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The harder the struggle
the sweeter the victory.

[Ipenucnosue

IIpakTHUKyM COAEpPKUT TEKCTHI, B3ATHIE U3 COBPEMCHHBIX AHIJIMHCKUX M
aMEpPUKAHCKHX KHUT, YpPHAaJoOB, ra3eT, y4eOHHUKOB, MPOCNEeKTOB bpuraHckux
YHUBEPCUTETOB, a Takke u3 VHTepHera. [1osicCHeHNs K HUM U yIIPaKHEHUS Jal0T
BO3MO>KHOCTb pa3BUBAaTh HABbIKM UYTEHUS C H3BJICUCHUEM HH(DOpMaLUU U
NOJHBIM  TOHHUMAHUEM,  3aKpeIUIITh  JIGKCHKY,  HEOOXOAUMYIO IS
CaMOCTOSITEIIBHOIO YTEHHs OPUIMHAJIBHOM CIELUAIBbHOM JIMTEPATYphl, H
npuoOpeTaTb KOMMYHUKATHUBHBIE HABBIKM MPO(PECCHOHAIBHOTO OOLICHUS.
Ilepen KaxzablM TEKCTOM JaHbl CJIOBA, 3HAYCHUE KOTOPBIX HEIb3s IOHATH U3
KOHTEKCTa, U TaK Ha3bIBacMble "JI0KHBIE JIpy3bs" nepeBouuka (faux amis).

B mpakTMkyM BKJIIOYEHBI I'DAMMAaTHYECKUE YIPAKHEHUSA, TEMATUYECKH
CBSA3aHHBIE C TEKCTAMH, JICKCUYECKUMU U KOMMYHUKAaTUBHBIMU 3aJaHUSIMU. DTH
rpaMMaTHYECKUE YIIPAKHEHUs IPEAHA3HAUYECHBI ISl IOBTOPEHHUS U 3aKPEILICHHUS
HaBBIKOB YMOTpPEOJICHNs BHIOBPEMEHHBIX (OPM aHTIUICKOTO TJjaroia B
JNEUCTBUTEIPHOM M CTpaJaTelbHOM 3ajlorax, M3Y4YEHHs HEJIWYHbIX (opM
IJIaroJia, MOAAJIBHBIX IJIAroJIOB U IP.

IIpakTMKyM TaKkKe COIEPKUT TEKCThl Ui JOIOJIHUTEIBHOIO YTEHUSA K
KOKIOMY pasielly ¢ 3aJaHusMH JJI1 KOHTPOJS IOHHMAHHS ITPOYUTAHHOTO U

pa3BUTHs HABBIKOB YCTHOW pedd U peepupoBaHHUsL.

YcioBHEIE 0003HAYCHHUSA
g

(8 .
I'pammaTnueckue
TexcTsl 11 YTeHUS

YIpaKHEHHUS 3abaBHbIe (PaKTHI

2
OcobenHoct ._ I'onoBonomkw,
ﬁﬂ 3amaHus no Q\ rpaMMaTHUYECKUE UIIH 3arajiky,

MPOYUTAHHOMY TEKCTY JIEKCUYECKHe KpPOCCBOP/IbI



UNIT I
INVENTORS AND THEIR INVENTIONS

(Grammar: Perfect Tenses)

LESSON 1
Genius is a combination
Of knowledge, mind and inspiration.

I. Do you know these inventors and researchers, their inventions and
discoveries? Match the parts of the sentences.
Alexander ['XllgzRndg] Popov > patented their cinematography and opened

the world’s first cinema in Paris in 1895.

Galileo Galilei » invented telephone in 1876.

["gxII'li:qu "gxlII'lel]]

Henry Ford ["henr] 'fLd] » discovered X-rays in 1895.

Alexander Graham Bell > developed Microsoft ['malkrqu”sOft] -

["xllg'zRndq ‘'grelgm 'bel] DOS (Disk Operating System) in 1981.

Wilbur ['wllbqg] and Orville » discovered electromagnetic induction and

['Lvll] Wright [ralt] built the first generator in 1823.

Lumiere [IHmMIFq] brothers > developed the electro-magnetic telegraph.

D. Mendeleyev » invented the thermometer in 1593.

Michel Faraday ['malkl » created the world’s first car assembly line

‘fxrqdel] in 1913.

Morse [mLS] » created his famous “Table of chemical
elements”.

W. K. Roentgen ['rOntjgn] > designed the first artificial satellite in
1957.

Sergey Korolyev » built the first airplane in 1903.

Bill Gates [bll 'gelts] » was a creator of radio.



I1. Are these inventions and discoveries important (useful) for you (for

people)? Why? Why not? Which event was the most important one in

your opinion? Use following words and phrases:
» I (don’t) think that ... » [ can’t (couldn’t) live without...

» I'msure... » [ can’t (couldn’t) imagine my life without...

To send and receive messages; to write programs, play games, find and use

information, etc.; to entertain and learn news; to save time; to get to some place

rather quickly; to make more different things; to communicate with people in

any part of the world; to measure temperature of a body or water, etc.; to detect

foreign (30. uHopoanslii) objects in the body and diseased conditions and to

treat; to send back to the earth telephone messages, radio and TV signals, etc.

Example. 1 think a computer is very important. I couldn’t live without it as a

computer allows me to send and receive messages, write programs,

play games and get useful information.

I11. Remember some new words and phrases.

1. cause [KLZ] >
discharge [dIS'CRG]
equip [I'kwlp]

escape [Is'keip]
expose [Iks'pquz]
faint [feint]
forerunner ['fL"rAnq]

image ['ImIG]

A A G

inanimate [In'xnimlt]
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. initiate [I'nISleit]
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. internal [IN'tWnql]
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. investigation [In"vestl'gelSqn]

BBI3BIBATH, OBITH IPUYHHON
paspsikaTh, pa3psaHbIH(as)
000py10BaTh, OCHAIIATh

yT€UKa, BBITEKATh, IPOCAYMBATHCA
[IOJBEPraTh ACHCTBUIO

c1a0blid, TYCKJIBIN, HEOTYETIIMBBIN
MPEIIIECTBEHHUK, TPEABECTHUK
n300paxxeHue

HEOYIIEBIICHHBIN, HEKUBOU
HAa4YWHATh

BHYTPECHHUU

HCCJICAOBAHUC, NU3YUCHHUC



13.
14.
15.
16.
17.
18.
19.
20.
21.

matter ['mxtq] » BCILECTBO

observer [gb'zZWv(Q] » HaOIo1aresb

outline [‘autlaln] » KOHTYp, OUepTaHue

particular [pq'tikjulq] » 0Cc0OBIi1, 0COOCHHBIN

ray — rays [rel -relz] » IIyd — 49U, H3TyICHHE

seal [sJI] » IUIOTHO 3aKPbITh, 3aIasATh

sealed [sJId] » TepMETHYHbBIN, 3aMasHHbIH

skilled [sklld] » OTBITHBIN, KBATU(UIIMPOBAHHBIH
>

vessel ['vesl] cocyn

IV. Pay attention to the words given below. They are faux amis'. Try to
remember them.
1. film [flim] » nienka (pomonnenxa), a He TOIBKO PHIbM
2. solid ['sOlId] » meepovlil, NIOMHbI, 3 HE TOJIBKO COJIHTHBIN
3. conductor » NPOBOOHUK -  6eujeCmeo,  Npogoosiujee  MEnio,
[kgn'dAktq] 9/1eKmMpUYecma0, a He TOIIbKO MPOBOJIHUK - KOHTYKTOP

4. curious [kjuqgrlgs] » mobosnamenvhbiil, nolmausblii, a He TOJIBLKO KYyPbE3HBIN

5.machine [MQ'SJINn] > mexanusm, annapam, a He aBTOMOOITH

V.

Translate the following word combinations.

1) sealed glass tubes; 2) cathode rays; 3) photographic film; 4) faint greenish

light; 5) a less skilled observer, 6) solid matter, 7) a thick-walled glass discharge

tube.

Notes: Cyddukc —ish o3HagaeT HeOOIBIIYIO CTENIEHb KAaYECTBA.

greenish — 3eneHOBaThIN (COOTBETCTBEHHO, bluish - , blackish -, greyish

-, pinkish -, reddish - , whitish — 6enecsniit, 6en(ec)oBartsiii, yellowish -)

VI. Match the English words and phrases in A with their Russian

1 . ' .
Faux amis [fOzA'mI] — noxHbie npy3bs; GpaHIy3cKoe BEIpaXKeHHE, UCIIONIb3yEMOE B aHIIIUICKOM SI3bIKE JUIs
0003HaUEHHS TaK Ha3bIBAEMBIX [ICEBJOMHTEPHAIMOHAIBHBIX CJIOB, MM «JIOKHBIX JIPY3€il» MepeBoJuuKa.



equivalents in B.

A. 1) to look back into history, 2) to trace the beginnings, 3) late in the year
1895, 4) to turn one's attention to, 5) to take place, 6) pear-shaped, 7) dozens
of scientists, 8) to try experiment, 9) fast-moving electrons, 10) completely
dark, 11) blackness, 12) high-voltage machine, 13) three feet away from,
14) to apply high voltage to, 15) source of the light, 16) far away from,
17) glass wall of the tube, 18) a series of systematic experiments.

B. a)ycTtaHOBUTH HCTOKH, b)psii CHCTEeMAaTHYECKUX (CHCTEMATUYHBIX)
IKCHEPUMEHTOB,  C) OOpaTUTh  BHMMaHuW€ Ha,  d) BBICOKOBOJBTHOE
YCTPOMCTBO, €) rpymeBuHbii, f) B Tpex ¢yTax OT, g) UCTOYHHK CBETa,
h) naneko ort, 1)B koHue 1895 roma, j)UMeTh MeECTO, MPOUCXOIUTH,
k) mpoBOAMTH  HKCMEPUMEHT, 1) MHOXKECTBO  YYEHBIX, M) OBICTpBIC
AJIEKTPOHBI, N) MOJaBaTh BHICOKOE HAMPSKEHUE HA, 0) COBEPILIEHHO TEMHbIH,

P) Mpak, TEMHOTA, q) 00palaThCsi K UCTOPUH, I') CTEKJISTHHASL CTEHKA TPYOKH.

VII. Complete the crossword.

Across

3. substance that conducts heat or

electric current, e.g. Water, like

_ ' 4 5 ?
metals, is an electric ...; :

5.a) getting free, getting away,

finding a way out or

b) a button in the top left corner

of the computer keyboard;

6. a long hollow cylinder made of 3 9

metal, glass or rubber; a vessel

for gas; 10

7. a picture;

10



8. substance;
9. line, beam of light, heat, energy, e.g. the ... of sun, X-...;
10. a person who observes or watches;
Down
1. a process of examining or researching;
2. something that runs before something else;

4. test which helps to study some process and get knowledge.

VIII. Translate the sentences with the words and phrases from the previous
exercises.
1. If we look back into history to trace the beginnings of the Atomic Age, we
may start the story with an experiment performed by a tall, bearded” professor of
physics in the Bavarian town of Wiirzburg late in the year 1895. 2. Some
problems puzzled® Dr. Roentgen and he turned his attention to them. 3. He was
curious about what took place when electricity was sent through a sealed glass
tube. 4. He used a pear-shaped, rather large glass vessel, called a Lenard tube
and attached wires from a high-voltage machine to electrodes. 5. Dozens of
scientists experimented with such tubes. 6. One day after dinner Roentgen
hurried back to the laboratory to try another experiment. 7. The fast-moving
electrons, or cathode rays, could pass through an aluminum window of Lenard
tube into the air. 8. He took a thick-walled glass discharge tube through which
the cathode rays could not pass. 9. He drew the shades” on the windows, making
sure’ that the room was completely dark. 10. When his eyes became accustomed®
to the blackness, Roentgen switched on his high-voltage machine. 11. Suddenly

his eye was caught by a faint greenish light about three feet away from the tube.

? Bearded ['blqdId] — GopomaTsiii.
7 Puzzle ['pAzl] — 03a1aunBaTh, CTaBUTH B TYIHK.
! Draw the shades [drL Dq 'Seldz] — 3axepHyTs mTOpHI
7 Make sure [melk 'Suq] — yroctoBepuThCs.
% Became accustomed [bl'kelm q'kAstqmd] — npusbik(im).
11



12. It glowed” when he applied the high voltage to the tube. 13. Roentgen struck
a match® and looked for the source of the light. 14.He performed a series of

systematic experiments and learned a great deal about X-rays.
2, IX. Translate the sentences. Pay attention to the verbs in the Perfect
Tenses. Explain their usage.

1. Dr. W. K. Roentgen turned his attention to problems that had puzzled
him for some time. 2. Electricity is sent through a sealed glass tube from which
most of the air has been pumped. 3. He used a glass vessel, called a Lenard tube,
into which he had sealed two metal electrodes. 4. Dozens of scientists had done
it before him. 5. It was the study of these rays that had intrigued him. 6. It was
coming from a piece of cardboard that he had covered with crystals of a
chemical. 7. By the end of the year he will have learned a great deal about them.
8. When he developed the film, he found the key had left its image there.
9. Where the key had been, the film was untouched by the rays. 10. Her wedding
ring stood out clearly where the heavy gold had completely absorbed the X-rays.
11. He will have dined with his wife by the beginning of his experiment. 12. He
has already sealed the edges of a thick-walled glass discharge tube.

X. Read the text and say if the discovery of X-rays was occasional.
DR. ROENTGEN’ DISCOVERS X-RAYS
Part1

6L

e

Age, we may start the story with an experiment performed by a tall, bearded

If we look back into history to trace the beginnings of the Atomic

professor of physics in the Bavarian town of Wiirzburg ['VHrtsburg] late in the
year 1895.

" Glow [glqu] — cBeTHTBCS, CBEPKAT.

¥ Struck a match [StrAK q 'mxC] — 3aXer CIHUKy, YUPKHYI CITHYKOA.

? Roentgen (or Rontgen) ['rOntjgn] (1845—1923), German Professor of physics, Nobel ['nqubel] Prize laureate
['ILrllt] of 1901.

12



Dr. W. K. Roentgen was fifty years old when
he turned his attention to problems that had puzzled
him for some time. He had become curious about
what took place when electricity was sent through a
sealed glass tube from which most of the air had
been pumped. For this purpose he used a pear-
shaped, rather large glass vessel, called a Lenard

tube, into which he had sealed two metal electrodes

or conductors of electricity. To these electrodes
(one, the cathode, is negative; the other, the anode, positive) he attached wires
from a high-voltage machine. Roentgen was not the first to experiment with
such tubes; in fact, dozens of scientists had done it before him.

One day, now famous in history, November 8, 1895 - Friday afternoon, to
be precise'’, Roentgen, having dined with his wife, hurried back to the
laboratory to try another experiment. He had been experimenting with a Lenard
tube which was equipped with an aluminum window so thin that the fast-moving
electrons, or cathode rays, could pass through it into the air. It was the study of
these rays that had intrigued him. This particular evening, however, he took a
thick-walled glass discharge tube through which the cathode rays could not pass.
He wrapped it in a piece of cardboard, sealing the edges so that no light from the
tube would leak out''.

Then he drew the shades on the windows, making sure that the room was
completely dark. When his eyes became accustomed to the blackness, Roentgen
switched on his high-voltage machine. No light escaped from the covered
discharge tube. Suddenly his eye was caught by a faint greenish light about

three feet away from the tube. It was strange. Almost instinctively he switched

" To be precise [tq bJ prl'salz] — eciu GbITH TOUHBIM.
"I Leak out [IJk aut] — mpocaumBaThCs, BBITEKATh, IPOITYCKATh.
13



off his apparatus. The light disappeared. But it glowed again when he once
more applied the high voltage to the tube. Whatever the glow was, clearly it
was caused by the apparatus. Roentgen struck a match and looked for the
source of the light. It was coming from a piece of cardboard that he had covered
with crystals of a chemical called barium platinocyanide'*. How strange that it
should glow so far away from the discharge tube!

Holding the piece of cardboard closer to his apparatus, the scientist
observed that it now glowed brilliantly. Obviously'” something - some rays -
must be coming from the tube and causing the crystals to glow. A less skilled
observer might have passed over'* the effect, but Roentgen realised that the
rays, whatever they might be, were most peculiar'’. For they penetrated not only
the glass walls of the tube and the cardboard in which it was wrapped, but even
through the thickness of a book which he placed in their way. They could
penetrate solid matter and cause barium crystals to fluorescence [flug'resns].

He called these unknown rays «X-rays».
Notes. effect — mpou3BOANTH, BHIMOTHATE; 3G HEKT Q
affect — BO31€CTBOBATD, BIUSIThH
X1. Choose the questions you like best and let your partner

answer them. If the question is dull or silly in your

opinion don’t ask it. Then answer the questions of your

partner.

1. What is the text about?

2. How old was Dr. W. K. Roentgen in 1895?

3. Where did Dr. W. K. Roentgen live?

4. Was Dr. W. K. Roentgen a professor of physics or chemistry?

12 Barium platinocyanide ['be(q)rigm 'plxtinqu'salgnald] — miatusonmanmy Gapus.
3 Obviously ['Obvlgsll] — sBHO, 0ueBHIHO, GE3YCIOBHO, KOHEUHO.

' Pass over [pRS 'quV(] — mporycKaTh, OCTaBIATh O3 BHUMAHHS.

" Peculiar [pI'kjHIjq] — cnenuduueckuii, 0co6eHHBbI, CBOCOOPA3HbIIi.

14
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12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

. What problem had puzzled Dr. W. K. Roentgen for some time?
. Did he use a sealed glass tube with any gas in it?

. What is a Lenard tube?

. What are electrodes?

. Can electrodes conduct electricity?

10.
11.

What is the difference between the cathode and the anode?

Where did Dr. W. K. Roentgen attach wires from a high-voltage machine?

Was Roentgen the first to experiment with a Lenard tube?

What day of the week was November 8, 1895?

Was it morning or afternoon when Roentgen hurried back to the laboratory

to try another experiment?

Did Roentgen take a Lenard tube with an aluminum window that evening?

What did he do with the tube that evening?

Why did Dr. Roentgen wrap the tube in a piece of cardboard?
What did Dr. Roentgen do to make the room completely dark?
When did Roentgen switch on his high-voltage machine?

Did any light escape from the covered discharge tube?

Was there any light some feet away from the tube?

By what was Roentgen’s eye suddenly caught?

When did the light disappear and glow again?

What did Roentgen do to look for the source of the light?
What was the source of the light?

What was strange about this experiment?

When did the piece of cardboard glow brilliantly?

What caused the crystals glow?

Why did Roentgen think that the some rays were most peculiar?

How did Roentgen call these unknown rays?

15



XII. Put the statements of the summary in the right order
according to the text.
1.1t was caused by the apparatus and coming from a piece of
cardboard that he had covered with crystals of barium platinocyanide.
2.An experiment performed by Dr. Roentgen, a tall, bearded professor of
physics in the Bavarian town of Wirzburg late in the year 1895 was the
beginning of the Atomic Age.
3.He called these unknown rays “X-rays”.
4.0n November, 8, 1895, Roentgen wrapped a thick-walled glass discharge tube
in a piece of cardboard and switched on his high-voltage machine.
5.Dr. W. K. Roentgen was 50 when he began to experiment with a Lenard tube.
6.No light escaped from the tube.
7.They could penetrate glass walls of the tube, the cardboard, the thickness of a
book and cause barium crystals to fluorescence.
8.But there was a faint greenish light about three feet away from the tube.
9.Some peculiar rays must be coming from the tube and causing crystals to

glow.

XIHI. Fill in the gaps with the appropriate forms of the verbs in the

5 brackets (Past Simple, Past Perfect, Present Perfect, Future Perfect).
S 1. Unfortunately before we ... (make) the experiment they ... (publish)
their report. 2. By the end of March they ... (realize) their new project.
3.He ... (be) his father’s assistant for 12 years. 4. He ... (become)
famous all over the world because he ... (make) a great contribution to the
development of new technologies. 5. We ... (agree) to take part in this
investigation before we ... (realize) its importance. 6. By the time I ... (be) born

colour TV ... (be) discovered. 7. The first world’s cinema ... (be) opened in

Paris in 1895 after the Lumiere brothers ... (patent) their cinematography. 8. I
16



... (learn) some facts from the history of medical equipment this year. 9. After

W. K. Roentgen ... (discover) new rays he ... (call) them X-rays.

XIV. It’s interesting to know.
It shines in the dark

Do you know that tea actually shines in the dark? Scientists
have discovered that tea, when it’s brewed'®, is faintly luminous [IHmMIngs],

although it needs very delicate instruments'’ to see this.

'® Brew [brH] — 3apapupats (uait).
' Delicate instrument ['dellKlt 'Instrumgnt] — BbICOKOUYBCTBHTENBHBII IPHGOP
17



LESSON 2
Everything is impossible for the person
Who doesn’t try anything.

I. You are going to read the second part of the text about

5=

e

Dr. Roentgen’s discovery. Three sentences have been

removed from the text. Choose from the sentences A -
D the one which best fits each gap. There is one extra

sentence which you do not need to use.

DR. ROENTGEN DISCOVERS X-RAYS
Part I1
He now became completely engrossed'® in his investigation of X-rays. He
performed a series of systematic experiments and by the end of the year he had
learned a great deal about them. He found that they affected photographic film,
causing it to turn black when it was developed. He wrapped a piece of
photographic film in black paper, to protect it from light, placed a metal key on
it and then exposed it to X-rays. 1. The X-rays had blackened

the film all around it, but where the key had been, the film was untouched by the
rays. The heavy metal of the key had stopped or absorbed them.
Then Roentgen took his favorite hunting gun and made an X-ray picture of

that. 2. This experiment was the forerunner of industrial

radiography, in which X-rays are used to examine structures and machinery for
internal flaws'”.

Not content®® with photographing inanimate objects, Roentgen asked his
wife to help him in an experiment. He placed a paperwrapped photographic film

under her hand and exposed it for fifteen minutes to X-rays from his tube. When

'8 Become (became) engrossed [In'grqust] in — yBineuscst yemM-1u60, YiTH ¢ TOIOBOI B.
" Flaw [flL] — Tpemmua, nedexr.

? Content [kqn'tent] — 10BOJIBbHBIIA, YIOBIETBOPEHHDIH.

18



the film was developed the bones of her fingers showed
up clearly in the faint outline of her hand, the bones
having stopped more of the rays than had the fleshy®' part

of the hand. 3. This experiment initiated a

whole new era in medical diagnosis - the science of

roentgenology or radiology.

A. Her wedding ring stood out clearly where the heavy gold had completely
absorbed the X-rays.

B. When he developed the film, he found the key had left its image there.

C. They could penetrate solid matter and cause barium crystals to
fluorescence.

D. The details of the metal parts were showed up clearly.

I1. Match the synonyms.

