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IpeauciioBue

[lenpr0 HACTOSAIIETO YIEOHOTO TTOCOOMS SIBIIIETCS HE TOJIBKO UTEHUE,
MOHUMaHuEe U OOCYXJEHHE TEKCTOBOTO MaTepuaia, HO U CO3JIaHUE
COOCTBEHHBIX IHCHBMEHHBIX W YCTHBIX TEKCTOB, aJ€KBAaTHBIX Hay4YHO-
MyOJUITMCTUYECKOMY COJIep)KaHui0 HHGOPMAIIMOHHON JUTepaTyphl Ha
COBPEMEHHOM aHTJIMMCKOM SI3bIKE.

Hayunass mpoGiemaTika JaHHOTO YYeOHOTO IMOCOOUsSI HE TOJBKO
MOJICJIUPYET peAbHbIE KOMMYHHMKATUBHBIE 3aJlaud, IOCTaBJICHHbIC
npodeCCUOHATBLHON UHTEIUIEKTYAJIbHOM Cpesioi, HO U OCBEIIAET MyTH UX
pellicHUs Ha YPOBHE COBPEMEHHOIO Pa3BUTHUA HAyKd M TEXHHKH.
TekcT maHHOTO y4eOHOTO TTOCOOMS HOCUT "MOIePKUBAIOIINI" XapakTep,
pacCIIMPSAIONIMKA HOPOT KPYyro30pa U 3PYAULINU Y CTYJCHTOB.

CoctaB JeKCMKHM WMeeT ©0a30BBIM  ypOBEHb TEPMHUHOJIOTHH,
MO3BOJIAIONINN yYalIUMCI KOPPEKTHUPOBATH CBOIO pe4b B COOTBETCTBUM C
o0pa3laMu aHTJIMHCKON HAyYHOUM pedu, MPEeACTABICHHON B BUE yUeOHOTO
JIMCKYCCUOHHOT'O TEKCTA.

['paMMaTHUEeCKHE KOMMEHTapUU W YNOpPaXKHEHU, IpeljiaracMble B
MOCOOUHU, TMOJHOCTHIO OTPaXalrOT HAYYHOE COJECpKaHUE €ro TEeKCTa.
B aT0i1 pabotre ocoboe BHUMaHHE YACICHO YaCTOTHBIM KOHCTPYKIIHSIM
AHTJIMACKOTO SI3bIKA, XapaKTEPHBIM JIJI1 CTUJISI, KOMIIO3UIIUA U PUTOPUKHU
HAY4YHOU pEUH.

OTBETCTBEHHBIH  KypC IIOCTAaHOBKM  IIPOM3HOIICHUS, BCErjAa
TPeOYIOMNUI KOPPEKTUPYIOUIUX 3aHATHM CO CTYJACHTAMH, HU3JIOKEH B
pazaene "llpunoxkenue", rae NpuBEACHBI BCE IpaBHia YTECHUS 3HAKOB
MEXJIYHApOIHOW  (POHETHYECKOW  TPaHCKPHUIIHMH, MPUHATHIX [PA
(International Phonetic Association, Gr. Britain).



Introduction
This learning book deals with modeling of biological systems, aiming at
the creation of more efficient mechanical systems. The involvement of
more sophisticated mathematics and computer science here for the solution
of the problem in question as obvious.

This text will give you an idea of how the facts gathered by study,
investigation or observation as well as ideas required by inference from
such facts and tricky insight in one branch of learning can be employed for
understanding some processes during in organism, which is the subject of
investigation in the other branch of learning. These branches of learning
are avionics, mathematics, mechanic systems, biology and bioengineering.

Task 1. Read the title, the sub-title of the text and the key words:
engineer, nature, researcher, model, propulsion system, mechanical
system, biological system, nervous system, neural system, computer
technology, model system, engineering application, very large-scale
integrated (VLSI) circuits, motor system, motor control, replicate, sensory
feedback, central pattern generator, motor behavior, repetitive action,
mechanical model, robotic model.

Without reading the text what could you guess about its content?
What problem will be considered? Make a prediction. Write own as many
ideas as you can.

