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The writing of an accurate, understandable paper
IS just as important as the research itself.
Robert A. Day «How to Write & Publish a Scientific Paper»

PART I. GENERAL INFORMATION

Yeci J10OKyMeHTH, SIKIi €  JDKEepeJIOM  HayKOBO-TEXHIYHOI
1H(opMallil, MO’KHA MOJIUTUTU HA NEPEUHHI Ta MOPUHHI.

llepsunnuii 0okymenm BKJIIOYAa€e 10 ceOe AaHl, OAEp)KaHl y
poIeci JOCHIIKEHHS, pO3pOo0JeHb, CIIOCTEPEKEHb Ta 1HIIUX BUJIIB
TisIbHOCTI  roavHu. IlpukinagaMd TNEpPBUHHUX JOKYMEHTIB €
MoHorpadii, 301pku, MaTepiaan HayKOBUX KOH(GEPEHII, MAPYIHUKH,
MOCIOHMKH, KypHaJIU, CTAaTTi, Ta3eTH, CIelliajabHI MyOJiKallii Ta iH.

Bmopunnum € JOKyMEHT, SIKUA MICTUTh BIJOMOCTI MpO
NEePBUHHUNM JOKYMEHT, a came Mpo HWoro (opmy, TUI, pIiK, MicCle
BHUJIAHHS TOIIIO, & TAKOXK 1H(OPMAIIiIO Y 3rOPHYTOMY, CKOPOUECHOMY Ta
y3arajJilbHEHOMY BUTJISIIL, 110 OyJIO JOCSTHYTO LIJIAXOM ii 0OpOOKHU 3
METOI TIOJAJIBIIIOT0 BHKOPUCTaHHA. J[0 BTOPMHHUX JIOKYMCHTIB
MOXXHa BigHecTHM pedepaTuBHi, 0Oi0miorpadiyHi, 1HPOpMaIliiiHi
Martepiaiau, HaIpHUKIaA, OIVISIAM, aHoTallii, Oi6miorpadiuHuii omuc i
KaTaJoru, pedepar, nepekiai, peueHs3ii, CHHOIICHUC.

Anomayii Ta pegpepamu € nyxe BaXKIUBUMHM 3aco0aMH, IO
JIO3BOJISIIOTH ~ OJIEpKYyBaTH Ta  MEpelaBaTh  HAYKOBO-TEXHIYHY
iHpopManito. BoHM € pe3yapTaTOM MaKCHUMaJIbHOTO CKOPOYEHHS
(koMmripecii) mkepena iH(opmarlili, oJHOYACHO 30epirarouu TOJIOBHUMN
3MICT. AJle aHOTyBaHHA 1 pedepyBaHHA 3AIMCHIOIOTH KOMIIPECIIO
TEKCTY PI3HUMH crocobamu. SIKII0 aHOTallis JIMIIE TEePepaxoBye
NUTaHHS, K1 TOAAaHO B MEPIIOKEPENil, Ta HE PO3KPUBAE iXHbBOI CYTI,
TO pedepaT HE TUIBKH NEPEPaxoBy€e TaKi MUTAHHA, aje ¥ BUCBITIIIOE
CTHUCJIO CYTh KOXXHOTO 3 HUX.

Exercise 1 A. Study some terms of academic papers with the
definitions and give possible translations for them.

annotation — the act of supplying a written work with critical or
explanatory notes;

abstract — a condensed version of a piece of writing, speech, etc.,
summary;

summary — a brief account giving the main points of something;
précis —a summary of the essentials of a text, abstract;
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synopsis — a condensation or brief review of a subject, summary;
review — a critical assessment of a book, film, play, concert, etc.,
especially one printed in a newspaper or periodical

B. Match the names of the English academic genres in the left
column with their definitions in the right column.

1 Summary a) an article that critically examines a new book
2 Abstract or any other piece of writing;

3 Review b) a research project proposed for funding;

4 Conference c) a short account of a research paper placed
abstract before it;

5 Research paper d) a relatively short piece of research usually
6 Grant proposal published in a journal or a volume;
e) a shortened version of a text aimed at giving
the most important information or ideas of the
text;
f) a short account of a conference paper.

ANNOTATION

AHorTamist (;1at. annotatio — npuMiTKa) € MAaKCUMaJIbHO CTHCIIO
OMHUCOBOIO XapaKTEPUCTUKOIO MEPIIOKEpeNna, sika Ha/lae TEMaTUKy
nyOJiKalii Ta BIAMOBIJAa€ HA MUTAHHS, MPO IO TMOBIAOMIISETHCS Y
NEPBUHHOMY JIOKYMeHTi. BoHa Mae pgaTu 4uTayeBl MONEpeaHE
ySIBJICHHA TIPO HE3HAaloMy MOMY IyOIiKallilo 1 TUM CaMUM JOIIOMOITH
B MOIIYKY HEOOX1aHO1 1H(opMaIlii.

CyTHICTh aHOTAllll TOJIATa€e y TOMY, III0O B Hill BUKJIAJA€ThCS
3MICT OpHUriHANy y BUIJIAAl TMEpeNiKy OCHOBHUX MNHUTaHb Ta 1HOI
JTA€ThCA KpUTUYHA OIllHKa. Bona wmae cyrto i1H(opmarliiine abo
JOBITHUKOBO-010J110TpadiuHe 3HaueHHs. AHOTAIlis, Ha BIAMIHY BiJ
pedepary, He PO3KpUBAE 3MICT MarTepiaily, a JIMIIE MOBIAOMIISE PO
HAsSBHICTh MaTepiajy Ha MEBHY TeMY, BKa3ye JIKEpENo 1 Ja€ 3arajibHe
YSIBJIGHHSI TIPO MOTO 3MICT.

Po3pi3HAIOT, 1Ba THUIM aHOTAIN: 006i0k08y (OMUCOBY) 1
PpeKoMeHOayilmy.

llosiokosa amomayisi € HAWMNOIIMPEHINIOW Y HAyKOBO-
iHpopMaLiiHIA AISUTBHOCTI, OCOOJIMBO MPH AHOTYBaHHI IyOJIIKaIlii,
BUJIaHMX 1HO3EMHOIO MOBOI. BoHa mnpu3HaueHa g IIBUIKOTO
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nepenisigy, TOMy MNEpPeBaXXaloTh CTHUCII AHOTaIllll, HDK JOKJIaHIIII.
JI1s MOBIJKOBUX aHOTAIld XapaKTEPHO MOEJAHAHHS KOHKPETHOCTI U
J0CTaTHLO1 TOBHOTH 3 TIEBHUM JIAaKOH13MOM BUKJIaICHHS.

Pexomenoayiini anomayii MaroThb Ha METI HE TIIbKUA JaTH
MOTIEPETHE YSABJICHHS MPO JIOKYMEHT, ajie TaKOX 1 3aIliIKaBUTH YHTada
M mokaszatu Miclle JaHoi myOjikaiii cepen IHIIMX MyOiikamid Ha
aHajoriuny TteMatuky. (OCHOBHE TMpU3HAYEHHS PEKOMEHIAIIMHOT
aHOTalli — OI[IHKAa JOKYMEHTa. Y PEKOMEHJIaIiiHIA aHOTAallli TOBUHHI
OpraHIYHO TIOEJHYBATHCS XapaKTEPUCTHKA 3MICTY JOKYMEHTa, IO
aQHOTYETHCS, 3 XapaKTEPUCTUKOIO aBTOpa, PO3’SICHEHHSIM 3HAYCHHS 1
CYTHOCTI TPAKTOBAHUX MUTAHb, iXHbOI aKTYaJIbHOCTI1 i1 iHTEpECY.

TexcT aHoTamii 3a3BHYald CKJIAJACTHCS 13 TAKUX BIJOMOCTEW.
TEMH, XapaKTEPUCTUKH NPOOJEMATUKM W OCHOBHOTO 3MICTY,
3arajlbHUX BHCHOBKIB aBTOpa; BUIY JOKYMEHTa (KHHWTa, JHCEpTaIlis,
JOBIJTHUK, CTATTS TOIO), HOTO MPHU3HAYCHHS, 3aBJIaHb, ITOCTaBJICHUX
aBTOPOM aHOTOBAHOT'O JOKYMEHTA, METOAYy, BUKOPUCTOBYBAHOT'O HUM
(mpu  aHOTYBaHHI  HAYKOBUX 1  TEXHIYHMX  MyOJiKaliil),
XapaKTePUCTUKH HOBHU3HHM, OPWIIHAJIBHOCTI TpoOJeM, a TaKoX
TEOPETUYHOI 1 MPAKTUYHOI IIIHHOCTI aHOTOBaHO1 POOOTH.

AHOTaIliI HE MICTUTh KOJHUX BHCHOBKIB, PEKOMEHJIAIN YH
¢dakTuuHoro marepiany. CkiagHi 3BOOpOTH, OCOOOBI Ta BKa3iBHI
3aliMEHHUKU 3BeleHl a0 MiHiMyMy. Cepel OCHOBHUX BHUMOT [0
aHoTallil Mo)kHa 3a3HauuTH Taki: oOcar 500-2000 npykoBaHUX
3HAKIB, JIOTIYHA CTPYKTypa (MOKE BIJIPI3HATUCSA BijJ TOrO, IO € Yy
MEPBUHHOMY JIOKYMEHTI1); MOBHI OCOOJIMBOCTI — CTHUCIICTh 1 YITKICTb,
BIICYTHICTh TOBTOPIOBaHb, €JIHICTh TEPMIHOJIOTIYHOI 0a3u Ta
CKOPOYEHb,  BHUKOPHUCTAHHS  3araJIbHOBXMBAHUX  CKOPOYEHb,
BIJICYTHICTh NMPUKMETHUKIB 1 BCTAaBHMX CJIB, SIKI HE BIUIMBAIOTh Ha
3MICT, BUKOPHUCTAHHSI CIIOJYYHHUX €JEMEHTIB, IO 3a0e3MeuyroTh
JIOT14HI1 3B’SI3KM M1’K OKPEMHUMHU YaCTHHAMHM aHOTAITi].

3a3BUyail aHOTAlll CKJIAJAEThCA 3 TPbOX YACTUH: GCHIYNHOI
(6iGmiorpadiudmii omuc — aBTOp, Ha3Ba, MICIIE Ta 4Yac BHUIAHHS),
ocHo6HOi (3aBJIaHHS, TIOCTABJICHI aBTOPOM aHOTOBAHOTO JIOKYMCHTA,
MepeIik OCHOBHMX MpoOJjieM, IO Oyjau omucaHi B IyOJiKarii),
3axmiounoi (OIiHKa Ta MPU3HAYCHHS POOOTH).



Exercise 2 A. Read the annotation and find introductory, basic
and closing parts.

Lavrukhin O.V. Creation of an Effective Model for Allocation of
Wagons with Dangerous Goods within a Freight Train. — Kh.:
Ukrainian State University of Railway Transport, 2005.

The article deals with a scientific approach towards the target
function generation of a mathematical model intended for an effective
make-up of freight trains with wagons transporting dangerous goods.
The model considered possible economic expenditures on making-up
such trains taking into account additional expenditures on
rearrangement. It can be fulfilled at sorting stations and at any railway
stations as well. The principle proposed can be applied on the territory
of the CIS countries and on the territory of the member-states of the
International Union of Railways.

The academic value of the study lies in the fact that the target
function suggests considering not only economic expenditures, but
also ones for possible risks from transit of trains with dangerous goods
under operational conditions. Considering the complexity of the
model solution the authors propose the approach based on the genetic
algorithm method; it allows obtaining efficient variants of freight train
make-up in a comparatively short time. The approach can be further
used as a computer-aided decision support system for operational staff
on railway stations.

Keywords: dangerous goods, freight train, genetic algorithm,
target function, operational staff, decision support system.

B. Find in the annotation the following expressions:

1) cTaTTd po3riiAmae HAyKOBUM IMiaXia; 2) JdaHa MOJEIb BPaXOBYE
MOYKJTMBI €KOHOMIUHI BHTpaTH; 3) (hOpMyBaHHS TaKHX IOTATIB MOXE
3IIACHIOBATHCS K HA ..., TaK 1 Ha ...; 4) 3aMpONOHOBAHUK MPUHITUII
MOXKe OyTH BHUKOPHCTAaHWH, 5) HaykoBa IIHHICTH JaHOI pOOOTH;
6) BpaxOBYIOUH CKJIAJHICTh PIIICHHS JaHOI MOJIEII; /) TPOIOHYEThCS
y MTOAAJIBIIIOMY peai3yBaTH IMAXiA Y BUTIIAIL ... 8) KIFOYOBI CJI0BA.




EXPRESSIONS OF ACADEMIC STYLE

Introducing the heading and the author
1 According to Charles G. Morris in his book Psychology, ... (main
idea).
2 In his book Psychology, author Charles G. Morris states / describes /
explains / claims / argues that ... (main idea).
3 The book (article) to be discussed is ... The discussed paper is ... .
4 The collection of articles represents reports given at the conference.
5 The book was published (edited) in 19... .
6 The author is a well-known (distinguished, outstanding) scientist in
the field of ... .
7 The book consists of ... chapters (sections, parts). The book
contains (includes, falls into) ... parts.

The objective of the article
1 The paper (article) under discussion (consideration) is intended
(aims) to describe (explain, examine, highlight) ... .
2 The object (purpose, aim) of this paper is to give (to provide, to
discuss, to describe, to show, to develop)... .
3 The article deals with ... .
4 The main idea of the article is ... .
5 The purpose of the research is to prove (develop, summarize,
find) ... .
6 The book is addressed to scientific workers (researchers, interested
laymen, those working in the field of, those studying the problems
of) ....
7 The subject of the book is ... . The topic (theme) of the book
(research, investigation, thesis) is ... .

The issues discussed in the article
1 The paper (article) discusses some problems relating to (deals with
some aspects of, considers the problem of, presents the basic theory,
provides information on, reviews the basic principles of) ... .
2 The author outlines (reviews, analyses, highlights) ... .
3 The paper (article) is concerned with (is devoted to) ... .
4 The paper (article) puts forward the idea (attempts to determine) ... .



The beginning of the article
1 The paper (article) begins with a short discussion of (deals firstly
with the problem of) ... .
2 The book begins with the introduction to (discussion, classification
of) ....
3 First (At first, At the beginning) the author states that (notes that,
elaborates, describes, explains, raises the issue of) ... .

Drawing the reader’s attention to the major points of the
contents
1 The author emphasizes the idea of ... .
2 The author points out that ... .
3 Attention is drawn to the fact ... (Much attention is given to ... .)
4 A careful account is given to ... .
5 A detailed description is given to the theory of ... .
6 Of particular (special) interest is the treatment (discussion) of ... .

The final part of the article
1 To sum up (To summarize, To conclude) the author suggests ... .
2 The author comes to the conclusion that ... .
3 The basic approach of the author is that ... .
4 Finally (In conclusion) the author admits (emphasizes, claims)
that ... .
5 The book ends with a discussion (classification) of ... .

Tha appraisal of the article
1 In my opinion (To my mind, I think) ... .
2 The results obtained confirm (lead to, demonstrate) ... .
3 The article is of great help (interest, use, importance, value) to ... .
4 The author has succeeded in showing (providing, presenting) ... .
5 The author failed to show (to exhibit, to provide) ... .
6 In spite of these drawbacks the book is a useful reference work (a
valuable source of ready information).
7 The book is profusely illustrated with diagrams (tables, figures).

Exercise 3. Read the text and study the annotations presented
below with some comments.