1. image A. apparatus

2. roentgenology ['rOntjq'nOIlqGI] B. picture

3. leak out C. escape

4. machine D. radiography
E. radiology

I11. Translate the following phrases from Russian into English.
[latugecstuneTHuit  mpodeccop (U3MKU; 3aUHTEPECOBATHCA TEM, YTO
MIPOMCXOJINIIO; 3amasiHHasi BakyymHas (evacuated) crekisiHHas TpyOKa ¢ JByMs
MCTAJNIMYCCKUMHA IJICKTPOAAMH; MHOKCCTBO YUCHBLIX; 9KCIICPUMCHTHPOBATL C,
OJTHAXKJIbI; TOJICTOCTEHHAsI CTEKJISIHHAs paspsaHas TpyOkKa; 3aBEpHYTh B KYCOK

KapTOHa, 3aJACPHYTb INOTOPbBI Ha OKHAX; COBCPHICHHO TCMHLIﬁ; BKJIIOYHNTD

! Fleshy ['fleSI] — mscucTsiii.
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BBICOKOBOJIbTHOE YCTPOMCTBO; CIAOBIM 3€JI€HOBATHIM CBET; MPUMEPHO B TpeEX
¢yTax oT TpyOKH; 3a)k€4b CIIMYKY U MCKaTh; HICTOYHHMK CBETA; KYCOK KapTOHa,
IIOKPBITBIA KPUCTAJJIAMU XUMHUYECKOTO Ipenapara; Kakue-To JIy4d, UCXOISIINE
U3 TpyOKH; 3aCTaBlIATh KPUCTAIBI CBETUTHCS; MPOXOJUTh CKBO3b TBEPAYIO
MaTepui0; HEU3BECTHOE U3JyuyeHUe; OOHapyKWUTh; BO3JEHCTBOBAaTH Ha
(GOTOIIEHKY; SKCIEPUMEHTUPOBATh C KIIIOUOM, PYKbEM U KUBBIMHU (animate)
o0BbEKTaMU; OMELIATh Ha MJICHKY; OCTaBJIATh M300pakeHUe; MPeIIIeCTBEHHUK
IPOMBIIIUIGHHON —paauorpaduu; HAaYMHATH HOBYIO 53py B MEAMIIMHCKOM

JIUArHOCTHKE.

IV. Write an interview. Work with a partner. Imagine that you are on a
television programme called “Dark Side of the Moon “. Prepare
some questions and answers. One of you can be Dr. W. K. Roentgen
and another can be the interviewer.

Example. - When did you turn your attention to the processes taking place

when electricity was sent through a sealed glass tube from which
most of the air had been pumped?

- It was late in the year 1895.

V. Imagine you work as a journalist for a local English language
newspaper. Write a report about Dr. Roentgen and his discovery. Get
ready to tell your story to group mates and answer any questions they
have.

‘Q

VI. Choose the appropriate time indicators and put them into the "
sentence.

1. Scientists have discovered that tea is faintly luminous. (recently / last

year) 2. They will have attached this device to a high-voltage machine
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(by 10 a. m. tomorrow / next week). 3. They experimented with such tubes (by
the end of last week / last month). 4. These rays have intrigued him (just /
yesterday). 5. He will take a thick-walled glass discharge tube for his experiment
(by tomorrow morning / tomorrow). 6. He has drawn the shades (already / ten
minutes ago). 7. This outstanding scientist has become famous (recently / in
2004). 8. This less skilled observer didn’t get any results (this year / last year).
9. They have learned a great deal about X-rays (this year / last year). 10. We’ll
make an X-ray picture (by 11 p. m. next Monday / next Monday).

VII. It’s interesting to know.

*»Believe it or not, but you are born with 300 bones, but by

the time you become an adult, you only have 206.

¢ Sixteen-year-old Natasha Demkina from Saransk has a special gift. She
can see into people’s bodies! At first, doctors didn’t believe Natasha.
They tested her and each time she correctly described internal organs.
Natasha can diagnose people with illnesses. She hopes to go to medical
college, where she can learn more about the human body and use her gift

to help people.
From “Speak Out”

VIII. Have some fun. Can you unscramble the following words?

1. aeigm - image

2. aemrtt-

3. oouccdnrt- 2
4. iflm- %
5. aiooydglr-

6. eeoooygglnrt-

21



UNIT 11

COMPUTED TOMOGRAPHY

(Grammar: Passive Voice)

LESSON I

If you want to be on top, don’t let education stop.

I. Remember some new words and phrases:

17.
18.
19.

1. abdomen ['xbdgmen]

2. attenuation ["tenju‘eiSn]
3.
4
5

chest [Cest]

. conventional [kgn'venSqnl]

. cross-sectional radiograph

['krO'sekSqgnl 'reidlqugrRf]

6. exposure [Iks'pquZq]
7.
8
9

impact on ['Impgkt]

. in essence [In'‘esns]
. media ['mJdjq]

10.
11.
12.
13.
14.
15.
16.

read [rJd]

relevant to ['rellvgnt]
scanner ['skxnq]
scope [skqup]
starve [StRV]

stem [Stem]
superimposition
['sjHpgrimpq'zISgn]
supine [SjH'pain]
suspended [sqs'pendld]
tissue ['tISH]

» OproITHas MOJIOCTh

» ocnabneHue

» rpyAHast KJIeTKa

» OOBIYHBIH, TPAAULIMOHHBIN

» CHAMOK TIOTIEPEYHOTO CEUCHUS

» o0y4ueHue, BO3CHCTBIE

» BIIMSIHUE, BO3JICHCTBHE Ha

» 110 CYILECTBY

» 30ectb BellecTBa

» 30ecb CHUMaTh TIOKa3aHMsl, U3MEPATh

» YMECTHBIH, OTHOCSIIIMICS K JCITy

» MHOTOTOYEYHBIA U3MEPUTEIBLHBIN TpUOOp
» TPaHUIIbI, PAMKH, TTPEICITBI

» JUILIATh MUIIA

» MPOUCXOJIUTh

» HaKJIaJIbIBAaHHE OJHOTO Ha JIPYroe

> JNIe)Kalnii HaB3HUYb

» MPUOCTAHOBJICHHBIH

> TKaHb

I1. Pay attention to the faux amis given below. Try to remember them.
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. accurate ['xkjurlt] » Moumblll, a HE aKKYPATHBIH

. arc [RK] » Oyea, a HE TOIBKO apKa

. decade ['dekeid] » Oecsimunemue, a HE IeKaa

. department [dI'pRtmqgnt] » omoeieHue, ynpaeieHue, a HE TOJbKO
JeTiapTaMeHT

. examination [Ig"zxml'neiSgn] > ocmomp, uccredosanue,are TOILKO 3K3aMeH

. principal ['prinsgpql] » OCHO6HOI, A HE TIPUHIIUITHATLHBIN

. record ['rekLd] » 3anucv, omuem, a He TOJBKO PEKOP/T

. specific [spl'sIflk] » ocobvlll, onpeoenenHblll, a HE TOJBKO
crienupuIeCKuii

. technique [tek'nJk] » Memoouxa, annapamypa, 06opyoosauue,a He
TOJIBKO TEXHUKA

I11. Match the English words / phrases in A with their Russian equivalents in

B.

A. 1)is relevant to, 2)in an arc, 3) brunches of surgery, 4) point of view ,

5) outside the scope of smth, 6) digital, 7) radiography, 8) contrast media,
9) intravenous ["Intrg'vdngs], 10)to make the readings, 11) sensitive
technique, 12) suspended respiration, 13) patient, 14) powerful diagnostic
["dalqg'nOstlk] tool, 15) tube.

a) uu@poBoi,  b) Touka  3peHHs,  C) UYyBCTBUTEJbHAas  TEXHHKA,
d) mpuoCTaHOBIIEHHOE JIbIXaHUE, €) YMECTHBIN, OTHOCSIIMICSA K neny, f) rno
nyre, g) peHTreHorpadusi, peHTreHOCheMKa, h) BHYTPUBEHHBIH, 1) TPOBOIUTH
U3MEpeHus, ]) oTpaciu  xupyprudm, k)3a mpemenamu  4yero-imoo,
|) KOHTpacTHBIE BENMIECTBA, M) MOIIHBIN JUATHOCTHYECKUN WHCTPYMEHT,

n) MalKeHT, 0) TpyOKa.
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IV. Can you find seventeen words on the topic “Medical Equipment” in the

grid below? They are written horizontally and vertically.

SIAIB[D[O[M[E[N]A[T|T
clt|i1[s|s|U[E[c|D|U|O
A|T|S|U/R|G|E|R|Y|B|M
NIE|X|P|O|/S|U|R|E|E|O
NIN[s|uU|P|T|N|E|]Y|L|G
E/UD E|C|A|[D/E|M|C|R
> RIA|D|/T|O[G|R[A[P[H|A
S T/TIOM/E|D|[I[A|[P|E|P
Ol1|U/A|T[S|R|R|Q[S|H
O/O/H|G|Q|W|E|C|T|[T]|Y
LIN/T E|C|H|N|I|Q|U|E

V. A. Find and translate the sentences where the Passive Voice is used.
B. Transform the sentences with the Active Voice using the Passive Voice.

Example: They use CT appropriately. — CT is used appropriately.

1. Sir Godfrey Hounsfield introduced computed tomography. 9

2. The interested reader is referred to Hounsfield or to Pullan. ‘/

3. Photoelectric detectors will measure the emergent radiation beam.

4. A computer is used to display the measurements as an image.

5. Researchers usually carry out their experiments with great excitement.

6. Some departments prefer to starve their patients if intravenous contrast
media are to be given.

7. Examination is usually carried out with the patient supine.

8. Doctors require suspended respiration during examinations or exposures.

9. Students examine a chest to get information about lungs.

10. They plan the examination accurately.

11. They use computed tomography appropriately.
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V1. Word formation.

a) What parts of speech (nouns, adjectives, or adverbs) do the italicized

suffixes indicate? Translate all the words given.

1. Powerful, intravenous, successful, cross-sectional

2. Appropriately, typically, accurately

3. Management, reader, scanner, radiation, detector, measurement, computer,
examination, preparation, indication, position, respiration, attenuation,

successfulness

b) Make as many words as you can by effective | ion
combining different parts of the box demonstrate | tion
and translate them. help | ation

rare | ment
vena | ful

calculate | ous
investigate | ly
treat | ness
V/ manage | or
examine | er
indicate | al
detect
principal

convention

[FL VII. Read the following text and say if computed tomography is a
| simple examination.
COMPUTED TOMOGRAPHY. INTRODUCTION.

In the two decades since computed tomography (CT) was introduced by

Sir Godfrey Hounsfield it has become established as a powerful diagnostic tool
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and one that is relevant to many branches of surgery. Used appropriately, CT is
capable of making a major impact on management decisions.

The technology of CT is outside the scope of this chapter and the
interested reader is referred to Hounsfield (1973) or to Pullan (1979). In essence,
the scanner rotates an X-ray
tube around the patient in an arc
and the emergent radiation
beam is measured by photo-

electric detectors. A computer

is used to display the measure-
ments as an image representing
a cross-sectional radiograph of the patient, based on the density of tissues to X-
rays and their attenuation value. The image looks like a cross-sectional
radiograph but unlike radiography there is no superimposition of structures and
the detector/computer system makes the technique very sensitive. The principal
advantages of CT over conventional techniques stem from this fact.

From the patient's point of view CT
examination is simple. In the majority of
examinations all the patient has to do is to lie on

the couch while the machine makes the readings.

Preparation is minimal; some departments prefer to
starve their patients for a few hours beforehand if intravenous contrast media are
to be given.

Examination is usually carried out with the patient supine, although
specialized indications may require specific positions. Exposures typically last a
few seconds, and suspended respiration is required when the chest or abdomen

are being examined. Most CT machines can produce a digital radiograph of the
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examination area at the start of the examination. This allows the examination to

be planned accurately and also provides a computerized record of the sections.

VIII. Find in the text words or phrases with the following

meanings:

1) mI0THOCTH TKaHeW, 2)B OTJIMYME OT, 3) OCHOBAaHHBIA Ha,
4) ynpouniach Kak; CTajJia aBTOPUTETHOH B KadecTBE, 5) COOTBETCTBYIOIIMM
obpazom, 6) muppPOBONl CHUMOK, 7) MPEUMYIIECTBO YEro-au00 Haj 4eM-Iu0o,
8) oka3pIBaTh OCHOBHOE BiIMsSHUE, 9) CcrOCOOHBIM Ha uTO-1MO0, 10) cTeneHb

ocyabnenus, 11) ¢ Touku 3peHus nauuenra, 12) 3apanee, 3a01aroBpeMEHHO.

IX. Now read the text again and choose the correct alternative for
each of the following sentences.
1. The technology of computed tomography was introduced by
a) Hounsfield; b) Pullan.
2. The emergent radiation beam is measured by
a) the scanner; b) photoelectric detectors; ¢) a computer.
3. A computer is used
a) to make a major impact on management decision; b) to measure the
emergent radiation beam; c) to display measurements.
4. There is no superimposition of structures
a) on a cross-sectional radiograph made by computed tomography; b) on a
conventional radiograph.
5. In the majority of examinations the patient has
a) to lie on the couch and suspend respiration; b) to lie on the couch in the
specific position; ¢) to lie on the couch supine.

6. Some departments prefer
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a) to starve their patients for a few hours beforehand; b) to make a digital
radiograph of the examination area at the start of it; c) to plan the

examination accurately.

X. Can you answer the questions?

¢

,c,f 1. Who introduced computed tomography?

2. It has become established as a powerful diagnostic tool, hasn’t it?
Is it relevant to many branches of surgery?
What is computed tomography capable of?
Can you name any devices they need for computed tomography?
What does the scanner rotate?
What is emergent radiation beam measured by?

What is used to display the measurements? How are they displayed?

3.
4.
5.
6.
7.
8.
9.

What fact can explain the principal advantages of CT over conventional
techniques?

10. Why does the patient think of a CT as a simple examination?

11. Does CT require specific position of the patient?

12. How long do exposures typically last?

13. What allows CT examination to be planned accurately?

2 XI. Have some fun. Do you know the words from the Latin which

describe the following periods of time?
l.tenyears —a .....cccceeeeeecnnneennnn.
2. ahundred years —a .......cccceeeveeeeieeennnennne.

3. athousand years —a .........ccccvveeenreeeennenn.
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LESSON 2
Good — better — the best.

Never have a rest
Till good is better
And better is the best.

I.  Remember some new words and phrases:
1. abdominal [xb'dOminl] » OprONIHOMN
2. auditory ossicles ['LdItqrl > ciyxoBble KOCTOUKH

'‘Oslkiz]

3. console ['kOnsqul] > MyJIbT
4. contiguous [kqn'tlgjugs] > comnpukacarouUiics, CMEXHBIN, OJU3KHIMA
5. cortical ['kLtlkql] » KOPKOBBIil", KOPTHKAIbHBI
6. dense [dens] » IUIOTHBIN, HEITPO3paYHbIT
7. enhancement » YCHUJICHHE, TIOBBIIIICHUEC Ka4yecTBa
[IN'hRnsmqnt] U300paKeHUS
8. fine [faln] » TOHKHH, MEIIKHI
9. hence [hens] » oTcroza
10. kidney ['kidnl] > To4YKa
11. lesion ['13Zgn] > TOBPEIKICHHUE
12. lung [IAN] » JIeTKOe
13. precise [prl'salz] » TOYHBIN
14. reprocess ['rJ'prquses] » TOJIBEPTHYTH NepepadoTKe
15. resolution ["rezq'lHSqn] > paspemaromas criocoOOHOCTbh, pa3pelieHue,

Il. Pay attention to the faux amis which follow. Try to remember them:

1. discrimination » paziuuenue, pacnosHasauue, paspeuieHue,
[dIs"krImI'nelSqgn] gblOeieHue, a He TOJBKO TUCKPUMUHAIIHS

2. data ['deltq] » Oannvle, a HE JaTa

3. liver ['llvq] > neuenv, a HE JIUBEP

** Cortex ['KLteks] - kopa rooBHOro Mo3ra
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4. section ['sekSqn] » nonepeunoe ceuenue, cpes, a He TOJIbKO CEKIUs

5. routine [rH'tIN] » 00blunbll, a HE TOJBKO PyTHHA

I11. Match the English words and phrases in A with their Russian
equivalents in B.

A. 1) normal and abnormal tissues, 2) attenuation value, 3) cortical bone, 4) the
display console, 5) manipulate, 6) area, 7) data, 8) brain, 9) iodine-containing
contrast medium, 10)routine technique, 11)treatment, 12) circulation,
13) intravenous administration, 14) basic.

B. a)Mo3r, b)oObiuHas MeToAuKa, C) KpoBooOpaimieHue, d) HOpMalbHBIE H
aHOMAaJbHbIE TKaHW, €) YMeJIO O00palarbcs, ynpaBisiTh, f) BHyTpUBEHHOE
BBeJICHUE (JIEKapCTB), ) KOPKOBas KOCTh, h) fo/coaepxkariie KOHTPACTHBIS
BEILIECTBA, 1) 00J1aCTh, j) JIeueHue, k) cTerneHb MPOHUITaeMOCTH, 1) OCHOBHOH,

m) JJaHHBIE, N) MYJbT YIPABICHUS H300pAKEHUEM.

IV. Complete the crossword.
Across

2. grey substance used by the players of the TV game “What? Where?
When?”;

4. the movement of the blood from and to the heart;

5. dense structure in a human body;

7. harmful change in the tissues, caused by injury or disease;

8. protective shell of the brain;
11. a device one can use to control some kind of electrical equipment.
Down

1. an image made with the help of CT or radiology;

3. process of putting substance into some tissue;

6. improvement of the quality of an image;
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9. large, reddish-brown organ in the body which produces bile* and cleans the
blood;
10. organ in the chest of man or animal used for breathing.

1 2 3

‘.. 10

11

V. Choose the appropriate degree of comparison (positive, comparative or

superlative) of the adjectives. Translate the completed sentences.

Watch out!
far - farther/further - the farthest/the furthest
good — better — the best
bad — worse — the worst
little — less — the least
old — older/elder — the oldest/the eldest

> Bile [ball] - sxemus.
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Example: Bones are (lighter/the lightest) than other tissues in the cross-sectional
radiograph. - Bones are lighter than other tissues in the cross-sectional
radiograph.

1. Bones are (lighter/the lightest) than other tissues in the cross-sectional

radiograph. 2. Tissues with (lower/the lowest) density are (darker/the darkest) in

the radiograph. 3. CT gives an opportunity to examine (finer/the finest) details of
the lungs. 4. They need (farther/further/the farthest/the furthest) diagnostic
information. 5. CT is one of (simpler/the simplest) examinations. 6. This
technique is (more sensitive/the most sensitive) and (more useful/the most useful)
than conventional radiology. 7. CT can give (higher/the highest) resolution to
demonstrate (smaller/the smallest) structures. 8. These images are not much

(more helpful/the most helpful) than others. 9. CT images have (wider/the

widest) scale than other techniques. 10. (Thinner/the thinnest) sections can’t be

examined without CT.

VI. Translate the following sentences. Pay attention to the adjectives
italicized.

1. Conventional radiology is not so/as sensitive as CT. 2. Conventional

radiology is less sensitive than CT. 3. These images are as helpful as others.

4. The lower the density of tissues is the darker the image.

VII. Make up your own sentences with the adjectives given in the previous
exercises.

Example: This cross-sectional radiograph is /ighter than others. What tissues are
the lightest in the cross-sectional radiograph?

VIII. Translate the following word combinations from the text ""Computed
Tomography. The Image''.

Attenuation value, low density area, display console, attenuation scale, basic

image data, high resolution image, precise tissue map.
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IX. Read the text and say if computed tomography gives us

only the image of tissues or it is also a basis for planning

any kind of therapy.

COMPUTED TOMOGRAPHY. THE IMAGE

The CT section is a cross-sectional radiograph in which the tissues are
displayed on a grey scale according to their attenuation value. Dense structures
such as cortical bone appear light, whereas low density areas like air appear
dark, as is the case with conventional radiographs. The attenuation of tissues on
CT is displayed on a wider scale than can be shown effectively on one image,
however. The display console therefore allows the image to be manipulated so
that areas at different points on the attenuation scale can be examined. This
allows discrimination of, for example, the fine
detail of the lungs, at the lower end of the
attenuation scale.

The basic image data can also be

manipulated in other ways. Measurements

from a small area can be reprocessed to give a
high resolution image; this is useful for demonstrating small structures such as
the auditory ossicles. Information from
contiguous thin sections may be reformatted
in different planes, or in three-dimensional
perspective views, to provide a more

anatomical display. But such images rarely

add further diagnostic information.

Enhancement refers to the commonly used technique of scanning
following the intravenous administration of iodine-containing contrast medium.
This increases the attenuation of areas which have a circulation. It is commonly

used to aid diagnosis by increasing the contrast between normal and abnormal
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tissues, hence the term enhancement. This technique is routine in the
examination of the liver, kidney and brain, and in the investigation of abdominal
sepsis or trauma.

The precise tissue map of CT images has been used successfully to
direct treatment beams in radiotherapy and it is now common for radiotherapy to
be planned on the basis of CT images, using specially constructed computer

hardware.

X.  Match the English words and phrases in the left-hand column with their

Russian equivalents in the right-hand one.

1. on a grey scale A. n300pakeHne B TPEXMEPHOM BUJIE
2. so that B. B pa3HbIX MJIOCKOCTAX

3. in different planes C. 005aCcTh C HU3KOM MIIOTHOCTHIO

4. in three-dimensional perspective view D. Tak, 4T005bI

5. dense structures E. Takoii (Takue) kak

6. whereas F. mosTomy, cnempoBaTenbHO

7. low density area G. Torma Kak

8. therefore H. nioTHbIle CTpyKTYpbl

9. such as I. B cepom nuanasone

XI1. Match up the two halves of the following sentences.
1. The CT section is a cross-sectional | A. that areas at different points on the
radiograph attenuation scale can be examined.
2. The attenuation of tissues on CT is | B. in different planes, or in three-
displayed on a wider scale dimensional perspective views.

3. The display console therefore allows | C. in which the tissues are displayed

the image to be manipulated so on a grey scale according to their
4. Measurements from a small area can attenuation value.
be reprocessed D. which have a circulation.
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5. Information from contiguous thin | E. to give a high resolution image.

sections may be reformatted F. to direct treatment beams in

6. Administration of iodine-containing radiotherapy and to  plan
contrast medium increases the radiotherapy on the basis of CT
attenuation of areas images.

7. The precise tissue map of CT | G. than can be shown effectively on

images has been used successfully one image.

XI11. Read the text again and decide if the following statements are True

or False.

1. Tissues in a cross-sectional radiograph are displayed on a coloured scale.

2. The more is the tissue’s density the darker is its image.

3. The display console allows examining areas at different points on the
attenuation scale.

4. CT can’t give images of small structures such as auditory ossicles.

5. CT is very useful for examining contiguous thin sections.

6. Intravenous administration of iodine-containing contrast medium and
enhancement are helpful in examining normal tissues of the liver, kidney and
brain.

7. CT is useful for radiotherapy.

o

~

. . i i %
XI11. Find in the text the verbs in the Passive Voice. Make up your own (Y

sentences with them (refer the verbs into different tenses).

XI1V. Have some fun.

a) Read and translate the limerick®.

* Limerick [llmgrlk] - KOpOTKHii CTHIIIOK U3 ISITH CTPOK IO 4TO-HUOY/Ib CMELIHOE; [IepBasi, BTOPast U MATAast
CTPOYKH PUPMYIOTCS MEXKIY cO00iA, a TpeThs pudmyeTcs ¢ yeTBepToil. HekoTopble rccienoBareu
YTBEPIKAAIOT, YTO Ha3BaHHE CTHIIKOB IPOUCXOIUT OT ropoaka Jiumepuk B Upnanauu.
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As Small as a Button
There was an old person of Dutton
Whose head was as small as a button.
So to make it look big
He bought a big wig
And ran to the people of Dutton.

b) Read and translate the rhymes.

