTaM, COUCKATENIIM W Hay4YHBIM
pabOTHUKAaM, TOTOBSIIMMCS K cClladye KaHIUAATCKOTO 5K3aMEHa M0 AaHTJIHICKOMY
A3BIKY.

[Tocobue mMeeT MpakTUYECKYHO0 HaIpaBlIeHHOCTh. llenpio mocoOus siBisieTcs
pa3BUTHE YMEHUU PA3MYHBIX BUJIOB YTCHUS U MEPEBOJA, OBIAJCHUE OOIEHAYYHON
TEPMHHOJOTHEH, a Takke (OPMUPOBAHHWE HABBIKOB MOHOJOTHYECKOW |
JUAJOTUYECKON peuM, HABBIKOB AaHHOTHPOBAaHUA W pedepupoBaHUs HAYYHOU U
crenuaibHOM JuTeparypbl. Marepuan pasfenoB U 3aJaHusl K HEMY CIIOCOOCTBYIOT
(dbopMHUpPOBaHUIO Y 00y4YaeMbIX TOTOBHOCTH Y4YacTBOBaTb B pabOTe€ POCCHMCKUX H
MEXIYHAPOJHBIX HCCIIEIOBATEIbCKUX KOJUIEKTUBOB II0 PEIICHHI0 HAy4YHbIX H
Hay4YHO-00pa30BaTENbHBIX 337a4 U TOTOBHOCTH UCIOJIb30BaTh COBPEMEHHBIE METO/IbI
M TEXHOJOTMM HAyYHOM KOMMYHHUKAIIMM Ha TOCYJAPCTBEHHOM M WHOCTPAHHOM
A3BIKAX.

[Tocobue cocTOUT M3 BOCBMH pAa3felioB, KaXKIblil M3 KOTOPBIX BKIIIOYAET
HECKOJIbKO OPUTMHAJIBHBIX TEKCTOB IO TEME pasjiena, a TaKKe KOMILIEKC YCIOBHO-
PEUYEBBIX U PEYEBBIX YIPWKHEHHM, O00pa3ibl KOMMYHUKATUBHBIX CHUTYaIlHi
JIUAJOTUYECKOM ¥ MOHOJOTHYECKOM pEYH, UYTO OTBEYAET MPHUHIUIIAM COBPEMEHHOU
KOMMYHUKATUBHOW METOJIUKHU.

[Ipu oTOOpE TEKCTOB aBTOPBI CTPEMUIIUCH K TOMY, YTOOBI KaXK/IbIii TEKCT HOCHUII
00I11IeHayYHBIN XapaKTep U ObLIT HACKIIIEH JICKCUKOHN, CBA3aHHON ¢ Hay4HOU paboTOil.

Marepuanbl 1mocoOusi HampaBlieHbI Ha (GOPMHpPOBAHHME Y  aCMHUPAHTOB
KOMIIETEHIIMM, o0ecrneuynBaroluX HMX TOTOBHOCTh Y4YacTBOBaTb B HAy4yHOM
KOMMYHUKAIIMM  Ha  aHTJIUHCKOM  si3bIke, paboTrarth B MEXIYHAPOIHBIX
MCCJIEIOBATENbCKUX KOJUIEKTHBAX W PEIIaTh HAyYHbIE U HAYYHO- 00pa3oBaTelbHBIC
3a/1ayu.

YuebHoe mocobue MpeaHa3HAuYCHO KakK i ayJIUTOPHBIX 3aHATHH, Tak U JJIs
CaMOCTOSITEJIbHON paOOTHI.



UNIT 1

WHAT IS SCIENCE

Text 1. 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
logically 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
separately 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
society in a linguistic limbo, which was resolved by classifying these areas of
academic 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 npueedeHHvlX Hudice npeodnoxcenuii ucmunusl (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.

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

4. Look through the text and write an outline, either in Russian or in English.

Text 2. 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
intelligent 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
extensions 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
control 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
invention 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
developed, 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
happens or exists.

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




3) deduction c) a method of discovering general rules and principles from
particular 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 3. 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 distinguished, 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, being 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. I should be inclined to call him a scientist. “The cultivators of science” before
that time were known as “natural philosophers”. They were curious, often eccentric,
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
physicist Henri Becquerel, in his communication to the French Academy of Sciences,
reported 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
exactly? 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-
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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
followed 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
Curies 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
propose 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
methodology 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 reports were published and immediately examined by scientists all
over the world. Any defects in their arguments would be pointed out to them
immediately.

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

2. ldentify the words wused Dby the author as equivalent
t0: HampaBisis CBOM IBITJIMBBIM YM HA . . .

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



Text 4.

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 experts in sociology, psychology and philosophy hurriedly
joining in. Yet, if stated briefly, 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 exhaustive 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,
whatever secluded life he might be living. Should it happen, its inescapability is too
obvious 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 interaction 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
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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
Vernadsky 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. 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: HemocTaToYyHO paBHOMEpPHOE pPa3BUTHE
KOHKPETHBIX O00JIaCTeH 3HAHWS M TPABWIBHOTO MPEACTABICHUS O CIIOXHOM
B3aMMOJICHCTBHH TPOIECCOB, MPOUCXOASIINX BHYTPU €IUHOTO IEJIOT0; HEBO3MOKHO
CKPBITHCS OT; XapaKTep MOCTENEHHOTO HApaCTaHUsT; CKPBITHIA U CIIOKHBIN MEXaHU3M
B3aMMOJCHUCTBUA.

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 5. Scientific Progress

1. Read and translate the text

Science is often distinguished from other domains of human culture by its
progressive 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 acquisition and systematization of positive knowledge are the only human
activities which are truly cumulative and progressive”, and “progress has no definite
and unquestionable meaning in other fields than the field of science”.

However, the traditional cumulative view of scientific knowledge was
effectively challenged by many philosophers of science in the 1960s and the 1970s,
and thereby 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
philosophical 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
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science? 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 awneno-pycckom cnoseape noo peoakuyueii B. K. Mionanepa,
npueooamca ciedyrowue 3nauenus 2nazona «to challengey:

1) BBI3BIBaTH, OPOCATH BHI30B;

2) COMHEBATHCS, OTPULIATD;

3) ocnapuBaTh, MOIBEPraTh COMHECHHUIO;

4) TpeboBaTh (BHUMAHMS, YBAXKCHHUS U T. I1.);

5) oxJMKaTh (0 4aCOBOM), CIIpaIlIBaTh MapOJib;

6) (MOp.) MOKa3bIBaTh ONMO3HABATEIILHBIC 3HAKH;

7) (rop.) 1aBaTh OTBO/I MIPUCSIKHBIM;

3. Ilooxooum nu xoms 6vl 00HO U3 YKAZAHHBIX 3HAUEHUIL 011 nepesoda C106a
«challenge» 6 noouepxuymom npeonoxncenuu? Ilonpodyiime oamv ceoit éapuanm
C/1064 U 6ce20 NPedONHCEHU.

4. Ilepeeeoume mexkcmot [ u 8 nucomeHHo.

Text 6. Scientific Literature

An enormous range of scientific literature is published. Scientific journals
communicate and document the results of research carried out in Universities and
various other research institutions, serving as an archival record of science. The first
scientific journals began publication in 1665. Since that time the total number of
active periodicals 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 figure 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 7. 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

10



pseudoscience, fringe science, or alternative science. Another term, junk science, is
often used to describe scientific hypotheses or conclusions which perhaps legitimate
in themselves, 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 trapping of science but lack a principle of scientific
thought. Various types of commercial 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
expositions 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. Cpasenume Baw nepesoo c nepeeodom npeocmasiennuvim Hudce. Kak
6am yoanocv npeooosiems mpyoHOCHIU, NOMEHYUATIbHO 603MOMCHbIE 8 npouecce
nepesooa 0aHH020 mexkcma?

JIxxkeHayKa, HAyYHBIN «MYCOP» M OKOJIOHAYYHbIE UCCICA0BAHUS

OO6nacTh MCCIEeAOBAHUNA WM PA3MBIIUIEHUI, MACKUPYEMBIX MOJ HAYKY, B CBOUX
MIONBITKAX JOCTHYh CTATyCa HAYYHOCTH, MHAYE i1 HUX HE JOCTHKMMOIO, MHOTIA
Ha3bIBAIOT «DKCHAYKOW», OKOJIOHAYYHBIMU CTYIUSMH WM «aJIbTEPHATHUBHON»
Haykol. CyllecTByeT ele OJWH TEPMHH — <«JDKaHK caiHC» (OT aHr. «junk» —
HEHYXHBIN XJIaM) — CITy>Kal[|il JIsl ONMCaHusl HAy4YHbIX THIIOTE3 U BBIBOJIOB, KOTOPBIE,
XOTSI CaMH T10 U ce0e SIBIIAI0TCS 000CHOBaHHBIMU, CITy>KaT, TEM HE MEHEe, JJIs 3alUThI
MOJIO’KEHUM, HE TIOATBEPIKIaEMbIX KOPITyCOM HEOOXOJUMBIX J0Ka3aTenbcTB. MMeeTcs
O0COOBI THIT TCEBIOHAYKH, C (POpPMANBbHOM TOUKH 3pEHUS] TOJBOAUMBIA IO
COOTBETCTBYIOIYIO PYOpPHKY, HO aOCOJIOTHO JIMIIEHHBIA MPHUHIIMIIOB HCTUHHO
HAay4YHOT'O MBbIIUIEHUA. Pa3nuuHble BUABI KOMMEPUYECKOTO PEKJIAMUPOBAHUS, HAUYMHAS
OT €ro HaBsi3YMBOI'O BapHaHTa M 3aKaHUMBasi OTKPOBEHHBIM OOMAaHOM, MOTYT OBITh
IIOABEACHBI IO JTY K€ KaTeropuroo. B HayyHBIX cIopax IO BCEM HaIpaBICHUAM
BO3MOJKHBI TaKXe DJJIEMEHTBl IOJMUTHUYECKUX WIM HUICOJOTMYECKUX IIPUCTPACTHH.
NHorma  wuccnenoBaHusi  IPU3HAIOTCS  «IUIOXMMH», €CIOM  IIpU  BCEH  HX
0JIarOHaMEPEHHOCTH OHM TPEJCTABIISIOT OIIMOOYHBIEC, YCTapeBIIUE, HEOOAYMaHHbIE
WM CBEpX- YNPOUIEHHBIE HAYYHbIE HJEU. TEpMHUH «Hay4HbIC MPABOHAPYLICHUS)
COOTHOCHUTCS C CUTYALIUSIMU, IPH KOTOPBIX UCCIIEA0BATENN TPEAHAMEPEHHO UCKAXAIOT
oInyOJMKOBAHHBIE JTaHHBIC, WJIM Ha TOM K€ OCHOBAaHUM NPUIHCHIBAIOT UX JIPYroMy
JIMILy, Hapyllasi TEM CaMbIM aBTOPCKHE IIPaBa.
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Text 8.

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
daily 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 machines 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
depend on science and the application of scientific knowledge and principles. In turn,
technology provides science with up-to-date instruments for its investigation and
research. 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.
Science 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
human 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
technology, 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
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new disease-causing bacteria or viruses that resist drugs. People are also concerned
that computerized 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?

2. How are science and technology related?

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

4, How have science and technology changed our lives?

5. What are harmful effects of scientific and technological achievements?

6. What do the uses that people choose to make of scientific knowledge
determine?

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,
mathematicians like N.l. 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
invented 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.I. Mechnikov, N.N. Zinin, S.V.
Lebedev, 1.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
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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
accomplished 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.

Text 2. Science and Society in the USA

Science on the scale that it exists and is needed today can, however, be
maintained 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. Intellectual 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
pragmatics of American society are based on improvement in the quality of life. We
expect better health care, better education, economic security. We expect progress
towards the reduction, if not outright elimination of poverty, disease, and the
environmental degradation.

Progress towards these goals has recently been frustratingly slow and
increasingly expensive. The heavy costs of providing and improving health care and
education 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.
Molecular 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
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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
currently imaginable. At the largest scales of distance, observational astronomy is
uncovering 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.

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
adequate 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
discussed 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
Genetical Society, the Geological Society and the Physiological Society which are
composed 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 British 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
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hand, the British Association is concerned with matters other than science. It has
sections devoted to psychology, which is still only partially scientific, and to
education and economics, 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.

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
deliberately 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,
agriculture 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
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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 History, 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 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 |
encounter 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
following 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.
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Text 2
1. Before you read Text 1 “Postgraduate Degrees”, discuss these
guestions 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
doctor nauk equivalent to as awarded in many countries?

o NOo Ok Wi

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.

