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Kokkuvote

Inglise keele 6ppevahendi koostamine Tartu Ulikooli 1. aasta
matemaatikaiiliopilastele

Kiesoleva magistritoo eesmirgiks on analiitisida Inga Jufkini poolt varem koostatud ja
niiiidseks kaasajastatud ning tdiendatud erialase inglise keele dppevahendit English in
Basic Mathematics ja kirjeldada viimase koostamise pohjusi ja protsessi. Mitmete vilis-
ja kodumaiste erialase vOorkeele Opetamist puudutavate teoreetiliste seisukohtade
valgusel selgitab autor oma dppematerjali koostamise podhimdtteid. Magistrit6d koosneb
sissejuhatusest, neljast peatiikist ja kolmest lisast. I peatiikk késitleb erialakeelega ja
selle Opetamisega seotud mdisteid, Tlldkeele ja erialakeele vahekorda ning
erialakeeledppele iseloomulikke tunnuseid, &ppija vajadusanaliiiisi ja erialakursuste
koostamise pohimdtteid ja etappe. Il ptk rddgib erialakeele Oppematerjalidest
(erialakeele Oppematerjalide tdhtsus, tunnused, materjalide valimise ja koostamise
pohimotted, tekst ja sonavara Oppematerjalides). Selles peatiikis kirjeldatakse ka
erialakeeledpetaja erinevaid rolle. Il ptk ridigib Tartu Ulikooli keelekeskuse todst
erialakeeledppe seisukohast ja IV ptk tegeleb 1. Jufkini koostatud ja tdiendatud
matemaatika-alase Oppevahendi loomise pdhjuste, sihtgrupi, koostamise pohimdtete,
iilesehituse, {ilesannete kirjeldamise ja tagasisidega. Valitud teemad périnevad
matemaatika, geomeetria, algebra ja trigonomeetria vallast. Tehete, astmete, juurte,
valemite, vorrandite, osade tekstide ja raskemate sonade lugemist saab harjutada
audiosalvestusega (CD). Oppematerjalile on loodud ka e-tugi. Nimetatud dppevahendit
matemaatikutele saab kasutada TU keelekeskuse erialase inglise keele kursusel. T66
olulisust rohutab asjaolu, et dppematerjal on ainuke saadaolev erialast inglise keelt
dpetav matemaatikaiilidpilastele mdeldud dppevahend Eestis. Oppevahendi eesmirgiks
on, et Oppija saaks selgeks ingliskeelse matemaatika-alase pdhisdnavara, mille
oskamine abistab iilidpilast keelekursuse muude komponentide (erialane ettekanne,
diskussioonid, kodulugemine jm) sooritamisel ja edasises akadeemilises ning téoelus.
Lisad: dliopilase isikliku vajadusanaliiisi kiisimustik, vajadusanaliiisi Opiootuste
kiisimuse vastused, koostatud erialase inglise keele dppevahend matemaatikutele (128
Ik) koos CD ja kahe retsensiooniga.

Votmesonad: inglise keele Opetamine, erialakeel, Oppija vajaduste analiiiis,

oppematerjalid, dppevahendi koostamine.
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Summary

Compiling an English for Special Purposes study aid for first-year students of
mathematics at the University of Tartu

The Master’s thesis aims to analyse the purposes and process of compiling the second,
revised version of the study aid English in Basic Mathematics by Inga Jufkin meant for
first-year students of mathematics and other mathematics-related specialities at the
University of Tartu. In the light of several theoretical sources the author explains the
underlying principles of compilation. The Master’s thesis consists of an introduction,
four chapters and three appendices. Chapter 1 deals with terms related to English for
Specific Purposes, the relationship between ESP and EGP and the main characteristics
of ESP courses. It also describes the learner’s needs analysis. Chapter 2 looks at the
principles and stages of compiling ESP study materials. It also analyses the different
roles of an ESP teacher. Chapter 3 describes ESP work at the language centre of the
University of Tartu. Chapter 4 deals with the reasons and principles of compilation of
the study aid, its target group, composition, task types, and feedback. The study aid
comprises, among others, such topics as mathematics, fractions, powers and roots,
geometry, algebra and trigonometry. To accompany the reading texts, several tasks for
listening, pair work and group work as well as vocabulary practice have been compiled.
Audio material (CD) has also been added. To support the study aid, a WebCT
component has been developed. The study aid can be used in ESP lessons for
matematicians at the language centre of the University of Tartu. The importance of the
work lies in the fact that it is the only available ESP study material for mathematicians
in Estonia. It was compiled to teach English for basic mathematics, the acquired
terminology helping students to perform all the other components of the course
(presentations, discussions, extensive reading tasks). Feedback on the study aid from
students and teachers has been positive.

Appendices: student’s personal profile questionnaire, students” answers to the question
about what skills they would like to develop, the study aid English in Basic
Mathematics with a CD and two reviews.

Key words: English language teaching, English for Specific Purposes, needs analysis,

study materials, study aid compilation.
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Sissejuhatus

Tanapdeva avatud maailmas on véga paljudel elualadel ja erialadel ilma korraliku
voorkeeleoskuseta peaaecgu voimatu hésti hakkama saada. Veel parem on, kui osatakse
hésti mitut voorkeelt. Pideva iileilmastumise, tiheda majandusalase ja haridusalase
koosto0 taustal kasvab keeledppe ja voorkeelte oskuse tédhtsus margatavalt.

Peale iildkeeleoskuse on tihtis ka erialakeele oskus. Tartu Ulikooli keelekeskus
Opetab  erialakeeli iildainena koikide teaduskondade iilidpilastele. Kuna sobivaid
erialase inglise keele Opikuid ei ole vOi nad pole kittesaadavad, on erialakeele dpetaja
ilesandeks tihti ka dppevahendeid koostada.

Erialase inglise keele dppevahendi English in Basic Mathematics koostamise tingis
Opetajatepoolne vajadus matemaatika-alase erialakeeledpiku jirele. Valminud
dppevahend on pikaajalise protsessi tulemus. Oppevahend siindis koostaja, kolleegide,
matemaatikateaduskonna esindajate ja keelekursustel osalenud iilidpilaste koost60s.
1. triikkk ilmus juba 1988. aastal (vt Anderson, 1988) ja oli tollal keelekursuse peaaegu
ainuke  komponent ning keelekeskuses ainuke Oppevahend, mille abil
matemaatikaiilidpilastele erialast inglise keelt Opetada. Praegune, iimbertootatud
erialase inglise keele Oppevahend matemaatikutele on samuti ainuke Opetajatele ja
Oppijatele saadaolev ja sobiv nimetatud keelekursuse GSppematerjal. Selles seisneb
kéesoleva t60 olulisus.

Vahepeal ei tegelenud kédesoleva t66 koostaja piris pikka aega tulevastele
matemaatikutele erialakeele Opetamisega. Sajandivahetusel alanud Briti Noukogu
algatatud Eesti, Léti ja Leedu erialakeeledpetajate tdienddoppekursus oli pddrdepunktiks
Eesti korgkoolide keelekeskuste erialakeelekursuste ldbiviimisel. Hakati rddkima
Oppijate vajaduste analiilisist, kursuse {ild- ja dpieesmirkide médratlemise vajalikkusest
ning kursuste ja dppematerjalide koostamise pdhimdtetest.

Siis kiipses ka mote viia keelekeskuse kursustel Oppijate hulgas 14bi
vajadusanaliiis, et saada teada, millised on &ppijate vajadused, vajakajadmised ja
ootused erialase voorkeele kursuse suhtes. Moned inglise keele lektoraadi opetajad on
niitidseks aastaid teinud keelekursustel osalejate isikliku vajaduste analiiiisi, millest on

selgunud, et oppijad ootavad keelekeskuse keelekursuselt sOnavara, aga eelkdige
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erialase sOnavara tdienemist. T66s on esitatud 14 keeleriithma 323 iilidpilase vastused
kiisimustiku Opiootuste kiisimusele, mis seda oppijate ootust kinnitab.

Maailm on muutunud tiha avatumaks ja erialale orienteeritud keeledppekursused on
muutunud tiha kommunikatiivsemaks. Tekkis mote matemaatika-alast inglise keele
kursust muuta ja dOppematerjalid imber todtada.