36

The more we learn —
The more we know.
The more we know —
The more we forget.
The more we forget —
The less we know.
So why must we study?
A Wise Old Bird
A wise old bird
Sat in an oak.
The more it heard —
The less it spoke.
The less it spoke —
The more it heard.
Why can't we be
Like that wise old bird?
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LESSON 3

The smallest deed is greater than the biggest intention.

. Remember some new words and phrases:

. assess [('ses] » OIpeneysaTh

. cerebral ['serlbrql] » MO3roBOH

. imaging ['ImIdZIN] » BH3yaIH3aIus

. invasive [In'velslv] > WHBA3UBHBIA

. overriding ["quvq'raldIN] » OCHOBHOM, IICPBOCTEIICHHBII
. pregnant ['pregnqnt] » OepeMeHHas

. Match the English words and phrases in A with their Russian equivalents

in B.

1) overriding indications, 2) neurosurgery ['nju(q)rq'sWaGqarl], 3) disease
sites, 4) cerebral anatomy [q'nxtgml] and pathology [pq'TOIqGl], 5) invasive
and indirect tests, 6) largely replaced, 7) arteriography [R"tl(q)rl'Ogrgfl] and
encephalography [In"sefq'lOgrqfl], 8) biopsy [balOpsl], 9) detection and
localization, 10) cost of the equipment, 11) ionizing radiation, 12) absorbed

radiation.

. @) CTOUMOCTh 000OPYIOBaHUs, b) MOTJIONMICHHOE W3IIYYCHHE, C) MOPaKECHHBIC

MecTa, d) mepBoCTETICHHBIE MOKa3aHus, e) aprepuorpadus u
sHuedanorpadus, f) Helipoxupyprus, g)B 3HAUUTEIBHOM  CTENEHU
3aMEHEHbI, h) HOHM3UPYIOIIee U3ITyUCHHE, 1) YePEITHO-MO3TOBasi aHATOMUS U
NaToJIOTHs, j) OOHapyXKEHUE U OMpeIeSICHEe MEeCTOHAX0XIeHus, k) Ouorcus,

1) nHBa3UBHBIE U KOCBEHHBIE HCCIICIOBAHUSI.

» Hneaszuenwiii — BKJ'IIO‘IaIOHII/Iﬁ B ce0s Takue METOAbI, KaK IIPOKOJI, pa3pe3 Nk IPOHUKHOBCHUC BHYTPb
OopraHmsma
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I11. Try to find fourteen words on the topic “Medical Equipment” in the grid

below. They are written horizontally and vertically.

A/N/G|I|O|G|R|A|P H Y A|E
N/E B/ C|DE|D C|AREDQ
A/UE/R/ADI/A|T|I O|N|U
T R F|G|TE|S THH[I||J|I
O/O/L MN|OE|P O QR|KP
M|S|S|T|U/ VAW L X ERM
Y/ U|VWIX|Y S C O S|TS|E
o |Z/R/A|/B|C|D E F|GH I JN
®  KGL/B/I|OP S YMNO|T
D ETE|CT I O/NIP QRS
A/R/T E|R[I O G|/RAPH|Y
B Y I NDICA|TI|{ONU

IV. Read the following text and choose the most appropriate title for it.

1) Advantages of CT in neurosurgery.
5

. 1

The principal advantage of CT is that it provides a clear, accurate

2) Why can’t we use CT for testing children and pregnant

women?

3) Advantages and disadvantages of CT.

display of tissues without superimposition of structures. Disease processes may
be detected at an earlier stage than is possible with other techniques, and lesions
may be detected in areas which are difficult to assess with conventional
imaging. The technique is not limited to specific organs: since all of the tissues

in a body section are displayed it can be used to search for disease sites.
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The clinical advantages of CT are well illustrated by its role in
neurosurgery, one of its first areas of application. The technique offered for the
first time the ability to image cerebral anatomy and pathology directly. Invasive
and indirect tests such as arteriography and encephalography were largely
replaced, and more accurate diagnosis became possible.

Although CT 1is effective in disease detection and localization,
characterization of lesions is more difficult, since many have similar attenuation
characteristics. Biopsy is therefore usually required for definitive diagnosis.

The other main disadvantages of CT are the high capital cost™® of the
equipment and the fact that it employs ionizing radiation. The absorbed radiation
dose from CT varies according to examination technique. CT is therefore used
with care around radiosensitive structures such as the eye, or in children and
young people, and only for overriding indications in pregnant women.

V. What are the arguments for and against CT?
F% VI. Find in the text the sentences with the Passive Voice. Refer ‘Q,
them into the Past, Present and Future.
Example: The technique is not limited to specific organs. - The technique
was not limited to specific organs (Past Indefinite Passive).

The technique Will not (won’t) be limited o specific organs (Future
Indefinite Passive).

VII. Complete the proverbs with the appropriate degree of comparison of the
given adjectives.

1. It's (easy) to forgive an enemy than a friend. 2. Honesty is (good) policy.

3. Actions speak (loud) than words. 4. (good) late than never. 5. The (little)

people think — the (much) they say. 6. Hope for (good), prepare for (bad).

% Capital cost - KanuTanTbHBIE BIOKECHHS
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LESSON 4

If a task is once bequn, never leave it till it’s done.

Be the labour great or small, do it well or not at all.

Before reading the following text about CT try to remember some new

words and phrases.

1. artefact/artifact ['Rtlfxki] » apredakr, 4To-1100 CIIydaiiHOe
2. asyet[xz ‘jet] » BCe ellle, IoKa, 0 CUX II0p
3. bowel ['bauql] » KHUIIKa
4. call for [KLI fL] » TpeboBaTh, IpeycMaTpUBaT
5. drainage ['drelnidZ] » JpeHupoBaHHUE (PaHbI)
6. employ [Im'plOl] » MPUMEHSTH, YIOTPEOJIATh, HCIIOIb30BATh
7. heavily ['hevlll] » CHJILHO
8. in-patient ['In"pelSqgnt] » CcTanuoHapHBIH (00IHHON)
9. liaison [lI(:)'elzOn] » CBS3b
10. mainstay ['melnstel] » TJaBHas MOJICPKKa, OMOpa, OIIOT
11. moderate [mOdqrlt] » CpeIHHA, yMEPESHHBIN
12. otherwise [ADqwalz] » WHa4e, B IPOTUBHOM ClIyJac
13. out-patient ['aut"pelSqgnt] » amOysaTopHbIi (00IBHOM)
14. pelvis ['pelvis] > Ta3
15. resemble [rl'’zembl] » TMOXOJUTh, UMETh CXOJACTBO
16. site [salt] » pacmojiaratb
17. tumor ['tjHmMQ] » OITyXOJIb
I1. The following words are all taken from the text. Match each one with its
correct definition in the right-hand column.
1. technique a. detailed study of a subject to find out something new
2. chest b. the treatment of illness without operations
3. abdomen c. to place something in any area
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4. medium d. a patient getting treatment while living in a hospital
5. to site e. method of doing something, e.g. testing or treating
6. therapy f. the part of the body containing stomach and bowels
7. investigation | g. a person visiting a hospital for treatment but not living
there 2
8. out-patient | h. substance
9. in-patient 1. to make something weaker
10. to attenuate | j. upper part of the body containing lungs and the heart
I11. Pay attention to the faux amis given below. Try to remember them.
1. medium » cpeda, a HE TOJIBKO MeIUyM (y CIIUPUTOB — JIUIIO0, SBIISIOIICECS
['mJdjgm] MIOCPETHUKOM MEXTY JIFOJIBMHA U MUPOM «TyXOBY)
2. operator » épau, denarouuti onepayuio, a He TOJILKO OIepaTop
3. selection » 6b100p, N00OOP, HAOOpP, A HE TOIBKO CENCKITUS

IV. Read the text and find out if CT can replace other techniques in making
diagnosis or treating.

5> COMPUTED TOMOGRAPHY

ultrasound offers an alternative to CT as a sectional imaging technique. If a good

Relationship to Other Techniques

In the abdomen, pelvis, and musculoskeletal soft tissues,

quality image is obtained by ultrasound, the two techniques are usually
comparable in application. However, the results of ultrasound, unlike CT, are
limited by the presence of bowel gas and bone, and if these prevent good images
being obtained, CT is more reliable. Ultrasound is also attenuated by fat, making
the technique more suitable for slim patients, whereas a moderate amount of

body fat improves image quality in CT. Ultrasound is of limited use in the chest.
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The technique which most resembles CT is magnetic resonance imaging
(MRI). Like CT, MRI is a cross-sectional technique, but unlike CT, examination
in any plane is possible. MRI has the advantage of not employing radiation, and
it discriminates between soft tissues to a degree unequalled by any other
technique. However MRI is expensive and of limited availability. Movement
artefact is a problem in studying the abdomen, because scan times are long and
there is, as yet, no generally available contrast medium to label the bowel, as
there is in CT. Little signal is obtained from lung and MRI does not compare
with CT in this area.

CT-Guided Interventional Techniques

A wide range of percutaneous®’ therapeutic procedures are now per-
formed under CT control. The principal advantage of the technique is that it
permits the operator to site an instrument with confidence and safety, even in
relatively inaccessible areas of the body. The most common technique is CT-
guided biopsy. CT-guided drainage can also be used in the treatment of most
deep-seated abscesses and other pathological fluid collections. Guided neuroly-
sis>®, tumour lysis™ by alcohol injection, and laser therapy are also possible.

Computed tomography. Conclusion.

Although the capital and running costs™ of CT are high, the technique is
undoubtedly cost effective’’. It can be used to achieve an early diagnosis in
patients who would otherwise need to undergo a large number of alternative
investigations, and it can be performed on an out-patient basis, reducing costs
for in-patient investigation. Moreover, the diagnostic and therapeutic applica-

tions of CT frequently replace exploratory laparotomy™>, or other major surgical

T Percutaneous ["pWKju'telnjgs] — moaxosKHbIii.
* Neurolysis [nju'rOlISIS] — HeBpoM3 — pa3pylieHne HePBHOI TKAHH, XMPYPrHUECKas: ONEPAIis 0CBOOOXK ICHH S
HEpBOB OT CIIaeK.
¥ Lysis ['lals|s] — musuc, pacTBopenue, paspylieHue.
Running costs — TeKymue BIOXXEHHS
3! Cost effective — pentabebHBII, OMPaBIBIBAOLIHIT 3aTPaThL.
32 Exploratory laparotomy [eks'plLrqtqrl "Ixpg'rOtgml] — quarsocTHyecKas IanopoToMus.
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procedures. Maximization of these cost benefits> is heavily dependent on good
patient selection, and calls for close liaison between the surgeon and the
radiologist.

In the future the clinical role of CT will need to be reassessed as MRI

develops. For the present, CT is the mainstay of cross-sectional imaging.

V. Read the text again and write down appropriate questions for

the following answers.

1. Ultrasound does.

2. They are limited by the presence of bowel gas and bone.

3. By fat.

4. Magnetic resonance imaging most resembles CT.

5. They are cross-sectional techniques.

6. It has advantages of perfect discrimination between soft tissues and not
employing radiation.

7. Its high cost and limited availability are.

8. Percutaneous therapeutic procedures, biopsy, drainage and others are now
performed under CT control.

9. An early diagnosis in patients.

VI. Match adjectives in A with nouns in B and translate the phrases.

A. slim, therapeutic, common, soft, moderate, contrast, available, wide, good,
little, inaccessible, early;

B. diagnosis, medium, signal, tissues, technique, areas, amount, quality, image,
patient, procedures, application, range.

VII. Which word does not belong to each of the following groups?

1. computed tomography, magnetic resonance imaging, surgery, ultrasound

2. abdomen, chest, bowel, pelvis

33 Cost benefits — oxymaeMocTh 3aTpar
43



3. X-ray tube, photoelectric detectors, cross-sectional radiograph

4. examination, investigation, therapy, reading, exploration

VIII. Discuss the information from the texts you’ve read about CT. Try to use

O© 0 3 O W K W N =

N N N N /) o e e e e e e
W NN = O O 0 N B W NN = O

N
=

some of the following expressions giving your opinion.

. From my point of view

. In my opinion

. In my view

. To my mind

. It should be said that

. It is interesting to note that
. I (don’t) think

. I (don’t) believe

. I dare say

. I am far from thinking that
. I’m sorry to say that

. On the one hand

. On the other hand

. They say that /It’s said that
. It goes without saying that
. As far as [ know (remember)
. If I am not mistaken

. In other words

. Isee

. I think so too.

. Furthermore

. However

. In addition (to this)

>

YV V V V V V V V V V V V V V V V VYV V V VYV VYV VY

C Moel TOYKH 3peHus

[To MmoeMy MHEHUIO

Ha moit B3rsn
[To-moemy...

Crnenyer cka3atrb, 4TO
HMHTEepecHo 3aMETUTh, 4YTO
A (1e) nymaro

A (1e) cuuraro

Ocmentock yTBEPK1aTh, YTO

S manek ot TOro, 4ToOBI YTBEPKIAATh, UTO

K coxxanenuro, s 1OJKEH CKa3aTh

C ogHOM CTOPOHBI
C npyroi cTOpoHbI
I'oBopsT, 4TO

Camo co0oit pazymeeTcsi, 4To

Hackoyibko MHE U3BECTHO (51 IOMHIO)

Ecnu s He ommbaroch
Jpyrumu ciioBamu
[Housaruo

S Toxe Tak gymaro

K Tomy ke, kpome TOro0, O0JIee TOTO

OnHako, TEM HE MEHEE

Bno6aBok, kpome Toro



24. So » Tak, utax

25. Nevertheless » Tem He MeHee
26. Moreover » Boee Toro
27. On the contrary, it is » Hanpotus, 310

28. 1 think you’re rather optimistic/ » S mgymaro, Thl CIHMIIKOM ONTHMHCTHYEH,

unrealistic saying that TOBOPSI, UTO

IX. Make two or more groups. One group will be inventors of computed
tomography. The other group (groups) will be doctors, technical experts, or
some interested persons.

Imagine you are an inventor of the computed tomography.

1. Draw a picture or a plan.

2. Be ready to present your invention to
the experts. How can people use your
invention? What do people need it for?

3. Advertise your invention. Make a

- poster and advertisement for a TV or

A radio programme.

Imagine you are an expert, a doctor or just an interested person.

1. Be ready to ask inventors about their device. How does it work? What is it
for? And so on.

You may use the phrases from the previous exercise while discussing.

? IX.  Have some fun. Can you solve this problem?
After a woman was blindfolded®®, a man hung up her hat. She walked
50 feet, turned around, and shot a bullet™ through her hat. How did she

manage to do this?

3* Blindfolded ['blalndfquldid] — ¢ 3aBs3anHBIME r1a3aMHu.
3 Bullet ['bullt] — myss.
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16.
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18.
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UNIT III

HEART PROBLEMS

(Grammar: Modal Verbs)

LESSON I
Whatever you cannot understand,

you cannot possess.
Goethe

Before reading the following text try to remember some new words and

phrases.
alarm [g'IRm]
alleviate [q'lJvlelt]
apart ['pRt] from that
completion [kgm'pldSqgn]
deliver a report
desktop ['desktOp]
downloaded ['daun”lqudid]
get on
heartbeat ['hRtbJt]
identify the cause
[al'dentfal Dqg kLZz]
instant ['Instqnt]
misery ['mlzqrl]
reassurance ['rJq'Suqgrgns]
referral [rI'fWrql]
remainder [rI'melndq]
routinely [rH'tInll]
urgently ['WGqntll]

worsen ['WWsqn]

» CMSITEHHUE, CTpax, BOJIHEHUE, TPEBOTa

»obneryatsh (00b, CTpaaHus), CMIT4aTh

»He TOBOPS YK€ O TOM, KpOME TOTO

»3aBepIlICHHE, OKOHYaHHE, 3aKITFOUCHUE

> TIPEJICTABIISITh OTYET

» HaCTOJIbHBIN

» 3aJI0KCH(HBIN ), 3arpyKeH(HBIH)

» [IPOJIOJKATh, JTAANTh

» cepACUHbIN yaap

» pacrio3HaBaTh, UICHTU(UIIUPOBATH
IPUYUHY

» HEMEIUIEHHBIN, MTHOBEHHBIH

» CTpajiaHue

» yCIIOKanBaHNE

»HanpaBliieHue (K Bpady)

» OCTaJIbHBIC

» B TUTAHOBOM TIOPSJIKE, PETYIISIPHO

» CPOYHO

» yXyAmaThCs

Il. Pay attention to the faux amis given below. Try to remember them.
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1. director [dI'rektq],[dai' rektq] » PYK0o8oOumeib, a He TOJIbKO AUPEKTOP

2. general ['Genqrql] » 00wuil, HeCneyuatu3upoOsanHblll, a He
TOJILKO T'eHepal

3. officer ['Oflsq] > cayacawutl, YUHOBHUK, COMPYOHUK, a
HE TOJBKO oduIep

e.g. executive officer » YIPaBIISIONINNA JIe]IaMu

I11. Match the English words and phrases in A with their Russian equivalents
in B.

A. 1) irregular heartbeats, 2) normal life, 3) the UK-made monitor, 4) sixty to
seventy per cent, 5)abnormal heartbeats, 6) possible diagnosis, 7) general
practitioner, 8) general requirements 9) until the arrival.

B. a) ot 60 o 70 mporeHTOB, b) MaT4MK, Mpou3BeAeHHBIH B Bennkobpuranuu
(O6benunennom  KoponeBcTBe), ) BOBMOXKHBIA  AuarHo3, d) HEPOBHOE
cepaueOuenue, €) 10 nosiBieHus, f) aHomanbHOe cepaleOueHue, g) oObIYHAs
XKU3Hb, h)oOmme  TpeOoBaHUS, 1) OOBIYHBIN  MPAKTUKYIOIIUMH  Bpad,

COBMENIAONINI 0053aHHOCTH TepareBTa u XUpypra.

o

Q

-

IV. Translate the sentences. Pay attention to the Modal Verbs and
their equivalents.

1. A Cardionetics machine can be fitted by a general practitioner (GP) to
patients. 2. The doctor will be able to decide whether to refer the patient to a
hospital or simply to give reassurance. 3. All those patients had to go for tests at
a hospital to identify the cause of their symptoms. 4. 24-hour ECG recordings
have to be downloaded to a computer and analysed by a skilled technician.
5. Results can be given to a patient. 6. For those who had a heart disease, a wait
could worsen their condition. 7. The monitor is able to classify nine rhythm

disorders. 8. If we look back into history to trace the beginnings of the Atomic
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Age, we may start the story with the experiment performed by Roentgen.
9. Some rays must be coming from the tube. 10. Any person might realize the
importance of this discovery. 11. This technique should be used to examine
structures and machinery. 12. All the patient has to do is to lie on the couch.
13. Sometimes contrast media are to be given. 14. He is allowed to use new
technique during his experiments. 15. To become a good specialist in medical

equipment one should know the rules of electrical safety in medicine.

V. You are to read the text about new ECG (electrocardiogram). Before
reading discuss some questions connected with heart problems. Use the

words and phrases from the box.

1. Should every person go for tests at a|to have heart (or any other)
hospital? Why? disease; to need treatment; to
2. How much time do they need to get a | wait several weeks for an
possible diagnosis with conventional | appointment (results); special
technique? equipment;, to need further
3. Is it dangerous to use conventional | tests;, ECG recordings; to be
devices for examinations? Why? What | analysed by a skilled specialist;

could happen to a patient? stress

(R VI. Read the text and answer the following questions to find out

investigation?

the importance of using the device described in the text:

1. Can a Cardionetics machine be used for in-patient or out-patient

2. Should patients follow special rules wearing this device?
3. Are the patients to return to the surgery or use a computer to deliver a report

to the doctor?
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4. How much time does it take to find out what is wrong with the help of the
C.Net2000+ device?

5. Who is able to fit a Cardionetics machine and decide if a patient needs
further tests and treatments?

6. Where was the C.Net2000+ device designed and produced? (By the way, you
will get this information in details, reading part II).

Monitor Gets to the Heart of the Problem
Part 1
(4 revolutionary wallet-sized heart monitor is saving lives, money and misery)

A Cardionetics machine can be fitted by a general practitioner (GP) to
patients visiting the surgery with symptoms such as irregular heartbeats,
palpitations®® and dizziness’’. The patients are sent home wearing the
C.Net2000+ device and advised to get on with their normal lives.

After 24 hours they return to the surgery where the UK-made monitor
delivers a report to the doctor, either through a desktop printer or a computer. A
possible diagnosis is offered and the doctor is able to decide whether to refer the
patient to a hospital (urgently or routinely) or simply to give reassurance.

The UK’s 29,000 GPs see at least three patients with palpitations or
abnormal heartbeats in their surgeries every day. Sixty to seventy per cent of
those will not have heart disease but the remainder will need further tests and
treatment.

Until the arrival of this new ambulatory [Xmbjulgtgrl] ECG
(electrocardiogram) heart monitor, designed and produced in the UK, all those
patients would have had to go for tests at a hospital to identify the cause of their
symptoms, and sometimes wait several weeks for an appointment. Apart from

that, traditional, hospital-based, 24-hour ECG recordings have to be

36 Palpitation ["pxIpl'telSqn] — cepauebuenne — 3aMeTHAs BHIPaKEHHAS My ICALIUS CEP/LA, OOBIYHO C
YBEJIIMIEHHOW YaCTOTOW WIIM CHJION, C HApyIIEHHEM pUTMa WiH 0e3 Hero

37 Dizziness ['d1zInls] - ronoBokpyseHue
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downloaded to a computer and analysed by a skilled technician and which again
means delay before results can be given to a patient.

Waiting to find out what is wrong can cause a great deal of stress to
patients, whether there is a need for alarm or not. For those who do have a heart
disease, a wait could worsen their condition, or even be fatal.

Because the new monitor provides GPs with an instant report at the
completion of a test, hospital referrals and waiting lists can be reduced because
patients who do not have heart disease can have their fears alleviated, and those
who do have potential problems can be referred to the appropriate specialist. If
necessary the results from the machine can be emailed to a cardiologist at a
hospital for advice.

o,

“0"4 VIL Fill in the gaps with the appropriate modal verbs or their
S equivalents.

1. Those who lose today ... win tomorrow. 2. Books and friends ... be

few but good. 3. A man ... do no more than he ... 4. Liars ... to have
good memory. 5. Life ... only be understood backwards; but it ... be lived
forwards. 6. A fool ... ask more questions than a wise man ... answer. 7. What
we ... to learn to do, we learn by doing. (Aristotle) 8. My people and I have
come to an agreement which satisfies us both. They ... to say what they please,

and I ... to do what I please. (Frederich the Great) 9. He has made his bed, and

he ... to lie on it. 10. A man without a smiling face ... not open a shop.
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and phrases.

1.

before long

2. draw on

3. highlight [‘hallalt]
4. hook [huk]

5.
6
7
8

medication ['medI'kelSqgn]

. pacemaker ['pels"melkq]
. pick up

. setup

YV V VYV VYV ¥V VYV VY VY

LESSON 2

Never stop believing
You can touch the sky.