BUKOPUCTAHHA PYXOMOI'O CRUVIALY
JJIAA HIBUJAKICHUX TIEPEBE3EHD

BenuuesHy posb y MABUIIEHH] MIBUAKOCTI PyXy MacakKUPChbKUX
1 BaHTa)XHUX MOTATIB BIAIIpaE PyXOMHUH CKiaa. 3apa3 Ha YKpaiHi
Napkyi BaroHHOTO Ta JIOKOMOTHMBHOTO TOCIIOJApCTBAa HE MAarOTh
PYXOMOTO CKJIay, SKAM MIT OM 3a0€3MeYUTH IIBUJIKICHI TTEPEBE3CHHS
BAaHTAXIB 1 MAaCAXUPiB, Yepe3 IO 3aTI3HUYHUN TPaHCIOPT BTpayae
KOHKYPEHTOCIIPOMOXHICTh, OCOOJMBO II€¢ IOMITHO B TOPIBHSIHHI
CIIIBBIIHOIIICHh BAHTA)KOIEPEBE3CHb, 3AIMCHIOBAHUX Ha JaHUU
MOMEHT 3aJi3HUYHUM Ta AaBTOMOOIIBHMM TpPaHCIOPTOM. Xodya
KUTBKICTh JESKUX BAHTaXIB, SIKI MEPEBO3SITHCS HA 3ali3HUIAX,
JOCTaTHLO BEIIMKA, MPOTE PO3MIPH BaHTAKHUX MEPEBE3EHb 3 KOKHUM
POKOM TIOCTIHHO CKOPOYYIOTHCS, TOII SK PpO3MIpH BaHTAXKHUX
nepeBe3eHb  (0COOJIMBO ~ TPAH3UTHMX), IO  3IMCHIOIOTHCS
aBTOMOOUIBHUM TPAHCIIOPTOM, HEYXUIBHO 301JIBITYIOTHCS.

Cutyailito MOXXHA BHUIPaBUTH  3aBISKU KOMOIHOBaHHM
NEePEBE3CHHSAM, aje HEIOCTaTHS TEeXHIYHAa ¥ TexHojoriyHa Oa3za
TPAHCTIOPTHUX TEPMIHAJIIB OOMEXKYE 1 ITF0 KOHIICTITIO.

JInst BChOTrO 3alli3HUYHOTO TPAHCHOPTY YKpaiHU €JUHUM
3acO000M, 3aBJSIKUA SIKOMY MOKHA MiAHATH KOHKYPEHTOCIPOMOKHICT,
10 3HU3MWJIACK, € Oe3MepeBalibHI EPEBE3CHHS Ha 3AII3HUIISX Yy MeKax
TPAH3UTHUX TPAHCIOPTHUX KOPHUAOPIB, MPOTE LMK P MPUYUH HE
J03BOJISIE 1BOTO 3poOUTHU. TakMMHU, Hacammepel, €: pi3Ha IIUpHUHA
KOJIi; PI3HI TEXHIYHI XapaKTEepPUCTUKU PYXOMOTO CKJay; pi3Hi
KOHCTPYKTHUBHI ~ OCOOJIMBOCTI  TpPaHCHOPTHHX  3ac00iB; BeJIUKa
3HOIIYBaHICTh PYXOMOI'O CKJIaJTy, 110 €KCILTyaTy€eThCsl.

OnHa 3 OpUYMH TOJSTA€E y Pi3HIM IIUPUHI KOJil B KpaiHax
Cxinnoi €sponu (1435 MM), 1110 MEXYIOTh 3 YKpaiHOO, Ta B YKpaiHi
(1520 mMm), TOMy HIBUIKICTH MEPEXOy PYXOMOTO CKJIaay 3 OJHOTO
CTaHJApTy KOJIi Ha IHIUH Yy CKJIQJHUX YMOBaX € OCHOBHOIO
TEXHIYHOIO  MpPOOJEeMOI0 Yy  IIBWJAKOMY  BaHT@XHOMY  Ta
nacaxupcbkomy pyci «Cxiga-3axii.
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BapianT 1
(Active Voice)

The article (author) investigates (considers, researches, deals with, is
concerned with, reveals) the issue (problem, question) concerning
(regarding, as to, as regards) the use of rolling stock for high-speed
transportation. The author (article) puts forward (emphasizes, focuses
on) the idea that presently Ukraine’s car and locomotive fleet has no
rolling stock for high-speed carriage of freights and passengers
resulting_in (entailing) deterioration of rail transport competitiveness.
He (It) indicates (explains) that to improve this situation non-terminal
transportation by railways along transit corridors can help. Further the
article (author) points out (notes, specifies) a range of reasons
standing in the way. It (he) concludes that different gauge in Ukraine
and in Europe is a main (major, principal) technical problem for high-
speed traffic «East-Westy.

Bapianr 11
(Passive Voice)

The issue (problem, question) concerning (regarding, as to, as
regards) the use of rolling stock for high-speed transportation is
investigated (considered, researched, dealt with, concerned with,
revealed) in the article (by the author). The idea that presently
Ukraine’s car and locomotive fleet has no rolling stock for high-speed
carriage of freight and passengers resulting in (entailing) deterioration
of rail transport competitiveness is put forward (emphasized, focused
on). It is indicated (explained) that to improve this situation non-
terminal transportation by railways along transit corridors can help.
Further, a range of reasons standing in the way is pointed out (noted,
specified). It is concluded that different gauge in Ukraine and in
Europe is a main (major, principal) technical problem for high-speed
traffic «East-Westy.

Bapiant 111
(Active and Passive Voice)

The article (author) investigates (considers, researches, deals with, is
concerned with, reveals) the issue (problem, question) concerning
(regarding, as to, as regards) use of rolling stock for high-speed
transportation. The idea that presently Ukraine’s car and locomotive
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fleet has no rolling stocks for high-speed carriage of freight and
passengers resulting in (entailing) deterioration of rail transport
competitiveness is put forward (emphasized, focused on). It is
indicated (explained) that to improve this situation non-terminal
transportation by railways along transit corridors can help. Further the
article (author) points out (notes, specifies) a range of reasons
standing in the way. It is concluded that different gauge in Ukraine
and in Europe is a main (major, principal) technical problem for high-
speed traffic «East-Westy.

Comments: Buninsiemo Kio4uoBi Ppa3u 1 pedeHHs, SKi Jar0Th
3MOTY 3pO3yMITH, MpO M0 Hae MoBa 0€3 MPOUYUTAHHA TEKCTY
(Harmpukian, Ha3Ba  crarti). [loemnyemo  crami  dpasu i
CJIOBOCTIOJYYE€HHSI HAyKOBOTO CTHJIKO 13 KIIOYOBUMHU (¢pa3amMu 1
PEUYCHHSIMHU CTaTTi, IO aHOTYEThCs. [IpU IbOMY BHUKOPHUCTOBYEMO
cuHoHiMU (nokaszami Kypcusom y Oyockax). Y CKIaTHUX PEUCHHSX
MOXHa BHMKOPHCTOBYBATH IMONEPEMIHHO MIAPSAHI KOHCTPYKLII 13
cnonygHukoM that i repyHmianpHI Ta HIEMPUKMETHUKOBI 3BOPOTH.
CnoBa «aBTOp(M)», «CTaTTs» Ta IXHI 3aMIHHUKH 3rajlyBaTu
nornepemMiHHO. B aHoTali Maibke 3aBXAM CIijJi BUKOPHUCTOBYBATH
Present Simple qs Oinplioro eexty 3alydeHHs yBaru yvrada Jo
BUKJIQJICHOTO MaTepiaiy (OKpIM BHUIIAJIKIB, KOJU Tpeda IiJAKPECIUTH
gac mojii abo pesynbraT Aik). Cai yHUKATH 3adBUX JAeTanei 1
KOHKpeTHUX 1udp. PeTenbHy yBary HeoOX1JHO IPUILISTH TOMY, 1100
HaIPUKJIAL:

Active voice: xmo (wo) — wo podbums (0is) — me, Ha wo

Passive voice: me, Ha0 uwum 6ukoHyembvcs Ois — WO __came
BUKOHYEMbCSL — Qe [/abo KuM BUKOHYyemwvcs 0Oia (Xo4a Kum caMme
BUKOHYETHCS Jisl, BKa3yBaTH HeoOoB’s3koB0) (The problem of ... is

Jly’xe dacTo, SIKII0 PEYCHHS TIMOYMHAETHCS 3 OOCTAaBUHH, B
aHTIMCLKOMY TEKCTI Taka 00CTaBUHA NMEPETBOPIOETHCS HA MiAMET:

V yiti cmammi onucani HOBI Metonm. — The paper describes
(discusses) new methods.

Ha nnisyi cmeoproemocs 300paxkenns. — The film produces an
image.
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Onucana cucteMa, y SKii BHUKOPUCTYBYETHCS €ICKTPUYHUMN
3aci0 nmerextyBaHHsa. — A system which makes use of the electric
method of detecting is described.

Exercise 4. Translate the sentences.

1 Ilpo mo iAeTbca B OCTaHHIN CTATTl, Ky BU NpouyuTanu? — B Hii
TOBOPUTHCS PO OCTAHHI JOCATHEHHS Y MOIN Tally31 JOCIHIIKECHHS.
2 YoMy MpUCBAYEHO OCTAaHHIM HOMEp JKypHaldy IIbOTO pOKYy? —
HoBiTHIM mpansM BYE€HHX Yy Hamlii ramdy3i. 3 Uu ynutanu BU OCTAHHIO
cTarTio JIokTopa H. B ocTaHHhOMY HOMeEpi XypHainy? YoMy BoHa
npucBgaueHa? — Tak, yutaB. Y Hiil 11€ThCS PO HAKWCYYaCHIIIT METOJIU
nociimxents. 4 1o MICTUTBCS Ha OCTaHHIX CTOpIHKax poOOTH? —
OctanHH1 pe3yJabTaTH JOCHTIIKEHHS.

Exercise 5 A. Read and translate the abstract about batteries in
cell.

The lifetime of a 4G cellular phone battery may be subject to the
number of times the battery is recharged and how long it is charged
for. To date, there has not been an adequate analytical model to
predict this lifetime. In this work, an analytical model is developed
which describes the relationship between the number of times a
battery is recharged, the length of time of each individual recharge,
and the duration of the battery. This model has been validated by
comparison with both experimental measurements and finite element
analyses, and shows strong agreement for all three parameters. The
results for the proposed model are more accurate than results for
previous analytical models reported in the literature for 4G cell
phones. The new model can be used to design longer lasting batteries.
It can also lead towards further models that can predict battery failure.

B. Read an analysis of the structure of the abstract. Match the

explanations of what the author is doing (Col 1) with the extracts
from the paper (Col 2).
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Good traditional structure

Sentences from the abstract to
match to points 1-5

1 The problem that this paper is
trying to resolve. Why did you
carry out your project and why
are you writing this paper?

a) in this work, an analytical model
is developed which describes the
relationship between the number of
times a battery is recharged, the
length of time of the individual
recharges, and the duration of the
battery

2 New solution given by authors
of the paper. What is the
innovative contribution of your
work? What did you do? What
makes it different from previous
research?

b) the lifetime of a 4G cellular
phone battery may be subject to the
number of times the battery is
recharged and how long it is
charged for. To date, there has not
been an adequate analytical model
to predict this lifetime

3 Validity of the model. Does it
really do what you say it does?

c) the results for the proposed
model are more accurate than
results for previous analytical
models reported in the literature for
4G cell phones

4 Results. What is new
compared to previous results?

d) this model has been validated by
comparison with both experimental
measurements and finite element
analyses, and shows strong
agreement for all three parameters

5 Implications and future work.
What does this all mean? What
are your conclusions and
recommendations? What do you
plan to do next?

e) the new model can be used to
design longer lasting batteries. It
can also lead towards further
models that can predict battery
failure

Exercise 6. Read the example of an abstract and answer the

guestions.

This book presents a collection of articles which originally
appeared in Scientific American and Physical Review. Almost all the
authors of the articles work in the United States of America. They are
experts in different fields of science and technology. The book is
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addressed both to professional scientists and interested laymen. The
book consists of two parts devoted to semiconductors and electronics.
Such subjects as biophysics and space medicine have been excluded.

1 To whom is the book addressed? 2 What country do the authors
come from? 3 In what journals did the articles originally appear?
4 How many parts does the book contain? 5 What subjects does the
book deal with? 6 What subjects were excluded from the book?

Exercise 7. Put questions to the words in italics. Mind the place of
the prepositions.

1 The book consists of ten chapters. 2 The article acquaints us with
the latest developments. 3 The volume consists of eight essays. 4 Dr.
Priestly is working at a new invention. 5 Reference is made to
analogous research in other countries. 6 Dr. Brown is interested in
the latest research in the field of economy. 7 My friend congratulated
me on obtaining these data. 8 The book is written by Prof. Smith. 9
The work is carried on by professional scientists. 10 The work is
carried on with microelectrodes.

Exercise 8. Read the text and answer the questions.

The article I’'m going to speak about was first published in the
Mathematical Research by Kyiv University Press in 1999. It is written
by a leading authority in my field of science, Prof. N. Ivanov. The
article consists of four sections. The purpose of the article is to
acquaint the reader with the work carried on and the data obtained in
the field of mathematics. Reference is made to foreign and Ukrainian
scientists. As the article is on the subject I'm greatly interested in, |
read it with pleasure. I think it will be extremely interesting and useful
to my colleagues who take interest in research of this kind. It is
profusely illustrated with diagrams and graphs.

1 When and where was the article first published? 2 Who is the author
of it? 3 What is the purpose of the article? 4 To whom is reference
made? 5 To whom will it be interesting and useful? 6 In what way is
the article illustrated?

Exercise 9. Write about the book (the article; the publication) you

have recently read or are reading now, and cover the following
ISSUes:
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the title of the book—the time and place of its publication—the
subject of the book—for whom the book is addressed—the author(s)
of the book—the list of references—the arrangement of the subject
matter—the quantity of the chapters—the contents of each part—what
is of particular interest—your own opinion about the value of the
book.

Exercise 10. Translate into English, using to give (present;
provide).

1 V xHU31 Haga€ThCs JETAJbHUN OMUC METOMY AOCHIKeHHS. 2 Y
TPETHOMY PO3AUTI MICTUTHCS JOKJIAQAHUN OMHUC EKCIEPUMEHTYy. 3 Y
NEepIIOMYy PO3JUII MICTUTBbCS BCTYNMHUN OMUC TUTaHb Teopii. 4 B
OCTaHHBOMY PO3A1I1 HAJAETHCS CTUCIIMIN BUKJIAJl €KCIEPUMEHTATBHUX
pe3ynbTaTiB. 5 Y po3ainai «OOroBOpeHH» MICTUTHCSI BCEOIUHMM OIKC
OCHOBHMX HampsMKIB poOoTH. 6 VY CTaTTi HAJA€ThCS aBTOPUTETHUM
OmuC iCTOpii AOCHIKEHHsA. 7 Y JOMOBIJI HE HAJAHO JAETaJIbHOIO
OMHUCY OKPEMHX Tally3eil CydacHO1 IMPOMHUCIOBOCTI.

Exercise 11. Study the following definitions and insert them in the
right place.

Subject — smth (to be) talked or written about or studied;

Subject matter — the content of a book, speech, etc.;

Object — smth aimed at, end, purpose, to which action or thought is
directed

1 This is an excellent collection of articles on diverse ... . 2 The ... of
my paper is to present the basic ideas of the theory in question. 3 The
author treats a great variety of... . 4 The ... of the book is of major
importance. 5 All the ... dealt with in this book are regularly reviewed
in scientific journals. 6 The ... of my thesis is arranged in the
following way. 7 The ... of the essay is to give some idea about
analogue computers. 8 The ... of this book falls into two sections.
9 The ... is to investigate this particular problem. 10 The ... of this
book is to analyze the character of the brain activity.

