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MeTa MeTOOMYHMX BKa3iBOK — OOMOMOITM CTydeHTaMm Y
CaMOCTIMHIN poBOTi Hag pPO3BUTKOM MNPAKTUYHUX HaBUYOK
YMTaHHA | nepeknagy 3 aHrmiucbkol MOBM Ta nitepaTtypu 3a
crneuianbHICTIO, PO3LWNPUTN Ta NOrMUONTM HaAOyYTI HAMM 3HAHHS
3 NNEKCUKN | rpaMaTUKN aHrMiNCbLKOT MOBM.

KoHTponbHa pobota 3 € JoriYyHUM  MPOOAOBXEHHAM
nonepenHix KOHTPOSibHMX pobIT 1 Ta 2, AKi BUKOHYBanucs Ha
nepLIoMy Kypci.

MeToaunyHi pekomMmeHaauil BM3HA4YalOTb nopsaaokK
BUKOHAHHSI KOHTPOSbHOI poboTN, a rpamMaTuyHuUM KOMEHTap
nogae NOACHEHHS LWOoAO0 TUX rpaMaTUYHNX SABULL, Ta KOHCTPYKLIN
aHrMiNCLKOI MOBMW, SIKi BKITHOYEHO A0 KOHTPOJSIbHOI poboTN.

KoHTponbHa poboTa BUKOHYETLCA B OKPEMOMY 30LUWTI, Ha
oOknaguHui sikoro Tpeba BKasaTu Ha3By HaBYasribHOroO 3akragy,
kKadpegpw, AucumniiHnu, HOMEP KOHTPOJSIbHOI pobOoTU, MNpi3BULLE
Ta iM’ CTyZleHTa, a TaKoX MOoro Wwndp i cneuianbHiCTb.

KoHTponbHa poboTa Mae n'aTb  BapiaHTiB,  SKi
BU3HA4YalOTbLCA 3a OCTAHHLOK LNGPOIO CTYOEHTCLKOro WwWudpy:

1, 2 — BapiaHT 1;

3, 4 - BapiaHT 2;
9, 6 — BapiaHT 3;
7/, 8 — BapiaHT 4;
9, 0 - BapiaHT 5.

[Mpn BUMKOHAHHI KOHTPOMbHOT poboTK cnig AoTpMMyBaTUCH
nogaHoro nopsiaky 3aBaaHb. TekcT nepeknagy Tpeba nucatu
Ha CTOPIHUI HAaNPOTU TEKCTY aHrMiNCbLKOK MOBOHO.

[Micns nepesipKX, AKLWO € MOMUIIKUA, BUKOHYETbCSA poboTa
Hag NMOMUITIKaMW, a BUMpPaBiIEHHA 3anuUCYTbCA Y KiHLi 3owwuMTa.
KoHTpomnbHIi pobOTKU MOBWMHHI NogaBaTUCb BYACHO, Yy TEPMIH,
BU3HAYE€HUW HaB4YarbHUM MNiaHOM.

FpamaTtnyHi Temn
1 MNacuBHun ctaH (The Passive Voice) BMAOo-4acosux

dopm Indefinite, Continuous, Perfect (3akpinneHHs).
2 MopanbHi giecnosa (Modal Verbs).



3 KoHcTpyKUii 3 OIENPUKMETHUKOM. He3anexHuin
aienpnkmeTHukoBmn 380poT (Absolute Participle Construction).

4 OyHKUiT giecnis to be, to have, to do.

5 bescnony4HukoBa NigpsaaHIiCTb B O3Ha4arbHUX,
O040aTKOBMX Ta YMOBHUX NiAPSOHUX PEYEHHSIX.

6 'pyna o3HayeHb (Attributive Group).

3PA30K BUKOHAHHA BIIPAB

Ao Bnpasu 1

The test results are being processed now.
Present Continuous Tense (Passive Voice)
PesynbTaTy BUNpobyBaHHs 3apa3 06pobnatoTbes.

o BnpaBu 2
railway communication network — 3anisHn4Ha mepexa 3B’A3Ky.

Ao Bnpasu 3
The horse-powered railways did not last long.
3ani3Huui Ha KiHHIN TS3i NpoiCHYBann HedoBro.

[o BnpaBu 4
One should not forget that our country has been introducing
new railway technologies on a large scale.

He cnig 3abyBaTtu, WO Hawa KpaiHa 3anpoBamXye 3ani3HUYHI
TEXHOJSOriT y LWMPOKoMy 0bcA3i.

Ho BnpaBu 5
The professor being ill, the lecture was put off.
Uepes Te wo npodecop 3axBopis, nekuis dyna sigknaaeHa.

[o BnpaBu 6
Had you worked hard, you would have passed all examinations.
Akwo 6 BM npautoBanu Hanonernmeo, Bu 6 cknarni Bci icnnuTu,



o BnpaBu 8

Gauge the distance between the rails

Gauge is the distance between the rails.
LLinpunHa Konil — ue BiACTaHb MiXK perkamMmu.

CTUCNTUA TPAMATUYHUN KOMEHTAP

| OCOBJIMBOCTI NEPEKINALY OIECTIB
Y MACBHOMY CTAHI

Passive Voice

Indefinite Continuous Perfect
Present | am asked | am being asked | have been asked
He is asked He is being asked He has been
You are asked | You are being asked
asked You have been
asked
Past | was asked | was being asked | had been asked
You were asked | You were being
asked
Future | shall be asked | shall have been
He will be asked asked
He will have been
asked

[lacueHul cmaH MoXxe repekriadamucs yKpaiHCbKOH
MOB0K0 OeKirlbkoMa criocobamu:
1 Radio was first discovered in 1895 by A.S.Popov.
Padio 6yrno enepwe suHaudeHo y 1895 poui O.C. lNornosum.

2) A device for measuring pressure is called manometer.
[Npunad dns suMiprogaHHSI MUCKY Ha3ueaemubCsi MaHOMEMpPOM.

3) Foreign scientists were shown a new device.
3apybixHUM 84eHUM rokasasiu Hoeud rpursao.



