ASSIGNMENTS

I. a) Divide the text into logical parts. b) Choose the key sen-
tences, analyse and translate them.

1. Look through the Text Cand find the part of it dealing with
the pulse-code modulation.

II1. Examine Fig. 5.7 and comment on pulse coding methods and
corresponding waveforms.

IV. Answer the questions on the Text C.

1. What form may the information be converted to? 2. How is the
carrier modulated in a pulse-amplitude modulation system? 3. What
is constant and what varies in PDM systems? 4. How is the type of
coding also referred to? 5. What modulation is similar to PDM?
6. What practical pulse coding system is more efficient? 7. What
does this system consist of?

V. Prepare a dialogue on pulse-duration modulation system.

VI. Speak on pulse-amplitude modulation system.

VII. Make up a plan of the Text C and retell it.

VIII. State the tense-forms of the verbs in the Text C.

IX. Translate the Text C to be sure you understand it well.

4. Searching Reading
PRE-TEXT EXERCISES

I. Match the following English words and word-combinations with
the Russian ones.

channel bandwidth HH(OPMALHOHHBIH  CHT-

HaJT
carrier waveform CYIIECTBEHHO HCKA3HTh
signal timing 3aXBaueHHblE KaHaJoM

the message signal

CHHXDOHH3ALLHSA CHIHAJIA
relative amplitude

KoJebanus Hecyilell ya-
CTOTHI

H3MEHEeHHs, H3MeHss
IMMPHHA MOJOCH KaHajia

the amount of noise
seriously  degrade

suitable OTHOCHTENLHAS  am-
Ty 1A

pick up by the channel wunrencusmocts myma

altering MNOIXOAALLHIT

Il. Translate these word-combinations and use them while reading
the Text C.

Noise may be introduced; the amount of noise may be sufficient

to; there are many ways of altering a signal; it appears as shown
in Fig.; the amplitude depends upon.
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Fig. 5.8. An AM signal and noise:
a an AM signal corrupted by noise; b the resulting demodulated
signal.
TextD

SIGNAL MODULATION

I. Read the text and say whether there are ways of altering a signal
to make it suitable for transmission over a noise channel.

Noise may be unavoidable introduced on a transmission channel,
whether the channel is an electrical cable, a radio frequency, optical
or ultrasonic link, or by magnetic induction. The amount of noise
picked up the channel may be suificient to seriously degrade the signal
being transmitted. There are many ways of altering a signal to make
it suitable for transmission over a noise channel. The simplest way
is to increase power of the signal at the source, but there is always
a limit to the power available to do this. To transmit by radio waves
it is necessary to modulate the signal.

The modulation method appropriate to a particular instrumen-
tation system depends upon a number of things: accuracy, reliability,
the channel bandwidth available, convenience, cheapness and so on.
Each system will have its own problem and requirements, so it is not
possible to say which is the ‘‘best” modulation method.

Modulation of the carrier waveform in response to a measurand
usually involves amplitude modulation (AM) or frequency modulation
(FM), and that pulse-modulation methods, in particular pulse-code
modulation (PCM), are sometimes employed.

These diiferent types of modulated signal have different proper-
ties in relation {ochannel noise. AM produces frequency components
on each sideof the carrier frequency called sidebands, such that the band-
width of an amplitude-modulated signal is twice the bandwidth
of the message signal itself. If such a modulated signal passes through
a noisy channel it reaches the receiver in the form shown in Fig:5.8a.
After rectification and low-pass filtering, the process of demodulation,
it appears as shown in Fig. 5.8b; the amplitude of the message mmmam.__
and the degree of interference depends solely upon therelative ampli-
tude of the two signals.
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ASSIGNMENTS

I. Answer the following questions embracing the contents of the
Text D.

1. Where may noise be unavoidable introduced? 2. What is the
simplest way of altering a signal to make it suitable for transmission
of a noisy channel? 3. What does the modulation method appropriate
to a particular instrumentation system depend on?

I1. Prepare a dialogue on your own situation.

111. Make up a plan of the Text D and retell the text according to
your own plan.

IV. Examine Fig. 5.8 and comment on:

1. An AM signal corrupted by noise.

2. The resulting demodulated signal.

V. a) Look through the latest magazines and find additional infor-
mation on the topic. b) Discuss the problem of signal modulation.

III. GRAMMAR EXERCISES

1. Define the function of the Infinitive in these sentences and trans-
late them.
1. Modulation is the modification of a carrier waveform, which
is usually sinusoidal, in response to the information to be carried.
2. It is only essential for thereceiver to be able to distinguish between
a 1 and a 0. 3. Here the actual quantity to be controlled is measured.
4. The information to be conveyed may be converted to a pulse form
for land-line or r. f. telemetry.

11. a) Pay attention to the.ing-forms and define their functions.
b) Translate sentences into Russian.

|. The transmitter is connected in series with its power supply
and recorders / indicators, these devices being situated at the receiving
end. 2. This can be accomplished by differentiating and rectifying
a PDM waveform. 3. Some of the factors must be considered when
choosing method to be used over a noisy channel of an instrumentation
system. 4. A prerequisite of being able to control variables such as
velocity, temperature and humidity. 5. In practice devices have to
respond to time-varying quantities. 6. It consists of sending analogue
information by transforming it into a series of binary digits.
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Lesson 4. STATISTICAL MEASUREMENTS

1. Independent Work.
In the Laboratory:
1. Skimmiing Reading.
Pre-text Exercises.
Text A. Parameters of Random
Signals.
2. Average Reading.
Text B. Description of Random
Signals.
Assignments.
[1. Classwork.
3. Close Reading.
Pre-text Exercises.
Text C. Mean, Mean-square and
Probability Function.
Assignments.
4. Searching Reading.
Pre-text Exercises,
Text D. Cross-correlation.
Assignments.
11T, Grammar Exercises.

I. INDEPENDENT WORK

In the Laboratory
1. Skimming Reading .
PRE-TEXT EXERCISES

I. a) Make sure that you know these words. Say what Russian
words help you to guess their meanings. b) Repeat these words after
the speaker.

Statistical, amplitude, component, parameter, periodic, phenome-
non, spectrum, constant, symbol, period, proportion, practical, tota-
lizing, selection, sum, characteristic, correlation, situation.

11. a) Listen and repeat after the speaker, memorize the following
words and word-combinations from the Text A and the Text B.
b) Check if you know their meanings.

Frequency band mojoca uactor; sinewave CHIYCOWIHBIT CHIHAT;
mean value cpexnee 3nauenne; root-mean-square value cpejtHexBajpa-
Tuanoe  amauenue; probability-density function (p.d.f.) dynkuus
nAoTHOCTH BeposTtHocTH; power-density spectrum cnexTp MJIOTHOCTH
mouuioerH (cirnana); autocorrelation function apToKOppesisilHOHHASA
dyukuus; stationary random signal CTALMOHAPHBIH cayvaliublil cHruam;
almost without exception nourn Ges uckmouenus; man-made HcKyc-
crenubit; phenomenon (pl. phenomena) sBIEHNE, random behaviour
cayuaiinoe nopezenue; examples ranged from npuMepbl OXBATLIEZIOT;
aircraft noise wym camosera; in a medium limits B rpapuax cpeish
the whole frequency spectrum Bech YacTOTHBIH CHEKTp.



