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BBEJIEHUE

[Ipennaraemspiii yueOHO-METOIUUECKUN KOMILIEKC «HOCTpaHHBIN SI3bIK
(a"rnmiickuii)» mpenHa3HavyeH A1 MaructpaHToB crenuanbHocTet 1-31 80 01
«buonorus», 1-31 80 06 «Xumwusa», 1-31 80 02 «['eorpadus», 1-31 80 03
«Marematuka», 1-31 80 05 «®usuka» U CcOCTaBJIEH B COOTBETCTBHU
¢ TpeboBaHUsAMH THUITOBOH TPOrpaMMbI-MHHIMYMa KaHAUIATCKOTO 3K3aMeHa 110
UHOCTpaHHOMY s3bIky / IlocraHoBimeHne MuHHCTEPCTBA 0OOpa3oBaHUS
Pecny6nmuku bemapyce ot 13.08.2012 N 97 wu VYueOHoll mnporpammsl
YUPSXKICHHUSI BBICIIEr0 OOpa3oBaHUs MO guciuiuinHe «MHOCTpaHHBIN
SI3bIK (QHTJTUHACKH ).

N3yuenne  HMHOCTpPaHHBIX  S3BIKOB  SBISICTCS.  HEOOXOAMMOW M
HEOTHEMJIEMOM COCTaBHOM YacThIO 00Ie00pa3oBaTeIbHON MPO(PECCHOHATIBHOM
MOJICOTOBKM HAYYHBIX W HAyYHO-TIEAArOrMYECKUX KaJpoB. ITO 0OOYCIOBICHO
WHTCPHAIIMOHAIN3allMCH HAy4YHOTO OOINCHHS, Pa3BUTHEM COTPYIHUYCCTBA
CICIMAIMCTOB M YYCHBIX Ha TJIOOQJIBHOM YPOBHE M pacHIUpEHHEM Chepsl
HAyYHOTO JHUCKypca B COBPEMCHHOW KOMMYHHUKAIIMH. 3HAHHE WHOCTPAHHOTO
si3bIKa 00JIerdaeT MOCTYN K HaydyHOH HHGOpMAaIlUM, UCIIOIH30BAHUIO PECYPCOB
NuTepHeT, moMoraeT HaJlaXKMBAHUIO MEXIYHAPOIHBIX HAYYHBIX KOHTAaKTOB U
pacuIgpsieT BO3MOXHOCTH TOBBIIIIEHUS TPO(PECCUOHATLHOTO YPOBHS YUYEHOTO.
OTO TMOJHSAJIIO CTaTyC MWHOCTPAHHOTO sI3bIKa Kak o0Ieo0pa3oBaTeabHOM
JTUCIUTUIMHBI, peaJIbHO BOCTPEOOBAHHON B MPAKTUYECKOW W WHTEIJIEKTYadbHOU
NEATEeIIbHOCTH CIICIIUATUCTA.

NHocTpaHHBIi  s3BIK  BOIUIONIAET EIMHCTBO IPOIIECCOB  OOIICHUA,
MO3HAHMS W CTAHOBJICHHS JTMYHOCTH. B 3THUX yCIIOBHSX IENH U 3a/1a9H U3YICHUS
MHOCTPAHHOTO $S3bIKa COJIMKAIOTCS C IENAMHU U 3ajJadyaMH Ipo¢eCCHOHATBHON
MOJATOTOBKM M  CTAaHOBJICHUS MAarucTpaHTa KakK HCCJIeAoBaTens, T.c.
WHOCTPAHHBIN SA3BIK TIOCTUTAETCS OJJTHOBPEMEHHO M BMECTE C HayKO# Kak ¢opma,
B KOTOpyIO OOJEKaeTcs HaydYHOe 3HAaHWE B COOTBETCTBUU C YCJIOBHUSIMU
HaydyHoro obOmenusa. Kypc wu3ydeHHss WMHOCTpaHHOTO S3bIKa HOCHUT, TaKUM
oOpa3zoMm,  mpodeCcCHOHANBHO-OPUCHTUPOBAHHBIN YW KOMMYHUKATUBHBIN
XapakTep.

HeoO6xoauMocTh  MOATOTOBKHM — CIEHHAIKNCTa, CIHOCOOHOTO  OBICTPO
OPUEHTUPOBATHCS B TIOCTOSHHO W3MEHSIONMIUXCS YCIOBUSX COBPEMEHHOU
KU3HU, YCBamBaTh OOJBIIOE KOJUYECTBO HOBOW HWH(MOpMaAINuu, a Takke
IUPOKOE  Pa3BUTHE  MEKIYHAPOAHBIX  KOHTAKTOB,  TEHACHIMH K
WHTEPHANIMOHATIM3AINN  MEXIYHAPOIHON KW3HU, OCO3HAHHE TOTO, YTO
oOpa3oBaHWE B COBPEMEHHOM MHpE CTAHOBHUTCS OJHHM U3 PEIIAOIINX
KOMITOHEHTOB B IIEHHOCTHBIX OPHCHTAIMSIX JIIOJICH, MMOBBIIICHHE TPEOOBAHUH K
MOATOTOBKE  CHEIMAIUCTOB — BCE OATO OOYCJIOBWJIO HEOOXOJUMOCTD
OTIpEJICICHUs] OCHOBHOM TI€IM W  COMYTCTBYIOIIUX 3amad  OOydeHUs
WHOCTPAaHHOMY  S3BIKYy  KaK  CpPEICTBY KOMMYHUKarmuu B  chepe



po(ecCUOHaIBbHOM AESITEIbHOCTH.

Ienvro w3ydeHUs NUCIUIUIMHBI SIBISICTCS OBJIQJCHUE HWHOCTPAHHBIM
S3bIKOM  KaK  CpPEACTBOM  MEXKKYJIBTYPHOTO,  MEKIWYHOCTHOTO  H
npodeccCuOoHaIbHOTO OOILIEHU B pa3IMYHBIX cepax HAyUYHOU JesATEIbHOCTH.

B  1mpouecce = mOCTMXKEHHS ~ yKa3aHHOM  LEJNUM  PEANM3YIOTCS
KOMMYHHUKaTUBHbIC, KOTHUTUBHbBIC U PA3BUBAIOIIUE 3a/1a4H.

Kommynukamuenvie 3ad0auu  BKIIOYAIOT OOyYEHHE  CIEAYIOIIUM
MPaKTUYECKUM YMEHHUSIM U HaBBIKaM:

* CBOOOJHOTO YTEHHUS OPUTHMHAIBHOWU JIMTEpaTypbl COOTBETCTBYIOIICH
OTpaciii 3HaHUW Ha UHOCTPAHHOM SI3bIKE;

* odopmIICHUS U3BJICYCHHON U3 HHOCTPAHHBIX UCTOYHUKOB WH(OpMaILIU
B BHJI€ MUCBMEHHOT0 MEepeBo/Ia, pedepaTa U YCTHONH aHHOTAIINH;

* YCTHOTO OOIICHUS B MOHOJIOTMYECKOW W JIUAJOTHYeCcKor ¢dopme 1o
CIENUAIBHOCTY W OOIIECTBEHHO-TIOJIMTHYECKUM  BompocaMm  (JIokiaj,
COOOIIEHHE, TTPE3CHTAINSA);

* MHUCHMEHHOTO HAyYHOT'O OOIIECHMS HAa TEMBbI, CBS3aHHBIC C HAYYHOU
paboToii MmaructpaHTa (HayyHas CTaThs, TE3WMCHI, JIOKJIaJ, TIEPEBOJ,
pedepupoBaHrie U aHHOTUPOBAHHUE);

* pa3NuyeHus BUAOB U KAHPOB CIIPABOYHOUN M HAYYHOU JIUTEPATYPHI;

* UCIOJIb30BaHMS dTUKETHBIX (HOPM HAYYHOTO OOIIEHUSI.

Koznumuenwvie (noznasamenvnsle) 3adauu BKIOYAIOT MPUOOpPETEHUE
CIEAYIOIINX 3HAHUW U HABBIKOB:

* DPa3BUTHUA PAIMOHAIBHBIX CIIOCOOOB MBIIIICHUS: YMEHHUS MPOU3BOIUTH
pa3lIMYHbIE JIOTMYECKUE Olepanuu (aHalu3, CHHTE3, YCTAHOBICHHE MPUYUHHO-
CJICICTBEHHBIX CBsI3EH, apryMEHTHpPOBaHHUE, 006001IeHNe U
BBIBOJ], KOMMEHTHUPOBAHUE);

* (dopMyTUpOBaHUS I1I€NIU, IIJIAHUPOBAHUS U JOCTHKEHUSI PE3YyIbTaTOB B
Hay4YHOU JI€SITEIbHOCTH HA UHOCTPAHHOM SI3BIKE.

Pa3zeusarowiue 3a0auu BKIIIOYAIOT:

* CrOoCOOHOCTh YETKO M SICHO M3JIaraTh CBOIO TOYKY 3pEHUS MO mpodiieMe
Ha UHOCTPAHHOM SI3BIKE;

* CIOCOOHOCTh J1aBaTh OIIGHKY JAPYrod TOYKE 3pEHUs IO HAy4YHOU
mpo0emMe, TOTOBHOCTh K BBIPAOOTKE OOIIEeH TO3WIMU B YCIOBUAX Pa3IAYUS
B3IJISIJIOB U YOCKICHUI;

®* TOTOBHOCTh K pa3iauuHbiM (opMaM H BHUJAM MEXIYHAPOIHOTO
COTPYIHUYECTBA (COBMECTHBIN MPOEKT, TPAHT, KOHPEPEHIIHsI, CEMUHAD U Jp.), a
TaK)K€ K OCBOCHUIO TOCTUKEHUI HAYKU B CTpaHAX U3y4aeMoro si3bIKa.

B  pesynbraTe  u3yueHus ~— aUCUUIUIMHBI  «VHOCTpaHHBIM  SI3BIK
(aHTTIUICKUIA)» MAarucTpPaHT JOJIKEH 3HATh:

- HOPMBI JINTEPATYPHOTO MPOUZHOIIECHUS AHTJIUUCKOTO S3BIKA;



- TpaMMaTHYECKHI CTPOil sI3bIKa, BKIIIOYAst MOP(OIOTHI0 U CUHTAKCHUC;

- 00mIeYyNOTPEeOUTENbHYI0, HAy4YHYI0 U MNPOGEeCCHOHATBHYIO JEKCUKY
AHTJIMKICKOTO S3bIKA;

- OpUEMbl WU  METOAbl  MEXKKYJIbTYPHOM  KOMMYHHUKALIMM  Ha
AHTJIMMCKOM SI3bIKE;

- CIOCcOoOBI MOCTPOEHUS (Ppa3bl, MPEATIOKEHUS,

- ATUKETHBIE ()OPMBI MEAKITMUHOCTHOTO OOIIIEHUS.

B  pesynbrare u3ydeHMss ~ AUCUUIUIMHBI  «MHOCTpaHHBIA  S3BIK
(aHTTIMICKUIA) MaruCTPaHT JIOJDKEH yMeTh:

- HCIMOJB30BaTh AHTJIMMCKUI S3bIK B CHUTYyallUsX pPEUEBOro OOIICHMUS,
CBSI3aHHBIX C OyayIIel mpodeccuoHanbHOM NeITeIbHOCThIO CIICIUAIINCTA;

- CBOOOJHO YWTAaTh OPUTHHAIBHYIO JHUTEPATypy COOTBETCTBYIOIICH
OTpACJIM 3HAHUW HAa UHOCTPAHHOM SI3BIKE;

- U3Jarath COJIEp’KaHUE U3BJICYEHHOW W3 HWHOCTPAHHBIX HCTOYHHUKOB
uHdopmanuu B hopMme pe3rome, aHHOTAIlMH, IepeBoia, pedepara;

- COCTaBJIATH TE3UCHI JOKJIAa, COOOIIESHUSI TI0O TEME MCCIICI0BAHUS;

- COCTaBIIATH 3aBKY Ha y4acTHE B HAyYHOU KOH(EpEeHIUY;

- BECTHM Hay4HYIO IEpenucKy (B ToM uucie yepe3 HTepHeT);

- BJIaJIETh HABBIKAMH COCTABJIEHUS JIEJIOBOTO MMUCHhMa;

- pa3nnyaTh BUABI U JKaHPbI CIPABOYHON M HAYYHOU JIUTEPATYPBHI;

- BECTU yCTHOE OOIIEHHE B MOHOJIOTHUECKOW U Auanorudeckou dopme
[0 CHEIUATBHOCTH U OOIIECTBEHHO-TIOJUTUYECKUM BoOImpocaM (COOoOIIeHHeE,
pe3eHTaIus, Oecena 3a KpPYTJIbIM CTOJIOM, JUCKYCCHS,
NOJABEJEHUE UTOTOB U T.I1.);

- TMOJb30BaThCA d(PGEeKTUBHBIMUA (POpMaMH CaMOCTOSITEILHON paboOThI B
IpolleccCe OBIAJAECHUS HMHOCTPAHHBIM SI3bIKOM M PAalMOHAIBHBIMHU MpHEMaMU
NMOWCKAa M  UCIOJBb30BaHUS  HMHOS3BIYHOM  MH(OpManmuu B Hay4HO-
HCCIIEIOBATEIBbCKON U MPAKTUYECKOU JIESITEIBHOCTH.

Y4eOHO-METOINUECKUA KOMIUIEKC OpPUEHTHPOBaH Ha (OpPMHpPOBAHUE Y
MarucTpaHTOB HWHOS3BIYHOM KOMMYHHKATHBHOM KOMIETEHIIMH OYIyIIero
CIICLIMAIMCTA, MO3BOJSIONIECH HUCIOJIB30BaTh MHOCTPAHHBIN S3BIK KaK CPEICTBO
Mpo(hecCHOHATBFHOTO W MEXJIMYHOCTHOTO OO0IeHus. Takue BUABI PEUeBOU
NEATENbHOCTH, KaK YTEHUE, TOBOPEHHUE, TMCbMO U IEPEBOJ HMCIIOIB3YIOTCS Ha
MPOTSKEHUN BCEro Kypca. JIaHHBIA MOAXOJ YUYHUTBIBAECTCS B COAEPKATEIbHOU
cTpykrype YMK.

O0bem  Marepuana  SBISCTCA  JOCTAaTOYHBIM  JUISL  JTOCTYDKCHHS
chopmympoBaHHOW menmu oOydeHus. YMK BKIIFO9aeT TEKCTHI M yHPaKHCHUS
Uit OOy4YeHUsI YTEHHUIO, a TaKK€ TEKCThl U YNPAKHEHUS, HAMpaBICHHbIE Ha
pPa3BUTHE ONPEACICHHBIX HABBIKOB PA3rOBOPHON pedH, MMChbMa U MEPEBOAA.



AynutopHas paboTa MarucTpaHTa MOJ PYKOBOJICTBOM NpemnojaBaTeis
OCYILIECTBIIAETCA NYyTEM TPYIINOBBIX 3aHATHI  Pa3IMYHOTO  XapakrTepa
(YCTaHOBOYHBIX, TPAKTUUYECKUX, KOHTPOJIbHO-3aKPEMUTEIbHBIX ).

B YMK IIPEICTaBIICHbI OpPUTMHAJILHBIE MaTepUaIIbI
oO1enpodecCUOHAIbHOM ~ HANpaBJIEHHOCTU. B COOTBETCTBUM C y4e€OHOM
MPOrpaMMoOi MPAaKTUUECKUM pa3/iell BKIIIOYaeT 3 YacTH:

1. Higher education. Degrees.

2. Science and Technology.

3. My Scientific Research.

[Ipu pabGoTe ¢ TeKcTaMM OCHOBHOE BHHMAaHHUE YIENsAeTCs OO0y4YEHHUIO
MAarucTpaHTOB  Pa3JIMYHBIM  BUJAM  4YT€HUA.  DOJBIIMHCTBO  TEKCTOB
OpPHUEHTHPOBAHO HA M3y4YarOUIEE YTECHHE, a 3aJaHUs K HUM BKJIIOYAIOT CUCTEMY
MOCJICTEKCTOBBIX YNPAXKHEHUH, CHOCOOCTBYIONIUX aHAIM3y W TOHUMAaHHIO
COZEpPKATENbHOW CTPYKTYpbl TeKCTa. PAx TEKCTOB MpeaHa3HadyeH s
O3HAaKOMHUTEJIBHOTO  YTEHHs, KOTOpPO€  MPEANoJiaraeT  3HAaKOMCTBO  C
COJIEp’KaHMEM TMPEIJIAracMoro TEKCTOBOro marepuana. [IpoBepka moHUMaHHs
OCYLIECTBIIIETCS MYTEM OTBETOB Ha BONPOCHl. B paznene npHCYTCTBYIOT
TEKCTbl, ODUEHTUPOBAHHBIE HA Pa3BUTUE HABBIKOB MPOCMOTPOBOTO UYTEHHUS, PU
KOTOPOM JOCTAaTOYHO MOJYYUTh OOIIee MpeACTaBlIeHHe O TEME M COJIepKaHUU
TEKCTA.

Kaxnas w3 BbllIEHa3BaHHBIX YacTe€d  BKJIKOYAET TEKCTHl A
AHHOTUPOBAHUS U MUCBMEHHOTO MEPEBOJIa, KOTOPHIE HANIPABJIEHBI HE TOJIBKO Ha
pa3BUTHE COOTBETCTBYIOIIMX KOMIIETEHUMWA MarucTpaHTOB, HO M Ha
oOecrieueHne Ka4eCTBEHHOW MOJTOTOBKHM K CIade 3K3aMeHa MO0 WHOCTPAHHOMY
A3bIKy. TeKcThl THGOPMAIIMOHHO HACKHIIIEHHBI U MOTYT UMETh IIUPOKUHN CIIEKTP
OPUMEHEHHS] OT ayJIWTOPHBIX 3aHATHI [0 AaKTUBHU3aLMU CaAMOCTOSITEIbHOM
pabOTHl MAaruCTPaHTOB.

JIOTIOMHUTENbHBIE TEKCTHl NJISi YTEHUS W OOCYXKICHHS COOTBETCTBYIOT
TEMaTUKE TJaB W TMPEACTABIAIOT OOraThlii MaTepuan g PacHIupEeHHs
JIEKCUYECKOTO 3araca, pa3BUTHs TBOPUYECKOTO MBIIUICHHSI, HABBIKOB CBOOOTHOTO
TOBOPEHUS U BEJICHUSI ApTYMEHTUPOBAHHOMN JUCKYCCHH.

YMK  coxpepxut  marepualibl  TEKyLIEW — aTTeCTalMH, KOTOpPbIE
MPEJICTABJIEHBl JICKCUKO-TPAMMATUYECKUMH TE€CTaAMU, IMPEAHA3HAYCHHBIMU JJIs
WTOrOBOI'O KOHTPOJISI YCBOCHUSI MPOTrPaMMHOI0 Marepuania, a TaKKe TEKCTAMHU,
HaNpaBJICHHBIMU HAa PA3BUTHE YMEHHUS COCTABJICHHS AaHHOTALUM HA aHTJIMMCKOM
si3bIke. J[aHHBIE TEKCThI 00eCTeYMBaIOT MOBBIIIIEHHE 00IE00pPa30BaTEILHOIO U
po(hecCHOHATFHOTO YPOBHS MaruCTPaHTOB.

[IpoMeKyTOUHBI KOHTPOJIb OCYIIECTBIISIETCS

1) mo ycTHBIM TemMaM — B (OpPME MOHOJOTHYCCKOTO BBICKA3bIBAHUS,
JIMAJIOTOB, Oecellbl C MPerno/iaBaTesieMm;



2) nmo TekctaM — B (opme pa3paOOTaHHBIX KOMIUIEKCHBIX 3aJaHuM,
COCTaBJICHUS aHHOTalUMi U pedepaToB, BHIOOPOUHOTO MTUCEMEHHOTO NIEPEBO/IA;

3) mo JIeKCMKE W TpaMMAaTUKE — B BHUJE BBINOJIHEHHUS JIEKCUYECKUX U
IrPaMMAaTUYECKUX YIIPAKHEHUIM U TECTOB IO U3YYEHHBIM TEMaM.

WNTOoroBelii KOHTPOJIb 3HAaHWM, YMEHUHW U HaBBIKOB MAaruCTPaHTOB
OCYILECTBIISIETCS B (JOpME IK3aMEHa B KOHIIE BCETO Kypca.

YMK Bkirouaer TJIOCCapuii HayYHbIX TEPMHHOB, a TAaKXE IEPEUYEHb
y4eOHBIX  U3JaHUW W WHGOOPMAIMOHHO-aHAJUTHUYECKUX  MaTepuasos,
PEKOMEHyeMbIX TpH HU3YYEHUM JaHHOW yuyeOHoW aucuumuivHbl. [lepedyeHb
y4eOHBIX M3JIaHUA U UH(POPMALMOHHO-AaHAIIMTUYECKUX MATEPHUAJIOB BKIIIOYAET
CIIUCOK PEKOMEHAYEMOM JHUTepaTypbl M BJIEKTPOHHBIX 0Opa30BaTEIbHBIX
pPECYpPCOB, KOTOPBIA MOMOXKET 00YYaIOLUMMCS OPUEHTUPOBATHCS B MCTOUHHMKAX
UHGOPMALIMH 10 TIPEIMETY.

TpeOoBaHUA K NPAKTHYECKOMY BJIAJCHUIO BUTAMU
peuyeBoi AeATeJIbHOCTH

OOydeHrne pa3MUYHBIM  BHJIAM  pPEUYEBOW  JCSATEIBHOCTH  JIOJDKHO
OCYIIECTBIIATHCS B UX COBOKYITHOCTH M B3aUMHOW CBSI3U C YUETOM CIEIUPUKU
KaX/I0T0 U3 HUX. YTPaBIEHHE MPOIECCOM YCBOCHHS OOECIIeUMBACTCS YETKOU
TIOCTAaHOBKOW IIE€JTM Ha Ka)KIOM KOHKPETHOM 3Tare o0ydeHus. Onpenesironmm
(GakTOpoM B JOCTMIKEHHWH YCTAaHOBJICHHOTO YpPOBHS TOTO WJIM HWHOTO BHIA
peUYeBOll  NEATCNBHOCTH  sABJSIETCS ~ TpeboBaHWMe  MpodeCcCHOHAIBHOM
HANPaBJICHHOCTH MPAKTUYSCKOTO BJIAJICHUS NHOCTPAHHBIM SI3BIKOM.

Ymenue

CBoOo/mHOE YTeHHE HAyYHOTO TEKCTa IMpeaycMaTpuBaeT (popmMupoBaHHE
YMEHUN BBIYJICHSATH OIOPHBIC CMBICIOBBIE OJIOKM B YHTAEMOM, OIPEICISIThH
CTPYKTYPHO-CEMAaHTUYECKOE SJIPO, BBIIETSATH OCHOBHBIE MBICIA H  (DaKTHI,
HAaXOJUTh JIOTHYECKHUE CBSI3M, WCKIIOYaTh W30BITOYHYIO HH(OpMaIuio,
TPyNIUpOBaTh W OOBEIUWHATH BBIICICHHBIC TIOJOXKEHHUS 10 TPHHIUITY
0OIIHOCTH, a TakkKe (HOPMUPOBAHHE HABBIKA 0OOCHOBAHHOM SI3BIKOBOM JTOTaJKH
(Ha OCHOBE KOHTEKCTa, CI0BOOOPA30BaHUsA, UHTEPHAIIMOHAJIBHBIX CJIOB U JIp.) U
HaBbIKa MPOTHO3UPOBAHUS MOCTYMAOIIEH nHpOopMaIuu.

OOyyaromuiicss B MarucTparype J0JKeH:

* BJAJCTh HABBIKAMH YTCHHUS AyTCHTHYHBIX TEKCTOB HAYYHOTO CTHIIS
(MoHOTpaduu, HAyYHBIE KYpPHAIIbI, CTAThU, TE3UCHI);

* BJAJCTh BCEMHU BHUIAMHU YTCHHS HAyYHOUW JHTEpaTypsl (M3ydaroliiee,
03HAaKOMUTEIBHOE, IPOCMOTPOBOE, MIOMCKOBOE), MpeAIoJIaralouMu
Pa3IMYHYIO CTEIEHb MOHUMAHUS U CMBICIIOBOM KOMIIPECCUM MPOYUTAHHOTO;



* yMETh BapbHpPOBATh XapaKTep YTEHUS B 3aBHCHUMOCTH OT LEJICBOI
YCTaHOBKH, CIIO)KHOCTH U 3HAYUMOCTH TEKCTA.

B kadecTBe KOHTpOJIS MOHUMAaHHS MPOYHTAHHOTO B 3aBUCHMOCTH OT BHIA
YTEHUs] MCIOJIB3YIOTCS OTBEThl HA BOIPOCHI, MOAPOOHBIA WM 00O0OIIEHHBIN
nepeckas MpOYMTaHHOTO, Tiepe/iada ero CoAep)KaHusi B BUIE MepeBojaa, pedepara
WM aHHOTAaIMK. Bce BUIBI YTEHUS JOIDKHBI CITY)KUTh KOHEYHON e — HAYIUThCS
CBOOO/THO YMTATh U IOHUMATh HHOCTPAHHBIN TEKCT IO CIIEIMATLHOCTH.

Kputepuem chopMupoBaHHOCTH HABBIKOB YTEHUS Ha MPOTHKEHUH Kypca
MOXET CIYKUTh NPUOMIDKEHHE TeMIla YTEHUS Tpo ceds K CIeAyroIeMy
YPOBHIO: JIJIs1 O3HAKOMUTEJIBHOTO YTEHUS C 0XBaToM cojiepxkanus Ha 70 % — 500
MeYaTHBIX 3HAKOB B MUHYTY; IJISl YCKOPEHHOTO, MPOCMOTPOBOTO UYTEHUS —
1000 nevyaTHbIX 3HAKOB B MUHYTY.

T'oséopenue

B nensx moctrkenust npodecCHOHAIBHOW HAMPaBIICHHOCTH YCTHON peuun
HABBIKM TOBOPEHHS JIOKHBI Pa3BUBAThCS BO B3aWMOJICHCTBHUU C HaBBIKAMU
yrerus. OOy4aronuiicss B MarucTpaType J10JKeH YMETh:

* moJBepraTh KPUTUUECKOU OlEHKE TOYKY 3PEHUS aBTOPA;

* fnenatb  BBIBOABL O  NPUEMIIEMOCTH WM  HEMPUEMIIEMOCTHU
npearaeMbiX aBTOPOM PEILICHU;

® COIIOCTABJIATH COJAEPKAHUE PA3HBIX UCTOYHUKOB [0 JAaHHOMY BOIIPOCY,
JIeaTh BHIBOJBI HA OCHOBE HH(POPMAIINH, MTOTYYECHHON U3 pa3HbIX UCTOUYHUKOB O
PEILICHUN aHAJIOTUYHBIX 33/1a4 B UHBIX YCIOBUSX.