4) It is expected that the conference will take place next summer.
Ouikytomb, WO KOHgepeHuist 8i0bydembcss HacmyrHoz20 fima.
I MOLAJIBHI [JIECJIOBA (Modal Verbs)

Tpn mMopanbHi giecrioBa BBaXXalOTbCA B AHIMINCBHKIA MOBI
OCHOBHMMW, BOHM CKIagarTb SA4PO0 rpynu mMogarbHUX AIiEcCrliB:
can, may, must. [1ns BupaxeHHa pidHMX BiATiHKIB HEOOXiIAHOCTI
BUKOHaAHHA Oil; AONs BUPaXeHHss BOSi, OaxaHHsa, Hamipy
BUKOPUCTOBYHOTLCA TakoX mMoparbHi giecnosa should, ought
to, need, will, would.

Oiecnosa should, ought to mawmxe He pi3HATECA 3a
3HadyeHHAM. KoxHe 3 HUX Mae nuue ogHy opmy i Bupaxae
MopanbHUK 060B’A30K, Nopaay, pekoMeHaauito.

He ought to have waited for you.
Womy cnig 6yno noyekatu Ha Bac.
You should send her to the Academy.
Bam cnig BignpaBuTun ii 4O akagemil.

MopanbHi paiecrioea will, would BXuBaroTbca AOng
BUPaXXeHHSA BOMi, DaXkaHHA, HaMmipy.

We will help you.

Mwu gonomoXXemo Bam (3 OXOTOH0).

| said that we would help you.

A ckasaB, WO MM (OX04e) 4OMOMOXEMO BaM.

Y nutanbHux pedeHHax will, would BxuBatoTbca y Opyrin
ocobi Ona BUpPaXeHHS BBIYNIMBOrO MNPOXaHHS, 3anpoLUeHHs,
npuyomy would Hapgae npoxaHHO OCOGnMBO  BBIYIMBOIO
BIOTIHKY.

Would you help me?
[onomoxiTb MeHi, byab nacka.



HiecnoBo need €K MopanbHe Bupaxae HeobXigHiCTb
BUKOHAHHA Ail i BXWBAETbCA Y MUTANbHUX | 3anepedHux

PEYEHHSX.

You need not trouble about that at all.
Bam 30BCiM He Tpeba TypbyBaTMCs Npo L.
Il KOHCTPYKUII 3 OIENPUKMETHNAKOM

Compound Forms of Present Participle (CkagHi dopmu

OiENPUKMETHUKA OiINCHOro vacy).
Present Participle moxe matn npocti (asking) Ta cknagHi

dopmu (being asked, having asked, having been asked).

Past Participle mae nuwe npocty opmy (asked).

PRESENT PARTICIPLE

ACTIVE

PASSIVE

[isi , BUpaxeHa gienpuKMEeTHUKOM, BigOyBaeTbCS
O[HOYACHO 3 [i€l0, WO BMpaXXeHa NpucyagKkom

HXX Ois, BUpaxkeHa npucygKkom

Indefinite giving being asked
The professor giving a lecture | The student being asked
showed many diagrams. - by the teacher gave an
Buknapgay, Wwo ymntaB nekujto, | excellent answer. —
NPOAEMOHCTPYBaB baraTo CTyneHT, akomy BUKIagay
Aiarpam (giving - 03Ha4YeHHd) | NOCTaBMB 3anNuUTaHH4, AaB
BGrnunckydy Bignosigb
Giving a lecture the (being asked — 03HayeHHs)
professor showed many
diagrams. — Yntaioum Being asked the student
nekuito, BMKnagau didn’t know what to say. —
npoaeMoHcTpyBaB 6araTo Konu cTyaeHTa 3anutanu,
Aiarpam (giving - BiH He 3HaB, L0 BiANOBICTH
obcTaBuHa) (being asked - obcTaBuHa)
Perfect [is, BupaxeHa OienpukMeTHUKOM, BigbyBanacs paHiwe,

Having given

Having given a lecture, the
professor answered a lot of
questions. — [1poyntasLin

Having been asked
Having been asked a lot of

questions, the lecturer
decided to give an
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nekuito, BUKNagad signosiB | explanation. — [icng Toro

Ha GaraTo 3anuTaHb SIK IEeKTOpY NOCTaBUNu
(= nicnga Toro Ak BUKNaga4y | 6araTo 3anutaHb, BiH
NpoYnTaB NeKLiio ...) BMPILUMB NOSACHUTYU

[lieNnpMKMEeTHUKOBI  3BOPOTUM B aHIMINUCLKIK ~ MOBI
no4inAlTbCA Ha AOBi rpynu: 3anexHi Ta HesanexHi. [o
3anexHux AIENPUKMETHUKOBUX 3BOpPOTIB HanexaTtb
OIENPUKMETHUKN i3 3aneXxHUMK crioBamu, SKi BUCTYMNaKTb Yy
dYHKUIT 03Ha4YeHHA abo obcTaBUHM.

Having obtained the results of the tests , the engineer ... -
OTpumaBLLM pe3yribTaTy JOCILKEHb, IHXeHep ...

Being used in this way, the device ... - AKWO NpUCTpPIN
BUKOPUCTOBYOTb TaKUM YMHOM, BiH ...

Having been introduced, the invention ... - [T[licng
BNPOBaKEHHS BUHAxXoay, BiH ...

OcobnnBolo rpamMaTUYHOK KOHCTPYKLUIEK B aHrMinCbKol
MOBi € He3anexHun gienpukmeTHukosmin 3BopoT (Absolute
Participle Construction), TOBTO KOHCTPYKUIT 3 AIENPUKMETHUKOM,
SKi MICTATb CBil BNacHUM (He3anexHun) nigMmeT, BUPaXeHUn
IMEHHMKOM Yy 3arafibHOMY BIiAMIHKY 4YM 3aWMEHHUKOM Y
HOMIHaTUBHOMY BiAMIHKY.

[Mepeknag Hes3anexHoro OienPUKMETHUKOBOIO 3BOPOTY
3anexuTb Big MOro micusi BIAHOCHO FONOBHOMO peyveHHsl. AKLo
BiH CTOITb nepeg HWUM, TO BiH NepeknagaeTbcsa niapsgHUMm
0OCTaBUHHMUM pPEYEeHHsIM, $IKe BBOOUTBLCS  CMOSYyYHUKaMMU
OCKIiJIbKU, SAAKLLO, KOJIN, NiCNS TOro, siK Ta iHWNUMN.

The article being ready, I shall bring it to you.
Konu ctatta 6yae rotosa, s IpuHecy il Tooi.

The weather permitting, we shall start tomorrow.
AKuo noroga A03BOMNTL, MU BignpaBMMOCH 3aBTpa.