Exercise 12. Translate the sentences.
1 3apa3 ueil MeToJ WIHUPOKO 3aCTOCOBYETHCS y MATEMAaTHYHUX
nigpaxynkax. 2 Ilig gac TecTiB y kamepl MiATPUMYETHCS IMOCTIHA
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temneparypa. 3 Ili 3MIHM TOSICHIOIOTHCA BIUIMBOM CHJIBHOTO
MarHiTHOro mnossi. 4 Ile mpumyieHHsl MATBEPIKYEThCA JIEKIIIbKOMA
EKCIIEPUMEHTAILHUMHU  JOCHDKeHHsiMU. 5 I[li  mapamerpu
BUMIPIOIOTBCSl JICKIJIbKA pa3iB IMijJ Yac eKCHepuMeHTy. 6 ko
3aCTOCOBYBaTHM 1€l MeTOoJ, He Tpeda KOAHUX JOJATKOBUX
po3paxyHkiB. 7 JKOJHOro MOSCHEHHS IIMX BUCHOBKIB Yy CTaTTi HE
HaJaeThCA. MeToauka NpOoBENCHHS JOCHIIKEHHSI TAKOXK HE OIKCAHAa.
8 SIkum yrHOM 1110 TIpoOJemMy BUpIYyIOTh 3apa3? 9 [loctae nutaHHS:
«Yu mATBEpAXKYETHCS 1Ied BUCHOBOK Oynb-sikumu gaktamu?» 10 Mu
3HA€EMO, 10 I[ed METOJ| € HAWUMONIMPEHIIIUM 3apa3, 1 BBAXKAEMO, 1110
BIH Hallkpallle MAXOAUTh 10 HAIIUX JOCHIKeHb. 11 3HaYeHHs nux
JTOCHIKEHb 3apa3 IMIUPOKO BU3HAETHCS. 12 Metoa, 3anporoHoBaHUM
y Li# CTaTT1, BIAPI3HAETHCA MPOCTOTOIO 1 HAAIHHICTIO.

Exercise 13. Complete the following sentences with information
related to your research.

1 In this paper | shall concern myself with ... . 2 In this talk | shall
touch upon ... . 3 In this paper we shall outline ... . 4 Our
consideration will be based on ... . 5 In this article | shall try to show
... . 6 In this paper we shall give a brief account of ... 7 An attempt
will be made ... . 8 In my talk I shall make an attempt ... . 9 Attention
will be given to ... . 10 Our conclusions will be drawn from ... . 11 In
the present paper we shall deal with ... . 12 In the present paper the
author will provide evidence for ... . 13 This problem will be dealt
with ... . 14 The present paper will be concerned with ... .15 One
section of the paper will be devoted to ... .

Exercise 14. Translate the sentences.

1 Ha 3axinuenns i cKa3aTH, IO LI pO00Ta € 8eUKUM OOCACHEHHIM
1 Ty’)K€ 8adiCIUBUM BHECKOM Y CydacHy Hayky. 2 L{1o KHUTY MmooicHa i3
BNEGHEHICMIO peKOMeHOy8amu BCIM THM, XTO I[IKABUTHCS JTaHOIO
raimy3sto Hayku. 3 Hespaxkaroum Ha (maxi) Opioni noxubxu (Minor
faults), kunuea Moxe OyTH PEKOMEHIOBAaHA 5K  GUYEPNHE
(comprehensive) oowcepeno piznomanimuux eidomocmeti ma ioeti. 4
[Ipu Bciii CBOIH WIHHOCTI 01151 docnionuxie (paxieyis) us poboma
Mmooice oymu we yixasiworo ons cmyoenmis. 5 Toi, xTo OakaB Ou
MO3HAMOMUTHCS 13 CY4aCHUMM HAayKOBUMHU KOHICMISIMH i Micyem,
sIKe 8OHU 3AUMAOMb Y WUPOKIU cepi NPUPOOHUYUX HAVK, NOBUHEH
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yumamu i eusuamu yo mouocpaghico. 6 HesBakarounm Ha HE3HAYHI
NOXUOKH, Ha Yo KHUZy CHiJ 3BEPHYTH yBary i 60oHa mMae Oymu 8 ycix
oOibiomexax.

Exercise 15. Hanmumite CTHCJIY peleH3il0 Ha CTaTTI0O 4H
MoHorpadgiro 3a Bamum ¢axom. [laiite Bignosiai Ha take: 1) mo
siBJsIE €000 poOoTa; 2) BuxiaHi aani; 3) cTHCOMI ommc
CTPYKTYpPH po00TH; 4) OCHOBHI IepeBaru Ta HeI0JiKH; 5) ouiHKa
po0oTH Ta peKoOMeHAallii.

Exercise 16. Translate the sentences.

1 4 30uparoch movyaTH CB1il BUCTYNI 3 HEBEIMYKOTO BCTYNY, B AKOMY
HaMaraTUMyCsl OTMCAaTH B 3araJlbHOMY IUIaHI CY4aCHHUM CTaH JTaHOTO
nutanHsa. 2 Onuc matepianiB 1 METOAIB He 3abepe Oarato yacy,
OCKUJIbKH MU KOPHUCTYBAJIUCS CTaHIAPTHOIO MeToauKoro. 3 IlizHime s
HaBeAy JEKIJbKa MPUKIaAiB, 100 MPOUTIOCTPYBATH 1€ TOJOKEHHS
Hamoi Teopii. 4 Y cBOeMy MOBIJJOMIJICHH] 51 30MparoCsi HArOJIOCUTH Ha
THUX acIleKTax MpoOJjieMHu, SKI MaloTh NpaKTHYHE 3HA4YeHHsS. 5 Mwu
MOYHEMO Hally JOIOBi/b 3 TOCTAHOBKH MUTAHHS, a MOTIM MEpeaemMo
70 OOTOBOPEHHSI OCTAHHIX E€KCIEPUMEHTAIIbHUX CIIOCTEPEkKEHb. 6 Y
TPETbOMY PO3/ia1 Ii€i cTaTTi OyJae BHKJAJEHA MporpamMa Hamoi
noAaibIIoi poOOTH 1 OyAyTh OOTrOBOpEHI MOXJIMBI TEOPETUYHI Ta
OpaKkTU4YHI TpyAHOUIl. 7 3apa3 JaBaiiTe pO3MVISTHEMO 1€ MUTaHHS 3
1HIIOT TOYKH 30py. 8 Y 11l poOOTI BUKIIAJEHI PE3YJIbTaTH OCTAHHIX
JOCII/IPKEHb y 11 Taly3l 1 NPOBEJICHO MOPIBHSHHS 3 MONEPEIHIMU
nanuMu. 9 Benuka yBara y MailOyTHbOMY Oyjie PUIUIATHUCS 3B’ SI3KY
MIK €KCIIEPUMEHTAIBLHOI0 POOOTOIO 1 TEOPETUYHUMHU JAOCIIIKEHHIMH.
10 Texkctu BCiX OOMOBiAEH Ta MOBILAOMIICHb MYyOJIIKYBaTUMYThCA Y
«Martepianax» koHpepenmii. 11 Jam aBTOp 30CcepeauThcs Ha
HeOakaHUX TPYJIHOIIAX, SKI € Pe3yJbTaTOM 3aCTOCYBaHHS I[LOTO
METOy, 1 Ha MOXJMBHUX 3axojax IXHbOro 3amoOiradHs. 12 VY xini
CTaTTI MA€ThCSA CIHCOK TMpaimb 3 I[l€]l TEMH, a TaKOoX TaOmMIll Ta
rpadiku. 13 Ilianucu mig pucyHkamu 3po0JieH1 aHTIIHCHKOK MOBOIO.
14 Mu He OyaeMo OmMCyBaTH BC1 METOJH, ajie AaMO TOCHJIaHHS Ha
BIAMOBIAHI poOoTU. 15 ¥V 1boMy po3aiIl MU 30C€peIMMO HaIlly yBary
Ha TIepeBarax I[bOr0 METOAY 1 Ha MOMJIMBUX Tally3iX WHOro
3aCTOCYBaHHS.
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SUMMARY

Pedepar (lat. referre — moxnamartu, mOnoBigaTH) — CTHCIIHN
NUCHbMOBHMI  BHKJIAJT HAyKOBOI Mpalll, pe3yJbTaTIB HAayKOBOTO
JTOCHIKEHHSI, 3MICTY KHUTM Ta 1H.; JIONOBiAb Ha OyAb-Ky TEMY,
CKJIaJICHA Ha OCHOBI KPUTUYHOTO OIVISIAY JIITEPAaTypHUX Ta 1HIIUX
mxepen. Pedepar sk mBuaKUAA 3aci0 03HAHWOMIIEHHSI 3 MaTepiajioM
B1100Opa)kye HOTo 3MICT 13 JOCTATHHOIO IMOBHOTOK. BiH HE TUIbKHU
PO3KpPHUBAE BAXKJIMBI CTOPOHU 3MICTY, ajie i MTOKa3ye YUTAUEBI, UM MaA€
JUISI HBOTO CEHC TIOBHICTIO a00 YacTKOBO 3HAWOMHTHCS 3 JIaHUM
JoKepesioM 1HQopMallli B OpUriHaii.

O6’extoM pedepyBaHHS € TEPEBAKHO HAYKOBA, TEXHIYHA U
BUpoOHMYA miTeparypa. Ha i1Hmi Buau nyOmikaumid, sK MpaBuUiIo,
CKJIaJIat0Th TIIbKH O10J1i0rpadiuHi onucu.

VY TekcTi pedepaTy MICTIATbCA Taki AaHi: 1) AociiKyBaHa
npoOiemMa, MeTa, TOJIOBHA JyMmMKa W 3MICT pPOOOTH, NpeaMeT
JOCIIIKEHHS; 2) JaHl Mpo METOAMKY, fAka Oylna BHUKOpHCTaHa Yy
JOCHIKEHH1; 3) BUCHOBKHM aBTOpa Ta BKa31BKU I110JI0 MOXKJIMBOCTEH 1
NUISIXIB ~ TPAKTAYHOTO  3aCTOCYBAaHHS  pe3yJbTaTiB  PoOOTH;
4) mocunaHHS Ha HasgBHICTH OiOmiorpadii Ta UIIOCTPATUBHOIO
Marepiany; 5) Tabnuili, cxemu, GOpMYyIIHM, HEOOX1THI JJIs1 PO3yMiHHS
OCHOBHOT'O 3MICTy JOKyMEHTa, Mo pedepyerbcsa;, 6) HeoOXimgHi
JOBIJIKOBI JlaHi (IpO aBTOpa, ICTOPiIO0 MHUTAHHS, MiCIe MPOBEICHHS
JOCITIKEHHS TOIIIO).

BignoBimno no0 cneuudiku JOKyMEHTa, 10 pedepyeThed,
pedepat Moke MaTH HE BCI 1M1 JaHI, a JeAKYy IXHIO YaCTHUHY.

VY mporeci pedepyBaHHs BIIOYBAEThCS HE MPOCTO CKOPOUYCHHS
TEKCTY, a ICTOTHA MepepoOKa 3MICTY, KOMITIO3HIIi1 Ta MOBU OpPUTIHAIY:
1) y 3MicTi BUIIISETCS TOJOBHE Ta (DOPMYITIOETHCS Y CKOPOUCHOMY,
CTHCIIOMY BHIJISAI; 2) OJHOTHITHI (DAKTH TPYIYIOTHCS, iM JTAETHCS
y3arajibHeHa XapaKTePUCTUKA; 3) IU(PPOBI JaHI CUCTEMATH3YIOThCS H
y3arajibHIOIOThCS; 4) SKIIO OCHOBHA JyMKa CGopMyJbOBaHA
HEJ0CTaTHLO YITKO, BOHA NTOBMHHA OYyTH KOHKPETHU30BaHa il BUAICHA
B pedeparti; 5) skimo € morpeda, NEPEMICTUTH TUMYACOBI IJIAHH Yy
HOCJIZIOBHOCTI BiJi MUHYJIOTO 10 MaiOyTHHOro; 6) MoBa OpHUTiIHATY
3a3Ha€ 3MiH y OIK HOPMATUBHOCTI, HEUTPAIBLHOCTI, MPOCTOTU W
JAKOHIYHOCTI. BuKI04aroThcsi 00pa3Hi BUCIOBH, €MITETH, BCTYIMHI
CJIOBa,  HECYTTEBI  BHU3HAYCHHSA,  OOCTaBUHHM,  JOTOBHCHHSI.
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BinOyBaetbcs PO3YKPYIHEHHS CKJIAJTHUX CUHTaKCUYHUX
KOHCTPYKI[I, CKOPOUCHHSI KIJIBKOCTI MIAPSIIHUX PEYEHb, 3aMiHa 1X
O1JIbIII TPOCTUMHU 3BOPOTAMH.

PedepyBanHs — 1€ TakoX CKJIaJHE KOMIUIEKCHE BMIHHS, IO
CKJIQJIAEThCA 13 IMJI0I HU3KA OKPEMHUX €JIEeMEHTIB: 1) BUIUICHHS
a03al1iB, 110 MICTSATh OCHOBHY 1H(OpMaIlit0; 2) BUAIJIECHHS OCHOBHHUX
IyMOK, (pakTiB, MOJIOXKEHb; 3) Ha3MBaHHA BUJUICHUX a03ailiB; 4)
CKOPOYCHHS TEKCTYy; D) TMepemnoBilaHHs 3MICTy TEKCTY CBOIMH
cioBamu (mepudpa3s).

Po3nuidgroun  TEKCT HA CMUCIOBI YacTUHW, BU BYHUTECH
aHaJII3yBaTH 3MICT; O3arJIaBJIOBaHHS LMX YaCTUH 1 CKJIQJIAHHS IUJIaHy
BUNUTh CUHTE3YBATH OKPEMI €JIEMEHTH TEKCTY; CKOPOUYEHHSI TEKCTY
bopMye HaBUK BIJOKPEMJIIOBATH TOJOBHE BIJ JIpPYrOpsiAHOIO;
nepudpas BUUTH NEPEAABATH OJHY 1 TY K IYMKY PI3HUMH 3aC00aMHU.

Requirements for Summaries

A good summary satisfies the following requirements:
1 It condenses the source text and offers a balanced coverage of the
original. Avoid concentrating upon information from the first
paragraph of the original text or exclusively focusing on interesting
details.
2 It is written in the summary writers own words.
3 It does not evaluate the source text and is written in a generally
neutral manner.
4 The first sentence of the summary contains the name of the author of
a summarized text, its title, and the main idea.
5 The summary uses enough supporting detail and transition device
that show the logical relationship of the ideas.
6 It satisfies the requirements set to its length (which may be quite
different; however, for a rather short text, the summary is usually
between one-third and one-fourth of its length).

Steps in Summarizing
1 Skim the original text to define the author’s purpose and main idea
of the text.
2 Try to divide the text into sections, or, if it has subheadings, think
about the idea and important information that each section contains.
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3 Now read the text again highlighting with a marker important
information in each section or taking notes. You may also write an
outline of the text.

4 Try to write a one-sentence summary of each section/part of the
outline in your own words; avoid any evaluation or comments. Use
the words and expressions synonymous to those used by the author of
a summarized text.

5 Decide what key details may be added to support the main point of
the text and write them down.

6 Write the first sentence of the summary with the name of the author
of a summarized text, its title, and the main idea.

7 Add appropriate transition devices (logical connectors) to show the
logical relationship of the ideas and to improve the flow of the
summary.

8 Go through the process again making appropriate changes if
necessary.

IIpukiaaau HaNMCAaHHA aHOTAlII Ta pedepaTy U BUKOHAHHS

AHOTAWIMHOIO Ta pedepaTUBHOIO MEPEKIATLY

Hwxue HaBeaeHO MpUKIIAL KOMIpECIi CTaTTi 3 OPUTIHAIBLHOTO
JoKepena M odopmiIeHHS aHoTallli Ta pedepaTy 3riiHO 3 BUMOTaMH,
0 MICTATBCS y TEOPETHYHIM dYacTuHI. AO3au 3a3jajerijnb
IPOHYMEPOBAHO 3311 aHAIII3y MPOLIECY KOMIIPECIi TEKCTY.