Momnonozuueckasn peun

B o6acti MOHOJTIOTHYECKON pedn 00yJaromUniCs TOKEH YMETh:
* JIOTUMHO M IIEIOCTHO KaK B CMBICIOBOM, TaK M B CTPYKTYpHOM
OTHONICHUSX BBIPA3UTh TOUKY 3PEHHS TI0 00CYKIaEMBIM BOIIPOCAM;

* COCTaBUTh IUIAaH H BBIOpaTh CTpPATErdi0 COOOIICHHUS, JOKIanaa,
MPE3CHTAIIMHU TIPOCKTA IO MPobIeMe HAayYHOT'O MCCIICI0BAHUS;

® YCTaHaBIMBATh M MOAJCPKMBATH PEUECBOM KOHTAKT C AyAUTOPHUEN C
IMOMOIIBIO aJICKBATHBIX CTUIMCTUYECKUX CPEACTB.

Huanocuueckasn peus

B o6nactu auanoruyeckoi peun 00y4aromuiicss JOKEH YMETh:



* coOmofaTh TpaBUJia PEUYEBOTO HTUKETA B CUTyallUIX HAay4dHOTO
JIHAJIOTHYECKOr0 OOIICHMS,;
* BECTH JMAJIOT MPOOJIEMHOI0 XapaKTepa ¢ UCIOJIb30BAHUEM aJICKBAaTHBIX
peueBbIX (HopM;
* aPryMEHTHUPOBAHHO BBIPAXKATh CBOIO TOUKY 3PECHUSI.
Hucomo

MaTI/ICTpaHT HOJDKCH YMCTh!:

¢ JIOTUYHO MW aprymMcHTHPOBAHHO MH3JiaraTb Ha IIHCbME CBOHW MBICIIH,
CBSI3aHHBIC C TECMATUKOM HAYYHOI'O UCCJICAOBAHUA,

® CO6JIIOIIaTB CTHJIMCTUYECKHE OCOOEHHOCTH HAay4YHOT'O TCKCTA,

¢ u3jaratb COACPKAHHUC IMPOYUTAHHOI'O B q)opMe PE3IOMEC, AaHHOTAlIUN U

pedepara.
Ilepesoo

YCTHBIM ¥ MUCBMEHHBIN IMEPEeBOJ C MHOCTPAHHOTO S3bIKA HA POJTHOM
UCIIOJIB3YETCSl KaK OJHO U3 CPEACTB OBJIAJCHUS MHOCTPAHHBIM SI3BIKOM, Kak
HanbOosiee HAPDEKTUBHBIM CcHOCOO KOHTPOJS TOJHOTHI M TOYHOCTH
OHUMAaHUS COJIePKAHUSI.

OOy4aromuiicss B MarucTparype JOJIKeH:

* BJIAJIETh HEOOXOIUMBIM 00HEMOM 3HAHUH B 00J1aCTH TEOPHH MTEPEBOIA;

* WMETh HaBBIKH KOMIICHCAIIUU TTOTEPh MIPH TEPEBOJIC, KOHTEKCTYaTbHBIX
3aMEH, pa3IndaTh MHOTO3HAYHOCTh CJIOB, CJIOBAPHOE W KOHTEKCTYallbHOE
3HAYCHHWE CJIOBa, 3HAYCHHWS WHTEPHAIIMOHAIBHBIX CJIOB B POJHOM W
MHOCTPAHHOM SI3bIKE U T.1I.;

* yMETh aJICKBaTHO IMepeaaBaTh CMBICI HAYYHO-TEXHHUYECKOTO TEKCTa C
COOJI0/IEHUEM HOPM POJTHOTO S3BIKA;

* BJAJETh HABBIKAMH MpPeoOpa3OBaHUA HCXOJHOTO MaTepuasa, B TOM
qrciie pedepaTUBHOTO MEPEBO/Ia HAYIHOTO TEKCTA.
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COILEPKAHUE YYEBHOI'O MATEPHUAJIA
|. Jlekcuko-rpammaTudeckuii Kypc.

1.1. Parts of Speech. Types of Questions. The Noun. The Category
of Case and Number. The Use of Articles.

1.2. The Adjective. Degrees of Comparison.
YnotpebieHre BbIpaKeHUN-KITUIIIE.

1.3. Different Types of Pronouns. Adverbs. Degrees of Comparison.
CDpaBI)I-KJ'II/IIIIG JJIs1 pe(l)epI/IPOBaHI/ISI U aHHOTHUPOBAHUA TCKCTOB.

1.4. The Verb. Simple, Continuous, Perfect and Perfect Continuous
Tenses. Future Tenses. Passive Voice. Tenses in Passive Voice: Difficulties in
Translation.

1.5. Modal Verbs. Modal Verbs and their Equivalents. Ynorpe6ienue
@paB-KJII/IHIG IJIA BSACHUA TUCKYCCHUU.

1.6. Shall/will in Request and Order. Constructions with Participles.

1.7. Gerund. Forms and Functions. Constructions with Gerund.

1.8. The Infinitive. Forms and Functions. Infinitive Cnstructions. Com-
plex Object. Complex Subject. Modal Verbs with the Infinitive: Active
and Passive.

1.9. Conditional Type I, II, I1l. Wish-constructions. To...for...purpose.
False Friends of Interpreters. Review of Subjunctive Mood.

I1. PaGoTa ¢ TekcTaMu 00111l HAYYHOI TEMATHKHU C 1eJIbI0 IEPeBoaa,
pedeprpoBaHusi, AHHOTUPOBAHMUS.

2.1. Higher Education in Belarus.

2.2. Higher Education and Academic Degrees in Great Britain. The De-
velopment of Higher Education in the USA.

2.3. Science. The Importance of Science. The Branches of Science.

2.4. How Scientists Work.

2.5. The History of Science. The Scientific Revolution.

2.6. The Age of Reason. The Future of Science.

2.7. The Development of Science in Belarus. Science in Great Britain.

2.8. Scientific Projects. Scientific Cooperation in Research.

2.9. Nobel Alfred Bernard. Nobel Prizes for Physics and Chemistry.
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I1l. Pa3BuTHe peum B JAUAJOTHYECKOH M MOHOJOrudeckoi gopme
MO0 CUTYAlMsIM HAYYHOI U 001IECTBEHHO-COUMAIbHOI TEMATUKH:

3.1. OGnacTh HayKH, B KOTOPOI pabOTaeT MaruCTpaHT U €€ JOCTHKCHUSI.
®opMyIHpOBKAa MPOOJEMHOIO TMOJsl, B KOTOPOM BBIMOJHSAETCA HAYYHOE
HCCIIEIOBAHUE MaruCTPAHTOM.

3.2. ®opMyIMpOBKAa  aKTyaJdbHOCTH, HOBU3HBI M  MPAKTHYECKOU
3HAYMMOCTH Hay4yHOW palboThl MarucTtpanrta. llepeuucinenve MeTO/AOB,
UCIIOJIb3YEMBIX B HAYYHOM UCCIIE/IOBAHUU.

3.3. Onucanue 3KCHepUMEHTAa, TPAKTUYECKON YacTH UCCIe0BaTEIbCKOM
paboThl M CTATUCTUYECKOTO / MATEMAaTUYECKOT 0 armnapara padoThl.

3.4. JluuHoe ydacTME B  HAY4YHBIX TIPOEKTaX, KOH(EpPEHIHUsX,
CUMITO3UyMaxX. MexayHapoaHbIe HAy4YHBIC KOHTAKThl YHUBEPCHUTETA, Kadeaphl,
YUCHBIX. YYacTHe B MEXKIYHAPOIHBIX MTPOCKTAX, MOJYYEeHHUE IPAHTOB.

3.5. ®opmynupoBaHHUE THUIIOTE3bl HAYYHOTO MCCIICIOBAHUS MarucTpaHTa.
O6ocHoBaHue (P PEKTUBHOCTU UCCIICTOBAHUS.

3.6. Cumynsius Hay4HOM JUCKYCCUU B BHUjE 1€0aToB B (popme mosnusora
O CIIOpPHBIX HAINpaBJIECHUSAX B COBPEMEHHOW Hayke. PoiieBas wrpa mo 3apaHee
HNOJATOTOBJIEHHOMY CIOKETY.

3.7. BeicTynienue ¢ myOJIuYyHOM peublo (IOKIag0M) IO CBOECH HayUYHOU
TeMaTUKe B y4eOHOU aynuropuu. MynbTUMenuiiHas  Ipe3eHTALUs
Ha aHTJMUCKOM SI3bIKE.

3.8. CocraBnenue W amnpobanus B ayJuTOpPHH KOJUIer  oOImei
uHbopMar o0 cede W CBOEH HAy4YHOW IEATEIBHOCTH ISl €€ Tpe3eHTaIlluu
Ha HK3aMEHE.

IV.Pabora ¢ TekcTOM HAy4YHOH MOHOTpadum.

4.1. KoHTpoab MHAMBHUAYAJIBHOTO MUCEMEHHOTO IEPEBOAA.
4.2. Koppekius u pereH3upoBaHue nmepBoi yactu pedepara.
4.3. Koppekius u pereH3npoBaHne BTOPOl YacTu pedepara.
4.4, TlyOnmynHas 3amuTa TeKcTa pedepara.
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UNIT |
HIGHER EDUCATION. DEGREES

. Read the text and sum up what it says about

education and knowledge;
system of higher education in Belarus;
institutions of higher education in the Republic of Belarus.

HIGHER EDUCATION IN BELARUS

Knowledge is very important in modern life; it helps young people choose
a profession according to their brain and abilities, be active, useful citizens of
the country, develop the national economy. Only highly qualified specialists can
solve the most complex problems facing our society. “An educated person is one
who knows a lot about many things. He is also finding out more about the world
around him.” Knowledge, science and culture open prospects for the future. Sci-
entific and intellectual potential is the main strategic resource of Belarus. Devel-
opment and enhancement of the national educational system is the top priority
of the public policy.

The republic is reforming its system of education today with the aim
of creating an independent national school, corresponding to international
standards and ensuring each citizen the right to the high-quality education
according to his abilities.

Another important issue is the control over the quality of education. Re-
gardless of the pattern of ownership all educational establishments are subject
to accreditation procedure, which takes place every five years. Accreditation is
aimed to confirm the adequate quality and contents of education and graduate
training, which should meet the requirements of established education-
al standards.

Institutions of higher education in the Republic of Belarus fall into four
major types: University, Academy, Institute and Higher College. University car-
ries out fundamental research in a wide range of natural sciences, humanities
and other sciences, culture. University is the centre of developing education, sci-
ence and culture. University trains specialists at all levels of higher education
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over a wide range of fields of study. Academy trains specialists at all levels
inone field of study, carries out applied and fundamental research, mainly
in one branch of science or engineering. Institute trains specialists, as a rule,
atthe first level of higher education in a number of specialties of one field
of study. Higher College trains specialists at the first level of one or sever-
al specialties.

Altogether there are 55 higher educational establishments, of which 45 are
state owned, 10 are private and 2 are run by religious organisations. Every estab-
lishment occupies its particular niche in training highly qualified specialists for
various branches of national economy. They prepare students in more than
320 specialties and in over 1,200 majors. All higher educational establishments
are subordinate to the Ministry of Education of the Republic of Belarus.

The oldest higher educational institutions of the country are the Belarusian
Agricultural Academy; the Belarusian, Mogilev and Vitebsk State Universities;
the Belarusian Polytechnic Academy; Vitebsk Veterinary Medicine Academy.

Higher educational establishments provide a two level system of higher
education. The 1%-level (stage) education is completed by passing
the examinations and/or defending a diploma thesis. The students, who success-
fully completed the education, are issued a diploma and awarded a qualification
(a Bachelor’s Degree). A more stringent selection and much more advanced 2"-
stage curriculum (for obtaining the Master’s Degree) allow perfectly educated
intellectual elite to be formed. Also after university graduation young specialists
have the possibility to get a postgraduate education. Here training of the scien-
tific personnel with highest qualifications is conducted with granting scientific
degrees of Candidate of Science (equivalent of PhD) and Doctor of Science.
Curricula and programmes take into account both specific features of the nation-
al system of higher education and necessity of its integration into the world’s
educational space. The curriculum structure includes disciplines of humanitari-
an, general scientific and general professional type, special disciplines, speciali-
sation disciplines.

High demand for higher education led to high entrance competition re-
gardless of the form of study or specialty. The rules of enrollment
to the institutions of higher education provide for unified conditions for admis-
sion. In order to obtain free education an applicant has to pass the compulsory
centralised testing in two or three admission disciplines. The entrants who
passed the entrance exam successfully but did not win the competition (did not
get the necessary entrance score) have the opportunity to study on their own ac-
count. As regards tuition fee, it does not significantly exceed education costs.

Three forms of learning are available at Belarusian higher educational es-
tablishments: full-time, evening and by correspondence. Full-time learning is the
most widespread and in the greatest demand with 2/3 of the students. Full-time
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students with positive grades receive a monthly allowance. Its size depends
on a student’s academic success. Some groups of students are granted social al-
lowances; the most gifted young people can also apply for scholarships from
a special President fund on social support of gifted students. Less than 1 % of
students use evening form of learning and over 35 % learn by correspondence.
These forms of learning are a good opportunity for persons with financial, age,
physical and other limitations.

External studies represent another form of receiving higher education.
It is based on the independent study of subjects from regular curriculum.
This form is available to persons with secondary education, who cannot
study full-time or leave their workplace. Diplomas are granted to external
students on a regular basis.

The efficiency of any form of learning is ensured by qualified teaching
staff including a large number of candidates and doctors of science, associate
professors and professors.

Higher education in Belarus does not only mean lectures, seminars and
exams. In addition, Belarusian students participate in international scientific
conferences and competitions, student exchange programmes. Belarusian teams
take first places at competitions in mathematics, economics and programming.
However, organisation of the educational process is not the only concern of the
Higher School. Much attention is paid to students’ living conditions, providing
non-residents with hostel accommodation. University administration renders as-
sistance in conducting leisure activities of students (sports meetings, festivals,
tourist programmes).

After graduation budget students are provided with the first workplaces.
Belarus has a bilateral agreement on mutual recognition of education certificates
with dozens of the world countries. Belarusian specialists are much in demand
in the world.

Belarusian education is ranked among the best ones and intellectual re-
sources are the major wealth of the republic. The future of the country in many
respects depends upon the quality of education received by its citizens.

1. Answer to the following questions.

1) What is education?

2) What is the role of knowledge in modern life?

3) Why do you think so much attention is given to education in
our country?

4) What helps make a person educated?

5) What is the aim of the reforms in the system of education?

6) What types of higher educational establishments does national system
of education have? Speak about the chief functions of each type.



15

7) How many higher educational establishments are there in Belarus?
8) How many years does training take?
9) What are the entrance requirements?

10) What are the main forms of learning?

2. Find words defined by the following:

1) charge or payment for professional advice or services; cost
of examination;

2) a person with authority to maintain discipline, the head of a depart-
ment of studies;

3) a list of all the courses of study offered by a university;

4) the principal field of study of a student at a university;

5) a person who applies, a candidate;

6) permission to enter;

7) aperson who has been awarded the first degree from a university.

3. Choose the appropriate word.

1) My friend wants to ... in a college in our city.
a) enroll b) go c) attend
2) My sister has several opportunities to get a university degree, but she
wants to talk this ... with our parents.

a) back b) over C) into
3) She received a ... to pay university expenses.
a) scholarship b) loan C) major

4) What is your ... at university? Someone told me you were studying
economics.
a) major b) teacher  c¢) class
5) Though it is rather difficult, she is working really hard to ... good
grades and work part-time.
a) analyse b) conserve ¢) maintain

4. Fill in the missing word to complete the sentences below.

1) The Belarusian system of ... education includes educational and re-
search institutions that use unified standards in the processes of teaching, man-
agement, assessment and research.

a) higher b) secondary C) post-graduate

2) Those who have successfully completed the 1%-level (stage) education
may be given a ... degree.

a) Master’s b) Bachelor’s c) Doctor’s
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3) ... carries out fundamental research in natural sciences, humanities
and other sciences.
a) Academy b) University c) Institute

4) All educational establishments are subordinate to the ... of the Repub-
lic of Belarus.

a) President b) Ministry of Education c¢) Government
5) ... forms of learning are available at Belarusian higher educational es-
tablishments.
a) Three b) Two c) Four
6) ... form of learning is for those with secondary education, who cannot
leave their workplace.
a) full-time b) evening C) part-time

7) ... disciplines constitute a major portion of disciplines in the curricu-
lum structure.
a) specialisation b) general professional c) extra-curricular
8) The Ministry of education adopted the decision of introduc-
ing ... scale.
a) 5-grade b) 10- grade c) 100-grade

5. Use the following words in the sentences given below.

majoring in at the end of the tunnel accomplishment
tuition talk it over
realistic switch

1) My younger sister is ... literature.

2) You should be proud of yourself. Graduating from university
isareal ....

3) I’m thinking about majoring in physics, but I need to ... with
my parents.

4) Studying medicine no longer interested her and she decided
to ... majors.

5) You have to be ... about your chances of getting into that fa-
mous university.

6) Having taken University classes for 5 years, she could finally see
the light ... .

7) My parents gave me some money to pay for ... because I can’t pay
university expenses on my own.

6. Give the English equivalents to the following words
and expressions.
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MarucTpaHt; acnupaHT; IpenojaBaTesib, OOydeHHe; Y4YeOHbIH IUIaH U
mporpaMma; BOCHHUTaHUE, BeuepHee oOpa3oBaHuE; MPOPECCUOHATBHOE
oOydeHHe; pa3HOCTOPOHHEEe OOpa3oBaHWE; NMPUMEHSATh 3HAHUS HA MPAKTHKE;
YUUTbCS B Marvcrparype (acCnupaHType); BECTH HAy4dHO-HCCIEI0BATEIbCKYIO
pa60Ty; nojiydyatb CTCIICHb MArucTtpa; HW3y4aTb OKOHOMHYCCKHE HAYKHU,
KaHAuJaT HAaYyK; OOKTOP HAYK; CAAaTb BBLIITYCKHBLIC 3K3aMCHBI; IIpaBUJIa IIpHEMa
B BY3.

1. Group work. a. Divide into groups of four. Each group will choose
one of the texts about the systems of higher education in Great Britain,
the USA, France and Germany and make a summary of their specific fea-
tures. In 10 minutes each group will represent it to the class.

THE SYSTEM OF HIGHER EDUCATION IN GREAT RITAIN

The autonomy of higher-educational institutions is important in Great
Britain. Its universities enjoy almost complete autonomy from national or local
government in their administration and the determination of their curricula.
However, the schools receive nearly all of their funding from the state. Entrance
requirements for British universities are rather difficult. A student must have
a General Certificate of Education by taking examinations in different subjects.
If they have greater number of “advanced level” passes, in contrast to General
Certificate of Secondary Education (“ordinary level”) passes, then the student
has better chances of entering the university of his choice. This selective admis-
sion to universities, and the close supervision of students by a tutorial system,
makes it possible for most British students to complete a degree course in three
years instead of the standard four years. Great Britain’s academic programmes
are more specialised than the same programmes in other parts of Europe. Great
Britain’s model of higher education has been copied to different degrees in Can-
ada, Australia, India, South Africa, New Zealand, and other former British colo-
nial territories in Africa, Southeast Asia, and the Pacific.

THE SYSTEM OF HIGHER EDUCATION
IN THE UNITED STATES

The system of higher education in the United States differs from European
one in certain ways. In the United States, there is a national idea that students
who have completed secondary school should have at least two years of univer-
sity education. That is why there is a great number of “junior colleges” and
“community colleges.” They give two years of undergraduate study. There are
traditional universities and colleges, where a majority of students complete four
years of study for a degree. Universities that provide four-year study courses can
be funded privately or can have state or city foundations that depend heavily
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on the government for financial support. Private universities and colleges de-
pend on students’ payments. The state governments fund the nation’s highly de-
veloped system of universities, which give qualified higher education.

In the American system, the four-year, or bachelor’s degree is ordinarily
given to students after collecting course “credits”, or hours of classroom study.
The quality of work done in these courses is assessed by continuous record
of marks and grades during a course. The completion of a certain number (and
variety) of courses with passing grades leads to the bachelor’s degree. The first
two years of a student’s studies are generally taken up with obligatory courses
in a broad range of subjects, some “elective” courses are also chosen by the stu-
dent. In the third and fourth years of study, the student specialises in one or per-
haps two subject fields. Postgraduate students can continue advanced studies or
research in one of the many graduate schools, which are usually specialised in-
stitutions. At these schools students work to get a master’s degree (which in-
volves one to two years of postgraduate study) or a doctoral degree (which in-
volves two to four years of study and other requirements).

A distinctive feature of American education is the de-emphasis on lecture
and examination. Students are evaluated by their performance in individual
courses where discussion and written essays are important. The American model
of higher learning was adopted by the Philippines and influenced the educational
systems of Japan and Taiwan after World War I1.

SYSTEMS OF HIGHER EDUCATION
IN FRANCE AND GERMANY

Both France and Germany have systems of higher education that are basi-
cally administered by state agencies. Entrance requirements for students are also
similar in both countries. In France an examination called the baccalauréat is
given at the end of secondary education. Higher education in France is free and
open to all students who have passed this examination. A passing mark admits
students to a preparatory first year at a university, which finishes inanother,
more strict examination. Success in this examination allows students to attend
universities for other three or four years until they get the first university degree,
called a licence in France.

Basic differences, however, distinguish these two countries’ systems.
French educational districts, called academies, are under the direction
of a rector, who is appointed by the national government and is in charge
of the university. The uniformity of curriculum in the country leaves each uni-
versity with little to distinguish itself. That is why many students prefer to go to
Paris, where there are better accommodations and more entertainment for stu-
dents. Another difference is the existence in France of higher-educational insti-
tutions known as great schools, which give advanced professional and technical
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training. Different great schools provide scrupulous training in all branches of
applied science and technology. Their diplomas have higher value than the ordi-
nary licence.

In Germany, a country made up of what were once strong principalities,
the regional universities have autonomy in determining their curriculum under
the direction of rectors. Students in Germany change universities according
to their interests and the strengths of each university. In fact, it is a custom for
students to attend two, three, or even four different universities in the course
of their studies, and the professors at a particular university may teach in four
or five others. This mobility means that schemes of study and examination are
free and individual, what is not typical for France.

Each of these countries has influenced higher education in other nations.
The French, either through colonial influence or through the work
of missionaries, introduced many aspects of their system in North and West Af-
rica, the Caribbean, and the Far East. In the 1870s Japan’s growing university
system was remodeled along French lines. France’s great schools have been
copied as models of technical schools. German influence has come
in philosophical concepts regarding the role of universities. The Germans were
the first to stress the importance of universities in the sphere of research.
The doctoral degree, or PhD, invented in Germany, has gained popularity in sys-
tems around the world.

b. Fill in the table with specific features of different systems of higher
education.

Country Specific features
Great Britain
The USA
France
Germany

I11. Read the text about the system of higher education in Russia, find
its distinctive features and be ready to speak about them in detail.

HIGHER EDUCATION IN RUSSIA

Higher education plays an important role in the life of any country as it
provides the country with highly-qualified specialists for future development
and progress. It trains people to become teachers, engineers, doctors and other
professional workers. In all industrial countries standards of living are steadily
changing; this means that the kind of education, which was good enough thirty
years ago, is not necessarily good today.
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A new system of education has been introduced in Russia — a distance ed-
ucation system. This computer system of learning helps working professionals
continue their education while remaining at their jobs. This system enables peo-
ple to get knowledge and a good foundation in the sciences basic to his or her
field of study. Distance learning has developed over years from satellite video
courses to modern videoconferencing through personal computers.

The academic year usually lasts 9 months and is divided into two terms
(semesters). The first- and second-year students obtain thorough instructions
in the fundamental sciences of mathematics, physics, chemistry and drawing
as well as computer engineering and a number of others. The curricula are en-
riched and broadened by training in such subjects as foreign languages, history
and economics.

At the third year students get more advanced knowledge and begin to con-
centrate on their special interests, so to say, their “major” subject and take many
courses in this subject. Specialised study and courses will help students become
specialists and prepare them for their future work.

After four years students will get a bachelor’s degree. Then the students
may go on with their studies and in a year or two of further study and research
get a master’s degree. After graduating from the university they may go on with
their study and research and may get a still higher degree.

About 75 % of students receive state grants and 15 % are sponsored
by enterprises. Universities have their own students’ hostels and some of them
have large and excellent sports centres.

Education is a process through which culture is preserved, knowledge and
skills are developed, values are formed, and information is exchanged. Educa-
tion is the way to success.

Discussion

Why do systems of higher education differ from country to country? What
factors influence the development of higher education?

IV.Read the text paying attention to peculiar features of degrees.
Make aplan of the text “University Degrees” and get ready to retell it ac-
cording to the text.

UNIVERSITY DEGREES

A university or college awards a degree to a person who has completed
a required course of study. An institution presents the degree in the form
of a diploma, a document which certifies the award. The basic kinds of degrees
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are called bachelor, master, and doctor. An honorary degree may be awarded
for an outstanding contribution to a certain field.

Most students wishing to take a degree course seek entrance
to a university. In some countries students can take degree courses as external
students, through correspondence and television courses.

Most universities require a good pass in the final secondary school exami-
nation, and competition is keen for entry into such faculties as medicine and
law. If it is possible, a student planning to study in a university should seek in-
formation two years before completing a secondary school course. This will
permit a choice of subjects appropriate for the intended course.

First degrees. First degrees are generally called bachelor’s degrees.
They include the Bachelor of Arts (BA) and the Bachelor of Science (BSc).
The BA is given for such subjects as history, literature, fine arts, and, in some
universities, for science. The BSc is given for science, engineering, and eco-
nomics. Law students receive the Bachelor of Laws (LIB) in some universi-
ties, and the BA in others.