AKwo  gienpukMeTHUK  BupaxeHo  dopmoto  Perfect
Participle, ue cBiguuTb, WO OIS OIENPUKMETHMUKOBOIO 3BOPOTY
nepeaye Oil giecnosa-npucyaka.

With the letter having been finished, | went to the post-office.
[licns Toro sik nucTa 6yo 3akiH4eHo, 9 BUPYLUMB Ha NOLUTY.

AKWO He3aneXHun OienpuKMETHUKOBUA 3BOPOT CTOITb
NiCrs rOfIOBHOMO peyYeHHd, BiH nepeknagaeTbCad 9K YacTuHa
CKNagHOCYpPAOHOro pPeYeHHs i3 CcypaaHUMM  CnosyvYHUKamu
npu4yomy, a, i, npore.

We use various types of computers, the most powerful being
applied in space technologies.

Mwu BUKOPUCTOBYEMO PIi3HIi TUNM KOMM'IOTEPIB, NpPUYOMY
HaMMNOTYXXHiLLli 32CTOCOBYOTLCA Y KOCMIYHUX TEXHOJIONiAX.

V. CKNAOHONIAPAOHE PEYHEHHA.
BE3CINONYYHUKOBA MIAPAAQHICTb

MiomeToBe NigpsigHe Who can do it is not known

Mpucyakose nigpagHe | The question is if he will come

[opaTtkoBe nigpsigHe He said (that) he had done it

OsHavaneHe nigpagHe | Here is the book (which/ that) we have spoken

about
O6cTaBuHHE NigpsiaHe
Yacy She will do it when she returns
Micus The plant grows where the others couldn’t
MpyynHu As it was raining, we stayed at home
MeTu She must hurry lest she (should) be late
YmoBHe | shall do this work if | have time

MocTynku Though he was very young, he was a good

worker




1 CnonyyHukoBe cnoBo that y CnonyyYyHUKOBUX PEYEHHSIX
4yacTo BUNycKaeTbecs. Hanpuknaa:

Everybody knows (that) with modern high-speed computers it is
possible to control a train.

2 O3Ha4vanbHi NigpsOHi peYeHHs YacTo NMPUESHYITBCA OO0
FOfIOBHOrO, 3a AKMM BOHU NOyTb, 6€3 40NOMOrn cnonyyHuka.

The problem the scientists are speaking about is connected
with new discoveries in the field of electronics.

3 Cnony4Huk if Moxe BMnyckaTuCcs y TOMY BMNAOKY, SIKLLO
B NiAPSAHOMY peyveHHi ONF BUpaXXeHHS YMOBHOCTI BXMBaKTbCA
aiecnosa were, should, had, aki y uboMy BMMNaaKy 3anmMmatloTb
nepwe micue. Hanpuknaa:

Had the material been tested by the engineers, it could have
been used in the construction.

V I'PYNA O3HAYEHb (ATTRIBUTIVE GROUP)

Y  yHKUiIl 03HA4YeHHA MOXINMBE BUKOPUCTAHHA 4K
NPUKMETHUKIB, TaK i iIMEHHUKIB. Krto4oBMM MO3HAYEHUM CITOBOM
y Takin HN3Li IMEHHWUKIB € OCTaHHIN IMEHHMUK.

ApTUKIb IMEHHVWK Yy pOni O3HAYEHHS [Mo3HayYeHun iIMEeHHUK
The land transport
The land transport improvement
The land transport improvement | problem

Life test — BunpobyBaHHs Ha CTPOK Npaduli

Labour cost — BuTpaTtn Ha poboyy cuny

Safety standard — ctaHgapT, KM BCTAHOBIIOE NpaBuna
TEXHikM 6e3nekun

10



College Science Improvement Program — nporpama
BAOCKOHareHHa HaykoBol poboTu B konemxkax (CLUA)
Emergency snow clearing — TepMiHOBa pO34MCTKa CHIroOBUX

3amerTiB
Rail transport movement table — rpadoik pyxy 3anisHU4YHOro
TpaHCNOopPTY
BAPIAHT 1
Exercise 1

[Nepenuwimb pe4yeHHs, Ha38imb Yy KOXHOMY 3 HUX 8UQ0-4acogy
opmy ma cmaH diecrioga — ripucydka. [Nlepeknadimb peYeHHs
PIOHOIO MOBOK.

1 The entire railway network is divided into 6 railways:

Donetsk, Dnieper, Southern, Lviv, South-Western and

Odessa.

Time will be saved if one uses a computer.

The first public railway in England — Stockton and Darlington

railway had been built by George Stephenson by the

beginning of the 20™ century.

4 Electronic computers are being more and more widely used
to collect, transmit and process information.

w N

Exercise 2
[lepenuwimpb criogocrosiydeHHss ma repeknadime ix pPiOHOH
MOBOI0, 38epmaroyu yeazy Ha 8XUBaHHS IMEeHHUKI8 y byHKUIT
O3HaYeHHs.

Feed-back control system, belt conveyor, engine body, heat
energy losses, fuel supply tank, internal combustion engine
cylinders, automatic train control, main-line diesel locomotive,
transport speed control.

Exercise 3

lNepenuwimb pedyeHHS ma rnepeknadimb IX PIOHOK MOBOI,
38epmaroyu yeazy Ha pi3Hi 3Ha4yeHHs Oiecrnie to be, to have,
to do.
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2
3

4

The territory of the tests does include severe requirements
on the handling of the brakes.

The programmer does not have to know electronics.

He has learnt the design of the computer before writing the
programme for it.

The problem to be solved must have been programmed.

Exercise 4

llepenuwimb pedyeHHS ma rnepeKknadimb iX PIOHOK MOBOI,
38epmaroyu yesacy Ha ModaribHi diecriosa. [lidkpecnimb
MoOarbHi diecriosa.

1

2

3
4

Any new signaling system should be subjected to full-scale
trials.

Means ought to be provided for injecting the fuel into the
cylinders.

You need not be in such a fright.

Will you tell us if the division superintendent has accepted
our proposal?

Exercise 5
[lepeknadimb piOHOK MOB0K HageleHi OiErNpPUKMEeMmMHUKOS8I
380pomu 3i ckrnadHuUmu cpopmamu diernpukMemHukKa.

1
2
3

4

The project having been completed, the engineer submitted
it to the commission.

Having used plastics, we reduced the weight of the car.
Being widely introduced at power plants, the automatic
control will increase their reliability.