Before reading the second part of the text try to remember some new words

CKOPO, BCKOpE

4yeprarhb, 3aMMCTBOBATh
BBIJIBUT'aTh HA IIEPBbIN IUIaH
3aleMIATh, IPULEIUISATh
JIEKAPCTBEHHAs TEpAIlKsl, JICUCHHE
NeHCMENKep, BOAUTEIb PUTMA
30ecb HATH, OOHAPYKUTh

Y4UpCiKAaTb, OCHOBBIBATb, OTKPHBIBATb

. Read the following part of the text and put down all the advantages of the

C.Net2000+ you are to find out (both in the first and second parts).

Monitor Gets to the Heart of the Problem

Part 11
The C.Net2000+, by Cardionetics, in Hampshire, southern

{ 600,

England, drawing on previously programmed information, monitors the heart’s

electrical activity, looking for changes in rhythm. With every beat of the heart,

the device examines the signal and identifies any abnormal conditions. The

monitor is able to classify nine rhythm disorders. Also, if patients feel any

symptoms, they can press a button and the machine will record this.

Lightweight and comfortable to wear, the device sits in a carrying case

hooked onto a belt. Three electrodes are attached to the patient’s chest with

electrode pads.

Doctors using the mini monitor are reporting that they have been able to
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identify people needing treatment to prevent strokes’, and others requiring
pacemakers or medication for various conditions picked up by the device.

One GP in Yorkshire, northern England, even discovered his own heart
problem when demonstrating the C.Net. The monitor highlighted an
abnormality and, before long, he had had a mitral valve® replaced with a
mechanical one.

Cardionetics was set up in 1995 by technical director Philip Needham
and chief executive officer Chris Francis with support from colleagues at Brunel
University Industrial Design Department, based near London, and research
scientist Tom Harris.

Development of the C.Net2000+ was partly funded by grants from the
UK’s Department of Trade & Industry. Hundreds of GPs are now using the
device, as are doctors in other countries, such as India, South Africa and South

America. Liz Clark, London Press Service

1. Get ready with a summary of the text. Include the information of origin and
advantages of the device introduced, prove its effectiveness (add the fact).

Don’t forget to give your own opinion.

IV. Have some fun.
Clever Sofa
An amazing new sofa has been invented by a group of

scientists in Northern Ireland. As soon as you sit down on it, it will know it’s
you. Then it’ll be able to set lots of electrical appliances just how you like them,
like the lights or the TV without you having to move a finger. The sofa is
connected to a computer and weighs you when you sit on it, then it checks its
memory and decides who you are. The inventors hope that their idea will also

help sick people.

3 Stroke [strquk] — yap — BHe3amHbIit MO3roBoil y1ap; TOUHee TPOMGO3, KPOBOM3IHSIHHUE.
% Mitral valve ['maltrgl vxIV] - MuTpanbHbIii Kiiamas
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UNIT IV
ELECTRICAL SAFETY IN HEALTH-CARE FACILITIES

(Grammar: Non-Finite Forms of the Verb. The Infinitive)

LESSON I

Learn to walk before you run.

I. Try to learn some new words.

1. deliberate [dI'llbqrlt] » HaMEpPCHHBIH

2. facility [fg'sllit]] » 000opynoBaHHE

3. ohmic ['‘qumlk] » OMUYCCKHI, aKTHBHBIH

4. susceptible [sq'septgbl] » 4yBCTBHUTEJbHBIN, BOCIIPUUMYHMBBIN
5. ubiquitous [ju(:)'blkwltgs] » Be3JeCyIlnii, TOBCEMECTHBIM

6. utmost ['Atmqust] » KpalHuH, NpeaeabHbIi

I1. Answer the question. The words in the box can help you.
Why do you think electrical safety in health-care facilities is very

important (more important than anywhere)?

» ubiquitous electronic equipment > healthy person

» connect(ion) to » to be more susceptible to
» living tissue » unwanted (harmful) effects of
» sick patient electricity

I11. Read the following passage to check if you are right.
Electrical Safety in Anaesthesia ['XnQqs'TJzlq] and Surgery
The subject of electrical safety in the operating theatre and elsewhere in
health-care facilities is of the utmost importance for the following reasons:
1) electronic equipment is now ubiquitous in health care;
2) there is no deliberate ohmic connection of electronic equipment to
living tissue in any other sphere; and
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3) the sick patient is more susceptible to the unwanted effects of

electrical energy than is the healthy person.

el

10.
1.
12.
13.
14.
15.
16.

17.
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asphyxia [xs'flkslq]

assume [q'sjHmM]

char [CR]

common  sense [kOmqgn
sens]

dramatically [drg'mxtlikqll]
electrocution [I"lektrg'kjHSqn]
ensue [In'sjH]

excessive [IK'seslv]
impedance [Im'pJdgns]
magnitude ['mxgnltjHd]

make use of [melk jHs Ov]
morbidity [mL'bldItl]
mortality [mL'txIItl]
perspiration ["pWspq'relSqn]
realm [relm]

to a certain extent

[tH g 'sWitn Iks'tent]

trunk [trANK]

>

>
>
>

YV V.V V V VYV V V V V VYV V

IV. Mind the pronunciation and translation of the following words.

OTCYTCTBHE JIbIXaHUS, achukcus
IpeanoaraTh
00XHUTraTh, 00YTIIMBATh

31paBbIi CMBICII

BIICUATIISAIONIE, PA3UTEIBLHO
CMEPTh OT JIEKTPUUECKOIO TOKA
CJIEJIOBATh, SIBISATHCS PE3yIbTaTOM
Ype3MEpPHBIN

MOJTHOE COMPOTHUBIICHHE
BeJIMYMHA

UCII0JIb30BaTh

00JI€3HEHHOCTh

CMEpPTHOCTb, CMEPTEILHOCTD
MOTOOT/IETICHUE

obnactp, chepa

a0 Ol'[pCI[CJIGHHOﬁ CTCIICHU

TYJIOBUIIIE, CTBOJI (HEPBA, COCYa)



V. Match the following words and phrases in A with their Russian

equivalents in B.

A. 1) understanding, 2) electrical damage, 3) applied current, 4) alternating

VI.

A|/B|C|D|E|F|G|H|[I]|J]|K|L|M]|N
AlO/M|P|M|A|G|N|I|T|U|D|E|C
s|Q|o|R|s|c|T|UlV|W|[X]|Y|Z]|U
PIE|IR|[S|[P|[I|R|A][T]|IT]O|[N|G|R
"_p HIA|T|B|C|LID/E|F|G|H|I|J]|R
Y A|lA|[B|C|I|D|E|D/A|M|A|G|E
X|E|L|E|[C|T|R]O|C|U|T|[I]|]O]|N
| F|1 [G|H|Y[I[|J|K|L|M|[N|O|T
AlP|TIQ|RI|S|T|U|lV|W|[T|U|V]|W
Q|W|Y|E|[R|T|Y|U|I]|O]|P|P|L]|K

current, 5)excessive current, 6)chemical burn, 7) respiratory
[rIs'palgrqtgrl] muscle ['mAs(q)l] spasm ['Spxzm], 8) temporary cardiac
arrhythmia [g'rIDmIq], 9) permanent cardiac damage, 10) direct current,

11) charring, 12) respiratory arrest.

. @) BpeMEHHas cepjeyHas apuTMus, b) mepeMeHHbIH TOK, C) Ype3MEPHBII

TOK, d) MPUIIOKEHHBIN TOK, €) MOHUMaHue, f) mopaxeHue AMEKTPUIECKUM
TOKOM, g) IOCTOSIHHBIN TOK, h) XUMHUYECKHUI 0XKOT, 1) CI1a3M JbIXaTeIbHOM
MBIIIIIBI, j) HEOOpaTHMOE TMOpaKeHHE Ccepiia, K) oxkor, l) ocraHoBka

JAbIXaHHA.

Can you find eight words on the topic “Electrical Safety in Health-Care

Facilities” in the grid below? They are written horizontally/vertically.

VII. Fill in the gaps with the appropriate words from the box.

Charring, healthy, ubiquitous, sick, dramatically, asphyxia
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1. He’s never been ill. He is a ... person. 2. You can see computers everywhere
nowadays. They are ... 3. If a person isn’t healthy and is at the doctor’s we can
say he or she is a ... patient. 4. Everybody must be careful with electricity or fire
to prevent .... 5. Water and, especially, perspiration reduce the resistance

6. Sometimes he has ..., 1. e. there is no air in his lungs.

VIII. Translate the sentences given below. Pay attention to the forms and
functions of the Infinitive.
1. An electric current may cause damage. 2. Electrical energy converted into
heat will cause damage proportional to the product of time and current. 3. To
trace the beginning of the Atomic Age we may start with an experiment of Dr.
Roentgen. 4. He was advised to get on with his normal life. 5. The cause of this
symptom will be identified in short time. 6. To find out what is wrong can take
much time. 7. This device was first to be worn with comfort. 8. Measurements
from a small area can be reprocessed to give a high resolution image.
9. Everybody wants to be the first. 10. To put it briefly, electricity is both useful

and harmful at the same time.

(6

electricity and factors on which they depend. ﬂ

HARMFUL EFFECTS OF CURRENT ELECTRICITY

IX. Read the text and name harmful effects of current

There are a number of ways by which an electric current passing through
living tissue may cause damage. With an understanding of these mechanisms,
electrical safety enters the realm of common sense.

Risk of electrical damage may occur whenever the body, or part of it,
becomes part of an electrical circuit. The amount and variety of morbidity and
mortality depend upon the magnitude of the current, the time for which it passes

through the body, and, to a certain extent, the frequency of the applied current.
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From Ohm’s [qumz] law, I equals E/Z (I divided by Z) where I is the
current in amperes ['XmMpFQz], E equals the potential difference in volts across
Z, which is the resistance (or impedance with alternating current (a.c.)). The
current passing through the body therefore depends not only upon the magnitude
of the applied voltage but also upon the electrical resistance of the body; the
lower the resistance, the higher the current. If the skin was perfectly dry, the
skin resistance alone would be between 100 000 ohm and 300 000 ohm.
However, water and, especially, perspiration reduce this resistance dramatically,
such that the average resistance may be assumed to be between 50 ohms and 10
000 ohm when assessing electrical risk.

The morbidity of excessive currents passing through the living body may
be due to one or more of the following:

(1) electrical energy being converted into heat which will cause damage
proportional to the product of time and current; this may even progress to
charring (a process made use of in radio frequency surgical diathermy*’);

(2) hypoxemic*' damage due to respiratory muscle spasm, or temporary
cardiac arrhythmia; permanent cardiac damage may also ensue;

(3) chemical burns at contact points due to electrolysis; this type of
morbidity only occurs when there is a direct current (d.c.) component to the
electric current.

Death from electrocution may occur due to asphyxia caused by the
respiratory muscle spasm, respiratory arrest due to CNS** dysfunction, or
because of cardiac asystole [g'slstqll] or arrhythmia.

Damage to any particular part of the body is dependent upon current

density or current per unit cross-sectional area of the current pathway.

* Diathermy ['dalgTWmI] - uatepMus — TIOKaIbHOE MOBBIIIEHHE TEMIIEPATYPbl B TKAHSX, BHI3BIBAEMOE
IEKTPUIECKHM TOKOM BBICOKOH Y4aCTOTBI, YIBTPa3BYKOM WIIH KOPOTKOBOJIHOBBIM H3JIYyYCHUEM.
*! Hypoxemia ["halpg'’ksImlQ] - rUImoKceMus — CHIDKEHHOE HAChIIIEHHE KMCIOPOAOM apTepHabHOM KPOBH.
> CNS — central nervous system ['sentrgl 'nWvgs 'slstim] — nenTpaibHas HepBHas cucTeMa.
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What about the effects of increasing current at 50 or 60 Hz through the
human trunk? These values vary greatly under different conditions, the most
obvious of which is the route that the current takes through the body; the most
dangerous of which is that which passes through the axis of the heart. Other
factors causing variation include sex, body weight, and state of health of the area
of contact, and the frequency, the waveform, and the duration of the electric

shock.. John T. B. Moyle

X. Are the following statements true or false?

1. There is electricity almost everywhere in health-care facilities.
2. Electronic equipment is connected to living tissue in health care as often
as in any other sphere. 3. Unwanted effects are more dangerous for sick
patient than for healthy person. 4. When electronic equipment is connected to
living tissue the body or part of it becomes a part of an electrical circuit.
5. The more is the magnitude or frequency of the current the more damage
may occur. 6. The electrical resistance of the skin doesn’t depend on dryness
or perspiration of it. 7. Electrical energy can cause charring. 8. Electrical
energy can cause death because of asphyxia, respiratory arrest or arrhythmia.
9. Damage to any particular part of the body isn’t dependent upon sex, body

weight, state of health or the duration of the electric shock.

X1. Answer the questions to make up a summary of the text.
1. What problem does the text deal with? 2. Why is this problem
of great importance? 3. When may the risk of electrical damage

occur? 4. What do the examples given in the text illustrate (well enough)?
What factors do morbidity and mortality depend upon? 5. Give any
examples of harmful effects of current electricity and their dependence

upon certain factors. 6. What does the author conclude with?
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LESSON 2

To make your dreams come true, wake up!

I. Read the following passages about importance of electrical safety in
health care facilities. Choose the statements you agree to or express

your own opinion.

/Ithink electronic equipment can cause a m

harmful effects in living tissue. That is why we

should know as much as possible about the factors

which may cause any damage in human body.

In my opinion to become a good

specialist in medical equipment

one should know the rules of

electrical safety in medicine.

To my mind everybody must learn the
rules of electrical safety as electronic
equipment is now ubiquitous in domestic

and industrial environment.

(="
/It 1s not necessary for specialists in V

medical equipment to learn the rules of h

electrical safety or harmful effects of

electricity as they are well-known.

7
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I1. Mind the pronunciation and translation of the following words.

1. bias ['balgs] > YKJIOH
2. cut-out ['kAtaut] » TIPEIOXPAHUTEIb
3. fault [fLIt] > aBapus, OBPEXKIACHHUE, HEUCIIPABHOCTh
4, ferrite ['ferlt] »  (beppuTOBBIi
5. fine [faln] >  TOHKHH
6. item [‘altgm] > KaXJbIil OTACIbHBIN MPEIMET
7. live [lalv] »  TI0J HANPSHKCHUEM
8. neutral ['njHtrql] » HCUTpaNbHBIN
9. preset ['prd'set] » 3apaHee yCTaHOBJICHHBIH, 3a/IaHHBIH
10. primary ['pralmaqrl] » TepBHYHAs OOMOTKaA
11. single turn ['sINgl tWn] »  OJUH BUTOK
12. transformer [trxns'fLmqg] > Ttpanchopmartop
13. trip-out [trlp 'aut] > OTKIIOYaTh
14.  winding ['walndIN] » o0o0MOTKa
15. wire ['walq] » TIpOBOJ
7’ I1l. Translate the sentences paying attention to the Infinitive

Constructions.
1. Any protective cut-out system is unlikely to be sensitive enough to
protect against currents above preset values. 2. Such sensitive devices are
very likely to trip-out in non-fault conditions. 3. Specialists would like
protective cut-outs to be built into each piece of electronic apparatus. 4. A fault
condition occurring in one piece of equipment did not cause the power supply of
other life-supporting equipment to be tripped-out. 5. The chief engineer thinks
the ELCB (earth leakage circuit breaker) have to be manually reset after the

fault condition has been rectified. 6. This new cut-out is reported to be effective.

60



IV. Read the text and say if the approach to electrical safety

e

1

PROTECTION AGAINST ELECTRICAL INJURIES AND
ELECTROCUTION

in medicine differs from that in the domestic or industrial

situation. Why?

The philosophy of electrical safety in medicine has a different bias from
that in the domestic or industrial situation. The reasons for this are:

1. Only in the medical environment is direct electrical connection with
the body necessary (surgical diathermy, electrocardiogram, electromyogram,
electroencephalogram, etc.);

2. Any protective cut-out system must be sensitive enough to protect
against currents above preset, but very low, values due to fault conditions,
passing through the body. Such sensitive devices are very likely to trip-out in
non-fault conditions; this would also be dangerous to life, in the case of
ventilators, dialysis machines, and extracorporeal circulation pumps®.

3. Protective cut-outs would have to be built into each piece of electronic
apparatus and designed in such a way that a fault condition occurring in one
piece of equipment did not cause the power supply of other life-supporting
equipment to be tripped-out.

Electrical safety in the domestic and industrial environment and for the
doctor’s surgery (office), where single items of diagnostic apparatus which are
not life supporting and conventional office equipment are used, is nowadays
provided by a device called an earth leakage circuit breaker (ELCB). The live
and neutral conductors are passed through a ferrite ring, thus forming the single
turn primary of a transformer. The secondary winding consists of many turns of

fine wire, which are connected to a solenoid. Under normal conditions, with no

# Extracorporeal circulation pump ["ekstrgkL'pLrlgl "sWKkju'lelSqn pAmp] — anmapar HCKyCCTBEHHOTO
KpOBOOOpaIIeHHSI.
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fault in the apparatus supplied through the ELCB, the current in the neutral
conductor is equal and opposite in polarity to that in the live conductor, and
therefore there is no change in the magnetic field and no current is induced to
energize the solenoid.

If a fault occurs such that electrical leakage current passes out of the
system, say, through a human body, then there will be an imbalance of current
between the live and neutral conductors and a voltage will be induced to
energize the solenoid. Energization of the solenoid mechanically disconnects the
live and neutral conductors from the apparatus. The ELCB has to be manually
reset after the fault condition has been rectified. ELCBs are normally arranged
to supply more than one socket outlet, which means that a single fault may

disconnect the supply from a number of pieces of equipment.

V. Choose the correct alternative for each sentence.

1. Principles of electrical safety in medicine differs from these

a) in the domestic situation
b) in the industrial situation
¢) in the domestic and industrial situation.
2. One of the reasons is that
a) there is direct electrical connection to living tissue in any situation
b) there is deliberate ohmic connection to living tissue in health-care
facilities
c) there is no deliberate ohmic connection to living tissue in health-care
facilities.
3. The other reason and difficulty is that a protective cut-out system must be
sensitive enough to protect against
a) excessive applied current

b) very low current
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c) very low current which is above preset values and not to trip-out in

non-fault conditions.

4. Moreover each piece of electronic apparatus should have separate protective

cut-out

a) to prevent the power supply of other life-supporting equipment to be
tripped-out

b)to cause the power supply of other life-supporting equipment to be
tripped-out when a fault condition occurs in any piece of equipment

c) to prevent a fault condition in any piece of equipment.

5. An earth leakage circuit breaker can provide electrical safety

VI.

a) in electronic equipment in any sphere
b) in the domestic and industrial environment
¢) in the domestic and industrial environment and in diagnostic apparatus

which are not life supporting.

Fill in the gaps and act out the dialogue.

Do you think it’s necessary to study the rules of electrical safety?
Certainly. Don’t you know that electronic equipment is now ... especially
in health care.

What do you mean saying “especially in health care™?

I mean there is no ... ohmic connection of electronic equipment to ... ...
in any other sphere. And the body may become a part of an electrical ...

I see. Is the ... patient more ... to the unwanted effects of electrical
energy than is the ... person?

No doubt the ... patient is more ... What is more the amount and variety
of ... and mortality depend upon ... and body ....

Do they depend on the ... or the ... of the applied current and the duration

of the electric shock?
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I think they do. Have you ever heard of any ... effects of current
electricity in health care?
They say ... burns may occur at ... points due to electrolysis.
And as far as [ know electrical energy converted into ... may cause ....
The worst of it is that ... may cause death due to asphyxia. Can’t we
prevent these ... effects of current electricity?

. safety is nowadays provided by a ... called an earth leakage circuit
breaker (ELCB). To tell the truth I think it is not very reliable.
All in all we must know the rules of ... and as specialists in medical

equipment we should design more reliable devices.

V1I. Have some fun.
- There are so called Sick Jokes in English. Here is one of them.
My husband wants me to get him something electrical for his birthday.

How about an electric chair?
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14.
15.
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17.
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LESSON 3

1t is better to have done something
Than not to have done anything at all.

I. Mind the pronunciation and translation of the following words.

. apart [q'pRt]

ceiling-mounted ['SJIIN 'mauntid]
comply [kgm'plal]

criterion (pl criteria) [kral'tlgrign]
distribution ["dIstrI'bjHSqnN]
erroneous [I'rqunjgs]

fit [flt]

gross [grqus]

housing ['hauzIN]

. inadequate [In'xdlkwI{]
. insulation ["Insju'lelSqgn]

. Intensive care unit

[In'tenslv kFq 'jHNI{]
intentionally [In'tenS(q)nqll]

knot [nOf]

mains [melnz]
maintenance ['melntgngns]
metalwork ['metlwE:K]
notify ['nqutlfal]

oximeter [Ok'sImltq]
pendant ['pendqnt]
permissible [pg'mlisqbl]
portable ['pLtqgbl]

» OTEJIBHO
» IPUKPETIIICHHBIN K TTOTOJKY
» IOAYUHSTHCS (TIPpaBHIIaM)

» KpUTEpHil

» pacripeneneHue, CTpyKTypa
» JIOJKHBIN, OIIHOOYHBIN
» CUIIBHBIH, 30POBBIH
» 00JIBIION

» KOXKyX, QyTisip

» He OTBEYaroIINi TPeOOBAHUAM
> W30JIALAS

» peaHuManus

» HaMEPEHHO

» CITyTHIBATh(Csl), 3Ty THIBATH(CS1)
» TJIaBHBIM, OCHOBHOM

» dKCIUTyaTarus(-IIMOHHBIN )

» METaJNTN3UPOBAHHBIC YACTH

> W3BEIATh, YBEOMIISTh

» okcuremomerp”?

» BUCSIYHI, IIOJIBECHOM

» IOy CTHMBIN

» TIEpEHOCHOM, TTepeIBIKHOM

4 OKCMZQMOMemp - HpI/I60p JJIA UBMEPCHUS CTCTICHNU HACBIICHUS KPOBHU KUCIOPOAOM.
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23.
24.
25.
26.

prone [prqun] » CKJIOHHBIN

rigorous ['rlgqrqgs] » TOYHBIH, TIIATCIBHBIN
transducer [trxnz'djHsq] » MaT4uK, TPUEMHUK
via ['valq] » qepes

Il. Match the English words and phrases in A with their Russian

equivalents in B.

A. 1) permissible level; 2) erroneous cut-out; 3) equipment in use; 4) safety

criteria; 5) rigorous criteria; 6) design criteria; 7) patient-circuit isolation;
8) relevant standards; 9) protecting housing of equipment; 10) inadequate
earth connection; 11) mains supply outlet; 12) on a regular basis;
13) qualified engineering staff; 14) ceiling-mounted pendant supplies;

15) regular maintenance records.