Until the late 1950s, students could take only two main types of the
course: a general, or pass, course, or a special, or honours, course. Many uni-
versities still offer such courses, which last for three years. Students following
the general course take three or four related subjects. Those taking the special
course generally study one subject. The general courses were designed for stu-
dents who wished to have general knowledge of a group of related subjects, such
as science. The special courses were intended for those who wished to specialise
in a specific subject, such as chemistry.

Some newer universities have tried to avoid rather narrow training
provided by the special courses. They plan their studies so that all students
follow the same broad course in the first year, and then study at least one
science and one arts subject for another three years. Students do not special-
Ise until the second year at the earliest. They may also study both scientific
and non-scientific subjects, because the division into families common in
many universities, has been abandoned.

In non-English-speaking countries, there is no standard name for the first
degree. In France, the first degree is called the licencie es lettres. In Germany,
it is called the staatsexamen. In Sweden, it is called the filosofie kandidatexamen
(FK). The Italian Laurea takes the place of the first and second degrees in other
countries. In Japan, the bachelor’s degree is called gakushi. It is awarded after
four years of study. In the countries of the former Soviet Union, students receive
a diploma after studying for four or five years. The Candidate of Science degree
IS equivalent to a PhD.

When the student has passed a final examination, he or she is qualified
to receive a degree. But students cannot use the letters BA, BSc, and so on, until
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they have been formally admitted to the degree. This process is called gradua-
tion, and at a university or similar institution it is a dignified ceremony. For
many students, the first degree marks the end of their university education.

Higher degrees. In most universities, students must complete one or two
years of advanced study beyond the first degree to obtain a second or higher de-
gree. Many universities require a thesis, a written report of a special investiga-
tion in the student’s main subject of study. In most English-speaking universi-
ties, second degrees are called master’s degrees. Such degrees include the Mas-
ter of Arts (MA), Master of Arts and Economics (MEcon), and Master
of Science (MSc).

Doctorates. The doctor’s degree is the highest earned degree in many
countries. There are two distinct types of doctor’s degrees. One is a professional
degree required to practise in certain professions, such as medicine. The other is
a research degree that indicates the candidate has acquired mastery of a broad
field of knowledge and the technique of scholarly research. The research doctor-
ate may require at least two or three additional years of study beyond a master’s
degree. The candidate may be required to complete examinations and present
a written thesis or dissertation. The doctoral thesis represents an original contri-
bution to knowledge, and is a more detailed study of a research problem than
that required for master’s degree.

In many English-speaking universities, the Doctor of Philosophy (PhD)
degree is the most important research doctorate and may include specialisation
in almost any academic subject. In some European countries, students of non-
professional subjects also take a doctor’s degree as the second degree.
For example, the German degree of Doctor of Philosophy (DPhil) is
the equivalent of the MA in English-speaking countries. In Russia and
in Belarus, the Doctor of Science degree is awarded by a special commission.
To receive this degree post-graduate students must research new and important
material. In Japan the doctorate degree is called nakushil.

Honorary degrees. Many universities have adopted the custom
of awarding honorary degrees to persons for achievement in their chosen fields.
Chief among these are the Doctor of Letters (Dlitt) and the Doctor of Laws
(LLD). These degrees are often given to prominent authors, scholars, and lead-
ers in professions, business, government, and industry.

V. Read the text without a dictionary and answer the questions
that follow it.

TYPES OF DEGREES IN THE USA

Bachelor’s degree. The bachelor’s degree, usually representing comple-
tion of a four-year course of study on a collegiate level, is the oldest and best-
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known academic degree, particularly under the designation of Bachelor of Arts.
Some varieties of bachelor’s, or baccalaureate degree are currently offered by
about 750 institutions, most of which offer a Bachelor of Arts degree. Next in
frequency and availability is the Bachelor of Science, of which the most fre-
guent variety is the Bachelor of Science in Education. Other baccalaureate de-
grees offered by a large number of institutions are Bachelor of Education, Bach-
elor of Music, Bachelor of Business Administration, Bachelor of Divinity, and
Bachelor of Home Economics. Most institutions offer more than one variety of
baccalaureates, but about one tenth report use of the Bachelor of Arts only, re-
gardless of the particular curriculum completed.

Currently about 900,000 baccalaureate degrees are awarded annually,
about 46 % to women. It is estimated that more than 12 million degrees have
been conferred to date.

Master’s Degree. The earned master’s degree in general representS one
year of work beyond the baccalaureate, but in a few institutions or in a few
fields it requires two years of graduate work. The most frequently awarded mas-
ter’s degrees are Master of Arts, Master of Science, Master of Education, Master
of Business Administration, Master of Music, and Master of Fine Arts.
The Master of Philosophy degree is conferred on those who have completed all
requirements for the Doctor of Philosophy degree except the doctoral disserta-
tion. About 45 varieties of Master of Arts and 40 varieties of Master of Science
degrees are reported. Currently 317,000 individuals receive the master’s degree
annually, about 47 % of them women.

Doctor’s Degree. The doctor’s degree represents the most advanced
earned degree conferred by U.S. institutions, or indeed by those of any country.
In the academic sense, a doctor is an individual in any faculty or branch
of learning who has attained to the highest degree conferred by a university.
Doctor’s degrees in the United States are of two distinct types — professional
or practitioner’s degrees, and research degrees.

The former represent advanced training for the practice of various profes-
sions, chiefly in medicine and law. The principal ones are Doctor of Medicine,
Doctor of Dental science of Dental Surgery, Doctor of Veterinary Medicine,
Doctor of Pharmacy, and Doctor of Jurisprudence. These degrees carry on im-
plication of advanced research.

Quite different in character are the research doctorates representing pro-
longed periods of advanced study, usually at least three years beyond
the baccalaureate, accompanied by a dissertation designed to be a substantial
contribution to the advancement of knowledge. The most important of these
is the Doctor of Philosophy (PhD), which no longer implies knowledge
of philosophy, but which represents advanced research in any major field
of knowledge. It was first awarded by Yale University in 1861 to three young
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men. It was modeled on the doctorate conferred by German universities.
For more than half a century prior to 1861, young men desiring the most ad-
vanced training in scholarship attended the principal German and occasionally
other European universities to secure their PhDs.

Second in importance and much more recent as a research degree is
the Doctor of Education (EdD) currently offered by 108 institutions. It was first
awarded by Harvard in 1920, but was preceded by the equivalent Doctor
of Pedagogy first conferred by New York University in 1891. The only other
earned doctorates of the research type currently conferred by 10 or more institu-
tions are the Doctor of the Science of Law and the Doctor of Busi-
ness Administration.

At present doctorates of the research type are earned by about
28,000 individuals annually, of which about 14 percent are women.

1. What do the Bachelor’s, Master’s and Doctor’s degree represent?
2. What is the best-known academic degree?

3. How are Bachelor’s and Master’s degrees awarded?

4. What are the two types of Doctor’s degrees in the United States?

VI.Read the text and answer the question: Where and when was
the first degree conferred?

FROM THE HISTORY OF DEGREES

Academic degrees have been in use for about 800 years; the first one
recorded was the Doctor of Civil Law conferred by the University of Bologna
(Italy) in the middle of the 12" century. This was followed by the Doctor of
Canon Law and Doctor of Divinity and, in the 13" century, by doctorates
in medicine, grammar, logic, and philosophy. The use of degrees spread from
Bologna to the other European universities. Originally the Doctor’s and Mas-
ter’s degrees were used interchangeably, each indicating that the holders were
qualified to teach, and the titles of Master, Doctor, and Professor were synon-
ymous. On the other hand, the Bachelor’s or baccalaureate degree (from Latin
baccalaureus, a Bachelor of Arts) was used to indicate the entrance upon
a course of study preparatory to the doctorate or mastership, and not
achievement. Gradually, however, it came to mean successful completion of
one level of study preparatory to a higher degree.

The use of academic degrees spread to British universities from
the Continent and was extensively developed, especially at Oxford and
Cambridge universities.

V1. Choose the right answer.

1. Modern academic education represents ... .
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a) 4 stages
b) 3 stages
c) 5 stages
2. An academic degree is a title awarded for ... .
a) reading lectures
b) practical work in industry
¢) successfully completed a course of study
3. The best known academic degree is ... .
a) Bachelor’s degree
b) Master’s degree
c¢) Doctor’s degree
4. The earned Master’s degree represents ... .
a) one year of work
b) three years of work
c) four years of work
5. The first academic degree was conferred by ... .
a) the University of Bologna
b) the University of Cambridge
c) the University of St. Petersburg

VIII. a. Report on any type of degrees.
b. Present your report on the topic “Postgraduate Education
in Belarus”.

Discussion

Discuss the problem of determining equivalence of degrees in various
countries in groups. Work out and present your own solution.

TEXTS FOR ADDITIONAL READING
THE HISTORY OF UNIVERSITY EDUCATION IN BELARUS

The universities of Europe appeared during the Middle Ages
in connection with the growth of cities. In Italy, Spain, France and England first
universities were founded between the eleventh and thirteenth centuries. As for
Russia’s oldest universities, Moscow University was founded in 1755.

Education and science have a very old tradition in Belarus. In the past
Belarus was a part of the Grand Duchy of Lithuania. The oldest university in
the Soviet Union was the Main School of the Grand Duchy of Lithuania, which
dated from the sixteenth century and enrolled about 500 students
in the beginning. It was renamed Vilnius University in 1579. During the Middle



26

Ages the University had a preparatory faculty, the faculty of Arts, that prepared
students for entering one of the three faculties — of Law, Medicine and Theolo-
gy. Later this preparatory faculty was renamed the Philosophy faculty with Latin
as the main language of instruction. Students studied seven liberal arts subjects
consisting of the trivium of Grammar, Rhetoric and Dialectics, followed by the
qguadrium of Arithmetic, Geometry, Astronomy and Music. Students became
Bachelors of Arts after finishing their trivium course. On completing the quadri-
um, students were awarded a Master’s degree. At each higher faculty a Master’s
degree and a Doctor’s degree were conferred in accordance with the require-
ments of a faculty.

The University was a leader in many areas. In 1645 Vilnius University
became the first university to recognise and adopt the Copernican view
of the universe. A Ukrainian graduate of the University, Milenty Smotritsky,
published the Old Church Slavonic Grammar. Another outstanding academician
and professor of History, Philosophy and Rhetoric, Matsey Kazimezh Sarbev-
sky, was well known all over Europe for his Latin verses. The first works of
Francisk Skaryna were published by the Vilnius University Printing House, and
in 1753 an observatory was commissioned which continues to function today.

There were no institutions of higher learning on the territory of Belarus
before the October Revolution. Vitebsk Pedagogical Institution and Mogilev
Pedagogical Institution were founded in 1918. Vitebsk Architectural Institution
functioned from 1918 till 1923. The People’s Committee on Education passed
a resolution in 1919 to open 15 new Soviet universities but the resolution was
never implemented into life because it was the period of foreign intervention.
The Belarusian Polytechnic Institution was opened in 1920; Vitebsk Veterinary
Institution — in 1924; and the Medical Institution — in 1930.

The Belarusian State University was opened in 1921. The University con-
sisted of the RABFAK (Pre-University Training subdivision for working youth),
the Social Sciences Division (which trained lawyers and economists), the Medi-
cine Division, the Agricultural Division and the Physics and Mathematics Divi-
sion. The Division of Social Sciences opened its doors for the first time to
237 students. Later this division changed its name several times. Starting from
1925, it was called the Law and Economics Division, it had four branches in it,
namely: Industry and Administration, Planning and Statistics, Finance and Co-
operative Societies. For the first time in many years, the republic got 85 gradu-
ates from this university to work in all spheres of industry, finance and credit.

CAMBRIDGE AND OXFORD UNIVERSITIES

Cambridge is one of the two main universities of England which is locat-
ed at the Cam River. It was founded at the beginning of the 12" century.
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The University consists of 24 different colleges including 4 colleges for women.
Each college is self-governing.

The head of the University is the chancellor who is elected for life.
The teachers are commonly called “dons” and “tutors”. Part of the teaching is by
means of lectures organised by the University. Besides lectures, teaching is car-
ried out by tutorial system for which Cambridge University is famous all over
the world. This is a system of individual tuition organised by the colleges.

Each student has a tutor who practically guides him through the whole
course of studies. The tutor plans the student’s work and once a week
the student goes to his tutor to discuss his work with him. The training course
lasts 4 years. The academic year is divided into 3 terms. The students study nat-
ural and technical sciences, law, history, languages, geography and many oth-
er subjects.

After three years of study a student may proceed to a Bachelor’s degree,
and later to the degrees of Master and Doctor. Students are required to wear
gowns at lectures, in the University library, in the street in the evening,
for dinners in the colleges and for official visits. All the students must pay
for their education, examinations, books, laboratories, university hostels, the use
of libraries, etc. Very few students get grants. Not many children from
the working class families are able to get higher education, as the cost is high.
The cost of education depends on the college and specialty.

A number of great men, well-known scientists and writers studied at Cam-
bridge. Erasmus, the great Dutch scholar, Bacon, the philosopher, Milton and
Byron, the poets, Cromwell, the soldier, Newton and Darwin, the scientists are
among them.

Oxford is renowned all over the world. It ranks in importance with Ath-
ens, Rome and Paris because of the stream scholars who, for hundreds of years,
and particularly in the 20™ century, have come to sit at the feet of learned men,
and have returned to their own countries, their minds enriched with the distilled
learning to be found here, and imbued with an abiding love for the place. They
have absorbed the almost indefinable “spirit of Oxford”, and many of them re-
turn again and again, so strong is the pull of the place.

So many visitors want to know where the University is. In their home
country, the universities are easily identifiable because they are compact, pur-
pose-built places, and probably isolated from the domestic and commercial
buildings which form the heart of the city from which they take their name.

Oxford is different. It has a golden heart — an area of less than half
asquare mile in which the most varied assortment of historic buildings

in the world is to be found. But they do not stand in isolation; they are inter-
mingled, in the most delightful way, with houses, shops and offices.
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Over the last decade millions of pounds have been spent on restoring and
cleaning the stonework of college and university buildings, which became
blackened and decayed, and in many cases were in danger of disintegrating.
Great care was taken in the restoration, and the result is that the university
buildings present the honey-coloured facades which the great architects such as
Wren and Hawksmoor created.

Interiors too, have been cleaned and restored — notably those of
the Sheldonian Theatre and the Bodleian Library. Oxford is a place of great
beauty, but it is not just a shrine to the past. It is a living entity and its historic
buildings are the homes of masters and students whose learning, thinking and
ideas have a profound influence on culture, education, science and politics, not
only in England, but throughout the world.

The University did not come into being all at once. Oxford had existed
as acity for at least 300 years before scholars began to resort to it. The end
of the 12" century saw the real beginnings of the University. It is known that
early in that century distinguished scholars were lecturing in Oxford, but it had
no recognition as a place of learning. In about 1184 the University became
an accomplished fact as result of the migration of students who brought their
own traditions with them.

It is generally assumed that between 1164 and 1169, when Henry Il for-
bade English clerks to go to the University of Paris, which at that time was the
foremost in Europe, the scholars had to find somewhere else to continue their
studies. Their choice fell on Oxford. The first group of scholars at Oxford may
have been joined by others from Paris, and from other parts of Britain.

There is no “university” as such. Each college is practically autonomous,
with its own set of rules for its good government. There is a central administra-
tion, providing services such as libraries and laboratories.

BLACK STUDENTS GET “FEWER TOP DEGREES”

Black students at the University of Cambridge are much less likely to be
awarded first-class degrees than their white counterparts.

Research into the achievements of black students has found that
a significant number “clearly do not thrive in the Cambridge context™.

The four-year study, carried out by researchers at the university, empha-
sised that the majority of black students at the university were successful.

But it also found that a “significant minority” of black students were un-
derachieving, which was reflected in their relative lack of success at achieving
the highest degree scores.
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While 21 % of white students were awarded first class degrees, only
3.1 % of black students were awarded firsts. This compares with 23.7 % Indian
students and 17.9 % Chinese students who scored firsts.

“Although the numbers in non-white ethnic groups are small, and particu-
larly so for black students, the difference between black students and other stu-
dents is marked enough to give cause for concern,” say researchers.

Dr Joan Whitehead, from the university’s Faculty of Education, said that
the findings were not evidence of discrimination.

“I don’t think the university is institutionally racist. I don’t think a univer-
sity that does its best to attract and fund overseas students from all ethnic back-
grounds can be institutionally racist,” said Dr Whitehead.

“This is a problem common throughout the whole of the education sys-
tem. It isn’t that they are all having difficulties, it just appears that more of them
are having difficulties than other students.”

The findings emerged from research which had been examining whether
female students at Cambridge faced discrimination in the awarding of first-class
degrees.

UNIVERSITY AIMS TO BE LESS ELITIST

Edinburgh University is taking radical steps to break down its exclusive
image and bring in more students from poorer areas. The university will consid-
er every student’s family background as well as their exam results. Plans involve
a number of initiatives to bring in more students from disadvantaged areas.
The university is battling an elitist image and is failing to meet targets for wid-
ening participation.

Because of this it is planning to overhaul its admissions process to take
into account more than just exam results. A new scoring system will mark stu-
dents on such factors as the school they attended, their parents’ jobs and whether
anyone in their family has been to university. It will be the first time any Scot-
tish university has systematically assessed all of its applicants this way. And the
university said it is the first step in a much wider programme to break down its
exclusive image. The institution has over 20,000 students.

The university’s Principal, Professor Timothy O’Shea, said that he was
“uncomfortable” with Edinburgh ranking alongside Oxford, Cambridge and
St Andrews as one of the most elitist institutions in the country. He said massive
demand for places at the university had resulted in its increasing the entry grades
required. “As we know, the Higher and A-level entry grades are not particularly
good indicators of university performance”, he said.

What the University of Edinburgh has now decided to do is go for
a minimum threshold rather than continuing to ratchet up grades.
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University principal Professor Timothy O’Shea said the minimum
grades — 4Bs at Higher or 3Bs at A-level — would still be quite high by UK
standards. He said other factors that would be considered were: evidence of mo-
tivation; personal qualities; suitability and resourcefulness. Extra credit would
be given if no one in the applicant’s family had been to university, Professor
O’Shea added.

There will also be extra credits given to disabled people and those whose
schooling has been disrupted by family tragedy or some other traumatic event.

U.S. STUDENTS KNOW WHAT, BUT NOT WHY

The first-ever use of interactive computer tasks on a national science as-
sessment suggests that most U.S. students struggle with the reasoning skills
needed to investigate multiple variables, make strategic decisions, and explain
experimental results.

Paper-and-pencil exams measure how well students can critique and ana-
lyse studies. But interactive tasks also require students to design investigations
and test assumptions by conducting an experiment, analysing results, and mak-
ing tweaks for a new experiment. Those real-world skills were measured for the
first time on the science component of the National Assessment of Educational
Progress (NAEP) that was given in 2009 to a representative sample of students
in grades four, eight, and 12.

“Before this, we’ve never been able to know if students really could do
this or not,” says Alan Friedman, a member of National Assessment Governing
Board, which sets policy for NAEP. The overall scores on the 2009 science test
were released in January 2011, and today’s announcement focuses on the results
from the portion of the test involving interactive computer tasks.

What the vast majority of students can do, the data show, is to make
straightforward analyses. More than three-quarters of fourth grade students,
for example, could determine which plants were sun-loving and which pre-
ferred the shade when using a simulated greenhouse to determine the ideal
amount of sunlight for the growth of mystery plants. When asked about the
ideal fertilizer levels for plant growth, however, only one-third of the students
were able to perform the required experiment, which featured nine possible
fertilizer levels and only six trays. Fewer than half the students were able to
use supporting evidence to write an accurate explanation of the results. Simi-
lar patterns emerged for students in grades 8 and 12.

“We’ve got our work cut out for us,” says Friedman, who is also
a consultant in museum development and science communication.

The computer simulations offer NAEP a much better way to measure
skills used by real scientists than do multiple-choice questions, says Chris
Dede, a professor at Harvard Graduate School of Education. “Scientists don’t
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see the right answer. They see confusing situations and use methods like in-
quiry to get meaning from complexity. Science is a domain where paper and
pencil is a poor match.”

The more the test matches the domain, Dede adds, the less problematic
teaching to the test becomes. Interactive computer tasks also allow examiners
to speed up processes and eliminate safety concerns raised by having students
perform actual hands-on tasks.

Computer simulations will continue to evolve at NAEP, which likes
to call itself the nation’s report card. Friedman says that so-called embedded as-
sessments — which can provide the ability to track when students make
a mistake and what they do to correct it — would be “dynamite information”
to have. Keystroke data, for instance, have the potential to provide insight about
the reasoning skills that students use to solve problems.

“It may give us a way to reward students who don’t necessarily jump
to the answer right away but show a deliberate process to get to the answer,”
says Friedman. It could also identify those students who have learned material
without really understanding it. “There is no way to memorise for this test,”
says Friedman. “You really have to think on your feet.”

UNIVERSITIES JOIN FORCES IN BRUSSELS

Sharing the excellence of the main technical universities in Europe and
beyond, working together to find solutions to the challenges of our society,
providing cross-border study programmes — these are the goals of the EuroTech
Universities Alliance, which brings together four elite technical universities
in Switzerland, the Netherlands, Denmark and Germany. Today, they are open-
ing their joint office in Brussels.

The Ecole Polytechnique Fédérale de Lausanne (EPFL), the Eindhoven
University of Technology (TU/e), the Technical University of Denmark
(DTU) and the Technische Universitdt Miinchen (TUM) — these institutions
are all leading centres of technical education. Together they form the Euro-
Tech Universities Alliance, whose shared mission is to develop technically
sound solutions to the major challenges of our society: energy, food, health,
communication and mobility.

The partners have a shared vision. They want to join forces to create,
in the fields of engineering and technology, the strongest and most innovative
research and teaching programmes in Europe. Together, the EuroTech Uni-
versities will initiate large-scale, long-term projects that will generate new
cross-border capacities. At the same time, they will offer transnational study
programmes at all levels, from Bachelor to Master to PhD, along with sum-
mer courses as well as student and scholar exchange programmes. In order
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to implement the results of research in the form of manufacturing processes
and marketable products, each university has strong partnerships with leading
industrial and business organisations.

The EuroTech Universities bring together research, education and tech-
nology transfer for the first time under one roof, in a cross-border approach that
IS quite unique in Europe. The first project they will undertake this year is
the “GreenTech initiative” in which each partner will invest one million euros
for the development of environmentally friendly technologies.

By being built upon significant, “bottom-up” cooperative actions and pro-
grammes, established through existing relations between the researchers across
the Alliance, the Brussels office will have a uniquely legitimate and informed
basis in helping to shape EU research and innovation policies. Also the Euro-
Tech Universities will be promoting dialogue between different sectors of socie-
ty. In addition, they aim to encourage and enhance the professionalisation of sci-
ence management.

The office of the EuroTech Universities Alliance will play a key role
in this regard. Each partner university will have a representative at the office
to serve as a contact person for his or her institution. The joint interests
of the EuroTech Universities in relation to the European Union will be repre-
sented by Dr. Andrew Sors, a British materials scientist who has many years of
experience in European research and technology policy. He has held several po-
sitions within the European Commission, including Head of a DG Research and
Innovation Unit as well as the Commission’s science counselor in India. He has
also served as Rector of the Collegium Budapest Institute for Advanced Study.
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UNIT 1

SCIENCE AND TECHNOLOGY
I. Read the text and get ready to do the tasks that follow it.
SCIENCE

For many thousands of years the Earth was inhabited by creatures who
lived and died without passing on their experiences to following generations.
These early fish, reptiles, birds and mammals could only “talk” to each other
through the roars, calls and screams of the jungle. Yet, somehow, from these
prehistoric beings a more intelligent animal evolved with a brain able to form
the controlled sounds of speech.

This human being began to use rocks and trees to fashion weapons to help
him hunt for food. Stones and spears were probably the first tools used
by humans as extensions of their own bodies — the spear could travel faster
in flight than man could run — and this ability to invent tools and pass
on knowledge gave man a growing control of his surroundings. His search
for new ways to survive and to improve his way of life continued through
the ages thus the story of man’s world of science and invention was shaped.

Writing is known to contribute much to man’s experience accumulation,
books printing being his greatest brainchild. As knowledge grew and the art
of writing developed, parts of the story were recorded — some in one book, some
in another. No man could remember all there was to know and writers found
it useful to classify their knowledge under separate headings — much like
a library arranges its books in sections so that the reader will know where
to look for each subject. Science became separated into various branches. But its
progress began only when man started to search for natural laws and principles,
and produced theories, applying to scientific methods, such as: observation,
analysis, synthesis, induction, deduction, hypothesis and experimentation.

Science (from Latin scientia, meaning “knowledge™) is an enterprise that
builds and organises knowledge in the form of testable explanations and predic-
tions about the world. An older and closely related meaning still in use today is
that of Aristotle for whom scientific knowledge was a body of reliable
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knowledge that can be logically and rationally explained. Since classical antiqui-
ty science as a type of knowledge was closely linked to philosophy. In the early
modern era the words “science” and “philosophy” were sometimes used inter-
changeably in the English language. By the 17" century, natural philosophy
(which is today called “natural science”) had begun to be considered separate
from “philosophy” in general, while, “science” continued to be used in a broad
sense denoting reliable knowledge about a topic, in the same way it is still used
in modern terms such as library science.

However, in modern use, “science” is still mainly treated as synonymous
with ‘natural and physical science’, and thus restricted to those branches
of study that relate to the phenomena of the material universe and their laws,
sometimes with implied exclusion of pure mathematics. This is now
the dominant sense in ordinary use. The word “science” became increasingly as-
sociated with the disciplined study of physics, chemistry, geology and biology.
This sometimes left the study of human thought and society in a linguistic lim-
bo, which was resolved by classifying these areas of academic study as social
science. In its turn the term “humanities” or “arts” refers to the subjects of study
that are concerned with the way people think and behave, for example literature,
language, history and philosophy (as it is understood nowadays).

Science is often distinguished from other domains of human culture by its
progressive nature: in contrast to art, religion, philosophy, morality, and politics,
there exist clear standards or normative criteria for identifying improvements
and advances in science. For example, the historian of science George Sarton
argued that “the acquisition and systematisation of positive knowledge are
the only human activities which are truly cumulative and progressive,” and
“progress has no definite and unquestionable meaning in other fields than
the field of science”. However, the traditional cumulative view of scientific
knowledge was effectively challenged by many philosophers of science
in the 1960s and the 1970s, and thereby the notion of progress was also ques-
tioned in the field of science.