Reading
Task 2. Read the text in order to understand the main ideas. Compare

your guessed ideas with those considered in the text. Tell where you were
right and where you were wrong.
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BETTER DESIGNS FROM A BLOOD SUCKER
Understanding the nervous system of a leech may
help build better robots

For centuries, engineers have taken inspiration from nature in
designing their creations. It's no coincidence, for example, that the shape
of an aircraft wing is similar to a bird's.

If researchers were able to more accurately model the propulsion
system of, say, a bird or a fish, then perhaps the mechanical systems they
produced would be more efficient than those that currently exist. With
advances in computer technology - including the development of advanced
modeling systems with very large - scale integrated (VLSI) circuits -
researchers are now exploring scale more deeply the way biological
systems operate. Greater understanding of the nervous system of a leech,
for example, may help engineers develop more efficient mechanical
devices, including better motors, pumps, robots, prosthetic limbs, aircraft.

"We are now at a point where we can use neural systems as au
inspiration for engineering," said Steve DeWeerth, an assistant professor in
the School of Electrical and Computer Engineering at Georgia Institute of
Technology in Atlanta. DeWeerth has done most of his work in
neuromorphic engineering, a field in which researchers study biological
systems for potential engineering applications. Researchers have already
developed VLSI models of early visual processing in the retina and early
auditory processing in the inner ear. But until now they have developed
few VLSI circuit models of motor systems, the devices that make
biological parts move.

Biological organisms perform sophisticated sensory motor tasks.
Fine motor control in the human hand, for example, is extremely complex,
and engineers have not yet been able to replicate such a system in a
machine. One of the challenges of modeling neural systems is finding the
correct level of system complexity. While certain biological
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systems are too complicated to engineer, replicating a biological system
that is relatively unsophisticated doesn't really take advantage of VVLSI
technology, in which complicated electronic circuits are easily and
inexpensively replicated dozens of times.

DeWeerth, a VLSI designer, has teamed up with Ron Calabrese.
director of the neuroscience program at Emory University in Atlanta,
who is studying neural control of the leech circulatory system and leech
locomotion. They are studying how biological motor systems work and
how sensory feedback improves performance.

The biological systems they selected the nervous systems of a
leech and a lamprey, an eel-like jawless fish are particularly suited to
VLSI-circuit modeling. The leech's body, for example, is divided into
more than 20 segments that operate similarly. The lamprey has 100 such
segments along its spine. In both the leech and the lamprey. each
segment has a central pattern generator which the researchers call an
oscillator. "An individual oscillator can be modeled with VVLSI circuits,
and these circuits can be replicated many times to model the entire
intersegmental system," DeWeerth said.

Much motor behavior, from a human serving a tennis ball to a fish
swimming, is regulated by these central pattern generators, which
generate a motor pattern or a repetitive action. When a human walks, for
example, the motor pattern for the first step is continuously repeated.
Sensory feedback to the central pattern generators helps the human
adapt the stride to changing conditions.

A leech's swimming motion similarly uses repetitive movements.
By studying this motion, the researchers can observe how sensory input,
pattern generation, and reflex action are coordinated to provide efficient
propulsion.

DeWeerth and Calabrese plan to build a mechanical model of the
leech to test the circuits they develop. The leech model will not swim,
however, because the researchers are not studying its hydrodynamics.

Instead, the model will oscillate back and forth on a bench making
sinusoidal movements.
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DeWeerth hopes to eventually merge his work with research into
hydrodynamic modeling of mechanical structures. "If we can learn more
about both the hydrodynamics and the neural dynamics, we can use this
work to build more efficient propulsion systems in water," he said. An
example of this type of hydrodynamic research is underway at the
Massachusetts Institute of Technology. Michael Triantafyllou, a research
professor, is leading a team developing a robotic tuna to help in studying
the fundamental fluid mechanics of how the fish swims and to evaluate
control circuits and for ocean sensors based autonomous-vehicle
applications. The MIT researchers plan to launch a 15-foot robotic model
in Boston Harbor.

Meanwhile, studying the leech may lead to more than better motors.
Its efficient circulatory system may also yield n methods of pumping
fluids. And by building physical models of biological neuromotor
systems, DeWeerth hopes to develop a thorough knowledge of how the
systems work. If we can understand their organizational principles," he
said, "we may be able to build better prosthetic limbs and robots that can
move more smoothly and have reflex-like behavior."