Having been completed, the project was submitted to the
commission.

Exercise 6
lNepenuwimb pedyeHHsT ma rnepeknadime ixX PiOHOK MOBOI,
38epmaroyu ygazy Ha 6e3crosly4HUKo8Y niOpsOHiCMb.
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1 The designer planned he would complete his research in a

few weeks.

Machines, track maintenance depends on, must be reliable.

Had not the possibilities of the steam locomotive been

exhausted, it would not have been replaced by diesels and

electrics.

4 One may expect heavily loaded trains to be hauled by
powerful electrics.

W N

Exercise 7

[poyumatime mekcm ma nepenuwimes Uo2o. [Nlepeknadimpb
mekcm piOHOK MO8OI0, repekiad 3anuwims. [Jaume nucbmosy
8i0noe8iOb Ha 3arumaHHs.

Automation

Automation is the name given, to the techniques or
method of making a process or system automatic. The term is
also applied to the operation and control of automatic systems,
and especially control by electronic devices. There is no
general formula for applying automation.

Automation systems may be classified as open-loop’,
feed-back? (closed-loop) and computer control systems. Most
automation systems in mechanized manufacturing processes
follow some programme made in advance, and are called open-
loop systems. Open-loop systems do not take the characteristic
of self-regulation, i.e. there is no automatic correction of errors,
time-operated traffic lights®, and automatic data processing
being the examples.

In many continuous processes unforeseen variations
occur; e.g. chemical processes are often variable in behavior.
Hence, the control system must constantly observe (measure)
some process condition and compare it with the desired
condition. If deviations occur, this information is fed back to the
process to correct the deviations. This self-correcting circle of
events is called closed-loop control or feed-back control. The
home thermostat is a simple example. If the temperature is too
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low, a thermometer automatically senses this, closes a switch
and feeds the information to a furnace where a gas valve is
opened to bring the temperature back to the desired value. This
being accomplished, the gas valve is closed. Disturbances,
often making noise, come from causes such as faulty contacts®,
power failure®, etc.

Note

1 open-loop control system — BigkpuTa peryniotoda cuctema
ynpaBniHHA; cuctema ynpasniHHA i3 PO3IMKHYTUM KOHTYPOM

2 feed-back control system — cuctema ynpaBniHHS 3i 3BOPOTHUM

3B’S13KOM

3 time-operated traffic lights — ceiTnodop, skmi npautoe 3a Yacom

4 faulty contacts — NOLWKOOKEHI KOHTaKTH

5 power failure — nepepsa 3 nogadi eHepril

Answer the following questions:

What is automation?

How may automatic systems be classified?

What automatic systems do you know?

What automatic system has no automatic correction of
errors?

5 What do we call the self-correcting circle of events?

A OWODN-

Exercise 8
[1i06epimb mepMiHU y rnpasili KOMoHYi 00 8U3HaYeHb y risiu
KosioHui. lNepeknadime piOHOK MOBOIO.

1 automation a) the return of part of the output
of an electronic circuit, device,

2 device or mechanical system to its
input, SO modifying its

3. feedback characteristics

4 traffic light b) a set of coloured lights placed
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at crossroads, junctions, etc., to
control the flow of traffic

c) it is the name given, to the
techniques or method of
making a process or system
automatic

d) a machine or tool used for a
specific task

BAPIAHT 2

Exercise 1

[Nepenuwimpb pe4yeHHs, Ha38imb Yy KOXHOMY 3 HUX 8UQ0-4acosy
gopmy ma cmaH diecrioea — rnipucyoka. lNepeknadimb pe4yeHHs
PIOHOIO MOBOK.

1 The system of maintenance of the track facilities is
constantly improved.

2 In the future, the locomotives will be run by computers.

3 The experiment is being made by a famous scientist now.

4 Two independent systems have been adopted for automatic
railway operation: a control system in the vehicle itself and a
safety system which makes use of information transmitted
from the line.

Exercise 2
[lepenuwimpe criogocrioslydeHHs1 ma rnepeknadime ix pPiOHOH
MO80K, 38epmarodu yeaz2y Ha e)XUBaHHS IMEHHUKI8 y byHKUil
O3Ha4YeHHH.

Car vibration curve, wagon hump yard, freight load transfer,
train dispatcher, radio telephone system, freight trains
schedule, four-axle passenger cars, wayside train stop device,
transmission line wires.

Exercise 3
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lNepenuwimb pedyeHHS ma rnepeKknadimb iX PIOHOK MOBOI,
38epmaroyu yeazy Ha pisHi 3Ha4yeHHs Oiecrie to be, to have,
to do.

1
2

3

4

This railroad is designed to handle only freight trains.

Some of these automatic selections are to be used for the
speed limits of 40 miles per hour.

Special arrangements are necessary when the vehicles have
to be moved from one track to another.

What did sleepers originally consist of?

Exercise 4

lNepenuwimb pedyeHHS ma rnepeknadimb iX PIOHOK MOBOI,
3g8epmaroyu yeacy Ha MmodarsibHi diecrioea. [lidkpecrnimpb
MoOarbHi diecrioea.

1

2
3
4

He should have learnt the design of the computer before
writing the programme for it.

| suppose | need not have made that observation.

| will pick you up at your station at 8 o’clock.

The track ought to be kept in a better condition.

Exercise 5
[lepeknadimb piOHOK MOB0K HageleHi OiErNpPUKMEeMmMHUKO8I
380pomu 3i ckrnadHuUMu cpopmamu OiernpukMemHukKa.

1

Being fitted with numerous electronic devices and automatic
control, the new locomotive is one of the up-to-date motive
power units.

Railways use many types of locomotives, the most powerful
of them operating on main lines.

Railway communication system having been tested, some
improvements had to be made in its design.

Electronics having been introduced, the efficiency of railway
operation considerably increased.

Exercise 6
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lNepenuwimb pedyeHHS ma rnepeKknadimb iX PIOHOK MOBOI,
38epmaroyu ygazy Ha 6e3crosly4HUKo8y rniopsiOHicme.

1 The electric energy, our railways are supplied with, is

produced at the central power stations.

Were permission given, they would start the train.

Had they applied new methods in the production process,

the results would have been much greater.