Debates on the normative concept of progress are at the same time con-
cerned with axiological questions about the aims and goals of science. The task
of philosophical analysis is to consider alternative answers to the question: What
IS meant by progress in science? This conceptual question can then be comple-
mented by the methodological question: How can we recognise progressive de-
velopments in science? Relative to a definition of progress and an account of its
best indicators, one may then study the factual question: to what extent, and
In which respects, is science progressive?

1. Say if the following statements are true of false. Correct the false
statements to make them true.
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1) The word “knowledge” is derived from the negation “no”, meaning
the path leading from ignorance to understanding the world.

2) The term “science” is applied only to natural science.

3) Natural and physical sciences deal with testable explanations and
predictions.

4) Aristotle studied the body of a human being and gained a reliable
knowledge in this sphere.

5) There was a time when “science” and “philosophy”” meant the same.

6) The word “science” and the word combination “natural and physical
science” are looked upon as synonymous.

7) Pure mathematics is included into the notion “natural and physi-
cal science”.

8) Biological science naturally belongs to humanities.

2. Match the terms and their right definitions.

observation synthesis
experiment analysis

theory induction
hypothesis deduction

1) the process of using information or finding the answer to the problem;

2) a formal set of ideas that is intended to explain why smth hap-
Pens or exists;

3) an idea or explanation of smth that is based on a few known facts but
has not yet been proved to be true or correct;

4) a method of discovering general rules and principles from particular
facts and examples;

5) the detailed study or examination of smth in order to understand
more about it;

6) the act of watch smth carefully for a period of time, esp.
to learn smth.;

7) a scientific test that is done in order to study what happens and to gain
new knowledge;

8) the act of combining separate ideas, beliefs, styles; a mixture or com-
bination of them.

Il. Read the text to find out about the difference between pure and
applied science. Be ready to explain the notion of mathematisation of natu-
ral sciences.

PURE AND APPLIED SCIENCE
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As students of science you are probably sometimes puzzled by the terms
“pure” and “applied” science. Are these two totally different activities, having
little or no interconnection? Let us begin by examining what is done by each.

Pure science is primarily concerned with the development of theories (or,
as they are frequently called, models) establishing relationships between
the phenomena of the universe. When sufficiently validated these theories (hy-
potheses, models) become the working laws or principles of science. In carrying
out this work, the pure scientist usually disregards its application to practical af-
fairs, confining his attention to explanations of how and why events occur.

Exact science in its generally accepted sense can be referred to as a family
of specialised natural sciences, each of them providing evidence and information
about different aspects of nature by somewhat different working methods. It fol-
lows that mathematics in its pure sense does not enter into this frame, its object
of study being not nature itself. Being independent of all observations of the out-
side world, it attempts to build logical systems based on axioms. In other words,
it concentrates on formulating the language of mathematical symbols and equa-
tions which may be applied to the functional relations found in nature.

This “mathematisation”, in the opinion of most specialists, is witnessed
first in physics which deals with general laws of matter and energy
on subatomic, atomic and molecular levels. Further application of these mathe-
matical laws and studies is made by chemistry and results in structural bonds be-
tween the elements of matter being established.

1. Translate the following words and word combinations.

Pure and applied science, totally different activities, interconnection,
to establish relationships, phenomena, the working laws of science, to carry out
work, practical affairs, to confine attention to explanation, events, exact science,
specialised natural science, to provide evidence, pure sense, functional relations,
logical systems based on axioms, observations, general laws of matter, subatom-
ic level, structural bonds.

2. Choose the correct word to complete the sentences.

1) You are sometimes ... by the terms “pure” and “applied” science.

a) impressed b) puzzled c) inspired
2) Letus begin by ... what is done by each.
a) operating b) confining C) examining

3) Pure science is primarily ... the development of theories establishing
relationships.
a) concerned with b) explained by C) connected to
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4) When sufficiently ... these theories become the working
laws of science.
a) established b) validated c) completed
5) The pure scientist usually ... its application to practical affairs.
a) deals with b) works out c) disregards
6) Exact science can be referred to as a family of ... .
a) applied sciences c) specialised natural sciences

b) pure sciences
7) The object of study in mathematics is ... .
a) not nature itself b) nature itself  c) matter itself
8) Mathematics concentrates on formulating the language of ... .
a) functional relations
b) different working methods
c) mathematical symbols and equations
9) Physics deals with general laws of ... .
a) matter and energy
b) structural bonds between elements
¢) logical systems
10) Further application of these studies results in ... .
a) different aspects of nature
b) structural bonds between the elements of matter
c) general laws of matter

3. Answer the following questions.

1) What definition of “pure science” does the author give?

2) When does a hypothesis become a principle of science?

3) What problems does the pure scientist deal with?

4) What is your own explanation of “pure science”?

5) What is considered to be “exact science”?

6) How does the author describe “specialised natural sciences”?

7) What is the object of study in mathematics?

8) What laws does physics deal with?

9) What does the application of mathematical laws in chemis-
try result in?

Discussion

1. What can you tell about pure and applied science? Do these two activ-
ities really have little or no interconnection?

2. When do different theories become working laws of science?

3. Do you understand the term “pure” scientist? Try to define it.
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I11. Translate the text into Russian in writing using a dictionary.
WHAT IS SCIENCE

The word “scientist” was introduced only in 1840 by a Cambridge profes-
sor of philosophy who wrote: “We need a name for describing a cultivator of
science in general. | should be inclined to call him a scientist”. “The cultivators
of science” before that time were known as natural philosophers”. They were
curious, often eccentric, persons who poked inquiring fingers at nature. In the
process of doing so they started a technique of inquiry which is now referred to
as the “scientific method”.

Briefly, the following steps can be distinguished in this method. First
comes the thought that initiated the inquiry. It is known, for example, that
in 1896 physicist Henri Becquerel, in his communication to the French Acade-
my of Sciences, reported that he had discovered rays of an unknown nature
emitted spontaneously by uranium salts. His discovery excited Marie Curie, and
together with her husband Pierre Curie she tried to obtain more knowledge about
the radiation. What was it exactly? Where did it come from?

Second comes collecting of facts: the techniques of doing this will differ
according to the problem which is to be solved. But it is based on the experiment
in which anything may be used to gather the essential data — from a test-tube to
an earth-satellite. It is known that the Curies encountered great difficulties in
gathering their facts, as they investigated the mysterious uranium rays.

This leads to step three: organising the facts and studying the relationships
that emerge. It was already noted that the above rays were different from any-
thing known. How to explain this? Did this radiation come from the atom itself?
It might be expected that other materials also have the property of emitting radi-
ation. Some investigations made by Marie Curie proved that this was so. The
discovery was followed by further experiments with “active” radioele-
ments only.

Step four consists of stating a hypothesis or theory: that is, framing
a general truth that has emerged, and that may be modified as new facts emerge.
In July 1898, the Curies announced the probable presence in pitchblende ores
of a new element possessing powerful radioactivity. This was the beginning
of the discovery of radium.

Then the clearer statement of the theory follows. In December
1898, the Curies reported to the Academy of Sciences: “The various reasons
enumerated lead us to believe that the new radioactive substance contains a new
element to which we propose to give the name of Radium. The new radioactive
substance certainly contains a great amount of barium, and still its radioactivity
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Is considerable. It can be suggested therefore that the radioactivity of radium
must be enormous”.

And the final step is the practical test of the theory, i. e. the prediction
of new facts. This is essential, because from this flows the possibility of control
by man of the forces of nature that are newly revealed.

Note should be taken of how Marie Curie used deductive reasoning
in order to proceed with her research, this kind of “detective work™ being basic
to the methodology of science. It should be stressed further that she dealt with
probability — and not with certainty — in her investigation. Also, although
the Curies were doing the basic research work at great expense to themselves
in hard physical toil, they knew they were part of an international group
of people all concerned with their search for truth. Their reports were published
and immediately examined by scientists all over the world. Any defects in their
arguments would be pointed out to them immediately.

V. Read the text without consulting a dictionary and get ready to do
the tasks that follow it.

FUNDAMENTAL, APPLIED, AND PUBLIC RESEARCH

People are always talking about fundamental research, implying thereby
the existence of a nameless opposite. A good definition of fundamental research
will certainly be welcomed: let us see whether we can invent one. We have
to begin, of course, by defining research. Unfortunately the concept of research
contains a negative element. Research is searching without knowing what you
are going to find: if you know what you are going to find you have already
found it, and your activity is not research. Now, since the outcome of your re-
search is unknown, how can you know whether it will be fundamental or not?

We may say for instance that fundamental research is that which you un-
dertake without caring whether the results will be of practical value or not.
It may not be reasonable to go further and say that fundamental research is that
which will be abandoned as soon as it shows a sign of leading to results
of practical value. By saying this you may limit your own achievement. It will
be better to say that fundamental research is that which may have no immediate
practical value, but can be counted upon as leading to practical value sooner or
later. The extension of knowledge and understanding of the world around us will
always be profitable in the long run, if not in the short.

This is a very powerful argument for fundamental research and it is
a completely unassailable one, and yet there are people who will not like it. Let
us seek a definition that will give fundamental research a value of its own, not
dependent upon other uses appearing soon or late. We say for instance that fun-
damental research is that which extends the theory. Now we have to theorise up-
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on theory. There have been several viewpoints about theory. One is that theory
discerns the underlying simplicity of the universe. The nontheorist sees
a confused mass of phenomena; when he becomes a theorist they fuse into
a simple and dignified structure. But some contemporary theories are so intricate
that an increasing number of people prefer dealing with the confusion
of the phenomena than with the confusion of theory.

A different idea suggests that theory enables one to calculate the result
of an experiment in a shorter time than it takes to perform the experiment.
We do not think that the definition is very pleasing to the theorists, for some
problems are obviously solved more quickly by experimenters than by theorists.
Another viewpoint is that theory serves to suggest new experiments. This is
sound, but it makes the theorist the handyman of the experimenter, and he may
not like this auxiliary role. Still another viewpoint is that theory serves
to discourage the waste of time on making useless experiments.

Let us try to flatter theory by giving it a definition that shall not describe it
as a mere handmaid of experiment or a mere device for saving time. We suggest
that theory is an intellectual instrument granting a deep and indescribable con-
tentment to its designer and to its users. This instrument is made up of units
which can be compared, for instance, to different branches of physics: solid state
physics, relativity, acoustics, elementary particles and others, which sometimes
have only a remote relation with one another and may not even be interconnect-
ed at all. The rest of our talk will be devoted to a different question which is:
how are we going to communicate to the layman some of our passion for our
science? This is a very important question, for everyone is a layman until he be-
comes a scientist. If we can solve the problem of interesting the layman we may
succeed in attracting the potential Slaters, Lands and Fletchers of future into the
field of physics. Nothing could be more desirable.

A frequent technique is that of surprise. The trouble with this is that one
cannot be surprised if one is not accustomed to the situation which is nullified
by the surprise. Imagine, for example, a physicist trying to surprise an audience
of laymen by telling them that there are a dozen elementary particles instead
of two or three, or that the newest cyclotron imparts an energy of 500 mev
to protons. It simply will not work, because the listeners will have no back-
ground to compare this information with. It is also a mistake to think that we can
excite an audience by solving a mystery for them. The trouble here is that prac-
tically no one is interested in the answer to a question which he never
thought of asking.

Relativity had a wonderful build-up in the decade before 1905, for
the physicists of that era were acquainted with the sequence of experiments
which were designed to show that the earth moves relatively to the ether and
which obstinately showed the opposite. Each stage in the unfolding of quantum
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mechanics was exciting to the physicists who knew the earlier stages, because
they knew the problems which were left unsolved. The writer of a detective sto-
ry creates the mystery before he solves it; but the mystery usually begins with
the discovery of a murdered man, and this is considerably more exciting than
a murdered theory. The corresponding technique in physics consists in trying
to create a particular state of out-of-datedness in the mind of the public,
in the expectation of bringing them up-to-date at the end of the lecture or paper.
There is too much risk of leaving the audience in the out-of-date condition, and
this technique cannot be recommended. Another mistake is that of stressing
a paradox.

Try telling an audience that if you know the exact position of a particle
you cannot know its momentum, and vice versa — the effect is unpredictable but
obviously not what you wanted. Still another mistake is that of springing
an isolated fact upon the audience. An isolated fact is not science and it is not
interesting. Facts are of interest only as parts of a system. And we must strive
to interest the layman in the system.

1. Give English equivalents to the following phrases.

XKenarenbHO HMMETh XOpolLIee OINpeleJeHUuEe; MNPEANpUHATh, HE
3alyMBIBasICh; OTPAaHUYHUTh BO3MOJKHBIE PE3YJIbTAThl CBOEH JESATEIBHOCTH;
pacHiMpeHre 3HAHUW TMPUHOCUT IMOJIB3Y; OOpPa3ylT MPOCTYI0, HO CTPOTYIO
CUCTEMY; TEOPUHM HMEIOT HACTOJBKO CIOXHBIM UM 3allyTaHHBIA XapakTep;
BCIIOMOTaTeNbHast (YHKIMS; MPeNOTBpallaTh MOTEPI0 BPEMEHH; MPUHOCSIINMA
yIIOBIIETBOPEHHE.

2. Give Russian equivalents to the following phrases.

Of a nameless opposite; searching; outcome of your research; immediate
practical value; research can be counted upon as leading; in the long run, if not
in theshort; a very powerful argument for; the underlying simplicity;
the handyman of the experimenter; a device for saving time; a remote relation.

3. Divide the text into three parts and suggest a title for each one.
Make up a short retelling of the text using your plan.

V. Read the text about research universities, do the tasks that follow
it and be ready to speak about research universities.

Research universities are postsecondary institutions that devote a large
portion of their mission, resources, and focus to graduate education and re-
search. Currently, there are more than 250 of these institutions in the United
States. Research universities such as Harvard, Stanford, Berkeley, and Michigan
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are often mentioned in the media due to their size, resources, status, and athletic
teams. These are among the best-known, but there are many different kinds
of research universities.

Research universities in the United States vary according to size, control,
focus, selectivity, and the number of degree programmes offered. They include
public universities, such as the universities of Michigan and Virginia, and pri-
vate universities, such as Duke University and MIT (Massachusetts Institute of
Technology). They range in size from very large universities such as
the University of Minnesota, which has almost 60,000 students enrolled at three
campuses, to small universities such as Rice University in Houston, which has
fewer than 4,500 students. A few research universities are focused on mission
and offer degree programmes in specialised areas. Some research universities
embrace open admissions policies, while others are very selective and admit less
than 20 percent of those students that apply.

What all research universities have in common — and what makes them
research universities — is an emphasis on graduate education and research.
All research universities offer advanced degrees, up to and including
the doctorate. Most research universities also enroll a sizeable number
of undergraduates in acomprehensive set of bachelor’s degree programmes.

Faculty members at research universities are expected to devote a larger
amount of their time to research than are faculty members at liberal arts colleges
and comprehensive universities, where the faculty’s primary role is that
of teacher rather than researcher. At research universities, faculty members are
sometimes researchers first and teachers second, and are expected to publish ar-
ticles and books and secure research grants from external sources.

While these qualities have provoked some criticism of research universi-
ties, they remain a very popular option for postsecondary students. Research
universities enroll more than one out of every five students attending a college
or university in the United States. Research universities also attract a large per-
centage of the best and brightest students. Annually, research universities enroll
the largest numbers of National Merit Scholars. These students are attracted
to research universities because of their high-profile faculty members, the pres-
tige associated with these institutions, and their resources, including state-of-the-
art labs and technology.

The U.S. research university is much more than academics, however.
The research university is a far-flung and complex organisation with multiple
campuses, extension centres, research centres and institutes, student services and
programming for diverse student groups, and often high-profile athletics teams.
It is not unusual for research universities to establish their own research parks
where the university and private companies are engaged in technology transfer
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and spin off new businesses. In the early twenty-first century, it is difficult to
think of something in which research universities are not involved.

1. Fill in the blanks with the correct prepositions.

1) Research universities devote a large portion of their mission, resources
... graduate education and research.

2) Research universities in the United States vary ... size, control, fo-
cus, selectivity.

3) They range ... size from very large universities ... small universities.

4) These universities are known throughout the world ... ... their contri-
butions to the economy.
5) Research universities enrolled more than one ... ... every five students

attending a college or university in the United States.
6) What all research universities have ... common — and what makes
them research universities — is an emphasis ... graduate education and research.

2. Say if the following statements are true of false. Correct the false
statements to make them true.

1) Research universities are postsecondary institutions that devote a large
portion of their mission, resources, and focus to postgraduate education.

2) Research universities such as Harvard, Stanford, Berkeley, and
Michigan are often mentioned in the media due to their size, resources, sta-
tus, and athletic teams.

3) A lot of research universities are focused on mission and offer degree
programmes in specialised areas.

4) All research universities offer advanced degrees, up to and including
the doctorate.

5) At research universities, faculty members are sometimes teachers first
and researchers second.

6) National Merit Scholars are attracted to research universities because
of their high-profile faculty members, the prestige associated with these institu-
tions, and their resources, including state-of-the-art labs and science.

7) The research university is a complex organisation with multiple cam-
puses, extension centres, research centres and institutes, student services and
programming for diverse student groups.

3. Answer the questions.

1) What are the reference points for being identified as a re-
search university?
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2) What attracts students in research universities?

4. Name some of the research universities mentioned in the text. Us-
ing the information you have found out from the text and your own
knowledge, prepare a short report about research universities.

V1. Read the text and answer the questions.

1) What are the two motive forces behind synthetic and analyt-
ic research?

2) What problems are scientists faced with?

3) Does the pace of scientific development depend on the rate of building
new research facilities? Prove your point of view.

SCIENCE AND TECHNOLOGY

Science problems can be roughly classified as analytic and synthetic.
In analytic problems we seek the principles of the most profound natural pro-
cesses, the scientist working always at the edge of the unknown. This is
the situation today, for instance, within the two extremes of research in physics
— elementary particle physics and astrophysics — both concerned with
the properties of matter, one on the smallest, the other on the grandest scale. Re-
search objectives in these fields are determined by the internal logic of
the development of the field itself. Revolutionary shocks to the foundations
of scientific ideas can be anticipated from these very areas.

As to synthetic problems, they are more often studied because
of the possibilities which they hold for practical applications, immediate and dis-
tant, than because their solution is called for by the logic of science. This kind of
motivation strongly influences the nature of scientific thinking and the methods
employed in solving problems. Instead of the traditional scientific question:
“How is this to be explained?” the question behind the research becomes “How
Is this to be done?” The doing involves the production of a new substance or a
new process with certain predetermined characteristics. In many areas of sci-
ence, the division between science and technology is being erased and the chain
of research gradually becomes the sequence of technological and engineering
stages involved in working out a problem.

In this sense, science is a Janus-headed figure. On the one hand, it is pure
science, striving to reach the essence of the laws of the material world.
On the other hand, it is the basis of a new technology, the workshop of bold
technical ideas, and the driving force behind continuous technical progress.

In popular books and journals we often read that science is making greater
strides every year, that in various fields of science discovery is followed
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by discovery in as steady stream of increasing significance and that one daring
theory opens the way to the next. Such may be the impression with research be-
coming a collective doing and scientific data exchange a much faster process.
Every new idea should immediately be taken up and developed further, forming
the initial point of an avalanche-like process.

Things are, in fact, much more complex than that. Every year scientists
are faced with the problems of working through thicker and tougher material,
phenomena at or near the surface having long been explored, researched, and
understood. The new relations that we study say, in the world of elementary par-
ticles at dimensions of the order of 10-13 cm or in the world of superstellar ob-
jects at distances of billions of light years from us, demand extremely intense
efforts on the part of physicists and astrophysicists, the continuous modernisa-
tion of laboratories with experimental facilities becoming more and more gran-
diose and costing enormous sums. Moreover, it should be stressed that scientific
equipment rapidly becomes obsolete. Consequently, the pace of scientific devel-
opment in the areas of greatest theoretical significance is drastically limited by
the rate of building new research facilities, the latter depending on a number of
economic and technological factors not directly linked to the aims of
the research.

Discussion

1. Can our country afford to spend millions of dollars on research that
may have no practical benefit?

2. Should educational institutions concentrate on basic research, or
should they be allowed to concentrate on research programmes that might be
more profitable in the end?

3. Should governments be allowed to tell the universities and other re-
search-funding organisations what types of scientific research should
be supported?

4. Does industry bear responsibility to support basic research, since its
technological and medical advances are often the result of someone else’s
basic work?

VII. Read the text and get ready to do the tasks that follow it.
THE QUEST FOR IMMORTALITY

Scientific breakthroughs mean that life expectancy continues to rise
every year. But the medical advances which now make it possible to contem-
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plate living to a very great age — if not forever — also raise profound practical
and ethical issues.

Over the past century, life expectancy in developed countries has risen
at an astonishing rate. In Britain, for example, the average male lifespan went up
from 48 in 1901 to 75 in 2000. (During the same time, the female lifespan rose
from 49 to 80.) Scientists have always imagined that this rise would tail off, but
that does not seem to be happening. Since 1840, people born in any year have,
on average, lived three months longer than those born the previous year —
a consistent increase that still holds true today. A paper published in Science
magazine has warned that, at the current rate, female life expectancy
in developed countries could be as high as 101 by 2070.

We are lasting so much longer mainly because of better nutrition, better
housing, vaccination programmes and a dramatic reduction in infant mortality
due to advances in both pre-natal and post-natal care. Since there is only limited
potential for further advances in these areas, some scientists think we have al-
most reached the limit of human longevity. Dr Jay Olshansky, of the University
of Chicago, for example, believes that the only way of adding to life expectancy
now is to make old people live longer — a painstaking process that will be meas-
ured in weeks or months, not years. The real challenge now facing biologists is
to learn how to delay the ageing process.

So immortality is a realistic prospect not for the foreseeable future.
The gerontologist, Professor Tom Kirkwood firmly quashed the notion that ge-
netic engineering might result in some kind of “fountain of youth”. Considering
how frustratingly slow the battles against cancer, heart disease and strokes have
been, he said it is fanciful to imagine that we could conquer death. On the other
hand, scientists do now understand more about why we age, and what can be
done to slow the process. “Our ancestral genes placed limited priority on long-
term maintenance and repair,” says Kirkwood. “Ageing comes about through
the gradual build-up of unprepared faults in the cells and tissues of our bodies,
not as the result of some active mechanism for death and destruction.” The trick,
then, is to help the body repair the damage done by wear and tear.

That can be done in many different ways, some of which are already pret-
ty commonplace. Organ transplants from pigs and monkeys are now old news —
the American politician Jess Helms has just had a ten-year-old pig valve in his
heart replaced. Laser eye surgery has become so commonplace that Americans
can now get it in shopping malls. Doctors have succeeded in wiring computer-
ised implants directly to nerve fibres, allowing the deaf to hear, and there is hope
that electrodes planted in the brain may soon offer hope for the blind to see. But
the real potential at the moment lies in the field of stem cells — special cells that
allow lizards to grow new tails and humans to grow new skin over minor cuts. If
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scientists can learn how to control these cells, they could be used to regenerate
parts of the body that are failing.

1. Translate the collocations.

Life expectancy, the rise would tail off, to reach the limit, human longevi-
ty, the only way, genetic engineering, we could conquer death, to slow the pro-
cess, limited priority, long-term maintenance.

2. Say if the sentences are true or false. Correct the false sentences
to make them true.

1) People in the UK are living much longer than they used to.

2) 1t will be common for women to live to over 100 in the year 2070.

3) Infant mortality will continue to fall sharply.

4) Life expectancy will not carry on rising as dramatically as in the past.
5) One day we may be able to live forever.

6) Scientists understand much more about the ageing process nowadays.
7) Replacing body parts is now a common operation.

8) There will be a cure for blindness in the future.

3. Give your viewpoint on the following topic.
Is immortality a realistic prospect?

VII1. Before reading the text, discuss the following questions.

1) What do you use your mobile phone for?
2) How often do you use it?
3) Isitan important part of everyday life?

HOW THE MOBILE PHONE CHANGED THE WORLD

The number of global phone users had doubled in two years to pass
the 1 billion mark, China had just overtaken America as the world’s largest mar-
ket and across Africa subscriptions were doubling.

In Europe, the market may have stagnated but across the world the mobile
has leapt from obscurity towards ubiquity. The tool, once considered a toy
for the elite, has today crossed social and geographical boundaries to find its
way into the hands of the young, the old, the rich and the poor, even
incommunities largely untouched by the technologies.
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It was amazed to see how fast, how far and with what diversity the mobile
phone has spread. Because it extends a most basic human quality — the ability
to communicate — there are few aspects of life that it fails to touch.

Students in Beijing explained the importance of maintaining contact with
families in which they are the only children. Go-go dancers in Bangkok said that
mobiles had given them a new chance to arrange dates free of a middleman.
Somali traders explained how their mobiles allowed them to keep up with the
movements of goods between Mogadishu and the Middle East. In Birmingham,
teenage girls convinced that because mobile phones “make it cool to talk”, even
their most taciturn male friends are becoming more communicative.

Teenagers have become the conduits through which mobile phones have
found their way into the wider society. For the young throughout the world
the sense of freedom of movement and the privacy afforded by the mobile are
highly valued. In spite of the high incidence of phone theft in the UK, they value
the security of knowing that assistance — often a lift home — is only a call away.

In Japan, the teenage generation has become known as oya yubi sedai.
The thumb tribe, on account of the dexterity with which they text, unaccountable
to an older generation.

Mobile phones encourage and respond to the mobility. In China, which is
witnessing vast movements of people, the mobile has become a crucial part
of migrant life: a way to keep in touch with families back home and also
a means of establishing oneself in a new social environment. In Thailand, many
students said that they could move south to Bangkok only when their parents
were assured that they could keep in touch by mobile phone.

Connecting people rather than locations, the mobile phone alters people’s
expectations about what is possible and desirable and changes the parameters
of their social lives. It affects their perceptions of themselves, their boundaries
and capacities: it is ridiculous to compare a mobile to a prosthetic organ but car-
ried on the person, often all the time, it is something to which people grow at-
tached. It alters the experience of solitude, providing a stream of ways to fill
dead time and constant reminders — not always welcome — that one is never
quite alone.

Mobiles have changed the parameters of public space, too, blurring
the edges of the private world. Visible and audible to all, their usage has rewrit-
ten many social rules about where, when and what one should communicate.