. @) Ha TIOCTOSIHHOW OCHOBE; b) mOJABEIIEHHbIE K TIOTOJIKY KabOenu;

c) kputepuu Oe3onacHocTd  d) KBaTUPUIMPOBAHHBIA  TEXHUYECKUM
NEPCOHAJI; €) JIOXKHOE OTKIIoueHue; f) u3omsduus mnanueHTa OT LEMu;
g) 3alIUTHBIN KOXYX 000pyloBaHMs; h) COOTBETCTBYIOIIME CTaHIAPTHI,
1) IOMyCTUMBIA ypOBEHbB; j) KpUTEPUH MPOEKTUpOBaHUs; k) peryispHbie
AKCIUTyaTallMOHHbIE 3amucy; |) po3eTka OCHOBHOrO KaOemns MUTaHUs;
m) TOYHbIE KPUTEPHUHU; N) 3a3eMJICHUE, HE OTBedaroliee TpeOOBaHUSIM;

0) UCTIOJB3YIoIIeecss 000PyI0BaHHE.

3~
: Read the text and say if it is possible to prevent l
electrocution and what the ways of prevention are. )
PREVENTION OF GROSS ELECTROCUTION

IN THE OPERATING THEATRE

The ELCB is unsuitable for use in the operating theatre and intensive

care unit for the following reasons.
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1. Permissible levels of electric current that may be allowed to pass
through the sick, and so electrically susceptible, patient are much lower than
those permissible in the fit and healthy person.

2. If an ELCB is designed to be extra-sensitive, it is always more prone
to erroneous cut-outs.

3. An electrical current may be deliberately allowed to pass through the
patient and may not all return to the equipment in use, but may find an
alternative pathway.

Because of these problems, the idea in medical electronics is to use ever
more rigorous design safety criteria, and by patient-circuit isolation rather than
the use of ELCBs.

All equipment that may come into contact with a patient should have
been designed and manufactured to comply with the relevant national and
international standards. International agreement about safe design is published
by the International Electrotechnical Commission (IEC) in the Standard IEC
601, which contains all the general requirements for all equipment and particular
requirements for each type of equipment.

The main protection against electrocution in the operating theatre and
elsewhere in the health-care facility is insulation, which minimizes the leakage
current that may pass through the human body. Insulation, which also refers to
the protective housing of equipment, must be designed so that possible leakage
currents do not exceed levels set out in Standard IEC 601 even if the earth
connection is inadequate. Earth conductors at mains supply outlets should be
tested regularly, and the external cables of equipment should also be inspected
carefully on a regular basis. These tests should be carried out by qualified
engineering staff. However, electrical safety is also the responsibility of the
users of the equipment.

1. Avoid portable distribution boards whenever possible.
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2. Use ceiling-mounted pendant supplies whenever possible, as they are
less likely to be damaged than those on the floor and are unlikely to become wet.
Keep water and electricity apart.

3. Avoid the use of long mains supply cables, and avoid damage to cables
by knotting, equipment wheels, etc.

4. Notify engineering staff of any visible damage to equipment or cables.

5. Make sure that regular maintenance records are kept and are available
for inspection by the user.

At high frequencies, high currents may pass along unexpected routes,
causing electrocution or burns. Burns may even occur between the body and
metalwork that is not intentionally a conductor but is earthed. Burns due to this
mechanism have occurred via the metalwork of operating tables and through the
transducers of pulse oximeters (modern pulse oximeter transducers are isolated

so that an earth pathway at high frequency cannot occur).

V. Fill in the gaps and act out the dialogue.

- I wonder, are there any national or international standards containing
requirements for health care equipment?

- As far as | know you can find themin ... ... ... ...

- Do they contain any general or particular ...?

- If I am not mistaken there are both ... ... for... ... and ... ... for each ... of ...

- Do you think this Standard IEC 601 set out levels of possible leakage
currents?

- ’ve no idea. But I believe that as ... safety is very important in ... equipment
they should have such standards.

- So medical ... should have been designed to comply with these ..., shouldn’t

1t?
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- I think you are right. By the way what is the main protection against
electrocution in the operating ...?

- I dare say it is ... as it minimizes the ... current that may pass through the ...

- I wonder, is electrical safety the responsibility of engineering staff or of the
users of the equipment?

- ’'m quite sure ... safety is the responsibility of both ... ... and the ... of the ...

The First among the Equals, the First among the Firsts

Everybody wants to be the first to do something. Somebody always
becomes the first. But there are few people lucky enough to be the first among
the firsts. How did they do it? Oh, it’s very simple. They just wanted it.

The first American President to receive a transcontinental telegram was
Abraham Lincoln, in 1861.

The first President to live in the White House was John Adams, who
moved in on November 1, 1800. The first President to broadcast from the White
House over the television was Harry Truman, in 1947.

From “English”
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UNIT V

LASER THERAPY

(Grammar: Non-Finite Forms of the Verb. The Participle, the Gerund)

LESSON 1

I. Mind the pronunciation and translation of the following words.

p—

. ablation [xb'lelSqn]

. adjunct ['xdZANKkt]

. angioplasty ['XndZIgpIRstl]
. exaggerated [Ig'zxdZgreltld]
. hardware ['hRdwFQ]

. lasing ['leizJN]

. luminal ['lHmMInql]

. plaque [pIRK]

. preclude [pri'klHd]

. recanalization [rI"kxnglai'’zeiSqn]

O 0 3 O »n K~ WD

[S—
S

11. resonator cavity
['rezgneltq 'kxvitl]

12. result from [rI'zAlt frOm]

13. result in [rI'zAlt In]

14. threshold [TreShquld]

15. translucent [trxnz'|Hsnt]

16. vascular ['vxskjulq]

People known as being too proud
to ask the way often go astray.

» ylajceHue, HCCEYCHUE, OTCCUCHHE
> JIOTIOJIHEHHE

> aHTHOILIACTHKA
» (1pe) yBeIIMYEHHBIHN, H3THIITHAN
» anmaparypa

» TEHEPUPYIOIIUN U3TyUeHUE

> JIFOMHUHAJIBHBI

» OJsIKa, TPOMOOIUT

» MpeNoTBpaIlaTh, yCTPAHATh, MEIIATh

» pexaHanu3aius (Harpumep, Tpomoa)

» 00BbEMHBIN pe30HATOP

» CIIeI0BaTh, IIPOUCXOINUTD B PE3yJIbTATE
» KOHYAThCsI, UMETh PE3yJIbTaTOM

» TIOpOor, IOPOroBas BEJIMYNHA

» TPOCBEYUBAIOIIIHH, ITOTYIIPO3PAUHBIN

» KPOBCHOCHBIT

45 Aneuonnacmuxa — mnacTH4YecKas Oorcpanus Ha CoCyaax.
4 . o
6 Jlromunanvrvii — OTHOCAIIUHNCA K ITPOCBETY KPOBEHOCHOI'O COCYyJa.
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Il. Match the following words and phrases in A and their Russian
equivalents in B.

A. 1) amplification, 2) stimulated, 3) wavelength, 4) pulse duration, 5) energy
output, 6) partial and totally, 7) reflecting mirror, 8) corresponding energy
level, 9) specific molecules, 10) electric current, 11) entire electromagnetic
spectrum, 12) the amount of time, 13) capability, 14) photothermal reaction,
15) luminescence  ['IHmMI'nes(q)ns], 16) conversion, 17) application,
18) occlusive  vascular  disease, 19) irradiate,  20) identification,
21) discrimination, 22) shock wave.

B. a) pororemnoBas peakius, b)9acTUYHO W TOJHOCTHIO, C) OTpaKaroIIee
3epkaio, d)mHa BONHBI, €) ycuieHue, f)nmpeoOpa3zoBanue, g) yaapHas
BOJIHA, h) 3JIeKTpUYeCKUid  TOK, 1) MPOJOJDKUTEIBHOCTh  IYJIbCAlLlUH,
]) IpUMEHEHHE, k) cooTBETCTBEHHBII AHEPreTUYECKHI YPOBEHB,
1) BO3OY>K/IEHHBIN, M) IFOMUHECIICHITUS, N)U30UPATEIbHOCTh, BBIJICIICHHE,
0) BBIXOJIHAasl ~ MOIIHOCTh,  P)TIOJIHBIA  3JEKTPOMATHUTHBIA  CIEKTD,
g) OTIpeICJICHHBIC  MOJICKYJIBI, ) CIIOCOOHOCTh, MOIIHOCTh, S) 3aKyIHoOpKa
COCYJIOB, t) KOJIMYECTBO BPEMEHH, U) ONO3HAHUE, BBISICHEHUE, V) 00Jy4aTh,

HCITYCKAThb JIYUH.

I11. Pay attention to the faux amis given below. Try to remember them.
number ['NAmbq] > yucno, Koauuecmaeo, yugpa, a He TOIbKO HOMED

specific [spl'sifik] > OMAUYUMenvHblll, O0COObll, ONpedeieHnblll, a He
TOJIBKO CHEIU(PUIECCKHIA

IV. Copy the sentences given below and underline participles. Pay €,

attention to the forms and functions of participle. Translate the
sentences into Russian.
1. Cavitation occurs, resulting in shock waves that disrupt tissue through a
mechanical mechanism. 2. The lasing medium is activated by an energy source.
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3. The specific molecules in the lasing medium are excited to their characteristic
higher energy levels and, reaching a threshold, they produce a series of laser
light emissions at specific wavelengths. 4. The energy output at each wavelength
is determined by the number of molecules at the corresponding energy level.
5. The wavelength emitted is theoretically possible throughout the entire
electromagnetic spectrum, ranging from X-rays through to microwaves. 6. The
high concentration of coherent light energy produced provides lasers with many
of their capabilities. 7. Luminescence can be described as the emission of light
energy from a molecule at specific longer wavelength(s), than the wavelength
absorbed. 8. The luminescence wavelength profile is usually a characteristic of
the particular substance irradiated. 9. The effect on tissue depends on the method
by which the energy is delivered, the amount delivered, the duration of the
exposure, and the wavelength used. 10. It is the mechanism employed for the
ablation and recanalization of non-calcified atherosclerotic plaque. 11. Plasma is
a high-energy state resulting from a high-intensity, short-pulse duration of laser

light.

V. Choose the proper form of the participle in brackets.
1.A computer is used to display the measurements as an image
(representing/being represented) a cross-sectional radiograph of the patient. 2. A
computer is used to display measurements (representing/ represented) by an
image of a cross-sectional radiograph of the patient. 3. (Used/Using)
appropriately, CT is capable of making a major impact on management
decisions. 4. (Used/Using) CT we can make decisions. 5. (Having
examined/examining) patient’s body doctors took him to the operating theatre.
6. (Having examined/examining) his new discovery he learnt all the possible
harmful effects. 7. (Being examined/examining) the patient answered a lot of

questions. 8. The basic image (manipulating/being manipulated) can be
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reprocessed to give a high resolution image. 9. Nowadays (used/using) specially

constructed computer hardware doctors can plan radiotherapy on the basis of CT

1mages.

[ : :
‘ﬁ VI. Read the text and say if laser systems are able to examine
8 tissues or treat them.

LASER FUNDAMENTALS

It 1s important to understand some fundamentals of laser energy delivery
before summarizing clinical experiences.

The word LASER is an acronym®’ for light amplification by stimulated
emission of radiation®. Although several different laser systems have been used,
major differences between them preclude their being compared to each other.
Three fundamental characteristics make each laser system unique; these are
wavelength, pulse duration, and energy output.

The laser hardware consists

of a resonator cavity that contains a

2
‘ - ‘I% translucent medium between a

\ partial and totally reflecting mirror.

laser light . . . .
emissions | The lasing medium, which gives the

Energy source

laser its name, is activated by an
1) Totally reflecting mirror; 2) ruby rod; 3) cooling liquid; 4) discharge
tube; 5) cooling tube; 6) partial reflecting mirror.

energy source, such as an electric
current or a flashlamp. The specific molecules in the lasing medium are excited
to their characteristic higher energy levels and, reaching a threshold, they
produce a series of laser light emissions at specific wavelengths. The energy

output at each wavelength is determined by the number of molecules at the

7 Acronym ['xkrgnlm] — cokparnenue.
*® LASER [leizq] =Light Amplification by Stimulated Emission of Radiation - ycuneHue cBeTa B pe3ylbTaTe
BBIHYKIECHHOTO H3JTyYEeHUsI
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corresponding energy level. The wavelength emitted is theoretically possible
throughout the entire electromagnetic spectrum, ranging from X-rays through to
microwaves.

Another laser parameter is the pulse duration or the amount of time that
the laser emits light energy - from picoseconds to continuous wave. The third
important laser characteristic is energy, and the high concentration of coherent
light energy produced provides lasers with many of their capabilities.

The laser radiation can interact in several different ways with the tissue
by conversion of the light energy into other forms, which may or may not be
desirable. There are essentially four different mechanisms of light energy
conversion; they include luminescence, photothermal reaction, plasma
formation, and photochemical reaction. The first three mechanisms have had
applications in the therapy of atherosclerotic occlusive vascular disease.

Luminescence can be described as the emission of light energy from a
molecule at specific longer wavelength(s), than the wavelength absorbed. The
luminescence wavelength profile is usually a characteristic of the particular
substance irradiated. It can be used for the identification of a particular tissue.

A photothermal reaction is the conversion of the light energy into heat
energy. The effect on tissue depends on the method by which the energy is
delivered, the amount delivered, the duration of the exposure, and the
wavelength used. It is the mechanism employed for the ablation and
recanalization of non-calcified atherosclerotic plaque, and the welding of blood
vessels.

Plasma is a high-energy state resulting from a high-intensity, short-pulse

duration of laser light. Cavitation occurs, resulting in shock waves that disrupt
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tissue through a mechanical mechanism. It is through this mechanism that
specific high-intensity laser systems can ablate calcified atheroma®.

Although the ablation of atherosclerotic plaque by a laser was first
described in 1962, the use of a laser for arterial recanalization is still
experimental. The introduction of laser systems initially generated intense
enthusiasm on the part of investigators and manufacturers, but clinical
experience with these devices has not met the exaggerated expectations. In the
peripheral vascular system, laser recanalization is most frequently followed by
balloon angioplasty, because the luminal diameter created is insufficient to

maintain flow. Lasers are, therefore, an adjunct to balloon angioplasty.

VII. Read the following sentences. Replace the italicized words

with their synonyms: acronym, hardware, fundamental,

fundamentals, threshold, specific, entire, activating, several,
capabilities, use, conversion, mechanism, ablation, particular,
investigators, manufacturers, devices, initially.
1. First of all you should understand some principles of laser energy
delivery. 2. The word LASER is an abbreviation for light amplification by
stimulated emission of radiation. 3. Three main characteristics of a laser
system are wavelength, pulse duration, and energy output. 4. The laser
device consists of a resonator cavity with a translucent medium between a
partial and totally reflecting mirror. 5. An electric current or a flashlamp are
energy sources for stimulating the lasing medium. 6. The specific excited
molecules in the lasing medium reach a cut-off and produce a series of laser
light emissions at particular wavelengths. 7. The wavelength emitted is
theoretically possible throughout the complete electromagnetic spectrum,

ranging from X-rays through to microwaves. 8. The high concentration of

¥ Atheroma ["XTQ'rqumQ] — KupoBoe HepepokKeHHe (KPYIHOM apTepHn).
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coherent light energy produced provides lasers with many of their potentials.
9. The laser radiation can interact in some different ways with the tissue by
transformation of the light energy into other forms such as luminescence,
photothermal reaction, plasma formation, and photochemical reaction.
10. Luminescence can be used for the identification of a certain tissue. 11. A
photothermal reaction is the fechnique employed for the ablation and
recanalization of non-calcified atherosclerotic plaque, and the welding of
blood vessels. 12. Although the removal of atherosclerotic plaque by a laser
was first described in 1962, the uwtilization of a laser for arterial
recanalization is still experimental. 13. The introduction of laser systems first
generated intense enthusiasm on the part of researchers and producers, but
clinical experience with these gadgets has not met the exaggerated

expectations.

(R VIIL. Fill in the gaps with the appropriate words and phrases

8.

Specific tissues can absorb different (1)... of light because of their

from the list below:
irradiation, wavelengths, plaque, aclj'oining50, thresholds,

duration, tissue, irradiate, expanded.

LASER TARGETING OF TISSUE

different biochemical composition. With the choice of a specific wavelength that
is preferentially’' absorbed by the target™ (2)..., selective tissue ablation can be
performed. The energy of exposure and the (3)... of exposure are also important
to avoid overriding™ this process or to permit diffusion of heat from the selected
target to the (4)... non-targeted tissues. Two cardiovascular applications for this

selective use of laser (5)... include the selective ablation of (6)... and thrombus,

> Adjoining [q'dZOININ]- npuerarouuii, PUMBIKAIOLIHI, COCETHHIL.
! Preferentially ["prefq'renSqll] — npeanoururensHo.

>2 Target ['tRQIt] — MuIIIeHb, 3a1aHHAS. KOOP/MHATA.

3 Overriding ['quvq'raldIN] — mapyurenue.
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the ablation of plaque having undergone clinical investigation. In this fashion,
one can (7)... the selected tissues at energies that ablate them, but which are
below the (8)... of ablation of the surrounding normal or non-targeted tissues.
This process can be (9)... by the administration of exogenous™ chromophores

that preferentially localize in the target tissue.

IX. Try to find twelve words on the topic “Medical Equipment” in the grid

below. They are written horizontally and vertically.

WA VIEIL|IENG/ T H|A|S|P '.p
IB E X|P|O U E| C/ DL

I LIKI T HR/IEISIHOL DA

G AP PLIICAT|IT ONQ

H T ARGE| T QW E|T|G|U

T I'|/S|S|IU/E/R|{T|Y|U|I|F| E

L O T RRAD I AT IT|ON

I NV|IE|S' T I|G|A T/ I |O|N

Y

X. Translate the sentences paying attention to the Absolute L)
Participle Construction.

1. The ablation of atherosclerotic plaque by a laser being described in

1962, the use of laser for arterial recanalization is still experimental. 2. Clinical

experiences having been summarized, we could start our experiment. 3. The

laser hardware consists of a resonator cavity, a translucent medium being

between a partial and totally reflecting mirror. 4. Several different laser systems

having been used, scientists can’t compare them. 5. A photothermal reaction is

the conversion of the light energy into heat energy, the effect on tissue

depending on the method by which the energy is delivered. 6. The introduction

> Exogenous [ek'sOdZINgs] — sx30reHHbiii.
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of laser systems having generated intense scientific enthusiasm, clinical

experience with these devices has not met the exaggerated expectations.

7. Quartz fibres having improved the applicability of laser systems, the elevated

thermal effects limited the application of these systems.

X1. Complete the crossword.

Across 3. generating of a coherent optical radiation; 4. reproduction by rapid

multiplication of cells, new parts, etc.; 7. bulb giving sudden burst of light;

9. a hollow receptacle for blood flow along the body; 10. polished surface

that reflects images; 11. increasing of the strength of a sound, radiation, etc.;

12. distance between the highest points of two neighbouring points.

1

2

o)

N

10

11

12

Down: 1. removal, cutting off; 2. treatment; 3. device for generating, amplifying

and concentrating light waves into an intense, highly directional beam, used

to cut metal, to aim weapons, to treat; 5. thrombosis; 6. time during which

smth lasts or exists; 8. power, energy, etc. produced.

78



SN O K~ W

14.
15.
16.
17.

18.

. drawback ['drLbxk]
8.
9.

10. jacket ['dZxKIt]

11.

12.

13.

LESSON 2

Learn by doing.

I. Try to remember some new words:

. adiabatic [g"daiqg'bxtlk] >
. char [CR]

. chop [COp]

. concomitant [kqn'’kOmltqnt]
. debris ['delbr]]

. discrete [dIs'krJt]

YV V VYV V VYV

encase [In'kels]

ineffectual ["Inl'fektjuq]]

mode [mqud]
obstructive [gb'strAktlv]

VvV V.V V VYV V V

patency ['peltgnsl]
quanta ['kwOntq]
subsequent ['SAbslkwqnt]
superficial ["sjHpq'fISql]

to-and-fro ["tu qn(d)'frqu]

trial ['tralql] >

equivalents in B.

v 55
aa0aTHBIN

YUCTUTh, yOUPATh, 00KHUTaTh
K0JIEOAThCS, MCHATHCS
COITYTCTBYIOLIHNI

¢@p. OCKOJIKH, OOJIOMKH
COCTOSIIIMM W3 pa3pO3HEHHBIX YacTeH,
JACKPETHBIN

HEJIOCTaTOK

MOJIHOCTBIO 3aKPbIBATh, 3aKJI0YATh,
0e3pe3yabTaTHBIN, HeYJauHbIN, CI1a0bIi
000J1049Ka, OOIINBKA

THII, BUJI, CIIOCO0, METO/1, PEKUM
IPENATCTBY KON

PacKpbhITOE COCTOSIHUE (O TOJIOM Oprase,
UHCTPYMEHTE)

Jlam. 0, 4aCcTH

MOCIIC YOI

MOBEPXHOCTHBIN, HETJTYOOKUIA, BHEIIIHUI
BO3BPaTHO-IIOCTYIATEIbHOE (JIBUKEHUE),
KoJieOaTeJIbHBIN, KOJICOIFOIIUIACS

HUCIIBITAHUC

I1. Match the following English words and phrases in A with their Russian

> Aouabammupiii — 6e3 OGMEHa CHCTEMBI TEILIOTOH ¢ OKPYIKAIOIIeH cpeioit
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A. 1) Accumulative thermal effect, 2)indistinguishable, 3)to maintain
activation, 4) atherosclerotic, 5) utilize, 6) quartz fibres, 7) applicability, 8) loss
of energy, 9)application, 10)thermal injury, 11)cause, 12)initial, 13)to
engineer the requisite power supply, 14) set time intervals, 15) despite, 16) for
this reason

B. a) HepaznuuuMbIi, HEOTIIMYUMBIH, b) aTEepOCKIEPOTUUYECKUM, C) KBAPLEBbIE

BOJIOKHa, d) HECMOTpSI Ha, €) HAKAITMBAIOIIMICS TerioBoi dddext, f) moreps

SHEPTHH, g) [0 ITON MpUYMHE, h) moaaepXKuBaTh aKTUBAIMIO, 1) UCIIOJIH30BATh,

k) Tepmuueckoe moBpexeHue, 1) mpuroaHoCcTb, m) NPUMEHEHHE, N) MPUUNHSATS,

BbI3bIBaTh, O) YCTAHOBJEHHBIN, p) (I€pBO)HAYAIBHBIN, () IPOEKTUPOBATH

TpeOyeMyIo Moiauy SHEPruu.

é I11. Copy the sentences given below and underline the gerund. Pay
attention to the forms and functions of the Gerund. Translate the
sentences into Russian.

1. The elevated thermal effects, including tissue charring, unwanted coagulation,

spasm, perforation, thrombosis, and subsequent development of aneurysms,

limited the application of these systems. 2. The development of the hot tip was
the first attempt at controlling the energy delivery of continuous-wave radiation
by encasing the tip of the fibres with a metal jacket that was heated by the latter.

3. It is important to understand some fundamentals of laser energy delivery

before summarizing clinical experiences. 4. Major differences between them

preclude their being compared to each other. 5. If we look back into history to
trace the beginning of the Atomic Age, we may start the story with an
experiment performed late in the year 1895. 6. This is useful for demonstrating
small structures. 7. Such images are helpful in communicating the orientation of
lesions. 8. Enhancement refers to the commonly used technique of scanning

following the intravenous administration of iodine-containing contrast medium.
80



9.1t is commonly used to aid diagnosis by increasing the contrast between
normal and abnormal tissues. 10. Movement artefact is a problem in studying
the abdomen. 11. Although the capital and running costs of CT are high, the

technique is undoubtedly cost effective.