Text A
PARAMETERS OF RANDOM SIGNALS

I. a) Listen to the text, mind the English intonation. b) Read the
text to yourself and grasp the main idea of it.

Statistical measurements are used to describe the amplitude,
frequency and time behaviour of random signals. The amplitude be-
haviour of a random signal can be described by the mean value of the
signal, the root-mean-square value of the signal or the probability-
density function of the signal. Frequency behaviour, which is indepen-
dent of amplitude, can be described by the power density spectrum
of the signal. Time behaviour is described by the autocorrelation
function of the signal, and indicates the same frequency components,
but in terms of period rather than frequency. These parameters can
be obtained for periodic waveforms as well as for random ones. They
are different kind of averages and if these statistical properties of
a random signal remain constant with time, it is called a stationary
random signal.

2. Average Reading
Text B
DESCRIPTION OF RANDOM SIGNALS

I. a) Listen to the text. b) Read it (time limit is 3 min.). ¢) Find
the part of it dealing with a random signal.

Almost without exception, all natural and man-made phenomena
exhibit random behaviour to some extent. Examples range from wind
motion and aircraft noise to thermal and semiconduclor noise in
electrical circuits. Measurements made on random signals are called
statistical measurements, and their application covers the whole
frequency spectrum.

A random signal cannot be described precisely in terms of voltage
and frequency in the same way as a simple sinewave. Because it
varies in a random manner, this requires observation of the signal’s
behaviour over a period of time. It is important to note that all statis-
tical measurements are average measurements, and the longer the
averaging time, the more accurate is the measurement.

ASSIGNMENTS

I. a) Choose the key sentences from the Text A and compare them
with the title of the text. b) Say what the text is about.

II. Skim through the Text B and say what measurements are called
statistical measurements.

* 111. Discuss the main idea of the Text A and the Text B.

1V. Answer the following questions.

1. What do all natural and man-made phenomena exhibit te some
extent? 2. What are the examples of those phenomena? 3. How can
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a random signal be described? 4. When are statistical measurements
more accurate? 5. What is called a stationary random signal?

V. Ask additional questions and prepare a dialogue for discussion
on the topic.

VI. Speak on:

1. Parameters of random signals.

2. Description of random signals.

VI1I. Choose the compound words from the Text A and the Text B.
Analyse and translate them.

IT. CLASSWORK
3. Close Reading
PRE-TEXT EXERCISES

I. Be sure that you know these words.

Probability function ¢yuxwia sepositnoctn; total signal Bech
curuan; fluctuating cdmoxrtynpylomuit; standard deviation cranzapr-
Hoe oTK/IoHenue; load resistor narpysounnbiii pesucrop; averaging time
ppems ycpennenus; at all possible amplitudes npu Bcex Bo3MOXEBIX
ammutyaax; the curve obtained by plotting xpueas, mnoayuennasn
npu nocrpoennn rpadura; the bell-shaped curve konoxonooGpastas
kpusas; random disturbance cayuaiinoe BosOyxzenue; the horisontal
amplifude scale mMacurrad no ropHsoHTAILHOR OCH AMINIHTYL.

Il. Define the tense-forms of these verbs in the Text C.

Give, call, contain, refer, assume, mean, divide, obtain, add,
spend, calibrate, exceed, specify.

I11. Analyse these words from the viewpoint of their structure and
translate them.

Mean-square, waveshape, plotting-density, bell-shaped, Gaussian-
type, echo-ranging, cross-correlate, autocorrelation, cross-correlation,
signal-to-noise.

TextC

MEAN, MEAN-SQUARE AND PROBABILITY FUNCTION

I. a) Read the text. b) Describe the mean-square voltage for fluc-
tuating electrical signals.

The mean (¥) and mean-square (¥®) values of a waveform are
time averages. X* is the mean-square value of the total signal (d. c.
plus a. ¢.), while the mean-square value of the fluctuating compo-
nent alone is given by the symibol o2, that is ¥* = (¥)* + o* where
X is the d. c. component or mean value, Value ¢ is called the stan-
dard deviation.

The a. c. power contained in a signal is preportional to c*. In
practice for fluctuating electrical signals the mean-square voltage
is often referred to as the power of the signal, and this assumes a 1€
load resistor.
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Fig. 5.9. The probability-density function of a noise-signal.

Neither the mean value nor mean-square value on its own gives
any indication of waveshape. To do this, it is necessary to determine
the proportion of time spent by the signal at all possible amplitudes
during a finite period of time. In practical terms, this means totalizing
the time spent by the signal in a selection of narrow amplitude win-
dows, and then dividing the total for each window by the measure-
ment or averaging time T', as shown in Fig. 5.9. The curve is obtain-
ed by plotting probability density function (p.d.f.) of the signal
p(x). Thus p(x) 6x is the probability that x(f) lies between x and
x - 8x, and is easy to measure, being the proportion of time spent
by x(?) between x and x 4 6x. The total area under ap.d.f. is always

~unity, as the sum of all possible probebilities must add up to cer-
tainfy. The most familiar p.d.f. is the bell-shaped Gaussian or Nor-
‘mal curve, shown in Fig. 5.10a, which
is characteristic of many naturally cccuring
random disturbances. The horizontal am-
plitude scale of the p.d.f. is calibrated in
terms of o and a Gaussian-type noise sig-
nal spends most (68 per cent) of the time
between =0, and hardly ever exceeds
+30, in fact it exceeds this value less
than 1 per cent of the time. The Gaussian

P(x)

-36-2 |-6 0 26 3
7 68.3% —ma p.dd. can be fully specified by two para-
_l.t@.,.MN ¢ meters: the mean and the standard devi-
_ 907% " | ation.
POV __ Pleo)=i ASSIGNMENTS

e = :

m 3 1. a) Divide the text into logical parts.
383 b) Choose the key sentences, analyse and
TEE translate them.

Ses i1. Look through the text and find the

e i — part om.ﬁ amm..::m with a. c. power con-
(~=i=0t 0 p ©  tained in 2 signal. Transiate it.

[11. Answer the questions.
Fig. 5.10. omw%w: type noise 1. What are the mean and the mean-
i bty penets: square values of a waveform? 2. What is
25 Pihe distribution function, necessary to determine any indication of

%o

~ waveshape? 3. What does this mean in practical terms? 4. What is the
"most familiar p. d. £.?

IV. Ask additional questions and discuss the problem of mean, mean

square and probability function.

V. Combine your answers into a short surnmary of the text.
V1. Examine Figs. 5.9, 5.10 and comment on:

1. The probability-density function of a noise-signal.

9. The probability-density function.

3. The distribution function.

VIl Prepare a dialogue using Figs. 5.9 and 5.10.

VI11I. Review the Text C in written form.