Kéesoleva magistritoé eesmargiks on analiiiisida koostatud ja kaasajastatud
matemaatika-alast inglise keele Oppevahendit ja kirjeldada oppevahendi koostamise
protsessi.

Nimetatud oppematerjal kujutab endast matemaatika-alast kontekstuaalset inglise
keele Opetust, mille pdhieesmérgiks on arendada tulevaste matemaatikaspetsialistide
erialase inglise keele oskust. Oppevahendit saab kasutada TU keelekeskuse
matemaatika-alase inglise keele kursuse Oppematerjalina. Sihtgrupis on peale
matemaatika-  ja  informaatikateaduskonna  ilidpilaste  ka  loodus-  ja
tehnoloogiateaduskonna matemaatikaga seotud erialade tlidpilased. Tekstid ja
oppetilesanded on temaatilised.

Oppevahendile on niiiid lisatud audiomaterjalid, lugemiseelsed iilesanded, paaris- ja
grupitoé  tilesanded, samuti on Oppematerjal saanud uue kujunduse. Lisatud on ka
e-tugi, mille abil on oppijal vdimalik sooritada HotPotatoes programmiga loodud
sonavara enesekontrolliteste, kuulata audiomaterjale ja sooritada arvestuslikke teste, mis
on loodud WebCT vahenditega. E-tugi annab lisaks tavapédrastele auditoorsetele
keeletundidele, kus on Opetaja tugi, vOoimaluse arvestada iga Oppija individuaalsete
isedrasustega ja suurendada dppijate iseseisvust.

Oppevahendi kasutamisel on eesmirgiks see, et dppijal tekiks aktiivne ingliskeelse
erialase pohisdnavara baas, mis saavutatakse dppevahendis leiduvaid eri liiki iilesandeid
taites. Samal kursusel arendatakse Oppija mitmeid akadeemilisi oskusi. To6
oppevahendi materjalidega on niitid vaid osa keelekursusest, mis on muutunud
Opetaja- ja tekstikesksest oppija- ja Opikeskseks. Oppijate ja Opetajate tagasiside
oppevahendile on olnud positiivne.

T66 eesmirgi saavutamiseks on piistitatud jargmised iilesanded:
e analiiisida iildkeele ja erialakeele vahekorda, erialase inglise keele
klassifikatsiooni ning erialase inglise keele oOpetamise ja Oppimisega seotud

teoreetilisi seisukohti
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e Kkirjeldada erialakeelekursuse ja erialase inglise keele dppematerjalide koostamise
pohimotteid ja teksti ja sOnavaraga seotud teoreetilisi seisukohti
e kirjeldada ja analiiiisida erialakeeledpetust TU keelekeskuses
e sclgitada Sppevahendi koostamise tagamaid, metoodilisi ldhtealuseid ja ~ pdohi-
seisukohti
e kirjeldada oppevahendi iileschitust ja kaasnevaid lisamaterjale

e tutvustada Sppijate ning dpetajate hinnangut dppevahendile.

Magistritdo koosneb sissejuhatusest, neljast peatiikist ja lisadest. I peatiikk késitleb
erialakeelega ja selle Opetamisega seotud mdisteid, iildkeele ja erialakeele vahekorda
ning erialakeelekursusele iseloomulikke tunnuseid, samuti oppija vajadusanaliilisi
(sihtsituatsiooni analiiiis, dpisituatsiooni analiiiis, Opivajaduste analiiiis) ja erialakursuste
koostamise pohimdtteid ja etappe. |l peatiikk radgib Oppematerjalidest (téhtsus,
tunnused, koostamise protsess, sisu koostamise pdohimotted, tekst ja sOnavara
oppematerjalides) ning kirjeldab erialakeeledpetaja erinevaid rolle. 11l peatiikk vaatleb
Tartu  Ulikooli  keelekeskuse  t66d  erialakursuste  ldbiviijana,  erialaste
keeledppematerjalide loojana ja Opetajate ja Oppejoudude tdienduskoolituste
organiseerijana. 1V peatiikk tegeleb Inga Jufkini koostatud ja tdiendatud matemaatika-
alase Oppevahendi loomise tausta, sihtgrupi, koostamise pohimdtete, iilesehituse ja
iilesannete kirjeldamisega ning oppevahendile antud tagasisidega.

Teoreetiliste seisukohtade ja andmete allikaks on teemakohane teadus- ja
oppemetoodiline kirjandus, {ilidpilaste isikliku keelevajaduste analiiiisi kiisimustiku
vastused ja magistritdo koostaja erialakeele dpetamise kogemus.

Lisades on keelekeskuse Opetajate koostatud iilidpilase isikliku vajadusanaliiiisi
kiisimustik (vt lisa 1), iiliopilaste isikliku keelevajaduste analiilisi Gpiootusi (0Sa0Skusi)
puudutava osa vastuste andmed (vt lisa 2) ja koostatud inglise keele oppevahend
English in Basic Mathematics Tartu Ulikooli 1. aasta matemaatikaiilidpilastele koos CD

ja kahe retsensiooniga (vt lisa 3).
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1. Erialakeel ja selle 6petamine

1.1. Uldkeel ja erialakeel

Uldkeel ja erialakeel ehk oskuskeel on kirjakeele allvaldkonnad, mille vahel pole
kindlat eraldusjoont. Siiski on iildkeelel ja erialakeelel erinevad kasutuseesmargid ja
kasutusisedrasused sonavaras ja iildises véljenduslaadis. Rein Kull (2000) on kasutanud
jargmisi médratlusi : ,, Uldkeel on keelekuju, mida kasutab kdige laiem iildsus ja mida
iseloomustab iildisem keelepruuk, oskuskeel on aga kitsama suunitlusega, puhterialaselt
kasutatav allkeel voi allkeelekogum* (lk 11). Erialakeelele on omane konkreetne ja
tdpne keeletarvitus.

Uheks oluliseks erialakeele tunnuseks on see, et erialakeel kasutab sihipiraselt
korrastatud moistete siisteemi ehk oskussonavara. Kull (2000) on toonud vélja tildkeele
ja oskuskeele erinevused, mis viljenduvadki pohiliselt sdnavaras. Voorkeelte lektor
Jaanika Sarv jagas TU keelekeskuses 2008. a toimunud erialakeelte konverentsi
ettekandes sOnavara keele seisukohast ldhtuvalt kolmeks:

1) pohisdnavara, mis on suhteliselt sdltumatu suhtlussituatsioonist ja koneainest,

2) tildsdnavara, mis on igapdevase suhtluse baasiks ja

3) oskussdnavara, mis on pdohiliselt erialamdisteid tahistavad keelendid. (2008, Ik 1).
Lisaks terminoloogiale iseloomustab oskuskeelt ka iildkeelest keerukam lausechitus ja
muud grammatilised isedrasused.

Erialakeelel on palju allkeeli, sest erialakeele iilesandeks on rahuldada konkreetsete
erialade spetsiifilisi vajadusi. VOime raddkida fiitisika, meditsiini, matemaatika,
pedagoogika, tehnika ja muude erialade oskuskeelest. Kitsamas tdhenduses on
erialakeel ehk oskuskeel mingil kindlal erialal kasutatav keel, millele on iseloomulik
selle ala asjatundjate korraldatav sdnavara ja eriomane iildine véljendusviis (Kull, 2000,
Ik 11-13).

Igal erialakeelel on omad iseloomulikud tunnused. Naiteks voib tuua matemaatika
erialakeele, mida Kirjeldab Robert Jamison (s.a.). Ta kirjutab, et matemaatika keel
erineb tavalisest tildkeelest kolme olulise tunnuse poolest:

1) matemaatika keel ei ole seotud aja viljendamisega voi ajavormidega, see ei

véljenda minevikku, olevikku ega tulevikku, kdik lihtsalt on,
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2) formaalsest matemaatika diskursusest puudub emotsioon ja seda viljendavad
keelendid,
3) matemaatika keelele on omane tdpsus, selgus ja siisteemne viljendusviis, nditeks
definitsioon peab olema tépne, ei tohi midagi éra jitta ega juurde panna.
Jamison (s.a.) véidab, et kaks esimest nimetatud matemaatika keele omapira ei
valmista Oppijatele raskusi, aga kolmandat on dppimisel raske omaks votta. Seega tuleb

iga erialakeele eripdra Opetamisel arvestada.