IV. Read the text and say what the difference between pulsed laser radiation
and continuous-wave radiation is.
(B CLINICAL LASER ANGIOPLASTY

8.

available commercial lasers. Quartz fibres, commercially developed for the

Continuous Wave
The initial clinical use and trials of laser therapy for the

treatment of obliterative®® atherosclerotic disease utilized

communications industry, improved the applicability of laser systems with
wavelengths between 280 nm ['nxnqg(u)"mltq] and 2.5 mkm [mal'krOmlitq],
because of their ability to transmit high-intensity radiation along their length
without significant loss of energy. In these initial laser systems the energy was
delivered in a continuous wave through the end of a cleaved’’ fibre; it was
difficult to control the irradiated energy during the ablation process. The
elevated thermal effects, including tissue charring, unwanted coagulation,
spasm, perforation, thrombosis, and subsequent development of aneurysms,
limited the application of these systems. The development of the hot tip was
the first attempt at controlling the energy delivery of continuous-wave radiation
by encasing the tip of the fibres with a metal jacket that was heated by the latter.
Although it improved the safety of laser recanalization of arteries, it has suffered
several drawbacks. It is very user-dependent because it requires constant, rapid,

to-and-fro motion, using a primarily mechanical means of recanalization; it

>0 Obliterative [q'blItgreltlv] — mommaromuiics TedeHnIo (YHHUTOKEHHIO).
*7 Cleaved [KIJvd] — packoIOTHIi, pacIIeIICHHBIIA.
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causes vessel spasm and a large adjacent area of thermal injury; it is ineffectual
against calcified plaque; and the devices advance along the mechanical path of
least resistance - a problem with very eccentric plaques. Indeed, the primary
mode of action of this device is probably mechanical and not related to any
property of the laser energy. Clinical results have not been very promising in
patients with clinically important atherosclerotic obstructive disease.
Pulsed Laser

Although all clinical laser systems use thermal mechanisms of ablation,
short-pulse laser ablation is much more efficient than is pure thermal
vaporization because the former uses a micro explosive mechanism for the
removal of tissue with the concomitant formation of micro debris. Pulsed laser
radiation is different from continuous-wave radiation because it delivers discrete
quanta of irradiation at set time intervals of the order of picoseconds to seconds.
Although a chopped beam of continuous irradiation is technically considered a
pulse, ablative pulsed laser irradiation has come to signify high-intensity light
delivery; that is, a laser pulse that carries a significant amount of energy to
ablate the irradiated tissue while being delivered in a short enough amount of
time to cause minimal thermal effects to adjacent tissues. For most tissue this is
adiabatic time-frame microseconds to milliseconds. The type of tissue irradiated
is therefore quite important, since mechanically weaker tissue will be more
easily ablated at the same energy flounce than mechanically strong tissue. When
pulses are of much shorter duration, one of the major problems that arises is that
the intensity is too high to be able safely to couple the laser energy into a quartz
fibre.

These considerations suggest that, depending on the application, the laser
used, and the delivery system employed, there is optimal laser pulse duration.

However, it may be difficult to engineer the requisite power supply or to
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maintain activation of the lasing media for production of adequate laser output
for specific pulse durations.

One other important factor in pulsed irradiation is the frequency of the
pulses. If the laser pulse output is at a very high frequency, there may be
accumulative thermal effect on the adjacent tissue that could make the system
almost indistinguishable from continuous-wave laser irradiation. There are many
variables that determine the optimal frequency. Despite the desire to obtain high
efficiency by high pulse frequencies, power supply limitations usually keep the
laser from a high delivery rate.

Pulsed lasers have not yet been used to a great extent in the treatment of
atherosclerotic obstructive disease. It is still early to come to any conclusions
about the effectiveness of these techniques.

There are many theoretical and experimental advantages of pulsed systems
over continuous-wave lasers, and most emerging new clinical laser systems for
the treatment of obstructive atherosclerosis are of this type. However, there are
several shortcomings. At present most of these systems are limited to providing
access for balloon angioplasty in total occlusions, and cannot provide the
definitive therapy if used alone. Because they are relatively inefficient for tissue
ablation, the inexperienced operator used them, mostly for mechanical
advancement of the devices and not for ablation and removal of tissue. For this
reason one may predict that the results of their use would be similar to those of

balloon angioplasty.
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10.

11.
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V. Say if the following sentences are True or False. Correct the

statements if they are wrong.

. There were lasers designed for special clinical use and trials.

Quartz fibres can transmit high-intensity radiation along their length without
significant loss of energy. That is why they improved the applicability of laser

systems used.

. Initially it was difficult to control the irradiated energy during the ablation

process.
The development of the hot tip limited the application of laser systems
because it elevated thermal effects, including tissue charring, unwanted
coagulation, spasm, perforation, thrombosis, and subsequent development of
aneurysms.

The development of the hot tip didn’t improve the safety of laser
recanalization of arteries. That is why it has suffered several drawbacks.

Short-pulse laser ablation and pure thermal vaporization have the same effect.

. Pulsed laser radiation and continuous-wave radiation have no any differences.

. Ablative pulsed laser irradiation causes minimal thermal effects to adjacent

tissues.

The type of tissue irradiated is not very important, since mechanically weaker
tissue and mechanically strong tissue will be ablated at the same energy
flounce.

Important factors in pulsed irradiation are the frequency of the pulses, an
optimal laser pulse duration, the type of tissue irradiated.

At present most of laser systems are limited to providing access for balloon
angioplasty in total occlusions, and cannot provide the definitive therapy if

used alone.



LESSON 3

Research is searching
without knowing
what you are going to find.

I. Try to remember some new words:

1. beneficiary ["benl'fIS(q)rl] » JIUI0, OKa3aBIIEeCs B BBIUTPHIIIIC
2. bore [bL] » CBEpJIUTh, OYpUTH
3. incision [In'slZqgn] » paspes, HaceuKa
4. respond [rIs'pOnd] » OTBeYaTh, pearupoBaTh
5. restoring [rIS'tLrIN] » BOCCTaHOBJICHHUE, BO3MEILICH
6. revascularization » 3aMeHa KPOBEHOCHBIX COCY/IOB
[rJ"vxskjulgral'zelS(q)n]
7. shot [SOt] » BBICTpPEI
8. to fire a shot » TIPOU3BECTH BBICTPEI
9. tiny ['talnl] » KPOIICYHBIH
10. tolerate ['tOlgrelt] » TepIeTh, JO3BOJISTh

1. Skim the text and complete the following statements:

(8

Using a high-powered laser to bore tiny holes into a beating heart,

a) This text considers the ...
b) It tells us how...
c¢) To my mind ...
NEW HOPE FOR SICK HEARTS

surgeons have succeeded in restoring the flow of oxygen-rich blood in at least a
dozen patients with blocked arteries. The experimental technique, developed by
Dr. Mahmood Mirhoseini at Milwaukee’s [mII'wLKI(:)z] St. Luke’s Hospital
Medical Center, is called transmyocardial laser revascularization, and requires a

four-inch cut on the left side of the chest. After making the incision, doctors
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insert a laser in the chest cavity and fire computer-controlled laser shots between
heartbeats. Ten to 25 bloodsupplying channels ['Cxnlz] — or canals [kq'nxlz] —
are created in the left ventricle®.

Clinical trials for the experimental procedure have begun at four heart
centers: Dr. Mirhoseini’s at Milwaukee, the San Francisco ['sxnfrgn'siskqu]
Heart Institute at Seton Medical Center in Daly City, California ["kxII'fLnjq], the
Texas ['teksqs] Heart Institute at St. Luke’s ["seint'|Hks] Episcopal
[I'pIskgpgl] Hospital in Houston ['hjHstgn], and Brigham and Women’s
Hospital in Boston. Potential beneficiaries are those with coronary artery disease
who can’t tolerate or don’t respond to surgery or medications to control angina.

(From Medical Tribune)

o,

.Q’ I11. Read the sentences, translate them and analyze all the —ing
forms in them (the Gerund, the Participle).

1. Using a high-powered laser, surgeons have succeeded in restoring the
flow of oxygen-rich blood. 2. Using a high-powered laser to bore tiny holes into
a beating heart is the experimental technique. 3. Having developed the
experimental technique, Dr. Mahmood Mirhoseini from Milwaukee’s
[mII'wLKI(:)z] St. Luke’s Hospital Medical Center called it transmyocardial laser
revascularization. 4. After making the incision, doctors insert a laser in the chest
cavity. 5. Making the incision is the first step in this technique. 6. Having made
the incision, doctors insert a laser in the chest cavity. 7. Creating bloodsupplying

channels in the left ventricle is the aim of the procedure.

¥ Ventricle ['ventrIkl]- xemymouek (cepia, Mo3ra)
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UNIT VI
FUTURE CAREER

Your life is what you make of it.

Discuss with your groupmates advantages and disadvantages of your

future career. Try to prove your opinion.

[E—

Do you think that profession of engineer is prestigious nowadays?
Is this profession much wanted?

Is 1t difficult to find a good job in the field of medical equipment?
Is there a shortage of good quality graduate engineers in our town ?
Are engineers well paid?

Is this career more suitable for men or women?

Does this profession require much time or efforts for education?

Does it require any special traits of character?

A S A

Does the career of engineer in the field of medical equipment require

permanent self-education?

Il.  Mind the pronunciation and translation of the following words.
1. aspiration ["Xspq'reiSqn] » CTpEeMIICHHE, CHIIbHOC JKEITaHHE
2. assessment [g'sesmqnt] » OllCHKa
3. assimilate [q'sImlleit] » TOTJIOIATh, YCBAUBATh
4. assistive [g'slstIV] » BCIIOMOTaTeIbHBIH
5. breakthrough ['breik' TrH] » KpYITHOE JJOCTHKCHHE, OTKPBITHE

6. collaboration [kq"Ixbq'reiSgn] > corpyanudectBo, coBMecTHas padboTa

7. confidence ['kOnfidgns] » YBEPCHHOCTh

8. emergency [I'mWG(q)nsl] » SKCTPEHHBIN, CPOUHBIH

9. frontiers ['frAntlqz] » nepeaHuid Kpai (HayKu/ TEXHHUKH )
10. gain [gein] » npuoOpeTarth
11. incorporate [In'kLpqrit] » 00BEIUHATH, BKIKOYATh
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

88

issue ['IsjH] » npodiema

neo-natal ['nJqg'neitl] » OTHOCSIIUHCS K HOBOPOKICHHOMY
obvious ['Obvlgs] » SIBHBIH, OYCBUHBIH
overlapping ['quvq"IXpIN] » MapajuiebHBIN, YACTUIHO JTyOIUPYIOIIUH

rehabilitation ['rJq"blll'teiSqn] > peabunuranus, BoccTaHOBICHHE

resuscitation [rl"sAslI'teiS(q)n] > oxkuBiieHne, peaHUMAIHS

supervised ['sjHpqvaizd] » 11071 HaOJIFOICHHUEM, T10]] PyKOBOJICTBOM
sympathetic ['simpq'Tetlk] » COYYBCTBCHHBIH, ITOJIHBIN COYYBCTBHUS
undertake ["Andq'teik] » NpeIPUHUMATD, TAPAHTUPOBATH

unparalleled [An'pxrgleld] » OecrprUMepHBIH

I11. Can you find eight words on the topic “My Future Career” in the

grid below? They are written horizontally and vertically.

A|{C/B|C|/D|E|F|G|H|I |K|L|E
C/O|L|IL|A/B/O/R|/A|T|I|O|N
A/N/N|O|S|P|Q|R|S|T|U|M|G
R|F| V|W|P|X|Y|Z|S|A|B|C|I
E|I|D|E|I|F/ G H|E|I|J|K|N
E/ DL MR/ N OP|S|Q|R|S|E
R E|T|U|A|V|W|X|S|Y|Z|A|E

2 SIN|ID|F|T|G|H|J| M|K|L|Z|R

‘_ Z|C|X|C|I|S|S|U|E|V|B|N M
Q| E | W|E F/IR/O|N|T|I|E|S
R| T|Y|U I O/ P|T|[|A|S|D
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_ IV. Read the text and make a leaflet for prospective
2 students to provide as much information as possible.

Why study at the Department
of Medical Engineering?

Foundation

Current Dean

The staff

General educational subjects

Special subjects

Types of learning activities
and their purposes

Methods of the assessment

Final year

Career opportunities

Every day we read of new unparalleled breakthroughs in medicine
treatments, CAT scanners, pacemakers, neo-natal care, intensive care and
emergency resuscitation. All these breakthroughs contribute daily to thousands
of lives saved — but in reality they are not medical advances, but breakthroughs
in medical engineering. As medicine becomes more technical, it becomes more
dependent upon engineering for both the development of new techniques and
treatments and the maintenance of the increasingly complex systems found in
today’s modern hospitals. It is therefore important that there is a Department of
Biomedical Apparatus established at the Faculty of Radiophysics and electronics
in 2000. It provides students with a broad engineering education which is also
combined with a level of subject specialization and gives them the chance to
play a role in this exciting world.

The course is designed specifically for those students who wish to enter
electronics industries that deal with the development of medical and

assistive/rehabilitation systems.
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As everybody knows, the first and second years are common to all
students and provide a foundation in mathematics, computing, electrical,
electronics and scientific principles. Subjects taken in the third and fourth years
include analogue and digital electronics, software engineering, microprocessor
systems, mathematics, analogue and digital communications, control, electrical
systems, and electronic computer aided design, anatomy and healthcare studies.

The course is designed to give students the opportunity to acquire a broad
understanding of the effect of the environment and physical phenomena on
human health. This course offers a solid grounding in electronic systems with a
key focus on engineering issues faced in the medical and rehabilitation world.

The staff who teach students are themselves professional engineers and
scientists, each actively engaged in research work as well as teaching.

Courses involve different types of learning activity to help students
assimilate the material effectively, developing their understanding and skills,
moving towards professional independence. These are lectures, seminars,
practicals and laboratories, coursework and projects. Lectures are a significant
component of most courses. They are used for providing information,
explanation, illustration and application; encouraging students to ask questions
and undertake further reading. Seminars tend to involve large groups and offer
intensive discussions so that students gain the confidence to explain technical
issues to others. Practicals and laboratories are a key component in Science and
Engineering courses which illustrate the application of theory and allow students
to develop the skills associated with their subject, and acquire the habits needed
for self-education. Lectures and practical classes establish a good understanding
of the foundation subjects upon which the later years depend.

The assessment of academic progress is by means of the most appropriate
method — so in some cases students have to submit coursework and laboratory

reports, in others they take examinations. During their final year, all students
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have the opportunity to do project work on a topic of their own choice,
supervised by members of staff. The topics are usually related to the research
work taking place in the department, and students gain practical experience of
the problems that exist close to the frontiers of their discipline.

The course can lead to employment in Health Service, research institutes,
medical laboratories and industrial plants. People working in this area must
often work directly with the user and be sympathetic and sensitive to the needs
and aspirations of the user. So engineers in the field of medical equipment work
in collaboration with other healthcare professionals. The necessity of coope-
ration between physicists and engineers on the one part and physicians and
biologists on the other part in the field of the development and use of medical
and other instrumentation in contemporary medico-biological investigations is

obvious.

V. Every year our University holds Open Days in order that prospective
students can find out more about the range of study opportunities at the
University. Being current students you can answer the following
questions to provide a realistic picture of studying at your department.

1. When was the Department of Medical Equipment established? 2. Why is this

department important? 3. What general educational subjects do students of this

Department study? 4. What special subjects are provided at the Department?

5. Who teaches students? 6. What types of learning activity is there at the

University? 7. What kinds of the assessment are there? 8. What do the
undergraduates do during their final year? 9. Where can graduates work after

getting their diploma?

VI. Get ready to speak on the topic “My future career” using the

information and vocabulary of the lesson.
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SUPPLEMENTARY READING
Unit I
INVENTORS AND THEIR INVENTIONS

I. Here are some words you need to understand the following text:

1. bulb [bAIDb]

exclude [Iks'kIHd]
mercury ['mWKkjurl]
physicist ['flzlsIst]
solution [sqQ'IHSqgnN]
stick [stlk]

substitute ['sSAbstltjHt]

NS kD

» Koi0a
» HCKIIF0YaTh
» PTyTh
» (Qu3uK

» pacTBOp
» NUTHYTb, IPUKJIECUBATHCS

» 3aMEHSTh, 3aMeI[aTh

Il. Read the text and fill in the table:

Invention of the Thermometer Inventor Date
and its improvements
A thermometer as a glass bulb with
water
Grand Duke Ferdinand II
1714
1724

Kelvin scale

THERMOMETER

The Thermometer was invented by Galileo Galilei
in 1593. His thermometer consisted of water in a glass

bulb; the water moved up and down the bulb as the

temperature changed.

The sealed thermometer was invented in 1641 by

the Grand Duke Ferdinand ['fWd(I)nxnd] II. He used a

glass tube containing alcohol, which freezes well below the freezing point of

water (alcohol freezes at -175°F = -115°C). He sealed the tube to exclude the
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influence of air pressure.
Mercury was later substituted for the alcohol, Celsius Fahrenheit
and then Daniel Gabriel Fahrenheit ['fxrgnhalt]

212°F

(1686-1736), a German physicist, used mercury plus a

chemical solution that kept the mercury from sticking e

32°F

to the tube of the thermometer (in 1714). Fahrenheit

also expanded the thermometer's scale (in 1724); on
his scale, the temperature of boiling water is 212°F and the freezing point of
water is 32 °F.

Anders Celsius ['selsjgs], a Swedish astronomer, invented
| the Celsius (or Centigrade ['sentlgreld]) scale in 1742, putting
the freezing point of water at 0° and the boiling point at 100°.

Lord Kelvin (William Thompson, 1824 - o L

1907) designed the Kelvin scale, in which 0 K is

>
£ Y

defined as absolute zero and the size of one degree is the same as
the size of one degree Celsius. Water freezes at 273.16 K; water

boils at 373.16 K.
QNotes: 7°C — seven degrees Celsius / Centigrade
8°F — eight degrees Fahrenheit
I11. Here are some words you need to understand the following text:
1. by accident [bai 'xksldgnt] » Clly4aitHO

2. fogged [fOgd] » 3aTyMaHCHHBIH, 3aTCMHEHHBIH

3. Pitchblende from Bohemia ['pICblend > ypanunuT, ypanoBas cMoJjka
frgm bqu'hdmliq]
4. plate [plelt] » IUIacTHHA

5. similar ['simliq] » TIOXO0XKUH, MTOA00HBIN
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V. Pay attention to the faux amis given below. Try to remember them.

natural ['nxC(q)rql] » ecmecme@eHHbLU, NPUPOOHbBIL, a HE
TOJIPKO HaTypaJIbHbIN

V. Read the text and answer the questions: When was radioactivity dis-
covered? By whom? Did he try any experiments or discover radiation
by accident? What is the difference between X-rays and radiation?

DISCOVERY OF RADIOACTIVITY
Radioactivity was discovered in a way similar to the discovery of X-rays. It

happened by accident in 1898.

Henry Becquerel [bqgkrel] (1852—1908), a
French scientist, kept a collection of curious minerals
in his desk. It so happened that in this desk there were
several boxes of unopened photographic plates. One
day he opened one of the boxes and discovered that

the plates were not only fogged, but intensely exposed.

He found the others much in the same condition, and
quite useless. After studying these happenings, he found that they had been
caused by rays given off from a mineral called «Pitchblende from Bohemiay.
Further investigation showed that the rays could pass through solid substances,
such as thick dark paper, and that they could make gases good conductors of
electricity, just like X-rays which were discovered only a year before.

These new rays, unlike X-rays, needed no special equipment to produce
them. It was found that the elements - uranium, thorium, actinium, give out these
radiations even when they were heated or cooled. In fact, the radiations went on
naturally and were quite unaffected by any chemical or physical action. This
strange discovery was called «natural radioactivity». Scientists soon came to
believe that the reasons for these happenings were (momxubl) to be found deep
inside each atom of the substance.
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V1. Here are some words you need to understand the following text:

1. appreciate [q'prdSlelt] » IICHUTH

2. assessment [q'sesmqgnt] » OlICHKa

3. challenge ['tSxIING] > BBI3OB

4. evaluate [I'vxljuelt] » OILICHMBATD

5. feature ['fIC(] » I0Ka3aTh Ha SKpaHe

6. filmless ['flimigs] » OeCIUICHOYHBIN

7. impact ['Impxkt] » BIIUSHHE

8. interoperability ["IntqrOp(q)rg'bllitl] > B3aumoxeiicTBue

9. irrespective ["lrls'pektiv] » HE3aBHCHUMBIH, HE3aBHCHMO OT
10. live [lalv] » JKUBOW, peabHbIN, 1CHCTBYIOIINI
11. pose [pquz] » CTaBUTh

12. relay [rl'lei] » TpaHCIIus, epeaada

13. remote [rI'mquit] » OT/JaJICHHBIN, yeTUHCHHBIH
14. rural ['ruqrgl] »  CeIbCKOXO3SICTBEHHBIN

15. web server [web 'sWv(] » CeTeBOM y3el 00CITy)KUBaHWs/

00CTy>KMBAIOITUI TIPOLIECCOP

VII. Read the text and answer the following questions:
1. What advantages has teleradiology?
2. Where can it be successfully used?
TELERADIOLOGY: X-RAY DIAGNOSIS AT A DISTANCE

Latest advances in the field of teleradiology were recently demonstrated
successfully to a group of leading radiologists from the Royal College of Ra-
diologists and the Scottish Radiological Society in the United Kingdom.

Teleradiology uses computer networks to relay an X-ray image of a
patient to another hospital for further assessment by a specialist or doctor.

The demonstration, held at the Royal College of Physicians, Edinburgh,
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Scotland, featured a live link to Hammersmith Hospital, London, from where
real-time ultrasound images of patients were generated.

The venture was made possible with the cooperation of ATL UK Limited,
which supplied the necessary ultrasound equipment, and Philips Medical
Systems which supplied the web server and browser system.

Dr Nicola Strickland, Consultant Radiologist at Hammersmith Hospital,
said of the demonstration: "It shows how modern technology enables rapid
transmission of complex radiological images over hundreds of miles for live,
distant interpretation and case discussion.

Telemedicine is already in use in areas such as teledermatology,
telepsychiatry and teleretinoscopy’ . Teleradiology has great potential but poses
more of a technical challenge than other areas of telemedicine, due to the huge
amount of data in the radiological images."

Dr Strickland continued: "The speed of transmission has been increased
by technological advances in the use of advanced compression algorithms which
can markedly reduce the data content of radiological images while completely
preserving their diagnostic content.

The introduction of Dicom (digital image communication in medicine)

allows complete interoperability of equipment, irrespective of the

manufacturer."

During the demonstration, images
acquired with different manufacturers'
equipment were stored in Hammersmith
Hospital's General Electric Picture Archiving

Communication System - a hospital-wide

filmless radiology network - as well as being

> Retinoscopy ['retinskqpl] — peTHHOCKOMIS — METOJ ONIPe/Ie/ICHNs HAPYLIEH I PedPAKIIHH ITyTeM OCBELICHUS
CETUaTKH U CJIC)KEHUEM 3a HAIPaBICHUEM JIBU)KEHUS CBETA BO BPEMs BPALIEHHUs 3epKaa.
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transmitted to the Philips web server system.