IX. Translate the Text C to be sure you understand it well.

4. Searching Reading
PRE-TEXT EXERCISES

I. Match the following English words and word-combinations with
the Russian ones.
jIeH3MeH seMBblil

burried in noise

echo-ranging system OTBEpraTh, NoAaBAATh
unchanged CYLIECTBEHHO
unwanted noise NOKPBIT U1y MaMH

tend v. HelKenaTeqbHbii  LIyM
reject CTPEMATHCH
substantially cucTeMa  H3MEPeHHd

¢ [MOMOWILID 3X0J0Ka-

LHH

I1. Translate the fellowing word-combinations and use them when
reading the fext.

1f a signal of known wavelorm is transmitted; this situation re-
presents; the receiver output consists of; there is no correlation; cross-
correlation has thus rejected.

TextD
CROSS-CORRELATION

I. Read the text and say about cross-correlation used to detect the
signal.

If a signal of known waveform is transmitted into a medium and
is received again unchanged in form but buried in noise, cross-corre-
lation can be used to detect the signal. This situation represents the
basic problem of all communications and echo-ranging system. The
receiver output consists of two parts: the desired signal, and unwan-
ted noise. 1f we cross-correlate the transmitted signal with the re-
ceiver output, then the result also has two components; one part is
‘the autocorrelation function of the desired signal which is common
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to both of the waveforms being correlated, and the other part results
from the cross-correlation of the desired signal with unwanted noise.
Now, in general, there is no correlation between signal and noise,
so the second part tends to zero, leaving only the signal in the form
of its autocorrelation function. Cross-correlation has thus rejected

the noise in the received signal, with the result that the signal-to-
noise ratio is substantially increased.

ASSIGNMENTS

L. Answer the following questions.

1. When can cross-correlation be used to detect the signal? 2. What
does this situation represent? 3. What does the receiver output con-
sist of? 4. What form is the signal when the second part tends to
zero? 5. What has rejected the noise? 6. What is the result of it?

IL. Discuss the problem of cross-correlation.

I11. Make up a plan of the Text D and speak on your plan.

IV. Speak on probability of distribution.

V. a) Look through the latest magazines and find new material on
the topic. b) Use it when discussing the topic.

III. GRAMMAR EXERCISES

I. Analyse the following sentences, define the tense-forms of the verbs
and translate them.

1. The longer the averagingtime the more accurate is the measure-
ment. 2. Amplitude statistical characteristics have already been
discussed when considering measurement errors, 3. These parameters
(and several others) can be obtained for periodic waveforms as well
as for random ones. 4. To do this, it is necessary to determine the
proportion of time spent by the signal at all possible amplitudes du-
ring a finite period of time. A

IH. Define the function of -/ng-forms in these sentences and trans-
late them. ¥

I. In practice for fluctuating electrical signals the mean-square
voltage is often reffered to as the power of the signal. 2. In practical
terms, this means totalizing the time spent by the signal in a selection
of narrow amplitude windows, and then dividing the total for each
window by the measurement or averaging time T.

1. Put questions to the words in bold type.

1. The a. c. power contained in a signal is proportional to o®.
2. The curve is obtained by plotting probability density function of the
signal p (x). 3. The most familiar p. d. I. is the bell-shaped Gaussian
or Normal curve, which is characteristic of many naturally occuring
random disturbances. 4. There is no correlation batween signal and

noise. 5. Cross-correlation has thus rejected the noise in the received
signal.
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Lesson 5. MULTIPLEXING

1. Independent Work.
In the Laboratory:
E m_f.an:.:m Reading.
-text Exercises. )
%_.M“mw A. Improvement of Signal-to-
noise mmww%. i
: ing. )
- ﬁﬁﬁw. TOM. and FDM- Multip-
lexing.
Assignments.
1. Classwork.
3. Close Reading.
Pre-text Exercises.
Text C. Signal Filtering.
Assignments.
4. mmu_‘n?.:mmmaa&am.
-fext reises. )
wﬂmmﬂ D. xmmwm?._d Linearity and Di-
stortion.
Assignments._
111. Grammar Exercises.

INDEPENDENT WORK

In the Laboratory

1. Skimming Reading
PRE-TEXT EXERCISES

ay w ian words
I. a) Make sure that you know these s..o.n_.ﬂm. m.&.o”_..ammhxw_.:wwmmm:ﬁmm_sq
\ i i epeat these wor ) :
help you to guess their meanings. b) \z p B
Method, filtering, information, spec ?:T uglgi _wn:mﬂmzn
E_,;,:Emimm. transmission, type, m:mﬁomsm.‘mv_:wl#:%hwm_m_ﬁmmm.
diagram, passive, active, _332».. w_.owoa:o:m... “_o_.mw . Rl
11. Listen repeat and memorize the mo—.ﬂoc._:mnw_ okl
nc:..dm.:i._o:m from the Text A and the Text B. b) Chec y
i anings. ) O
:5%.%“ Mzwmo: multiplex (TDM) myabrunsexcnas :p_mwmﬂw mjw_w:
me- / 2 b Ll . D
MEHHBIM pa3jieleHHeM KaHasoB; :GEm:S;a_:_mS: :E ,_‘_,:_m_._cm. 2
! VT ,_,“.54.620_.:1_ :m.@m\__,m_.zm C ICTOTHBIM Um.ﬁm..ﬁ.::r..m ._““::.ﬁ,chf::m.
me.m nmﬁ_;.ﬁom.::_m BO DBpeMeH}, CHHXPOHH3AUuA, XPOHHE :
’!..J wiC ol )

ircuit 3 T cema; assigned
AKTHPOBAHHE; Ting counter circuit Konpiepast cueTHas CXeMa; g
TaK 3 ) E

ML actota); simultaneously oz
subcarrier omnpeieseHnas noaxecyumas .?”_.n.:_.f,.MG,_““H%.:M::E i
HOBp CMEILIIO; dynamic strain .ﬂ_:u.::;?_,.e..m _ O
w“mﬂ}n:n:: cxeMa KBAHTOBAHUS M ,;:_c.,::ﬂ_.v__J..:E ;_M._m..:_:..,_azooc
i B s ::mwe..w_mzw_f _Hmp_ﬂw,...w‘/M..».:m._.ﬂnw% 6 00un

11 POLCIIE0 CHMCLLNGAHUA CUeHaAa06 Ol GHULX ; il

_.wﬁ__ﬁmwﬁﬁ_ﬁwwom:mn TDM system anasiorosasi cicreva E,ur MMWMWNH:MN mm
mm,mnmnm::n kanavion); the process ol sharing npouecc p
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to be connected in turn coeaunensl nocsexoBaTeNIBHO, APYT a APYTOM;
other associated equipment apyroe, cessannoe ¢ 3TnmM oGopyaoBanie;
in sequential order B mocsenoBatesibiom nopsiike; under the control
noj ynpasienuem; a similar set nonoGuwii HaGop; transmitted data
nepejapaeMble JIaHHBIC.

ﬂmd@

.__vao<m3mz.~. OF SIGNAL-TO-NOISE RATIO

I. a) Listen to the text, mind the English intonation. b) Read the
text to yourself and grasp the main idea of it.

Of all the methods available for separating signals from noise
the most widely used is that involving filtering. If the information
signal had a different spectrum from the noise, it is always possible
to design a filter which attenuates the noise more than it attenuates
the signal. In other words, filtering canbe made to improve the signal-
to-noise ratio. To minimize the eifect of noise interfering with a signal,
the bandwidth of the measuring system must be exactly the same as
the bandwidth of the signal.