1.2. Erialase inglise keele olemus ja jaotus

21. sajandil on kujunenud oluliseks rahvusvahelise suhtlemise keeleks inglise keel,
mis on saanud iiheks Euroopa Liidu ametlikest tookeeltest, teaduspublikatsioonide ja
infotehnoloogia ala valdavaks keeleks. Seetottu on tédhtis ka erialase inglise keele
Opetamine ja Oppimine.

Inglise keele puhul saame rddkida iildkeelest ja selle dpetamisest (inglise keeles
English for General Purposes, liith EGP) ja erialakeelest ja selle dpetamisest (inglise
keeles English for Specific Purposes voi English for Special Purposes). Termineid
English for Specific Purposes ja English for Special Purposes kasutatakse tavaliselt
stinoniilimidena ja mdlema lihend on inglise keeles sama - ESP. Kuigi eestikeelne
otsetdlge oleks ,,inglise keel spetsiifiliseks otstarbeks® vdi ,,inglise keel spetsiaalseks
otstarbeks®, kasutatakse eesti keeles tavaliselt terminit ,.erialane inglise keel” voi
monikord ,.erialale suunatud inglise keel®. Inglise keeles kasutatavad mdisted English
for Specific Purposes ja English for Special Purposes (lithendatult ESP) tihistavad
rohkem erialase inglise keele dpetamist ja dppimist Kui erialakeelt ennast.

Kuna tegemist on mitmetédhendusliku terminiga, pole teoreetikud termini English
for Special Purposes olemuse suhtes kokkuleppele joudnud. Moned praktikud ja
teoreetikud moistavad seda kui inglise keele Opetamist iikskdik millist spetsiifilist
eesmarki silmas pidades ja rohutavad, et igal Oppimisel ja Opetamisel on mingi
spetsiifiline eesmirk, olgu see inglise keele algteadmiste andmine eelkooliealistele
lastele voi akadeemilise kirjutamise Opetamine {iilidpilastele. Teised aga méadratlevad
terminit tdpsemalt, seostades seda Oppija erialaga ja kirjeldades seda kui inglise keele
Opetamist ja Oppimist seoses akadeemiliste Gpingutega voi inglise keele Opetamist ja

Oppimist t66d voi konkreetset eriala silmas pidades.
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Laurece Anthony (1997a) Waseda Ulikoolist kirjeldab erialakeele konverentsi
Jaapanis (Japan Conference on ESP), kus ilmnesid suured erinevused termini
interpreteerimisel. Anthony (1997a) kirjutab, et erialasel inglise keelel ja selle oppel on
olnud suhteliselt kaua aecga ‘kiipseda’, et saaks anda selge vastuse kiisimusele, mida
ingliskeelne termin English for Specific Purposes tipselt tdhendab, kuid kummalisel
kombel ei ole teoreetikud ja praktikud selles suhtes iiksmeelele joudnud. Ta véidab ka,
et ,,pole selge, kus kulgeb erialase keelekursuse ja algab tildkeelekursuse piir* (para 2).

Erialase inglise keele tuntuimad teoreetikud Hutchinson ja Waters eelistavad
raamatus ,,English for Specific Purposes® erialale suunatud inglise keele Opetamist
defineerida selle kaudu, mis see ei ole. Nad viidavad, et ,.erialane inglise keel on lai
mdiste, mis hdlmab igasugust keele dppimist ja Opetamist, mis ei ole iildkeele Gppimine
ja Opetamine® (1987, Ik 15).

Hutchinson ja Waters (1987) kujutavad erialase inglise keele opet ja kursusi suure
puuna, millel on kaks suurt haru:

1) akadeemiline inglise keel ja selle dpetamine (inglise keeles English for
Academic Purposes, EAP) ja
2) rakenduslik ehk kutse- ja tooalane inglise keel ja selle dpetamine (inglise
keeles English for Occupational Purposes, EOP ja English for Professional
Purposes, EPP) (Ik 17).
Teadusvaldkonniti jagavad need teoreetikud erialakeele ja selle dppe kolmeks:
1) tédppisteaduste, loodusteaduste ja tehnikaalane keel ja selle Gpetamine
(inglise keeles English for Science and Technology),
2) ari- ja majandusalane keel ja selle dpetamine (inglise keeles English for
Business and Economics) ja
3) sotsiaalteaduste erialakeel ja selle dpetamine (inglise keeles English  for
Social Sciences) (ibid).
Kaks esimest riihma on sageli esindatud, aga Sotsiaalteaduste erialakeelest radgitakse
harva ilmselt seetdttu, et see on kdige rohkem tildkeelega sarnane. Jaotusse voib lisada
veel mdne haru, niiteks inglise keel humanitaaraladele. Ulaltoodud kolme gruppi saab
omakorda mitmeteks allharudeks jagada. Allharude niiteks saab tuua meditsiinialase
inglise keele, mis kuulub esimesse mainitud teadusvaldkonda ja mille alla kuuluvad

nditeks farmaatsia-, stomatoloogia- ja fiisioteraapia-alane inglise keel. Erialakeelt
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puudutavate artiklite kogumiku ,,Episodes in ESP* koostaja John Swales Michigani
Ulikoolist on piithendunud tippisteaduste, loodusteaduste ja tehnikaalase inglise keele
uurimisele. Swales (1988) jagab selle ainevaldkondade jargi maateaduste-, eluteaduste-
ja fuisikaliste erialade erialakeelteks, kusjuures viimatimainitu jaguneb keemia-,
fuiisika- ja matemaatikaalaseks erialaseks inglise keeleks.

On ka teisi spetsiifilise ehk erialase inglise keele jaotusi. Naiteks David Carter
(1983) eristab kiill samuti kolme tiitipi, kuid tema jaotus on Hutchinsoni ja Watersi
omast erinev, sest ta margib dra ka spetsiifilised teemad. Need kolm liiki on Carteri
arvates:

1. inglise keel kui piiritletud voi limiteeritud keel (néditeks kelnerile piisav),

2. inglise keel akadeemilisteks ja tooalasteks vajadusteks,

3. spetsiifiliste teemadega inglise keel (lk 131-137).

Hutchinsoni ja Watersi (1987) klassifikatsioon on keeledpetajate hulgas rohkem
levinud. Need autorid rohutavad ka, et ,,akadeemilise ja todalase erialakeele vahel ei ole
vaga kindlat piirjoont, sest inimesed voivad samaaegselt Oppida ja todtada, voi saab
Opitavast erialast varsti t60* (Ik 16). Erialase inglise keele dppekava arendaja Kristen
Gatehouse (2001) Kkirjutab, et ,loppeesmirk voib neil sama olla, aga vahendid
eesmargile joudmiseks on kindlasti erinevad* (para 27). Ta kirjutab, et ,,akadeemilise
keeledppe fookuses on kognitiivne akadeemiline oskus, aga todalasel tavaliselt
isikutevahelised suhted ja igapdevased situatsioonid* (para 28).

Hutchinson ja Waters rddgivad ka sellest, millest nende joonistatud ,.erialakeele
puu‘ toitub: ,,puu harud ja oksad ei saa elada ilma puu juurteta, ja kogu inglise keele
Opetamist toidavad kaks peajuurt — need on suhtlemine ja dppimine* (1987, Ik 18).

Lisaks tlalkirjeldatutele on veel teisi klassifitseerimise voimalusi. Néiteks John
Swales jaotab erialase inglise keele dpetamise selle koha jérgi, kus kursusi 1abi viiakse,
nimelt on kursusi, mis on mdeldud: 1) koolidele, 2) tehnikumidele, 3) polii-
tehnikumidele ja iilikoolidele (bakalaureuse- ja magistritasemele, teadus- ja
akadeemilisele personalile) ja 4) asutustele (patendibiirood, tehniline tdlge jne) (1988,
Ik XV). Ta leiab, et kdige suurem rdhk langeb poliitehnikumide ja iilikoolide
bakalaureusetaseme kursustele.