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
Bachelor’s degree is generally required. The organization and structure of
postgraduate education 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,
starting 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
research 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
Philosophy). In the context of academic degrees, the term philosophy does not refer
solely 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
examinations 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.
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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
selected areas of specialty within the discipline. These exams must be passed to be
allowed 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
publication;

- 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;

- 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
entering the program to completion, though this time varies depending upon the
department, thesis topic, and many other factors.

Habilitation (lat. habilis - fit, proper, skilful) is the highest academic
qualification 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 requires the candidate to write a professorial thesis/dissertation (often
known as a Habilitation 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
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research degree obtaining path, generally similar to the doctorate system in Europe. The
first stage is named Kandidat nauk (literal translation means Candidate of Sciences).

According to par. 262 International Standard Classification of Education
(ISCED) UNESCO 2011, for purposes of international educational statistics
Candidate 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 Associate Professor (Docent). The Candidate of Sciences degree requires at
least (and typically 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 certification by the corresponding experts, the Candidate degree may
be recognized internationally 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 dissertation. The degrees of Candidate and Doctor of Sciences are only
awarded by the special governmental agency (Higher Attestation Commission). A
university or a scientific institute where the thesis was defended can only recommend
awarding a seeker the sought degree.

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

Master’s degree programs usually include :

1. The degree of an academic
doctorate is called

Examinations are required to test :

2. Typically a doctorate degree
takes to complete.

3. 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
required for habilitation?
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5.In which lines does the author explain the equivalence of Russian
postgraduate degrees to the ones recognized internationally?

5. Underline the detail that is NOT mentioned in the Text in each of the
sentences 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
examination.

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.

¢) 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

c) in a special field, the history and philosophy of science, and a foreign
language

7. Mark the main ideas of the Text and retell it in English.
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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
postgraduate 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
solicitor 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
three-year study programmer). There is a shorter version called a Master of
Philosophy (MPh) which takes the minimum amount of time of two years.

Both of these qualifications require the students to carry out a piece of
innovative research in a particular area of study. Also possible is the research based
on Master 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
involve 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
generic skills relevant to the degree programmer and a future career. Although the
training element 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.
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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,
results and discussion. As in the case with taught degrees, the research must then be
examined 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.

UNIT 4
MY RESEARCH WORK AND ACADEMIC CAREER

1. Memorize the active vocabulary

degree — crenenp (yucHas)

to award/confer a ~ — mpUCBOUTH CTETICHD

to get/take/receive a ~ — HOJAYYHUTh CTECTICHD

to hold/have a ~ — umets crerneHb

first ~ — qumniom GakanaBpa HayK

Bachelor’s ~ — crenens 6akanaBpa

higher ~ — yueHast crenieHb

Master’s ~ — cTeeHb MarucTpa

Doctorate ~ (PhD) — crenenp kaHauaTa HayK

~ of Candidate of sciences (Candidate’s degree) — cTenens kaHaUIaTa HAYK
~ of Doctor (Doctor of sciences) — crenenb J0KTOpa HayK
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dissertation/ thesis — nayunas pabora, nuccepramnus

to defend one’s ~ — 3aMUTUTH JUCCEPTAIHIO

to submit a ~ for hearing at the session of the Academic Council — npencraBuTh
AUCCCPTAlHUIO OJIA 060y)K,ZIeHH}I Ha 3aC€JaHun YueHoro coBeTa

field of study — o6acTh ucciieqoBaHMIA

To graduate from- okOHYHUTH BBICIICE YUeOHOE 3aBEICHUE

To graduate in ecONOMICS - OKOHYUTH SKOHOM. (paKyIbTET

a full-time (a part-time) post-graduate - actiupanT-04HUK (3209HHUK)

an applicant - couckareb

To take / have a post-graduate course - yauThbcsi B aCIIUpaHType

To carry out (conduct) research in the field of... - npoBoauTs HccienoOBaHUS B
o0JacTu...

To be published in the Proceedings of the Conference - ObiTh Hane4aTaHHBIM B
cOOpHUKE MaTepuaIoB KOHGEPEHIIUU

To work at one’s thesis (dissertation) under the guidance (supervision) of ... -
pa6OTaTI> Haqg ,Z[HCCGpTaHI/Ieﬁ 1o PYKOBOACTBOM...

To work in collaboration with... - paboTtats coBmecTHO c...

To submit one’s thesis to public hearing in due time - mpeACTaBUTH AUCCEPTALIUIO K
3alIUTC B CPOK

To survey modern literature on the problem- nenate 0030p coBpemeHHOI
JUTEPATYPHI 110 IpodIIeMe

The problem arises in connection with... - 3Ta mpo6yiema BcTaeT B CBSI3U C...

We turn our attention to a new and more urgent problem - Mgl oOparaem
BHUMaHHE Ha HOBYIO M 00JIee HACYIIIHYIO TIPOOIeMy

The problem of studying .. demands special care in using.. -
[Tpo6iema uzydeHus... Tpedyer 0coO0ro BHUMaHUs K UCIOJI30BAHMUIO. ..

We shall touch upon a question of...- MbI KOCHEMCsT BoTIpoCa...

The core of the problem is... - CyTb nmpo6JiemMbI 3aKir04aeTcs. ..

It would be instructive to examine in detail... - bbuto ObI MOJNE3HO JCTATBLHO
U3Y4YUTE...

The object of our investigations is... - 00beKTOM HaIlIEr0 UCCACAOBAHUS SBIISICTCA...
...Is the subject of our research - ... sBiseTcss IpeIMETOM HAIIETO HCCIICA0OBAHUS
We are engaged in the study of... - MbI 3aHEMaeMcst H3yYCHHEM. ..

We shall make a thorough study of...- MbI moZIBEprHEM TIATEIILHOMY U3YUYCHHUIO. ..
The aim of the paper is...- Llens ganHO# pabOTHI 3aKII0YAECTCH. .

In the framework of... the first objective to achieve is... - B pamkax... oOCHOBHOI
T EJIBIO ABJISACTCA...

The purpose of my work is to examine and investigate... - Llenp Moe#t pabOThI
3aKJIHOYaCTCA B UBYUCHHUU U UCCIICIOBAHUH. ..

The primary task is to study... - I[lepBoodepenHoit 3a1aueii ABISICTCA U3yUCHHE. .
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The conventional approach to this problem is based on... - OObIYHBIN TOAXOM K 3TOM
HpO6JI€MC OCHOBAH Ha...

We shall turn to another trend. - MbI oOpaTUMCs K APYyroMy HalpaBIICHUIO

It is worth analyzing precisely... - CTouT TIaTeasHO MPOaHATU3UPOBAT. ..

One of the most promising problems is believed to deal with... - Cunraercs, yro
OJIHOM M3 HanOoJiee MEePCHEKTUBHBIX IPOOJIEM SIBISETCH. ..

The problem became more acute, it took a new form. - IIpoGnema crama Goee
OCTpOH, OHa MIpHOOpea HOBYIO GopMy

It seems essential to emphasize that... - [IpencraBasieTcst BaXKHBIM OTMETHTb, YTO...

So far we have discussed... - /1o cux mop Mbl 00CYXIajIu...

It provides a basis for - 3To ciry>kuT OCHOBOIA. ..

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

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

To sum up it should be noted that... - IToxBoast uror, cieayeT OTMETHUTB, UTO...
Degree of candidate of sciences; candidate's degree (less formal) - crenens
KaHauaaTa HayK

To do academic work / research - / BBINONHATS HAYYHYIO pabOTy / UCCIIEIOBAaHHE

To devote oneself to academic / research work - mocBsaTUTh ceOs Hayke

a branch of knowledge - otpacie Hayku;

an academic work - Hay4HbI# TpyQ

an academic approach - Hay4HbI# MOAX0.1

department - kadenpa

a research worker / a researcher - may4HbIif paOOTHUK

topical - akTyanbHBIi

analogous - aHaTOruYHbIHI

academician - akajeMuK

post-graduate - acnmpaHT

post graduate course- acnupaHTypa

candidate of science - kannuaar Hayk

doctor of science -gokrop Hayk

assistant professor -moreHT

Associate Professor at the Department of - norient kadeaps (KOHKPETHON)

head of the department - 3aBeayromuii kadenpoi

professor - mpodeccop

rector - pekrop

deputy rector - mpopekTop

university administration - pexropat

scientific degree -ydenas cremneHb
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academic rank -yueHoe 3BaHue

dean -nekan

scientific field (branch) - nayunas o6macth

research work - mayuno-ucciaemoBaTenbckas pabora
scientific journal - Hay4HBII XKypHAT

exact sciences - TouHbIe HAyKH

applied science - mpukaaHbIC HAYKH

agricultural sciences - ¢/x Hayku

natural sciences - ecrecTBeHHbIE HAYKH

to devote oneself to - mocBaTUTh ceOst HayKe

scientific experience - Hay4YHBI OIBIT

summary, abstract - pedepar, anHoTaINA

to get data (obtain) - moay4yaTs 1aHHBIC

collect data on ... - cobuparb gaHHBIC O

to make a research - mpoBOIUTh HCCIICTOBAHNE

to solve a problem - pemats npodiiemy

to do (carry out, conduct) a research - 3anumarbcs (mpoOseMoii), TPOBOIUTH
HCCIICAOBAaHUA

to draw up a study plan - cocTaBuTb IJIaH KCCIIEJOBAHUS
the aim of the research - nens ucciaenoBanus

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
problem 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 existing approaches to the problem, identifies through critical analysis a clear
gap for a possible novel academic contribution, and spells out a so-called hypothesis,
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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
advisor. 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 proposal
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
requires 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 research. 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
matter. 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
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were obtained during this study. It also looks at what methodology was applied
during 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
includes 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
specifications 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
information that is included in your thesis. To do this, you will be put in front of a
panel 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.

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

ok~ o

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

1. In which lines does the author explain what PhD dissertation writing
involves?

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
characteristic of?
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6. Underline the detail that is NOT mentioned in the Text in each of the
sentences below.

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

2. The chapter studying the PhD thesis statement includes the hypothesis,
predictions, and literature review.

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

7. 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.

c¢) 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

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

8. 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 1. 51 acriupaHT (COHMCKaTeNb). ..
student)...

2. My scientific adviser (supervisor) 2. Moii Hay4HBII PyKOBOJIUTEITb. ..
IS...

3. The subject of my research is... 3. [IpeamMeT MOero MccieI0BaHHus. .
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4. The reasons for my choice are...

4. IlpuumHbl MOETO BBIOOpA
CJIeIYIOLIHE. ..

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

5. Mos HayYHO-HUCCIEI0BATEIbCKAS

paboTa BKJIIOYaeT B ce0s Kak
TEOPETHYECKYIO, TAK U TPAKTUUYECKYIO
YacTH...

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

6. 5 maHupyro 3aHUMAThHCHL. ..

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

7. S cobuparoch UCTIOIB30BATH ...
METOBI. ..

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

8. Mue TpebyeTcst coOpaTh 60bITIOE
KOJIMYECTBO MaTepuasa JJjisi MOer
paboTHI...

9. Currently I'm busy with collecting
theoretical data on my subject.

9. B HacTosi11ee BpeMs sl 3aHUMAIOCh
10A00POM TEOPETHYECKUX JAHHBIX IO
MOEU TEME.

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

10. MHe npuxoauTcst YNTaTh CTaTbU
(MoHOTpaduu, )KypHaJIbl) HAIIUX U
3apyOeKHBIX aBTOPOB.

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

11. OgHO¥ U3 IrJIaBHBIX 3aJ1a4 MOEH
Hay4YHOU pabOThI ABIISETCH...

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

12. 51 cobuparock mpoaHaIu3UupPOBAThH
(0000MIHUTE...)

13. As result of my research | plan to
elaborate some practical
recommendations for ... , to work out a
new method (theory)...

13.B pe3yybTaTte CBOMX
VCCIIEIOBAHU 1 IUIAHUPYIO
paszpaboTtarb MPAKTUYECKUE
pEeKOMEHJAIMKU  TO0..., pa3padoTaTh

HOBBIN METOJI (TEOPHIO)...

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

14. B Hactosiiee Bpems s 3aHST
0030pOM crelMaIbHON JTUTEPATYPHI.

15. I have already completed my
experiments on

15. 5 y>xe 3aKkOHUMIT POBEACHUE
AKCIIEPUMEHTOB...