2. Average Reading

Text B

TDM- AND FDM- MULTIPLEXING

I. Listen to the text. b) Read it (time limit is 3 min.). ¢) Find the
part of it dealing with multiplexing. Translate it.

Multiplexing is the process of sharing a single transmission channel
with more than one input. There are two main types of multiplexing
systems: time-division multiplex (TDM) and frequency-division mul-
tiplex (FDM).

A schemetic diagram of an analogue TDM system is given in
Fig. 5.11a. The multiplexer of a number of switches in the transmitter
such that each analogue input (U,, U,, ..., U)) is connected fo the
transmission channel in turn. The switches are controlled by a contrel
unit whose function is to provide the signals which select the various
switches in the multiplexer and other associated equipment. Offen
the switches are selected in sequential order under the control of
a ring counter in the control unit. A similar set of multiplexer swit-
ches is required at the receiver, and the synchronizing signal in the
transmitted data is used to synchronize the receiver and transmitter
switches so that data channels are isolated.

A schemetic diagram of an AM f{requency division multiplex
system is given in Fig.5.11b. Each input modulates an assigned sub-
carrier at comparatively low frequencies (5—40 kHz). These subcar-
rier frequencies are combined in a mixer circuit, and this combination
modulates a main high-frequency carrier signal. This modulated high-
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ASSIGNMENTS

entences from the Text A and compare them
the text is about.

. b) Say what "
he text. b) Say and choose the key sentences.

through the Text B

a of the Text A and the Text B.
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IV. Answer the following questions. ;

1. What is multiplexing? 2. How many types of multiplex system
do you know? 3. What is the synchronizing signal in the transmitted
data used for? 4. What an AM-FDM can be used for?

V. Examine Fig. 5.11 and comment on:

1. An analogue time-division type.

2. An AM frequency-division type.

VI. Answer the following questions using Fig. 5.11. Work in pairs.

, (@) 1. What does Fig. 5.11a show? 2. What does the m ultiplexer
consist of? 3. What are the switches controlled by?

(b) 1. What does Fig. 5.116 show? 2. What does each input modu-
late? 3. What are these subcarrier frequencies combined in? 4.What
does this combination modulate? 5. Where is the modulated high-
frequency signal transmitted to? 6. What does this reproduce? 7, What
is each of the subcarrier frequencies separated from theothers with?
8. Why are these subcarrier frequencies demodulated? 9. What does
the AM-FDM system permit?

VIIL. Prepare a dialogue on frequency division multiplexing system.

VIIIL. Speak on time-division multiplex system.

IT. CLASSWORK
3. Close Reading
PRE-TEXT EXERCISES

I. Be sure that you know these words.

Attenuate v. saryxats, ocnabasts; obscured 3aTeMHeHHHIH; repeti-
tive symmetrical waveform nepuomuueckuii CHMMETPHYHBIH CHIHAJ;
two-position switch aByxmosmmmonuii nepexmouaresn; lock-in amp-
lifier cunxpomnnwii ycwrntens; gate crpo6, BLIGOpKA; BEHTH/b, 3Je-
MeHT (noruyecknii); inverted o6patro npeoGpasoBaHnbIi, HHBEPTHPO-
BaHHBIl, averaging circuit ycpeansiomas cxema; gated signal crpo6u-
pytoutuit curnaj; coherent KorepewTisiii (coriacoBanneii); in-phase
B ase, cuHpasHblii.

I1. Find the following word-combinations in the Text C and translate
them. Use them while retelling the text.

It may still prove possible to improve; as shown in Fig.; two im-
portant features are readily seen; a phase difference affects the output
value.

II1. Define the grammar-forms of the verbs in the Text C.

Occupy, prove, measure, use, represent, show, take.

Text C
SIGNAL FILTERING

I. a) Read the text. b) Describe the passive, active and digital filter
units. :

If the noise interference occupies some or all of the frequency
spectrum of the signal it may still prove possible to improve the
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Fig. 5.12. The operation of a clock-in amplifier:

a the basic scheme; b the typical waveforms.

ignal-to-noise ratio, if the shape of the irequency spectrum of th
ﬂmmw is different from that of the signal. Filter units may be passive,
i digital. .

mn?ﬁmmoﬁm«.%&.ﬂ to be measured, but obscured by high levels om
noise, is a sinewave, square wave or o::.m_. repetitive m%:.:dﬂ:om
waveform, then a lock-in-amplifier employing a _u_._mmm-mmnm::“m de-
tector (p.s.d.) is used to measure the signal of interest. As shown :m
Fig. 5.12a, a p.s.d. can be simply represented by a two-position mé_ﬁna
which alternately selects or *‘gates either the signal or the :..:é..w
(opposite polarity) signal into a low-pass filter (an averaging circuit).
The effect of such a p.s.d. on both synchronous and asynchronous
(noise) input signals is shown in Fig. .m._mv. Two important ﬂmmﬂ:.mm
are readily seen. (1) When the a. c. signal and reference _:Eﬂ m_<m
the same frequency and are in-phase, the lock-in output gives t m,_m... mﬁm
rage amplitude of the signal. A phase difference between signal an
reference affects the output value. (2) When the signal and _.&mnmzm,w
inputs are not at the same frequency, then the average value of the
switch output is zero, provided a sufficiently long time is taken
to establish the average.

ASSIGNMENTS

I. a) Divide the text into logical parts. b) Choose the key sentences;
analyse and translate them.
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11. Entitle each of the paragraphs of the text using the key sen-

tences.

I11. Look through the text and find the part of it dealing with
theeffect of a p.s.d. on both synchronous and asynchronous (noise) input

signals.

IV. Answer the following questions embracing the contents of

the Text C.

1. What can be made to improve the signal-to-noise ratio? 2. What
is necessary to minimize the effect of noise interfering with a signal?
3. What kind of filter units do you know?

V. Ask additional questions on the Text C.

V1. Prepare the dialogue on the conditions under which filters can

be employed.

VII. Speak on the function of the filters.
VI Translate the Text C to be sure you understand it well.

4. Searching Reading

PRE-TEXT EXERCISES

1. Match the following English words and word-combinations with

the Russian ones.
no longer

without regard to
superposition
approximate square
wave

rapid

performance
establish
previous
consider
represent

cuMTaTh, paccMaTpH-
BaTh
npelecTByOLHiI
npencTasisiTh
OBICTpBbI

GoJibllie  HE
Cyneprnosuius, Hajo-
KeHue

HEe3aBHCHMO OT
XapaKkTepHCTHKa
yCTaHaB/IHBATD
KosMebanusn npHMepHo
NpAMOYroJbHOH  hop-
Mbl

I1. Translate the following word-combinations and use them when

reading the text.

It is evident, that; it is necessary to characterize; such effects
are known as; a system comprises; one can define system linearity
without regard to; the system may contain; a device can be repre-

senfed by.