Veel saab erialase inglise keele Opetamise jagada kaheks vastavalt Oppijate

eelnevale kokkupuutele oma erialaga. Uhe riilhma moodustavad keeledppijad, kes on
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oma erialastes Opingutes vOi t60s eclneva kogemuseta ja teise grupi need, kes on
vahemal vOi suuremal mdiéral eelneva erialase kogemusega. On kerge nodustuda
Readingu Ulikooli inglise keele dpetamise metoodiku Pauline Robinsoni (1991)
arvamusega, mida ta viljendab kogumikus ,,ESP Today*, kirjutades, et nende ,kahte
tiilipi  Oppijate vaheliste erinevuste arvestamine on ddrmiselt oluline Opetamise
meetodite ja {ildisemate voi erialaspetsiifilisemate Oppematerjalide valikul® (Ik 2).
Erialase kogemusega oppurid oskavad dppimise eesmérke paremini sdnastada, dppetdo
planeerimisel kaasa rddkida, keeledppe protsessis keeledpet kogemustega seostada ja

saavad vahel Gpetajat erialastes kiisimustes aidata.

1.3. Erialase inglise keele oppe tekkepohjused

Erialase inglise keele ope sai hoogsa alguse 1960. aastatel, muutudes Kiiresti
voorkeelte Opetamise ja Oppimise oOluliseks ja koige innovaatilisemaks 0saks.
Hutchinson ja Waters (1987) rdadgivad kolmest olulisemast tekkepohjusest, mis on
jargmised:

1) ndudlus inglise keele jirele seoses Ameerika Uhendriikide muutumisega
maailmamajanduse mootoriks ning tdusmisega é&rialase, tehnika ja teaduse
alasele juhtpositsioonile parast II maailmasdda,

2) revolutsioon keeleteaduses ja

3) pohitdhelepanu fokuseerimine dppijale (Ik 6-8).

Enne | maailmasdda ja isegi I ja II maailmasdja vahelisel perioodil oli haridus
pohiliselt priviligeeritud klasside prioriteediks. Keegi ei arutlenud, miks on vajalik
oppida voorkeelt, kuna just keele dppimine ise oli eesmérgiks ja ,,inglise keele Oppimise
pOhjusi ei olnud keegi tapselt méaratlenud* (ibid).

Saksa keelt mitterddkivates maades oli saksa keelel voorkeelena juhtpositsioon.
Piarast II maailmasdda muutus haridus Kkittesaadavamaks, inglise keel kogus
populaarsust ja muutus varsti teaduse, kaubanduse ja tehnoloogia domineerivaks
keeleks. Ameerika Uhendriigid muutusid rahvusvahelise iri ja teaduse alal ddrmiselt
edukaks, niisiis kerkis esile suur hulk inimesi, kes tahtsid inglise keelt oppida, ja eriti
suur huvi oli dppida dppija spetsiifilisi vajadusi arvestavat inglise keelt.

Inglise keele Opetamine spetsiifiliste keelevajaduste rahuldamiseks ei tekkinud

teadlikult planeeritud innovatsioonist keeledpetuses. Keeledpetaja Gita Péai (2004)
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arendab Hutchinsoni ja Watersi arutlust erialale suunatud inglise keele tekkepdhjustest
oma magistritoos edasi, viites et

....pigem on erialale suunatud inglise keele Ope nédhtus, mis kasvas vilja
erakordselt Kiirest teaduse, tehnika ja majandustegevuse arengust eesmérgiga
holbustada suhtlust kogu maailmas. Seda oli vaja, et vastava eriala inimesed
saaksid miitia oma kaupa, oskusi v3i teenuseid ja olla kursis oma eriala uusimate

suundadega (lk 25).

Rédkides revolutsioonist keeleteaduses Kirjutab  Gatehouse (2001), et
traditsioonilise keele kirjeldamise asemel hakati pohitdhelepanu péorama viisile, kuidas
keelt kasutada reaalses suhtluses. Leiti, et on vdimalik koostada keelekursust teatud
oppijate vajadusi silmas pidades.

Eelpool nimetatud Hutchinsoni ja Watersi (1987) esitatud kolmas tekkepdhjus,
dppija tdhtsustamine, on seotud psiihholoogiaga. Oppija huve silmas pidades hakati
poorama erilist tahelepanu Oppijate erinevatele vajadustele ja huvidele, sellega seoses
olevale G&pimotivatsioonile ning erinevatele Opistrateegiatele keele omandamisel.
Rohkem rdhku pandi Oppijate motivatsioonile, sest motivatsioon on vahend, millega
saab edendada Opiprotsessi tohusust. Pedagoogilist psiihholoogiat appi vdttes on
erialase inglise keele ope votnud omaks ldhenemise, et motiveeritud Oppija Opib
kiiremini ja paremini ja et seos Oppija t60 voi tulevase t60 ja inglise keele dppimise
vahel ongi iiks voimalikke parimaid motivaatoreid (Ik 25). Sellise motteviisi loomulik
edasiarendus oligi erinevatest vajadustest ldhtuvate erialakeelekursuste viljatootamine.

Erialakeelekursuste votmesonaks sai dppijakesksus.

1.4. Erialakeeleopet iseloomustavad tunnused

Kuigi paljud autorid rohutavad, et iildkeele kursuse ja erialakeele kursuse vahele ei
ole voimalik tommata kindlat eristusjoont, saab siiski Oelda, et neil on teatud
erinevused.

Ulikoolid, kutsekoolid ja keelefirmad kogu maailmas pakuvad kiimneid vdi isegi
sadu erinevaid erialakeele kursusi. Arstidele on erialakeele oskus vajalik, et lugeda
voorkeelset erialast kirjandust, Kirjutada erialaseid artikleid ning suhelda vélismaiste
patsientide ja kolleegidega. Arikeelt on vaja firmadega rahvusvaheliseks suhtlemiseks,

et miiia oma tooteid sihtriigis. Koikide erialade teadlastel on vaja kas kirjalikult voi
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suuliselt oma teadustulemusi esitada ja véliskolleegidega suhelda. Néeme, et
erialakeeledpet eristab tildkeeledppest oppijapoolse vajaduse olemasolu.

Girta Pdi (2004) annab oma magistritoos erialase inglise keele Opetamise
maédratluse, mis rohutab eesmargistatust ja sihiparasust. T60 autor kirjutab, et ,erialase
inglise keele dpetamine on siistemaatiline eesmargistatud keele dpetamine, mille sihiks
on Oppija keelelise kompetentsuse saavutamine, mis voimaldaks tal sihtsituatsioonis
edukalt sooritada selgelt méératletud {ilesandeid voi tegevusi (Ik 25).

Hutchinson ja Waters (1987) rohutavad, et erialakeeledpet iseloomustab mitte
ainult dppijapoolne vajadus, vaid just vajaduse teadvustamine Sppija poolt, mis seostub
omakorda sisemise motivatsiooniga. Keelevajadus varieerub erialati vdhe, kuid
erialakeskse lahenemise vajaduse pdhjustavad Hutchinson ja Watersi arvates afektiivsed
faktorid:

1) erialane keel ja selle dppematerjalid tunduvad dppijale olulised ja

2) tutvus erialaste tekstidega aitab iiletada hirmu nendega tegelemise eest péris-
elus, ehtsates situatsioonides.

(Hutchinson & Waters, 1987, Ik 166; Tammelo, 2008)

Kui tildkeele dppimisel on iildisem voi kaugem eesmark, siis ,,erialakeele dppimisel
teab Oppija tapselt, milleks tal seda vaja ldheb* (Hutchinson & Waters, 1987, Ik 6, 161).
Samad autorid on réhutanud, et erialakeele Opetamist tuleb vaadelda kui niisugust
lahenemist keele Opetamisele, kus ,koik otsused Opetatava aine sisu ja Opetamise
metoodika osas rajanevad kaalutlusel, mille pérast dppija opib* (Hutchinson & Waters,
1987, Ik 19).