It is in developing countries that the mobile phone’s impact has been
the most immediate. Bangladesh is one of several countries in which mobiles are
used as public village telephones, sometimes powered by solar energy, and often
offering access to the latest digital services. The mobile has become a political
tool, too. Gossip, jokes and trivia first spread text messaging across
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the Philippines; but during the fall of the government last year, vital news and
information moved around the networks.

1. Answer the following questions.

1) What happened to the number of mobile phone users in the
last decade?

2) What basic human quality is explained by the mobile phone?

3) Which section of society is mainly responsible for the spread of mo-
bile phones?

4) How has the mobile phone altered “our experience of solitude”?

5) Where are mobile phone subscriptions doubling?

6) How are mobile phones used by the following: students in Beijing;
Somali traders in Dubai; teenage girls in Birmingham; the migrant population in
China; villages in Bangladesh; political activists in the Philippines?

7) Why are teenagers in Japan called “the Thumb Tribe”?

8) Why is the mobile phone compared to a “prosthetic organ”?

Discussion

1. Do you agree that the mobile phone has had a major impact on our
lives? Has it become indispensable or would life be better without it?

2. Can you think of any examples of how the mobile phone has changed
our expectations or social lives?

3. Are there any ‘social’ rules about mobile phone usage in our country?

IX. Read the text about a brief history of distance learning and write
down the facts you have not known before.

FROM A DISTANCE

Distance learning is a method of study that involves using electronic
means (computers, the Internet, etc.) to receive and send work rather than going
to a school or university. “Knowledge”, according to the proverb “is power”.
And nowadays more and more of our information is gained not in the classroom,
but via media such as the Internet, CD-ROM and cable TV all of which are play-
ing a key part in the distance learning revolution. Here are three figures in this
key educational change which is transforming our lives in the 215t century.

Those who think that distance learning is a relatively new idea might be
surprised to learn that English educator, Sir Isaac Pitman, had the same idea —
only then they were called correspondence courses — more than 150 years ago.
Taking advantage of the development of a reliable postal system in 1840, Pit-
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man began teaching shorthand (a system for writing down what people are say-
ing using special signs to represent letters, words and phrases) by mail
to thousands of students who did not have time to attend school. “Lessons” con-
sisted of copying short passages of the Bible in shorthand, and posting them to
Mr. Pitman to be corrected. His brother, Benn Pitman, introduces the idea to the
United States, and the Pitman shorthand system — which has been adapted to fif-
teen other languages — is still one of the most widely used shorthand systems
in the world.

The Open University. When it was established in 1969, the Open Univer-
sity offered courses via mail, with the back-up of regular TV and radio pro-
grammes shown outside normal broadcast times. Each student was assigned a
tutor who discussed the course work over the phone, and in group sessions in
the evenings or at weekends. Thirty years on, the Open University has expanded
to include the Internet, videoconferencing, satellite broadcast and e-mail. There
are no entry qualifications or admission interviews, and anyone over the age of
18 can follow one of their courses. It is now Britain’s largest single teaching in-
stitution, with more than 200,000 people studying its courses every year, with
another 16,000 in other countries around the world.

John Hendricks and the Discovery Channel. After a successful career in
university education, John Hendricks entered the TV business and launched
the Discovery Channel — the first cable TV channel exclusively devoted to doc-
umentaries and nature programmes — in June 1985. Today the company’s pro-
grammes reach over 150 million subscribers in more than a hundred countries.
In an age where competition for TV audience has never been tougher, the Dis-
covery Channel’s high-quality, educational approach continues to defy those
who believe that TV is only about mindless entertainment. The BBC programme
Walking with Dinosaurs became the most-watched documentary in TV history
when it was shown on the Discovery Channel in 2000.

1. Answer the following questions.

1) Who was the first to get the idea of teaching by correspondence?

2) Who took the idea of correspondence courses to the United States?

3) What three methods were originally used for course work by the Open
University?

4) What entry qualifications are required to do a course at
the Open University?

5) What types of programmes are shown on the Discovery Channel?

6) What programme attracted the most viewers for a TV documentary?

2. Find some more information about distance learning and pre-
pare a 5-minute report on it.
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X. Read the text and do the tasks that follow it.
MACHINE TRANSLATION

Part 1

The field of machine translation (MT) was the pioneer research area
in computational linguistics during the 1950s and 1960s. When it began,
the assumed goal was the automatic translation of all kinds of documents at
a quality equaling that of the best human translators. It became apparent very
soon that this goal was impossible in the foreseeable future. Human revision
of MT output was essential if the results were to be published in any form.
At the same time, however, it was found that for many purposes the crude (un-
edited) MT output could be useful to those who wanted to get a general idea of
the content of a text in an unknown language as quickly as possible. For many
years, however, this latter use of MT (i.e. as a tool of assimilation,
for information gathering and monitoring) was largely ignored. It was assumed
that MT should be devoted only to the production of human-quality translations
(for dissemination). Many large organisations have large volumes of technical
and administrative documentation that have to be translated into many lan-
guages. For many years, MT with human assistance has been a cost-effective
option for multinational corporations and other multilingual bodies (e.g.
the European Union). MT systems produce rough translations which are then re-
vised (post-edited) by translators. But post-editing to an acceptable quality can
be expensive, and many organisations reduce costs and improve MT output
by the use of ‘controlled’ languages, i.e. by reducing (or even eliminating) lexi-
cal ambiguity and simplifying complex sentence structures — which may itself
enhance the comprehensibility of the original texts. In this way, translation pro-
cesses are closely linked to technical writing and integrated in the whole docu-
mentation workflow, making possible further savings in time and costs. At the
same time as organisations have made effective use of MT systems, human
translators have been greatly assisted by computer-based translation support
tools, e.g. for terminology management, for creating in-house dictionaries and
glossaries, for indexing and concordances, for post-editing facilities, and above
all (since the end of the 1980s) for storing and searching databases of previously
translated texts (‘translation memories’). Most commonly these tools are com-
bined in translator workstations — which often incorporate full MT systems as
well. Indeed, the converse is now true: MT systems designed for large organisa-
tions are including translation memories and other translation tools. As far as
systems for dissemination (publishable translations) are concerned the old dis-
tinctions between human-assisted MT and computer-aided translation are being
blurred, and in the near future may be irrelevant. It is widely agreed that where
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translation has to be of publishable quality, both human translation and MT have
their roles. Machine translation is demonstrably cost-effective for large scale
and/or rapid translation of technical documentation and software localisation
materials. In these and many other situations, the costs of MT plus essential hu-
man preparation and revision or the costs of using computerised translation tools
(workstations, translation memories, etc.) are significantly less than those of tra-
ditional human translation with no computer aids. By contrast, the human trans-
lator is (and will remain) unrivalled for non-repetitive linguistically sophisticat-
ed texts (e.g. in literature and law), and even for one-off texts in highly special-
ised technical subjects. However, translation does not have to be always of pub-
lishable quality. Speed and accessibility may be more important. From the be-
ginnings of MT, unrevised translations from MT systems have been found use-
ful for low-circulation technical reports, administrative memoranda, intelligence
activities, personal correspondence, indeed whenever a document is to be read
by just one or two people interested only in the essential message and uncon-
cerned about stylistic quality or even exact terminology. The range of options
has expanded significantly since the early 1990s, with the increasing use and
rapid development of personal computers and the Internet.

1. Find synonyms for the following adjectives.

Equal, useful, general, quick, rough, expensive, complex, significant,
powerful, real.

2. Complete the phrases with say or tell as appropriate.

... a story; ...the time; ...as far as [ can ...; ...yes or no; ...somebody to
do something; ...somebody what to do; ... hello; ...a lie; ...what you mean;
...something under your breath

3. Write down all collocations with machine translation from the text
and translate them.

4. Divide the text into logical parts. Find the main idea of each part.
MACHINE TRANSLATION

Part 2

More powerful PCs have encouraged the marketing of translation soft-
ware for the general public. As general-purpose systems, the quality is inevita-
bly poor. Input texts often contain high proportions of non-technical, colloquial
language of the kind which MT systems have always found most problematic.
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Quality is usually not good enough for professional translators (although some
use the output for drafts), but it is found adequate for individual ‘occasional’ us-
ers, e.g. for gist of foreign texts in their own language, for communicating with
others in unknown languages, and for translating Web pages and electronic mail.
It is the coming of online translation on the Internet, however, that has brought
the most significant changes, with potentially far-reaching implications for the
future. Exposure to information in many languages has created a rapidly grow-
ing demand, and this may well be MT’s niche market: the real-time online sup-
ply of rough translations to support personal communication and information
needs. The quality of the translations can be (and frequently is) ridiculed, but
there is no doubt that the output is useful, particularly if the source language is
not known at all and if the subject and context are familiar to some extent. The
situation is unlikely to improve much (at least in the near future), but some qual-
ity improvements may come with specialisation, i.e. by the development of sys-
tems designed for specific subject areas (as in the large-organisation systems), or
for specific document types (e.g. patents, letters), or even for specific language
registers (e.g. email and text messaging). There are already stand-alone PC sys-
tems for medical translation and for patent documents, but the Internet would be
the obvious home for such specialised MT systems. They will probably not be
free (as many online translation services are now), but users will surely accept
charges for better quality.

On the other hand, the ready availability of low-quality MT from Internet
services and from commercial stand-alone software could well increase
the demand for higher-quality human translation, particularly from those with no
previous experience of translation. Some suppliers of online translation are al-
ready providing add-on human translation services (e.g. post-editing or full
translation). Currently they are used mainly by organisations without their own
translation services, but wider use may be expected in the future.

For Internet users, a desirable development would be integration with oth-
er language applications. What users are seeking is information, in whatever
language it may have been written or stored — translation is just a means to that
end. Many would welcome the seamless integration of translation with summa-
risation, database mining, document retrieval, information extraction, etc. There
Is already research on cross-lingual information retrieval, multilingual summari-
sation, multilingual text generation from databases, and so forth, and before
many years there may well be systems available on the market and on
the Internet. Perhaps most desired of all are systems capable of translating spo-
ken language — not just for trained speakers in restricted domains (e.g. hotel
booking and business negotiations, as in current research projects in Japan,
the USA and Germany), but for all speakers in all situations.



54

Users will want reliable and accurate results — poor quality text can be re-
read and puzzled over, spoken output must be understood immediately. Auto-
matic speech translation of open-ended communication will not come in the near
future, and may never be possible, but in the medium term we may expect to
have systems capable of translating the utterances of most speakers in well de-
fined situations (banks, theatres, airports, rail stations, etc.)

At a more mundane level, the language coverage of all MT systems needs
to be wider. Currently, most concentrate on the major commercial languages
(English, French, German, Spanish, Japanese, Chinese, Korean); and many lan-
guages spoken by large populations in developing countries have been ignored
by software companies and even by research groups. Equally, there is a real
need for systems to deal with the kind of colloquial (often ill formed and badly
spelled) language found in emails and chatrooms.

The traditional rule-based approaches found in current systems are
probably not equal to these tasks on their own. In MT research, there is much
interest in exploring new techniques in neural networks, parallel processing,
and particularly in corpus-based approaches: statistical text analysis (align-
ment, etc.), example-based machine translation, hybrid systems combining
traditional linguistic rules and statistical methods, and so forth. Above all, the
crucial problem of lexicon acquisition (always a bottleneck for MT) is receiv-
Ing major attention by many research groups, in particular by exploiting the
large lexical and text resources now available (e.g. from LDC, ELRA, and the
Internet itself). These developments promise faster system development
times, and wider deeper language coverage.

In time there will be fewer ‘pure’ MT systems (commercial, online, or
otherwise) and more computer-based tools and applications where automatic
translation is just one component — this will be the case particularly with special-
Ised systems for specific users and specific domains. Integrated translation soft-
ware will be the norm, available and accessible for anyone from their own com-
puter (desktop, laptop, network-based, etc.) and from other equipment linked to
networks (televisions, mobile telephones, hand-held devices, etc.). Most proba-
bly, software will no longer be bought for stand-alone computers (whether PCs
or client-servers) but accessed from the Internet as and when required. Automat-
ic translation will become an everyday and essential part of the global infor-
mation society.

1. Divide the whole text into logical parts. Entitle these parts.
2. Write down main sentences from each part.
3. Prepare short retelling of the text according to your plan.

Discussion
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Is MT useful? Have you ever used MT? What is the main applica-
tion of MT?

TEXTS FOR ADDITIONAL READING
PUBLIC INTEREST IN SCIENCE

At the time when the U.S. society has embarked on more technological
adventures than ever before, Americans apparently understand less about sci-
ence and technology than citizens of other western countries. But understanding
alone is not the issue; rather, it is the complex relationship among public under-
standing, public confidence in science and technology, and the public interest.
From the turn of the century through World War Il, American technology and
science came into its own. New inventions for the benefit of consumers were
talked about everywhere from the Sears and Montgomery Ward catalogs to pop-
ular magazines; stories about the new invention, the telephone, were plentiful;
and even if not everyone understood the new technology, they had confi-
dence in it.

Military technology, given its lasting impact on everyone’s lives during
wartime, seemed easier to fathom “back then.” Soldiers understood how a gun
worked; stories abound about how American GI’s were able to fix things
on the spot, using whatever spare parts they could lay their hands on. People
thought they understood the technology that surrounded them and that it was es-
sentially beneficial. With the development of the atomic bomb (necessarily
shrouded in secrecy) came the end of innocence. The shattering of Hiroshima
and Nagasaki was accompanied, for many, by a shattering of faith in science and
technology as forever benign and helpful. In ways that we have only now begun
to understand, the image of destruction associated with the atom bomb has af-
fected all technology, certainly all technology associated with nuclear power and
nuclear waste, With Three Mile Island, Bhopal, the Challenger accident, and
Chernobyl, this image of destruction has become the paradigm, for many, of all
science and technology. The discovery of restriction enzymes that slice strands
of DNA into separate pieces, and that DNA pieces from different species will
connect with each other, has given rise to the great hope of understanding and
curing genetic diseases. Yet it also has raised fears of somehow disturbing
the natural universe, changing things that ought not to be tinkered with.
To know more sometimes is to fear more: ‘“unintended consequences” is today
a familiar refrain; even good intentions have side effects.

The very advance of biological and medical knowledge itself leads
to frustrations and contradictions, further undermining confidence in science.
If we can perform the miracle of organ transplants, why can we not cure multi-
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ple sclerosis? If we can cure childhood leukemia, why not lung cancer? Science
editor Daniel E. Koshland writes: “Basic (fundamental or pure) research is driv-
en by a scientist’s curiosity or interest in a scientific question. The main motiva-
tion is to expand man’s knowledge, not to create or invent something.” There is
no obvious commercial value to the discoveries that result from basic research.

For example, basic science investigations probe for answers to ques-
tions such as:

How did the universe begin?

What are protons, neutrons, and electrons composed of?

How do slime molds reproduce?

What is the specific genetic code of the fruit fly?

Most scientists believe that a basic, fundamental understanding of all
branches of science is needed in order for progress to take place. In other words,
basic research lays down the foundation for the applied science that follows.
If basic work is done first, then applied spin-offs often eventually result from
this research. As Dr. George Smoot of LBNL says, “People cannot foresee
the future well enough to predict what’s going to develop from basic research.
If we only did applied research, we would still be making better spears.”

Applied research is designed to solve practical problems of the modern
world, rather than to acquire knowledge for knowledge’s sake. One might say
that the goal of the applied scientist is to improve the human condition.

For example, applied researchers may investigate ways to improve agri-
cultural crop production; treat or cure a specific disease; improve the energy ef-
ficiency of homes, offices, or modes of transportation.

Some scientists feel that the time has come for a shift in emphasis away
from purely basic research and toward applied science. This trend, they feel, is
necessitated by the problems resulting from global overpopulation, pollution,
and the overuse of the earth’s natural resources.

There has been a noticeable shift in philosophy regarding the types
of research receiving federal funding in recent years. Universities get much of
their money from the National Science Foundation (NSF). Research at
the Berkeley National Laboratory is funded primarily by the Department
of Energy (DOE) and the National Institutes of Health (NIH).

Congress has a strong influence on what types of research get funded, be-
cause it allocates money to these various federal agencies. Some members
of Congress want to see less money given to basic research projects that proba-
bly will not lead to applied work for quite some time.

This shift in national priorities has greatly concerned many scientists.
In fact, a group of 60 Nobel-prize winning researchers co-signed a letter that
was sent to the President and every member of Congress. As a result not all
large-scale projects involving basic research have been cut.
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Industry does little basic research today. Due to the competitive nature
of the business world, commercial research tends to emphasise projects requir-
ing less than 10 years to develop a new product or process. Businesses simply
cannot afford to engage in long-term research projects. As a result, universities
and government laboratories are left with the responsibility to carry out basic re-
search and long-term applied research.

Mankind has become a dominant force in the shaping and manipulation
of our global environment. Many scientists are greatly concerned that, in
the next 40 years, the population of our planet will increase so dramatically that
the earth will no longer be able to support our current standard of living.
As more and more countries become industrialised, the problems associated
with this lifestyle — overuse of raw materials, energy consumption, pollution —
will also increase. Scientists are worried that the planet will reach an unsustain-
able level of use.

Science research may be able to help solve these problems. This would
require funding for long-term applied research — research geared not toward cre-
ating products to help us compete with other industrialised nations, but rather
research focused on sustainable use of our planet’s resources.

ALFRED NOBEL

Alfred Nobel was born in Stockholm on October 21, 1833. His father
Immanuel Nobel was an engineer and inventor who built bridges and buildings
in Stockholm. In connection with his construction work Immanuel Nobel
also experimented with different techniques for blasting rocks.

Alfred’s mother, born Andriette Ahlsell, came from a wealthy family.
Due to misfortunes in his construction work caused by the loss of some barges
of building material, Immanuel Nobel was forced into bankruptcy. The same
year Alfred Nobel was born. In 1837 Immanuel Nobel left Stockholm and
his family to start a new career in Finland and in Russia. To support the family,
Andriette Nobel started a grocery store which provided a modest income.
Meanwhile Immanuel Nobel was successful in his new enterprise in
St. Petersburg, Russia. He started a mechanical workshop which provided
equipment for the Russian army and he also convinced the Tsar and his generals
that naval mines could be used to block enemy naval ships from threaten-
ing the city.

The naval mines designed by Immanuel Nobel were simple devices con-
sisting of submerged wooden casks filled with gunpowder. Anchored below
the surface of the Gulf of Finland, they effectively deterred the British Royal
Navy from moving into firing range of St. Petersburg during the Crimean war
(1853-1856). Immanuel Nobel was also a pioneer in arms manufacture and
in designing steam engines.
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Successful in his industrial and business ventures, Immanuel Nobel was
able, in 1842, to bring his family to St. Petersburg. There, his sons were given
a first class education by private teachers. The training included natural scienc-
es, languages and literature. By the age of 17 Alfred Nobel was fluent
in Swedish, Russian, French, English and German. His primary interests were
in English literature and poetry as well as in chemistry and physics. Alfred’s fa-
ther sent him abroad for further training in chemical engineering to widen Al-
fred’s horizons.

During a two-year period Alfred Nobel visited Sweden, Germany, France
and the United States. In Paris, the city he came to like best, he worked in
the private laboratory of Professor T.J. Pelouze, a famous chemist. There he met
the young Italian chemist Ascanio Sobrero who, three years earlier, had invented
nitroglycerine, a highly explosive liquid. Alfred Nobel became very interested in
nitroglycerine and how it could be put to practical use in construction work.
He also realised that the safety problems had to be solved and a method had
to be developed for the controlled detonation of nitroglycerine. Together with
his father he performed experiments to develop nitroglycerine as a commercially
and technically useful explosive.

He found that mixing nitroglycerine with kieselguhr would turn the liquid
into a paste which could be shaped into rods of a size and form suitable
for insertion into drilling holes. In 1867 he patented this material under the name
of dynamite. To be able to detonate the dynamite rods he also invented
a detonator (blasting cap) which could be ignited by lighting a fuse.

The market for dynamite and detonating caps grew very rapidly and Al-
fred Nobel also proved himself to be a very skillful entrepreneur and business-
man. By 1865 his factory in Krimmel near Hamburg, Germany, was exporting
nitroglycerine explosives to other countries in Europe, America and Australia.
Over the years he founded factories and laboratories in some 90 different places
in more than 20 countries.

Intensive work and travel did not leave much time for a private life.
At the age of 43 he was feeling like an old man. At this time he advertised in
a newspaper “Wealthy, highly-educated elderly gentleman seeks lady of mature
age, versed in languages, as secretary and supervisor of household.” The most
qualified applicant turned out to be an Austrian woman, Countess Bertha Kin-
sky. After working a very short time for Nobel she decided to return to Austria
to marry Count Arthur von Suttner. In spite of this Alfred Nobel and Bertha von
Suttner remained friends and kept writing letters to each other for decades. Over
the years Bertha von Suttner became increasingly critical of the arms race. She
wrote a famous book, Lay Down Your Arms and became a prominent figure in
the peace movement. No doubt this influenced Alfred Nobel when he wrote his



59

final will which was to include a Prize for persons or organisations
who promoted peace.

Alfred Nobel’s greatness lay in his ability to combine the penetrating
mind of the scientist and inventor with the forward-looking dynamism
of the industrialist. Nobel was very interested in social and peace-related issues
and held what were considered radical views in his era. He had a great interest
in literature and wrote his own poetry and dramatic works. The Nobel Prizes be-
came an extension and a fulfillment of his lifetime interests.

Alfred Nobel died in San Remo, Italy, on December 10, 1896. When his
will was opened it came as a surprise that his fortune was to be used for Prizes
in Physics, Chemistry, Physiology or Medicine, Literature and Peace.
The executors of his will were two young engineers, Ragnar Sohlman and Ru-
dolf Lilljequist. They set about forming the Nobel Foundation as an organisation
to take care of the financial assets left by Nobel for this purpose and to coordi-
nate the work of the entrepreneur — Awarding Institutions.

GENETIC VARIANTS BUILD A SMARTER BRAIN

Researchers have yet to understand how genes influence intelligence, but
a new study takes a step in that direction. An international team of scientists
has identified a network of genes that may boost performance on IQ tests by
building and insulating connections in the brain.

Intelligence runs in families, but although scientists have identified about
20 genetic variants associated with intelligence, each accounts for just 1 % of
the variation in 1Q scores. Because the effects of these genes on the brain are so
subtle, neurologist Paul Thompson of the University of California, Los Angeles,
devised a new large-scale strategy for tackling the problem. In 2009, he co-
founded the ENIGMA Network, an international consortium of researchers who
combine brain scanning and genetic data to study brain structure and function.

Earlier this year, Thompson and his colleagues reported that they had
identified genetic variants associated with head size and the volume of the hip-
pocampus, a brain structure that is crucial for learning and memory. One of
these variants was also weakly associated with intelligence. Those carrying it
scored on average 1.29 points better on 1Q tests than others, making it one of the
strongest candidate intelligence genes so far.

The researchers have now used the same strategy to identify more genetic
variants associated with brain structure and 1Q. In the new study, they analysed
brain images and whole-genome data from 472 Australians, including 85 pairs
of identical twins, 100 pairs of nonidentical twins, and their nontwin siblings.
They identified 24 genetic variations within six different genes, all of which
were linked to differences in the structural integrity of major brain pathways.
“We measured the insulation of the neural pathways,” says Thompson. “This
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affects how fast nervous impulses are routed around the brain. If the pathways
are insulted poorly, the brain functions less efficiently and is less resistant
to disease.”

Many of the genes were already known, but “most haven’t been linked to
brain integrity before,” says Thompson. He adds that the genes “help to make
cell membranes and connections™ in pathways that are involved in spatial abili-
ties and working memory, which allows us to store information for short periods
of time while performing mental tasks.

The researchers also found that some of the variants are associated with
intelligence, in that individuals carrying them performed several points better
on standardised 1Q tests than others. The variants seem to amplify each other’s
effects, so that possessing more than one provided a synergistic 1Q boost, the
team reports online today in the Journal of Neuroscience. “We found a whole
range of genetic variants that affect the impact of other variants,” says Thomp-
son, “and we are beginning to understand the guiding principles of these
gene networks.”

The researchers used a “highly sophisticated method” that simplifies the
statistics involved by identifying gene networks rather than individual variants,
says human geneticist Silvia Paracchini of the University of St. Andrews
in the United Kingdom, who was not involved in the study.

She questions how robustly the experiments were designed, however, and
says that the number of participants was relatively small for a study of this kind.
“I would like to see the findings replicated, with further evidence
from larger samples.”

Epidemiologist Sarah Medland of the Queensland Institute of Medical Re-
search in Australia adds another note of caution: Most large-scale genetic stud-
ies replicate their findings using preexisting sets of data, Medland says, but
“There was no replication here.” But that may be because there are no other ap-
propriate data sets. Medland says she knows of only one other study that collect-
ed both 1Q scores and the same kind of brain imaging data, and that “the data
probably aren’t comparable.”

DO CELL PHONES CAUSE CANCER?
AN EXPLOSIVE '"MAYBE'

Whether or not cell phones cause brain cancer is a question that’s been
debated (but not answered) for years, and today the World Health Organisation
(WHO) stepped into the fray. A WHO committee that evaluates various poten-
tial cancer-causing agents concluded that radiofrequency electromagnetic fields,
including cell phones, are “possibly carcinogenic” to people. The announcement
was seized upon and published in dozens of news outlets within minutes.
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The International Agency for Research on Cancer (IARC) arrived
at the conclusion of possible carcinogenicity after an 8-day review of the litera-
ture by 31 experts, in Lyon, France. The classification falls in the middle of
IARC’s hierarchy of risk, joining a group of more than 250 potential carcino-
gens that also includes lead, engine exhaust, and occupational exposure to dry
cleaning. In a sign of how tough it is to determine that something doesn’t cause
cancer, just one of the 900 or so agents that IARC has evaluated, caprolactam, a
component of fibers and plastics, falls in the “probably not carcinogen-
IC” category.

When it comes to cell phones, “we found some threads of evidence telling
us how cancer might occur, but I think there are acknowledged gaps and uncer-
tainties,” said Jonathan Samet, chairperson of the IARC Working Group and
a physician and public health expert at the University of Southern California
in Los Angeles, during a press conference. The working group was particularly
influenced by an international study called Interphone that’s examining whether
exposure to radiofrequency electromagnetic fields from cell phones causes can-
cer. Last year, the Interphone study group wrote in the International Journal
of Epidemiology that it saw “no increase in risk of glioma or meningioma.”
It continued: “There were suggestions of an increased risk of glioma at the
highest exposure level, but biases and errors” make it tough to show that the
phones were the cause. “The possible effects of long-term heavy use of mobile
phones require further profound investigation,” they concluded.