Images were then transmitted to Edinburgh via an ISDN (high speed
telephone link) line and viewed on a web browser. Teleradiology will
undoubtedly have a great impact on radiology, particularly in the areas of distant
and remote diagnosis.

Professor Jamie Weir, the chairman of the Royal College of Radiologists'
Standing Scottish Committee®, said: "Scotland, with its remote rural population
1s 1deal for the development of teleradiology which will allow expertise to be
delivered locally where patients most need it.

"This demonstration provides an opportunity to appreciate the full
potential of teleradiology which is set to greatly improve the standard of
radiology delivered locally throughout Scotland."

The technology is also being evaluated by the UK's Ministry of Defence
where it 1s being used for remote diagnostic radiology on members of the armed
forces injured on the battlefield. Advances in teleradiology will also broaden the
options available for training, making distance learning an interactive
experience.

But for many radiologists the greatest benefit will be the ability to refer

images for review either to an on-call doctor or for a consultant's opinion.

60 Standing committee — TIOCTOSTHHAS. KOMHCCHSL.
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UNIT 11

COMPUTED TOMOGRAPHY

I. Here are some words you need to understand the following text:

1. amphibian [xm'flblgn]
. artistry ['Rtlstrl]

. bymeans of [bal 'mJnz qv]

B~ WD

. chambered nautilus
[[Celmbqd 'nLtllgs]

. come about [KAm q'baut]

. dissect [dI'sekt]

. exciting [Ik'saltIN]

. forgery ['TLGQrl]

O OO0 3 O W

. genuine ['Genjuln]
10. have an eye for beauty
[hxv gn 'al fq 'bjHtl]
11. moth [mOT]
12. pelvic arrangement
['pelvik g'reInGmant]
13. ranging from ... to ...
['reInGIN frOm ... tH ...]
14. reveal [rI'vJl]
15. specimen ['spesimin]
16. take pictures
[telk 'plkCqz]
17. verify ['verlfal]
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> 36MHOBOIHBIN
» MacTepCTBO, UCKYCCTBO, XY/I0)KECTBEHHOCTh
» TIOCPEJCTBOM

» HayTHITyC (MOJUTIOCK)

» TPOUCXOAUTD, CIIy4aThCs

» paccekaTh, BCKphIBaTh, aHATOMUPOBATH

» BOJIHYIOIIMI, 3aXBaThIBAIOIINH

» TOJIOT, MOAAEIKa

» TNOINHHBIN, HACTOSIIUI

» o0agaTh HaOJIIOIaTEALHOCTRIO, OBITH 3HATO-
KOM KpacoTbl, yMETb pa30oUpaThCsl B KPacoTe

» MOTBLIEK

» CTpOCHHE Ta3a
» HauWHAasi C ... ¥ 10 (3aKaHYMBAs) ...

» OTKpBIBaTh, MOKA3bIBaTh, OOHAPYKUBAThH
» 00paszelr, IK3eMILTSP

» ¢ororpadupoBathb

» TIPOBEPSITH, TOATBEPHKIATH




Il. Can you guess what the article will be about (judging by the
title)? Now read the text to check if you are right.
ARTISTRY IN NATURE

Charles Bridgman is a scientist who specializes in verifying by means of
X-rays that objects of art are genuine and not forgeries. Recently, however, his
interest has been awakened in the artistry in nature that human eyes normally do
not see. This exciting addition to his regular work with art objects came about
because Bridgman has an eye for beauty and enjoys experimenting with X-ray
photography.

"I've got a question mark where I should have a mind," he jokes. "Right
now I'm trying to learn everything I can about X-ray techniques and how they
apply to the -art world."

Radiography permits one to see the insides of a plant or animal without
dissecting the specimen or having to destroy it to examine it. In his examination
of small fauna through radiography, Bridgman was attracted by the symmetrical
designs of skeletal structure. Using his radiography camera, Bridgman took
pictures of some examples of nature's artwork.

Under the revealing eye of Bridgman's camera, the skeleton of a frog
shows surprising similarity to that of a human. The X-ray also gives a clear view
of the pelvic arrangement that gives the amphibian his ability to jump.

One of the most impressive photographs in Bridgman's collection is the
symphony in spirals which the radiograph reveals in the chambered nautilus.

Although Bridgman's main interest in making these pictures was for
their esthetic value, the pictures also have practical uses in fields ranging from
medicine to space travel.

From "Science and Technology in Everyday Life"

99



I11. Can you match each word in the left column with the related or

associated one in the right?

1. amphibian A. technique

2. animals B. specimen

3. night insect C. cold-blooded animal

4. spiral shell D. radiography

Z. ;:;(jmple E. dragon ;.;f__\
. X-ray F. fauna x 2

7. crime G. moth

8. monster H. nautilus

9. skill I. forgery

IV. Can you choose the correct alternative to complete

the sentences?
1. Charles Bridgman is a specialist in the field of
a) medicine; b) art; c¢) biology.
2. He uses radiography to find out
a) what human eyes normally can't see; b) if objects of art are genuine.
3. Charles Bridgman is interested in artistry in nature as he
a) has an eye for beauty and enjoys experimenting; b) wants to show
everybody what human eyes normally do not see.
4. The scientist uses radiography to see the insides of a plant or animal
a) before dissecting it to examine it; b) instead dissecting it to examine it.
5. In his examination Bridgman was attracted by
a) possibilities of X-ray technique and its application to the art world;
b) by the symmetrical designs of skeletal structure.

6. Bridgman's pictures have
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a) esthetic value; b) practical uses in the fields of medicine and space travel;
c) both esthetic value and practical uses in the fields of medicine and space
travel.

7. The phrase to have an eye for beauty means
a) to have beautiful eyes; b) to like beauty; c) to have a good understanding

of beauty.

V. Canyou answer the following questions?
1. What does the article touch upon?
2. Who is the main character of the article? What is his occupation?
3. What interest has he got recently?
4. Are there any reasons for his interest?

5. Does the author make it clear what advantages radiography has?

6. What was Bridgman attracted by in his examination?

w;ﬁs“
7. Does the author give any examples to illustrate Bridgman's experimenting?

8. What does the author point out in conclusion?

9. What is your attitude to Bridgman's experiments?

VI. Here are some words you need to understand the following text:

1. admission [qd'mISgn] » IIOCTYTI, IPUHATHUE, TOMYIICHHUE, TIPU3HAHHE
2. baseline ['belslain] » 0aza, 0a3uc

3. command [Kg'mRnd] » 30. 3aHUMAaTh

4. in spite of » HECMOTps Ha, BOIIPEKHU

5. lateral ['Ixtgrql] » OOKOBOM, TOPH30HTATBHBIN

6. mainstay ['melnstel] » TJ1aBHas MOJIeP)KKa, OTUIOT, OIopa

7. oedema [i(:)'dImq] » OTeK

8. posteroanterior > 3aJ{HE-TICPEIHUI

["pqustgrxn'ti(q)riq]
9. supervene ['sjHpqg'vIn] > mpoucxoauTh
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VII. Match the English words and phrases in A with their Russian
equivalents in B.

A. 1)over a century; 2) major advances; 3)imaging techniques; 4) plain
radiograph; 5) surgical practice; 6) chest radiograph; 7) hospital practice;
8) a routine film on admission; 9)a baseline for later comparison;
10) following surgery; 11) lateral projection; 12) posteroanterior view.

B. a)caumMok TpyaHON KIETKH; b) Xupyprudeckas IMpakTuka; c) 0oiee
cronetusi; d) OoNbHUYHAS TMPAKTHKA; €) OCHOBAa [UJIsi Oojee MO3AHEro
cpaBHeHus; f) KpymHble, 3HAUUTENbHBIE yCHeXH; g) OOKOBasi MPOEKIIUS;
h) Bux c3aau u cepenu; 1) METOAMKY MOYYSHUST U300pakeHUsl (CHUMKA);
j) mpocToif cHUMOK; K) mocTymHasi cTraHiapTHas TUieHKa; 1) mocienyroiiee

OIICPATUBHOC BMCIIATCIILCTBO.

VIIl.Read the text and say if conventional radiology is used nowadays.
CONVENTIONAL RADIOLOGY

Even though it is over a century since the discovery of X-rays by Wilhelm
Roentgen on 8 November 1885 and in spite of the major advances in imaging
techniques, plain radiographs still command an important place in surgical
practice. This section will concentrate mainly on the chest radiograph.

The posteroanterior chest radiograph is still the mainstay of the standard
medical examination. In hospital practice a routine film on admission will
provide a baseline for later comparison, following surgery, when infection,
oedema, or collapse might supervene. The lateral projection is no longer carried
out routinely, but may be necessary to localize a lesion anatomically (for
interventional purposes) or to obtain a view of a structure not seen on the
posteroanterior view.

The key to successful diagnosis of the chest radiograph is its systematic

examination, which must include the soft-tissue shadows, the diaphragmatic and
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subdiaphragmatic areas, the bony cage, the lung fields, the heart, and
mediastinum. Whenever possible, bilateral and symmetrical structures must be

carefully compared.

IX. Give the summary of the text “Conventional Radiology” (4-5

sentences).

X. Here are some words for you to understand the following text:

1. bodily ['bOdlIlI] » TeNeCHBIN, PU3NICCKUI

2. by contrast [bal 'kOntrRst] » HaIlpOTHB

3. cine-angiogram ['sInl'’xnGlggrgm] » KWUHOAHTHOTpaMMa

4. clarity ['kixrltl] » SICHOCThb, YHCTOTA

5. constricted [kqn'striktld] » CYXXCHHBII

6. figure out ['flggr'aut] » BBIYHUCIIATH, IOHUMATh

7. frame [frelm] » 30echb KaJip

8. line up [laln'Ap] » CTpouTh(Cs), BRICTpauBaTh(Cs)

9. movie ['mHvI] » KHHOChEMKa
10. narrow ['nxrqu] » CyXHBaTh(Cs), YMEHBIIATH(CS)
11. perturb [pq'tWD] » BO3MYIIATh, OECIIOKOUTh

Xl. Read the text and find out advantages of MRI over conventional X-
ray angiograms.
AN AFFAIR OF THE HEART
Magnetic-resonance imaging could become even more useful
Every year, more than a million X-ray angiograms are performed in the
United States alone. These are done in order to look inside people's arteries and
figure out whether they are narrowing in a life-threatening manner. The

difficulty with this technique is that it requires either the use of contrast agents -
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which can cause kidney damage - or significant quantities of radiation.

It would be better if such images could be taken with something less
damaging, such as magnetic-resonance imaging (MRI). And that is exactly
what Robert Judd and his colleagues at Duke University, in North Carolina,
think they have done. In the May issue of the journal Nature Medicine, they
explain that they have found a way of using MRI to make movies of blood
travelling through vessels in the human body.

MRI employs magnetic fields and radio signals to generate its pictures.
Atomic nuclei, particularly the single-proton nuclei of hydrogen atoms, are made
to line up in the same direction by a strong magnetic field. A pulse of radio waves
is then used to perturb this alignment, causing the nuclei to give off radio waves of
their own. The radio signal sent back by a tissue thus depends on the chemical
composition of that tissue, and since different tissues have different
compositions, the application of sufficient computing power can turn the signal
into a picture.

Normally, MRI is applied to static tissues. The imager takes pictures of
thin slices of body, and these slices are "glued" together electronically. In Dr
Judd's technique, by contrast, the imager stays still and the tissue (blood, even
though liquid, counts as a bodily tissue) does the moving. By using a series of
radio pulses sent out at intervals of a few milliseconds, a moving picture known
as a cine-angiogram can be built up frame by frame.

With this technique, says Dr Judd, it is possible to see the anatomy of
vessels, and to work out the rate of blood flow. That i1s useful information for
doctors attempting to predict whether a constricted vessel is likely to present a
problem.

The team is still developing the technique. In particular, it is trying to
improve the clarity of the images. But things look promising - and if it can be

made to work routinely, it could be applied easily to existing MRI machines. All
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that would be required is a change of software.

From The Economist, April 24", 2004

XI11. Put the sentences in the proper order according to the text..
1. Due to this new technique we can get a cine-angiogram, see the anatomy of
vessels, and work out the rate of blood flow. 2. Usually specialists apply MRI to
static tissues. 3. As for magnetic-resonance imaging it is less damaging. 4. In
new technique developed by Dr. Judd the imager stays still and the tissue does
the moving. 5. In essence, MRI employs magnetic fields and radio signals to
generate its pictures. 6. But X-ray angiograms are harmful for health because
they require use of contrast agents or significant quantities of radiation.
7. Moreover it can be used to make movies of blood traveling through vessels in
the human body. 8. Conventional X-ray angiograms are used very often to figure
out if people’s arteries are narrowing and threatening people’s lives. 9. This

research is not over and the team is still developing the technique.
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UNIT III
HEART PROBLEMS
I. Here are some words you need to understand the following text:
1. cautious ['KLSQs] » OCTOPOKHBIH, OCMOTPHTEILHBIN

2. digital cellular telephone » nudpPoOBOI cOTOBEIN TenehOH

[dIGIt(g)l 'seljulq]
3. intermittent ["Intq'mlitgnt] » TPEpBIBUCTHIN

4. warrant ['wOrqnt] » CIY)KUTh OCHOBaHUEM

Il. Read the text to find out if phones are harmless for heart.
PHONES AND PACEMAKERS

A growing number of doctors are warning patients with pacemakers to be
careful around digital cellular telephones because they might affect the heart-
regulating devices. Dr. David Hayes, director of pacemaker services at the
Mayo Clinic, and Dr. Roger Carrillo, cardiovascular surgeon at Miami's
Mount Sinai Medical Center, conducted separate studies with patients who
weren't dependent on their pacemakers. (Some people have the devices to treat
intermittent slow beats, while others need them to control a permanently slow
heartbeat.) The findings: there were no irregularities when analog cellular
phones were used. But when newer digital cellular phones were tried - especially
when placed close to the pacemaker - the patients' electrocardiograms showed
interference, "a rare slowing or speeding up the pacemaker," says Hayes.

While the interference hasn’t yet proved harmful, the researchers say
that the studies are enough to warrant further research. "If a patient asked me if
it was okay to use a digital cellular phone," adds Hayes, "I'd have to say 'l don't
know.' Because we can't answer the question, I'd be particularly cautious with
patients who are completely pacemaker-dependent."

(Robert W. Troll, AP)
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UNIT IV
ELECTRICAL SAFETY IN SURGERY AND ANASTHESIA

I. Here are some words you need to understand the following texts:

1. artificial ["RtI'fIS(q)I] » HCKYCCTBEHHBIH

2. exploratory [Ik'splLrgt(q)rl] » TMPOOHBIA, UCITBITATESIHHBIN

3. heal [hJI] > BBI3JIOPABJIMBATH

4. incision [In'slZqgn] » paspesaHue, pa3pes

5. mimic ['mImlk] » TIOpaXaTh

6. outperform ["autpq'fLm] » TIPEBOCXONTh, IIPEB30MTH

7. precision [prl'slZ(q)n] » TOYHOCTb, YETKOCTh, AKKYPaTHOCTh
8. restricted [rlI'striktld] »  OrpaHHYEHHBIN

9. surgeon in charge » JIOKYPHBIN XUPYPr

I1.Read both texts and find sentences taken from another text (one odd
sentence in each text). Replace them.
TRUST ME, I'M A ROBOT
A robot named Da Vinci recently started operating on patients in
Maastricht's teaching hospital. Although three-armed robots are in use elsewhere,
this is the first four-armed robot to operate in Europe. From a console, the
surgeon in charge controls each movement made by Da Vinci, whose hands not
only mimic human ones perfectly - they outperform them by never shaking.
The scanner is mobile, moving on rails, and can be used in either shock room.
Robotic surgery has two major advantages: it lets surgeons operate with more
precision, since robots make smaller incisions than a human would, and it
reduces the risk of infection. The benefit to patients is that they heal faster.
For the time being, Da Vinci will be restricted to exploratory operations.
But the long-term goal is to use it for complex procedures such as kidney
transplants or stomach removals.

TIME TO SAVE LIVES
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The Academic Medical Centre (AMC) in Amsterdam recently
unveiled its new high-tech shock rooms. It is the first hospital in the world
to have such life-saving facilities.

Every minute counts when a patient's life is in danger. The sooner the
hospital diagnoses the exact cause of the problem, the more successful treatment
will probably be. In the critical first few minutes, however, patients often have to
be moved from one part of the hospital to another because the equipment needed
to examine them is not all in one place.

Working with Siemens, the AMC has installed two shock rooms, with
everything needed to examine critically ill patients quickly and with minimum
stress. Apart from X-ray equipment and artificial respirators, for instance, these
rooms are equipped with a multislice CT scanner, which takes less than 30 seconds
to determine whether a patient has internal injuries. Through a viewfinder, the
surgeon gets a close-up 3-D view of the part of the patient being operated on.

The AMC is the first hospital in the world to have facilities like these. They

will undoubtedly be appearing elsewhere soon. From Holland Horizon

I11.Here are some words you need to understand the following text:

1. acknowledge [gk'nOIIG] » IpU3HABaTh

2. adjust [q'GAst] » IIPUCIIOCA0IMBATh, PETYJIMPOBAThH

3. breakthrough ['brelkTrH] » IIPOPBIB

4. caterpillar ['kxtq"plliq] » I'yCCHHMIIA

5. cerebral palsy ['serlbrgl '‘pLIzl] > uepebOpanbHblii napaany

6. clamp [kIxmp] » CKPEILIATh

7. commit [kq'mlt] » Ipe1aBaThCs

8. crawl [KrLl] » IOJI3TH

9. disability ["dIsq'bllItl] » HECIIOCOOHOCTh, HHBAJIMIHOCTh
10. disabled [dIs'elbld] » TIOTEPSBIIHIA TPYIO0CITIOCOOHOCTD
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11. eventually [I'venCu(q)ll] » CO BpEMCHEM

12. file [fall] » PEeruCTPUPOBATH

13. flip [flip] » 1IeJIKaTh, YIapsATh CJIeTKa
14. four-pronged ['fLprONd] » 9eThIpex3yOblii

15. gripper ['gripq] » 3aXBaTHOE yCTPOMCTBO; CXBaT (poOOTa)
16. incorporate [In'KLpgrelt] » 00bEeIUHATHCS, COCTUHSITh
17. multi-jointed ['mMAItI'GOIntld] > MHOrOCYyCTaBHBII

18. plug [plAgQ] » IIITEICEb, IITEKEP, BUIKA
19. plug in ['plAgIn] » BCTaBJISATH MITEIICEITH

20. primarily ['pralm(q)rgll] » CHauaJa, TJIaBHBIM 00pa3oM
21. socket ['sOKI{] » po3eTka

22. spin-off ['spInOf] » HOBBIH, IOYCPHUIA

23. tend [tend] » 3a00TUTHCS

24. trundle ['trAndl] » KaTuTh (Cs1)

25. vehicle ['vJIKI] » TPaHCIIOPTHOE CPEJICTBO

IV. Match the English words and phrases in A with their Russian
equivalents in B.

A. I)robotic system, 2) arm-like device, 3) development team, 4) multi-jointed
arm, 5) caterpillar-like, 6) four-pronged gripper, 7) power supply, 8) wall socket,
9) robotic design, 10) Rehabilitation Robotics, 11)space-age technology,
12) spin-off company.
B. a) pa3paboTka po60oTOB, b) KOCMHUUECKasi TEXHOJIOTHUSI, C) peadUIUTAIMOHHAS
poOoToTexHUKa, d) ICTOYHHK DJICKTPONMUTAHUS, €) pOOOTU3UPOBAHHAS CUCTEMA,
f) HacTeHHas po3eTka, g) MOX0XKUH Ha ryceHuIly, h) koManma/rpyrmra pa3padoT-
YUKOB, 1) YCTPONCTBO, IIOX0XKEE Ha PYKY, ]) HOBask KOMMaHUs, K) MHOrocycTas-
Has pyka, |) 4eTripex3yOblii CXBaT.

V. Answer the questions.
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1. Can disabled people do everything by themselves? 2. What kind of physical
work do you think is difficult for them? Why? 3. Who/What can help them?

V1. Read the text and say
a) if there is a device developed to help disabled; b) by whom it was designed;
c) what tasks it can perform; d) how it looks like and in what way it moves.
ROBOT THAT LENDS A HELPING HAND

A type of robot, primarily designed to give people with disabilities much
more independence in their daily lives, could become a reality in the near future.

Developed by United Kingdom experts, the prototype robotic system
Flexibot (the arm-like device plugged to the wall) has been designed to perform
tasks such as preparing and cooking food, washing and drying dishes, and
vacuuming floors. It can even shave its owner’s face which was demonstrated
by Professor Mike Topping, the leader of the Flexibot development team.
Unlike other robots, this one does not have a body that trundles around taking up
floor space but instead — looking like a long, multi-jointed arm — it moves,
caterpillar-like, around the walls or ceilings, clamping itself to series of
prearranged, interconnected portals. Each Flexibot arm has a four-pronged

gripper at each end that acts both as manipulators and as an electric plug. Either

end of the arm can plug into the power supply o
via a wall socket. The arm, which is uniquely ”
able to adjust its length automatically, can
move by stretching a free end to the next socket
and plugging itself in before pulling its other §&
end out of the wall. The free end flips around to

the next socket, and the arm crawls its way along the wall, socket by socket.
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Professor Topping is a realized international figure in robotic design and
is based at the Centre for Rehabilitation Robotics at Staffordshire University,
English Midlands. He is also director of the spin-off company Rehab Robotics.

He has been committed to this field of research for the past 15 years,
during which time he and his team developed another machine called Handy 1,
an acknowledged world-leader which has changed the lives of some of its users.
One of them is Stephanie O’Connell who has cerebral palsy. She said: “I would
be lost without it. It allows me to feed myself and it also helps me with such
things as make-up, drawing and playing games.”

Flexibot takes the ideas incorporated in Handy 1 much further and uses
space-age technology to help the disabled. Professor Topping came up with the
idea for Flexibot when he was trying to extend the capabilities of Handy 1.

He was searching for a new type of arm that could move about the house
doing jobs that would not normally be within easy reach of someone in a
wheelchair, such as washing dishes or changing a light bulb. Professor Topping
has filed a patent on the system and hopes to have a working prototype by the
end of 2001. He does not believe that scientists have realized the full potential of
robotic technology but considers the Flexibot system will provide a
breakthrough. It could eventually be applied to a great range of tasks and be of
benefit to society in general, both domestically and in industry. For example,
with appropriate attachments and under instructions from a central control unit,
the robot could be programmed to wash vehicles, clean windows, tend gardens

or, in a wider context, work underwater, in laboratories or in space.

VII.  Get ready to speak on the following topics:
1. Devices which help people live.
2.  Devices which help doctors save people’s lives.