Henry Widdowson (1983) arutleb, et ,.erialase inglise keele puhul tihendab sona
eesmdrk keele praktilist kasutust, et saavutada téGalaseid vOi akadeemilisi sihte (...)
olles voimalikult tapselt kindlaks teinud selle, mis otstarbeks dppijad keelt vajavad, saab
kavandada kursuse, mis vastaks sellele otstarbele* (lk 6). Kui iildkeele puhul on oluline
edendada  Oppija  keeleoskust keele  kasutamiseks tédpselt  maédratlemata
tulevikusiindmuste puhul, siis erialane inglise keel pdorab pohitidhelepanu olukordadele,
kus omandatud keeleteadmisi hakatakse kasutama, ja neile viidatakse Kkui

,Sihtsituatsioonidele.
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Raikides erialase inglise keele kursusest, on teoreetik Strevens (1988, Gatehouse
2001 j) madaratlenud selle neli pohilist tunnust, mille jargi erialase inglise keele
Opetamine on

1)  kavandatud selleks, et rahuldada 6ppija teatud keelevajadusi,
2) seotud temaatiliselt vastava Opitava eriala voi tooalaga,

3)  valiv, mitte iildine, kui rddgime keelelisest aspektist,

4)  piirdub keele mdnede osaoskuste arendamisega (para 16).

Teoreetikud Dudley-Evans ja St John (1998, viidatud Gatehouse 2001 j) on toonud
vélja kolm muutumatut absoluutset pShitunnust, mis on Strevensi poolt nimetatud
tunnuste konkreetsem edasiarendus. Nimelt on erialakursus

1) mdeldud rahuldama Oppijate spetsiifilist keelevajadust,

2) kasutab vastavale erialale omast metoodikat ja iseloomulikke tegevusi,

3) keskendub neile tegevustele kohase grammatika, leksika, stiili,
Opioskuste, diskursuse ja Zanrite dpetamisele (para 19).

Nieme, et kui Strevensi tunnused ldhtuvad keelest, siis Dudley-Evans ja St Johns ei
radgi erialakeele tunnuste Kirjelduses niivord keelelisest kiiljest kui metoodikast. Samas,
kui suveneda viitesse, et erialakeele kursus kasutab vastavale erialale omast
metoodikat, voib selles ka kahelda. Teiseks on Dudley-Evansi ja St Johni (1998,
viidatud Gatehouse 2001 ) arvates erialakeele kursusel ka muutuvad ehk
mitteabsoluutsed karakteristikud, nimelt:

1) erialakursus voib olla koostatud teatud konkreetse eriala voi ainedistsipliini  jaoks,

2) erialakursus vOib  kasutada teatud  spetsiifilistes Opetamise  tingimustes
iildkeeledpetusest erinevat metoodikat,

3) erialakursus on tavaliselt moeldud tdiskasvanud oppijale kas kdrgharidusasutuses voi
erialases toosituatsioonis kasutamiseks,

4) erialakursus on iildjuhul kavandatud kesktasemel voi korgtasemel keeledppijale,
enamus erialakursusi eeldavad moningal méédral Oppijapoolset keelesiisteemi
pohireeglite tundmist, kuid erandlikult saab kasutada ka algajatega.

(Gatehouse, 2001, para 20).

Mairkimisvddrne on see, et erialakursusest riddkides ndevad need autorid

Oppijana eelkdige tdiskasvanud Oppijat ja nad radgivad vajalikust tildkeeletasemest

enne Kkursust. Toendoliselt suur osa erialakursuste Opetajatest ndustub, et

erialakeelekursuse tulemuslikuks ldabimiseks on vaja, et Oppijal oleks kesk- voi
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sellest korgem keeleoskuse tase, sest iildiselt norga iildkeeleoskustasemega pole
voimalik Korralikult ka erialaselt suhelda. Muidugi paraneb erialakeele Gppimisega
seoses ka tildkeele oskuse tase.

Kui moned varasemad teoreetikud vdidavad, et erialakeeledppest saame radkida
kui iildkeeledppe vastandist, siis Dudley-Evans ja St John (1998) leiavad, et
erialakeelekursus ja iildkeelekursus pole vastanduvad, pigem saab 6elda, et need
kaks ndhtust on omavahel tihedalt seotud.

Pauline Robinson toob omakorda vilja erialale suunatud keeledppe kaks
pohitunnust. Esimeseks tunnuseks on eesmirgistatus. Oppijad dpivad keelt mitte
,whuvist inglise keele vastu vaid selle pérast, et nad vajavad seda tooks voi
opinguteks® (1991, |k 2-3). See annab olulise suuna keelekursuse teemade ja/voi
tegevuste valikuks. Robinsoni arvates on teiseks tunnuseks see, et erialase inglise
keele kursus pohineb vajaduste analiilisil. Keeledppe seisukohast tuleks voimalikult
tapselt kindlaks teha, mida erialase keele Oppijad peavad secoses erialaste dpingute
voi tooga inglise keeles tegema. Sarnaselt eelpool toodud autorite arvamusele
rohutab ka Robinson, et erialakeele Gppijad on tavaliselt tdiskasvanud ja et enamus
kursusi viiakse ldbi korgkoolides voi tookohtadel. Ta lisab, et tavaliselt on
erialakeele Oppimiseks ,,lisna tdpselt kindlaks méddratud ajaperiood” (lk 3), mis
tdhendab, et Oppe-eesmirkide méératlemine ja nende eesmirkide elluviimine on
seotud selle konkreetse ajaga. See eeldab erialaspetsialistide, kursuse
organisaatorite, Opetajate ja Sppurite tihedat koostood.

Samuti arutleb Robinson (1991), et erialale suunatud kursus voib sisaldada
erialaspetsiifilise sOnavara ja sisu Opetamist, mis on tavaline praktika erialalt
homogeensete keelerithmade puhul. Praktikud kindlasti ndustuvad Robinsoni
arvamusega, et kui riihm on heterogeenne, tuleks Oppijad suunata viga
erialaspetsiifilise sOnavaradpetuse asemel pigem Oppijate erialadega seotud
tegevuste juurde. Robinsoni arvamus on, et ,me peaksime lihtuma
vajadusanaliiisist ja sellest, mis on institutsionaalselt joukohane* (Ik 4).

Lektor Eve Raeste (2009) on erialakeeledppest rddkides rohutanud, et
erialakeele puhul on dppesisu integreeritud erialaainetega. Oppijast rizkides leiab ta,
et ,,oskuskeele dpetamine eeldab dppija baasoskuste ja tunnetuslike oskuste oluliselt

korgemat taset™ (Ik 6).



Erialase inglise keele d0ppevahendi koostamine 17

Kdige olulisem tundub olevat see, et kursus oleks kavandatud teatud kindlaid
oppijaid silmas pidades. Erinevalt Dudley-Evansist ja St Johnsist ja paljudest teistest
autoritest ja erialakeele Gpetajatest leiab Robinson, et ,erialale suunatud vodrkeelt
saab Opetada ka algajatele” (1991, Ik 22-23). Samuti leiab ta, et erialase inglise
keele Opetajad ei peaks plihenduma mitte niivord ,,erialase inglise keele dpetamisele
kuivord ldhtuma kindlalt piiritletud inimeste grupist, kellele nad inglise keelt
opetavad“ (1991, Ik 5).

Erialakeele metoodikud Kristi Saarso ja Elle Sdrmus rohutavad 2008. aastal
ilmunud ,,Erialakeelte dpetamise kdsiraamatus®, et erialakeele opetamisel on vaja
sarvestada oOppijate keelelist, kommunikatiivset, Kkultuurilist, sotsiaalset ja
diskursuse kompetentsi“ (2008a, lk 8). Ndeme, et kuna Saarso ja Sormus
keskenduvad eriti kutsealasele ja ametialasele keeledppele, rddgivad nad Sppijate
kutsealasest kompetentsist, mis hdlmab ,,teadmist kutsealase Opetuse sisust, 0skust
selles orienteeruda ja vastaval alal keeleliselt toime tulla (ibid). Nad ttlevad ka , et
,»selleks, et teadmistest oskamiseni jouda, on tarvis keelega siistemaatiliselt
tegeleda./.../ See pole aga voimalik, ilma et dppija iseseisvaks oppijaks kujuneks
(ibid). Iseseivsa oppija kujundamisel on muidugi suur osa juhendaval dpetajal.