Leo O'Connor

Vocabulary
Task 3. Below are some words taken from the text. Try to guess
their meaning by thinking about the context in which they are found. In
each case choose one of the three answers which you think best expresses
the meaning.
inspiration (line 1)
(a) communication of ideas from a supernatural source;
(b) a bright idea, something conveyed to the mind when under
extraordinary influence;
(c) state of animal and plants in which the natural functions are
performed.
coincidence (line 2)
(a) correspondence in nature, circumstances etc., the fact that two or
more things share certain characteristics, have identical elements;
(b) a lack of order;
(c) heat and light caused by combustion.
currently (line 6)
(a) at once;
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(b) in a moment, belonging to the present time, generally;

(c) with great force or energy.

explore (line 9)

(@) to make an attempt to learn more about an unknown; to search
through with the view of making discovery, to investigate;

(b) to expose a theory;

(c) to become a member of.

device (line 12)

(a) an instrument which measures a variable quantity, usually having
a scale;

(b) an object cleverly or especially made for a special purpose;

(c) a picture used to make a description.

unsophisticated (line 31)

(@) simple;

(b) tall ;

(c) strange.

advantage (in take advantage of) (line 32)

(a) favorable state, superiority, a factor or set of factors in a
competition giving a position of superiority of any kind,;

(b) (in tennis) a point gained after deuce;

(c) a state, intermediate between a solid and a gas.

feedback (line 38)

(a) the upper part of a man's or animal's body;

(b) the action by which the output of a process is coupled to the
input;

(c) a reward for services.

eventual(ly) (line 64)

(a) in a short period of time;

(b) willingly;

(c) that which happens as a consequence, which is bound to follow as
the final effect of causes already in operation.

vehicle (line 74)

(a) the gravitational force between the Earth and a body;

(b) any form of land or air transport;

(c) a substance in which solid substances are suspended.
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Task 4. Below is a list of words in the text, you came across in the
text, which are considered as biological in neuromorphic engineering.
Neuromorphic engineering is defined in the text (paragraph 3). Scan the
text and find some complementary information about those biological
systems answering the following questions. The paragraph you'll find the
required information is marked.

a human, a bird, a leech, a fish, a lamprey, an eel, a tuna

1. What is an aircraft wing similar to? (1)

2. How do people sometimes call a leech? (the title)

3. What are the researchers attempting to model more accurately to
produce more efficient mechanical systems? (2)

4. What are motor systems? (3)

5. What is considered to be extremely complex to replicate in a
machine? (4)

6. What is Ron Calabrese studying? (5)

7. What is a lamprey? (6)

8. Whose body is divided into 20 segments and whose body has 100
segments? (6)

9. Who has a central pattern generator - an oscillator for each
segment along its spine? (6)

10. What are the biological systems, whose motor behavior is
regulated by the central pattern generators and what is a motor pattern? (7)

11. whom does sensory feedback to the central pattern generator help
adapt the stride to changing conditions? (7)

12. whose swimming motion uses repetitive movements? (8)

13. what mechanical model will be built to test the circuits developed
by the researchers? (9)

14. what are Michael Triantafyllou and a team he is leading
developing to help in studying the fundamental fluid mechanics of how the
fish swims? (11)

15. What may lead to more than better motors? (12)

Grammar notes and grammar tasks

Task 5. Below are some sentences taken from the text. Read them
and tell where the verb to have is a main and where it is a helping or an
auxiliary one.
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1. For centuries, engineers have taken inspiration from nature in
designing their creations.

2. He may be able to build better prosthetic limbs and robots that can
move more smoothly and have reflex-like behavior.

3. Researchers have already developed VLSI models of early visual
processing in the retina and early auditory processing in the inner ear,

4. In both the leech and lamprey each segment has a central pattern
generator.

5. Fine motor control in the human hand, for example, is extremely
complex and engineers have not yet been able to replicate such a system in
a machine.

6. The lamprey has 100 such segments along its spine.

7. DeWeerth, a VLSI designer, has teamed up with Ron Calabrese,
director of the neuroscience program at Emory University in Atlanta.