4 The specialists spoke of the increased volume of traffic the
railways would be able to cope with in the next decade.

2
3

Exercise 7

llpoyumatme mekcm ma nepenuwime doeo. [llepeknadimp
mekcm piOHO MO8OI, rnepekiad 3anuwims. [aume rnucbmosy
8i0rnosiob Ha 3arnumaHHs.

Automation and computerization on railways

Nowadays one can hardly find fields in human
activity where electronic machines or devices are not used.
More and more hard and time-consuming operations
performed by man some time ago are now transferred to
machines. Complicated calculations, logical operations,
weather forecasts and many other jobs are being increasingly
performed by computers. The development of the machines
which can carry out human functions is well under way’ in the
world. Here are a few examples of using computers on the
railways.

The autodispatcher controls the movement of vehicle
and ensures the optimum efficiency of its operation. Only one
human dispatcher is required to keep the traffic under control.

But traffic control is not the only job the computers are
able to do on railways. They are now most widely used to
automate sorting yards operations. Some time ago the
sorting of goods trains at stations was a very complicated job
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and the operators were physically unable to process all the
data received by a station. Computers have come to their aid.

The railway power supply system is the sphere where
automation should be applied on a wide scale. Most railway
substations supplying trains with electricity are now
automatically controlled. In case of an emergency situation the
automatic devices are immediately to shutdown the faulty
equipment.

Electronic computers are being introduced for
making time-tables and schedules, calculating wages, design-
ing locomotives and cars, controlling production processes and
so on. Now specialists have designed new better and quicker
electronic computers which ought to be applied to all spheres of
railroad engineering. It is their wide use on transport that is to
turn our railways into the most reliable and efficient means of
communication.

Note
1 is well under way — ycniwHo BigbyBaeTbcA.

Answer the following questions:

1 What operations are now transferred to electronic machines
in industry, research and on transport?

2 What functions does the autodispatcher perform?

3 How do computers help the operators at the sorting yards?

4 What do the automatic devices at railway substations do in
case of an emergency?

5 What may turn our railways into a more reliable and efficient
means of communication?

Exercise 8
[1i0bepimb mepMiHU y rnpaesit KOJIoOHYi OO0 8U3HaYyeHb y risil
KosioHUuji. lNepeknadime piOHOK MOBOIO.

1 power supply system a) any mechanical or electrical
device that automatically
2 autodispatcher performs tasks or assists in
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performing tasks
3 machine b) a plan that indicates the time
and sequence of each
4 schedule operation
c) device that controls the
movement of vehicles and
ensures the optimum efficiency
of its operation
d) a system, which provides
electrical energy
BAPIAHT 3
Exercise 1

[Nepenuwimpb pe4yeHHs, Ha38imb Yy KOXHOMY 3 HUX 8UOO-4acosy
gopmy ma cmaH diecrioea — ripucyoka. lNepeknadimb peYeHHs
PIOHOIO MOBOK.

1 Radio communication is used to provide communication
between a wayside station and a locomotive.

2 The safety system was being installed all the day yesterday.

3 The load has just been delivered.

4 The new engine will be tested when you come.

Exercise 2
[Nepenuwimpb crio8ocrosiydeHHs: ma rnepeknadime iX PiOHOH
MOBOI0, 38epmaroyu yeaay Ha 8XUBaHHS IMeHHUKI8 y byHKUII
O3Ha4YeHHS.

Communication channel device, voltage level, power supply
system, desk communication machine, memory speed unit,
high speed computer, storage system classification, computer
freight reservation, overvoltage protection.

Exercise 3
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lNepenuwimb pedyeHHS ma rnepeKknadimb iX PIOHOK MOBOI,
38epmaroyu yeazy Ha pisHi 3Ha4yeHHs Oiecrie to be, to have,
to do.

1 Before design work began certain requirements had to be
laid down.

2 There are five base stations along the line.

3 The territory of the tests had to include severe requirements
on the handling of the brakes.

4 The programmer does not have to know electronics.

Exercise 4.

llepenuwimb pedyeHHS ma nepekrnadimb iX PIOHOK MOBOI,
38epmar4u yeacy Ha moolarsbHi 0Oiecrioea. [liOkpecnimb
MoOarbHi diecriosa.

1 The energy contained in the gases should not be wasted.

2 We can look at this matter at our next meeting. It isn’t urgent;
we need not discuss it today.

3 Would you ask the next candidate to come in, please?

4 You ought to receive confirmation within the next few days.

Exercise 5
[Nepeknadimb piOHOK MO80K HaeeleHi OiErNPUKMEeMmMHUKOS8I
380pomu 3i ckrnadHUMu cpopmamu OiernpuKMemHuKa.

1 In many parts of the world there is a demand for higher
passenger train speeds, serious efforts being made to
design new signaling installations.

2 The 848-km Naples-Milan trunk-line being resignalled
according to the new plan is to be provided with the signaling
equipment designed by engineers.

3 Having been made 20 years ago, automatic system is out of
date.
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4 Being widely introduced at power plants, the automatic control
will increase their reliability.

Exercise 6
lNepenuwimb pedyeHHS ma rnepeknadimb iX PIOHOK MOBOI,
38epmaroyu ygazy Ha be3criosfiydHUKo8y rniopsidHicme.

1 Most specialists believe the trains of future should be
operated by automatic drivers.

2 The Japanese delegates say further research is to be aimed
at developing new high-speed systems.

3 The light signals the driver can see on the locomotive control
panel show whether the section ahead is clear or occupied
by another train.

4 Had the material been tested by the engineers, it could have
been used in the construction.

Exercise 7

[poyumatime mekcm ma nepenuwimes Uo2o. [lNlepeknadimpb

mekcm pPiOHO MOBOI0, rnepekad 3anuwims. [Jaume nucbmosy

8i0rogiOb Ha 3arnumaHHs.

Automatic channel searching

The mobile stations’ were designed to operate on two
different principles.

One type of locomotive radio has two receivers and a
special change-over arrangement. One of the receivers is
always directly connected to the receiver terminal of the duplex
filter?, the other being similarly coupled through an attenuator®.
There is another attenuator in the voice frequency circuit* of the
second receiver; otherwise the outputs of the receivers would
be connected in parallel with the final amplifier stage. If the
squelch-relay® of the directly coupled receiver cannot keep the
channel open due to a weak signal, a change-over relay
switches the receivers over, so that there is practically no
interruption when the locomotive enters a new base station
area.