Kokkuvotteks voib 6elda, et erialakeeledpe on tihedalt seotud iildkeeledppega,
rahuldab Oppija keelevajadusi seoses eriala voi todalaga ja on seega keeleliselt valiv
ja sageli mone osaoskuse arendamisega seotud. Ndeme, et koikidele teoreetikutele
on ithine seisukoht, et erialakeeledpetus on eesmérgistatud ja ldhtub Gppija

vajaduste analiitisist.

1.5. Vajadusanaliiiis
1.5.1. Oppija vajadustega arvestamine. Erialale suunatud keeledppe iiks kdige
olulisemaid pdohimdtteid on see, et kursus ehitatakse iiles vajadusanaliiiisist 1dhtudes.
Oppijate vajadusi analiiiisides saavad dpetajad informatsiooni situatsioonide kohta,
milles dppijad hakkavad pérast keelekursuse labimist keelt kasutama, kellega seda
keelt kasutatakse ja milline on noutav keeleoskuse miinimumtase. Vajadusanaliiiisi
pohimdte on tulnud keeledppesse erialakeeledppe kaudu.
Seoses John Munby raamatu “Communicative Syllabus Design” ilmumisega

1978. aastal tdusis Oppija vajaduste analiiiis eriti olulisele kohale. Munby rohutas, et
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erialakeele Opetajad peaksid kindlaks tegema oppija keelekasutuse sihteesmirgiga
ehk sihtsituatsiooniga seotud vajadused (ingl target needs), st kus ja kuidas Oppija
hakkab keelt kasutama. Siiski oli Munby vajadusanaliiiis piiratud, sest see ei votnud
arvesse erinevaid seisukohti, see tdhendab Oppija, Opetaja, t66andja vOi sponsori
vajadusi. See ei radgi ka Oppija soovidest ja keelelistest vajakajadmistest, samuti
mitte Opivajadustest (ingl learning needs), mis tdhendab seda, mida Gppija peab
tegema, et edukalt dppida.

Tanapéeval on vajadusanaliiiis Oppekava ja ainekava arendamise lahutamatu
osa, seda eriti erialakeele Opetamise puhul. Vajadusanaliilisi moistet ja olemust
seoses erialakeeledppega on uurinud paljud autorid. Nunan defineerib seda kui
“tehnikaid ja protseduure informatsiooni kogumiseks, mida kasutatakse ainekava
koostamisel” (1988, Ik 13). Ndeme, et Nunan rohutab definitsioonis informatsiooni
kogumise protsessi. Richards ja Schmidt (2002) on rohutanud vajaduste keelelist
poolt, tuues vilja, et informatsiooni on vaja saada oppija keeleliste vajaduste kohta
teatud situatsioonides. Samad autorid arvavad, et samuti on vaja teada seda, milleks
on keelt vaja, kellega suheldes on keelt vaja ja milline on &ppija keeleoskuse tase, ja
ka seda, mida selleks koigeks on vaja saavutada, et keelt histi kasutada,
formuleerides definitsiooni:

“Keeleliste vajaduste analiilis on protsess, millega médratakse kindlaks

Oppija voi dppijate grupi keelelised vajadused ja nende vajaduste jarjestus

prioriteetidele vastavalt” (Ik 353).

Richards ja Schmidt (2002) kirjutavad ka, et paljudel keeledppijatel on kiillalt
hea ettekujutus, milleks neil Opitavat erialakeelt vaja ldheb ja seda teadmist
vajaduste kohta tuleks kursuste koostajatel arvestada ja Oppeiilesannete voi
oppeotstarbeliste materjalide kavandamisel kasutada (ibid).

Nagu eelpool mainitud, on erialakeeledppes oluline mitte niivord “vajaduse
olemasolu, vaid pigem selle vajaduse teadvustamine” (Hutchinson & Waters, 1987,
Ik 53) ja selle maidratlemine, miks Oppijad vajavad inglise keelt, on primaarne.
Sekundaarne, sellest tulenev, on dppesisu (meditsiin, turism vms).

Keelelisi vajadusi saab vaadelda kui sihtsituatsioonivajaduste, dppija
keeleliste vajakajaamiste ja Oppija keeleliste ootuste summat. Analiiiis algab

situatsioonide analiilisist, milles Oppija funktsioneerima hakkab. Keelelised
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vajadused (language needs) jagatakse omakorda erialasteks ja iildisteks keelelisteks
vajadusteks ja nad on seotud sihtsituatsiooniga.

Tuleb rohutada, et teoreetikud on Oppija vajaduste analiiiisist rddkides
erinevatel seisukohtadel ja kasutavad termineid erinevates tdihendustes. Jargnevas
arutelus on lahtutud pohiliselt Hutchinsoni ja Watersi (1987) vajadusanaliiiisi
mudelist ja terminitest.

1.5.2. Sihtsituatsiooni analiiiis. Richards ja Schmidt (2002) Kkirjutavad, et
»Sihtsituatsiooni kommunikatiivsete ja keeleliste vajaduste analiilisimine on
vajadusanaliiiisi oluline osa“ (Ik 539). Sihtsituatsiooni analiiiis selgitab keele kohta
vélja kolm asja: 1) sihtvajaduse, st mida Oppija peab tulevikus to66- voi
Opisituatsioonis keeleliselt teha oskama, 2) dppija keelealased vajakajaamised ja
3) oppija ootused Opitava suhtes. Sihtsituatsiooni analiiiisi esimene kiisimus on:
”Mida peab dppija voorkeeles sihtsituatsioonis ehk (to6)iilesandeid téites tegema?”

Sihtvajadus (ingl necessity) on see, mida dppija peab teadma voi oskama, et
efektiivselt sihtsituatsioonis/tooiilesannetes funktsioneerida, nditeks peab ta suutma
arikirjadest aru saada, akadeemilisi esitlusi teha voi patsienti kiisitleda. See tdhendab
ka, et Oppija peab oskama keelt, teatud funktsioone, struktuure, leksikat jms, mis
selles situatsioonis vajalikud on. Widdowson (1980) on viitnud, et “teatud
elukutsete ja akadeemiliste distsipliinide puhul eelistavad inimesed teatud kindlaid
sonu ja struktuure” (Ik 209). Erialale omaste sdnade teadmine ja oskus neid kasutada
on ulimalt oluline, sest nende mitteteadmine ei laseks mdnede elukutsete puhul
efektiivselt tegutseda. Samas ei saa piirduda ka vaid sonade ja struktuuridega.
Opetaja peaks Oppija Vvajadusi analiiiisides panema end Oppija rolli, uurima
Kirjandust, jilgima ja analiilisima olukordi, milles dppijal keelt vaja ldheb. Selles
analiilisis saab Opetajat abistada vastava valdkonna spetsialist. Kui oleme kindlaks
teinud selle, mida Oppijad juba oskavad, saame kindlaks teha, milles neil oskustes
vajaka jaab.

Hutchinsoni ja Watersi (1987) jargi holmab vajakajaamiste (ingl lacks) analiiiis
koike, mida dppijad peavad teadma, et korralikult sihtsituatsioonis funktsioneerida,
aga mida nad veel ei oska. Hutchinson ja Waters (1987) on viitnud, et “see erinevus
ongi dppija vajakajaamine” (lk 56). Niiteks voib meditsiiniiilidpilasel olla vaja osata

patsienti kiisitleda voi matemaatikaiiliopilasel vilislektori loengust aru saada. Mida
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neile on vaja Opetada, kas sonavara, kiisimuste moodustamist voi muud, sdltub
sellest, kui hésti nad nimetatud situatsioonides Vvajadusel toime tuleksid.
Vajakajddmiste analiiis on oluline 1dbi viia kahepoolselt, nii Opetaja- kui
oppijapoolselt. Kui oppija saab realistlikult oma vajakajadmistest aru, mojub see
talle motiveerivalt ja ta piitiab Sppida seda, mida veel ei oska. Monikord selguvad
vajakajaamised ka Opetamise ja dppimise kaigus.