HUNT FOR CAR BOMBS USING LASERS

A system uses lasers to detect traces of explosives left on car

door handles by would-be bombers
1 AT SOME roadside checkpoints in Iraq there are still guards who
will point a handheld device at people, cars and trucks in the hope its
antenna will twitch to reveal the presence of a bomb. But the
contraption doesn’t work; it’s just a radio aerial swinging on a handle.
Unfortunately, the message about its deadly ineffectiveness hasn’t
reached all its users.
2 Last week, James McCormick, whose company made £50 million
selling the fake bomb detectors for up to £27,000 each, was jailed for
10 years for what a judge at London’s Old Bailey called a «callous
confidence trick» that resulted in dozens of deaths after cars
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containing bombs were waved through checkpoints where the device
was being used to screen for explosives.

3 But there is some good news in the field of bomb detection. As
McCormick was being jailed, the European Commission’s innovation
arm announced the successful creation of a much more believable
bomb-sniffing device. Created by a consortium funded by the EC, the
portable laser rig is claimed to detect as little as 1 microgram of
explosives from up to 20 metres away.

4 «No other research organisation or company has to date achieved
similar breakthrough results,» says Paul Codd, a spokesman for the
project, known as Optical Technologies for the Identification of
Explosives (OPTI1X).

5 The system works by firing laser pulses at objects like door handles,
windows, luggage or steering wheels to detect the traces of explosives
that would-be bombers leave behind after handling bombs. It can be
mounted in a van or on a mobile robot.

6 Just a few years ago, such an announcement would have been met
with scepticism worthy of McCormick’s bomb-dowsing device. The
problem was that, outside of pristine lab conditions, available laser
technology was foiled by the presence of environmental contaminants.
7 OPTIX gets around this by combining two methods that didn’t work
alone: laser-induced breakdown spectroscopy (LIBS) and Raman
spectroscopy. In LIBS, a high-energy laser is fired at a target — a
suspicious car door handle, say. This causes any residue to turn into a
plasma that emits certain wavelengths of light, which reveal the
elements in the residue. The molecular makeup of a residue can be
worked out using the Raman technique, because the laser induces
vibrations that are unique to each chemical compound. Combining the
two pieces of information allows technicians to work out if the residue
is from an explosive.

8 As one might expect, it isn’t without risk. «Caution is required when
directing laser beams at explosives, since a beam of sufficient
intensity and appropriate wavelength can cause them to ignite or
detonate,» says Sidney Alford, founder of bomb disposal equipment
maker Alford Technologies in Chippenham, UK. But he thinks
OPTIX will be safe, if used carefully. «Provided the laser is aimed
only at trace quantities of explosive, this problem should not arise,» he
says.
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9 «The [new] trace explosives detector will increase security in all
scenarios,» says Alberto Calvo, a director at Indra Sistemas, part of
the OPTIX consortium. But given recent events, it might be worth
withholding judgement until trials, now underway with police bomb

squads across Europe, come back with unassailably positive results.
Paul Marks

10 May 2013

New Scientist www.newscientist.com

Po3risiHeMo KoeH 3 a03a1liB 1 BUAIIIMMO rOJIOBHI IHPOPMATUBHI
BIJIPI3KHU.

A03an 1 Hamae omuc npoOJIeMU — BHACHIJIOK HEAOCTAaTHHOTO
piBHS  1H(QOPMOBAHOCTI TPUBAE 3aCTOCOBYBAHHS HEMPHUAATHOTO
IPUCTPOIO J1JIs1 BUSIBJICHHSI BUOYXOBHUX PEUYOBHH.

AT SOME roadside checkpoints in Iraq there are still guards who will
point a handheld device at people, cars and trucks in the hope its
antenna will twitch to reveal the presence of a bomb. But the
contraption doesn’t work; it’s just a radio aerial swinging on a
handle. Unfortunately, the message about its deadly ineffectiveness
hasn 't reached all its users.

AO03an 2 croBimae Mpo TSHKKI HACHIAKU, SKI CHPUYHMHHUIIO
BUKOPHUCTAHHS (albIIMBOTO IPHUCTPOIO, 1 TPO IMOKapaHHSI 0coOw,
KOMMAaHIsl AKOI OTpUMayia 4YuMajl MOpUOYTKU BIJT MOPOJAXKY
1IpO0JICHUX JIETEKTOPIB.

Last week, James McCormick, whose company made £50 million
selling the fake bomb detectors for up to £27,000 each, was jailed for
10 years for what a judge at London’s Old Bailey called a «callous
confidence trick» that resulted in dozens of deaths after cars
containing bombs were waved through checkpoints where the device
was being used to screen for explosives.

BBaxkaemo, 1m0 iHdopmaris 1OA0 1MEHI 0cOoOM, TEepMiHY ii
yB’SI3HEHHS Ta PO3Mipy NMPUOYTKIB KOMIIAHIi HECYTTEBa NJisi MOTPEO
3aMOBHUKa pedepaTy, TOMy MU HE BKJIIOYAEMO ii JO BTOPUHHOTO
TEKCTY.

A03an 3 Hamae TNO3WTUBHY 1H(OpMAIIO IIOA0 CTBOPEHHS
HAJIAHOTO MPUCTPOIO JJIS BHUABJCHHS OOMO 1 KOPOTKO HOro
XapaKTepU3Ye.

23



http://www.newscientist.com/

But there is some good news in the field of bomb detection. As
McCormick was being jailed, the European Commission’s innovation
arm announced the successful creation of a much more believable
bomb-sniffing device. Created by a consortium funded by the EC, the
portable laser rig is claimed to detect as little as 1 microgram of
explosives from up to 20 metres away.

A03an 4 noBigomIIsie PO AOCHIIHUIIBKY OpraHi3aililo — aBTopa
IPOEKTY 31 CTBOPEHHS JETEKTOpa BHOYXIBOK. 3BEpHEMO YyBary Ha
aOpeBiaTypy, HABEJICHY B JIY)KKaX.

«No other research organisation or company has to date achieved
similar breakthrough results,» says Paul Codd, a spokesman for the
project, known as Optical Technologies for the Identification of
Explosives (OPTIX).

A03an S iHbOopMYyE PO Te, K MPAIIOE€ CUCTEMA.

The system works by firing laser pulses at objects like door handles,
windows, luggage or steering wheels to detect the traces of explosives
that would-be bombers leave behind after handling bombs. It can be
mounted in a van or on a mobile robot.

A03an 6 Ha3zMBae TEXHIYHI TPYJHOIIl, 3 SKUMH 31TKHYJIUCS
PO3POOHUKH MPUCTPOIO.

Just a few years ago, such an announcement would have been met
with scepticism worthy of McCormick’s bomb-dowsing device. The
problem was that, outside of pristine lab conditions, available laser
technology was foiled by the presence of environmental contaminants.

A03an 7 BUCBITIIIOE IUISXYU MOJIOJAHHS TPYJIHOIIIB, 3raJJaHuX Y
nornepeIHLOMY ad3arli.

OPTIX gets around this by combining two methods that didn’t work
alone: laser-induced breakdown spectroscopy (LIBS) and Raman
spectroscopy. In LIBS, high-energy laser is fired at a target — a
suspicious car door handle, say. This causes any residue to turn into a
plasma that emits certain wavelengths of light, which reveal the
elements in the residue. The molecular makeup of a residue can be
worked out using the Raman technique, because the laser induces
vibrations that are unique to each chemical compound. Combining the
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two pieces of information allows technicians to work out if the residue
is from an explosive.

HaitBaxxnuBima iHgopmallisi HaBeJIeHa B MEPIIOMY PEUYEHHI, K€
Md ¥ Buauunu. llomanbini  pedyeHHS PO3KPUBAIOTh CYTHICTh
3aCTOCYBaHHSl CHEKTPOCKOMIi 30yJKEHHSI Ja3epHUM MPOOOEM 1
Paman-cniektpockormii. BBaxkaemo, 1110 3aMOBHUK pedepaty 0013HaHUI
y BKa3aHMX MUTAaHHSIX, TOMY III JETaldl JI0 TEKCTy pedepaTy He
BKJIFOYAEMO.

A03an 8 3acTepirae 1010 MOKJIMBUX HEraTUBHUX HACIIJIKIB, /10
SKUX MOYKE€ MPU3BECTU BUKOPUCTAHHS JIA3€PHOTO MIPUCTPOIO.

As one might expect, it isn’t without risk. «Caution is required when
directing laser beams at explosives, since a beam of sufficient
intensity and appropriate wavelength can cause them to ignite or
detonate,» says Sidney Alford, founder of bomb disposal equipment
maker Alford Technologies in Chippenham, UK. But he thinks OPTIX
will be safe, if used carefully. «Provided the laser is aimed only at
trace quantities of explosive, this problem should not arise,» he says.

A03an 9 HaBOJUTH MO3UTHBHI HACIIJIKKM BUKOPUCTAHHS JIETEKTOPA.

«The [new] trace explosives detector will increase security in all
scenarios,» says Alberto Calvo, a director at Indra Sistemas, part of
the OPTIX consortium. But given recent events, it might be worth
withholding judgement until trials, now underway with police bomb
squads across Europe, come back with unassailably positive results.

3aana ykinagaHHa pedepaTy BHKOPUCTOBYEMO BCl CIOCOOHU
pedepaTuBHOTO BUKJIaAy: UUTYBaHHS, nepedpa3yBaHHs, 3aMilllCHHS,
OIMYIIEHHS, CYMIIICHHS. Y Pe3yJIbTaTi OTpPUMYEMO TEKCT pedepary.

Failure to reveal the explosives caused by using the fake bomb
detectors resulted in dozens of deaths after cars containing bombs
were waved through checkpoints in Iraq. Therefore, the European
Commission launched a project known as Optical Technologies for
the Identification of Explosives (OPTIX) aimed at creating a much
more successful bomb-sniffing device. The portable laser rig that can
be mounted in a van or on a mobile robot is claimed to detect as little
as 1 microgram of explosives from up to 20 metres away. The system
works by firing laser pulses at objects like door handles, windows,
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luggage or steering wheels to detect the traces of explosives that
would-be bombers leave behind after handling bombs. Developing the
device, the designers faced with the following problem: contamination
outside of pristine lab conditions foiled the available laser technology.
They managed to cope with the problem above by combining two
methods that didn’t work alone: laserinduced breakdown spectroscopy
(LIBS) and Raman spectroscopy. Using the detectors requires caution
since directing laser beams of sufficient intensity at explosives can
cause them to ignite or detonate. However, if used carefully, the
device will increase security in all scenarios.

Bapiant kommpecii Ta BIANOBIAHO TEKCT pedepaTry MOXKYTb
BIIPI3HATHUCS B1J1 3aIIPOIIOHOBAHOTO, 110 IIJIKOM 3aJIeKUTh B1Jl MOTPEO
3aMOBHHUKA.

Hapenemo npukian aHOTaIii aHTIIIHCHKOIO MOBOIO.

Abstract
The article describes an explosive detector created by a consortium
funded by the EC. The design features, the principle of operation of
the device as well as the reasons of its development are presented. The
technical challenges and the advantages of its using are briefly
touched upon.

Ha ocHoOBI BUKOHaHOI KOMIIpecii TeKCTy 1 yKIaJaeHuX pedepary
Ta a”oTalllifi aHIVIIMCBKOI0 MOBOKO HAJaMO IiXHI BIJIIOBIIHUKH
YKPalHCHKOIO.

Pegepar
BukopucranHa HENpUAATHOTO 10 €KCIUTyaTallil AETeKTopa BUOYXOBHUX
PEYOBUH CIPUYMHUIIO HECHPOMOKHICTh BHUSBUTH BHOYXIBKH Ha
aBTOMOOUISX, SIK1 MEPETUHAIN KOHTPOJIBHO-TIPOMYCKHUN ITYHKT, IO
pU3BENIO A0 3arudeni AecATkiB oaen B Ipaky. Omxe, €Bporeiicbka
KOMICisl 3amovaTKyBajia MPOEKT MijJ Ha3Bow «ONTHYHI TEXHOJOTII
3amnsa  igeHTudikamii  BuOyxiBok» (OIITIB), wMeroro sikoro €
po3po0JieHHsT OBl BAajgoro «oomoOomrykaday. CTBEPIKYIOTh, IO
NOPTATUBHUN JIa3epHUN TNPUCTPINA, SKUA MOXKHA TPHUKPIIUIATH IO
dbyprona abo 10 MOOUITBHOTO po0OTa, 3AATHUM PO3IM3HATH 10 1 MKT
BUOYXiBKH Ha BiAcTaHi 10 20 M. CucTteMa mpaltoe MUIIXOM CTPIISTHHS
jazepoM mo o0’ekTax (pyuykax JBepeH, BikHaAX, Oaraxy abo kepMmy
aBTOMOO1J1s51) 3317151 PO3II3HABAHHS 3JIUIIKIB BUOYXOBUX PEUOBUH, SIK1
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MNOTEHIIMHI TEPOPUCTH 3AIMINAIOTH Miciasl TpuMaHHa OomO. Ilig uvac
poOOTH Haja TPUCTPOEM KOMaHJa PO3POOHUKIB 3ITKHYJACS 13
npoOyieMor0 3a0pyAHEHHs Ja3epa 3a MexaMu Jaboparopii. Ase
CIIeIliaicTaM BJAQJIOCS BIOPATHUCA 13 BKAa3aHOK MPOOJIEMOIO HIJISAXOM
3aCTOCYBaHHSl JIBOX METO/IB, SIKI HE CHOPaIbOBYIOTh IMOOMHIII:
CHEKTpocKomiss  30yIKeHHs  JiazepHuM  npoboem 1 Paman-
CIEKTpOCKOMisl. BHUKOpHUCTaHHS JI€TEKTOpPIB BHUOYXIBOK MOTpEOye
00€pEeXKHOCTI, OCKIIBKH HAIIPaBJIEHHS JIA3€PHUX MTPOMEHIB JOCTATHHOI
IHTEHCUBHOCTI Ha BHUOYXOBI PEYOBMHU MOXKE CHPUUYMHUTH IXHE
3aropsiHHg  abo BuOyx. OpHak, SKIIO JOTPUMYBATUCA MPABUII
Oe3neKku, 3aCTOCYBaHHS JIETEKTOPIB 3HAYHO MOKPAIIUTh CTaH CHpaB Yy
BCiX cdepax.

AHoOTALIAA
[[TosroBanHs MazepoM Ha 6omOu B aBTromMoOisax]. Hunt for Car Bombs
Using Lasers. Marks P. «New Scientisty», 2013, Ne 2916 (aurir.).
[ToBimomIIIETHCS PO PO3POOKY JETEKTOpa BUOYXOBUX PEUOBHH 32
¢inancyBanHa Kowmicietro  €Bpocoro3dy. HaBoastecsa  TexHIYHI
XapaKTEPUCTUKHU Ta MPUHLUI il TPUCTPOIO, a TAKOK MPUUYMHUA HOTO
po3poOku. KOpOoTKO HaAroJonmyroThbCs TEXHOJOTIYHI TPYIHOII Ta
nepeBaru Horo 3aCTOCYBaHHS.

Exercise 17. Make a summary of any paper (book) you are
interested in using the summarizing algorithm.

Exercise 18. Read the text «Science: The Endless Resource» and
study its sample summary.

Science: The Endless Resource

Our future demands investment in our people, institutions and
ideas. Science is an essential part of that investment, an endless and
sustainable resource with extraordinary dividends. The Government
should accept new responsibilities for promoting the flow of new
scientific knowledge and the development of scientific talent in the
youth. These responsibilities are the proper concern of the
Government, for they vitally affect health, jobs and national security.