8. But until now they have developed few VLSI circuit models of
motor systems.

9. DeWeerth has done most of his work in neuromorphic
engineering.

Grammar notes 1

The Present Perfect is used with action or stative verbs. when the
speaker is referring to an activity or state which either begins in the past
and continues up to the moment of speaking, or occurs at some unspecified
time within the pre-past period. If we say that something has happened we
are generally thinking about the present as well as the past. When we make
a present perfect sentence, we could usually make a present tense sentence
about the same situation.

Example:
We have known each other for a long time
/ —
We met 10 years ago. We are all friends.
(the past) (the present)

Task 6. Make a past tense sentence and a present tense sentence for
each of the six present perfect sentences from Task 5. Show the connection
between the past and the present. For facts more consult the text. In your
sentences use verbs other than in the basic sentences from the text as in the
example above.
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Task 7. Below are some sentences taken from the text. Read them
and tell where the verb to be is main verb and where it is a helping or an
auxiliary one.

1. Researchers are now exploring more deeply the way biological
systems operate.

2. An individual oscillator can be modeled with VLSI circuits.

3. If we can understand their organizational principles we may be
able to build better prosthetic limbs and robots.

4. The leech model will not swim, however, because the re- searchers
are not studying its hydrodynamic.

5. When a human walks, the motor pattern for the first step is
continuously repeated.

6. Fine motor control in the human hand is extremely complex and
engineers have not yet been able to replicate such a system in a machine.

7. The biological systems they selected are particularly suited to
circuit modeling

8. The leech's body is divided into more than 20 segments.

9. Ron Calabrese is studying neural control of the leech circulatory
system and leech locomotion.

10. If researchers were able to more accurately model the propulsion
system then perhaps the mechanical systems they produced would be more
efficient.

11. Much motor behavior is regulated by the central pattern
generators.

12. Michael Triantafyllou, a research professor, is leading a team
developing a robotic tuna to help in studying the fundamental fluid
mechanics.

13. We are now at a point where we can use neural systems as an
inspiration for engineering.

14. An example of this type of hydrodynamic research is underway at
the MIT.

15. These circuits can be replicated many times to model the entire
intersegmental system.

16. Sensory input, pattern generation and reflex action are
coordinated to provide efficient propulsion.

17. Complicated electronic circuits are easily and inexpensively
replicated dozens of times.
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18. Certain biological systems are too complicated to engineer.

19. A biological system that is relatively unsophisticated doesn't
really take advantage of VLSI technology.

20. It's no coincidence that the shape of an aircraft wing is similar to
a bird's.

21. They are studying how biological motor systems work and how
sensory feedback improves performance.

Grammar notes 2

Be is often used as full verb, as in: He was my best friend. He was so
nice. Be + present participle is an expression of the Progressive Aspect in
which be is an auxiliary or helping verb (e.g. They are waiting). The
auxiliary Be + past participle produces the Passive Voice, in contrast with
Active Voice. The verb is 'active' in:

(1) The headmaster places George and me in the same class. but
'passive’ in:

(2) George and | were placed in the same class. For more information
consult your grammar book.

Task 8. Write an essay on the topic "Where robots have been
applied. are being applied and will be applied in the nearest future™ The
essay should not exceed 150-200 words. Try to use to be as a full verb and
as an auxiliary in not less than 10 sentences.

Task 9. Below are three sentences taken from the text. Study them,
and analyse thoroughly the information from the text relating to these
sentences. Answer the questions.

1. If researchers were able to more accurately model the propulsion
system of, say, a bird or a fish, then perhaps the mechanical systems they
produced would be more efficient than those that currently exist.

2. If we can learn more about both the hydrodynamics and neural
dynamics we can use this work to build more efficient propulsion systems
in water.

3. If we can understand their organizational principles may be able to
build better prosthetic limbs and robots that can move more smoothly and
have reflex-like behavior.

Questions:

1. Can researchers model accurately enough the propulsion systems
of a bird or a fish?
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Are the mechanical systems produced and currently existing efficient
enough?

Is more accurate modeling of the biological objects' propulsion
system a fact or a non-fact at the moment?