IARC would like more research as well. Samet noted that at this point
there are almost 5 billion cell phone subscriptions worldwide, and “we anticipate
an ever larger population that is exposed for longer and longer.” That said, shift-
ing cell phones from the “possible” category to a more definitive one won’t be
easy. Epidemiologic studies like Interphone tend to match healthy people with
those who have brain cancer and ask both to recall their cell phone use. “We
know that is inherently imperfect,” said Samet. And because all these studies
take time to conduct, they inevitably examine older technology. Animal studies
looking at the risk from radiofrequency electromagnetic fields have been mixed,
both in whether they see a danger and in why that might be.

Whether IARC re-evaluates cell phone hazards, the committee says, will
depend on what new research comes out.

HISTORY OF FIBER OPTIC TECHNOLOGY
AND FIBER OPTIC SYSTEMS

People have used light to transmit information for hundreds of years.
However, it was not until the 1960s, with the invention of the laser that wide-
spread interest in optical (light) systems for data communication began. The in-
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vention of the laser prompted researchers to study the potential of fiber optics
for data communications, sensing, and other applications. Laser system could
send a much larger amount of data than telephone, microwave, and other electri-
cal systems. The first experiment with the laser involved letting the laser beam
transmit freely through the air. Researches also conducted experiments letting
the laser beam transmit through different types of waveguides.

Glass fibers soon became the preferred medium for fiber optic research.
Initially, the very large losses in the optical fibers prevented coaxial cables
from being replaced. Loss is the decrease in the amount of light reaching
the end of fiber. Early fibers had losses around 1,000 dB/km making them
impractical for communications use. In 1969, several scientists concluded
that impurities in the fiber material caused the signal loss in optical fibers.
The basic fiber material did not prevent the light signal from reaching the end
of the fiber. These researchers believed it was possible to reduce the losses in
optical fibers removing the impurities. By removing the impurities, construc-
tion of low-loss optical fibers was possible.

There are two basic types of optical fibers, multimode fibers and single
mode fibers. In 1970, Corning Glass Works made a multimode fiber with
losses under 20 dB/km. This same company, in 1972, made a high silica-core
multimode optical fiber with 4 dB/km minimum attenuation (loss). Currently,
multimode fibers can have losses as low as 0.5 dB/km at wavelengths around
1300 nm. Single mode fibers available with losses lower than 0.25 dB/km at
wavelengths around 1500 nm.

Developments in semiconductor technology, which provided the neces-
sary light sources and detectors, furthered the development of fiber optics. Con-
ventional light optics, such as lamps and lasers, were not easily used in fiber op-
tic systems. These light sources tended to be too large and required lens systems
to launch light into the fiber. In 1971, Bell Laboratories developed a small area
light-emitting diode (LED). This light source was suitable for low-loss coupling
to optical fibers. Researchers could then perform source-to-fiber jointing easily
and repeatedly. Early semiconductor sources had operating lifetimes of only a
few hours. However, by 1973, projected lifetimes of lasers advanced from a few
hours to greater than 1,000 hours. By 1977, projected lifetimes of lasers ad-
vanced to greater than 7,000 hours. By 1979, these devices were available with
projected lifetimes of more than 100,000 hours.

In addition, researchers also continued to develop new fiber optic parts.
The types of new parts developed included low-loss fibers and fiber cables,
splices, and connectors. These parts permitted demonstration and research
on complete fiber optic systems. Advances in fiber optics have permitted the in-
troduction of fiber optics into present applications.
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These applications are mostly in the telephone long-haul systems, but are
growing to include cable television, computer networks, video systems, and data
links. Research should increase system performance and provide solutions to ex-
Isting problems in conventional applications. The impressive results from early
research show there are many advantages offered by fiber optic systems.

UNIT 111
MY SCIENTIFIC RESEARCH

I. Read the text and give your arguments for choosing postgradu-
ate studies.

WHY DO WE CHOOSE POSTGRADUATE STUDIES?

What does choosing the postgraduate course mean for a person? It is go-
ing up the level higher than the first degree. What are the reasons for taking
postgraduate studies? The first one is the stimulus of the intellectual challenge:
working with concepts, approaches, methods and ideas, developing skills
of analysis and research among the researchers and academics.

The second reason is the personal challenge. What is the difference be-
tween the undergraduate and the postgraduate level? Undergraduate level devel-
ops study skills and the ability of independent studies, and the postgraduate
course specifies skills perfection, responsibility, independence in one’s own
learning, ability to work with complex ideas and concepts and developing them.

Next, there is the serious problem of career prospects, more interesting
and highly paid jobs. PhD degree or degree of Doctor of Science can be an ob-
ligatory requirement for entering the career, the researcher career or securing
promotion to higher levels. In some professional fields the joint programmes of
universities and employers are undertaken both at undergraduate and postgradu-
ate level and these programmes are defined as the first stage of learning for
the trainees.

For a number of postgraduates entering academic career as the university
teacher and researcher is important. Besides, with rapid extension of higher edu-
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cation in some countries high-status academic position is available only with
the Doctorate. It means the increase of the demand for people educated to Doc-
torate level.

Il. Read the text about types of postgraduate programmes and speak
on your research programme.

TYPES OF POSTGRADUATE PROGRAMMES

Actually, there are two main types of postgraduate programmes: taught
and research. What is the difference? How can one define the programme type?
In taught programmes training is mainly carried out through classroom lectures
and practice, seminars, computing and laboratory, coursework and exams.
The work in a research programme is knowledge development. It is usually part
of the educational institution research. The entry criteria and the description are
of a great help.

All Master’s programmes contain the research elements, and there are
some combined programmes with taught and research elements, for example,
the Doctor of Engineering (DENg). Funded integrated programmes are of special
interest. The designation ‘3+1° means an academic year in the master’s studies
and three-year PhD. The conversion courses are intended to change the students’
research direction according to the new career. That is why these courses are in-
tense and deep in the new research subject. Programme coordinators help every-
body choose the programme.

In fact, stand-alone taught postgraduate programmes are the first stage in
postgraduate education before obtaining a research degree. In the United King-
dom of Great Britain and Northern Ireland there are three levels in taught pro-
gramme: postgraduate certificate (PGCert), postgraduate diploma (PGDip) or
Master’s (in science — MSc). They are less than a year and can be either a part
of continuing professional development (CPD) or preparation for the full time
taught programme.

Sometimes diplomas (MScDiplomas) are awarded to students following
the Master’s (full time programme during a year, part time programme for two
years) without completing the dissertation (20, 000 words). Engineering pro-
grammes can be achieved both as an extended period of undergraduate study
during a year — M (Eng) or stand-alone one-year programmes for thorough
learning the specific area of the discipline — MSc.

In research programmes the master’s level for two years is called Master
of Research (MRes) or Master of Philosophy (MPhil). All these programmes
teach mainly the research skills. PhD is the highest research degree, three years
or more. It is much longer, from 7, 000 to 10, 000 words. With PhD one be-
comes a leading expert in a certain specialisation.
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I11. Insert the prepositions.

1) A highly-qualified adviser is very important ... each postgraduate stu-
dent and candidate ... Master’s degree.

2) Associate professors carry ... the scientific work of their own and
guide postgraduate studies and their scientific research.

3) My brother will become the Doctor of Science after defense ... doc-
torate thesis.

4) Next year | am going to enter magistracy and become the candidate
for degree ... master.

5) After studies ... magistracy the candidate can get the Master’s degree.

6) Studies at magistracy are the stage ... taking postgraduate course.

7) The magistracy offers a wide range both ... part time and full time
programmes.

8) Getting postgraduate courses certificates is an obligation necessity ...
continuing one’s operational procedures.

IVV. Match the parts of the sentences.

1. Every postgraduate has to a. the graduate enters magistracy.
write

2. The adviser has to manage b. after four years of university

studies and graduation.

3. The associate professor posi- c. abstract of thesis before the the-
tion is higher Sis.

4. Candidates for Master’s de- d. than that of the assistant profes-
gree take the course of studies sor.

5. Continuing professional de- e. after postgraduate studies and
velopment courses gives defence of thesis.

6. To become Doctor of Science f. carrying out a lot of scientific
one has research.

7. In magistracy postgraduate g. the process of the research and
students defence.
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8. To become a Master

h. new job competences.

9. All the students, candidates for I. get the degree of Master and
master’s degree, postgradu- then take postgraduate studies.

ates, and teachers

10.Being postgraduate means J. write research papers.

11.PhD degree is given

k. to take the course of doctorate.

V. Match the terms and their definitions.

1. Abstract

a. A particular procedure or set of procedures.

These may include the methods, techniques
and instruments used in a research experiment.

2. Bibliography

. A statement that explains or interprets the data

produced in an experiment.

3. Conclusions

. The organised investigation of questions raised

by scientific theories and hypotheses.

4. Data Book

. A sequence of steps followed in investigating

natural phenomena.

5. Demonstration
Project

. A proposed explanation for a phenomenon.

6. Hypothesis

. A project that retests an experiment already

(Research conducted by someone else. It can also show
Question) how something works.
7. Graph . An organised review of books, articles and

published research on a specific topic.

8. Literature
Search

. A diagram that illustrates a relationship, typi-

cally between two variables. Each variable is
measured along one of two axes.
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9. Methodology I. A brief summary of how the results of an ex-
periment support or contradict a hypothesis.

10. Results J. A brief summary of a research project and its
findings.

11. Scientific k. A documentation of the work done during an

Method experiment. It includes the findings, called da-

ta, collected during an experiment, etc.

12. Scientific I. A list of the books referred to in a research
Research project. It usually appears at the end, or as a
separate section, known as an appendix.

V1. Translate the sentences into Russian.

1) After passing candidate exams, postgraduates get postgraduate certifi-
cates or postgraduate diplomas.

2) Getting postgraduate diploma is a new stage towards the thesis. Post-
graduate diploma comprises the name of the postgraduate course, the place of
studies and the final results of studies during postgraduate training.

3) Postgraduate level is higher than the one of the magistracy. Postgrad-
uate level ensures the career promotion.

4) 1 will take a postgraduate course after magistracy. | am going to take
my postgraduate training in Mathematics.

5) I have been conducting research for two years under the adviser’s su-
pervision. The results of my research are both published and presented in the
electronic form.

6) Getting a research degree is the final and main purpose of postgradu-
ate studies. A research degree opens the way to research broadening and achiev-
Ing better results in science.

7) Research prosecution is very important both in theoretical and practi-
cal research. Research prosecution is an integral part of the methodological
base of studies.

8) My advisor has devoted all his life to science. Science is the main
thing for the scientist.

9) He is a distinguished scientist in the field of computer science. | ad-
mire his activity.

10) The results of scientific work are published in scientific journals or
in abstracts of thesis, in books, articles and reports. There are catalogues of sci-
entific publications in traditional and electronic libraries.
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VI1I. Answer the following questions.

1) Why did you decide to take a Master’s degree course?

2) What is your field? What are you specialising in?

3) What is the title / the headline of your thesis? What is the theme / the
subject of your thesis?

4) s your current research connected with your graduation paper?

5) Have you already begun working at your thesis?

6) Who is your scientific advisor / supervisor?

7) What does your supervisor do? Where does he / she work?

8) In what way does your supervisor help you (with your research)? How
often do you consult your scientific advisor?

9) Do you prefer to work on your own or in a team?

10) Have you ever taken part in scientific conferences?

11) Is your research theoretical or practical?

12) What machines (equipment / materials / technologies / processes) used
in your field do you know? Which of them do you use in your own research?

13) What is the goal of your research? What problem(s) would you like
to solve by your research?

14) Do you know any Belarusian or foreign researchers/investigators
working in your field?

15) Is your field important for the national economy?

16) Do you know any English journals in your field?

17) Are the materials you have read in English useful for your research?
Will you use the materials you have read in your thesis?

VI1II. Get ready to speak on the topic “My Master Degree Research”.
Use the following phrases.

First, let me introduce myself. My name is ...

| am a Master degree student at the department of ...

My scientific supervisor is Prof ...

I work under the guidance of professor ...

My tutor is ...

I work in the field of ...

My major interest is in the field of ...

| am currently doing my master’s degree in ... studies.

I major (specialise) in the field of ...

The title of my future thesis is ...

The subject of my research is ...

The object of my research is the operation (behaviour / processes) of ...
Let me now go into some details regarding the subject | have mentioned.
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| began with the study of literature on the subject including some basic works
written by ...

I have used many different sources of information, such as ...

These problems ... are widely discussed (treated) in literature.

There are many papers discussing the state of the art in the development of ...
The theory of ... was constructed and developed by

The immediate aim (goal / purpose) is to examine the function (behaviour / dy-
namics ) of ...

The main purpose/goal/aim of it is ... to find out / to define / to characterise / ex-
plore / to investigate / to analyse / to gain / ...

It is aimed at ...

A current study in our laboratory is addressing the question of ...

The focus of my research is on the relationship between ... and ... .

It is very important and interesting to examine (analyse / evaluate / describe) the
complex interaction between ... and ... .

| set myself a task / objective to / of ...

The tasks that face us / that we are faced with / are as follows ...

Its objectives are the following: ...

The methods and techniques we apply in this research include experiments (ob-
servations, laboratory tests, field and pilot plant study ...).

The experimental part of my research will mostly consist of tests to be conduct-
edon...

It is therefore quite encouraging that these methods may be used to solve a num-
ber of problems in this instance and get an insight in ...

This work is devoted to an important problem into which too few scientists have
researched until now.

The most challenging problems | have faced are ...

My study deals with the problems of ... / is devoted to the investigation of ...

It touches upon the problems of ...

Earlier studies of this subject show that the problem has not been yet properly
explored.

I consider my work to be relevant nowadays because ...

Some of most recent results of the research in ... make use of the .... and the
theory of....

The results may be constructed into a theoretic framework that | am going to de-
scribe by systemising the data obtained in the experiments (observations).

I think they will be of considerable practical significance, because ...

| expect to obtain the following results ...

In the future I’'m going to continue my studies and take a postgraduate course.

In conclusion | would like to say that ...
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IX. Do you take part in scientific conferences? Read the text about the
Importance of scientific exchanges and discussions.

ATTENDING A CONFERENCE

Science knows no boundaries and its development becomes faster due
to international cooperation. Scientific exchanges and discussions are always
useful because they contribute to general scientific advance. Scientific confer-
ences and symposia give sufficient food for thoughts. A conference is an im-
portant event in a researcher’s life. You can get the information about the com-
ing conference from scientific magazines or from special circulars that are often
sent to universities and other scientific organisations.

If you want to be invited to the conference you should send a short ab-
stract of your report (200 words) to the Organising Committee. If your abstract
Is accepted and you are invited to the conference you will have to submit your
paper some weeks before the conference and make a hotel reservation.

The World Conference on Computers in Education took place in Switzer-
land some years ago. It brought together more than 500 people concerned with
the development and use of computers in primary, secondary and university ed-
ucation, as well as in vocational training. The Conference was organised by
the Swiss Federation of Automatic Control, on behalf of the International Feder-
ation for Information Processing, and had the backing of UNESCO.

The atmosphere of the conference was very friendly. The delegates talked
mostly about science and discussed their research. There you could see promi-
nent scholars.

The chairman declared the conference open. He welcomed the guests and
the participants of the conference and wished them success. He also introduced
honorary guests.

After the conference was opened, the chairman read the agenda and ex-
plained the work to be done. Everyone who wanted to take the floor had to ask
the chairman in advance. The chairman required every speaker to keep
to the point.

The chairman said that the conference would follow a new practice intro-
duced for scientific gatherings with numerous participants: the papers were di-
vided between sections and generalised by a principle speaker for each section
with the discussion following afterwards.

In addition to the Congress a youth world programming tournament was
being held in different countries. The national winners were invited to present
their entry at the Conference. At the same time an exhibition was set up to pre-
sent educational material and a range of hardware and software, going from the
smallest personal computer to the largest distributed information technology
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network, a concrete illustration of the multiple resources of these techniques ap-
plied to teaching and education.

The Conference put the accent on the relations between information tech-
nology and the teaching of other disciplines (computers in the teaching of phys-
Ics, humanities, engineering, economics and social sciences) and on the impact
of new technologies. Moreover, the social impact of information technology on
teachers and students, as well as on leisure were discussed during
the conference.

Other contributions presented reviews of national policies and models
of computer education; a special emphasis was put on the identification of
the needs of developing countries and on the definition of the means to
meet them.

To sum up, at a scientific conference you can:

1. demonstrate the results of your research to your colleagues;

2. get acquainted with the latest achievements in the branch of science you
are engaged in;
probably find investors for your further investigation;
4. have a good opportunity to master your language skills.

w

1. Answer the following questions.

1) Is it important to take part in an international scientific conference?

2) Where can you get information about the conferences?

3) How long should an abstract of your report be?

4) What should you do if you are invited to the conference?

5) When do you have to submit your paper to the conference?

6) What are the duties of the chairman of the conference?

7) What is the difference between plenary and section meetings?

8) Do all participants of the conference have an opportunity to exchange
opinions and discuss scientific problems?

2. Speak about the scientific conference you have recently attended.
Was it really useful for you and why? Use the words and expressions from
the text above.

X. Read the text and write down useful tips.
WRITING SUMMARIES

A summary (an annotation) is a brief characteristic of the contents
of the original or the manuscript. The main purpose of such a simplification is
to highlight the major points from the original (much longer) subject, e.g. a text,
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a film or an event. The target is to help the audience to get the main idea in a
short period of time. We will take into consideration a summary on the content
of scientific literature. There are different types of summaries. They are classi-
fied according to their aims of usage and their essence. The first type is a refer-
ence summary. Such summaries report the theme of the original, give some facts
of it and don’t express any opinion of the original work. The second type is
a summary of recommendation. These summaries estimate the original and de-
fine a suitable class of readers.

There is another classification of summaries according to the quantity
of the original contents. The first kind is a general summary. They give some
general characteristics of the original document. These summaries are written
to a wide circle of readers. The second one is a specialised summary. They show
some special aspects of the original. They are written to specialists in a variety
of sciences. Summaries usually have a clearly arranged structure and they are
written in a logical, chronological and traceable manner. In contrast to a résumé
or a review, a summary contains neither interpretation nor rating. Only the opin-
ion of the original writer is reflected — paraphrased with new words without quo-
tations from the text. Unlike a retelling, a summary has no dramatic structure
and is written in present tense or historic present. Because summaries should be
significantly shorter than the original, minor facts have to be left out. However
all major conclusions should remain. In summaries only indirect speech is used
and depictions are avoided. Summaries of books or dissertations present the ma-
jor facts in common scientific language and should be about from a half up to
one page long.

A person has to do the following things to write s summary:

- to read the text attentively;

- to formulate the main statement;

- to reread the text and underline important ideas and arguments according
to the main statement;

- to introduce the author and title of the work in the opening sentence;

- to mention the important facts in chronological order.

If a person is going to write a summary he has to know some requirements

concerning writing them:
1) the volume of a summary is from 500 to 2000 symbols;
2) a logical structure should be kept.
It is also necessary to take the language peculiarities into consideration:

- to give the main ideas and facts of the original simply and in brief;
- to avoid repetitions;
- not to repeat the title of the original,
- to use the same terms as in the original,
- to use the accepted abbreviations and shortenings;
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- to avoid using adjectives, adverbs, introductive words a lot;
- to use word combinations helping to organise structure of summaries;
- to use key-patterns.
Each summary has a certain structure. It consists of several parts:
1. The introduction. It is the stage where a reader faces the problem.
2. The body. It expresses the main facts and problems of the original
document.
3. The ending. It gives recommendations for a definite group of readers.

Usually a person begins to write a summary from the compression of
information stated in the original. It’s a difficult process which consists of
three main steps:

1) It’s necessary to express the main facts using the minimum of the
original paper.

2) It’s necessary to follow the main ideas of the original.

3) It’s necessary to find some extra information about this problem.

The compression can be done in two ways.

The first one is a process of diminishing the quantity of the original in-
formation. The second one is a process of keeping information completely.

The first type of compression is divided into two variants:

1) omission of details;
2) generalisation of the rest.

The second type of compression is divided into two types as well.
The first one is a combination.

A combination is a way of organising the text when two or more sentenc-
es are combined in one short construction where the same components are
used once.

E.g. 1. It takes only one number to describe a scalar quantity. It takes sev-
eral numbers to describe a scalar quantity. It takes several numbers to describe
a vector quantity. It takes only one number to describe a scalar quantity and sev-
eral —a vector one.

The second one is a substitution.

A substitution is a way of organising the text when a part of the text is
substituted by shorter one keeping the minimum of information of the original.

E.g. 1. He made up his mind to start the construction of another device.
He decided to start...

2. The methods of multiplication of fractions in algebra are identical with
those in arithmetic.

Compression of the original text is the first step of writing summaries.

The next one is making a logical plan of the text. A person looks through
the text and finds the most important sentences. It’s also necessary to pay atten-
tion to the language of writing summaries. A mention should be made about
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key-patterns usually used while writing them. They perform different functions.
The key-patterns or speech models make process of communication simpler,
help not to waste time and to organise the ideas better.

There is a classification of key-patterns according to their tasks. It’s built
on the basis of notions. Usually there is a general notion and a lot of notions
connected to them.

Key-patterns for writing summaries:

The article deals with . . .

As the title implies... the article describes ... .

The paper is concerned with ... .

It is known that ... .

It should be noted that ... .

The fact that ... is stressed.

A mention should be made ... .

It is spoken in detail about ... .

It is reported that ... .

The text gives valuable information on ... .

Much attention is givento ... .

It is shown that ... .

The following conclusions are drawn ... .

The paper looks at recent research dealing with ... .

The main idea of the article is ... .

It gives a detailed analysis of ... .

It draws our attention to ... .

It is stressed that ... .

XI.Read the text and write a summary of it following the tips you
have written down.

ARTIFICIAL INTELLIGENCE AT EDINBURGH UNIVERSITY:
A PERSPECTIVE

Acrtificial Intelligence (Al) is an experimental science whose goal is to un-
derstand the nature of intelligent thought and action. This goal is shared with
a number of longer established subjects such as Philosophy, Psychology and
Neuroscience. The essential difference is that Al scientists are committed to
computational modelling as a methodology for explicating the interpretative
processes which underlie intelligent behaviour, that relate sensing of the envi-
ronment to action in it. Early workers in the field saw the digital computer as the
best device available to support the many cycles of hypothesizing, modelling,
simulating and testing involved in research into these interpretative processes.
They set about the task of developing a programming technology that would en-
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able the use of digital computers as an experimental tool. Over the first four
decades of Al’s life, a considerable amount of time and effort was given over to
the design and development of new special purpose list programming languages,
tools and techniques. While the symbolic programming approach dominated at
the outset, other approaches such as non-symbolic neural nets and genetic algo-
rithms have featured strongly, reflecting the fact that computing is merely
a means to an end, an experimental tool, albeit a vital one.

The popular view of intelligence is that it is associated with high level
problem solving, i.e. people who can play chess, solve mathematical problems,
make complex financial decisions, and so on, are regarded as intelligent. What
we know now is that intelligence is like an iceberg. A small amount of pro-
cessing activity relates to high level problem solving, that is the part that we can
reason about and introspect, but much of it is devoted to our interaction with the
physical environment. Here we are dealing with information from a range of
senses, visual, auditory and tactile, and coupling sensing to action, including the
use of language, in an appropriate reactive fashion which is not accessible to
reasoning and introspection. Using the terms symbolic and sub-symbolic to dis-
tinguish these different processing regimes, in the early decades of our work in
Edinburgh we subscribed heavily to the view that to make progress towards our
goal we would need to understand the nature of the processing at both levels and
the relationships between them. For example, some of our work was focused
primarily on symbolic level tasks, in particular, on automated reasoning, expert
systems and planning and scheduling systems, some aspects of our work were
focused on natural language processing, machine vision, such as object recogni-
tion, whereas other work dealt primarily with tasks at the sub-symbolic level,
including automated assembly of objects from parts, mobile robots, and machine
vision for navigation.

Much of Al’s accumulating know-how resulted from work at the symbol-
ic level, modelling mechanisms for performing complex cognitive tasks in re-
stricted domains, for example, diagnosing faults, extracting meaning from utter-
ances, recognising objects in cluttered scenes. But this know-how had value be-
yond its contribution to the achievement of Al’s scientific goal. It could be
packaged and made available for use in the work place. This became apparent in
the late 1970s and led to an upsurge of interest in applied Al. In the UK, the
term Knowledge Based Systems (KBS) was coined for work which integrated
Al know-how, methods and techniques with know-how, methods and techniques
from other disciplines such as Computer Science and Engineering. This led
to the construction of practical applications that replicated expert level decision
making or human problem solving, making it more readily available to technical
and professional staff in organisations. Today, AI/KBS technology has migrated
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into a plethora of products of industry and commerce, mostly unknown to
the users.

TEXTS FOR ADDITIONAL READING

U.S. STUDENTS FLOCK TO GRADUATE
SCIENCE PROGRAMMES

The data are strangely absent from most discussions about the inadequa-
cies of science education in the United States. But a new report from the Na-
tional Science Foundation (NSF) finds that the number of Americans pursuing
advanced degrees in science and engineering has risen sharply over the past
decade and stands at an all-time high.

U.S. politicians are constantly complaining that the nation’s system
of higher education isn’t producing the high-tech workforce needed to keep
the country’s economy competitive. And one big reason, they say, is a lack
of student interest in the so-called STEM (science, technology, engineering,
and mathematics) fields. But the numbers, at least for graduate education, tell
a different story.

An NSF analysis released today shows that graduate enrollment in
science and engineering programmes at U.S. institutions increased 35 %
from 2000 to 2010, to a record 556,532. What experts regard as an even
more sensitive barometer of student interest has shot up even faster, with
first-time, full-time graduate enrollment in STEM programmes registering
a 50 % increase over the decade.

A closer analysis of the numbers, which come from NSF’s annual Survey
of Graduate Students and Postdoctorates in Science and Engineering, offers still
more encouraging demographic news. Although foreign students make up 30 %
of the total enrollment in U.S. graduate science and engineering programmes,
and while they constitute a majority in several fields, their slice of the overall
pie has not grown in the past decade. Rather, the pools of U.S. citizens and those
with temporary visas each grew by 35 %.