21



Another type of locomotive radio has one receiver only,
but in addition there is a continuously operating channel testing
device. This connects the receiver alternately to both channels
approximately once every two seconds until a carrier comes in
from either of the channels. The searching is then stopped until
the signal fails for some reason.

Both of these solutions have proved to be quite accep-
table. In the two receiver solutions the change-over time has
been shorter, and even in an area of weak reception few words
are lost. On the other hand the noise from the receiver coupled
indirectly through an attenuator can sometimes be heard. The
one receiver solution loses more words but the reception is less
noisy.

Note

1 mobile stations — NTOKOMOTUBHI cTaHUl

2 receiver terminal of the duplex filter — Buxig gynnekcHoro
dinbTpa

3 attenuator — ateHaTop; po3aifibHUK MNOTY>KHOCTI

4 voice frequency circuit — naHulr nNPUMMaHHS TOHaNbHUX
yacToT

5 squelch-relay — koHTponbHE pene (aBapinHe pene)
Answer the following questions:

1 How were the mobile stations designed?

2 What types of locomotive radio do you know?

3 What is the difference between two types of locomotive
radio?

4 What are the advantages and disadvantages of a locomotive
radio with two receivers?

5 What are the advantages and disadvantages of a
locomotive radio with one receiver?

22



Exercise 8
[1i0bepimb mepMiHU y npasili KOMoHUi 00 8U3Ha4YeHb y risil
KorioHui. lNepeknadime piOHOK MOBOIO.

1 signal a) any device designed to reduce the power of a
wave or electrical signal without distorting it

2 attenuator b) the equipment in a telephone, radio, or
television that receives incoming electrical

3 switch signals or modulated radio waves and
converts them into the original audio or video

4 receiver signals

c) a variable parameter, such as a current or
electromagnetic wave, by which information is
conveyed through an electronic circuit,
communications system, etc.

d) a mechanical, electrical, electronic, or optical
device for opening or closing a circuit or for
diverting energy from one part of a circuit to
another

BAPIAHT 4

Exercise 1.

[lepenuwimpb pe4yeHHsi, Ha38imb Yy KOXHOMY 3 HUX 8UuQ0-4acoegy
¢opmy ma cmaH diecrioga — ripucyoka. [lepeknadimb pe4yeHHs
PIOHOIO MOBOK.

1 Our laboratories have been equipped with up-to-date
instruments and installations by the beginning of the
academic year.

2 New metro lines will be built in different parts of Kharkiv.

3 Many developments were introduced on railways to make
them an efficient means of communication.

4 The freight train has been received and may be discharged.

Exercise 2
[lepenuwimpb criogocrosiydeHHss ma rnepeknadime ix pPiOHOH
MOBOI0, 38epmaroyu yeazy Ha 6XUBaHHS IMEeHHUKI8 y byHKUII
O3Ha4YeHHH.
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Freight operation control, main-line electrification, railway
communication facilities, power house, traction locomotive
characteristics, freight traffic density, station interlocking,
transmission information efficiency, traction substation, cab
signalling system.

Exercise 3

llepenuwimb pedyeHHS ma rnepeknadimb iX PIOHOK MOBOI,
38epmaro4u yeazy Ha pi3Hi 3HadyeHHs1 Oiecrie to be, to have,
to do.

1 Communication between the locomotive and a wayside
station should be possible everywhere on the line.

2 The most difficult problem has been solved.

3 The device is to perform two functions.

4 The city centre and its suburbs will be connected by the
future metro lines.

Exercise 4

lNepenuwimb pedyeHHS ma rnepeknadimb iX PIOHOK MOBOI,
3g8epmaroyu yeacy Ha modarnbHi 0diecrioga. [liOkpecrnimeb
MoOdaribHi diecriosa.

1 Many factors should be taken into account in designing cars.

2 We didn’t need to replace this piece of equipment.

3 The automatic system ought to be inspected regularly.

4 | will have the report about communication system ready by
tomorrow morning.

Exercise 5
[lepeknadimb piOHOK MOB0KH HageleHi OiErnpPUKMEeMmMHUKOS8I
380pomu 3i cknadHuUMu cpopmamu OiernpukMemHukKa.

1 The project being worked out provides for the application of
atomic energy for traction purposes.
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2 The ftraffic control office having been installed in the new
yard, the railway officers can get information of the exact
positions of trains.

3 Having increased the efficiency of the engine, the designers
improved the performance of the locomotive.

4 Being fitted with numerous electronic devices and automatic
control, the new locomotive is one of the up-to-date motive
power units.

Exercise 6
lNepenuwimb pedyeHHS ma rnepeknadimb iX PIOHOK MOBOI,
38epmaroydu ygazy Ha be3criosfiydHUKo8y rniopsidHicme.

1 The loud speaker system the railroads use informs the
passengers of the incoming and the outgoing trains.

2 The passengers would travel with greater comfort had the
passenger cars the air-conditioning units.

3 The newspaper wrote the new railway would carry mainly
timber and mineral traffic.

4 Were the calculations right, the lengths of welded rails could
be carried in the longest standard wagons.

Exercise 7

[lpoyumatime mekcm ma nepenuwime doeo. [llepeknadimpb

meKcm piOHOK MO80F0, rnepeknad 3anuwime. [Jaume nucbmosgy

8I0r108i0Ob Ha 3arnumaHHs.

Modern railway signaling

No department of railway has been more revolutionised by
modern technology than signalling and telecommunications.
Colour light signals, electrical operation of signals and points,
track-circuiting, route-setting panel control, automatic train
operation, computer-based centralized traffic control (CTC)" —
these are the basic elements of contemporary signalling.

CTC is the centralized control system, which is installed at
stations. Station interlockings® may be controlled either locally
from the station panels or remotely by the operator at the CTC
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installation. This system permits the dispatcher alone to operate
the train movements at the 100 — 150 km sections. The method
of operating long railway lines by CTC began in the USA in
1927. The control of a whole trunk route from one nerve center
was first introduced in Japan, on the New Tokaido Line. The
entire line between Tokyo and Osaka is wholly controlled from
the general control center located in Tokyo.

At the sections where trains travel at 200 km/h train speed
is controlled by the multi-aspect automatic cab signaling
system®. This system provides continuous transmission of
aspects from the track to the locomotive.

One of the most perfect systems of automation and
telemechanics developed for classification yards is the
installation of automatic hump interlocking and automated hump
marshalling of trains®. This system is designed for the automatic
control of the speed of cuts® down a hump.