2. Do DeWeerth and his team know much about both the
hydrodynamics and the neural dynamics at the moment?

Is it real possibility that they will be able to build more efficient
propulsion systems in water?

3. Do Deweerth and his team understand organizational principles of
biological neuromotor systems?

Is it real possibility that they will understand it and will have
opportunity to build better prosthetic limbs and robots that can move more
smoothly and have reflex-like behavior?

Grammar notes 3

Conditional sentences can be divided into 3 groups.

Type 1: Present tense in the if-clause, will or imperative in the main
clause. In this type what is said in the main clause is dependent on
something that may not happen, though this "something" is assumed by the
speaker to be a real possibility.

E.g. If you read this article tell me. 1 want to know your

opinion. we will discuss it later

Can, may, must are acceptable in the if-clause when will is not.

E.g. If you read this article we can discuss it later.

(See 2 and 3in Task 9).

Type 2: Past in the if-clause, would in the main clause. Here what is
said in the main clause is an imaginary consequence of a present non-fact.
The if-clause states the non-fact and its verb is accordingly in the past
tense.

Would discuss it
E.g. If you read [red] this article Could discuss it

If | were you | would read this article. (See 1 in Task 9).
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Type 3. Past Perfect in the if-clause, would + perfect in the main
clause. What is said in the main clause is now seen as an imaginary
consequence of a past non-fact - something that did not happen.

E.g. If you had read [red] this article we would have discussed it, or
we could have discussed it.

Task 10. Make if-clauses considering each action or state in the first
column as: a) a real possibility; b) a present non-fact: c) a past non-fact;
add a main clause using the verb in the second column:

| 1

to have any vehicle to come in time

to use a computer to solve a problem
to swim faster to win a prize

to understand better to design a device
to perform a task to be the fast

to be a researcher to  develop

Discussion of facts, ideas and concepts

Task 11. Read the first two paragraphs, thoroughly analyze the facts
stated and answer the questions.

1. What is the system researchers are planning to more accurately
model?

2. What is supposed to be improved being a result of the research
described in the text?

3. What advanced device will help to explore more deeply the way
biological systems operate?

4. What is meant by more efficient mechanical devices in the text?

Task 12. One of the key words in the text is MODEL. Read the
definition from Longman Dictionary of Scientific Usage.

Model. A model is a physical device which represents an object. By
examining the model we can find out facts about the object, e.g. a model
of a bridge: a model of the solar system. Such models are called
representational models, and they can be described as true adequate,
distorted or analogue models.

A true model is one made accurately to a known scale (also known as
a scale model), model of a bridge in which the e.g. a length, breadth, and
thickness of each part in the model is exactly 1/100 of the corresponding
measurements in the bridge.
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An adequate model is one in which only some of the measurements
or characteristics are made to a scale, but sufficient detail is given for the
purpose of the model.

A distorted model is one which uses different scales for different
characteristics or measurements, e.g. a model of the solar system in which
the distances between the planets are on a different scale because
otherwise they would be too small to see.

An analogue model represents an analogy with the object. For
example there is an analogy between the diffusion of molecules in a gas
and the movement of a swarm of bees. The movement of the swarm of
bees is the model: the diffusion of gas molecules is the object. An
analogue model need not be built, but only described.

A theoretical model describes an object or a system by using
observables, the behaviour of which explains various properties shown by
the object or system. The model is not built, only discussed. Usually the
theoretical model uses an analogy of the object or system, e.g. a) the
Kinetic Theory of Gases uses a billiard ball model to describe the structure
of a gas. A billiard ball is an observable, and the behaviour of the billiard
balls explains the properties of the gas. In a theoretical model, the
characteristics of the observables must be stated, i.e. that billiard balls have
the characteristic of being perfectly elastic; b) the passage of an electric
current through metals is explained by the free electron model of metals.
Note the difference between a theoretical model and an analogue
representational model. In a representational model, steel balls moving on
a tray represent gas molecules, and no characteristics are stated. In the
theoretical model the behaviour of the billiard balls describes the
behaviour of the gas molecules. The description of the behaviour is more
accurate than the representation of the behaviour of gas molecules.