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 Onmkaiiiias 3agada
MIPUBECTH B TIOPSIIOK JTaHHBIE,
IPOAHATM3UPOBATH HH(OPMALHIO,
OLIEHHUTH JTaHHBIE, 0000INUTE
Pe3yNbTaThl, CACNIATh HEOOXOANMBIC

pacyeThl...
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17. | expect to be through with my
research (to finish, to complete), my
thesis in a year.

17. 51 Hazmeroch 3aKOHYUTH CBOU
UCCIIeIOBAaHUs (JIUCCEPTALINIO) Yepes
TO/I.

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

18. 5 maperoch, uTO MOsi paboTa
OyIeT mpeCTaBIsATh MPAKTHYECKHHA
UHTEPEC JUIA...

19. The subject of your research work.

19. IIpeameT Baiiero Ucciaea0BaHUs.

20. The current interest in the problem
in general.

20. UuTepec k mpobiieMe B IIETI0M.

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

21. U3yyanach 11 gaHHas npoodiema
paHbLIE, KEM U HACKOJIBKO?

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

22. llenp Bamieit pabOTHI.

23. Materials, equipment, methods to
be used.

23. Marepuaibl, 000py/10BaHHE,
METO/IbI, KOTOPBIE BbI UCIIOIL3YETE B
MPOLIECCE UCCIICIOBAHUM.

24. The current stages of the research.

24. Ha xako#l cTaauy HaXOQUTCS
Balll€ UCCIICIOBAaHUE B TaHHOE BpeMs?

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

25. Ecnu yke mosydeHbl Kakue-JIu0o
pe3yabTaThl, TO KAKUE UMEHHO?

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

26. CKOIBKO BPEMEHU BaM
HEO0OXOAMMO TSI 3aBEPIIICHUS paOOTHI,
YTO €ele He0OX0UMO CJIEIATh?

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

27. KakoBO MPaKTUYECKOE 3HAUEHUE
KOHKPETHO Barieil paboTsi?

9. 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
data 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
observation and recording.

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

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

11. 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
interpreted in accordance with the scientific method.

In scientific research evidence is accumulated through observation of
phenomena 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 rejecting 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
placed before a panel of judges where the presenter must defend the thesis against all
challenges.

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

13. 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
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correspond to experience. Standard reference works are to check facts. Scientific
facts are verified by repeatable careful observation or measurement (by experiments
or other means).

14. 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
academically.

14 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?
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?

© N OrEWN R
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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?

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

1. | am a postgraduate student of the department of microbiology and infectious
diseases of OSAU. My specialty is Veterinary Microbiology, Virology,
Epizootiology, Mycology and Immunology.

2. My supervisor is Candidate of Biological Sciences, assistant professor of
microbiology 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
antibiotics, secondly, enterococci, showing antagonistic activity against a number of
pathogens and non-virulence factors, can be used as a component of probiotic
preparations.

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

8. I plan to study the biological properties of bacteria of the genus Enterococcus.

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

15. As a result of my research, | 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. 1 hope that my work will be of particular interest for veterinarians and

microbiologists.

16. Ilobecedyiime no-ameiuiicku ¢ KoOJ1€20ll 0 NPOBOOUMBIX 6AMU
uccneoosanusx. Hcnonwv3yiime ciedyrougue 60npocsl U ymeepHcoeHus:

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
investigation?

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.

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

17. 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
Orenburg? | 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
begun is half done». I wish you success in your research.

Peter: Thanks a lot.

Dialogue 2

Post-graduate: What is your opinion of my last article?

Professor: There is a great deal in it that is new, and a great deal that is true ...

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

18. 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
career. 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
greatly. 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 teach-
ing 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

identifying suitable funding bodies and preparing proposals to apply for
funding
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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

academic 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
coordinator / school liaisons officer.

Academics are also often members of several committees both within their
department or school (e.g., staff-student liaison, health & safety), their college (e.g.,
library, equality and diversity, undergraduate studies) and/or across the university
(e.g., quality, 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.

19. Before you read the Text “Jobs for Postgraduates”, discuss these questions
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?
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3. What do academic and non-academic postgraduate jobs include?
4. What are lecturers responsible for?
5. Where can you find information on postgraduate jobs?

20. Read and translate

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
employers do not have a specific postgraduate recruitment process, there are a number
of opportunities 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 regularly 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 lecturers pursue their own research outside of their teaching
duties and contribute to other research activities in their department. Lecturers are
often required to support other research 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
qualifications 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
opportunity 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
research 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
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recognized academic journals which require editors and assistants who are
responsible for dealing with submissions, organizing publication and attending
international conferences for promotional purposes.

Students who have just spent four years carning a Bachelor’s degree plus two,
three or more years earning a graduate degree might prefer a job that is not
academically oriented. Working in a job that develops administrative, writing and
organizational skills might benefit postgraduate students and help them gain
experience needed to succeed in defending a dissertation or interviewing for a tenure-
track position. Some postgraduates, especially those who do not intend to become
university professors, might prefer to try something completely different from their
field of study, such as retail, clerical, restaurants, the creative arts, publishing or even
manual labour. 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
(Jjournalist/broadcaster, journal/professional magazine editor, policy and research
manager, policy adviser, project manager); Business and Finance (business adviser,
marketing/market researcher, project manager, senior manager); Languages (project
manager, translator); Science, Technology and Engineering (research associate,
design engineer, 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.

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

1. Multinational organizations and are recognizing the advantages of
recruiting 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

responsible for organizing publication, and attending international
conferences.
5. Students spend four years earning a Bachelor’s degree and years

earning a graduate degree.

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

1. In which lines does the author explain the opportunities requiring
postgraduate qualifications?

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

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

1. Many employers are recognizing the advantages of recruiting those with
undergraduate and postgraduate qualifications.

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.

24. 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. a Bachelor’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
postgraduate 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.

25. Underline or mark the main ideas of the Text and retell it in English.
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UNIT 5
ACADEMIC CONFERENCES

1. Read the following polylogue:

2. Cosempl yuacmHuuxky HAay4HOU KOHGhepeHyuu, padomaiouemy Hao
RUCOMEHHbIM MEKCMOM C80e20 O00Kaod. Kpamkocmb, ACHOCmMb, npocmoma,
KOHKpémHOCmMb — 60m K uemy, KaK cuumarom, cnedyem cmpemumovCsa aemopy
HAY4YHO20 cooﬂmenuﬂ.

- ‘Keep sentences short. On the average, most sentences should be shorter than
25 words. But sentences should vary in length and structure.

- 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
understand 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
describing 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. @Dpazmenm cmamvu 0 GbLICHMIYNIEHUU HA HAYYHOU KOHGepeHuuro.
Aemop nooduepkugaem, umo 00K1AOUUK 6C€20A 00IHCEH NOMHUMDb 00 ayoumopuu
U ee unmepecax u, UCX00sa u3 IM0o20, CMpoOuUms ceoe coodujeHue.

“Are you taking yourself too seriously? Sure, your world is great and you’re
fantastic, 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.
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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
(horrors!) 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 also 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
important, 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
for its discomfort. Have you ever thought that an uncomfortable audience does? It
criticizes 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:

PykoBoauTtens (koH(EpEHIINH, 3ace/laHnsl, COBEIIaHNS )

1. | 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.

1. S mpenocrasisto CIOBO ...

2. borocs, uto Baiiie Bpemsi 3aKOHYUIIOCH

3. meroTcs 11 BONPOCHI WIIM 3aMEUYaHus 10 MOBOY...?

4. MHe ObI XOTeNOCh, YTOOBI BBICTYHAIOIINE OBLTH KPATKH ...
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5. MHe OBl X0T€I0Ch IOJIBECTH UTOT...

6. I[lo3BonpTe MHE nipepBaTh Bac Ha MUHYTY...

7. YToOBI OTKPBITH JUCKYCCHIO 110 3TOM TEME, 51 XOTEJ Ha4aTh ¢ BOIPOCOB
8. IIpomy Bamero BHUMaHuA ...

9. Iloxamyicra, TOBOPUTE C MECTA ...

10. IToxamyiicta, roBOpUTE

11. Bel He MorM ObI TOBOPHUTH YYTh TpOMUE, TOXKATYHCTa

12. I'oBopuTe 1O CyIIECTBY

13.0TBeT HENMOIHBII.

Ilyonuunoe évicmynnenue (00Kk1ao, 1eKyus, coooduienue)

5. Use the following phrases in speech:

Hauano BeICcTyTUIIEHUS

In my paper | want to highlight...

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

I'm going to be talking about...

Let me begin with ...

My introduction is going to be very little. | give you one or two sentences.

B cBoem AOKJIaAcC 51 X049y OCBCTHUTSD ...

Tema Moeii ieKIuu (MOEro BBICTYILICHHUS) ...

S cobupatochk pacckaszaTh (IIOTOBOPUTH) O ...

[To3BobTE MHE HAYaTH C ...

Moe BeICTyIIICHUE OYAET OYEHBb KpaTKUM. S U3J105Ky €ro BaM B OJJHOM-/IBYX
MNpCAJIOKCHUAX.

Br1ieneHue BaxKHOTO

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 cka3arb, 4To ...

NHTEepecHO OTMETUTB, YTO...

Ha oxgny Benis MHE XOTEI0Ch ObI 00paTUThL 0CO00E BHUMAHUE.

51 Xo4y MOUEPKHYTH CIIEYIOUIEe

Crnenyroriee nmpeacTaBIseTcss HEOObIYaitHO BaXKHBIM (MH(DOPMATHBHO
MOJIE3HBIM, HEOOXOIMMBIM )
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Xouy npuBiedb (00paTUTh / HANIPABUTH) Ballle BHUMAHUE K (HA)...
Cnenyet noMHuTh, uTo (He cnenyer 3a0bIBaTh, 4TO)...
Bo-nepBrIx,.../Bo-BTOpHBIX ...B-TpeThuX, .../B-ueTBepTHIX,...
Ilepexoa OT JaHHOW MBICJIHU K APYrou

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.

Tenepsp s NEPEXOXKY K ...

A Terepsb s IEPEX0KY K pacckasy o ...

Tenepb Mbl MOKEM MEPEUTHU K CIIEAYIONIEMY ITYHKTY (B HOBECTKE JIHS)
31ech MOKHO CKa3aTh ...

MBI MOkKEM OMYCTUTh ATH ACTaIH.

BripaxkeHue JUYHOTO MHEHHS 0 BHICKA3bIBAEMOM

| (don't) think...

| (don't) believe...

In my opinion...

In my view...

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 (ue) cumraro ..

ITo MoeMy MHEHHUIO ...

Ha moit B3rmsz...

Kak s cuuraro (mo-moemy)...

OcwMmentoch yTBEpKIAATh, UTO...

S manek ot TOoro, 4TOoOKI yMaTh (YTBEPKIAATh), UTO ...
He Oyner nmpeyBenuuenrneM cka3ath, 4To ...

K coxainenuto, s JOJKEH CKa3aTh, 4To ...
OcymecrBieHne 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.
Bynyt npyrue muenus?

45



DTO ACHO (ITOHATHO)?

S BeIpa3zwiics (JOCTATOYHO) SICHO?

Ecnu BaM 4TO-TO HE SICHO, OXKATYICTA, CIPAIIUBANTE.

Kak n30e:xaTh KATErOpu4HOCTH B CBOMX BbICKA3bIBAHUSAX

As far as | know ...

If | am not mistaken ...

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

As far as | remember ..

Hackomnbpko MHe u3BecTHO... Eciu g He ommoOarocs ... Eciin MHe He n3MeHser
maMsTh... HackoJIbKO S HOMHIO ...

ITosicHenue n JAOIMOJIHEHHUE K CKa3aHHOMY

| mean_to say that...

In other words ...

Thatis to say ...

To all this must be added that...

As | have already mentioned ...

| have forgotten to say that...

The following speaks for itself

OTuUM o X049y CKa3aThb, 4TO ...

Hpyrumu (MHBIMHU) CIIOBAMH. ..

HNuaye rosops...

Ko Bcemy aTomy ciemyer 100aBUTh, UTO ...

Kak 4 yxe ynomsiHyn ...

51 3a0b11 () ckazath, 4TO ...

Crnenyroliiiee TOBOPUT caMo 3a ceOsl.

SaBepmeHne 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 3akaHUYMBalO CJIOBAMHU...

[TocneaHsist yacTh MOETO BHICTYIUICHUS OyA€T MOCBSIIEHA ...

A Tenepsb s cOOMparoch Pe3IOMUPOBATH CKA3aHHOE.