At present scientists and designers in the field of railway
automation, telemechanics and communications work at the
development of complicated cybernetic systems of train
operation that are based on the wide application of computers
and computing technology.

Note

1 centralized traffic control (CTC) - pagucneTtyepcbka
LeHTpanisauid

2 station interlocking — cTtaHuinHa UeHTpanisauis

3 multi-aspect automatic cab signaling system — cucrtema
©araTo3Ha4yHOI TOKOMOTUBHOI cUrHani3awii

4 marshalling of train — cknagaHHs noi3aga

5 cut — BigyenneHHs (BaroHa)

Answer the following questions:

1 Whatis CTC?

2 Where was CTC first introduced?

3 What is the multi-aspect automatic cab signaling system
used for?
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4 What system is used at classification yards?
5 What do scientists and designers develop at present?

Exercise 8

[1i06epimb mepMiHU y npasili KOMoHYi 00 8U3Ha4YeHb y rigiu
KosioHui. lNepeknadime piOHOK MOBOIO.

1 automatic train operation
2 interlocking
3 telecommunication

4 marshalling yard

a) the telegraphic or telephonic
communication of audio, video, or
digital information over a distance
by means of radio waves, optical
signals, etc., or along a
transmission line

b) a place or depot where railway
wagons are shunted and made up
into trains and where engines,
carriages, etc., are kept when not in
use

c) a railway system where all the
railway train movements are
performed automatically

d) a device, especially one operated
electromechanically, used in a logic
circuit or electrical safety system to
prevent an activity being initiated
unless preceded by certain events

BAPIAHT 5

Exercise 1

[lepenuwimb pe4yeHHs, Ha38imb Yy KOXHOMY 3 HUX 8UQ0-4acogy
¢opmy ma cmaH Oiecrioga — ripucydka. llepeknadimb pe4yeHHs

PIOHOIO MOBOK.

1 Loudspeaker communication is widely used in classification

yards.

2 The first steam locomotive was called the “Rocket”.
3 The passengers have been already told about the change in

the time-table by radio.

4 The building of the railway station is being reconstructed.
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Exercise 2
[Nepenuwime crio8ocroslyd4eHHs1 ma rnepeknadime ix PiOHOH
MOBOI0, 38epmaroyu yeazy Ha 8XUBaHHS IMEeHHUKI8 y byHKUII
O3Ha4YeHHS.

Computer control system, communication line equipment, train
equipment, computer word size, trunk-line electrification,
communication operation system, car wheel base, lever
system, complex trailer car.

Exercise 3

lNepenuwimb pedyeHHS ma rnepeknadimb iX PIOHOK MOBOI,
38epmaroyu yeazy Ha pi3Hi 3Ha4yeHHs Oiecriie to be, to have,
to do.

1 On a straight track the wear is chiefly on the top of the head.
2 The rails are joined together with fishplates or joint bars.

3 The ballast on this section has been already renewed.

4 The workers do repair excavator in due time.

Exercise 4

[Nepenuwimpb pedyeHHS ma repeknadime iX PIOHOK MOS0,

3g8epmaroyu yeacy Ha MmodarsibHi diecrioea. [lidkpecnimpb

MoOaribHi diecriosa.

1 One should remember that sometimes the metro lines have
to be laid as close to the surface as possible.

2 | need not have told you about that.

3 Despite bad weather conditions the company will lay rails at
any cost.

4 Would you please help us?

Exercise 5
[lepeknadimb piOHOK MOB0H HageleHi OiErNpPUKMEeMmMHUKO8I
380pomu 3i ckrnnadHUMU ¢popmamu OiernpuKMemHukKa.

1 Having tested the Iloudspeaker system, the engineer
submitted the results of his tests.
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2 The building having been erected in the last century, its
architectural design is different from that of the surrounding
structures.

3 Not many people know of the internal combustion engines
having been originally used as stationary engines.

4 Being used in this way, the device works at the greatest
power.

Exercise 6
lNepenuwimb pedyeHHS ma rnepeknadimb iX PIOHOK MOBOI,
38epmaroyu ygazy Ha 6e3crosly4HUKo8Y niOpsOHiCMb.

1 Were the automatic train operation system introduced on all
railways, the efficiency and reliability of railway service would
be improved.

2 The newspapers wrote a new train car could seat 200
passengers.

3 The voltage the train power supply depends on must be
constant.

4 The specialists spoke of the increased volume of traffic the
railways are to cope with in the next decade.

Exercise 7

[poyumatime mekcm ma nepenuwimes Uo2o. [lNepeknadimpb
mekcm piOHOK MO8OI0, repekiad 3anuwims. [Jaume nucbmosy
8I0noe8iOb Ha 3arnumaHHs.

Railway communications

To ensure fail-safe operation of the railway transport it is
necessary to have reliable communication systems. The
modern communication is the information system, which
provides transmission and receiving of intelligence. This can be
accomplished by the printed means, by postal systems, by
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radio broadcasting and by electronic telecommunications as
well as by space communications.

Wire and wireless systems of railway communications are
used on railways. Wire systems of communications are: trunk
communication, telephone communication, telegraph
communication. The telephone communication provides the
two-way communication with the subscribers. When the
recording of the received information is necessary, the
telegraph communication is used.

Wireless  system of communication is radio
communication. Radio communication is the transmission and
reception of messages without wires or waveguides”. It includes
communication by radio telegraph, radio telephone, radio
teletype-writer?, radio facsimile® and television. Radio is the only
method of communication between stationary and mobile
objects. On the railway transport radio communication is used
to provide communication between a wayside station and a
locomotive, between the dispatcher and locomotives, between
the train dispatcher and a wayside station, between two
locomotives as well as between two adjacent wayside stations.
Besides radio system finds a wide application in the
classification and receiving yards. Also by means of radio train
crews can be quickly notified of hot boxes*, broken wheels,
defective trucks, etc.

The loudspeaker = communication and television
communication have found a wide application on the railway
transport too. The loudspeaker communication is widely used in
the classification and receiving yards as well as in freight yards.
The television communication provides the remote control of
production processes.

Note

1 waveguide — xBunesig

2 teletype-writer — gucrtaHuinHMn gpykysanbHUK anapar
3 facsimile — dpoToTenerpad, dakcumine

4 hot box — neperpis 6ykcu
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Answer the following questions:

AR OON -

Exercise 8

What does railway transport need for its fail-safe operation?
What is modern communication?