Kolmas keeleliste vajaduste analiiiisi osa on dppija ootuste viljaselgitamine.
Ootused (ingl wants, wishes) on see, mida Oppija teab, et ta keeleliselt
sihtsituatsioonis vajab vdi arvab, et ta teab, et vajab. Oppijapoolsed ootused on
subjektiivsed, sest igal oppijal on oma subjektiivsed keelelised vajadused ja soovid.
Neid ei tohi ignoreerida, sest ootused on dppeprotsessis motivatsiooni seisukohast
véga olulised. Informatsiooni ootuste suhtes jagab dppija ise, sest Hutchinsonile ja
Watersile (1987) toetudes “...vajadus ei eksisteeri konkreetsest inimesest
sOltumatult ... ja inimesel on andmed iseenda ja teda iimbritseva keskkonna kohta”
(Ik 56). Oppija ootused vdivad olla realistlikud voi idealistlikud. Kui dppija soovid
on realistlikud ja kooskdlas Opetaja ning teiste huvipoolte ndgemusega, on
Opitulemus parim.

Muidugi voivad objektiivse vajaduse ja subjektiivsete ootuste vahel olla
vastuolud ja wvastuolu lahendamise viisid soltuvad konkreetsest olukorrast.
Ebarealistlikud ootused voivad tekkida liiga suurtest ootustest kursusele, aga vottes
arvesse, et erialakeele kursused on tavaliselt suhteliselt lithikesed, ei suuda dpetaja
kindlasti oppijaid “koige vajalikuga varustada” voi Oppijatele “koike dra opetada”.
Opetaja iilesandeks on dppijatele kursuse sisu selgitamine ja dppematerjalide
pakkumine, aga samuti ka dppijate realistlike ootuste kujundamine.

Sihtsituatsiooni analiiiisi saab sihtgrupis 1dbi viia testide, intervjuude ja Kirjalike
kiisitlustega, mis vdivad oma sisult, vormilt ja mahult viiga erinevad olla. Oppija ja
ta keelevajaduste kohta peaks tingimata kiisima jargmisi kiisimusi:

1. Kas keelt on vaja tooks, Oppimiseks, nendeks modlemaks vOi muuks

otstarbeks?

2. Kas keelt on vaja radkimiseks, lugemiseks, Kirjutamiseks voi kdikideks

osaoskusteks?

3. Kas sihtsituatsioon on ametlik voi mitteametlik?
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4. Kas sihtkeskkonnas on inglise keelt emakeelena radkijad voi mitte?
5. Kas keelt hakatakse kasutama samaaegselt keelekursusega vdi pérast kursuse
16ppu?
(Hutchinson & Waters, 1987, Ik 59; Pai, 2004, 1k 59).

Olles vastuseid analiilisinud, peab Opetaja otsustama, kuivord ta ndustub
Oppijate arvamustega, samuti tuleks vajadusel ja vOimalusel 14bi radkida
keeledppijate tooandjatega vOi akadeemilise institutsiooni esindajatega ja nende
arvamusega arvestada.

1.5.3. Opisituatsiooni analiiiis. Oluline pole ainult keeleline pool, mida uurib
sihtsituatsiooni analiiiis. Téahtis on ka seda analiiiisida, kuidas Opetaja saaks parimal
viisil dppijale vajalikud oskused anda. Selle analiiiisimiseks pakuvad Hutchinson ja
Waters (1987, |k 62-63) vilja kiisimused, mis on sihtsituatsiooni analiiiisi
kiisimustega veidi sarnased. Kokkuvotlikult on kiisimustik Hutchinsonile ja
Watersile toetudes jirgmine:

1. Kes on dppijad? (vanus, sugu, rahvus, keeletase, huvid, suhtumine inglise

keelde)

2. Miks nad on kursusele tulnud? (kursus on kohustuslik voi vabatahtlik, mis

kasu nad loodavad saada, mida nad loodavad, et kursusel tehakse)

3. Kuidas odppijad oOpivad/ Mida saaks Opiprotsessi edendamiseks teha?

(0ppijate opitaust, missugused meetodid neile meeldiks/ei meeldiks)

4. Missugused ressursid on dpetamiseks olemas? (Gpetajad, nende teadmised ja

suhtumine, dppematerjalid, abimaterjalid)

5. Kus ja millal tunnid toimuvad? (kui sageli, millises dpikeskkonnas, kas

keelevajadusega samaaegselt voi ennetavalt)

Opivajaduste analiiiis on seotud Oppijate Oppimisega. Kursuse algul kiisib
Opetaja kaks kiisimust: 1) Mida mu Oppijad peavad tegema, et nad sihtsituatsioonis
keeleliselt hésti funktsioneeriksid? 2) Kuidas selle eesmirgini jouda? Seega nieme, et
oluline on oppeprotsessile orienteeritud ldhenemine, mille kohta Widdowson (1980)
iitleb: “...kursuse keeleline dpisisu valitakse mitte seetdttu, et see oleks tulevases to0s
representatiivne, vaid selle pérast, et see toendolistelt aktiveerib kursuse jooksul sobivad

strateegiad Oppimiseks” (lk 212). Keelekursuse iiks oluline eesmdrk on digete
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Opistrateegiate omandamine, mis teeks Oppijal voimalikuks kursusel omandatu pdhjal
uusi teadmisi siinteesida ja autonoomseks dOppijaks areneda.

Pauline Robinson (1991) rohutab, et kui vajadusanaliiis pooras varem tdhelepanu
vaid sihtsituatsiooni analiiiisile vdi kursuse 10ppeesmargile, siis tdnapdeval on tavaline,
et vOetakse arvesse dppija Opivajadusi.

Vajadusanaliiiilisi koostamine, ldbiviimine ja analiiisimine on keerukas protsess,
milles tuleks arvestada sihtsituatsiooniga (praeguste voi tulevaste tooiilesannetega) ja
opisituatsiooniga, see tihendab, et peame arvestama nii Gppet6d kaugemat eesmarki, st
sellise keeletaseme saavutamist, mis voimaldab raskusteta inglise keeles tooiilesandeid
tdita kui ka Opisituatsiooni/Opiprotsessi, mis kindlustaks eesmargi Saavutamise.
Hutchinson ja Waters (1987) rohutavad, et erialakeele opetaja peaks kindlustama, et
vajadusanaliilis oleks mitte ainult Oppijakeskne vaid just Opikeskne (ingl learning-

centered) ja seega ka seda, et kogu keeledppeprotsess oleks dppimisele keskendunud.

1.6. Erialakeelekursuse iilesehituse pohimotted
Erialakeele kursuste kavandamisele on mitmeid ldhenemisi. Hutchinson ja
Waters (1987) maératlevad kolme kursuste pohitiiiipi, milleks on:
1) keelekeskne,
2) oskustekeskne ja
3) opikeskne.
Hutchinsonile ja Watersile (1987) toetudes on alljargnevalt toodud ka nende
kolme ldhenemise kirjeldused.

Keelekeskne on lihtsaim ja erialase inglise keele kursuse puhul sage ldhenemisviis.
Léahtudes sihtsituatsiooni analiiiisist ja luues seosed keeleteooriatega, méératakse
kindlaks sihtsitatsiooni keelelised tunnused, luuakse ainekava, muretsetakse vastavad
Oppematerjalid ja madratakse kindlaks materjali omandamise kontrollimise
protseduurid. See ldhenemine on traditsiooniline, 14bi aastate vdhe muutuv ja staatiline.
See ei vota arvesse Opiprotsessi. Samas voib keeledppes selle 1dbi ka héid tulemusi
saavutada.

Oskustekeskne lahenemine on kasutusel mitmetes maades. Selle puhul on pdhiline
teoreetiline hiipotees, et iga keelelise kditumise taga on teatud oskused ja strateegiad,

mida Oppija kasutab, et luua diskursust voi sellest aru saada. Oskustekeskne kursus
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esitab oma Opieesmargid nii teostuse kui kompetentsi seisukohalt. Nii keelekeskne kui
oskustekeskne ldhenemine on tulemusele orienteeritud.