Cymmupys Bce, 4To ObLIO CKa3aHo...

U3 sToro cnenyer, 4ro...

ITO MO3BOJISIET HAM caciiaTtb BbIBOA O TOM, 4UTO...

bnaromapro nmpucyTCTBYIOIIMX 32 BHUMAHUE.
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6.

Ilobecedyiime ¢ Konle20il NO-AHIUNCKU 00 yuacmuu 6 HAYYHBIX

Kond)epenuuﬂx u o0 ceoux nyﬁﬂukauuﬂx. Bxnrouume 6 ceou ewvickazviéanusn
cnedyromue eonpocwot (Talk to a colleague in English about participating in
scientific conferences and about your publications. Include the following questions
In your comments):

1.

At what scientific conferences (symposia, congresses) did you take part? ...

and (are you going to participate)?

2.

~No Ok~ w

forum?
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.

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

What are the main ideas of your report?

What is your general impression of the scientific forum or assembly?
What articles have you already published?

What material are you going to publish?

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

What are the exact titles of your published papers?

What problems do you deal with in those papers?

Who are your published papers addressed to?

What do you give much (little; no) attention to in your published materials?
What is of particular interest in your papers?

What did you fail to describe or demonstrate adequately?

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

What do you treat in your introductory part?

What do you say in conclusion?

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 | 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
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Degree (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 speciality? What are you specialized in?

My speciality 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 speciality
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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
abstracts, articles ?

Two of my articles are published in the academic periodical, and the abstracts
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 speciality?

I'll take my Master's degree examination in speciality 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. | am Akatov, a full-time post-graduate from
Moscow Physical Engineering Institute

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
articles. 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 (moxa3zanwusi) 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 (mpeacka3aHusi).

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.?
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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
HOCJICTHEE 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
complete 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 speciality

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

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 I 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.
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Hazeanue cmambu, asmop, cmuib.

The article I’'m going to give a review of is taken from... - Crarbs, KOTOpYyIO o
ceifuac Xo4y npoaHaIM3UpPOBATh H3...

The headline of the article is - 3aronoBok cTatbu...

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

It is written by - Ona nanucana ...

The article under discussion is ... - CrtaThsi, KOTOPYI0O MHE ceiyac XO4eTCs

00CYyIUTh, ....
The headline foreshadows... - 3aronoBok NpuOTKpHIBAET

Tema. Jlocuueckue uacmu.
The topic of the article is... - Tema cTaTbu

The key issue of the article is... - KittoueBbIM BOIIPOCOM B CTaThe SBISACTCS

The article under discussion is devoted to the problem... - Crarbto, KOTOpYyIO
MBI 00CY>KJ1aeM, MOCBSIIEHA MPOOJIEME. . .

The author in the article touches upon the problem of... - B crathe aBTOp
3aTparuBaet mpoosemy....

I’d like to make some remarks concerning... - 5 ObI X0Te caenaTh HECKOJIBKO
3aMEUYaHUuH IO MTOBOY. ..

I’d like to mention briefly that... - XoTemoch ObI KpaTKO OTMETHUT. ..

I’d like to comment on the problem of... - fI 651 xoTen MPOKOMMEHTHPOBATH
npobiiemMy...

The article under discussion may be divided into several logically connected
parts which are...- Crathst MOXeT OBITH pasjeiicHa Ha HECKOJBbKO JIOTHUECKH
B3aMMOCBSI3aHHBIX YaCTEH, TAKUX KaK...

Kpamkoe cooeparcanue.

The author starts by telling the reader that - Aprop HaumHaeT, paccka3biBast
YUTATEIIO, YTO

At the beginning of the story the author - B nauasne ucropun aBTop

describes - onuceiBaeT

depicts - uzo0paxaeT

touches upon - 3arparuBaer

explains - oobscHseT

introduces - 3HakoMHT

mentions - ynoMuHaet

recalls -BciomuHaeT
makes a few critical remarks on - genaeT HECKOJIBKO KPUTHYECKUX 3aMEUaHHH
The story begins (opens) with a (the)
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description of - onucanuem

statement - 3asBiIeHUEM

introduction of - npeacraBieHreM

the mention of - ynomunanuem

the analysis of a summary of - kpatkum ananu3oM

the characterization of - xapakTepuctukoi

(author’s) opinion of - MHEHHEM aBTOpa

author’s recollections of - BocmoMuHaHEeM aBTOpa

the enumeration of - nmepeunem

The scene is laid in ... - JleiicTBHE TPOUCXOIUT B ...

The opening scene shows (reveals) .. - ITepsas ciicHa oka3bIBaeT (pacKpbIBacT) ...

We first see (meet) ... (the name of a character) as ... - BiepBbie MbI
BCTpeuaeMcs ¢ (MM TJIABHOTO TepOsl HITH TePOCB)

In conclusion the author

dwells on - ocranasiMBaeTcs Ha

points out - yka3sIBaeT Ha TO

generalizes - 000011aeT

reveals - mokaspIBaeT

eXPOSes - MoKa3hIBaeT

accuses/blames -o0BuHsIET

mocks at - usgeBaercs Haj

gives a summary of -maer 0030p

OmHnowenue asmopa K 0moenbHvlu MOMEHMAM.

The author gives full coverage to... - ABTOp aeT MOJHOCTHIO OXBATHIBAET. . .

The author outlines... - ABTOp onuchIBacT

The article contains the following facts..../ describes in details... - CtaTbs
COJICPKUT clieytore PakThl .... / MOJPOOHO OMUCKHIBACT

The author starts with the statement of the problem and then logically passes
over to its possible solutions. - ABTop HayMHAeT C MOCTAHOBKU 3aJaud, a 3aTeM
JIOTUYECKH TTEPEXOTUT K €€ BOZMOKHBIM PEIICHUSM.

The author asserts that... - ABTop yrBepkaaer, uTo ...

The author resorts to ... to underline... - ABrop npuberaet K ..., 4TOOBI
MOTYEPKHYTH ...

Let me give an example... - [103BOJIbTE MHE IPUBECTH ITPUMED ...

Bv1600 asmopa.

In conclusion the author says / makes it clear that.../ gives a warning that... - B
3aKJII0YCHHUE aBTOP TOBOPHUT / MPOSICHAET, YTO ... / JaeT NPEAYNPEkKACHUE, YTO ...

At the end of the story the author sums it all up by saying ... - B koHIie pacckasa
aBTOP ITIOABOAUT UTOT BCETO 3TOr'0, TOBOPA ...
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The author concludes by saying that../ draws a conclusion that / comes to the
conclusion that - B 3akmo4yeHune aBTOp TOBOPHT, YTO .. / JeNaeT BHIBOJ, 4YTO /
MMPUXOJUT K BBIBOAY, YTO

Boipazumensusie cpedcmea, ucnoip3yemole 8 cnmamsue.

To emphasize ... the author uses... - UToOBI akIIeHTHPOBATH BHUMAHUE ... aBTOP
HCITOJIB3YET

To underline ... the author uses... UToObI TOAYEPKHYTH ... aBTOP UCIIOJIB3YET

To stress... - Ycunusas

Balancing... - banancupys

Baw 6v1600.

Taking into consideration the fact that - IIpuarMas Bo BHUMaHHE TOT PaKT, 4TO

The message of the article is that /The main idea of the article is - OcnoBHas
uzes cratbu (MOCIaHue aBTOPA)

In addition... / Furthermore... - Kpome Toro

On the one hand..., but on the other hand... - C ogHO# CTOPOHBI ..., HO C
JIPYrof CTOPOHHI ...

Back to our main topic... - Bepremcs k Haleit OCHOBHOM Teme

To come back to what I was saying... - UTOoObl BEpHYTbCS K TOMY, YTO S
TOBOPHIT

In conclusion I’d like to... - B 3akmtouenue s xoren ObI ...

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

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

My own attitude to this article is... - Moe nu4HO€ OTHOIIIEHHE K

I fully agree with / I don’t agree with - 5l momHOCTBIO cornacer ¢/ 51 He cornaceH
It is hard to predict the course of events in future, but there is some evidence of the
improvement of this situation. - TpyaHo mpenckasath X0 COOBITHI B OyayIleM, HO
€CTh HEKOTOPHIE CBUCTEIIBCTBA YIyUIICHUS.

| have found the article dull / important / interesting /of great value - I naxoxy
CTaThbIO CKYYHOU / BaKHOW/ MHTEPECHOM/ MMEIOIIYI0 00JIbIlIoe 3HaUeHHUE (IIEHHOCTB)

10. Text 1. Preparing research presentation

Presenting research results is a vital aspect of postgraduate work. It is an
exciting time in a postgraduate student’s degree program because it represents the
culmination 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
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effectively communicate to your audience. It is important to consider the diversity of
expertise 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
effectively 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
accessible to entire audience. It is a multidimensional speaking technique that
demonstrates 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
presentation focused and reduce potential resistance to your ideas.

Analysis of results (anticipated and otherwise). Interpretation of qualitative and
guantitative 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.

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
research 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
advice and feedback on your presentation and a forum to enhance professional
knowledge and practices. Naturally, researchers are somewhat anxious about the
personal risks involved having their project being scrutinized by others. Audience
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feedback 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
interpretations of educational practices and theories. Postgraduate students should be
encouraged 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 conferences 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
quality work because it encourages improvement in educational practices and
refinement of research skills [Muirhead, 2004].

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
subject 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.

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,
practices, 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
investigation 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.
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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
sharing valuable knowledge with

a. your school.

b. international conferences.

c. academy.

5. According to the Text, contemporary educators appreciate quality work
because it improves

a. research skills

b. practices in education

c. investigation findings.

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?
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Words of advice:

1. For the first draft, don’t worry about length. Just try to cover all the
Important 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
Important 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 (I). Rather than saying, “In this essay I
discuss...”, 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.

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
landscape. The basic idea is that the ‘forces of modernization’ driving current
development 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 basis for formulating eight generic concepts of qualification for
contemporary urban landscape design practice.
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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
decoration. However, Gothic architecture is first defined in terms of a change in
Romanesque 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
Tender”. 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
company is sold in the privatization auction later this year. Sergei Perevizentsev, a
spokesman 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 LUKQoil.

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
affiliated 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.
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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
created 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
important not only for me, but for everybody in Russia. This situation tells us that
Russia 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
become 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
attitudes 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
attitudes such as honesty would be expected in any human endeavor, but other
attitudes such as tolerance of uncertainty are more characteristic of scientists. Note
that scientific attitudes are different from attitudes about/towards science. Also note
the exercises 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 recognizes the restrictions in generalizations and
(restraint) theories
generalizes only to the degree justified by available
evidence
respect for evidence looks for evidence (empirical approach) to support or

contradict statements
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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

NEWSPAPER ABSTRACT

1. The title of the article is «Banks turning to the real sector».
2. The article is written by ...

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

4. The article deals with changes in the banking sector of Russia over the

recent 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

aggregate capital is from 5.3 to 5.8 percent.
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8. By world standards these figures are insignificant, so, for example, in
Hungary 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,
because 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
sylvestris 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
conditions.

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.

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
indicated that populations often grow best in their home environments and that
transfers 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».
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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
pathogens 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. 1t should be noted that the probiotic bacterial strains must meet certain
requirements.

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
determination 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...
The article is headlined

HasBanue crtatpi ...

2. It 1s published in «Moscow
New» number... dated ...

Ona onyOnukoBaHa B razere «Mockoy
Hsroc» HOmED ... OT...

3.The article is written by ...
The author of the article is ...

CraTps HAMCaHa ...
ABTOp CTaThH ...

4.The article deals with ...
The article is devoted to the
analyses of the situation in ...

- to the question (problem) of...

- to the discription of

B cratbe roBopurcs o ...
Cratbs mOCBsILIEHAa aHATM3Y OOCTAaHOBKH B

BOIIPOCY O...
OIMCAHMIO. ..

5.The article (author) discusses...

- expresses the view that...

- concentrates on, focuses the
reader's attention on...

- highlights...

B crarbe o6cyxknaercs ... (aBTOp
00CyX/TaeT) BhIpaKaeTCsl TOYKA 3PEHUS O ..
KOHIIEHTPUPYETCSI BHUMAHHE HA ...

OCBEILAETCH. ..
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- points out... YKa3bIBa€TCA HA ...

- stresses that... INOYEPKUBAETCS, YTO ...

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

- SuUms up, summarizes ... MOJIBOJIUTCS UTOT, CYMMUPYETCH. ..
- (strongly) criticises... (OCTpO) KPUTHUKYETCH ...