The bedrock wisdom of this statement has been demonstrated
time and again in the intervening half century. The return from public
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investments in fundamental science has been enormous, both through
the knowledge generated and through the education of an unmatched
scientific and technical workforce. Discoveries in mathematics,
physics, chemistry, biology and other fundamental sciences have
seeded and have been driven by important advances in engineering,
technology, and medicine.

The principal sponsors and beneficiaries of scientific enterprise
are people. Their continued support, rooted in the recognition of
science as the foundation of a modern knowledge-based technological
society, is essential. This investment has yielded a scientific enterprise
without peer, whether measured in term of discoveries, citations,
awards and prizes, advanced education, or contributions to industrial
and informational innovation. Scientific strength is a treasure which
we must sustain and build on for the future. To fulfill our
responsibility to future generations by ensuring that our children can
compete in the global economy, we must invest in the scientific
enterprise at a rate commensurate with its growing importance to
society. That means we must provide physical infrastructure that
facilitates world class research, including access to cutting-edge
scientific instrumentation and to world-class information and
communication systems. We must provide the necessary educational
opportunities for each of our citizens. Failure to exercise our
responsibility will place our children’s future at risk.

Science does indeed provide an endless frontier. Advancing that
frontier and exploring the cosmos we live in helps to feed our sense of
adventure and our passion for discovery. Science is also an endless
resource: in advancing the frontier, our knowledge of the physical and
living world constantly expands. The unfolding secrets of nature
provide new knowledge to address crucial challenges, often in
unpredictable ways. These include improving human health, creating
breakthrough technologies that lead to new industries and high quality
jobs, enhancing productivity with information technologies and
improved understanding of human interactions, meeting our national
security needs, protecting and restoring the global environment, and
feeding and providing energy for a growing population.

The challenges of the twenty-first century will place a high
premium on sustained excellence in scientific research and education.
We approach the future with a strong foundation, built by the wise and
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successful stewardship of this enterprise over many decades, and with
an investment strategy that was framed as three interconnected
strategic goals:

e Long term economic growth that creates jobs and protects the
environment;

e A government that is more productive and more responsive to
the needs of its citizens;

e World leadership in basic science, mathematics, and
engineering.

Our policies in these areas should be working to prepare the
future. Our future demands investment in our people, institutions and
ideas. Science is an essential part of that investment. The Government
should accept new responsibilities for promoting the flow of new
scientific knowledge. The bedrock wisdom of this statement has been
demonstrated time and again in the intervening half century. The
principal sponsors and beneficiaries of scientific enterprise are people.
Scientific strength is a treasure which we must sustain and build on
for the future. To fulfill our responsibility to future generations, we
must invest in the scientific enterprise at a rate commensurate with its
growing importance to society. Science does indeed provide an
endless frontier. We approach the future with an investment strategy
that was framed as interconnected strategic goals: long term economic
growth; a more productive government and world leadership in basic
science, mathematics, and engineering. The challenges of the twenty-
first century will place a high premium on sustained excellence in
scientific research and education. Our policies in these areas should be
working to prepare the future.

Summary

The text under discussion is entitled Science: The Endless
Resource. It deals with the role of science in modern life. First, it is
stressed the Government should accept new responsibilities for
promoting the flow of new scientific knowledge. Attention is drawn to
the fact that fundamental science discoveries have seeded important
advances in the society, scientific knowledge being an endless
resource affecting health, jobs and national security. It is reported that
unfolding secrets of nature provides new knowledge to address crucial
challenges. The text goes on to say that we must provide physical
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infrastructure and educational opportunities that facilitate world class
research. The author concludes that challenges of the twenty first
century will place a high premium on excellence in scientific research
and education. To my mind, the main idea of the text is to show that
science is the foundation of a modern knowledge-based technological
society.

Exercise 19. Translate a summary of a scientific paper.

JlaHe BHUJAHHS € TIEpPIIO COpoOOK CcUcTeMaTu3alli Ta
y3arajibHEHHS YChOIO JOCBIY YKpPaiHChKOI (h110cOPChKOI, peNiriiHol
Ta KYJbTYPHOI TyMKH XX CTONITTS.

B aHrtomorii HaBeAeHI KOHIEIMIi, TOYKH 30py Ta CYIKCHHS
BUJIATHUX  YKPAIHCBKMX  MUCJMUTENIB, TNUCbMEHHUKIB, BYEHUX,
MyOJIIIIUCTIB 1 TOJITHKIB, IO MOPYIIYIOTh KOMIUJIEKC MpodiaeM i
MUTaHb T€OKYJIbTYPOJIOTTYHOTO XapaKTepy.

OcobnvBa yBara B myOmikalii NOpUAUISIETbCS MTpoOIeMi
BU3HAYEHHS KYJIbTYPHO-IUBIII3ALIMHUX OCHOB YKPAiHCHKOI'O €THOCY,
pO3MIISIAY KJIIOUYOBMX UYMHHUKIB (OpPMYBAaHHS Ta €TamiB PO3BUTKY
HaIllOHAJIBHOT CAMOCBIIOMOCTI.

Kuura 3HailoOMUTh 3 YKpaiHCBKUM Oaue€HHSIM 1 TJIMOUHOIO
pPO3yMiHHSI CYTHOCTI, (OpM 1 HaCHIAKIB BIUIMBY Ta B3aeMOAll
ICTOPUYHMX, PENITIMHUX 1 KyJIbTYypHUX Tpaauiiii Cxoxy 1 3axoay B
YKpPaiHCbKOMY MUHYJIOMY Ta ChOTOJICHHI.

GRAMMAR AND LEXICAL FEATURES

CTtpykTypa Ta MOBa HAYKOBOTO TEKCTy IIpU MepeKiIaJaHHi
30epira€TbCsa B OCHOBHUX pHcax Oe3 3MiH, HE3aJCKHO BiJ THUIH Ta
po3mipy, y pasi aHorarii (abstract), pedepary (Ssummary, synopsis),
Te3 gomnoBiai (abstracts of communication), pemensii (review, book-
review) um HaykoBoi cratrti (paper). Hapememo Ti JIeKCHKO-
rpamMaTU4Hl CTPYKTYpH, K1 HEOOXI1JIHI MPU HAMUCAHHI aHTJIIMNCHKOIO
aHoTanii Ta pedepaTy IS HAUOUIBII PO3MOBCIOKEHOIO BUIY
aKaJeMIYHUX POOIT — HAYKOBOI CTAaTTl, BUKJIAJEHOI YKPATHCHKOIO JIJIs
penakilii  BITUM3HSHOTO HAyKOBOTO KypHamy. Lli cTpykTypu
XapakTepHl sl OyAb-sSKOi CHEMaJIbHOCTI 3 Traiy3l IPUPOJIHO-
HAYKOBHX 3HaHb.

[Ipu wnHanucanHi adoTtamii uM pedepary mepm 3a BCe
bOpMYyTIOETBCSA TeMa POOOTH, TOOTO TOM MPEAMET, IO BHUBYAETHCH,
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OMUCYETHCS, OOTOBOPIOETHCS, JOCHIIKYEThCA TOIlIO. HalOubin
XapakTepHUMH JJI1 YKPAiHCbKOI MOBHM € PEYEHHS 3 MIJAMETOM Yy
NAaCUBHOMY CTaHl TEMEPIIIHBOTO Ta MHUHYJIOIO 4acy, MpPU IbOMY
BUKOPUCTOBYETHCSI 3BOPOTHUN MOPSAJIOK CHIB, a JJIsl aHTJIUCHKOI —
pEUYEHHS 3 MPUCYAKOM y MAaCMBHOMY CTaHi, ajie¢ 3 MPSMHUM HOPSAKOM
CJiB (B TAaKMX PEYCHHSX MiMET CTOITh MEPE MIPUCYIKOM).

Hpuxknanu: Buguaemoca izomepuynuu egpekm y kpucmanax. —
The isotopic effect in crystals is studied. ocnrioscysanuco
(Oocniooicysani, Oynu Oocnioxceni) eracmusocmi paodioaKmMuHUX
enemenmis. The radioactive properties of elements were studied.

[ToBimoMysitouM MOpoO TEMY UM MPEIMET BHHAXOMy, CIIiJI
BUKOPUCTOBYBATH B MepIiy yepry (Gopmu TenepinHboro yacy Present
Indefinite, a B THX BHIAgKaX, KOJM HEOOXITHO MiAKPECIUTH
3aKkiHYeHUM xapaktep 1ii, — Present Perfect. ®opma munynoro yacy
Past Indefinite 3acTocoByeThcsl Mpu oONMCYyBaHHI BHKOHAHOI POOOTH
(ekciepuMeHTY, BHHAaxXOay, OOYHMCICHHS), SKIIO poboTra Oyna
OCHOBOIO JIJIsl OY/Ib-SIKUX BUCHOBKIB.

Ipuxkaagu: ocnioxcyembca 6unadox mMoOHKUX KPUCMAJIE. —
The case of the thin crystals is analyzed. Busuena yrompacmpyxmypa
piznux cmaoiu Trypanosome rayae. — The fine structure of the various
morphological stages of Trypanosome rayae has been studied. bynra
paspaxoeana oegopmayisi pewimku i SUKOpUcmana Gopmyna 0ns
oouucnenns napamempis. — The deformation of the lattice was
estimated and formula was used to calculate the parameters.

JliecaoBa i3 3araJbHHM 3HAYeHHAM BuHaxomy:. study,
investigate, examine, consider, analyse. Study mae HalOUTBII IIMPOKE
BUKOPHCTAHHS Ta O3HA4Yae eueuamu, oocaioxycysamu. Investigate
MiJKPECIIOE PETEIbHICTh Ta BCEOIYHICTh BHHAXITy, KpIM 3HAYCHb
eueuamu,  0ocaioxycygeamu,  Ji€CJIOBO  BKJIKYAE€  NMOHATTS
«po3caidysannsy. Examine kpiMm eueuamu, docnioicysamu, 03Ha4dae
posenaoamu, yeaxcrho oziaoamu, nepegipamu. Analyse —
poscaioyseamu, eusuwamu (BKIOUa0uYd MOMEHT aHamizy). Consider —
susuamu, posensaoamu (IPUHNMATH IO yBary pi3Hi mapaMeTpH).
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Hanpuknan:

1 Bueuacmocsa HoBa mpobiieMa. A new problem is studied. — Byaa
Oocnioxcena nipuunHa BHOyxy. The cause of the explosion has been
investigated. 2 Bueuanucsa nasui pykonucu. Old manuscripts were
examined. — Byno oécmesceno Oinbmie 100 xBopux. Over 100
patients were examined. 3 /Jlocnioscysanucsa nekiabka CIOIYK. —
Several substances were analyzed. 4 Pozznadanoca dboroenekTpudne
ButnpoMiHtoBaHHs. — Photoelectric emission is considered.

JiecaoBa i3 3araJbHUM 3HaYeHHsiM ommcy. describe, discuss,
outline, consider. Describe — onucysamu, oasamu onuc. Discuss —
obeosoprosamu, onucysamu (IHOAI 3 CIEMEHTOM  IIOJIEMIiKH),
suxnadamu. Outline — cmucno onucyseamu (B 3aranbHUX pHCax),
oxpecriosamu. Consider — posensoamu, obeosoprosamu (IpuiitMaoun
JI0 YBaru pizHi nmapaMmeTpH).

Hanpuknan:

1 Onucyromsca memOpanu anapaty ['onpmki. — The membranes of
Golgi apparatus are described. 2 O6z060protomovca KOHCTPYKITiS Ta
poOoui XxapakTepHCTHKH TIpriiagy. — The design and operating
conditions of the device are discussed. 3 Onucano npuBimHON
MmexaHi3M. — The rotation mechanism is discussed. 4 Buknadeno
OCHOBHI mpuHIMIU. — The main principles were discussed. 5
Pozenanymo 4vacoBi xapakrtepuctuku (ortomerekropis. —Temporal
characteristics of photo detectors have been discussed. 6 Bukraoeno
mepeBaru Imporo meromy. — IThe advantages of the method are
outlined. 7  Pozensawymo numannn TPO TPUPOAY  3MiH
XonoAocTiiikocTi pocimH. — The nature of changes in plant
coldresistance has been considered.

JliecaoBa i3 3araJbHHM 3HaYeHHSIM oJep:KaHHsi. obtain,
determine, find, establish. Obtain — omep:kyBaTHm Mae HaWOLIBII
IIMpOKe 3HaueHHs (crmociO oxepskaHHs HeBaxumBmid). Determine —
suznavamu, ooepcysamu, naxooumu (Oynb-skuM crocodom). IHomi
IIc JIECIOBO  O3Hayae euzHauamu  (OUSIXOM  OOYHMCIICHHS),
oouucmrosamu. Establish — ecmanosnioeamu, (rouno) eusnauamu,
(MepeKOHITNBO) HOKA3Yy8aAMU.
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Hanpuximan:
1 Ooepircani nonepenni nani. — Preliminary data have been obtained.
2 bynu eusnaueni xoeodiunientn audysii. — Diffusion coefficients
were determined. 3 Busasneno pinkicHi JoKyMmMeHTH. — Rare
documents are found. 4 Bcmanosneno (1oka3aHo) HasBHICTh JIBOX
piBHiB. — The existence of two levels has been established.

[iecjioBa i3 3arajibHUM 3HAYEHHSM pe3yJabTarty. B nepmomy
K pedeHHi pedepary (v y JBOX MEPIINX) MOKHA CKa3aTH MPO TEMY
BHHAXOJIy Ta MPO pe3yabTaTH BUKOHAHOI poOOTH. {151 MOBiTOMIICHHS
pe3yNbTaTiB 3HANO0AThCSA giecioBa Show — nokaszyeamu, find —
suznauamu, conclude — pooumu eucnoeok.

Hanpuknan:

1 Byno po3riasiHyTo CHEKTp PEeKOMOIHAIIMHOTO BUIPOMIHIOBAHHS. —
An analysis was made of the spectrum of the recombination.
2 Busaeneno, 1o BiH 3MiH0OETHCA i aiero ceiTia. — It was found that
the illumination can alter the spectrum. 3 bymu po3risHyTi
HCMKYJIIpHI MeMOpaHu Ta (0)J10) noKa3ano, MO BOHU TOBCTIIIN, HIX
B iHmux kmitTuHax. — Pellicular membranes were examined and it was
shown that they were thicker than those in other cells. 4. Pooumucsa
8UCHOBOK (npuxodﬂmb 00 3ucnoel<y), [0 MOJEJIb JOOCTAaTHHO
BIJITOBIJIa€ BCIM ekcrnepuMeHTanbuuM ganum. — It is concluded that
the model provides a very good fit to the experimental data. 5.
3pobaeno eucnogok, 10 3MIHA CIEKTpa 3aJCKHUTh BlJ TEPMIUYHOI
o6poOku 3paskiB. — It was concluded (a conclusion was made) that
the changes in the spectra depend on the thermal treatment of the
samples.

HiecaoBa s  BHIIJIEHHSA 1 MOCWIeHHs. SIkmo 1pu
MOBIJIOMJICHHI TPO BHUKOHAaHY poOOTY YW OTpPUMaHi pe3yJjbTaTu
NOTPIOHO 1M10-HEOY/Ib JIOTIYHO BHJAUIMTH, TO MOXKHA KOPUCTYBATHUCS
TaKUMH JTIECTIBHUMU CITOJIydeHHsMHU: pay (give) attention to ... —
3BepTaTH yBary ..., emphasize, give emphasis to, place emphasis
on ... — MAKPECIIOBATH.

3HavYeHHS [MX TMO€JHAHb MOXE OyTH TIOCHUJIEHO TaKuMU
NPUKMETHUKAMHU Ta NpUCTiBHUKamu. particular, special, specific —
ocobnuBHi, great — OumbImiA, primer — mepmopsanuid, especially,
particularly, specially, specifically — ocobnmBo (BuKIFOUHO), With
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particular emphasis on ... (with special attention to ...) — npuaOMy
ocoOmuBa yBara MNpuALIIeThes (3BEPTa€TbCA Ha ..., OCOOJHUBO
i KPECITIOETHCS).