TextD

SYSTEM LINEARITY

AND DISTORTION

I. Read the text and say about the amplitude of the output signal
of a device having some nonlinearity.
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Fig. 5.13. Distortion eflect:

p single-valued non-linearity; b doubled-valued non-linearity: ¢ frequency (linear) distor-
tion: d non-distortionless system.

Normally a measurand varies with time and such variation may
be slow (for example temperature) or rapid (for example .Emnrmz_o&
vibration displacement), repetitive (for example sinusoidal), non-
repetitive (for example an impulse or step change) or completely ran-
dom. It is evident that if the performance of a linear device or com-
plete system to any time-varying input is to be established it is
necessary to characterize the device or system. .

The amplitude of the output signal of a device rmf:m. some non-
linearity is no longer simply proportional to the input signal ampli-
{ude (see Fig. 5.13¢) and might be dependent on previous m_,.:w_::.n_mm
(see Fig. 5.13b). Such effects are known as nonlinear n__m._.ol_w:‘
A system comprises many devices, butone can define system linearity
without regard to internal details. The system may contain nonlinear
device such as A/D and D/A converters, pulse modulators, and m::
be considered linear, provided the overall response over the desired
amplitude range obeys the principle of superposition, and that the
steady-state response to a sinewave is a sinusoid which has the same
frequency as the input. A device or system obeying these provisions
can be represented by a linear differential equation.

A system is called distortionless if at itsoutput and without change
of shape it correctly reproduces any input waveforms. A distortion-
less system is one which is linear and whose frequency gain is constant
and phase shift increases linearly with frequency, over the frequency
range of interest (see Fig. 5.13d).
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ASSIGNMENTS

I. Answer the following questions embracing the contents of the Text D.

1. How does a measurand normally vary? 2. What is the amplitude
of the output signal of a device having some nonlinearity depend on?
3. When may the system be considered linear? 4. What system is
called distortionless?

I1. Ask additional questions on the Text D and prepare a dia-
logue on the fopic.

111. Speak on the amplitude of the output signal of a device.

IV. Examine Fig. 5.13 and comment on:

1. Single-valued non-linearity. 3. Frequency (linear) distortion.

2. Doubled-valued non-linearity. 4. Non-distortionless system.

V. Translate the following sentences into English.

1. Jlns oGHapyKeHusi CHIHaJa MOXKeT ObiTh HCINOJIB30BAHA B3AHMO-
KOppeJIALHs. 2. ITOT METOJL MOXKET NPHMEHATLCS, €C/IH B ONpe/lesIeHHYI0
cpely mepeiaeTcsi CHI'Hal H3BECTHOH (GOpMBI H MPHHHMAETCsSl CHOBA He-
H3MeHHBIM Mo (opMe, HO CKPHITHIM B lwyme. 3. Brixoimnoit curuas mpu-
eMHHKa COCTOMT M3 ABYX HacTeil: MOJEe3HbI (:KesiaeMblil) CHIHAI H HeXe-
nateabHbie nomexu. 4. BsauMokoppeasiusi NojaBnfieT NOMEXH B MPH-
HATOM CHTHajie, B pe3yJbTaTe Yero OTHOIIEHHe CHrHAJ-ToMeXa 3HayH-
TEJIbHO YBEJHYMBAeTCH. 5. DT0 MPOHCXOAHT TaKUM 00pasoM: €CHH Mbl
{IpOBEJieM B3aHMHYI0 KODpEJSLHIO NepelaHHOro CHrHala € BHIXOAOM
NPHEMHHKA, TO B Pe3yJIbTaTe NOJYYHM JBE COCTABJSIOLIMX: aBTOKOPpe-
JsIHOHHAsST (YHKIHS TNOJE3HOr0 CHrHANa M B3aHMOKOPpessilHOHHAS
(YHKLHA NOJE3HOTO CHTHAJA C HeXeJaTeJbHBIMH nomexamu. 6. Bro-
pas COCTaBJSONIasi CTPEMHTCA K HYJIO, OCTAaeTCsl TOJbKO CHIHalI —
B BlHJ€ €ro aBTOKOPPETSIUHOHHOH (YHKIHH.

ITI. GRAMMAR EXERCISES

I. a) Analyse the following sentences and define the function of the
Infinitive. b) Translate them.

1. If a waveform to be measured is a sinewave a lock-in amplifier
is used to measure the signal of interest. 2. To counteract any such
phase shift caused in an experiment, a phase-shift facility is usually
included in a lock-in system.

1. a) Translate these sentences with the verbs in the Passive Voice.
b) Define the tense-forms of the verbs.

1. Two important features are readily seen. 2. A schematic diagram
of an analogue TDM system is given in Fig. 5.11a. 3. The switches
are selected in sequential order under the control of a ring counter
in the control unit.

IT1. a) Define the functions of the words with the -ing-forms.
b) Translate the sentences.

1. Of all the methods available for separating signals from noise
the most widely used is that involving filtering. 2. In other words
filtering can be made to improve the signal-to-noise ratio. 3. Multiplex-
ing is the process of sharing a single transmission channel with more
than one input.
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Chapter V1. CONTROL SYSTEMS AND PROGRAMMING

Lesson 1. COMPUTERS IN COMMAND AND CONTROL SYSTEMS

I. Independent Work.
In the Laboralory.
1. Skimming Reading.
Pre-text Exercises.
Text A Computers and Data Trans-
mission.
2. Average Reading.
Text B. Terminals.
Assignments.
II. Classwork.
3. Close Reading.
Pre-text Exercises.
Text C. Microcomputer Systems.
Assignments.
4. Searching Reading.
Pre-text Exercises.
Text D. Programming Microproces-
SOrS.
Assignments.
I11. Grammar Exercises.

I. INDEPENDENT WORK
In the Laboratory

1. Skimming Reading
PRE-TEXT EXERCISES

1. a) Make sure that you know these words. Say what Russian werds
help you to guess their meanings. b) Repeat these words after the speaker.

Command, data, computer, collect, collection, nm:ﬁ.ﬂm_ process,
result, organization, effective, transmission, information, exploit.
basic, oriented, machine, telecommunication, concentrator, distant,
automatically, communicate, analyse, copy, terminal, program, decod-
ing, specific, synchronization, instruction, general, class, manipula-
tion, status, structure, absolute. .

I1. a) Listen, repeat and memorize these words and word-combina-
tions. b) Check if you know their meanings.