- condemns oOcyKaaercs ...

- reveals BCKPBIBACTCA ...

- reviews paccMaTpuUBaeTrcs ...

- considers JaeTcs 0030p ...

- comes out against... BBICTYNAET IIPOTUB ...

- comes out in support BBICTYIIAET B NOIJECPKKY ...

6. It should be noted that Crnemyer OTMETHUTD, UTO ...

7. The author pays special ABTOp 0OpalaerT 0codoe BHUMaHUE HA TOT
attention to the fact... daxr, 9To ...

8. Tosumup ... B 3akntouenue...

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:

- 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
reproduced 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
distributed at the Conference.

Completed abstracts and summaries must be received by the Organizing
Committee by June 1, 2005.
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Additional material for reading

Professional conference organizers see great hope in the use of computers to
facilitate 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
participant 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
available 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 scientists 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 assumptions 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
opportunity to develop background knowledge (e.g., the literature review). Although
research questions and hypotheses are different in their sentence structure and
purpose, both seek to predict relationships. Deciding whether to use questions or
hypothesis depends on facts such as the purpose of the study, the approach and design
of the methodology, 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
research questions:

- A descriptive research question seeks to identify and describe some phe-
nomenon.
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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 systematic 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
scientists 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 economic 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
nontraditional-aged college women use the student union and their persistence at
college after their freshman year" or “There is no difference between the nr grade
point averages 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."
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4. Operational alternative - Similar to the literary alternative except | the
operations are specified.

For example, “The more that nontraditional-aged college women use the
student union, the more they will persist at the college after their freshman ye or
“Students in the upper quartile of the Self-regulated Inventory distribution achieve
significantly higher grade point averages than do students in the lo quartile."

Regardless of which is selected, questions or hypotheses, this element of
research 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
resource 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
memorize. 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,
science 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
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
results, and putting together a comprehensive theory that explained their
observations.
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Scientific research is a robust and dynamic practice that employs multiple
methods towards investigating phenomena, including experimentation, description,
comparison, 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 experimental research. Many scientific investigations largely employ one
method, but different methods may be combined in a single study, or a single study
may have characteristics of more than one method. The choice of which research
method to use is personal and depends on the experiences of the scientists conducting
the research and the nature of the question they are seeking to address. Despite the
overlap and interconnectedness 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
intentionally 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 behaviours. 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
between 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
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
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understand complex phenomena. Modeling and experimentation are ways of
simplifying systems towards understanding causality and future events. However,
both rely on assumptions and knowledge of existing systems that can be provided by
descriptive 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 hypothesis, 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
comparative methods in combination?

UNIT 8
THE USE OF COMPUTERS IN RESEARCH

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

1. How have computers changed the world?

2. What do you know about the first computers?
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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 translate ad annotate the text.

The role of computers in research

Computers play a major role today in every field of scientific research from
genetic 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 several 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 information, 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
vacuum 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
extreme 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
scientific research. Here is a bird’s-eye view of the role of computers in scientific
research, where four of their most important applications are discussed.

Data storage and analysis. Experimentation is the cornerstone of scientific
research. 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
disprove hypotheses. Computers attached with experimental apparatuses directly
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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
engineering, 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 carried 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
remotely 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
contributing 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.

2. The first computers were operated through

3. The data obtained from experiments need and
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4. One of the main applications of computers is
5. Computers are contributing to in every discipline.

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

1. In which lines does the author discuss the subject of this text?

2. Where in the Text does the author first mention different computer
applications?

3. At what points in the Text does the author explain the use of computers in
genetic 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
sentences 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
implemented 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
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5. According to the Text, future progress in research will be more rapid due to

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 simultaneously
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
investigator’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.
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Library Research. Most sizable library systems now have their information
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
options 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
computers 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
technology. 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 [Moore, 2010].

7. Complete the sentences choosing the best variant corresponding to the
contents 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.
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¢) to find any information they need.

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 behaviour of large groups of people.

C) to explore stars and planets.
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SUPPLEMENTARY READING

ELECTRICAL ENGINEERING

Text 1. DEFINITE PURPOSE MOTORS FOR HIGH PERFORMANCE
DRIVES

by M.J. Melfi, R.T. Hart

General Considerations

The first task is to design a basic motor configuration which is matched to the
general needs of adjustable frequency power and variable speed operation. Second,
the design must be adaptable to match the specific needs of many different drive
applications. Third, by relaxing inappropriate constraints associated with fixed
frequency, fixed voltage, fixed speed applications the design can be tailored to meet
the performance objectives by making typical design tradeoffs. Also, when the
controller design is known, more subtle techniques which include the controller can
be used. An example is the use of a lower than usual voltage at the low speed end of a
region of constant horsepower, so that the flux level (hence, peak load capability) at
the highest speeds can be maximized to produce sufficient torque without having to
oversize the motor. Of course, this must be weighed against the increased current
required of the controller at the low speed.

There are many design compromises that can be made within the motor to
provide optimum performance for a given application. The following paragraphs will
discuss issues that are commonly raised in discussions of variable frequency
applications.

Starting Characteristics

Since adjustable frequency controllers typically accelerate a motor and load by
slewing the motor voltage and frequency in such a way as to remain in a region of
operation above “breakdown RPM”, the usual constraints of fixed voltage, fixed
frequency starting and acceleration do not apply. Starting torque and current are no
longer functions of the 1.0 per unit slip characteristics of the motor but are limited by
the overload capability of the control. Thus, the controller can be matched to the
motor in such a manner as to produce the appropriate starting torque based on a
torque/amp ratio equal to that under full load conditions. By evaluating the drive as a
motor and control “package”, the motor designer can take advantage of this to
enhance the level of starting torque as well as overload torque per amp.

Peak Currents

In addition to the RMS current level, an important rating point for a transistor
(typically used in adjustable frequency controllers) is the peak current capability. The
high frequency transient current which results from the electronic switching of the
control output voltage is inversely proportional to the leakage inductance of the
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motor. The leakage inductances can be increased by altering the design of the
windings and the magnetic cores in the motor. The use of an electromagnetic design
specifically for adjustable frequency power can significantly reduce the peak current
required for a given level of power output. This will not only improve the reliability
of the drive, but often can prevent costly over sizing of the AC controller and provide
the most cost effective solution.

Motor Heating

One of the more obvious sources of increased stress on an induction motor
insulation system is higher operating temperature when run on variable frequency
controllers. The higher operating temperatures are the result of increased motor losses
and often reduced heat transfer as well. As a result, many standard efficient, fixed
frequency design motors will not achieve their nameplate rating when operated on an
adjustable frequency control at 60 Hz while remaining within temperature limits.
While these elevated temperatures may not lead to an immediate insulation failure
they will result in a significantly shorter life. In most modem insulation systems, a 10
degree Celsius increase in operating temperature will result in a 50% reduction in
expected life. This is one of the reasons why “High Efficient” designs, which have
inherently greater thermal reserves, are often recommended for operation on
adjustable frequency controls.

When an induction motor is run with voltage and current waveforms, the
deviation from the ideal sinusodial waveshapes create additional losses without
contributing to steady state torque production. The higher frequency components in
the voltage waveform do not increase the fundamental air gap flux rotating at
synchronous speed. They do, however, create secondary “hysteresis loops” in the
magnetic steel, which along with high frequency eddy currents produce additional
core losses and raise the effective saturation level in the lamination material. As
another consequence of these higher frequency flux variations there are higher
frequency currents induced in the rotor bars which generate additional losses.
Appropriate electromagnetic design, including rotor bar shape can minimize these
added losses.

Motor Cooling

As has been well documented in the literature, when AC motors are run across a
wide speed range their heat transfer effectiveness will vary a great deal. Cooling fans
whose rotation is directly supplied by the motor are subject to high windage losses
and noise at high speeds. Modern AC controllers are capable of operating across a
very wide frequency range, often up to several hundred hertz. While this provides
great flexibility in the control, it places the motor cooling fan well above its fixed
frequency design operating point which often leads to inefficient air flow and
objectionable noise. In low speed operation the fan’s effectiveness falls off with the
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motor’s speed. In variable torque applications this reduction in cooling air often stays
in balance with the reduction in motor losses as the load is reduced with speed.
However, in constant torque applications the motor’s temperature limits will likely be
exceeded. An independently powered blower can provide an essentially constant heat
transfer rate. Although not a standard fixed frequency motor feature, depending on
the load/speed profile required by the application, this can be a very effective choice
and is often specified for high performance applications.

In addition to fan speed, the operating temperature of the motor is determined by
how effectively the heat generated in the motor can be conducted to surfaces which
are in contact with the cooling medium (generally air) and the ability to transfer this
heat via convection to the cooling medium. In a conventional totally enclosed fan
cooled motor the heat must be transferred from the laminated steel stator core to the
cast iron frame and finally to the air. Since the fan is located opposite the drive end of
the motor, there is generally greater air flow and heat transfer at one end of the motor
than the other. Square laminated frame AC motors have been offered by a variety of
manufacturers as a method to improve heat transfer. The laminated frame design
eliminates the stator-to-frame interface and provides a more direct and effective heat
transfer path to the cooling air while integral cooling ducts trap the air in contact with
the frame along the motor’s length. This laminated frame construction has been
common in variable speed DC motors for over twenty years.

Noise

Operation of standard industrial AC induction motors on adjustable frequency
power over a speed range often results in unacceptable sound power levels as well as
an annoying tonal quality. While the actual sound power level has proven to be
unpredictable due to the large number of possible motor and controller designs, the
increase in sound level is typically in the range of 7 to 10 db. There has been some
success in reducing these sound levels by pushing the variable frequency controller’s
carrier frequency above the motor structure natural frequency spectral band. However,
there are also motor design considerations which will improve sound levels.

One source of acoustic noise is the air noise caused by running shaft driven fans
above their design speed to achieve a wider speed range. A separately powered,
unidirectional, constant speed cooling fan will provide a consistent level of air noise
independent of motor speed and eliminates annoying sound level changes as the
motor accelerates and decelerates.

A second source is the magnetic noise from flux harmonics which are driving
the magnetic core steel into a saturated condition. A well planned design will use
lower than nominal flux levels with particular emphasis on avoiding localized regions
of higher flux density or “pinch points”. Air gap length and rotor slot bridge
thickness, which reduce saturation in localized areas are two contributing areas where
additional reductions in sound power level can be achieved.
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Conclusions

Providing high performance variable speed drives for maximum process
productivity has always required complex engineering considerations. A rapid
improvement in AC control technology, combined with the ready availability of
standard fixed frequency AC motors has increased the number of possible solutions.
However, a component approach will not lead to an optimal solution in many cases.
In order to utilize the present (and next) generation of adjustable frequency
controllers to meet application needs equal to or better than DC motors have in the
past, a definite purpose AC motor is required. A square laminated-frame
configuration with integral feet on the end brackets and adaptable electromagnetic
designs is one approach that meets this objective [Textile, Fibre and Technical
Conference, 2002].

MATERIALS ENGINEERING

Text 2. MANUFACTURING SOLUTIONS FOR CONCRETE
PERFORMANCE

by L. Hills, F. Tang

Introduction

Concrete producers expect cement to remain versatile, maintaining a consistent
and predictable performance with all types of concrete mixes. Concrete workability
problems can be costly and affect concrete producers and users alike. Stiffening
properties can arise from false setting or from stiffening due to aluminate control
problems (also known as flash setting). Sulfate and aluminate characteristics are often
the key to understanding the cause of these stiffening properties.

Premature stiffening of a mix can also result from incompatibility among
concrete components. The addition of fly ash will be discussed briefly in this paper,
since fly ashes containing high amounts of aluminate or alkalies can affect the proper
sulfate balance. Chemical admixtures can also disrupt control of the early aluminate
hydration by the sulfates, but this topic is too broad to be covered in this paper. It
should be remembered, however, that many cement parameters can play a role in
such incompatibility, including grain size (clinker mineralogy) and amount of C3A;
the content, chemical form and fineness of sulfate bearing phases; alkali and free lime
contents; fineness and pre-hydration of cement.

Hydration reactions and concrete properties

Sulfate is added to cement to control aluminate hydration and to enhance C3S
hydration, promoting improved strength development. The amount, form, and
fineness of sulfate dictate its solubility and therefore its effect on aluminate
hydration. This interaction between the sulfate and clinker phases is important to
understand, as it influences concrete properties, such as workability, strength, setting
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time, drying/shrinkage, and expansion. The total SO; content is a common QA/QC
factor used at the cement plant. While that value provides some information, it does
not reveal the entire picture of the available sulfate. The examples here are only a few
situations that can affect how much sulfate is needed and what is available.