Hanpuknan:

1 BuBuanuca OydepHi po3zuunu. Ocodauea ysaza npudinanacs
KoHIeHTpatlii pochopy B 0ydhepHomy pozuuni. — The buffer solutions
were studied. Special attention was paid to the phosphorus
concentration in buffer solution. 2 OmmcyBanucs HEpBOBI KIIITHHH,
npu4yoMy ocoOiMBa yBara npuaiisuiacs OynoBi ixHix sgaep. — Nerve
cells were described with particular attention to the structure of their
nuclei. 3 Posrmsmaerscst OynoBa mopon. Ocobauso eueuaromvcs
rpaHiTHI mopoau. — The structure of rocks is studied. Granite rocks
are especially studied.

ieciioBa i3 3araJbHUM 3HAYeHHsIM pexkoMeHaanii. Hepiako
B KOpOTKOMY pedepaTi Ticjas MOBIJIOMJICHHS TIPpO OTpUMaHi
pe3yJbTaTH HEOOXIJTHO JIaTH PEKOMEHallli, opaaud ab0 BHUCIOBUTHU
OPOIO3UINT  IOJI0  MOXIJIMBOTO  BHKOPHCTaHHS  OTPUMAaHHX
pe3yNIbTaTiB, HOBMX METOMIB TomoO. Jlag1 I1boro MpHIAHATO
KOPUCTYBATUCS TaKUMM CJIOBAaMH 1 TIO€IHAHHSIMU CIIIB. Propose,
suggest, recommend — mnpomoHyBaTH, peKOMeHayBaTH; Make a
suggestion — pobutu (BHOCUTH) IpoOMO3ullif0; Mmake a suggestion as
to how (when, where, what etc.) — poOuTH mNPOMO3HUIIIO ITO
BIJIHOIIICHHIO 10 TOro, K (Koiu, e, 1o i T. iH.); it is suggested that
(smth.) (should) be done — nponoryeTbes (mo-HeOyH) 3p0OUTH; it iS
necessary to do (smth.) — meoOximgHO 3poduTH (M0-HEOYAB); Need —
OyTH HEOOX1THUM.

Hanpuknan:
1 Ipononyemuca (pexomenoyemubcsa) e ONUH METOA OOpOOKH. —
Another method of treatment is proposed (suggested, recommended).
2 Pexomendyemvca HOBHI Meron oumiieHHS. — A new way of
purification is recommended (suggested). 3. Heo6xiono BUBYUTH IIC
sBuIIe OimbIn AerambHO. — It IS necessary that a more thorough study
of the phenomenon should be made.
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3akiIl0YHI pedeHHsl aHoTalliil 1 pedepariB cTaTed YACTO
BBOASTHCS TaKMMM CIIOBaMH Ta CIOJydeHHsAMH ciiB: conclude —
NpUXOIUTH 10 BUCHOBKY; make, draw, reach a conclusion, come to a
conclusion that ... — poOuTH BUCHOBKHM CTOCOBHO ...; it is concluded
that ... — npuxoauTH 10 BUCHOBKY, 1o ...; lead to a conclusion,
make it possible to conclude that ..., concerning, as to ... —
MPUBOJAUTH 10 BHUCHOBKY, JaBaTH MOXJIMBICTb 3aKJIOYWTH, IO ...;
from the results it is concluded that ... — Ha ocHOBi omep>kaHHX
pe3yNIbTaTiB MPUXOJMMO JI0 BHCHOBKY; It may be noted that ... —
MOJXKJIMBO BiAMITHTH, 1[0 ...; it may be stated that ... — moxna
CTBEp/KyBatH, 1o ...; thus, therefore, consequently, as a result —
TaKUM YUHOM, OTXKE, B PE3yJIbTaTI.

Hanpuknan:
1 Byno 3po6aeno 6ucHoeok, w0 TPOBIIHICTh p-TUITY BIUIMBAE Ha
3MeHbIIICHHS KoHIleHTparii. — It was concluded that the p-type
conduction resulted in a decrease in concentration. 2 Poéumubcs
3a2a1bHUIl 6UCHOB0K W{000 PIBHOBaXHOI (opmMu Kpucrtamis. — A
general conclusion is made concerning (as to) the equilibrium shape
of crystals. 3 ¥ pesyarsmami (na niocmaei) BUBUEHHS TIOJITEHHUX
XpoMOCOM Oyin 3po0JieHI NpakThuHi BHCHOBKH. — AS a result of
politene chromosomes studies some practical conclusions were made.

Exercise 20. Translate expressions for annotating. Pay attention to
the use of Passive Voice.

It 1s known that; it should be noted; the fact that ... 1s stressed;
mention should be made about; it is reported that; much attention is
given to; it is shown that; the following conclusions are drawn; ...
is/are noted, examined, discussed in detail, stressed, reported,
considered; the investigation (the research) is carried out; the
experiment (analysis) is made ; the measurements (calculations) are
made ; the data (the results of ...) are presented (given, analyzed,
compared with, collected); the new theory (technique) is developed
(worked out, proposed); the new method (technique) is discussed
(tested, described, shown); this approach is based on; the theory is
now generally accepted; special attention is paid (given) to; some
factors are taken into consideration (account); some factors are
omitted (neglected); the paper (instrument) is designed for; the

35



instrument is widely used; a brief account is given of; reference is
made to; it is expected (observed) that; it should be remembered
(noted, mentioned).

Exercise 21. Below is the shortened abstract of a research paper in
the field of legal studies. Put the verbs in parentheses into
appropriate tense forms.

This paper (to provide) a study of the use of law to invoke and
protect the interests of poorest consumers of the privatized water
industry. It (to focus) upon the introduction of pre-payment devices
and the legal action to prevent their use. The context of the study (to
lie) in the privatization of water industry in 1989 ... . The claims
which (to surround) the application of the policy (to be) familiar:
private ownership produced efficiency, effective management, and
attentiveness to customers’ needs ... . This article (to find) the claim to
be false.

It (to consider) the social engineering role of law in attempting
to protect the interests of poorest consumers ... . It (to conclude) by
suggesting that not only is access to the law differentiated by power
and resources, but that compliance with it is also mediated by the
same inequality.

Exercise 22. Sequence the jumbled parts of this abstract from the
field of anthropology.

A. This paper argues that this assumption obscures the multiple
dimensions along which core/periphery distinctions can be measured
and ignores the possibility of mutual influence and interdependence
among interacting societies at all size and complexity levels. This
confusion is particularly evident in the study of Southeastern
Mesoamerica (adjoining portions of Guatemala, Honduras, and El
Salvador), usually viewed as peripheral to lowland Maya core states
during the late Classic period (A.D. 600-950).

B. The essay concludes with an overview of late Classic lowland
Maya/non-Maya interactions in the Southeast and some general
suggestions for future research.

C. Archeological investigations on the margins of «high
civilization» have traditionally been guided by the assumption that
polities in such zones were peripheral to core states.
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D. In an attempt to advance the study of polities bordering
complex and extensive sociopolitical systems, a general model is
outlined which sets out to identify the different dimensions of
peripherality and specify the conditions under which various sorts of
core/ periphery relations are likely to develop. Late Classic political,
economic, demographic, and cultural patterns from the Naco Valley,
northwestern Honduras, are then examined to determine how this area
was linked to lowland Maya core states (represented here by Copan
and Quirigua) and what effects the societies had on indigenous
developments.

PART Il. TEXTS FOR ANNOTATING
1 SCIENCE

Science [from Latin scientia from scire to know] is systemized
knowledge derived through experimentation, observation, and study.
In its widest sense it is formulated knowledge, a knowledge of
structure, laws, and operations. The unity of human knowledge may
be artificially divided into religion, philosophy, and science.
Sometimes it is considered as a method of reaming about the world by
applying the principles of the scientific method, which includes
making empirical observations, proposing hypotheses to explain those
observations, and testing those hypotheses in valid and reliable ways;
also refers to the organized body of knowledge that results from
scientific study.

Science and philosophy, as presently understood, have in
common the quality of being speculative, as opposed to religion,
which in the West is supposed to be founded merely on faith and
moral sentiments. The present distinction between science and
philosophy lies largely in their respective fields of speculation. What
Is known as modern science investigates the phenomena of physical
nature and by inferential reasoning formulates general laws there
from. Its method is called inductive and its data are so-called facts —
l.e., sensory observations; whereas deductive philosophy starts from
axioms. Yet a scientist, in order to reason from his data at all, must
necessarily use both induction and deduction.
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Fundamental science is the part of science that describes the
most basic objects, forces, relations between them and laws governing
them, such that all other phenomena may be in principle derived from
them, following the logic of scientific reductionism. Fundamental
science includes biology, chemistry, earth science and geology,
physics, resource sciences, space and astronomy, biotechnology,
engineering, computer and information technology.

The humanities are a group of academic subjects united by a
commitment to studying aspects of the human condition and a
qualitative approach that generally prevents a single paradigm from
coming to define any discipline. Art, Education, Communications,
Counseling, English, Foreign Languages (Italian, Spanish, French,
German, Russian, Japanese, Chinese, others), Literature, Philosophy,
Religious Studies, Speech, Theatre. Subjects such as English,
philosophy, language, and literature as distinguished from
fundamental sciences.

Scientific theories simplify reality to allow us to understand
basic forces and laws of the nature and society. We can observe
actions and their consequences. Observation and description are not
sufficient for understanding and ultimately predicting actions. Theory
establishes relationships between cause and effect. We use it to
interpret actions and outcomes so we can explain the process by which
the actions were undertaken and the outcomes achieved. The purpose
of theory in all scientific analyses is to explain the causes of
phenomena we observe. To conduct analyses we frequently need to
engage in abstraction. This involves making assumptions about the
environment that simplify the real world enough to allow us to isolate
forces of cause and effect. Any theory is a simplification of actual
relationships.

2 THE KEYS TO A CIVIL SOCIETY - DIVERSITY,
TOLERANCE, RESPECT, CONSENSUS

As we have read about or experienced in our own lives, the
advances in technology and transportation are creating a more mobile
and global community. The global economy is building a new
network of relationships between people and countries. People from
all walks of life and all cultures are connecting with each other on a
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daily basis. For example, 148 million people worldwide are
communicating across borders via the Internet. With the changes in
populations due to the effects of climate, disease, and violent
conflicts, as well as the changes in life expectancy, traditional
institutions and the world’s labor force are evolving. Such barriers as
those between the young and the old, male and female, and prejudices
against individual groups such as the physically impaired are-
increasingly being challenged.

Because of these changes and the growing globalization,
diversity is an issue that pervades every society. It is something that
has impact on every person and so it is an issue that needs to be
addressed. The most common subjects related to diversity center
around race, color, gender, religion, and economic status. Many other
related subjects are also often considered such as education, language,
physical abilities, age, and culture. Diversity even relates to more
specific subjects such as personal preferences.

Throughout history, peoples and societies generally tended
toward a more homogeneous approach in their development and were
often afraid of or prejudiced against differences. Standards and norms
were established according to the beliefs of the dominant group(s) or
culture(s). National identities used to be developed on the principle of
sameness-sameness of ethnic origin, sameness of language, sameness
of religion, and so on. Laws were created to exclude or even punish
certain differences. Groups and societies saw anyone (or group) that
was different as being automatically suspect and often inferior.

Civil wars and world wars have been fought over issues relating
to diversity. With the quickly expanding concept and realization of
more interrelated communities, nations and societies have begun to
focus more on the variety that diversity brings. It is becoming more
evident that differences can add value and quality. For example,
Western medicine is beginning to accept such Eastern alternatives as
acupuncture. And breaking the age discrimination barrier, U.S.
astronaut and Senator John Glenn made his second voyage into space
at the age of 77 in order to conduct various experiments related to age.

Today’s generations are beginning to look for or build common
threads around which differences can exist in harmony and the values
in the differences can be shared. The concept of sameness is being
replaced with unity.
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This change in view, however, is not coming easily to the world.
Many long-standing prejudices and practices counter to diversity still
exist in all societies. Education is one of the keys to diminishing the
prejudices against diversity. Awareness is the first step in the process.
Helping students to become aware of the diversity around them and to
recognize the value in that diversity is key to building a strong civil
society.

3 TYPES OF ELECTRIC TRACTION SYSTEMS

Electric-traction systems can be broadly divided into those using
alternating current and those using direct current. With direct current,
the most popular line (trolley or third-rail voltages are 1,500 and
3,000, although there is a large mileage of 600 volts in southern
England and several systems in the 600- to 700-volt range around
New York City. The disadvantages of direct current are that expensive
substations are required at frequent intervals, and the overhead wire or
third rail must be relatively large and heavy.

The low-voltage, series-wound, direct-current motor is well
suited to railroad traction, being simple to construct and easy to
control. It was on a line electrified at 1,500 volts direct current that in
1955 two different French electric locomotives achieved a speed of
330 km per hour.

The potential advantages of using alternating instead of direct
current prompted early experiments and applications of this system.
With alternating current, especially with relatively high trolley-wire
voltages (10,000 volts or above), fewer substations are required, and
the special equipment needed to produce direct current for the
locomotives is eliminated. Available alternating-current motors,
however, were not suitable for operation with alternating current of
the standard commercial or industrial frequencies (50 hertz in Europe
and 60 hertz in the USA). The necessity to use lower frequencies
requires either special railroad power plants to generate alternating
current at this frequency or frequency-conversion equipment to
change the available commercial frequency into the railroad one.

With commercial-frequency, alternating-current systems, there
are three ways of taking power to the locomotive driving wheels: 1)
by a rotary converter or static rectifier on the locomotive to convert
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the alternating-current supply into direct current at low voltage to
drive standard direct-current traction motors; 2) by a converter to
produce variable-frequency current to drive alternating-current
motors; 3) by direct use of alternating-current traction motors. The
first method, using silicon rectifiers or silicon-control rectifiers
(thyristers), is by far the most satisfactory. It has the advantage that
the locomotive designer, if he wishes, can use the same standard
direct-current traction motors that are widely used in diesel-electric
locomotives.

4 TREND TOWARD AUTOMATION

A recent refinement in traffic control is to arrange the system for
fully automatic operation. The machine will then set switches and
clear signals for each train automatically; the dispatcher needs to
exercise control only in unusual circumstances This enables one
dispatcher to control a still longer section of railroad. Completely
automatic signaling activated by electronic program machines is used
on some rapid-transit rail lines.

Automatic train control provides the locomotive engineman with
audible (and sometimes visual) information on track conditions.
Should he ignore a restrictive signal indication, the brakes are applied
automatically to stop the train. A refinement of this system
incorporates automatic control of train speed. A miniature signal in
the cab repeats the aspects of the wayside signals (or it may take the
place of wayside signals). Should train speed exceed that called for by
the aspect being displayed, the brakes are applied and the speed
reduced to the permissible level.

Only a slight further extension of this technique is needed to
permit fully automatic operation of the train. By the early 1970s, a
number of mining and industrial railroads were operated with crewless
trains under full automation or remote control. On the high-speed New
Tokaido Line in Japan, all trains operate under computerized
automatic control throughout the entire 320-mile (510-kilometre)
length of the line. The engineman, however, starts the trains, stops the
trains at the station stops, and opens and closes the train doors.

Among other automatic aids to railroad operation is the infrared
«hotbox detector», which, located at trackside, automatically detects
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the presence of an overheated wheel bearing and alerts the train crew.
Broken flange detectors are used in major terminals to indicate the
presence of damaged wheels. Dragging equipment detectors set
wayside signals to danger if a car’s brake rigging or other component
Is dragging on the track. Slide detectors warn of rocks or earth that
have dropped onto the track from an earth cutting; high water
detectors warn of flood conditions on the track; high-wide detectors
alert the train crew of a freight load that may have shifted or of a load
that is too high or wide to clear bridges or tunnels.