Computers in Command and Control Systems 3BM B asTOMaTH3U-

POBAHHbIX CHCTEMAax YyMpaBeHHus; closed loop samknyTas n0eTAd;
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simultaneously. oauospementio; data collection centres uentpel c6opa
Jannbix; input inquiries Bxoausle sanpockl; expedifiously yckopetHo,

zng.;m:zo“amﬁmnonznco.:.mg-moﬁcn.mzn_aoﬁ.:%m.::mhm::!w
HeMnpepLIBHO MepeMellaloTCsa BBEPX U BHU3 (Ha BepXHHE H HAa HIXKHHE
3BeHbs ynpasienns); can be finely defined moryr GbiTe B KOHIle KOHIIOB
onpezenensl; take into account yunTbiBaTh, MpHHHUMATh BO BHUMAaHHE;
remote equivalent of the computer-room input-output devices yna-
JIEHHBIii SKBHBA/IEHT YCTPOHCTB BBOJIA W BHIBOJIA, KOTOPHIE pa3MellaloTcs
Bmecte ¢ IBM (B oanoii Komuare); paper-tape readers yctpofictBo 1718
CuHTBIBaHHA ¢ nepdonents; punch-card readers ycrtpoiictBo A5 CuH-
ThiBaHHS ¢ nepdokapte; non-real-time terminals Tepmunuaisl, He crno-
co6Hble paboTaTh B peanbHoM Bpemenn; key-board nanens c kmaBuaty-
poit; screen display ycrtpoficTeo oToOpakeHnusi Ha 3KpaHe; conversa-
tional terminals «pasroBapusaiomne» TepMHHATB (TEpMHHAJIB C BO3-
MOJKHOCTBIO oOMeHa uHpopmaieit ¢ DBM); on-line or off-line ueno-
cpeactBeHHO (6e3 sajepkKu Bo Bpemenu) Hin B OyddepHoM pexume
(c 3anepxkoit Bo Bpemenn); punch v. nepdopuposats.

IT11. Analyse the structure of the following compound words and
translate them.

Real-time, ever-growing, computer-room, paper-type, -punched-
card, typewriter, key-board, on-line, off-line, closed-loop.

._.mu:@

COMPUTERS AND DATA TRANSMISSION

I. a) Listen to the text, mind the English intonation.b)Read the
text to yourself and grasp the main idea of it.

The Command and Control System is organized in a closed-loop
where data continuously flow up and down the line. Computers are
mmd._umc%mn both in the command and in the data collection centres. De-
cisions for execution are sent forward and the results are continuously
fed back, all processes operating in real-time. The best control of
the organization resources can be eifective only if the transmission
of the information in both directions is fully exploited.

It is a basic requirement of a Command and Control System that
the computers involved are communication orientated and can be
operated on-line in a real-time environment. The adopted computers
must possess the following qualifications:

(@) They should be capable of handling masses of data swiftly
and efficiently and store large quantities of information.

(b) They must be able to operate a large number of input inquiries
simultaneously and respond to them expeditiously.

_P. vast ever-growing array of machines can be attached to telecom-
munication lines for transmitting and receiving data.

Data transmission can be: 1. Between computer and computer.
w..w%gmms terminal and computer. 3. Between terminal and ter-
minal.

In any of these links there can be intermediary network devices
such as concentrators and switches.
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2. Average Reading

TextB
TERMINALS

I. Listen to the text. b) Read it (time limit is 3 min.).c) Find the
part of it dealing with the terminals designed for human use.

A device for feeding data to or receiving data from a distant com-
puter is called a terminal (perhaps an unfortunate choice of a word be-
cause line termination equipment in general has been called a termi-
nal: “‘microwave terminal ”, for example, refers to the electronic equip-
ment at the end of a microwave link).

Terminals can be devices into which data are entered by human
operators or devices that collect data automatically from instruments.
Terminals designed for human use may permit a fast two-way *‘con-
versation ” with the computer or may be a remote equivalent of the
computer-room input/output devices. The people use terminals to
communicate with a computer. Paper-type readers and punched-
card readers may provide input over communication lines. Printers
may provide the output.

Most computers peripherals can be taken out of the computer
room and attached to a communication line. They can have a type-
writer added or a key-board or screen display, and then they are called
conversational terminals.

The information, whether from automatic devices or from manually
operated key-boards, may be transmitted immediately to the compu-
ter or may be stored in some medium for transmission at a later mo-
ment. In other words the entry of data may be on-line or ofi-line.
Reading of instruments, for example, may be punched into paper tape,
which is later transmitted to the computer.

The output may also make use of an interim medium, such as
paper tape or punched card, or it may directly control the environ-
ment in question.Very often it is necessary to make a printed copy
of the computer output for later analysis. In this case, part of the
terminal equipment may be a typewriter or printer.

ASSIGNMENTS

I. a) Choose the key sentences from the Text A and compare them with
the title of the text. b) Say what the text is about.

II. Skim through the Text B and say how the Comand and Control
System is organized.

111. Answer the following questions embracing the contents of the
Text A and the Text B.

|. Where are computers employed? 2. When can the best control
of the organization resources be effective? 3. What is the basic re-
quirement of a Command and Control System? 4. What can be attached
to telecommunication lines for transmitting and receiving data?
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Fig. 6.1. Physical structures of the devices used to store digital information:
a the light bulb, mechanical switch and digit wheel (dial); b the magnetic core.

5. What devices are terminals? 6. What may terminals designed for
human use permit? 7. Why do people use terminals? 8. What may pa-
per-tape readers and punched-card readers provide? 9. What may prin-
ters provide? 10. May the information be transmitted immediately
to the computer?®

1V. Prepare a dialogue on requirements of a Command and Control
System.

V. Speak on common types of terminal devices.

p VI. Examine Fig. 6.1 and speak on different states of various phy-
sical  devices.

VII. Make a short written summary of the Text B.

II. CLASSWORK
3. Close Reading
PRE-TEXT EXERCISES

I. Memorize the following abbreviations from the Text C.
MPU — microprocessor unit Mukponpoueccopnbii 6J0K, MHKPONpo-
meccop (MIT);
RAM — random-access memory 3¥ co cayuaitneiv goctynom (O3Y);
ROM — read-only memory 3¥ TOJIbKO CO CUHTBIBAHHEM, MOCTOSHHOE
3y (T13Y),;
I/0 — input-output unit ycrpoiictBo BBOaa-BEBoza (YBB).
IL Translate the following compound words and learn them.
Microprocessor; microcomputer; read/write; random-access memory;
read-only memory; time-multiplexed; second- and third gene ation;
eight- and 16-bit bidirectional lines.

Text €
MICROCOMPUTER SYSTEMS

I. a) zmma the text. b) Speak on the early microprocessor devices.
.:.:w microprocessor unit (MPU) is the basic processing unit of
the microcomputer system. By itself, not much is possible.So the
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MPU is connected to memory and input/output. The memory unit
may consist of several devices, called read/write or random-access
memory (RAM) and read-only memory (ROM). Memories store necessa-
ry programs for the particular application of the microprocessor.
The primary connection to external devices such as keypads, teletypes,
or CRTs is accomplished through the input/output (I/O) unit. This
basic interfacing unit of the microcomputer system is implemented
with one or more special chips provided by the microprocessor manu-
facturers. The microcomputer system moves necessary information
through three buses: the address bus, data bus, and control bus.

In early microprocessor device, these buses were sometimes shared
in time (time-multiplexed). Inall second- and third-generation micro-
processors these buses are available independently. The address bus
commonly is 16 bits wide. In microcomputer systems this same add-
ress bus serves to select devices by decoding particular address values
for specific devices called device select addresses.The data busis the
main highway for information transfer to and from the MPU. Eight-
and 16-bit bidirectional lines are now common.The control bus of
a microcomputer system generates the timing, synchronization, iso-
lation, and direction of data transfer for the memory and 1/0 devices.