What is ideal sulfate?

Optimum sulfate can be discussed in terms of both strength development and
setting properties. The amount of sulfate in solution needed to achieve the desired
early hydration reactions in a cement paste depends on the properties of the clinker
and cement (aluminate content and size, alkali aluminate content, particle size
distribution), and the properties of sulfate (amount, form, particle size) present in the
cement. In a concrete mix, chemical and mineral admixtures play a role in the
reactions. The cement sulfate requirement for use in field concrete when admixture is
used may be higher than for ASTM paste tests, often by 0.5 - 1.0% SO0s. In order to
determine the “ideal” sulfate conditions or analyze setting problems, diagnosing the
reactions of a particular cement or cement/admixture combination is critical.

Diagnosis of reactions

There are several helpful tests to determine what is going on in the cement itself,
and in the resulting paste:

- Thermal Analysis can be used to quantify the amount of gypsum and plaster
in the cement. Methods include Differential Scanning Calorimeter (DSC), Thermo
gravimetric Analysis (TGA), and Differential Thermal Analysis (DTA).

- Particle size analysis combined with chemical extractions can determine the
fineness of the gypsum particles. Microscopic techniques can also be used to identify
large gypsum particles.

- The Conduction Calorimeter measures heat produced by a sample versus
time; cement hydration reactions can be monitored starting upon introduction of
water through a period of several days.

« Mini-slump cone tests performed on cement pastes determine early stiffening
properties. Paste is prepared in a high shear blender using mixing speeds that closely
simulate conditions during concrete mixing. The paste is consolidated into a mini-
slump cone, and at 2 min the cone is lifted to allow the paste to slump. The remaining
paste is further mixed, after which 5-, 15-, 30-, and 45-min tests are carried out. The
workability, or flow property, of the cement paste is demonstrated in the size of the
pat formed after slumping, i.e. the larger the area of pat, the more workable is the
paste. Pat size at 5-min and 15-min tests, which are taken after the paste is remixed,
has been shown to correlate better with flash or false set in the field compared to
current ASTM methods (larger pat size after remixing indicates false set; smaller size
indicates flash set).
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Optimization of sulfate

Establishing the reactions for a particular cement or concrete mix using the
above tests will help identify where improvements to optimize sulfate can be made.
Plant personnel are best able to determine the appropriate action from there. Here are
some examples:

- If the ratio of gypsum to plaster is too low, the most feasible alternative at the
plant is to decrease the mill temperature and thus minimize the formation of plaster.
Another option is to use water spray to cool the mill and increase mill relative
humidity. Increasing the ease of clinker grinding should decrease retention time and
prevent excess gypsum dehydration. Another alternative may be the substitution of
some of the gypsum with natural anhydrite.

- Cases of insufficient soluble sulfate may require several improvements. The
total sulfate content may need to be increased, and/or the solubility of the sulfate
present adjusted. Some plants using anhydrite as part of the gypsum source may need
to minimise its addition due to its slow dissolution rate, and increase the amount of
more soluble sulfate, such as plaster.

- In the case of coarse gypsum particles, a new source of softer- grinding
gypsum may be needed. Or, if clinker is pre-ground before the finish mill, a method
of pre-grinding the gypsum should help prevent gypsum particles from being too
coarsely ground in the final product. Pre-grinding gypsum may be especially useful
for plants operating finish mills equipped with high efficiency separators.

Conclusion

This paper has described some important considerations when it comes to
sulfate. Specifics of sulfate additions may sometimes be overlooked, but the resulting
stiffening properties of the cement usually are not. Total sulfate is a common
measurement at the cement plant lab; however, it does not provide a complete picture
of available sulfate. The balance of sulfate form and amount, with respect to reactive
aluminate components in the cement and other materials, is an important relationship.
Essential components of this relationship include: sulfate content, sulfate form,
sulfate particle size, grain size and amount of clinker aluminate phase, and cement
(and other cementations material) alkali content. In concrete mixes with fly ash, the
amount of C5A, or alkalies can affect the balance. Aside from rheological properties,
conditions for controlling early stiffening are also linked to other performance
characteristics, such as strength and durability, as have already been noted.

Flash set and poor strength development can result from insufficient sulfate,
whether due to a cement with a low ratio of sulfate to aluminate content, a concrete
mix with high C;A fly ash, or poor distribution of sulfate ions from large gypsum
particles. Without sufficient sulfate ions in solution to control aluminate hydration,
voluminous hexagonal aluminate hydrates will form, resulting in flash set and poor
strength development.

False set can result from too much sulfate in the form of plaster. Since plaster
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goes into solution more quickly than gypsum, many calcium and sulfate ions are
available to control aluminate reactions, therefore less C;A is reacted; the plaster will
form crystals of secondary tabular gypsum particles, which interlock and cause false
setting. False set is generally less of a problem than flash setting, as it can be
overcome by continuing to mix concrete through the stiffening phase for a proper
length of time. If a short mix cycle is used in the field and this setting problem
occurs, water is often added to the concrete to attempt improve the workability;
however, this “remedy” may reduce concrete strength and durability. Identifying the
sulfate properties is a first step in preventing or resolving stiffening issues. Once the
cause of cement behaviour is determined, proper manufacturing solutions can be
implemented. Solutions involve finish mill temperature or humidity, type and
grindability of sulfate added, and even clinker grindability [World Cement, July,
2004].

MECHANICAL ENGINEERING

Text 3. PLASTIC GEAR PAY-OFF: ELIMINATING NOISE, WEIGHT
AND WEAR PROVES VALUABLE IN 2012

by M. Jaster

The only plastic gear applications mentioned in Darle Dudley’s Handbook of
Practical Gear Design - originally published in 1954 - involved items like toy trains,
film projectors and cash registers. Thanks to energy efficient manufacturing as well
as a desire to cut down on costs, the plastic gear has significantly evolved.
Opportunities readily available to plastic gear manufacturers today include
automotive, business and printing machines, lawn and garden equipment and medical
applications - and business is booming. “I can’t speak about other segments of gear
manufacturing, but plastic molded gears still seem to be the focus in the industry for
improved performance and cost savings,” says Rod Kleiss, president of Kleiss Gears,
Inc., located in Grantsburg, Wisconsin. “We are stretched to keep up with demand.”
Andrew Ulrich from Thermotech, located in Hopkins, Minnesota adds, “Though we
are not acutely aware of how the machined gear market is doing, we can say the
molded gear market is strong and growing.” “Especially from a custom gear/gear
tooth perspective,” adds Bruce A. Billmeyer, president/owner, Plastic Power Drive
Products, LLC, located in Elk Grove Village, Illinois. “Although a portion of the U.S.
molded gear market does come from foreign sources, the innovation still resides here
in the United States. This innovation comes in the form of materials, gear
combinations with other components and gear assembly techniques.”

ABA-PGT, Inc. specializes in both external and internal spur and helical plastic
gears in addition to worm, face and bevel. Glenn Ellis, senior gear engineer, ABA-
PGT, says, “Plastic gears have a place in the industry just as metal gears do. They
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both have their own marketplace, this being size, strength, weight and even the
quantity required.”

There’s always a push for reducing cost and weight and that continues to
increase the interest in plastic gearing, according to David Sheridan, senior design
engineer at Ticona. “Certainly lately, with all the bells and whistles added to
automobiles outside of the drive train, we’re seeing huge gains in automotive
applications. Many plastic gear applications were once found only in luxury car
models, but these features are now being integrated into standard models as well.”
“We’re not back to pre-recession numbers but business is good,” adds John Winzeler,
president of Winzeler Gear in Harwood Heights, Illinois. “Today there are more
opportunities for plastic gears, especially where both sound and cost reduction are a
factor. More and more, we’re getting interest in transmitting power, not just motion.”

A Tale of Two Segments

Plastic gears can be cut like their metal counterparts and machined for high
precision with close tolerances. Plastic cut gears can also be utilized for the
development of prototypes. Injection molded plastic gears are fast, economical and
can cost significantly less than machined, stamped or powder metal gears. When
determining which type to consider for a specific application, costs, quantity, quality
and performance must be considered.

“Historically, molded gear advantages have been considered to be lightweight,
quiet, resistant to corrosion, and may be used without external lubrication. While they
held these properties, plastic gears were also considered to be less accurate and
flimsy. There has been significant progress on many fronts to address these
disadvantages,” Ulrich at Thermotech says. “First, considerable work developing
engineering materials and the understanding of the mechanical properties of these
materials has been completed. Secondly, computer programs have been developed
along with routine tooth proportion management to leverage the ability to build
molds without restriction to standard steel gear manufacturing tooling.” Kleiss adds,
“Cut plastic gears can replace metal with plastic. This can be a solution to a specific
problem if materials replacement is the answer. Molded plastic gears offer a few
more opportunities. The gear design can be easily optimized for the specific
application. We use a method we call shape forming to fit the needs of the
transmission. The molded solution offers unique part characteristics outside of the
gear itself that would be difficult - if not impossible - to build into in cut gears.”

“High production is much easier on molded gears, which leads to a lower price
point. With a quality mold, the repeatability is very high,” Ellis says. “Once the mold
has been qualified, the future production runs should not have much variation. The
potential quality of a cut gear is still higher than the molded gear. One of the things a
designer must know is what quality is required for their application. Why request and
pay for a quality higher than needed?”

In the end, both methods have advantages and disadvantages and it’s up to the
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customer to determine what plastic gear solution will best fit their specific
application.

Overcoming the Limitations of Plastic

The limitations in plastic gearing remain fairly straightforward. “Quite simply,
plastic gears are weaker than metal. They can’t operate at the same high
temperatures. The most precise plastic gear will not be as accurate as the most precise
metal gear, unless we start talking about micro-gears, which can be much smaller and
more accurate than their cut metal counterparts,” Kleiss says. “I think a bright spot
for plastics is PEEK (polyetheretherketone), and its derivatives are promising much
improved performance at high temperatures and high loads. New compositions of
nylons are hitting the market now with improved properties. | expect even further
material improvements in the coming years.”

“The biggest limitation is strength, especially for higher RPM and horsepower
requirements,” adds Billmeyer. “The future does hold some intriguing solutions with
metal plastic hybrids, or over-molded metal frameworks. Some of the new high-
temperature combination plastics such as nylon with phenylpolysulfone look
promising.”

Load capacity at temperature, is the most significant limitation according to
Sheridan. “The automotive transmission is all metal for obvious reasons. There needs
to be more done in the future to challenge life expectancy and critical failures. Most
plastic gears don’t run continuously, but I believe new materials will become
available in the future that will address strength, wear and friction modifications.”

Plastic Gear Lubrication

How has the lubrication evolved in plastic gearing? Plastic gear manufacturers
believe that many factors affect the compatibility between lubricants and plastics.

“Plastic gears can be internally lubricated. Anything from silicone to Teflon can
be molded into the material for self-lubrication. Most engineering plastics are
inherently low friction. Unfilled nylon is a particularly good example. In addition,
external lubricants can be used to good effect in specific applications,” Kleiss says.

“Some plastics do not require any lubrication because they are internally
lubricated. However even some of these will work better if a break-in grease is used.
Some other plastics work best if they are well greased,” Ellis says. “Caution must be
taken as some plastic will react with certain lubricants.”

“External lubrication does not have to be a challenge. Start with the basic soap-
based products and escalate from there. Care must be taken to ensure all of the
ingredients in the lube are compatible with the molding material,” Ulrich at
Thermotech says.

Spreading the Plastic Gospel

The AGMA Plastic Gearing Committee evaluates materials, design, rating,
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manufacturing, inspection and application of molded or cut- tooth plastics gearing. They
recently conducted a meeting in Michigan to discuss the test methods for plastic gears,
the inspection of molded plastic gears and the identification of plastic gear failures.

“AGMA’s Plastics Gear Committee works on various documents to assist
design engineers with the unique aspects of the design, manufacture and metrology of
plastic gears. With the release of these documents, designers and manufacturers will
have more uniform knowledge and understanding for the application of plastic
materials into the gear industry,” McNamara at Thermotech says.

“I am not aware of any real focused effort on the part of AGMA to understand
or further develop the potential for molded gears or for truly bracketing the molded
accuracy of a plastic gear,” Kleiss adds. “This would require a different kind of
inspection analysis than has proved successful for cut metal gears. We use our own
internal software for everything, from the design to the Inspection and testing of
molded gears and their transmissions. Perhaps there are other ways to promote
technological solutions in plastics. Education is one area that has proven successful
for Winzeler Gear.