5 THE WORLD ECONOMY

The world economy can be evaluated in various ways,
depending on the model used, and this valuation can then be
represented in various ways (for example, in 2006 US dollars). It is
inseparable from the geography and ecology of Earth, and is therefore
somewhat of a misnomer, since, while definitions and representations
of the «world economy» vary widely, they must at a minimum
exclude any consideration of resources or value based outside of the
Earth. For example, while attempts could be made to calculate the
value of currently unexploited mining opportunities in unclaimed
territory in Antarctica, the same opportunities on Mars would not be
considered a part of the world economy — even if currently exploited
in some way — and could be considered of latent value only in the
same way as uncreated intellectual property, such as a previously
unconceived invention. Beyond the minimum standard of concerning
value in production, use, and exchange on the planet Earth,
definitions, representations, models, and valuations of the world
economy vary widely.

It is common to limit questions of the world economy
exclusively to human economic activity, and the world economy is
typically judged in monetary terms, even in cases in which there is no
efficient market to help valuate certain goods and services; or in cases
in which a lack of independent research or government cooperation
makes establishing figures difficult. Typical examples are illegal
drugs and prostitution, which by any standard are a part of the world
economy, but for which there is by definition no legal market of any
Kind.
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However, even in cases in which there is a clear and efficient
market to establish a monetary value, economists do not typically use
the current or official exchange rate to translate the monetary units of
this market into a single unit for the world economy, since exchange
rates typically do not closely reflect world-wide value, for example in
cases where the volume or price of transactions is closely regulated by
the government.

Rather, market valuations in a local currency are typically
translated to a single monetary unit using the idea of purchasing
power. This is the method, used for estimating worldwide economic
activity in terms of real US dollars. However, the world economy can
be evaluated and expressed in many more ways. It is unclear, for
example, how many of the world’s 6.6 billion people have most of
their economic activity reflected in these valuations.

6 SAFETY AND RAILWAY DISASTERS

Trains can travel at very high speed; however, they are heavy,
are unable to deviate from the track and require a great distance to
stop. Although rail transport is considered one of the safest forms of
travel, there are many possibilities for accidents to take place. These
can vary from the minor derailment (jumping the track), a head-on
collision with another tram and collision with an automobile or other
vehicle at a level crossing/grade crossing. Level crossing collisions
are relatively common in the United States where there are several
thousand each year Killing about 500 people — although the
comparable figures in the United Kingdom are 30 and 12 (collisions
and casualties, respectively).

The most important safety measures are railway signaling and
gates at level/grade crossings. Railway signalling is a system used to
control railway traffic safely to prevent trains from colliding. Being
guided by fixed rails, trains are uniquely susceptible to collision since
they frequently operate at speeds that do not enable them to stop
within sighting distance of the driver and cannot stop quickly.

Train whistles warn of the presence of a train, while trackside
signals maintain the distances between trains. In the United Kingdom,
vandalism or negligence is thought responsible for about half of rail
accidents. Railway lines are zoned or divided into blocks guarded by
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combinations of block signals, operating rules, and automatic control
devices so that one train, at most, may be in a block at any time.
Compared with road travel, railways remain relatively safe.
Annual death rates on roads are over 40,000 in the United States and
about 3,000 in the United Kingdom, compared with 1,000 rail-related
fatalities in the United States and under 20 in the UK. These figures
do not account for differences in passenger-miles traveled by mode.

7/ BRITAIN’S DIGITAL RAILWAY SEEKS TO HARNESS
TECHNINAL INNOVATION

One of the recurring themes of Railtex 2017 was the “digital
railway”, which emphasizes using historical data and analytics to
unlock a wide range of benefits ranging from predictive maintenance
to driver advisory systems.

When it comes to improving the performance of the railway,
investment in physical assets through renewals and enhancements is
key to delivering more capacity and greater reliability. But alongside
construction-based enhancements, technology has a key role to play in
optimizing rail operations and ensuring infrastructure is used to its full
potential.

Britain’s Digital Railway programme seeks to harness
technological advances to make capacity ehhancement a more cost-
efficient process. Digital railway has three key aims:

e to be a powerful driver for productivity and growth

e a railway built, maintained and run at lower cost, and

e improving the customer experience.

The programme is being coordinated by governing bodies and
industry leaders. Britain’s digital railway strategy seeks to optimize
operations by integrating key systems. By combining the European
Train Control System (ETCS), Traffic Management (TM), telecoms
data, Automatic Train Operation (ATO), and Connected Driver
Advisory Systems (CDAC), the Digital Railway offers the prospect of
huge improvements in capacity, performance and safety. These
systems provide a digital technology which can transmit information
to the train thus reducing and ultimately eliminating the need for
lineside signalling and making rail more efficient.
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The industry will only realise the benefits of this innovation by
investing in skills and helping the workforce to adapt. This refers not
only to those who will be directly affected such as train drivers, but
also to the engineers and technicians who will work with the data to
make physical upgrades and repairs. In order for the data to be
properly used, it will be vital to deeply understand the analytics that
will play an ever-greater role in monitoring the railway.

After the recent cyber attacks across the globe, security will be
an important focus for Siemens. The digital railway will meet all of
the cyber security demands.

While the Digital railway will need a significant up-front
investment, there is potential for long-term operational cost savings.
The industry needs innovation if it is going to compete with other
modes of transport, which will also be transformed by automation and
digitalization. And the Digital Railway is a much-needed step towards
ensuring rail remains competitive.

8 FUEL CELLS SET TO SWITCH TRAINS ONTO
A GREENER TRACK

When you look at key trends in the transportation and energy
sectors, one thing is becoming increasingly clear. New advancements
in hybrid and battery technologies are changing the way we transport
and power the world. In transportation, we are witnessing increased
hybridization across the transportation infrastructure from big
locomotives to small passenger cars. With continued fuel price
volatility and heightened concerns about the environment, new
breakthroughs in hybrid and battery technologies will promote cleaner
transportation alternatives.

Not only in Japan, but in the US and Europe too, the race is on to
find ways of cutting emissions from trains by replacing diesel engines
with less-polluting hydrogen fuel cells considered to be a green fuel of
the future.

The world’s first hydrogen-fuelled train to travel on a regular
passenger track has been developed and tested on East Japan Railway.
Powered by fuel cells running on hydrogen from its tanks and oxygen
from the air, the train will emit only a few gentle puffs of steam as it
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travels. There is no direct discharge of carbon dioxide, nitrogen oxide
or particulates.

As well as the environmental benefits, fuel cell powered trains
have other advantages. They are as quiet and vibration-free as electric
trains, and so cause less disturbance than diesels. Yet unlike electric
trains, they don’t need any trackside infrastructure, such as overhead
cables, and electricity substations. This is a significant benefit in a
densely populated country like Japan.

The railcar East Japan Railway will be using for the test is fitted
with two 65-kilowatt polymer electrolyte membrane fuel cells and a
19-kilowatt-hour lithium ion battery to provide additional power on
steep gradients or when accelerating. To help keep the battery topped
up, the vehicle is fitted with a regenerative braking system.

The power output of the system is low compared to the 300-
Kilowatt engines typical of modern diesel commuter trains, but it’s
still enough to propel the railcar at up to 80 kilometres per hour on a
level track. As yet, though, it can only run for 80 kilometres before it
needs refuelling. The company is not predicting when the railcar will
be ready to enter regular passenger service.

Further behind, the European Union is drafting plans to invest
245 million in a hydrogen and fuel cell research. In the meantime, a
European consortium is planning to build prototype hydrogen trains to
assess the feasibility of the technologies.

There are still many hurdles to overcome before hydrogen trains
are a regular sight on the world’s railways, not least reducing the
existing high cost of manufacturing fuel cells and developing a cheap
way to generate hydrogen that does not itself contribute to carbon
emissions. Despite these problems, trains could be simpler to switch
over to hydrogen power than cars and trucks. There is more space for
a fuel cell and a bulky hydrogen tank in a large railway locomotive
than in a small car. Also, establishing a network of refuelling stations
should be simpler for trains than for cars and trucks, as trains are
routinely refuelled in just a few depots, whereas road vehicles will
need a much more extensive network of filling stations.

Given the growing global interest in building hydrogen trains, it
Is likely the Japanese rail trials will be the first of many.
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9 HYBRID TECHNOLOGY ENTERS THE REAL WORLD

Fuel savings of up to 20 % are anticipated during tests of a
power car and three DMUs fitted with a prototype hybrid battery-
diesel system which reuses braking energy for acceleration.

East Japan Railway has put into revenue service its initial
production series of three battery-diesel hybrid DMUs, which begin
carrying passengers on the Koumi Line between Kobuchizawa and
Komoro.

The single-car units have 331 kW diesel engines and 15-2 kWh
lithium-ion batteries, and manufacturer Hitachi expects deployment
on the arduous commuter duties with frequent station stops will bring
significant fuel savings and a cut in particulates of up to 60 %.

Meanwhile, testing is now underway with ‘Hayabusa’, a much
more powerful hybrid vehicle which Hitachi says is Europe’s first
battery-assisted diesel-electric power car. Hitachi’s hybrid drive has
been installed in a British HST power car to allow realistic trials of the
prototype technology, which the Japanese firm and its development
partners Brush Traction, Network Rail and Porterbrook Leasing
anticipate could reduce fuel consumption by 20 % and slash the most
harmful engine emissions by half.

The key to the system is an onboard energy management system,
which forms an interface between the diesel engine and a high energy
density lithium-ion battery bank which can be charged from either the
engine or from energy regenerated during braking.

The hybrid train uses battery power alone to accelerate from a
stand, with power fed from the battery through a DC to AC inverter to
the newly-installed Hitachi 300 kw AC traction motors, which have
replaced the previous DC motors. The peak power available is 1 MW,
with the energy management system blending in power from the
vehicle’s existing Paxman Valenta diesel engine as the speed reaches
30 km/h. The management system ensures the engine runs at its most
efficient speed, with excess power not required for traction being
diverted to the charge the battery. The management system
automatically draws on the battery if more power is needed at any
point, perhaps on an adverse gradient or for further acceleration.
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To reduce emissions the engine can be switched off when it is
not needed, such as when standing in a station, and will start up as the
train approaches 30 km/h.

The key to reducing energy consumption is the use of the battery
to store energy from braking, which would otherwise be lost. During
braking the traction motors act as generators, with kinetic energy
converted to electricity, rectified and the resulting DC used to charge
the battery rather than being dissipated as heat. Allowing for energy
losses in charging and discharging, Hitachi expects that around 80 %
of the regenerated braking energy will be recovered for the next
powering cycle.

The current project is focused on research for the future, with the
production of a demonstrator train showing Hitachi’s commitment to
the technology, and willingness to support and develop it further.

Train operators are following the research with interest, but no
orders are currently planned. Hitachi has the InterCity Express
Programme (RG 2.07 p77) in mind, and McNaughton points out that
‘there is a whole swathe of ex-British Rail suburban EMUs coming up
for renewal,” offering one possibility for applying the technology to
inner-suburban services in the future. McNaughton said that the
potential for faster acceleration offers an opportunity to increase
capacity on the network. ‘Accelerating just a bit quicker helps to
increase capacity, and we are very positive about anything to increase
capacity.’

The HST is the first use of Hitachi’s hybrid system in Europe,
and the most powerful yet tried. However, experience has been
gathered from the E991 prototype New Energy Train Series, a single-
car unit with a roof-mounted 19 kWh battery which has been on test in
Japan since 2003. Derived from a Series E231 EMU, the 100 km/h
vehicle has demonstrated a 20 % reduction in fuel consumption
compared to a standard JR East DMU. There was a 2 % to 5 % cut in
fuel consumption through the ability to switch the engine off at
stations, which also reduces noise and pollution. Hydrocarbon, NOx
carbon monoxide and particulates were cut by 50 %

One strength of the system is that it is independent of the power
source. JR East’s 100 km/h NE Train was built as a battery-assisted
DMU, then was converted last year to use two underfloor 65 kW fuel
cells (RG 12.06 p758).
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As well as being suitable for incorporation into vehicles powered
by diesel or fuel cells, the hybrid system can be used on electrified
lines where the fixed equipment is not designed for regeneration.
Hitachi suggests it could bring benefits on high speed lines built using
French technology, such as Britain’s Channel Tunnel Rail Link, which
are not currently able to benefit from regeneration. The use of battery
energy storage is also seen as a possibility for Britain’s extensive
750 V DC third-rail network, where the costs of adapting existing
hardware for regeneration may be high.

Hybrid-powered traction technology demonstrates energy and
emissions savings today, but more importantly unlocks the future
potential for its rapidly-improving application to future generations of
rail vehicles in the UK.

10 MODERN LIGHT RAIL AS A TRANSPORT
SOLUTION FOR LARGE CITIES

Big cities worldwide face the same problem. The capacity of the
street network is not enough for cars, trams and buses, while
underground systems are too massive and expensive outside the city
centre. Light rail combining the benefits of a tram, metro and
commuter train is seen as a modern solution of this eternal problem of
city congestion.

Light rail or light rail transit (LRT) is a form of urban rail public
transportation that generally has a lower capacity and speed than
heavy rail, but higher capacity and speed than traditional street-
running tram systems. Like other types of transit with «rail» in their
titles, LR consists of trains which run along tracks.

The term LR was devised in 1972. Light in this context is used
in the sense of «intended for light loads and fast movementy, rather
than referring to physical weight, since the vehicles often weigh more
than those on so-called heavy rail systems. The investment in
infrastructure is also usually lighter than would be found for a heavy
rail system. Conventional rail technologies including high-speed,
freight, commuter/regional, and metro/subway/elevated urban transit
systems are considered to be «heavy rail».

There are two general types of LR. Firstly there is the traditional
type where the tracks and trains run along the streets sharing space
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with road traffic (usually in the dense city centre). And secondly there
Is the type where the trains run along their own right-of-way and are
separated from road traffic, but still have to comply with traffic laws.
There are many LR systems which have a combination of the two,
with both on road and off road sections. LR can also be elevated or
routed through tunnels where the street area is already used. A
combination of these is used to match local conditions and helps to
increase both the capacity and the speed of LR.

In practice, LR is characterized by the following features.

* It works in the tunnels as a metro.

* On its own right of way it works like a train.

* On the streets it works like a traditional tramway or a bus.

* On the market squares and other pedestrian areas it works
much like an old fashion slow streetcar or coach.

LR usually operates electric trains since they are fast, quiet, and
non-polluting. These trains may be powered with overhead cables, or
through the use of a third rail. LR is often networked with commuter
rail, subways, and buses. It usually runs at set intervals or times to
match other means of transport.

The main advantage of LR is that it is cheaper and more flexible
since it can be operated on the road with mixed traffic. It has a much
simpler signalling than heavier rail systems, often relying on the
driver. When it is running along a highway it can be given priority at
signalised junctions.

A derivative of LRT is Light Metro. Such railways are
characterized by exclusive rights of way, advanced train control
systems, short headway capability, and floor level boarding. These
systems approach the passenger capacity of full metro systems, but
can be cheaper to construct.

It’s hard to find a city in America or Europe that isn’t planning,
proposing, studying or actually building a LR system. There are now
more than 400 LR systems in about 50 countries, with a further 100
planned.

11 SLAB TRACK FOR THE NEXT 100 YEARS

Various types of concrete slab track are in service in Japan,
Europe and North America. In Japan, where slab track has been used
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for thirty years, recent slab track construction costs are 30 % to 50 %
higher than for standard ballasted track. However, in Japan the
maintenance costs for slab track are one-fourth of those for ballasted
track. This paper describes the current types of slab track in use and
in research and development in North America, Japan, and Europe.
Much of the research and development currently is in Japan and
Europe where slab track is important for the support of highspeed
trains on heavily traveled lines.