ASSIGNMENTS

I. a) Divide the text info logical parts. b) Find the keysentences,
analyse and translate them.

I1. Skim through the text and find the part of it dealing with the
microprocessor devices. Translate it.

111. Compare microprocessors of different generations.

IV. Answer the following questions embracing the contents of the
Text C.

1. What is the microprocessor unit? 2. To what is MPU connected?
3. What may the memory unit consist of? 4. What do memories store?
5. What buses does the microcomputer system move necessary infor-
mation through? 6. What is the address bus? 7. What does the address
bus serve? 8. Is the data bus the main highway for information transfer
to and from MPU? 9. What does the control bus generate?

V. Describe all types of computers and their basic processing units
available at your institute.

VI. Check if you know the following word-combinations. Use them
when retelling the Text C.

Memory unit 6J0K namsTH, NamMATh; read/write memory 3anoMmHa-
jouee ycrpoiicto (3Y) co CunTBIBaHHeM H 3aNHChIO; keypad xHomou-
uwifi nepexmouarenb; CRT (cathode-ray tube) siexTponuo-ayuenas
tpyoka (3/1T); address bus ajpechag tunHa; data bus mmuHa JanHbLIX;
control bus mwmHa ynpasjieHus. ) Ny
" VIL Pick out all verbs from the Text C and define their tense-forms.

VII1. Translate the Text C to be sure you understand it well.
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4. Searching Reading
PRE-TEXT EXERCISES

I. Match the following English words and word-combinations with
the Russian ones.

personality (of a microprocessor) crnoco6 ampecauuu

etfeounter JIBHXKEHHE JaHHBIX

instruction set KOJl onepauuu

data manipulation 0ocoGeHHOCTH (MHKpONpoleccopa)
data movement cHcreMa (ceMeiicTBO) KOMaHA
program status manipulation MaHHIYJIHPOBAHHE  COCTOSHHEM
IPOrpamMMBel

xomanaa «CJIOJKUTDb»
CTAIKHBATBCA C
MaHHNyJHpoBaHHe  (ympaBiieHue)

addressing mode
ADD instruction
operation code

JIAHHBIMH

mnemonic CYMMA (pesyabTaT CJIOMKEHHS)
operand MHEMOHHUECKHIT Kojl

SUM onepasj (YHCJI0, CJIOBO, yyacTBY-

Iolllee B OMepaluH)

IL. Memorize the following abbreviatiens.

OPCODE — operation ¢bde;

ADD operation — additional operation;
MPU — microprocessor unit;

PC — program counter;

BRA — branch;

JMP — jump.

TextD
PROGRAMMING MICROPROCESSORS

I. Read the text and say about programming.

Programming is your first step towards learning the personality
of micfoprocessor. For it is here you encounter the true character
of yéur machine, the instruction set. If we analyse instruction set,
we can find four general classes in each set. These are data manipula-
tion, data movement, program manipulation, and program status
manipulation.

Pata Manipulation. All instruction have a specific format that
helps us to describe its structure and addressing mode. For example,
the format of an ADD instruction consists of the operation code
(OPCODE) and its operand R, and R ,. This symbolic notation of the
ADD operation is a mnemonic which tells us that the two operands
R, and R, are added together, placing the SUM in R,. Other instruc-
tion formats are similarly structured.
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Data Movement. It is important to understand how instructions
manipulate the contents of the MPU registers, memory, and devices.
In load and store instructions, data are typically transferred between
the accumulator registers external to the MPU. With the transfer
instruction, data between general-purpose registers internal to the
MPU are being exchanged. . .

Program manipulation. Program manipulation :.mm:.:n:o.zw operate
on microprocessor resources. Here we have two instructions cause
a program to move to another location in memory relative to the cur-
rent contents of the program counter (PC). Jump instructions cause
a program to move to any location (not necessarily a location relati-
vely addressed from the current PC). Branch instructions cause “rela-
tive” movement, whereas jump instructions cause “absolute” move-
ment.

Program Status Manipulation. The program status Emanc_m:oa
instructions test and/or change conditions in  the microprocessor
to alter the instruction sequence. Thisinstruction sets the interrupt
(I) mask in the condition code register of the MPU. The condition
code register contains the current status of the microprocessor
during program execution.

ASSIGNMENTS

. Answer the following questions embracing the contents of the
Text D. . )

1. Is programming your first step toward learning the personality
of a microprocessor? 2. When do you encounter the true character of
the instruction set?3. What general classes are there in each instruc-
tion set? 4. What does the format of an ADD instruction consist of?
5. How are data typically transferred? 6. How do program manipula-
tion instruction operate? 7. What do the program status manipulation
test?

1. Ask additional questions on the topic of the lesson.

II1. Speak on:

1. Data manipulation.

2. Data movement.

3. Program manipulation.

4. Program status manipulation. ) .

IV. Discuss the problem of programming microprocessors.

V. Express your opinion of the topic. . » .

V1. a) Look through the latest magazines and find additional in-
formation on the topic. b) Discuss it with your fellow-students.

111. GRAMMAR EXERCISES

I. a) Define the tense-forms of the verbs in the following sen-
tences. b) Translate them.
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1. The MPU is connected to memory and input/output. 2. The
microcomputer system moves necessary informations through three
buses. 3. These buses were sometimes shared in time. 4. If we analyse
instruction sets, we can find four general classes in eachset. 5. With
the transfer instruction, data between general-purpose registers inter-
nal to the MPU are being exchanged. 6. Line termination equipment
has Jmou called a terminal.

I11. Translate the sentences, pay attention to the mod
the Active and Passive _szamme.w. e S

1. The computer can be operated on-line in a real-time environ-
ment. 2. The adopted computers should be capable of handling masses
of data swiftly and efficiently. 3. They must also be able to operate
a large number of input inquiries simultaneously. 4. Many machines
can vm attached to telecommunication lines for transmitting and re-
ceiving data. 5. Terminals may permit a fast two-way ‘‘conversation™
with the computer or may be a remote equivalent of the computer-
room input /output devices. 6. The information may be transmitted
maammmmﬁm_% to the computer or may be stored in some medium for
transmission at a later moment. 7. Part of the terminal equipment may
be a typewriter or printer.

111. Define the function of the Participle in these sentences and
translate them.

1. Decisions for execution are sent forward and the results are
no::m_:ocm_m. fed back, all processes operating in real-time. 2. It is
a basic ._.E::.mama of a Comand and Controle System that the com-
puters involved are communication oriented and can be operated
on-line in a real-time envirenment.

Lesson 2. TERMINALS

I. Independent Work.
In the Laboratory:
1. Skimming Reading.
Pre-text Exercises.
Text A. The Interaction of Human
and Machine.
2. Average Reading.
Text B. Types of Terminals.
Assignments.
1I. Classwork.
3. Close Reading.
Pre-text Exercises.
Text C. Remote Terminals,
Assignments.
4, .wnnw%h.am Reading.
Pre-text Exercises.
Text D. Basic Input/Ouiput.
Assignments.
[11. Grammar Exercises.