3. Electricity — both helpful and harmful.
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UNIT V

LASER THERAPY

I. There are some new words below. Try to remember them.

1

O© 0 I3 O »n h~ W

p—
S

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

. administer [qd'mInlistq]
.ageing ['elGIN]

. apparent [q'pxrqnt]

. blast [bIRst]

. cell [sel]

. cervical [sq(:)'valkql]

. clearance ['KlIgrgns]

. clinician [KII'nIS(q)n]

. compound ['kKOmpaund]

. cumulative ['kjHmjulqtlv]

excise [ek'salz]
excision [ek'slZgn]
existing [Ig'zIstIN]
exploit [Iks'plOI{]
flexible ['fleksqbl]
furthermore [fWDQ'mL]
intact [In'txkt]
involve [In'vOIv]
joint [GOInt]
launch [ILnC]
lengthy ['leNTI]
manage ['mxniG]

nurse [NWS]

>

YV V.V V V VYV V VYV ¥V V VYV V V VYV V V V V VYV V V VY

YIIPaBJISITh, OKA3bIBaTh IIOMOIIlb; HA3HAYATh
CTapeHUe

BUIUMBIN, SBHBIN, OUECBHUTHBIN

B3pbIBaTh, pa3pylIaTh

KJIETKa

3aThUIOYHBIM, IIIEMHBIN

OYHCTKa

KIIMHALHACT

COEJIMHEHUE, KOMITAYH]I

HAKOIUICHHBINW, KyMYJISITUBHBIN

HCCEKaTh, YIAIATH C IIOMOIIBIO CKaJIbIIEIIA
HCCEUYCHUE, XUPYPTUUECKOE YAAIICHUE TKAHU
CYLLECTBYIOIINHI, HAXOASAIANCA
DKCIUTYyaTUPOBATH

THOKHM, 31aCTUYHBIN, TOAATIUBEIN

K TOMY K€, KpOMe TOro, 6ojiee Toro
HETPOHYTHIN, HEIOBPEKICHHBIN, UEIbIN
BBI3BIBATh, BJICUh 32 COOOM
00beIMHEHHBIN, COBMECTHBIN

IyCKaTh B XO/I

OYEeHb JUTMHHBIN

PYKOBOJIUTD, YIIPABIIATh, YMETh 00OpaIaThCs

CUACIKa, MCAUIMHCKAs CECTpa

1 o o o
6 R‘fluHuLluC‘m — Bpay, 3aHUMArOMUUCA KIIMHUYCCKOUN IMTPAKTUKOH.
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23. particularly [pq'tikjulgll]

24. pure [pjuq]
25. scar [SkR]

0COOCHHO, B OCOOCHHOCTH, B OTACIBHOCTH
YUCTBINA, O3y PEeUHbId, IPOCTOM

upam, pyoery

27. throat [Trqut] ropJio, TOpTaHb

28. venture ['venC(]

>
>
>

26. spokesman ['spquksmqgn] > mnpencraButens
>
» PUCKOBAHHOE MPEANPUATHE, HAUMHAHHE
>

29. wrinkle ['rINKI] MOpIIMHA

I1. Match the English words and phrases in A with their Russian equivalents
in B.

A. 1) photodynamic therapy, 2)spectrally pure, 3) cost-effective, 4) light-
sensitive compound, 5) joint venture, 6) diseased cells, 7) significant advantage,
8) pure oxygen, 9)cumulative toxicity, 10) lengthy treatment, 11) beneficial
effects, 12) signs of ageing, 13) cryotherapy.

B. a) cBeTOUyBCTBUTEIBLHOE COEIUWHEHHE, b) MpU3HAKU CTapeHHSs, C) YUCTHIM
kuciaopos, d) CHeKTpanbHO YHCTBIH, €) KpuoTepanus’, f) GoToaMHAMHUUECKas
Tepanusi, g) MOBpeXJACHHbIC, 3a00JeBIINEe KIETKH, h) COBMECTHOE HayMHAHUE,
1) 6J1arOTBOPHOE BO3JEHUCTBUE, |) HAWIyUlllee COOTHOIICHHUE IIEHbI M KauyecTBa,
k) HaKoIJIeHHAass TOKCHYHOCTb, |) 3HAUUTENBHOE MPEUMYIIECTBO, M) OYCHb

JIUTCIIBHOC JICUCHUC.

I11. Solve the crossword puzzle.

Across: 2. clearing up, removing, making tidy; 7. person visiting a hospital for
treatment but not living there; 8. mark remaining on the surface (of skin, etc.) as
the result of injury or illness; 9. passage in the neck through which food passes

to the stomach/air to the lungs.

62 Kpuomepanuﬂ — o61uee Ha3BaHHUEC METOAOB JICUCHUA, OCHOBAHHBIX HAa IPUMCHCHUU HU3KUX TEMIICpATYP AJIA
OXJIAXKACHUA TKaHeﬁ, OpraHoOB WJIK BCCTO OpraHu3ma.
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Down: 1.person who cares for

people who are ill or injured (in a

hospital, etc.); 2.thing made up of

two or more combined parts;

3. microscopic unit of living matter;

415 4.small fold or line in the skin

6 (especially of the kind produced by

7 age);

5. process of growing old; changes

that occur as the result of the passing

of time; 6. person speaking, chosen

‘- 8 to speak, as the representative of a

group.

9 IV. Read and translate the
sentences paying attention to the
LL non-finite forms of the verb.

1. This device produces the non-laser

beam for treating different medical conditions ranging from skin, throat and
cervical cancers. 2. The device is claimed to be more flexible and cost-effective
than existing laser treatments. 3. Invented by Dr Colin Whitehurst it was
developed and launched in the UK. 4. A light-sensitive compound is applied to
the diseased cells. 5. The Paterson lamp activates the compound, producing pure
oxygen to destroy the diseased cell. 6. The new lamp offers patients a treatment
with the significant advantage of leaving the normal skin surrounding the lesion
intact. 7. PDT treatment can easily be managed on an out-patient basis with the
treatment administered by the clinician or nurse.

V. Read the text. A) Say if the Paterson lamp is easier for employment than
existing devices. B) Find the things that follow which are not mentioned in the

text: weapon, device, lamp, disease, harm, illness, cancer, speaker, doctor.
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LAMP THAT BLASTS AWAY SKIN CANCER

Paterson photodynamic therapy (PDT) - the world's most spectrally pure,
non-laser beam for treating medical conditions ranging from skin, throat and
cervical cancers - is recognised as an important new weapon against the disease.

The device, which has been clinically tested and is widely used in some
(okomo) 40 National Health Service hospitals in the United Kingdom, is
claimed to be more flexible and cost-effective than existing laser treatments.
Invented by Dr Colin Whitehurst of the Cancer Research Campaign's Paterson
Institute Laboratories, it was developed and launched in the UK by Photo
Therapeutics Limited in Manchester, north-west England, in a joint venture with
the University of Manchester Institute of Science and Technology and the
Cancer Research Campaign (CRC).

How does it work? A light-sensitive compound is applied to the diseased
cells and the skin area (as shown on this patient) is then illuminated with the
Paterson lamp which activates the compound, producing pure oxygen to destroy
the diseased cell. Clearance of the lesions often becomes apparent as early as
four weeks after treatment. "The new lamp offers patients an alternative
treatment to conventional therapies such as
cryotherapy, radiotherapy, excisional or laser
surgery, with the significant advantage of
leaving the normal skin surrounding the lesion
intact. It leaves little or no scars at all," said a

spokesman for Photo Therapeutics.

Furthermore, unlike radiotherapy and chemotherapy which creates cumu-
lative toxicity and can involve lengthy treatment, PDT treatment can easily be
managed on an out-patient basis with the treatment administered by the clinician
or nurse. Photo Therapeutics has also launched the lamp as a cosmetic product

to exploit its beneficial effects on the signs of ageing, particularly wrinkles.
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VI. Match up the two parts of the following sentences.

1. Paterson
photodyna-
mic therapy

2.1t1is

3. This device

4.Invented by
Dr Colin
Whitehurst

5. A light-
sensitive
compound

6. The
area

skin

7. Clearance
of the
lesions

8. The new
lamp

9.PDT
treatment

10. The lamp

A.the world's most spectrally pure, non-laser beam for
treating skin, throat and cervical cancers.

B. is applied to the diseased cells.

C. is an important new weapon against the cancer.

D.it was developed and launched in the UK by Photo
Therapeutics Limited in Manchester the University of
Manchester Institute of Science and Technology and the
Cancer Research Campaign.

. is then illuminated with the Paterson lamp which activates
the compound, producing pure oxygen to destroy the
diseased cell.

F. becomes apparent as early as four weeks after treatment.

11. offers patients an alternative treatment to conventional
therapies with the significant advantage of leaving the
normal skin surrounding the lesion intact.

G.1s claimed to be more flexible and cost-effective than
existing laser treatments.

H. has also launched as a cosmetic product to exploit its ben-
eficial effects on the signs of ageing, particularly wrinkles.

I. can easily be managed on an out-patient basis with the
treatment administered by the clinician or nurse.

VII. Now read the article again and answer the questions.

1. What does the article deal with? 2. What kind of therapy is the described one?

3. Is it recognised as an important one? 4. What advantages is this device

claimed to have? 5. Who invented this lamp? 6. How does the Paterson lamp

work? 7. How long does it take to clear lesions with the help of the Paterson

lamp? 8. What advantages of the new device did a spokesman for Photo

Therapeutics draw our attention to? 9. What other advantages of the lamp does

the author point out? 10. Does the author mention any other ways of using the

lamp (except therapy)? 11. What can you say in conclusion?
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UNIT VI
FUTURE CAREER
I. There are some new words below. Try to remember them.

1. bishop ['bISqgp] » CTIHCKOII

2. chair of Medicine » kadeapa METUITUHBI

3. chancellor [[CRnsqlq] » CTapIlIMHA MPUCSHKHBIX 3acenaareliel (MoTi,
4. clergy ['KIWGI] » JIyXOBEHCTBO, CBSIIIICHHUKN

5. divinity [dI'VInlt]] » 00rocioBue

Il. Read the text and say what the University of Aberdeen is famous for.
The Faculty of Medicine and Medical Sciences at the University of Aberdeen
The University of Aberdeen is Scotland’s third oldest university,
founded in 1495 as Columbus was opening up the New World and the

Renaissance [rq'nelsqns] was spreading throughout Europe. William

Elphinstone, Bishop of Aberdeen and Chancellor of Scotland,
established King’s College to train doctors, teachers and clergy for the

fou .

B communities of northern Scotland, and

lawyers and administrators to serve the
Scottish Crown. This university boasted, from
1497, the first chair of Medicine in the
English-speaking world. In 2002 — 2003
O there were over 13,000 students,
including 10,352 undergraduates and
3,097 postgraduates;

O the student population was 46% men,
54% women, included 19% mature
undergraduates;

0 over 117 nationalities were represented.
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The University provides training in five fields. They are: Arts & Divinity,

Education, Medicine & Medical Sciences, Science & Engineering, Social

Sciences & Law.

A

10.

11.
12.

V.

You should learn some most common abbreviations used in the UK.
CAD = computer-aided design » TIPOCKTUPOBAHHKE C IMOMOIIbi0 DBM
Dept = department » ¢axynbrer, Kadeapa

ELF = extremely low frequency = » ynpTpaHH3Kas yacToTa

MPhil = Master of Philosophy » maructp punocodun

MRI = magnetic resonance » sIEpPHO-MarHUTHBIN PE30HAHC

imaging

MSc = MS = M. S. = Master of » maructp (ecTeCTBEHHBIX/TOUYHBIX )

Science HayK

NHS = National Health Service = » T'ocymapcTBeHHas ciyx0a
3JIpaBOOXPAHEHUS

NMR = nuclear magnetic » sAepHBI MarHUTHBIN PE30HAHC

resonance

PC = personal computer » TIepCOHALHBIN KOMITBIOTEP

PET = positive emission » Tomorpadus Ha ITO3UTUBHOM

tomography W3JTy4YEeHUU

Pg Dip = Postgraduate » acTIHpaHT, aclIMpaHTKa

Ph D = Doctor of Philosophy » noktop dhuiocoduu

Here you can find some articles from the University Prospectus for
postgraduates. Look through them to find out a) in what specialities the
Faculty of Medicine & Medical Sciences provides training;b) what degrees
you can get there.

BIOMEDICAL PHYSICS & BIOENGINEERING

Research Degrees: MSc, MPhil. PhD

Taught Programmes: MSc/PgDip Medical Physics; MSc/PgDip Information

Technology (Medical Physics); MSc/PgDip Bioengineering; MSc/PgDip

Medical Imaging

Head of Department: Professor P F Sharp
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Academic Staff: 24 Research Fellows — neiicTBUTENbHBIC YJICHBI HAYYHOTO
Research Fellows: 15 oOmiectBa; Research Assistants — Hay4HbIE COTPY/THHUKH;
Research Assistants: 4 | Research Students — acnipaHTbI

Research Students: 20

Departmental Website: www.biomed.abdn.ac.uk
For Further Information Contact
Professor P F Sharp, Dept of Biomedical Physics & Bioengineering
Tel: 01224 552499; Fax: 01224 685645; E-mail: p. sharp@biomed.abdn.ac.uk
THE DEPARTMENT

The Department is multi-disciplinary, embracing all branches of physical,
engineering and computing sciences applied to medicine. It is situated on the 200
acre [‘elkq] campus of the Medical School and four major hospitals of the
North-East of Scotland and is unique in that all staff, although actively engaged
in University teaching and research, are also concerned with the provision of
appropriate scientific services within the hospital. The Department was one of
the first to offer postgraduate courses in medical physics, and many hundreds of
our graduates have taken up posts in the UK and world-wide. Several of its past
and present staff have become Presidents of major professional organisations,
and links with the medical physics and bioengineering profession are
consequently excellent. The Department has an international reputation for its
research, especially in Magnetic Resonance Imaging which it pioneered. In
2000 it was awarded the prestigious Queen's Anniversary Prize for its work in
medical imaging. It offers students teaching by world-leaders in their field as
well as access to the latest in medical technology, including 5 Magnetic
Resonance Imagers, 3 gamma cameras, Positron Emission Tomography, rapid
prototyping equipment and the latest biomaterials testing equipment. There is

also a comprehensive network of PCs and workstations for the use of students.
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CAREERS

The course is accredited by the Institute of Physics & Engineering in
Medicine as fulfilling part of the training requirements for physicists wishing to
work in the NHS. Many opportunities exist for research, and graduates also find
employment in the many health related industries.

RESEARCH INTERESTS
FREE RADICAL IMAGING

Proton electron double resonance imaging is a novel technique developed in
the Department which combines magnetic resonance imaging with electron spin
resonance, to produce high-resolution images of free radical distribution. We
use it routinely to image stable free radical 'contrast agents' in animals, and are
working at imaging humans.

MAGNETIC RESONANCE IMAGING

We are studying the potential of superconducting quantum interference
devices (SQUIDs) as ultra-sensitive detectors for NMR signals and have
constructed a small-scale MRI using SQUIDs. The group has a high field, small
MR research imager on which research into, for example, inflammatory eye
disease and carpal tunnel syndrome, is being carried out. A new 1.51 research
MR imager has recently been installed. It supports clinical programmes in
cardiac MRI, neuroimaging, the detection of acute stroke and imaging breast
cancer, as well as the development of new MR pulse sequences.

RADIONUCLIDE IMAGING
The Department has a state-of-the-art PET imaging centre. There are

research programs on optimising the performance of PET imaging, data-
quantitation, developing new imaging technology as well as clinical program-
mes in cardiology, orthopaedics, oncology and neuroimaging. The nuclear

medicine group has 3 gamma cameras, one of which is capable of PET imaging.
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RADIATION PROTECTION
Work 1is carried out on the radiation doses received by members of the
public from artificial and natural sources of radiation and the mechanisms which
can control these doses. The group is also involved in the assessment of exposure
levels from non-ionising electromagnetic radiation, in particular the magnetic
field component of ELF.
ULTRASOUND
Research concentrates on the technology and clinical applications of
cardiac output measurement via (non-imaging) Doppler ultrasound - in
particular, the optimisation of probes for suprasternal use and the development
of robust algorithms for computing cardiac output. There is also an interest in
the computerised analysis of A-scans of the eye for the assessment of a variety of
pathological conditions.
RETINAL IMAGING
The section has a scanning laser ophthalmoscope that it has constructed and
which is capable of imaging the retina in 3D and full colour. Research
concentrates on developing measures of retinal physiology, rather than analysing
anatomy. This is done by the analysis of time sequence images from fluorescein
angiography®, by 3D multispectral imaging of tissue physiology, and by imaging
individual blood cells as they pass through the retinal vasculature. Programmes
have been developed for automatically quantifying the retinal appearances of
diabetes and have been commercialized.
IMAGE PROCESSING AND ANALYSIS
The image processing group works with images from many different
imaging modalities. Example applications include the automated analysis of
colour images of the retina to detect natural features (such as the optic disc) and

abnormalities (such as microaneurysms, exudates and drusen), creation of three-

% Angiography ["xndZI'Ogrqfl] — arruorpadus - pentreHorpadus cocya0B HOCIe BBEICHNS B HUX

PEHTI€HOKOHTPACTHOI'O BELLECTBA
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dimensional CAD models from CT scans, texture analysis, multimodality image
registration and fusion (e.g. combining the anatomical information from MR with
the functional information from PET), and 3D modelling and rendering.
BIOENGINEERING
Research is carried out on how the composition and structure of tissues
influence their mechanical properties and how surgical intervention affects the
mechanical behaviour of joints and their tissues. The group is equipped with
Instron testing machines and CAD facilities. Work extends from the computer
design of new devices, their mechanical testing, to the use of imaging techniques
to measure how natural and artificial joints respond to mechanical loading and
how they respond to surgical procedures including total joint replacement.
BIOMECHANICS AND ERGONOMICS
The group is researching the prevention, aetiology and rehabilitation of
occupational musculoskeletal injuries, particularly low back pain. The new
Liberty Safework Centre has facilities for stadiometry, lifting strength,
electromyography, kinematic measurement of the trunk and workplace
measurements, such as posture and whole body vibration. A positional MR
imager for imaging patients while they are standing has recently been installed.
TAUGHT PROGRAMMES
MEDICAL PHYSICS
MSc 12 months full-time, 24 months part-time;

Pg Dip 9 months full-time
Number of students on course: 13
For further Information contact: Dr A. Manivannan
Department of Biomedical Physics & Bioengineering
Tel: 01224 554272; Fax: 01224 685645; E-mail: mani@biomed.abdn.ac.uk
AIMS

Students receive a thorough academic grounding in Medical Physics, are

122



exposed to its practice in a hospital environment, and complete a short research
project. Many graduates take up careers in health service medical physics, either
in the UK or their home country. The course is accredited by the Institute of
Physics & Engineering in Medicine as fulfilling part of the training
requirements for physicists wishing to work in the NHS. Numerous
opportunities exist for research, and graduates also find employment in the
many health related industries.
ENTRANCE REQUIREMENTS
Science-based Honours Degree/equivalent for MSc, Ordinary degree for PgDip.
SYLLABUS

The programme spans 3 terms, each lasting 4 months. In the first, the core
course provides a good general grounding in Medical Physics; lectures are
designed to update knowledge in topics such as experimental statistics, and others
deal with clinical applications of physics such as nuclear medicine, radiotherapy,
magnetic resonance imaging and biomechanics. Additionally, lectures on
anatomy, physiology and biochemistry provide students with a basic medical
knowledge.

Lectures are supported by practicals, demonstrations and attachments to
staff members. In the second term, three topics are selected from a list of 12 and
studied in detail. Topics include radiotherapy, nuclear medicine, biomechanics,
and computing. During a series of tutorial demonstrations clinicians introduce
their own specialities; students become familiar with how clinicians work, attend
operations, etc. The final term (MSc students only) is spent carrying out a short
research project.

INFORMATION TECHNOLOGY (MEDICAL PHYSICS)
MSc 12 months full-time; Pg Dip 9 months full-time
Number of students on course: 3
For further information contact: Dr A Allen
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Dept of Biomedical Physics & Bioengineering
Tel: 01224 552746; Fax: 01224 685645; E-mail: a.allen@biomed.abdn.ac.uk
AIMS
To provide training in the techniques used in the acquisition, organisation
and manipulation of information obtained by the application of physics,
computing and digital electronics to medical problems and patient care.
Additionally, to provide a training in Medical Physics with particular emphasis
on "hands on' experience of typical computer systems used in research and
diagnosis. The course equips students with sufficient skills to apply their
training to a wide range of IT disciplines as well as pursuing careers in Medical
Physics. The course is accredited by the Institute of Physics & Engineering in
Medicine as fulfilling part of the training requirements for physicists wishing to
work in the NHS.
ENTRANCE REQUIREMENTS

Science or Engineering-based Honours Degree (or equivalent) for MSc,

Ordinary Degree for PgDip.

SYLLABUS

The programme spans three terms, each lasting 4 months. In the first
students acquire a general introduction to the whole field of Medical Physics;
topics include radiation physics, magnetic resonance imaging, computing
applications and software development. There are also courses on anatomy,
physiology, diseases, and management in the health service. Students carry out
practical and attend demonstrations by both physics and medical staff. In the
second term students specialise by choosing three subjects for deeper study out
of a choice of 12. Students must take either Medical Image Processing and
Analysis or Biomedical Computing, but can choose the others from a list
including nuclear medicine, radiotherapy, magnetic resonance imaging and
medical device development. In the final term (MSc only) students undertake a
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short experimental project, which is submitted as a bound project report and
examined orally in September.
BIOENGINEERING
MSc 12 months full -time, 24 months part-time
Pg Dip 9 months full-time
Number of students on course: 5
For further information contact: Dr D Shepherd
Dept of Biomedical Physics & Bioengineering
Tel:01224553489; Fax:01224685645; E-mail: d.shepherd@biomed.abdn.ac.uk
AIMS
By the end of the course students will have received a thorough academic
grounding in Bioengineering, been exposed to the practice of Bioengineering in
a hospital environment, and carried out a short research project. Many graduates
take up careers in health service bioengineering departments, either in the UK
or their home country. The course is accredited by the Institute of Physics &
Engineering in Medicine as fulfilling part of the training requirements for
physicists wishing to work in the NHS. There are many opportunities for
research in Bioengineering and Medical Devices. Graduates also find
employment in the many health related industries.
ENTRANCE REQUIREMENTS
Science or Engineering-based Honours Degree (or equivalent) for MSc,
Ordinary Degree for Pg Dip.
SYLLABUS
The course is divided into 3 terms, each 4 months long. The first, the core
course, is designed to give students a good general grounding in Medical
Physics and Bioengineering. Some lectures are designed to update the student's
knowledge in topics such as radiation physics, electronics and experimental

statistics, others deal with the clinical applications of physics and engineering
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such as biomechanics, medical electronics, and magnetic resonance imaging. In
addition there are lectures on anatomy and physiology to provide students with
a basic medical knowledge. These lectures are supported by practicals,
demonstrations and attachments to staff members.

In the second term students study selected topics in detail All students must
study 3 topics including at least one topic from Medical Electronics and
Instrumentation; Human Performance and Rehabilitation Engineering; and
Medical Device Development, and up to 2 others from a list including nuclear
medicine, medical image processing, diagnostic radiology and radiation
protection. In addition there are a series of clinical tutorial demonstrations where
clinicians introduce their own specialities. Students become familiar with how
clinicians work, attend operations, etc.

The final term (MSc students only) is spent carrying out a short research
project.

ASSESSMENT (common for all taught programmes)
Written examination (3 papers), continuous assessment, oral examination

and project report. Diploma students do not do a project report.
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