Longman Dictionary does not give a definition of a mathematical
model. Try to formulate what is a mathematical model.

Task 13. DeWeerth and Calabrese plan to build a mechanical model
of the leech to test the circuits they develop. The leech model will not
swim, however, because the researchers are not studying its
hydrodynamics. Classify the type of the model the researchers plan to
build. How does the model move? What is the final goal of their research?
Do they have any kind of competition? What are their competitors
working on and what is underway at the MIT?
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Task 14. It is a well-known fact that research in any sphere demands
great investments. The money can be taken either from a state budget,
from private investors. The money the private investor owns comes from
business. Imagine yourself being a businessman and tell what kind of
product you would like to produce if had enough money to invest into the
researches described in you the text. Give your arguments.

List of products:

(1) better motors;

(2) pumps based on better methods of pumping fluids:

(3) robots that can move more smoothly

(4) prosthetic limbs and have reflex-like behavior:

(5) more efficient propulsion systems in water;

(6) ocean-based autonomous vehicles.

Task 15. Below are the words taken from the text.

research (n) engineering (n)
to research (v) to engineer (V)
researcher (n) engineer (n)

They are rather frequently used in the text, because the article tells us
about the joined efforts of researchers and engineers to produce better
devices. Both research and engineering are spheres of human intellectual
activity. Research is a diligent search or seeking of facts and principles,
scientific investigation or study to discover facts, while Engineering is the
application of science to the design, construction, and maintenance of
works, machinery, roads, railways, bridges, harbour installations, engines,
ships, aircraft and spacecraft and space stations and the generation,
transmission, The main divisions of engineering are aerospace, chemical,
civil, electrical, electronic, gas, marine, materials, mechanical, mining,
production, radio and structural. Neuromorphic engineering is mentioned
in the text. Engineer literally means to lay out and manage the construction
of some project.

Find the sentences in the text which will give you more information
about the particular activity of researchers and engineers in developing and
designing better devices. (7 cases with engineer and its derivatives, 10
cases with research and its derivatives.)

Tell what attracts you more:

(1) searching of facts and principles, or
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(2) realization of new findings of scientists in new devices,
technologies, etc.

Give arguments to support your ideas.

Task 16. The object of the research described in the text is to build a
physical model of biological neuromotor systems, to develop thorough
knowledge of how the systems work and what are their organization
principles. Read the text again and answer the following questions.

1. What biological objects are discussed in the text?

2.What interests the researchers in biological systems?

3. What interests the engineers in biological systems?

4. What have you known about the biological objects’ motor
behaviour?

5. Why does the replication of motor control in the human hand in a
machine prove to be a very complicated problem?

6. Why are the leech circulatory system and its locomotion expected
to be replicated?

Locomotion - the action of an individual organism in moving itself
from place to place; this ability is usually restricted to animals.
Locomotion of an organism is brought about by movements of parts of the
body. Methods of locomotion include running, walking, flying and
swimming.

7. Sensory input, pattern generation, and reflex action are
coordinated in a leech to provide efficient propulsion. Propulsion- the
action of propelling an object, e.g. a jet engine is used for the propulsion
of an airplane.

Leech's swimming is a propulsion motion.

Fill in the blanks. Insert any information you think appropriate.

1) Fish's swimming is ... . How does a fish move?

Describe what a fish does to move.

2) Bird's flying is. .. . How does a bird fly?

Describe what a bird does to fly.

3) Snake's crawling is . .. . How does a snake crawl?

Describe what snake does to crawl.

(Describe the mechanical part of each motion in the Newtonian
mechanics.)

8. What probable applications of the results obtained can you see?
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Task 17. Read the text and discuss it in the class.
WHEN ROBOTS DO THE REALLY DANGEROUS

JOBS

Robots that can strip radioactive waste from ventilation ducts or seal
spent fuel and debris inside secure metal containers reduce the risks for
human operators. They are opening up the field for consultants, engineers
and companies to tackle the 100-year task of making Britain's obsolete
nuclear power stations safe for future generations.

Once at the forefront of the postwar race to develop a source of low-
cost energy and plutonium for atom bombs, Britain is world leader now in
clean-up technology.