I ——

I. INDEPENDENT WORK >
In the Laboratory

1. Skimming Reading
PRE-TEXT EXERCISES

I. a) Make sure that youknow these words. Say what Russian words
help you to guess their meanings. b) Repeat these words after the speaker.

Focal, system, assist, basic, agent, command, terminal, data,
transmission, computerize, combination, post, process, technical,
engineering, problem, technique, functional, information, detail,
reaction, operator, station, manipulate, geographical, categories, sernsor
type, automatically, graphical, sophisticated, special, interpretation.

I1. a) Listen, repeat and memorize the following words and word-
combinations. b) Check if you know the meaning of these words.

Terminals and displays okoHeuHEe # OTOOpaKaiolLie yCTPOHCTBA;
reader cumthiBatomee ycrpoiicteo; focal points dokycHble TOUKIL Com-
mand and Control System aBroMaTH3HpOBaHHAS CHCTEMA YNPaBICHHH;
command post MyHKT yrIpaBJIeHHsl; remote terminals ynaneHHbI® OKO-
Heuible ycTpoiicTBa; raw form chipoii BuA, HeoGpaGorannas (opMa;
computerized system wMaimMHHAs CHCTEM3; the processed data is fed
back obpadoTanubie AaHHbIE BBIAAIOTCH, management decision ynpas
JAsiolilee pellieHne, pelerie no ynpasieHHo; take into consideration
NpHHIMATL BO BHUMaHHe.

I11. a) Translate the following word-combinations. b) Define the
attributes and say by what part of speech they are expressed.

Focal points of the Command and Control System; better control
of the organization resources; interaction of human agents; a well-
designed terminal; management decision; command post; processed
data; output device; unskilled operator.

TextA
THE INTERACTION OF HUMAN AND MACHINE

I. a) Listen to the text, mind the English intonation. b) Read the
text to yourself and grasp the main idea of it.

Terminals and displays are the focal points of the Command and
Control System and are provided to assist in better control of the orga-
nization resources.

In Comand and Control Systems there are two basic areas where
the interaction of human agent and machine takes place: (a) remote
terminals; (b) the command post. Remote terminals are the points
where the data is prepared in raw form for transmission to the compute-
rized system and where the processed data is fed out. The remote ter-
minals may thus be either input or output devices, or a combination
of both. The command post is the point where all the processed data
required for management decision is displayed, and accordingly it is
basically an output device.
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2. Average Reading
Text B

TYPES OF TERMINALS

I. a) Listen to the text. b) Read it (time limit is 2 min.). ¢) Find
the part of it dealing with the devices which e title ¢
terminals. Translate it. P e Sl

There are many devices which come under the title of terminals.
They comprise those where input devices are: (a) key-boards; (b) rea-
ders; (c) mé:nwmmw (d) function knobs; (e) light pens, and where the
W_MBE devices are: (a) typewriters; (b) printers; (c) punches; (d) dis-

ys.

The mmmmma of Em terminal is not only a technical but essentially
a human engineering problem. A well-designed terminal, using all
the latest techniques, answering to all the functional requirements
msm_ n_mmwmwmbm:ﬁrm full EME.EmMmoz details required, may prove to be
useless if the human reaction o the operator h tb i
no:.ﬂ_._mm_.w:oa to the fullest extent. ’ HrRRg S

e terminals, whether situated at the remote stations or at {l
command post, must be simple and easy to manipulate. There mro:__m
be no need for lengthy courses to learn how to operate these terminals;
indeed, the design should be aimed at the unskilled operator. ‘

ASSIGNMENTS

I. a) Choose the key sentences from the Text A and

EE‘" _»_‘_mm_mz_m %w the text. b) Say what the text is m_uo%m:_ﬁm_.a e
. Skim through the Text B and find the part of it deali
design of the terminal. Translate it. sl SRR wilhe

__:,.,c %qﬂmimn the following questions.

s at are terminals and displays? 2. What are the id
for? 3. Where are the terminals used? 4. What two vmmwn WMM_ %M
m%_.m in Command and Control Systems? 5. What are remote termi-

s?

IV. Ask additional questions on the Text A and the Text B.
V. Prepare a dialogue on terminals and displays.

V1. Make a short summary of the Text B.

VI1I. Speak on the design of terminals.

I1. CLASSWORK
3. Close Reading

PRE-TEXT EXERCISES

I. Be sure that you know these words and word-combinations.
Scatter v. pasGpaceiBaTh, CRT's (cathode-ray tubes) smexrtpontio-
ayuesble TpyGku; data-acquisition terminals okomeunsie ycrpoiictsa

%2

aprToMaTHueckoro cbopa [AaHHBIX; data-transaction terminals okoHeu-
Hble YCTPOHCTBA PYYHOTO BBOJA AAHHBIX; inquiry terminals oxoneunble
yCTpOHCTBA JVIs 3aNpOCOB; display terminals okoneunbie ycTpoHcTBa
s oTobpaxenns (HH(popmainn); on-line real-time information He-
fOCPEICTBEHHAA, B PealbHOM BpeMeHH unopMmanus; measurement
interface equipment u3vepuTeibHas annapatypa COMpIKEHH, A/D
(analog-digital) converter amasioro-nugposoit npeobpasopaTeb (ALLTD;
storage buffers Oydepure 3sanomuHaiolne ycrpofictea; reference
clocks ornopHbie TAKTOBbIE reHepaTopbl; badge readers ycrpojictea cuu-
ThIBAHHS CUMBOJIOB, remote telemetry sensors yjlaneHHbe TEIEMETPH-
yeckue naTunkm; time-sharing system cucrema c pacnpeleCHHEM
BpPEeMeHH.

IL. Translate the following word-combinations from the Text Cand
use them when retelling the text.

Remote terminal connect the system users; the terminals may
be divided into; these terminals generally obtain; the data is collected
and inserted; as with the other terminals, that is; data inquiry termi-
nals are the most widely used; in contrast to the previous type; these
terminals need not be custom.

1. Analyse the structure of these compound words and translate
them.

Data-acquisition; data-transaction; on-line; real-time; A/D con-
verter; multiplexor; demultiplexor; feedback; data-transaction; time-
sharing.

Text C
REMOTE TERMINALS

I. a) Read the text. b) Speak on the centralized system by means
of communication channels.

Remote terminals connect the system users scattered over a wide
geographical area with the centralized system by means of communi-
cation channels. For Command and Control applications, the termi-
nals may be divided into five major categories according to their
field of application: «

(a) Data-acquisition terminals. (b) Control terminals. (c) Data-
transaction terminals. (d) Enquiry terminals. (e) Display terminals.

In the class of data acquisition terminals are the sensor type
terminals which are *‘hard wired” into the process so as to collect
on-line real-time information. These terminals generally obtain
measurement interface equipment, A/D converters, storage buffers,
reference clocks, communication multiplexors and modems.

The control terminals are complementary to the data acquisition
terminals, since they are intended to automatically implement the
system decisions. These terminals contain instrument interface equip-
ment, D/A converters, storage buffers, communication demultiplexors
and modems. They are used in the feedback process of the system
where the operation must change its control path in real time.
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