Individuals and organisations trying to attract more women and minorities
Into careers in science and engineering also have cause for celebration. The
number of female graduate students in STEM fields grew by 40 % over the dec-
ade, outpacing the 30 % growth rate for men. Likewise, the growth of Hispanic
and African-American STEM graduate students rose by 65 % and 50 %, respec-
tively, outpacing the 35 % growth for the overall population.

The author of the report, NSF’s Kelly Kang, points out that the increasing
interest in STEM degrees among U.S. students is not a new phenomenon.
She says her analysis simply provides additional evidence of a decade-
long trend.
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That is certainly true. On the other hand, it can take a long time for politi-
cians to abandon arguments based on outdated numbers and to embrace new da-
ta that make the opposite case. The latest information from NSF has the poten-
tial to change minds and, in turn, influence the debate about preparing the next
generation of U.S. scientists and engineers.

GLOBAL SCIENCE RESEARCH AND
THE VALUE OF INTERNATIONAL COLLABORATION

Science research spending around the globe has increased by 45 percent
to more than $1,000 billion (one trillion) U.S. dollars since 2002. In 2008,
218 countries generated more than 1.5 million research papers, with contribu-
tions ranging from Tuvalu’s one paper to the U.S.” 320,000 papers. The U.S.
leads the world’s production of science research, accounting for 21 percent of
publications and nearly $ 400 billion worth of public and private science R&D.
BRIC and other developing countries, including China, India, Brazil and South
Korea, account for much of the increase in scientific publications.

A study by the U.K. Royal Society points out that the BRIC countries,
along with South Korea, “are often cited as rising powers in science.” From
2002 to 2007, the China, India and Brazil more than doubled their spending
on science research, bringing their collective share of global spending up
from 17 to 24 percent.

Engineering is a common focus of science research in China, India and
Russia. Scientific fields in which China has developed a leading position include
nanotechnology and rare earths. Agriculture and biosciences are two important
fields of emphasis in Brazil, which is a leader in biofuels research.

In keeping with their rapid economic development and massive popula-
tions, China and India, the world’s first and second most populous countries,
produce large and growing numbers of science and engineering graduates each
year. In 2006, about 2.5 million students in India and 1.5 million students in
China graduated with degrees in science and engineering.

INTERNATIONAL COLLABORATION

Today, over 35 percent of science research articles are the result of inter-
national collaborations among researchers from different countries, a 40 percent
increase from 15 years ago. The number of internationally co-authored papers
has more than doubled since 1990.

The US, UK, France and Germany continue to be key hubs of internation-
al collaboration in science research. Researchers in other developed and devel-
oping countries actively collaborate with scientists from these countries. Ac-
cording to the Royal Society report, “while links between the BRIC countries
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(Brazil, Russia, India and China) have been growing in recent years, they pale in
comparison to the volume of collaboration between these individual countries
and their partners in the G7.”

International science research often takes the form of regional collabora-
tion. Regional political institutions, including the European Union (EU), African
Union (AU) and the Association of Southeast Asian Nations (ASEAN), each
have their own research strategies that foster and facilitate regional collaboration
in science research.

“South-South Collaboration” between developing countries is a growing
form of international science research. The International Centre for South-South
Cooperation in Science, Technology and Innovation was inaugurated in Kuala
Lumpur, Malaysia in 2008 under the auspices of UNESCO. An initiative of In-
dia, Brazil and South Africa promotes South-South cooperation in several are-
nas, including science and research collaboration in fields such as nanotechnol-
ogy, oceanography and Antarctic research.

There are a number of important benefits, motivations and enabling fac-
tors that help explain the growth of international collaboration in science re-
search, including: 1) greater impact; 2) scientific discovery; 3) scale of research
projects; 4) scope and complexity of research topics and international issues;
5) capacity-building; and 6) advances in technology and communications.

Fourteen countries experienced more than a three-fold increase in their
standard domestic publication impact by collaborating with one or more of
22 partner countries. Each additional international author leads to an increase in
a paper’s impact, up to a tipping point of about ten authors. By collaborating
with one another, scientists can access complementary skills and knowledge and
stimulate new ideas.

The scale of some major science research projects is too large for most
countries to undertake on their own. In such cases, international collaboration is
necessary to meet extensive requirements for human, financial and other re-
sources. The scope and complexity of certain science research topics and objec-
tives can also drive international collaboration.

Many of the world’s most pressing social problems are international is-
sues that call for collaboration and cooperation. Climate change, food security,
public health (e.g., AIDS/HIV, malaria and tuberculosis) and sustainability are
just a few of the global issues that require international collaboration
and solutions.

Collaboration allows scientists in one country to build their capacity to
conduct significant science research by leveraging the resources of partners in
other countries. Collaboration can be particularly beneficial to partners from de-
veloping and developed countries.
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Advances in technology have contributed greatly to the feasibility and ap-
peal of international collaboration. For researchers in developing and developed
countries alike, improvements in communication technologies and services have
made international collaboration simpler, faster and cheaper than ever before.

GRAMMAR TESTS
THE ARTICLE
1. This book is about ... Central Africa.
a) the C)a
b) — d) an
2. ... Volga is the longest river in Europe.
a) A c) The
b) An d) —
3. ... Elbrus is the highest mountain in Russia.
a) — c) the
b) an d) a
4. 1s ... Malta in ... Mediterranean?
a)a,a C)— —
b) the, the d) —, the
5. ... Big Ben is a symbol of London.
a) — c) The
b) An d) A
6. ... Tate Gallery is the main modern art museum in London.
a) An c) A
b) The d) —
7. He was in ... Northern Ireland last year.
a) — c) the
b) a d) an

8. The USA is washed by ... Atlantic Ocean.
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a) an c) the
b) — d) a
9. Rembrandt, a famous painter, was born in ... Netherlands.
a)a Cc) —
b) an d) the
10. ... Morocco is in ... North Africa.
a) —, the C)—, —
b) The, the d) The, —

ADJECTIVES AND ADVERBS
DEGREES OF COMPARISON

1. It was ... music | have ever heard.

a) more beautiful c) less beautiful
b) the most beautiful d) beautiful
2. 1 have ... time than he does.
a) least c) larger
b) most d) less
3. Your English is much ... now. You’ve made ... mistakes this time.
a) best, few C) better, less
b) the best, less d) better, fewer
4, Please, tell me something ... than this old joke.
a) interesting c) less interesting
b) more interesting d) the most interesting
5. It is much ... to speak English than to understand.
a) the most difficult c) more difficult
b) difficult d) most difficult
6. He is ... among his groupmates.
a) old c) taller
b) the youngest d) short
7. I make ... mistakes now than last year.
a) few c) fewer
b) — d) the fewest
8. Itis ... and ... to live here than there.
a) warm, most pleasant c) warmer, pleasant
b) warmest, pleasanter d) warmer, more pleasant
9. Which is ... country in the UK?
a) industrial c) the most industrial
b) more industrial d) most industrial

10. The ... you start, the ... you’ll finish.
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a) soon, more quickly c) sooner, more quickly
b) sooner, quickly d) soon, quickly
QUESTIONS
1. ... could you know that was bad?
a) Why c) How
b) When d) What
2. ... were you doing last Monday at 6 o’clock?
a) What c) Why
b) When d) Who
3. ... was my dog in the evening? ... is he so muddy?
a) When, What c) Where, Why
b) Whom, When d) Who, Where
4. ... do you go for a trip? — Twice a year.
a) How much c) How long
b) How often d) How
5. ... mansion is it? — It’s mine.
a) Who c) Whom
b) How d) Whose
6. ... of you should I reprimand (menmate BeITOBOP)? ... is to blame?
a) What, Whose c¢) Which, Who
b) What, Whose d) When, Who
7. For ... are you going to purchase it? — For my little son.
a) whose c) whom
b) which d) what
8. ... do you aim at? — | aim at money and power.
a) Why c) Which
b) What d) Who
9. How ... do you earn? ... is your salary?
a) many, Which ¢) much, What
b) much, Why d) many, Whose
10. ... doctor do you like most of all? Dr. Christina or Dr. Juliet?
a) Which c) When
b) Why d) Whom

QUESTION TAGS

1. You will come along with us, ... you?
a) will c) won’t
b) are d) aren’t



82

2. Linda knows five languages, ... she?
a) does c) doesn’t
b) do d) is
3. He can jump for 60 minutes without a break, ... he?
a) can C)is
b) isn’t d) can’t
4. We haven’t got a chair, ... we?
a) have c) haven’t
b) have not d) are
5. 1 didn’t send a letter, ... I?
a) didn’t c) do
b) am d) did
6. We are happy together, ... we?
a) are c) do
b) does d) aren’t
7. She isn’t nice and amiable, ... she?
a) is c) does
b) do d) isn’t
8. I’m tall and pretty, ... I?
a) are C) am
b) am not d) aren’t
9. Let’s change the subject, ... we?
a) should c) shall
b) are d) do
10. Nobody answered me, ...they?
a) did c) do
b) didn’t d) are
TENSES IN ACTIVE
AND PASSIVE VOICE
1. He ... some new shoes last month.
a) bought C) buying
b) buy d) buys

2. A: ... did she ... a job?

B: In the car factory.
a) When, get
b) Who, get

c) Where, got
d) Where, get

3. Max didn’t ... yesterday afternoon; he ... at home.

a) go out, stayed

b) went out, stayed

C) go out, stay
d) went out, stay
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4. A: ... you ... Jane last month?

B:No,I....
a) _, saw, didn’t ¢) Did, see, didn’t
b) Did, saw, didn’t d) Did, see, did
5. Geoffrey ... French before, but he ... at university now.
a) study didn’t, studies ¢) didn’t study, study
b) did not study, studies d) didn’t studied, studies
6.1 ... a friend while I ... the shopping.
a) was meeting, did Cc) met, was doing
b) meet, do d) met, did
7.1... for my things when I ... someone call my name.
a) paid, was hearing c) pay, heard
b) was paying, hear d) was paying, heard
8. While we ... a drink, a waiter ... a pile of plates.
a) had, was dropping c) have, dropped
b) have, drop d) were having, dropped
9. While the waiter ... up the broken plates, he ... his finger.
a) picked, was cutting c) was picking, cut
b) pick, cut d) picks, cut
10. While I ... this morning, I ... my money. | don’t know how.
a) shopped, lose c) was shopping, lost
b) shopped, was losing d) shop, lose

11. What ... at 20 years old, that’s to say five years ago? ... anywhere or were
you jobless?

a) did you do, did you work

b) were you working, did you work

¢) had you worked, were you working

d) were you working, did you work
12. The other day we ... her at the shop. She was busy putting on a red scarf.

a) were meeting C) met
b) meet d) had met
13. My mother ... supper by 7. When I ... she was still preparing it.
a) did not cook, was returning c) had cooked, return
b) wasn’t cooking, returned d) had not cooked, returned
14. Last summer our kids ... in the competition. They won first place.
a) took part c) was taking part
b) were taking part d) had taken part
15. It ... his first voyage that day. He ...to New York many times.
a) were not, was already Cc) was, been already

b) wasn’t, had already been d) was not, was already
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....I started talking ... they interrupted me.

a) hardly have, when c) hardly, if
b) hardly had, when d) hardly had, than
Once upon a time there ... a witch with her husband and stepdaughter.
a) were living c) living
b) had lived d) lived
We went home after it ... snowing.
a) had stopped c) have stopped
b) stopped d) was stopping
... your bother ... off the table before I turned up?
a) have, felled c) did, fell
b) had, fallen d) did, fall
She ... school in 2000, then she ... a job and then she ... married in 2005.
a) finished, found, got c) was finishing, find, get

b) had finished, had found, had got d) finished, find, get

Is it the second time you ... Britain? No, I ... Britain four or five times.
a) have been to, have been to c) had been to, was in
b) were in, was in d) was going to, was to

Tomand I ... friends since childhood.

a) has been C) were
b) have been d) was
We ... a kitten 2 months ago.
a) bought c) have bought
b) were buying d) buy
He ... his work yet.
a) didn’t finish c) haven’t finished
b) hasn’t finished d) hadn’t finished
Last night my neighbour ... you in a perfumer’s shop.
a) seen C) seed
b) have seen d) saw
We ... to throw a party three days ago but mother ... no.
a) have decided, have said c) decided, said
b) has decided, said d) were deciding, say
... you ... my letter from the USA yet? I ... it to you a week ago.
a) have, receiving, was sending c) did, receive, sent
b) have, received, sent d) are, received, sent
Why ... you ... my breakfast before I came back? Were you so hungry?
a) have, eaten C) has, eaten

b) had, eaten d) did, ate
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When John made his mind to sign up for English course, Tom ...already
..t

a) had, done c) have, done
b) did, do d) has, done
She ...a member of our organisation for more than 10 years.
a) has be c) have been
b) was d) has been
You are the most beautiful woman I ... ever .... Why are you single then?
a) have, seen c) had, seen
b) has, seen d) was, seen
She ... only for half a year before she was fired.
a) has worked c) had worked
b) worked d) was working
Can you tell me where Kate is at the moment? — | don’t know, she ... just ...
a) have, leave c) have, left
b) has, leave d) has, left
your mother ... the table by the time you were back from Canada?
a) has, laid c) had, lad
b) had, laid d) had, lying
I’m sorry. | can’t help you at the moment. | ... dinner.
a) will cook Cc) am cooking
b) cook d) cooked
I ... to miss classes when I went to school.
a) used C) use
b) using d) was using
Listen! Somebody ... to break into our house! Call the police immediately.
a) is trying C) are trying
b) tries d) tried
More and more animals ... extinct. We need to take care of nature.
a) is becoming C) are becoming
b) become d) will become
She’s always ... at me when she’s in a bad mood.
a) nag C) nagged
b) nagging d) nags
My nephew ... for another job these days. He wants to work at night.
a) are looking c) look
b) looking d) is looking
Look at her hands! They are dirty! She ... fruits for 2 hours.
a) has been picking c) have been picking

b) was picking d) picked
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.. youstill ... ... at six o’clock?
a) Will, working be c) Working, will be
b) Be, will working d) Will, be working
He ........ at midnight.
a) be will sleep c) be will sleeping
b) will be sleeping d) will be sleep
We ... ... ... our flat in May.
a) will be renovating c) will be renovate
b) will being renovate d) be will renovating

Do you have a credit card? If no, we can give it to you for free —No, I ...
cash.

a) will be paying c) will have paid
b) am paying d) will pay
We expect he ... soon, otherwise we’ll be frozen. Then I’m sure we ... cold.
a) will come, will catch c) would be would catch
b) will come, would d) comes, catch
The sports competitions which ... on Sunday ... by a lot of people.
a) are held, will be visited c) will held, will visit
b) have been held, have visited d) will be held, will be visited

The business letter ... just ... .

a) is, written C) has, been written
b) was, written d) were, written
All the business letters ... yesterday. They ... to the post office immediately.
a) answered, take Cc) were answered, were taken
b) are answered, were taken d) answered, took
I...thatI... at the station at 5.
a) was told, should be met c) told, is being met
b) tells, am met d) am told, was met
By the time we came to the bookshop all books ....
a) are sold c) were sold
b) had been sold d) are being sold
New schools ... in our city every year.
a) is built c) are to be built
b) will build d) are built
This year a very beautiful theatre ... in our city.
a) built c) was built
b) has been built d) had been built
This school ... next year.
a) will close c) is closed

b) will be closed d) was closed
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54. It is winter. Everything ... with snow.

a) is covered C) covered
b) were covered d) will cover
55. The report .... by 6 o’clock.
a) is finished c) will finish
b) will have been finished d) will be finishing
REPORTED SPEECH
1. He says, “You are right.”
a) He says that | am right. c) He says | was right.
b) He says which I right. d) He said I are right.

2. She says to him, “I have a right to know.”
a) She tells him that she would have a right to know.
b) She tells him she have a right to know.
¢) She says him she has a right to know.
d) She tells him that she has a right to know.
3. We said to them, “We have no money.”
a) We told them that we have no money.
b) We told them that we had no money.
¢) We told them we have no money.
d) We told to them that we had no money.
4. He said, “I have changed my opinion.”
a) He said that he had changed his opinion.
b) He said that he have changed his opinion.
¢) He said that he would have changed his opinion.
d) He said that he changed his opinion.
5. He said, “I will bring you a book tomorrow”.
a) He said that he would bring me a book the next day.
b) He said that he will bring me a book the next day.
¢) He said that he brings me a book tomorrow.
d) He said that he would bring me a book tomorrow.
6. They said, “We were in the USA the day before yesterday”.
a) They said that they had been in the USA two days after.
b) They said that they had been in the USA the days before yesterday.
¢) They said that they have been in the USA two days before.
d) They said that they had been in the USA two days before.
7. He asked her, “Do you speak English?”
a) He asked her if she has spoken English.
b) He asked her if she speaks English.
c) He asked her if she had spoken English.
d) He asked her if she spoke English.
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8. I asked them, “Have you been to Africa?”
a) | asked them whether they had been to Africa.
b) | asked them whether they have been to Africa.
c) | asked them whether they were to Africa.
d) I asked them whether they would be to Africa.
9. He asked us, “What are your names?”
a) He asked us our names what were.
b) He asked what our names have been.
¢) He asked us what our names are.
d) He asked us what our names were.
10. She said to me, “Don’t talk to me”.
a) She told me not to talk to her.
b) She told me to not talk to her.
c¢) She told me not to talk to me.
d) She told me do not to talk to her.

INFINITIVE AND GERUND

1. He agreed ... the job as soon as possible.

a) start C) starting
b) to start d) starts
2. I stopped ... my book and went to bed.
a) to read c) read
b) will read d) reading
3. My teachers always expected me ... well in exams.
a) did c) doing
b) do d) to do
4. Let me ... for the meal. You paid last time.
a) pay C) to pay
b) paid d) paying
5. The dentist told me ... more careful when I brush my teeth.
a) will be C) being
b) to be d) be
6. I never liked ... to church when I was a child.
a) going c) to do
b) went d) go
7. You can’t ... your car outside the hospital.
a) parks c) to park

b) park d) parking
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8. David always enjoyed ... football at school.

a) to be played c) playing
b) to play d) play
9. My family is trying ... where to go on holiday.
a) decided c) decide
b) to decide d) deciding
10. I’d like ... somewhere different for a change.
a) went c) to go
b) go d) going
11. They prefer ... in a swimming pool all day.
a) playing c) plays
b) to play d) to laying
12. They refuse ... out on trips if it’s too hot.
a) to going c) to go
b) going d) go
13. Last year we managed ... a holiday that suited everyone.
a) found ¢) to find
b) find d) finding
14. We decided ... a house with a swimming pool.
a) renting C) rent
b) to renting d) to rent
15. We began ... about next year’s holiday two months ago.
a) talked c) talking
b) talks d) talk
16. Jim said the switch was dangerous and warned me ... touch it.
a) do not C) not
b) not to d) no
17. She said the letter was personal and didn’t let me ... it.
a) reading c) read
b) to read d) read to
18. She didn’t want ... to go.
a) they c) I
b) his d) me
19. I know him ... a good student.
a) is C) has been
b) to be d) was
20. Carol’s parents always encouraged her ... hard at school.
a) to study c) studied
b) studying d) studies

21. When did you ... him to check the timetable?
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a) asked C) to ask

b) ask d) ask to
22. He saw two girls ... on the stage.

a) to dance c) dancing

b) dances d) are dancing
23. She made her brother ... into the water.

a) to jump C) jump

b) jumps d) jump to
24. She didn’t want her child .... to hospital.

a) to take C) take

b) to taken d) to be taken
25. Do you like ... football on TV?

a) watch c) watched

b) watches d) watching
26. Thank you for ... me.

a) helping c) help

b) to help d) helped

27. ’m afraid of ... mistakes.

a) to make C) made

b) make d) making
28. It is important ....

a) to win C) winning

b) win d) won

29.A: This problem is too difficult. I can’t solve it.
B: Is it really too difficult for you ...?

a) solving c) solve

b) to solve d) solved
30. Have you got anything ... ?

a) reading C) to read

b) read d) reads
MODAL VERBS
1. ... you help me with my homework?

a) Are c) May

b) Can d) Need
2. You ... enter without a tie.

a) aren’t c) can’t

b) ought not d) weren’t



91

3. We ... leave now or we’ll be late.

a) has to C) must
b) can d) will
4. If you had video, you ... record it yourself tonight.
a) could C) can
b) must d) may
5. A: My car has been stolen.

B:....
a) You should ring the police. c) Will you phone the police?
b) Could you ring the police? d) You are phoning the police.
6. A: She can’t sing.

B: Neither ... .
a)do | c) could |
b) am | d) can |
7. If you don’t feel better you ... go to bed.
a) ought ¢) should
b) don’t have to d) needn’t

8. You ... get the 8.45 train. It doesn’t stop at Yorkshire.

a) had better C) mustn’t

b) should d) don’t have to
9. His illness got worse and worse. In the end he ... go into hospital for
an operation.

a) will have to C) must

b) had to d) ought to have
10. You ... any more aspirins; you’ve had four already.

a) mustn’t take ) needn’t have taken

b) shouldn’t have taken d) had better not take
11. You ... spanked her. She didn’t deserve it.

a) shouldn’t have ) needn’t have

b) mustn’t have d) couldn’t have

12. A: 1 wonder who took my alarm clock.
B: It ... Julia. She ... supposed to get up early.

a) might be, is c) could be, is

b) had to be, was d) must have been, was
13. In a hundred years’ time we ... out of water to drink.

a) must have run c) might have been run

b) should have run d) may have run

14. A: Did you enjoy the concert?
B: It was OK, but I ... to the theatre.
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a) needn’t have gone c) must have gone

b) had better go d) would rather have gone
15. When [ was a child, I ... a flashlight to bed with me so that I ... read comic
books without my parents’ knowing them.

a) used to take, could c) was used to taking, could

b) would take, can d) would have taken, was able to

PREPOSITIONS

1. Mozart was born in Salzburg ... 1756.

a) on c) at
b) in d) during
2. It has been raining ... two days without stopping.
a) on c) for
b) during d) at
3. Many interesting suggestions were made ... the meeting.
a) into C) onto
b) for d) during
4. My English courses begin ... 7 January and end ... 10 March.
a) on, in C) at, at
b) in, in d) on, on
5. I’m just going out to do some shopping. I’ll be back ... half an hour.
a) at c) for
b) while d) in
6. Kate works hard during the week, so she likes to relax ... the weekends.
a) in C) at
b) for d) with
7. Our family always gets together ... Christmas Day.
a) at c)in
b) on d) while
8. I haven’t seen Ann ... a few days. | last saw her ... Tuesday.
a) during, on C) during, at
b) for, on d) for, at

9. We met a lot of people ... we were on holiday. ... that time, we also visited a
lot of museums and galleries.

a) while, During c) during, While

b) for, At d) at, For
10. Tom doesn’t see his parents very often — usually only ... the New Year and
sometimes ... the summer for a few days.
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a)on, in c) on, at
b) at, in d) at, on

TEXTS FOR ANNOTATING
THE NEW FRONTIERS

Throughout history, the unknown has attracted explorers lo the earth’s far-
thest and most isolated places. Today, this same urge continues to draw daring
men and women toward the newest frontiers of exploration — the ocean floors
and outer space.

The first expedition to explore the depth and life of the oceans was organ-
Ised in 1872. That year, the Royal Society of London, a British scientific associ-
ation, helped equip the ship The Challenger with instruments to collect infor-
mation about the world’s deep seas. Charles Wyville Thomson, a Scottish natu-
ralist, headed the voyage. The Challenger spent more than three years at sea and
traveled nearly 70,000 miles (110,000 kilometers). This remarkable expedition
led to the development of oceanography, the scientific study of the sea.

During the early 1900s, the Norwegian explorer Fridtjof Nansen devel-
oped instruments for sampling sea-water from any depth and measuring its
temperature. In 1934, William Beebe, an American naturalist descended half
a mile (0.8 kilometer) into the waters off Bermuda in a diving vehicle called
a bathysphere.

The Swiss physicist Auguste Piccard made a major contribution to ocean
exploration during the 1940s. He invented a diving vehicle known as a bathy-
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scaph, which could descend farther than any craft of its day. In 1960, Placard’s
son Jacques and Lieutenant Don Walsh of the U.S. Navy dived the bathyscaph
Trieste into the Mariana Trench, a valley in the Pacific Ocean floor off Guam
that is the lowest known place in the world. They reached a depth of 35,800 feet
(10,910 metres), about 400 feet (120 metres) from the bottom.

During the 1970s, diving vehicles carried explorers to many other areas
and produced startling information. Scientists learned that the lands beneath
the oceans include mountains, plains, and valleys similar to those on dry land.
Oceanographers also discovered many fish and other kinds of sea life that had
been unknown.

Today, some explorers are searching the ocean floor for important miner-
als, such as oil and natural gas. Others are seeking plants or animals that could
become major sources of food. Still others hope to find clues that would help
explain how the Earth was formed.

ANCIENT AND MEDIEVAL EXPLORATION

The first known explorers were really traders from such places as Babylo-
nia and Egypt. Babylonia was an ancient civilization centered in what is now
southeastern Irag. Its traders learned much about distant lands during their trav-
els. Beginning about 2500 BC, Babylonian trading expeditions traveled as far
south as the Indian Ocean and as far west as the Mediterranean Sea. Also about
2500 BC, the Egyptians sent an expedition down the Red Sea to an area on Afri-
ca’s east coast then known as Punt. Scholars believe Punt was in or near what is
now Somalia. In 1500 BC, Egypt’s Queen Hatshepsut sent traders to Punt in
ships powered by both sails and oars.

The Phoenicians became the leading sea explorers of ancient times. These
people lived at the eastern end of the Mediterranean, in the coastal areas of what
are now lIsrael, Lebanon, and Syria. Phoenician explorers became the first to sail
the length of the Mediterranean Sea, perhaps as early as 1100 BC. About
750 BC, they established Carthage near present-day Tunis as a trade and ship-
ping post. Later, they went through the Strait of Gibraltar at the Mediterranean
Sea’s western end, and set up colonies on the Atlantic shores of North Africa.

During the 400s BC, the Phoenicians in Carthage sent out a fleet of
60 ships to explore the Atlantic coast of Africa and establish settlements there.
Hanno, a Carthaginian navigator, commanded the fleet. He probably explored as
far south as present-day Senegal before he began to run out of supplies and
had to return.