Nuclear decommissioning is a painfully slow that has to be process
carried out step by step and costs in Britain will run into tens of billions
over the next century.

Key to cutting long-term costs are robots. which carry out a range of
tasks, such as controlled-circuit TV inspections, pumping and removal of
radioactive sludge, and heavy-duty tasks.

On a project at nearby Sellafield, floating robot is being used to a
drain and dismantle a tank of highly active liquid waste. David Young, of
BNFL, says: "At Sellafield we have had to invest £20 million in new
ventilation system and robots just to get the work started. The sums
involved are enormous but robots used in the early stages can pave way for
conventional civil engineering and demolition operations.

Stephen Hoare

IMPUJIOKEHUE _
IIPABWJIA = YTEHUA 3HAKOB MEKAYHAPOJHOU
POHETUYECKOU TPAHCKPHUIILINUH, INPUHATDBIX IPA

/INTERNATIONAL PHONETIC ASSOCIATION, GR. BRITAIN/

[IpuBomMMBIE HMDKE OOIIME TpaBUjiia YTEHUS 3HAKOB MexXayHapoaHOM
®onernueckor TpaHCKPUIIIUU TOMOTYT HEJOCTATOYHO 3HAKOMOMY C (HDOHETHKOU
AHTJIMIICKOTO  SI3bIKA CTYACHTY, MPOrPpaMMUCTY WA HHXXEHEPY MPABUIIBHO
MPOU3HOCHUTH MPUBOJIUMBIE B TOJIKOBBIX MPUTEKCTOBBIX CJIOBApSX TPAHCKPUIIUU
CJIOB, TS PMHHOB M WHOM JIEKCUKH, HUCIIOJIB3yeMOW B YUEOHBIX MaTepuajiax JaHHOTO
nocoOus. [Ipu yTeHNM TPAHCKPUIIITUH JIEKCUKH CIIeyeT o0paimarh 0co00e BHUMaHHE
Ha jposrme 3Bykm [i:], [a:], [2:], [u:], [8:], [&]. OOmee mpeacraBiacHHE O pa3HUIIC
(OHETHUECKOro CTpOs JBYX S3BIKOB JAalOT M3BECTHbIE TIpaduueckue MOAeNU
anroputmoB si3bika JOVIAL: - jogging (6er Tpycioii) - 115 pycckoro si3bika u skiing
(Oer Ha JbIKax) - 711 AHTJIMACKOTO:

Russian speaker........................ jogging model of speech



20

English speaker... ... ... ...skiing model of speech

Ueprouku B MoJienu Oera Ha JIbIKaxX COOTBETCTBYIOT JOJITUM 3BYKaMm, a TOUKH -
KOPOTKHMM 3BYKAaM U YKOPOUECHHBIM MHTEPBAJIAM MEK]y HUMH, BECbMA XapaKTEPHBIM
JU1sl POHETUKU COBPEMEHHOTO aHTJIUHCKOTO SA3BIKA.

[Ipon3HOCUTENBHBIE HOPMBI AHTJIMMCKOTO SI3bIKA HE SIBIAIOTCS KECTKO
(UKCHUPOBAHHBIMU M MOTYT MEHSTHCS, HAIPUMED, OT YHUBEPCUTETA K YHUBEPCUTETY
WM Jaxe OT JIeKTopa K JieKTopy. Tak, ocTaBasch B pamKaxX MPOU3HOCHTEIbHBIX
HOpM, KOoTOpbIM cienyeT Jlunradouusiii MacTUTYT BenukoOpuTaHUM M ITUKTOPHI
BBC u CNN, M0OXHO OTMETHTb, YTO B HEKOTOPBIX ClIydasiX Takue 3ByKH, Kak [9], [d],
[t] MOryT OBITH (haKyJbTAaTUBHBIMU, T.€. HEOOS3aTEIbHBIMU JJIs MPOWU3HOIICHUS, U
MHOT/Ia BBIICIISITHCS B COBPEMEHHBIX CJIOBApsIX C MOMOIIBIO KypcHBa JIMOO KPYIJIBIX
CKOOOK.