This paper also includes design recommendations for addressing
soils investigation, concrete slab, direct fixation fasteners and noise.
Construction methods, tolerances and life cycle costs are discussed.
The paper also discusses the benefits from slab track including
increased durability, much-improved vertical and horizontal
alignment stability, improved ride quality, and reduced track
maintenance and associated downtime.

The term «slab track» is used to describe non-ballasted track
structures that may have combinations of concrete slab, ties and road
pavement used where strength and durability are required. Slab track
is commonly used for light rail transit systems and will be used for
corridors where high-speed passenger trains share track with freight
trains. Slab track use has increased greatly since 1899 when the
Southern Railroad built a concrete slab under existing track in order to
stabilize a section of track on poor soil. Widely accepted for use on
light rail transit systems in the United States and Canada, slab track is
used extensively on corridors where light rail shares the slab track
pavement with automobiles, trucks and/or buses. It is also used on
light and heavy rail transit systems in tunnels and on aerial structures
through direct fixation of the rail to the concrete structure. In addition,
slab track sections are in service on the Canadian Pacific Railway, the
Long Island Railroad and in the Eurotunnel under the English
Channel.

As a way of describing alternate methods of construction, the
following are examples of slab track installations that will likely be
used for future track structures.

Canadian Pacific Railway; Japanese National Railroad

Slab track is used extensively on high-speed rail in Japan. The
high-speed rail needs a very accurate rail alignment to maintain
passenger comfort. The Japanese National Railways (JNR) began use
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of slab track over 30 years ago on the Shinkansen and narrow gauge
lines and it is used on over 2,400 km (3). The slab track has provided
excellent performance by maintaining track geometry and reducing
maintenance of track cost. Criteria for use of slab track bythe JNR are
as follows:

e Slab track construction cost should not be greater than 30 %
more than the cost of ballasted track.

e Slab track should be structurally sound and have resilience
equivalent to that of ballasted track.

e The speed of construction should be reasonable.

e Slab track should allow for adjustments in the vertical and
lateral directions to account for deformations of the subgrade.

Although, most of the slab track was initially used for tunnels
and bridges, slab track was also tried on soil roadbed during the mid-
1970s. Since 1990, the RCRS system has undergone experimental
testing and monitoring and has been used on the Hokuriku Shinkansen
line from Takasaki to Nagano, which opened to service in October
1997.

The slab track consists of precast concrete slabs 5 m long and a
layer cement asphalt mortar (CAM) beneath the concrete of a viaduct
or in a tunnel, short concrete posts (400 mm in diameter and 200 mm
high) are provided at intervals of 5 m. The track slabs are made of
precast reinforced concrete or prestressed concrete. The track slab for
the Shinkansen is 2340 mm (92 in) wide, 4930 mm (16.2 ft) long, and
160 (6.3 in) to 200 mm (7.87 in) thick and weighs 5 tons. Recent
modifications to slab track include use of vibration reducing grooved
slab mat under the track slab. The cost of the RCRS type slab track is
higher than that of ballasted track by 18 % in cuts and by 24 % in fill
sections. It is expected that because of low track maintenance, the
extra costs will be recovered in about 12 years of operation. It is also
expected that the workforce required to maintain the slab track will be
30 % lower than that required to maintain ballasted track.

Eurotunnel

Slab track is used in the Eurotunnel under the English Channel
where axle loads are 25 US tons and the annual tonnage is expected to
be 264 MGT with a maximum passenger train speed of 125 mph. The
slab track is called Low Vibration Track (LVT) and was developed by
the Sonneville International Corporation. The LVT consists of two
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independent tie blocks encased in rubber boots and then partially
embedded in a concrete slab as shown in Figure 4. Each block tie is
200 mm (4 in) high under the rail pad and 675 mm (2.21 ft) long and
rests on a microcellular pad to provide a resilient track structure and
dampen vibrations. The LVT has been thoroughly tested in
laboratories and uses a «top-downy construction method. The top-
down method consists of temporarily suspending the preassembled
rails and two tie blocks above a concrete slab. The lower portion (136
mm or 5.35 in) of each tie block is encased in a rubber boot to isolate
the tie from the concrete slab and to allow the tie block to move up
and down without wear on the concrete slab. After the rail and tie
blocks are accurately positioned for line and grade, concrete is placed
under and around the tie blocks, partially embedding the tie blocks in
the concrete. Sonneville, Pandrol and Vossloh fasteners are used to
attach the rails to the tie blocks. This system allows the rails and tie
blocks to be removed and replaced easily if necessary (6).

The Netherlands

The Embedded Rail System (ERS) has been used since the
1970s in the Netherlands The system, shown in Figure 5, is used
extensively for light rail in Europe and has been used on bridges. In
the ERS the rail is temporarily suspended in a trough in the concrete
slab and then the elastic material is placed around the rail and allowed
to harden. The ERS system is widely used by light rail transit systems
where the top of the slab also serves as pavement for vehicle traffic.
Recently, a 3-km (1.86 mi) length of the ERS concrete slab track
placed on grade was built in the south of the Netherlands. The
structure consists of a continuously reinforced concrete slab resting on
a cement-stabilized base, which was placed over a sand subbase. The
use of the ERS system for the HSL-Zuid high-speed line from
Amsterdam to the Belgian border is now being considered. In several
light rail transit projects in the US and Canada, cementitious material
Is used in place of the polyurethane material to support the rail. When
cementitious material is used, the rail is encased in a rubber boot. The
Edilon block track, also developed in the Netherlands, is mainly used
for bridges and tunnels (8). The Edilon system has been used for over
100 km (62 mi) on railways and the light rail transits system in the
Netherlands and over 100-km (62 mi) of the Madrid metro system.
Deck Track is a recent innovation developed for use with embedded
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rail. The track is used by many heavy freight trains every day.
Although it is too early to judge the performance of the track, the
constructability of the track has been demonstrated, apparently at a
reasonable cost.

German Railroads

Slab track use has been undergoing development in Germany for
many years. In 1996, the German Railway began operating a test track
in Karlsruhe consisting of seven new types of ballastless track (10).
Approximately 340 km of slab tracks has been constructed throughout
the German Railway network. One of the best-known German designs
is the Rheda compact design, which uses a top down method of
construction. In the Rheda system developed during the 1970s, full-
length concrete ties are cast into a continuously reinforced concrete
slab formed with curbs at the sides of the slab. During construction of
the RHEDA system, preassembled track consisting of rail and ties, are
assembled on the base concrete slab. After the rail is positioned to line
and grade, concrete is placed below and around the ties, partially
embedding the ties. The slab track has to be constructed over load-
bearing frost-protected subgrade and the groundwater should be
greater than 1.5 m below the slab. About 147 km (91.3 ml) of slab
track will be constructed along the new 219 km (136 mi) Cologne-
Rhine/Main highspeed line. It is expected that higher initial cost will
be offset by future maintenance costs savings and by greater
availability of the tracks due to less downtime for track maintenance.

Conventional ballasted track systems have served the railroad
industry well over the last 150 years. Ballasted track is expected to
also serve the needs of the industry in the future years. The several
types of slab track systems will be important solutions to construct the
improved track structures demanded by increasing freight tonnage and
the use of high-speed passenger service. Because slab track strength
and durability are unsurpassed by other track structures, it will
continue to be used for light rail transit on rights of way shared with
bus, truck and automobile traffic.

12 SMARTCARD SYSTEM

A «ticketing revolution» which could see electronic smartcards
replacing traditional paper tickets for bus and train journeys is now
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well under way all over the world. Automatic fare collection (AFC) is
a response to the need for fast control and fast money transfer in a
short time and in a secure environment to improve the flow of
passengers through a public transport network.

Seamless payment is the need of the hour. Ultimately, people
can travel to school or work, visit a leisure centre, borrow a book from
the library and then take a train home, without ever needing to carry
cash. A single smart card will enable the payment of fares for multiple
modes of transport: the Metro, the monorail, buses and the suburban
railway.

Smart tickets — a system where a ticket is stored on a microchip,
on a smartcard (like Oyster) or even on a phone or bank card — can
give improved journey times and faster, hassle-free purchasing and
use of tickets. Sized like a credit card, such smarts cards are
embedded with a chip with details of the holder and an electronic
purse with details of money. When the commuter enters a train or a
bus, he can hold the card close to the reader in a contact-less system,

Smart cards hold much more information than a magnetic stripe,
and can be also used outside the mass transit systems for which they
were designed, for instance, as ‘electronic purses’. For example, in
Hong Kong car parking can be paid for by a debit from a smart card —
and the same card will also serve as a ticket on the Mass Transit
Railway.

While smart cards are a fairly new concept in the United States,
they have been widely used in Europe for a decade or more and now
are spreading rapidly in Asia.

In Netherlands the multimodal contactless e-ticketing system is
being introduced on a national scale. The system uses a rechargeable
smartcard enabling passengers to move easily between all forms of
public transport: trains, buses, trams, metros and ferries. Passengers
no longer need to queue to buy a ticket or pass through a gate.

Seamless travel on one ticket throughout the country by 2020 is
the goal set by the government of Great Britain. The Oyster card is a
form of electronic ticketing used on public transport services within
the Greater London area of the United Kingdom. The card was first
issued to the public in July 2003 with a limited range of functions.
The extension of Oyster from just 60 rail stations to over 300 marks a
massive step towards a fully integrated ticketing system in London,
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enabling passengers to move easily between rail, Tube, Docklands
Light Railway, tram and bus .

Another way of using an Oyster is to ‘pay as you go’. This
means you put a cash amount on your card (you can do this at most
Tube stations) and use it until it runs out. Every time you touch the
card to one of the electronic readers it will tell you how much you
have left on your card so you know when you have to top-up. This
way of travelling is especially handy when you first arrive in London
and are unsure where your day will take you; as long as you have
money on your Oyster you can hop on the Tube or bus as you please
for a lower price than if you were to pay cash. Oyster cards also have
daily price capping which means you are charged the appropriate
Oyster fare for each single journey you make. Then if you make
several journeys on the same day, once the total cost of these journeys
reaches a cap, any further journeys you make that day will be free,
unless you travel beyond the zone(s) covered by your original cap.

The online agent Trainline reckons that over 50 per cent of all its
rail ticketing will be based around Smartcard technology by the time
of the London Olympics in 2012. Use is encouraged by offering
substantially cheaper fares on Oyster than payment with cash.
Passengers will be able to load their Trainline Smartcards through
their PCs or laptops or via a «Smart target» at the station. The ticket is
then validated in the normal way by Smart-enabled ticket gates or by
onboard staff.

The benefits of smart ticketing are there for all to see — quicker,
easier and potentially better value journeys on trains, buses and trams.
An interoperable electronic ticketing system offers the public greater
freedom and seamless journeys, as well as collaboration with other
service providers and banks.

13 WORLD’S FIRST TRAIN TUNNEL SIMULATION
FACILITY

The new tunnel simulation facility at the German Aerospace
Center (DLR) in Gottingen which enables the ride characteristics of
high-speed trains to be tested with unprecedented realism is globally
unique.
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To make railway trains faster and more economical, their shape
Is decisively important. Two new research facilities at DLR are
involved in developing the aerodynamically optimum shape for future
rail vehicles. The tunnel simulation facility is the only one of its kind
in the world, and scientists can use it to investigate the ride
characteristics of scale-model trains at speeds of up to 400 kph. The
other facility, for side wind investigations, is also unique. The
investment in these two train research facilities amounted to more
than three million Euro.

«We want to conduct research into high-speed trains with more
lightweight construction and higher standards of passenger comfort,»
explained DLR Director Prof. Ulrich Wagner at the opening ceremony
in Gottingen in 2010. «We are developing the technologies for the
trains of the future, and are demonstrating what lies within the bounds
of technical feasibility.»

When these two new facilities enter service, Gottingen will
become Europe’s leading research location for rail vehicle
aerodynamics.

In the quest for an efficient method for accelerating model trains
as rapidly as possible, the DLR researchers took a leaf out of the
books of the Romans. In ancient times, they used catapults to fire
arrows at their opponents.

In a similar way, this modern test facility, measuring more than
60 metres in length, catapults scale-model trains up to a speed of
400 kph. These trains are built to scales of between 1:20 to 1:100. A
particularly critical moment is the point where a train enters a tunnel.
The effect is akin to the piston moving inside an air pump. A pressure
wave is created which can give rise to the same kind of explosive
noise emissions as supersonic aircraft. The researchers in Gottingen
aim to prevent this from happening.

High-speed trains encounter another kind of problem. At speeds
of 300 kph, the front section of a double-decker train can start to lift in
strong side winds, despite the fact that the train may weigh several
hundred tons. The test facility constructed in Gottingen will be used to
simulate the forces and pressures which side winds can exert on a
train.

An interdisciplinary team comprising eight DLR institutes is
working on the ‘Next Generation Train’ project to create the train of
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the future. DLR scientists are examining a large number of issues:
how train speeds can be increased while at the same time halving
energy consumption levels, how to make trains quieter, more
comfortable and safer, how to optimize wear characteristics and
lifecycle costs and how to build trains more cost-effectively.

14 RAILWAYS MUST ADAPT TO THE NEW GLOBAL
ECONOMY

RAILWAYS are only now beginning to compete effectively with
automobiles and trucks, 50 years since road transport started to make
an impact on rail traffic, and for many railways it is still a struggle.
Rail transport now faces a new challenge: how to compete effectively
in the new global economy which no longer recognises national
boundaries.

When most of the world’s railways were constructed in the 19*
century and the early part of the 20™ century, they were built to serve
national or even local needs. Railway development continued to be
nationally focused through much of the 20" century. Some very large
countries, notably the United States, Canada, and the Soviet Union,
were able to impose national standards for rail construction and
operation on networks covering very large geographical areas. This
was achieved in north America despite the railways being developed
by numerous private companies. There were also notable failures such
as India, Australia, Argentina, and Brazil, where there was a
proliferation of track gauges.

Even when national standards were imposed in many smaller
countries, they were often adopted with scant regard to neighbouring
countries. This was particularly so in Europe, where signalling and
electrification systems differ widely between countries and even
within some nations. While the bulk of continental Europe adopted
standard gauge, Finland, the Iberian peninsular and the former Soviet
Union countries all have broad gauge tracks.

The world is now a very different place from when railways
were developed. Trade and industry is increasingly being conducted
by multi-national companies which operate globally. Some
governments have recognised this with the formation of strong trading
blocks such as the European Union (EU) and the North American Free
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Trade Alliance (Nafta). There have also been some major political
changes, such as the collapse of the Soviet Union and its
disintegration into numerous independent nations. Here, the railways
must strive to maintain the common standards they have inherited.

The Nafta freight railways are in a good position to adapt to the
new challenges. The recent mergers of class 1 railways and rail
privatisation have strengthened their position. Unfortunately this is not
the case in Europe, where railways have been slow to adapt and
change. This is why the EU is so determined to push through radical
reforms which are designed to bring new blood into European
railfreight operations and encourage the development of pan-European
railfreight operators. The railways of eastern Europe face even greater
challenges. Their networks are in urgent need of modernisation but
money is in short supply. Traffic flows and volumes have changed
radically since the collapse of the Soviet bloc. Many of these railways
are having to institute reforms to bring them into line with western
European business models as they strive to meet the conditions for EU
membership.

Nevertheless progress is being made. The identification and
modernisation of nine major corridors in eastern Europe will improve
rail’s ability to carry freight and passengers efficiently. The EU and
the International Union of Railways (UIC) are both striving hard to
make Europe’s railways more interoperable, with some success. India
iIs a good example of what can be achieved given the will and
determination with its ambitious gauge conversion programme.

The biggest challenge is not technical, but human. There is still
reluctance by some politicians and railway managers to think beyond
their own national interests. They must accept the need to give rail the
tools and freedom with which to compete effectively and prosper.
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