By what means can communication be accomplished?
What do telephone and telegraph communications provide?
What is radio communication?

[1i0bepimb mepMiHU y npasili KOMoHUi 00 8U3Ha4YeHb y risil
KorioHui. lNepeknadime piOHOK MOBOIO.

1 remote control
2 telegraph
3 loudspeaker

4 radio communication

a) a device, system, or process by which
information can be transmitted over a
distance, especially using radio signals
or coded electrical signals sent along a
transmission line connected to a
transmitting and a receiving instrument

b) control of apparatus from a distance (by
means of radio waves)

c) transmission and reception of messages
without wires or waveguides

d) a device for converting audio-frequency
signals into the equivalent sound waves
by means of a vibrating conical
diaphragm

SUPPLEMENTARY READING

From the history of telegraph and telephone

In 1832, Samuel F.B. Morse, a famous American painter,
was going home from Europe on the packet-boat “Sully”. The
passengers were talking about electricity — a topic of popular
interest in those days. Suddenly, an idea came to Dr. Morse —
why not to use an electric current for transmitting information by
making its interruptions visible? Before his arrival in America,
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Morse devised a model telegraph, the same in principle as his
practical telegraph which he made twelve years later.

The railways were quick to see the advantages of Dr.
Morse's invention. The thing is that in those days a train of
lower class could not leave a station before the arrival of a
more important train. The result was that many trains were late
when arriving at a station.

In September 1851, however, Charles Minot, a railway
official, was on the train going to the West. The train stopped
near New York to wait as usual for a more important train.
Suddenly Minot remembered about the telegraph line opened a
short time before. He telegraphed the operator at the station 14
miles west asking him if the opposing train had left the station.
Having received the negative answer Minot told the operator to
hold the opposing train. Then he asked the locomotive driver to
start his train. The driver refused to do it because he was afraid
that the trains might collide. Minot himself drove the train.
Telegraphing the operator several times he brought the train to
the place a full hour ahead of schedule.

The electromagnetic telephone was devised by Dr. A. G.
Bell. It was in March, 1876, that Dr. Bell sent his first message
by phone. A year later the first telephone apparatus was tested
on the Pennsylvania railroad and then in California.

The next year Bell produced an improved phone. The
tests showed that the new apparatus was more speedy for
dispatching than the telegraph.

The regular operation of trains by phone was introduced in
1887. It proved so efficient that four years later the phone found
a practical use on the train for providing direct communication
between the conductors and the locomotive drivers.

A foremost supplier of railway engineering systems

Vossloh Information Technologies GmbH (Vossloh IT),
based in Kiel, is a foremost supplier of railway systems
technology in Europe. Jointly with its customers, the company
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develops information and communications technologies which
support efficient rail operations. Customers benefit by being
able to provide an attractive service for their passengers and
streamlined control processes, as well as reduced operating
and staff cost.

As a specialist for rail transport companies, Vossloh IT
covers four central areas:

1 special planning, management and simulation systems for
operators;

2 operations control systems for national, regional and urban
railways;

3 signalling technology with electronic interlocking systems for
small and medium-sized stations;

4 passenger information systems for urban public transport,
national railways, and airports.

All the systems offered feature a high degree of
automation and are developed at facilities in Kiel and Munich in
Germany, York in UK and Malmo in Sweden. To meet growing
demand, Vossloh IT's Europe-wide activities are being
systematically expanded, including the provision of on-site
service visits, backed up by branch offices in Berlin, Zurich and
Vienna as well as recently-opened sales office in Budapest.

The company’s expertise is demonstrated by more than
20 years’ practical experience. The project teams understand
the business processes of railways and transport companies,
developing system solutions that are specially tailored to
customers’ needs. In cooperation with leading transport
companies, Vossloh IT implements forward-looking IT system
solutions based on professional project management. The
company’s planning systems are employed in the operations
planning processes of railway infrastructure and transport
companies, chiefly in infrastructure assessment, timetable
drafting, and resource planning.

Signalling Technology is Vossloh IT's most recently
established unit. The Swedish company NovoSignal AB, which
was taken over at the end of 2001 and now operates under the
name Vossloh IT Malmo, develops and produces control
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systems as well as electronic interlockings for small and
medium-sized stations.

Vossloh It is developing complete passenger information
concepts to provide passengers with comprehensive
assistance both in planning their journeys and while they are
actually traveling.

At the same time, the company is working on the new
technologies of the future such as electronic ink.

Onboard video entertainment in the United Kingdom

First Great Western operator’ (UK) is hosting trials of an
on-demand onboard video service developed by Volo® The
trials on the IC 125 high speed train will evaluate passenger
response, identify the size of the market and assess pricing
models.

Fold-up 8.4 LCD?® screens incorporating a headphone
socket are fitted to 36 seats in coach. An onboard Hewlett
Packard* server with indefinitely-expandable capacity stores
digital recordings, which are played back as and when
individual passengers request programmes using the touch-
screen interface.

Content is supplied and managed by Airplay Media®, and
the trial implementation has around 60 h of video, including
films, recordings of TV programs and games. News could also
be provided, wirelessly uploaded to the moving train. The
programs can be selected by a passenger to suit their journey
length. Route information can also be displayed, and
negotiations are underway with inspection company Omnicom

' First Great Western — railway operator in the United Kingdom.
> Volo (ykp. Bono)— the name of the company, developing video service for
railway in the UK.
* LCD - liquid crystal display.
* Hewlett Packard — computer company, supplying onboard server.
s Airplay Media — company, supplying and managing content;
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Engineering® to provide pre-recorded footage of the view ahead
from the cab.

Access to Volo TV is currently free of charge (headphones
are sold onboard for £ 2.50), but in commercial service scratch
cards will be sold with unique numbers to activate a screen for
one journey of any length. Prices are yet to be fixed, and seat-
back credit card payment is also planned.

All systems have received full approval for use on the UK
network, with particular emphasis on positioning the screens to
minimize the risk of injury in a collision. First Great Western
provided technical support, but the project is funded by Volo’s
private investors, aided by a grant from the Scottish Parliament.

The length of the trial has not been fixed, but Volo
Managing Director Paul Soor expects it to run for around six
months before a decision is made on the potential market. Volo
says the number of high speed trainsets in Europe is greater
than the number of aircraft fitted with at-seat entertainment.

¢ Omnicom Engineering — the name of the inspection company.
35
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