(a) TJIACHBIE 3BYKU

B paznene npuBoaATCs pyCcCKHE aHAJOTH aHTJIMMCKHUX 3BYKOB U MOCJIE TOYKH C
3aIIATON - AHTJIMMCKUE TIPUMEPBI.

[i] - monrwmii 3ByK u; tree

[1] - kpaTkuii, OTKPHITHIN 3BYK U; bit

[e] - xak 5 B citoBax 3TOT, KMI; get

[]- Oosiee OTKpBITHI 3BYK, 4eM 3 (3aHMMaeT MPOMEXKYTOYHOE TOJIOKCHUE
MEXK]ly PYCCKUMH a U sI; map

[a:] - monruii, rryOOKMii 3BYK a; car

[0] - kpaTkwmii, OTKPHITHIN 3BYK O; pot

[0:] - monrwmii 3ByK 0; walk

[0] - 3akpbIThIA, KOPOTKHH 3BYK O, OOJBINCH YacThl0 BCTPCYAIOIIWICS B
TU(PTOHTAX, 3aHUMAET IPOMEKYTOUHOE MOJIOKEHUE MEXKTY PYCCKHMHU O U y; low

[u] - xoporkmit 3Byk “y” B nmudTOHrax, NPOU3HOCUTCS CO CJIA0BIM
OKpYTJIEHUEM TYy0; tone

[u:]-monrwmii 3ByK y; move

[A] - kpaTkuii riacHbI 3BYK, MPUOJHKAIOUIUICS K PYCCKOMY a B CJIOBax
BAapUTh, OpaHUTh. DTOT AHTJIMKWCKUI 3BYK BCETJla CTOMT IO YAapeHUeEM; cut

[5:] - monruit riaacHbI 3ByK, HAITOMUHAIOLIUI TOJITHH 3BYK 3; work

[0]- Oe3ymapHblii TacHBIM 3BYK, MPUMEPHO COOTBETCTBYIOIIUI Oe3ymapHOM
TJIACHOM B CJIOBaxX HY»€H, KOMHaTa; worker

(6) ABYT'JIACHBIE 3BYKU - JUDTOHI'1

[IpuBOAATCS pyCCKME aHAJOTH IPOU3HOILICHUS W IIOCJIE TOYKH C 3alsiTOu -
AHTJIMMCKUE TTPUMEPHI:

[e1] - oi1; take

[ou] - oy; phone

[a1] - aif; write

[au] - ay; round
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[o1] - oit; boy
[15] - ma; here
[€a] - a; there
[ua] - ya; poor

(8) COT'JIACHBIE 3BYKU

[TpuBOIATCS PyCCKUE aHAIOTH MPOW3HOIICHUS M IOCIIE TOYKH C 3aIsTON -
AHTJIMMCKHUE IPUMEPBI:

[p] - m; poor

[b] - 6; bit

[m]- m; map

[W] — 3ByK, 3aHMMarOIIMI MPOMEKYTOYHOE MOJIOKEHHE Mexay “yu” u “B”;
wind

[a] - ¢; five

[V] - B; vector

[0] [0] - 06a sTuX 3ByKa 00pa3yroTCs MPOCTHIM MPOTYBAHUEM BO3/LyXa MEXKIY
MepeTHUMHU 3y0aMu TIpH MPHXKATOM K HUM KOHYMKE sI3bIKa, MPUYEM IEPBBIA 3BYK
BOCIIPOM3BOAMUTCS O€3 royioca, BTOpoit - ¢ roiocowm; think, that

[s] - c; sell

[z] - 3; zero

[t] - T, mpousHeceHHOE HE ¥ 3y00B, a y AeceH; take

[d] - i, npon3HecenHoe He y 3y00B, a y aeceH; dot

[n] - 1, mpon3HeceHHOE HE y 3yOOB, a y ISCEH; NOW

[1] - m; load

[r] - p, mponsHecernHOE Oe3 BUOpaI KOHYMKA S3bIKA; Wrong

[/] - mw, mpousHecenHoe MsTKO; push

[d3]- mox; job

[t[] - u; child

[K] - k; keep

[9] - r, gold

[n] - 1(r), npou3HECEeHHOE 3aHEH YACThIO A3bIKA; Wrong

[h] - mpocToii BeITOX; hot
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