The ancient Greeks learned more about world geography than did any
people before them. Ancient Greece reached the height of its power in the
400s BC. During this period, Greek sailors explored the Mediterranean coasts of
Europe and Africa looking for places to set up colonies. The two men who did
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the most to expand this civilization’s knowledge of the world lived about
100 years later and ranged far beyond the Mediterranean area. These men were
Pytheas, who was an astronomer and a mathematician, and Alexander the Great,
who was a king, general, and conqueror.

Pytheas lived in Massalia, a Greek colony located at what is now Mar-
seille, France. He had a plan to study the tides of the Atlantic Ocean in various
places. About 300 BC, Pytheas sailed from Massalia through the Strait of Gi-
braltar. He explored the Atlantic coasts of what are now Portugal, Spain, and
France. Pytheas sailed past the present-day British Isles and continued north-
ward until ice blocked his way and forced him to turn back. Pytheas later spoke
of a land called Ultima Thule that supposedly lay near the northernmost point
of his journey. Scholars believe this land was Iceland or Norway.

POPULATION TRENDS

Earth’s population, or the number of people living on the planet, constant-
ly increases. Population figures are always approximations. No one can know
exactly how many people there are in the world because birth and death records
are not always well kept, especially in developing countries. In general it is con-
sidered that the total population of the world is exceeding 7.5 billion people.

The population growth rate has not always been as high as it is today. Sci-
entists, who study population trends, have found that population growth rates
differ in different parts of the world and vary with the levels of a country’s eco-
nomic development. As a nation develops, it moves through four stages of popu-
lation growth. In the first stage of population growth the number of people in-
creases slowly. The birth rate, or the number of children born per 1,000 people,
is high. But the death rate, the number of people who die per 1,000 people, also
is high. Few children live to be adults. Sickness, malnutrition, and starvation kill
large numbers of people every year. Life expectancy — the average number of
years a person is expected to live — is only about 30. This means that the rate of
natural increase, or the difference between the birth rate and the death rate, re-
mains low.

In the second stage of population growth technological advances in farm-
ing, nutrition, medicine, and sanitation result in increased supplies and im-
provements in health care. So people live longer and many more children than
before live to become adults. The death rate drops rapidly and the population
begins to grow rapidly.

In the third stage most children live to be adults. In order to raise their
standard of living many adults begin limiting the size of their families, thus low-
ering the birth rate. The population still grows, but at a lower rate than before.

Finally, in the fourth stage both the birth rate and the death rate are very
low. At this stage, the population growth rate slows dramatically and may even
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approach zero population growth, or a point at which the birth rate and the death
rate are about equal. In stage four the rate of natural increase is almost as slow
as it was in stage one.

The four stages of population growth may not always apply to every
country of the world but the understanding of the demographic tendencies helps
put the world’s population growth into perspective.

HISTORY OF CENSUS

The term “census” (Latin censere, “to assess”) is primarily referring to the
official and periodical counting of the people of a country or section of a coun-
try; it also means the printed record of such a counting. In actual usage the term
is applied to the collection of information on the size and characteristics of pop-
ulation, as well as on the number and characteristics of dwelling units, various
business enterprises, and governmental agencies.

The earliest known census enumerations were conducted for purposes
of levying (demanding) taxes or for military conscription. Clay tablet fragments
from ancient Babylon indicate that a census was taken there as early as 3800 BC
to estimate forthcoming tax revenues. The ancient Chinese, Hebrews, Egyptians,
and Greeks also are known to have conducted censuses. Not until the Romans
began a count of their empire’s inhabitants, however, did enumerations take
place at regular intervals. The Roman censuses, designed for both taxation and
military conscription, were the responsibility of local censors. In addition to reg-
istering the population and collecting taxes, the censor was also in charge
of maintaining public morals.

With the dominance of the feudal system in the Middle Ages, information
on taxation and personnel for military conscription became unnecessary. Not un-
til the 17" century did a nation again attempt an accurate count of its population.
Sweden has been cited as the forerunner in the collection of information on its
Inhabitants. Its churches were required by law to keep continuous records
of births, deaths, and marriages occurring among all people residing within the
parish boundaries. Such vital statistics registrations are still maintained in Scan-
dinavia, Finland, the Netherlands, and Belgium.

The first true census in modern times, however, was taken in the colony
of New France (France’s North American empire), where the enumeration
of individuals began in 1665. The rise of democratic governments resulted in
a new feature of the census process: the 1790 census of the United States was
the first to be made public after gathered information was tabulated.

During the 19" century and the first half of the 20" century, the practice
of census spread throughout the world. International organisations, such as
the United Nations, have encouraged all countries to adopt uniform standards
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in taking their censuses. Decennial censuses are now taken by many countries
throughout the world.

INTERNATIONAL TRADE

In the very early days people produced everything they needed them-
selves. They made their own clothes, produced their own food and built their
own shelters. At a later stage in human history people began to specialise in do-
ing particular kinds of work, so they no longer produced all of their needs. This
meant that they had to get some of the things which they needed from other
people, and had to supply these people with something else in return. At first
this was done by bartering (simply exchanging one thing for another). Trade by
barter is still to a limited extent practiced in some parts of the world. In most ar-
eas, however, money is now the main medium of exchange.

The buying and selling or exchanging things is known as trade. Trading
involves the buying and selling of both goods and services. Trade can be divided
into two broad types: domestic and external. Domestic trade or internal trade in-
volves the buying and selling entirely within one country. The trading of goods
may take place in market places or in shops or it may involve people selling
goods from door to door or on the street.

External trade or international trade or foreign trade involves the transfer
of goods and services between different countries. Basically countries trade with
each other because they are better at producing certain things than others. Cli-
matic variations among countries offer different possibilities for agriculture.
For example, in the Caribbean it is possible to grow successfully a whole range
of tropical crops such as bananas, cocoa, coconuts, cotton, sugar cane and so on.
None of these crops can be grown in colder countries such as those of Western
Europe. On the other hand, wheat cannot be grown successfully in the Caribbe-
an, but grows well in colder countries such as Canada. As a result, the Caribbean
depends upon colder countries to provide it with wheat or wheat flour and they
in turn purchase tropical crops from the Caribbean.

It is easy to understand why nations import goods they cannot produce.
If people want to eat bananas, bananas must be imported from the countries
where they are grown. But why are clothing, toys, and automobiles imported if
they are also made in the country? There are two answers: quality and price.

A country that specialises in making a certain product may produce goods
of such quality that buyers abroad prefer them to goods made in their own coun-
tries. The Swiss, for example, have long specialised in making watches and sci-
entific instruments, which they export to countries that make these products, too.
American companies specialise in making office machines and computers,
which they export to other countries.

Lower prices are probably connected with the success of imports.
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THE BATTLE OF THE BICYCLE

In Denmark, and in particular Copenhagen, the cycling culture is so strong
that most car drivers are terrified of the cyclists, much in the same way Hindu
driver may fear wandering cows in the streets of Bombay.

Every morning a third of the Danes pick up their bicycle clip and the other
third their car keys, while the final third watch from the windows of public bus-
es and trains. To be honest the future of the car looks rather grim. There are al-
ready more cyclists here than in any other European city. As soon as the first
wave of commuting cyclists decreases around 9.30 a.m., the streets come alive
with a new species of cyclist. Dressed in black lycra leggings and bright yellow
and green jackets, with rucksacks on their backs, crowds of bicycle couriers
move from office to office. The first bicycle couriers started up in Copenhagen
in 1989 when it became clear that bicycles were quicker than taxis within central
city areas with traffic jams and one-way streets. Today many bicycle courier
firms operate around the city with each courier peddling up to 100 km a day,
some even going into Sweden.

So why is cycling in Copenhagen so popular? One of the answers is
the flatness of the terrain and a relatively small size of the city. Distances are
short and at night two-thirds of Copenhageners make their way home to the sub-
urbs. However, the answers to the question are not only geographical but politi-
cal and philosophical. In 1905 Europe’s first Cyclist Federation was founded in
Denmark with the aim of improving cycling conditions. Since then numerous
cycle paths have been built around the city, and different cycling schemes have
been introduced.

One of these schemes is a government initiative to replace the company
car with the company bicycle. Many inner-city firms have been offered bicycles
to encourage staff to take a bicycle rather than take a taxi to their local meetings.
If all goes well, windswept, rosy-cheeked businessmen with the company annual
report in the front basket may soon become the style. This is not such a great
change to business philosophy. Economically speaking the bicycle is certainly
the cheapest form of transport, and within central Copenhagen it is usually the
quickest. One can often see people with mobile phone in one hand and handle
bar in the other, speeding past the lakes on their way into the city.

THE GYPSIES

Brightly painted wagons, colourful costumes, and wild violin music are
part of a culture unique in the world. The culture belongs to bands of nomads
who owe allegiance to no government. This is the culture of the Gypsies, also
called Romanies. Although Gypsies live on every continent except Antarctica,
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they remain concentrated in the nations of Eastern Europe. Population geog-
raphers have had a difficult time taking a census of the Gypsies.

Gypsy origins remain shrouded in mystery. The Gypsies language, Roma-
ny, is an offshoot of Sanskrit, the ancient language of India. Because of this link,
scholars have theorised that Gypsies trace their descent to people who originally
lived in India. For unknown reasons the Gypsies began migrating to Europe
thousands of years ago. By the 1600s Gypsies lived in Europe and North Ameri-
ca, and even in the Americas.

Gypsies usually live in bands of from 10 to several hundred families.
A chief, elected for life, heads each band and governs with the help of a council
of elders. The entire band shares the responsibility of raising the group’s chil-
dren. Such an upbringing gives the children a sense of loyalty to the band and
helps explain why Gypsies seldom leave the band into which they were born.
Gypsies depend on cooperation among band members. Taking advantage of an-
other Gypsy is considered dishonorable.

As have many Nomads, the Gypsies have suffered discrimination from
people through whose domains they pass. They have been accused of bringing
bad luck; being the source of disease, and of lying and cheating. Persecution
reached its height during World War 1l when German Nazis imprisoned and ex-
ecuted more than 500,000 Gypsies.

Although some Gypsies have given up their nomadic life style and settled
in various countries, many still follow traditional ways. As they travel through
the countryside they earn their living as migrant agricultural workers and per-
formers, fortune-tellers, or entertainers.

However, the traditional life style of the Gypsies is rapidly disappearing.
Increasing urbanisation, political tensions, and the policies adopted by many na-
tional governments are forcing Gypsies to give up their nomadic life style and
find permanent jobs.

EL NINO

The Peru Current, which flows northward along the western coast
of South America, sometimes behaves in ways that scientists do not fully under-
stand. Because this usually occurs soon after Christmas, it is called El Nifo,
Spanish for “The [Christ] Child”.

Upwelling — a climatic condition brought on by winds that persistently
drive water away from the coast — is of great biological importance to the west
coast of South America. When upwelling occurs, the cold subsurface water
of the Peru Current rises to replace the usually warm water. The rising, cooler
water is rich in nutrients for phytoplankton — microscopic ocean plants. Tiny
marine animals called zooplankton feed on the trillions of phytoplankton. At the
upper end of the food chain, fish thrive on the abundance of food. This process
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makes the coasts of Ecuador, Peru, and Chile among the world’s most produc-
tive fishing areas.

Occasionally northerly winds replace the prevailing southerly winds and
the cold Peru Current moves westward. In its place comes a warm current — El
Nifio. The warm waters of El Nifio stop the upwelling and completely break
down the normal ecological system. Most of the marine life moves in search
of plankton-rich cooler waters and the fishing fleets follow.

In 1972 El Nifio appeared quite suddenly. Warm water herded fish into
a narrow band of cool water along the coast of Peru. Several thousand fishing
vessels closed in. Together they caught as much as 180,000 tons of fish in a day.

When EI Nifio stopped, upwelling resumed. But most of the fish were
gone. Without fish to consume the plankton, they overmultiplied and exhausted
their food sources. Billions died and decomposed on the ocean floor. Decompo-
sition used large quantities of the water’s oxygen, making the ocean off Peru un-
able to support fish until balance was restored.

Scientists now recognise that El Nifio’s influences reach far beyond
the west coast of South America. Indeed, it is now known that EI Nifio interacts
with worldwide weather patterns. Rainfall shifts from the normally wet western
Pacific toward the drier eastern Pacific. The Philippines and Indonesia experi-
ence drought. Intense heat and drought sweep Australia. Ecuador and Peru re-
ceive heavy rain and floods take heavy tolls in human lives and property losses.
Record-breaking snowfalls paralyse the east coast of North America, while
western Canada and Alaska experience unusually mild winters. All result from
a still-unexplained change in the weather.

CORAL REEFS

In the warm waters of tropical oceans throughout the world lie wondrous
coral reefs that teem with marine life. These reefs make up an important element
in the landscapes of coastal locations in the tropics. Reefs are found in the South
Pacific, around the coastlines of South and Southeast Asia, and around the huge
Island of Madagascar off the southeastern coast of Africa. Reefs also lie along
the coast of tropical Brazil, throughout the Caribbean, and along the coasts
of Florida and Bermuda.

Tiny marine creatures called polyps create corals. Polyps can survive only
in clear ocean water that remains warmer than 18° C throughout the year. Be-
cause polyps also require light, they grow close to the surface. They grow in
many different sizes, shapes, and colours. Each polyp extracts calcium from
ocean water and secretes a skeleton around the lower half of its body.

The formations that we know as coral reefs are the groups of many thou-
sands of individual polyps that have attached themselves to one another with
both living tissue and their external skeletons. They continue to build over time
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on dead polyp skeletons on the ocean floor, on rock, around the cones of under-
sea volcanoes, and on such ocean debris as sunken ships. Coral reefs, then, are
a living, self-repairing colony of polyps and rank among the earth’s most amaz-
ing physical phenomena.

Just off the northeast coast of Australia lies a maritime habitat of coral
reefs, sandbars, coral islands, and sheltered seas. This habitat makes up the
Great Barrier Reef — the largest coral reef in the world. The reef stretches north
and south for more than 2000 kilometres. The reef received the name “barrier
red” because it forms a barrier between the water of the open ocean and the wa-
ter near the shore.

Australia’s Great Barrier Reef is actually an enormously complex struc-
ture composed of many individual reefs. Along the eastern face of the reefs the
Pacific Ocean forms an almost continuous line of surf.

Hundreds of coral islands rise above the water near the Great Barrier
Reef. These islands originally came into being as reefs, perhaps partially ex-
posed to low tide, but covered by water twice each day. Day after day, year after
year, sand and coral debris washed over them and coral grew on than until final-
ly the reef emerged permanently from the ocean. Once above the ocean’s sur-
face, plants produced from seeds carried by wind, waves, and birds grew
on the islands.

THE MYSTERY OF WALES

The story of the Welsh people is one of determined resistance to in-
vaders — the Romans, the Saxons, the Vikings, the Normans and finally the Eng-
lish. After the fall of the Roman Empire in 410 AD, barbarian Angles and Sax-
ons invaded Britain. Legendary kings and princes, like King Arthur, won im-
portant victories against the Saxons but gradually these original ‘Britons’ were
pushed west into the hills and mountains of Wales. Welsh princes fought hard
against the English but Wales was finally conquered. In 1301 Edward | gave his
son the title of Prince of Wales and in 1536 Wales was united with England.

Despite the conquest, this small nation of three million people has main-
tained its unique culture and strong national identity, particularly through its
language. Welsh, a Celtic language very different from English, is one of the
oldest languages in Europe. However, in the nineteenth century and first half of
the twentieth century, the Welsh language declined. The British government
made English the official language and English was the only language allowed
in schools. The number of Welsh speakers went down from 80 % to under
20 % of the population. Since the 1960s, though, there has been a revival.
Welsh, along with English, is an official language and is spoken by half a mil-
lion people. It is taught in schools, it is spoken in the Welsh Assembly, Wales’
own regional ‘parliament’ and there is a Welsh TV channel.
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A tradition of storytelling, poetry and singing began in the castles of the
Welsh princes in the Middle Ages and continues today. Every year, eisteddfods
are held around the country. An eisteddfod is a meeting of poets and singers who
take part in competitions. As well as literature in the Welsh language, Wales has
produced poets in English such as Dylan Thomas and R.S. Thomas. Famous ac-
tors include Richard Burton, Anthony Hopkins and Catherine Zeta-Jones. Wales
Is a musical nation and choirs are important. Nowadays, when the national rugby
team plays in the capital, Cardiff, 80,000 voices can be heard singing the Welsh
hymn, ‘Bread of Heaven’.

The flag of Wales, with its red dragon, is one of the oldest in the world.
It was brought to Britain by the Romans. The patron saint of Wales is St David
who converted Wales to Christianity and established the Welsh church. The
leek, a vegetable, is another national symbol. St David ordered his soldiers to
wear them on their helmets before the Welsh went into battle against the Saxons.

CHEMICALS IN OUR FOOD -
TWO SIDES OF AN ARGUMENT

Much of the food that leaves a farmer’s field undergoes several processing
steps before it reaches our tables. Grain is ground into flour or meal, often en-
riched with vitamins and minerals lost in processing, and then turned into cereal
or bakery products. Meat is smoked, pickled, or otherwise treated to keep it from
spoiling. Salt, pepper, garlic, other herbs and spices, and flavourings improve
the taste of food. Dyes injected into fruit or added to other foods make them
more eye-appealing. Vitamins, minerals, smoke, dyes, stabilizers, thickeners,
salt, and other flavour enhancers, substances with chemical-sounding names —
all these things are food additives.

In the past, most — if not all — food additives came from nature. Today
technology has made it possible for many natural additives to be replaced with
manufactured ones — additives made by putting chemicals together.

Some people say we should be just as concerned with the effects these
manufactured additives have on our bodies as we are with the effects of chemi-
cals on the land, in the water, and in the air. These people fear we are polluting
our bodies with too many chemicals. They think these chemicals may cause dis-
eases such as cancer.

Food processors try to justify their use of manufactured additives. They
point out that every living and non-living thing on earth is made up of chemicals
or combinations of them. Even when eating “natural” foods, people are eating
chemicals. Processors argue that manufactured additives do all the things that
natural additives do, but they do them with less cost to the consumer. They also
point out that manufactured additives do some things that natural ones cannot
do. For example, they enrich milk, flour, and other foods with vitamins and
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minerals lost in processing. Or they make foods tastier for people who cannot
eat salt or sugar.

Food companies admit that large doses of some manufactured additives
can cause diseases. At present, the use of some of them is banned. Words of cau-
tion on the packaging of some products are added.

HISTORY OF NATIONAL PARKS

The concept of creating national parks and nature reserves developed in
the early 19" century in response to increasing industrialisation which had be-
gun to cause large scale damage or destruction to natural environments in west-
ern Europe and North America. Many heavily populated countries already had
urban parks and public gardens, while some rural areas had long been reserved
as hunting grounds or private estates by monarchs and nobles. In most parts
of the world, however, human activity had little impact on enormous areas
which were sparsely inhabited or untouched wildernesses, such as the Great
Plains of North America, the Amazon Basin, the forests of sub-Saharan Africa,
or the Australian bush. These did not seem to need special protection, since most
of them were still inaccessible or hostile to human beings.

The modern idea of deliberately conserving special areas of the country-
side and opening them to the general public rather than reserving them for the
wealthy and privileged, originated in the 19" century. For example, in 1832 the
American artist George Catlin called for the protection of wildernesses in the
western United Stated in order to preserve the landscapes which he had painted;
and in 1835 the English poet William Wordsworth suggested in a guidebook to
his native region, the Lake District, that it should become “a sort of national
property” (although, unlike most later campaigners for national parks, he was
against large numbers of people being allowed to visit it).

Yellowstone National Park, covering parts of Montana, Wyoming, and
Idaho, is regarded as the first national park in the world. It was designated by
the United States Congress in 1872. The term “national park”, however, was
first used for the Royal National Park established in New South Wales, Austral-
1a, in 1879. The concept of national parks then spread to Canada and New Zea-
land during the 1880s and several more parks had been established in all four
countries by 1909, when the first national park in Europe was designated in
Sweden. Similar parks were created in Japan, Mexico, the former Soviet Union,
and several British colonies during the 1930s, and in Britain, France, and else-
where in Europe during the 1950s. Some of these incorporate former royal hunt-
ing grounds.
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GLOSSARY OF SCIENTIFIC TERMS

A

accept

To take as the best explanation based on the evidence. In the scien-
tific community, an idea is generally accepted when it is supported
by many lines of evidence and meets other criteria.

analyse

The skill of recognising the underlying details of important facts or patterns that
are not always readily visible.

anomaly

In science, an observation that differs from the expectations generated
by an established scientific idea.

applied science

Research undertaken with the explicit goal of solving a problem or developing
a technology.

assumption

In science, an auxiliary hypothesis that is taken as true for the purposes
of interpreting a particular test.



105

B

bibliography
A list of the books referred to in a research project. It usually appears at the end,
or as a separate section, known as an appendix.

C

citation

In science publishing, a reference to another published scientific work that pro-
vides the information necessary to locate that work.
cite

In science publishing, to give credit to the previous work of other scientists —
usually through a list of references, or citations, at the end of a scientific article.
conclusions

A brief summary of how the results of an experiment support or contradict
a hypothesis.

control

A duplicate setup, sample or observation treated identically to the rest of an ex-
periment except for the variable being tested.

control group

In scientific testing, a group of individuals or cases matched to an experimental
group and treated in the same way as that group, but which is not exposed to the
experimental treatment or factor that the experimental group is.

controlled experiment

An experiment that uses a control group.

controlled variable

In scientific testing, a variable that is kept constant so that the impact of another
factor can be better understood.

correlation

A relationship between two variables, such that the value of one variable can be
used to generate an expectation about the value of the other.

D

data

Information gleaned from observations — usually observations that are made in
a standardised way.

Data Book (also Logbook)

A documentation of the work done during an experiment. It includes the find-
ings, called data, collected during an experiment, as well as any observed re-
sponses, reactions and results.



106

double-blind experiment

An experiment designed such that neither the participants nor the researchers
observing them know which participants are in the experimental and control
groups until after the observations are complete.

E

error
In reference to statistics, the difference between a computed or measured value
and the true value.

evidence

Test results and/or observations that may either help support or help refute
a scientific idea.

expectation

In science, a potential outcome of a scientific test that is arrived at by logical
reasoning about a particular scientific idea (i.e., what we would logically expect
to observe if a given hypothesis or theory were true or false).

experiment

A scientific test that involves manipulating some factor or factors in a system
in order to see how those changes affect the outcome of the system. Experiments
are important in science, but they are not the only way to test scientific ideas.
experimental group

In scientific testing, a group of individuals or cases that receive the experimental
treatment or factor.

F

fact

Statement that is known to be true through direct observation.

false balance

A perceived or real media bias, in which opposing viewpoints are given similar
weight though the evidence more strongly supports one viewpoint.

falsify

To perform a test showing that a particular claim or scientific idea is false.

H

hypothesis
A proposed explanation for a fairly narrow set of phenomena, usually based
on prior experience, scientific background knowledge, preliminary observations,
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and logic.
I

inductive reasoning

Making a generalisation based on many individual observations.
infer

To figure out through logical reasoning. Inferences are often based on estab-
lished knowledge and/or assumptions.

investigate

Scientific methodology that systematically employs many inquiry skills.

L

law

In science, the term law usually refers to a generalisation about data and is
a compact way of describing what we’d expect to happen in a particular situa-
tion.

line of evidence

Evidence drawn from one sort of test result that bears on the accuracy of an idea.
M

measure
To compare the characteristics of something (such as mass, length, volume) with
a standard (such as grams, metres, etc).

methods

An ordered series of steps followed to help answer a question.

methodology (or research methods)

A particular procedure or set of procedures. These may include the methods,
techniques and instruments used in a research experiment.

model

In science, the term model can mean several different things (e.g., an idea about
how something works or a physical model of a system that can be used for test-
Ing or demonstrative purposes). However, as a research method, modeling often
means creating a mathematical model.

N

natural experiment
A scientific test that mimics the design of an experiment, but that involves phe-
nomena not controllable by the investigator (e.g., planetary movement, tecton-
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ICc action).

natural world

All the components of the physical universe — atoms, plants, ecosystems, people,
societies, galaxies, etc., as well as the natural forces at work on those things.
null hypothesis

Usually a statement asserting that there is no difference or no association be-
tween variables.

O

objective

Not influenced by biases, opinions, and/or emotions.

observe

To note, record, or attend to a result, occurrence, or phenomenon.
observation

(1) Noticing objects or events using the five senses. (2) The data collected by
using the five senses to learn about objects and events.

P

parsimony

Principle suggesting that when two explanations fit the observations equally
well, a simpler explanation should be preferred over a more complex one.
peer review

A method of vetting articles. Articles submitted to a peer-reviewed publication
are sent out to several scientists who work in the same field as the author.
philosophy of science

The study of what science is and how science  works.
prediction

In science, a possible outcome of a scientific test based on logical reasoning
about a particular scientific idea (i.e., what we would logically expect to observe
if a particular idea were true or false).

pure science

Research undertaken to build knowledge and understanding, regardless of its po-
tential applications.

R

replicate
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In reference to the process of science, to repeat a study using methods equivalent
to the original’s and obtain similar results.

S

sample

In science, to collect information from part of an entity, with the aim of learning
about the entity as a whole (e.g., to collect information on a subset of the mem-
bers of a population or on cores of ice from the Antarctic).
science

Our knowledge of the natural world and the process through which that
knowledge is built.

scientific argument

A logical description of a scientific idea and the evidence for or against it.
scientific conference

An event, usually organised by a scientific society or a group of researchers,
at which scientists give short presentations describing their research.
scientific journal

Publication that contains firsthand reports of scientific research, often reviewed
by experts.

scientific literature

The body of scientific publications that contain firsthand reports of research, of-
ten reviewed by experts.

scientific misconduct

Actions that violate the expectations and norms of the scientific community and
that undermine the aims of science and the success of the scientific enterprise.
subjective

Influenced by biases, opinions, and/or emotions.

systems

An organised group of related objects or components that form a whole.

T

technology

Designed innovations that serve some practical function.

test

In science, an observation or experiment that could provide evidence regarding
the accuracy of a scientific idea.

testable

Capable of being tested scientifically.

theory
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In science, a broad, natural explanation for a wide range of phenomena. Theo-
ries are concise, coherent, systematic, predictive, and broadly applicable, of-
ten integrating and generalising many hypotheses.

U

uncertainty
In reference to statistics, the range of values within which the true value is likely
to fall.

\%

variable

Something that can affect a system being examined, and is therefore a factor that
may change in an experiment.

variation

Slight differences among objects, organisms or events that are all of the same
basic type.
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