“Our Ultra-Light Urban Vehicle project, in cooperation with Bradley University,
continues to evolve,” Winzeler says. “This project has given us knowledge of power
transmission in small vehicles and allows us the opportunity to present the benefits of
plastic gearing from a weight, friction reduction and sound quality perspective. The
project continues to grow, as well as the interest from transmission manufacturers.”

If meetings and educational collaborations can’t get the job done, Sheridan at
Ticona turns to the tried and true initiatives of other areas of gear manufacturing.
“Gear Expo is always a great venue to start discussions on the latest in plastic gear
technology. We also hold in house training sessions as well as webinars to provide as
much assistance as we can to our customers now and in the future.”

An Alternative to the Alternative

For several issues of this magazine, Gear Technology has considered plastics to
be an alternative form of gear manufacturing along with powder metals and forging.
Can the argument be made that plastics are no longer on the outside of gear
manufacturing looking in?

“It is actually becoming the other way around these days,” Kleiss says. “Metal is
considered as a possible alternative manufacturing method, but only if every possible
solution in plastic has been rejected. We promote performance as the key goal.
Performance is cost-effective. Cost-effective means dollars saved and a better
product.”

“Molded plastic gearing has considerable potential still. With new molding
materials continuously entering the market, coupled with the ability to design and
build highly accurate mold tooling and injection molding machines capable of
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producing and maintaining a consistent process shot after shot, injection molded
gears are replacing machined gears at a higher rate than ever before. It still remains
the most economical method of producing high volumes of gears,” Ulrich says.

“We are continually trying to research and develop higher temperature materials
that behave more like conventional gear materials,” Winzeler says. “The challenge is
that we see very little R&D activity outside of advanced product design. Most R&D
has a timetable and there’s no extra time to experiment. Metal gears have had years
of knowledge and once plastic gearing can attain the same levels of research and

development, more and more plastic applications will become available to us.” [Gear
Technology, March/April 2012]

POWER ENGINEERING

Text 4. STEAM TURBINE REHABS DELIVER GREATER OUTPUT
AND LONGER LIFE

by R. Ray

A large chunk of America’s coal-fired power plants will be phased out in favor
of cleaner-burning gas-fired generation. The transition to gas is being driven by low
gas prices, stricter emission standards and a tough economy. But the vast majority of
U.S. coal-fired generation will survive as power producers spend billions to bring
these aging units into compliance with new emission limits on a wide range of
pollutants. These old coal-fired units, upgraded with new pollution control
technology, will remain online for another 20 years, providing the bulk of America’s
power supplies for years to come.

Coal will remain the dominant source of power generation in the U.S. through
2040, according to the Department of Energy’s Annual Energy Outlook. Coal will
account for 35 percent of the nation’s power in 2040, while gas will supply 30
percent, the report showed.

The problem is this: The average age of a coal-fired power plant in the U.S. is
38 years. To remain online, many of these plants will require a major steam turbine
rehabilitation. Worn and tattered after decades of operation, many of the rotating
components in a steam turbine must be replaced to extend the life of the unit.

The market for steam turbine rehabs is strong, as power producers spend billions
on a wide range of pollution control equipment, including scrubbers and dry sorbent
Injection systems, to comply with stricter emission limits and preserve their coal-fired
assets.

“If they decide this is a plant they want to keep online for 20 more years, they
need to look at the rotating equipment and evaluate its condition,” said Kent
Rockaway, manager of strategic marketing for Mitsubishi Power Systems Americas
Inc. “The problems will often be with the blade path. The rotating stationary blades
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can reach an end-of- life situation where the amount of erosion makes low-cost
repairs no longer feasible. The objectives for most steam turbine rehabs are longer
life, increased output and greater efficiency. To justify the expense, they need to see
performance improvement. Their goal is to have the performance improvement pay
for the upgrade. To increase the steam output, you would accommodate it with more
efficient blading. If you have a 1970s vintage turbine, then going with a totally new
blade path will get you overall heat rate improvement for the plant,” he said.

Mitsubishi is now rehabilitating two 40-year-old units of an unnamed plant at its
Savannah Machinery Works facility, a service and manufacturing center for steam
turbines, gas turbines and generators in Savannah, Ga. The project calls for upgrading
each unit’s high pressure/ intermediate pressure turbines and replacing some of the
blading on the low pressure (LP) turbine of each unit. Both units have a capacity of
250 MW each. “The existing blades were showing signs of fatigue,” Rockaway said.
“For the long-term safety and reliability of the units, a decision was made to replace
them.” Unit 1 is scheduled to be installed this fall, while Unit 2 will be installed in the
fall of 2014.

Adding emission control technology to a coal-fired power plant can cause a
meaningful reduction in power production, as much as 20 percent in some cases. Much
or all of that lost output can be recovered through efficiencies achieved with a steam
turbine rehab. “By rehabbing, you can help offset the lost output,” Rockaway said.

In April 2012, Alstom completed a steam turbine upgrade at Dominion Power’s
two-unit, 1,863 MW North Anna Power Station in Louisa County, Va. The project
entailed a new high pressure (HP) and two new low pressure rotors for each nuclear
generating unit in order to enable the 140-ton units to handle increased steam output.
The rotors installed were among the first produced at Alstom’s new Chattanooga,
Tenn. turbomachine manufacturing facility.

Alstom also increased the blade length on North Anna’s LP rotors from 48 to 57
inches to maximize energy capture from the steam flow. “The advent of
computational fluid dynamics has allowed us to accelerate our technology and
blades,” said Charlie Athanasia, vice-president of thermal services, North America.
“That not only allows tor more efficiency and more power outfit, it prolongs the life.”

Alstom’s retrofit work at North Anna units 1 and 2 resulted in a power output
capacity increase of 60 MW per unit. Previous to the North Anna upgrade, Alstom
completed a similar project at the Surry Power Station in southeastern Virginia. The
uprate was completed in June 2011 for Surry Unit 2, and the Surry 1 uprate was
completed in December 2010. Prior to the uprates, each Surry Unit was rated at 799
net MW. After the uprates, they are each rated at 838 net MW.

While the efficiency increase is welcomed, Alstom’s focus during its steam
turbine upgrades is not simply on ramping up the turbine; but rather optimizing the
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entire shaft line and accessory system configuration, often potentially including
balance of plant. With each upgrade comes an added cost. However, Alstom has
developed a cost solution for its upgrades. Instead of conducting extensive turbine
maintenance at one time, Alstom’s spreads out the implementation and cost of
maintenance over a long period of time. “As we continue to advance technology, we
look at component design options to prolong lifetime and thus outage periods,”
Athanasia said. “In doing so, customers get much higher value and return on their
maintenance costs.”

In addition to implementing a unique cost mechanism, Alstom is focusing much
attention on lowering the costs of steam turbine upgrades in an effort to keep coal
competitive with natural gas generation. Although the market is perceived
“suppressed” for new steam turbines in conventional coal-fired generation, the need
for new gas turbines and steam turbines in combined-cycle configuration plants is
increasing.

Therefore, options for both new and/or retrofitted steam turbines must be
considered. “Alstom is looking at how to better position steam turbine technologies,
application and service capabilities and capacity for what we see as a coming surge in
the gas turbine driven combined- cycle application,” Athanasia said.

Additionally, steam turbine upgrades at nuclear plants, such as those performed
by Alstom at North Anna and Surry, allow nuclear facilities to produce even more
megawatts. By undergoing a steam turbine upgrade, both nuclear and coal-fired
facilities can gain significant results in efficiency and reliability [Power Engineering,
January, 2013].

COMPUTER ENGINEERING

Text 5. COMPUTER ENGINEERING: FEELING THE HEAT

by Ph. Ball

A laptop computer can double as an effective portable knee- warmer - pleasant
in a cold office. But a bigger desktop machine needs a fan. A data centre as large as
those used by Google needs a high- volume flow of cooling water. And with cutting-
edge supercomputers, the trick is to keep them from melting. Current trends suggest
that the next milestone in computing - an exaflop machine performing at 10 flops -
would consume hundreds of megawatts of power (equivalent to the output of a small
nuclear plant) and turn virtually all of that energy into heat.

Increasingly, heat looms as the single largest obstacle to computing’s continued
advancement. The problem is fundamental: the smaller and more densely packed
circuits become, the hotter they get. “The heat flux generated by today’s
microprocessors is loosely comparable to that on the Sun’s surface,” says Suresh
Garimella, a specialist in computer- energy management at Purdue University in
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West Lafayette, Indiana. “But unlike the Sun, the devices must be cooled to
temperatures lower than 100 °C” to function properly,” he says.

To achieve that ever more difficult goal, engineers are exploring new ways of
cooling - by pumping liquid coolants directly on to chips, for example, rather than
circulating air around them. In a more radical vein, researchers are also seeking to
reduce heat flux by exploring ways to package the circuitry. Instead of being
confined to two-dimensional (2D) slabs, for example, circuits might be arrayed in 3D
grids and networks inspired by the architecture of the brain, which manages to carry
out massive computations without any special cooling gear. Perhaps future
supercomputers will not even be powered by electrical currents borne along metal
wires, but driven electrochemically by ions in the coolant flow.

Go with the flow

The problem is as old as computers. The first modern electronic computer - a
30-tonne machine called ENIAC that was built at the University of Pennsylvania in
Philadelphia at the end of the Second World War - used 18,000 vacuum tubes, which
had to be cooled by an array of fans. The transition to solid-state silicon devices in
the 1960s offered some respite, but the need for cooling returned as device densities
climbed. In the early 1990s, a shift from earlier “bipolar” transistor technology to
complementary metal oxide semiconductor (CMOS) devices offered another respite
by greatly reducing the power dissipation per device. But chip-level computing
power doubles roughly every 18 months, as famously described by Moore’s Law, and
this exponential growth has brought the problem to the fore yet again. Some of
today’s microprocessors pump out heat from more than one billion transistors.

That is why computers have fans. Air that has been warmed by the chips carries
some heat away by convection, but not enough: the fan circulates enough air to keep
temperatures at a workable 75 °C or so. But fan also consumes power - for a laptop,
that is an extra drain on the battery. And fans alone are not always sufficient to cool
the computer arrays used in data centres, many of which rely on heat exchangers that
use liquid to cool the air flowing over the hot chips. Still larger machines demand
more drastic measures. As Bruno Michel, manager of the advanced thermal
packaging group at IBM in Switzerland, explains: “An advanced supercomputer
would need a few cubic kilometres of air for cooling per day.” That simply is not
practical, so computer engineers must resort to liquid cooling instead.

Water-cooled computers were commercially available as early as 1964, and
several generations of mainframe computers built in the 1980s and 1990s were
cooled by water. Today, non-aqueous, non-reactive liquid coolants such as
fluorocarbons are sometimes used, coming into direct contact with the chips. These
substances generally cool by boiling - they absorb heat and the vapour carries it
away. Other systems involve liquid sprays or refrigeration of the circuitry.
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Super MUC, an IBM-built supercomputer housed at the Leibniz centre, became
operational in 2012. The 3-petaflop machine is one of the world’s most powerful
supercomputers. It has a water-based cooling system, but the water is warm - around
45 °C. The water is pumped through microchannels carved into a customized copper
heat sink above the central processing unit, which concentrates cooling in the parts of
the system where it is most needed. The use of warm water may seem odd, but it
consumes less energy than other cooling methods, because the hot water that emerges
from the system requires less chilling before it is reintroduced. The use of hot-water
outflow for heating nearby office buildings results in further energy savings.

Michel and his colleagues at IBM believe that flowing water could be used not
just to extract heat, but also to provide power for the circuitry in the first place, by
carrying dissolved ions that engage in electrochemical reactions at energy-harvesting
electrodes. In effect, the coolant doubles as an electrolyte “fuel”. “The idea is not
entirely new. It has been used for many years in thermal management of aircraft
electronics, which are cooled by jet fuel,” says Yogendra Joshi, a mechanical
engineer at the Georgia Institute of Technology in Atlanta.

Delivering electrical power with an electrolyte flow is already a burgeoning
technology. In a type of fuel cell known as a redox flow battery, for example, two
electrolyte solutions are pumped into an electrochemical cell, where they are kept
separate by a membrane that ions can flow through. Electrons travel between ions in
the solutions in a process known as a reduction-oxidation (redox) reaction - but they
are forced to do so through an external circuit, generating energy that can be tapped
to provide electrical power.

Salty logic

Redox-flow cells can be miniaturized using microfluidic technology, in which
the fluid flows are confined to microscopic channels etched into a substrate such as
silicon. At small scales, the liquids flow without mixing, so there is no need for a
membrane to separate them. With this simplification, the devices are easier and
cheaper to make, and they are compatible with silicon-chip technology.

Michel and his colleagues have begun to develop microfluidic cells for
powering microprocessors, using a redox process based on vanadium ions. The
electrolyte is pumped along microchannels that are 100 - 200 micrometres wide and
similar to those used to carry coolant flows around some chips. Power is harvested at
electrodes spaced along the channel, then distributed to individual devices by
conventional metal wiring. The researchers unveiled their preliminary results in
August, at a meeting of the International Society of Electrochemistry in Prague. But
they remain some way from actually powering circuits this way. At present, the
power density of microfluidic redox-flow cells is less than 1 watt per square
centimetre at 1 volt - two or three orders of magnitude too low to drive today’s
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microprocessors. However, Michel believes that future processors will have
significantly lower power requirements. And, he says, delivering power with
microfluidic electrochemical cells should at least halve the power losses that occur
with conventional metal wiring, which squanders around 50% of the electrical energy
it carries as resistive heating.

Becoming brainier

Electrochemical powering could help to reduce processors’ heat dissipation, but
there is a way to make a much bigger difference. Most of the heat from a chip is
generated not by the switching of transistors, but by resistance in the wires that carry
signals between them. The problem is not the logic, then, but the legwork. During the
late 1990s, when transistors were about 250 nanometres across, “logic” and
“legwork™ accounted for roughly equal amounts of dissipation. But today, says
Michel, “wire energy losses are now more than ten times larger than the transistor-
switching energy losses”. In fact, he says, “because all components have to stay
active while waiting for information to arrive, transport-induced power loss accounts
for 99% of the total”.

This is why “the industry is moving away from traditional chip architectures,
where communication losses drastically hinder performance and efficiency”, says
Garimella. The solution seems obvious: reduce the distance over which information-
carrying pulses of electricity must travel between logic operations. Transistors are
already packed onto 2D chips about as densely as they can be. If they were stacked in
3D arrays instead, the energy lost in data transport could be cut drastically. The
transport would also be faster. “If you reduce the linear dimension by a factor of ten,
you save that much in wire- related energy, and your information arrives almost ten
times faster,” says Michel. He foresees 3D supercomputers as small as sugar lumps.

What might 3D packaging look like? “We have to look for examples with better
communication architecture,” Michel says. “The human brain is such an example.”
The brain’s task 1s demanding: on average, neural tissue consumes roughly ten times
more power per unit volume than other human tissues - an energy appetite unmatched
even in an Olympic runner’s quadriceps. The brain accounts for just 2% of the body’s
volume, but 20% of its total energy demand.

The brain is fantastically efficient compared to electronic computers. It can achieve
five or six orders of magnitude more computation for each joule of energy consumed.
Michel is convinced that the brain’s efficiency is due to its architecture: it is a 3 D,
hierarchical network of interconnections, not a grid-like arrangement of circuits.
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Smart build

This helps the brain to make much more efficient use of space. In a computer, as
much as 96% of the machine’s volume is used to transport heat, 1% is used for
communication (transporting information) and just one-millionth of one per cent is
used for transistors and other logic devices. By contrast, the brain uses only 10% of
its volume for energy supply and thermal transport, 70% for communication and 20%
for computation. Moreover, the brain’s memory and computational modules are
positioned close together, so that data stored long ago can be recalled in an instant. In
computers, by contrast, the two elements are usually separate. “Computers will
continue to be poor at fast recall unless architectures become more memory-centric”,
says Michel. Three- dimensional packaging would bring the respective elements into
much closer proximity.

All of this suggests to Michel that, if computers are going to be packaged three-
dimensionally, it would be worthwhile to try to emulate the brain’s hierarchical
architecture. Such a hierarchy is implicit in some proposed 3D designs: stacks of
individual microprocessor chips are stacked into towers and interconnected on circuit
boards, and these, in turn, are stacked together, enabling vertical communication
between them. The result is a kind of “orderly fractal” structure, a regular subdivision
of space that looks the same at every scale.

Michel estimates that 3D packaging could, in principle, reduce computer volume
by a factor of 1,000, and power consumption by a factor of 100, compared to current 2D
architectures. But the introduction of brain-like, “bionic” packaging structures, he says,
could cut power needs by another factor of 30 or so, and volumes by another factor of
1,000. The heat output would also drop: 1-petaflop computers, which are now large
enough to occupy a small warehouse, could be shrunk to a volume of 10 litres.

If computer engineers aspire to the awesome heights of zetaflop computing (10%
flops), a brain-like structure will be necessary: with today’s architectures, such a
device would be larger than Mount Everest and consume more power than the current
total global demand. Only with a method such as bionic packaging does zetaflop
computing seem remotely feasible. Michel and his colleagues believe that such
innovations should enable computers to reach the efficiency - if not necessarily the
capability - of the human brain by around 2060. That is something to think about
[Nature, No. 492, December, 2012].

AUTOMATION ENGINEERING

Text 6. ADVANCED CONTROL SYSTEMS FOR CEMENT PLANTS

by K. Nakase, T. Aizawa

Interest in the automation of the Japanese cement industry has increased
enormously in recent years following the diversification of customer needs,
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intensification of international price competitively, a slow-down in the level of
energy saving benefits and rises in employees’ wages. In this report, the outline of
Onoda’s plant modernization is explained along with the results of recent
developments, such as real time quality prediction systems, kiln controls, an
optimizing control system for ball mills, cement fineness on-line control system.

In this paper, we will report on the outline and the vision for our plant
modernization project and the recent results concerned with automation. The most
Important component of the project is ensuring the use of high capacity production
facilities, introducing a complete centralized control system by the use of DCS
(Distributed Control System) and superseding the process computer. We will also
build management systems, such as production management system, quality control
system, maintenance management system and decision-making support system
through the plant host computer. It is thus our intention to build CIM (Computer
Integrated Manufacturing).

Process Control Level

The process control computers take charge of stabilization and optimization of
unit process control such as raw meal composition control, kiln control and so on. In
our system, the process computer can freely access the DCS through the gate-way. If
we install a new control programme in the process computer, it is not necessary to
make an input/ output programme between the DCS and scheduling programme. We
need to enter those parameters into our system. Also, we can maintain all process
computers installed in the plants from our central head office by the use of a
standardized network system.

The DCS and PC units are able to communicate with each other and likewise,
the process computer can access PC via DCS. On this level, we emphasize that for
the startup/shutdown and emergency control of the plant, the process computer can
access all information, such as thermal trip, breaker off, local mode, detection of
clogging etc. By such information, the reliability of the automatic procedure increases

Real Time Quality Prediction System.

In order to make the process control much more effective in the cement industry,
it is necessary to combine it with the quality control system. The framework of the
real time quality prediction system is based on the Ono-method. The estimated value
is calculated by formula, and shown as an average of a half hour data on CRT in the
control room. The procedure to produce a prediction formula for clinker strength is
described as follows. The relation between the estimated siren clinker and actual
values of process variables is analyzed by the multi-variable regression analysis.
Without the Ono-method one would have to wait a month for the quality test results,
during which time a quality prediction system could not be established. The
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estimation formula which took in NOXx, kiln drive torque and clinker temperature at
the kiln outlet was judged to be applicable with the contribution at more than 60 per
cent. The completion of the quality prediction system made it possible to establish an
integrated system which unites the unit process control systems.

Kiln Control System

The kiln control system consists of the supervisor programme and subsystems
such as steady state control, non-steady stale ¢ cement type changing control and an
emergency support system manipulates kiln fuel feed rate, set-point of the bottom c
raw meal temperature control, raw meal feed rate, kiln revolution IDF revolution. This
system was installed in all kilns in our plan has been operating satisfactorily up to now.

The supervisor programme has the right to select the outputs, are requested at
the same time from both the steady state und steady state programmes. The
processing of the supervisor Ik very complicated, for example, when the plural non-
steady stale at the same time. For that reason, we do not use procedural language for
programming this system. The supervisor is programmed production rules on OPS83.
The programme is very clear and the extension of system becomes very easy.

Steady State Control System

The steady state control is based on the feedback of bf condition such as the
kiln outlet clinker temperature and the kiln torque. However, as the cement rotary
kiln process is slow to respond, we cannot control it only with a simple feedback. We
used a model prediction control system on the background of a heat balance. Cement
production via a rotary kiln is a non-linear process, but in the steady state control, the
linear system model, which is linearized near the operating point, is used. For the
prediction of the states (the heat transmitted to the raw meal in the kiln), the state
transition equation is used. We can use state feedback control theory and calculate the
feedback gains by use of optimal regulator method. Our control system has a high
robustness to the process fluctuations and moreover it is easily accepted by operators.

Non-Steady State Control System

In poor operational conditions, resulting from coating ring fall, ect. or in a
severely weak kiln condition, we must control the kiln by logic different from that of
above mentioned steady state control, until kiln recovers to the steady state. For this
purpose, we developed a non-steady state control system. This system is programmed
with a production rule system on OPS83. When the system judges the kiln state be
recovering, it takes a backward action. When it judges the kiln state to be returning to
the steady state, it gives the control hegemony to the steady state control system.

The control for changing the type of cement is based on sequential control of
raw meal feed rate, kiln fuel feed rate and set point of minor control loop for bottom
cyclone raw meal temperature. The standard patterns for all types are set in the
system, and they are automatically modified on the actual conditions when the
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changing procedure starts, reference trajectories of the kiln outlet clinker temperature
and the kiln drive torque are also made automatically, and if they turn aside from
these lines during changing control, the sequential pattern is revised.

Optimizing Control for Ball Mills

For the operation of ball mills, constant-value feedback control generally
adopted to increase productivity and secure quality. This control system is based on
the principal that grinding efficiency of ball mills is the highest at a certain value of
the bucket elevator power or mill sound level. Therefore if the set point deviates from
optimum setting, maximum efficiency is not assured. In fact, there are many factors,
which disturb the grinding process, such as fluctuation of grindability, particle size
distribution and moisture of raw meal, abrasion of grinding media and so on. These
disturbances bring about a shift of the optimum point.

A hill-climbing method was used in this system whereby the set point
automatically changed at a certain time interval and the next direction change in the
set point is decided according to the comparison between the mill grinding efficiency
before and after changing the set point. But we should be very careful in applying
this method to an actual process. If the control parameters, such as the step width and
the speed of the set point change, do not match the property of the process, the
optimizing control does not work effectively. To cope with the problem, we have
developed a simulation programme for parameter matching as a support system and
obtained very good results.

Cement Fineness Control

Various systems for automatic measurement of cement fineness have been
announced up to the present. But these systems have not had widespread use in spite
of their great importance for an efficient quality and production control. The reasons
seem to be difficulties of quantification of the effectiveness and realization of the
reliability at proper cost. We installed a dry powder laser granulometer and developed
an on-line cement fineness measurement and control system. The sampling and
conveyance system is very simple; therefore the whole system is more reliable.

The measurement equipment is MICRO-TRAC Model made by Leeds &
Northrup Instruments in the USA. The cement powder is sampled by a screw feeder,
transported by a pneumatic system and then measured in the dry condition. The
samples of AJS are sampled manually in synchronization with the on-line
measurement. The process computer receives the fineness data from MICRO-TRAC,
calculates the set-point of separator speed and then output it to the DCS.

Automation of Silo Process

Automation of the grinding process and the kiln process are not strictly complete
until the automation of silos located before and behind these processes is also
established. Namely, we can only start-up the mills on condition that the conveying

%94



equipment to the silo is operating. We developed an automatic-cement silo input
control system with a rule- based system. In this system we made use of progressive
Al technology and our experience in roller mill startup/shutdown system. Namely we
adopted the method changing KS (Knowledge Source) sequentially as progress of
interface (i.e. level management, product kinds management and so on). This method
made it easier to adapt this system to the change in the production environment.

Conclusions

The ultimate target of automation is a no-man operation. There are many
remaining problems concerning automation. The optimization system of production
planning has not reached a satisfactory level. The plant emergency control system
must also develop. The reliabilities of sensors and automation systems have to be
further improved. It seems that these systems need better developed technology but
this is not so easy. Hardware technology, particularly micro-electronics, exhibits
continuous rapid progress while software development is acquiring great importance
to the automation engineer. It is vital that we research and develop automation
systems - but always with an eye to the future [World Cement, October, 2009].
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