Kolmas ldhenemine on paindlik ja opikeskne, milles ndhakse dppimist mitte ainult
kui vaimset protsessi, vaid kui ldbirddkimisi inimeste ja {ihiskonna vahel, mis on
suunatud Sppimise maksimaalsele tohustamisele ja sellele, kuidas oppija Gpib. Sellise
lahenemise puhul arvestatakse dppijat igal etapil. PGhimodte on, et kursuse kavandamine
on labirddkimiste tulemus ja diinaamiline protsess, kus vdetakse arvesse dppija vajadusi,
keele- ja Opiteooriaid, méaratakse kindlaks dppija ootused, suhtumised, samuti oskused
ja teadmised, mida on vaja sihtsituatsioonis funktsioneerimiseks, koostatakse ainekava
ja materjalid ja hinnatakse kogu protsessi, tehes vajalikke parandusi. Protsessile
orienteeritud ainekava on kiill paindlik, aga tekib kiisimus, kas selline paindlikkus on
alati teostatav.

Oppekava ja ainekava arenduses risigime mitmetest etappidest. Niiteks Richards
(2001) eristab jargmisi etappe: vajaduste analiilis/ Opisituatsiooni analiiiis, dpivaljundite
madratlemine, kursuse kavandamine, dpimaterjalide valimine ja koostamine, dppetdoo
labiviimine ja hindamine (Ik 41). Richards rohutab, et see ei ole lineaarne, vaid
interaktiivne siisteem ja et muutus lihes siisteemi osas mdjutab kogu silisteemi (ibid).
Nunan (1988) esitab Richardsiga sarnase ldhenemise. Richardsi ja Nunani kursuste
koostamise mudelid olid esimene katse iildpedagoogilisi ldhenemisi vodrkeeledppe
ainekavale iile kanda ja “see nditas, et rakenduslingvistid hakkasid tunnistama vajadust
asetada keeledpe laiemasse hariduskonteksti” (Ik 17).

Hutchinson ja Waters (1987) on andnud kursuse kavandamise kohta sellise
definitsiooni: “Kursuse kavandamine on protsess, mis holmab olemasolevat teoreetilist
ja empiirilist informatsiooni, et koostada ainekava, valida, adapteerida voi kirjutada
ainekavale vastavaid materjale, valida dppematerjalide dpetamiseks sobiv metoodika ja
médrata evalvatsiooniprotseduurid eesméarkide saavutamise kontrollimiseks.” (Ik 65).

Tuleb rdhutada, et monikord ei tea ka dppija tipselt, milleks tal keelt tulevikus vaja
laheb, sest ta ei tea, milline on tema erialane tegevus tulevikus. See kehtib eriti
korgkoolide esimese aasta iilidpilaste kohta. Samuti ei pruugi dpetajal kursuse alguses
olla Oppijate kohta vajalikku informatsiooni. Sel juhul jadb esialgne kursuse

kavandamise roll Opetaja Olule, kes peab olema ettendgelik ja tegema koostood
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erialaspetsialistidega. Monikord, vottes arvesse Oppijatepoolseid ootusi ja vajadusi, teeb

Opetaja keelekursuse jooksul muudatusi.
2. Erialakeele oppematerjalid

2.1. Erialakeele 0ppematerjalide tihtsus ja olulised tunnused

Hutchinson ja Waters (1987), Saarsoo ja Sormus (2008a) ja Metsa (2007)
arutlevad, milleks keeledppematerjale iildse vaja on ja mis kiisimusi tuleks enne
materjalide koostamist endalt kiisida. Allpool toome nendele autoritele toetudes
kokkuvotlikult dra pdhjused, milleks on Oppematerjale vaja. Keeledppematerjale on
vaja:

1. Oppijate motiveerimiseks. Selleks peavad materjalid olema eakohased,

huvitavad, ja vastama oppija keeletasemele.

2. Oppeprotsesside struktureerimiseks, tegelemiseks erinevate teemadega.

3. Keele olemusest ja selle omandamisest arusaamiseks.

4. Keelemudeliks, mis voimaldab aru saada dpitava keele ja kultuuri kontekstist.

5. Opetajate koolitamiseks, sest iga Oppematerjal sisaldab uusi meetodeid ja
votteid.

Veidi iillatav on loetelust viimane punkt, millele v3ib lisada, et Gppematerjale on
toesti vaja Opetajate koolitamiseks, aga teisalt on kindlasti paljude praktikute arvamus,
et Opetajale on Oppematerjale vaja eelkdige dpetaja t66 holbustamiseks.

Nagu eelpool arutlustes on kirjeldatud, on dppematerjalide koostamine ja valimine
erialakeele dpetaja to6 iiks osa. Oppematerjali koostamisel tuleb ldhtuda eesmirkidest,
siis koostada ainekava ja sellele vastavalt valida voi koostada dppematerjal.

Vastust ndudvad kiisimused, mida dpetaja peaks endalt kui koostajalt kiisima enne
Oppematerjalidega to6 alustamist, on Saarso ja SGrmuse (2008a) arvates jargmised:

1. Mida dpilased juba oskavad? Millised on dppijate kogemused sel teemal?
Millist sdnavara/grammatikat esitada?

Kuidas esitada sOnavara/ grammatikat?
Mis tiiiipi tilesandeid anda?

Kuidas esitada t66juhendid?

o U W N

Kas materjal on joukohane?
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7. Kas materjali saab v0i on vaja integreerida teiste Oppeainetega?

8. Kuidas materjali liigendada?

9. Kuidas illustreerida teksti ja iilesandeid?

10. Kuidas materjal paigutada/kujundada?

11. Kas on vaja arvestada ainekavaga? Kas on vaja eksamiks valmistuda?

Samad autorid viidavad, et ,,materjalide puhul, millega oppija saab todtada, on
arvestatud sisulist ja keelelist poolt ja nende pdhjal on koostatud iilesanded, milles

oppija saab kasutada Opitud materjali sisu ja keelt uues olukorras* (Saarso ja Sormus,
2008a, lk 24).

2.2. Materjalide valimise ja koostamise pohimotted
Moore (1977, Ik 49; Robinson 1991, Ik 61 j) pakub vilja kuus kriteeriumit,
millest tuleks vodrkeeledppe materjalide valimisel ja koostamisel ldhtuda. Mdelda
tuleks jargmistele Opieesmairgiga, Oppematerjalide sisuga, huvitavusega, autentsusega
ja raskusastmega seotud kiisimustele:

e Kas Opieesmirk on selgelt plistitatud? (eesmirk)

e Kas seda tiilipi iilesanne/Oppematerjal viib efektiivselt eesmairgi
saavutamisele?

(materjali, iilesande tiiiip)

e Kas dppematerjali poolt pakutavate uute keelendite ja Oppijale pakutavate
iilesannete vaheline suhe on tasakaalus? Kas instruktsioonid on Oppijale
arusaadavad? (sisu)

e Kas materjal on dOppijale huvitav? (huvi)

o Kas materjal on dppijale tdhenduslik? Viljakutset esitav? (autentsus)

e Kas materjalis on segavalt raskeid kohti? (raskusaste)

Oppematerjali koostamine sdltub kursuse eesmérkidest, mis peavad olema selged
ja realistlikud, materjalid peavad olema nii Oppijale kui Opetajale joukohased ja
julgustavad. Joukohane ei tohi samas olla liiga lihtne, sest dppematerjal peab siiski uut
véljakutset pakkuma.  Joukohasuse printsiipi rohutavad mitmed teoreetikud. Niiteks
Chaplen (s.a., Ik 3) arutleb, et dppematerjalide koostajad ei tohiks liiga ambitsioonikad
olla ja peaksid tagama materjalide sobivuse pigem Kkeskmise, mitte kdige

edasijoudnuma ja andekama Oppijaga arvestades. Sellele vaidlevad paljud autorid ja
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praktikud vastu, viites, et keskmise Oppijaga arvestamine pole siiski kellegi huvides ja
et pigem peaks arvestama siiski edasijoudnuma dppijaga.

Oppematerjali valimisel ja koostamisel on viga oluline see, kuivdrd asjakohane ja
oluline on materjal Gppija jaoks. Professor Krull (2000) kirjutab, et dppija peab Opitavat
vaartustama. Ta késitleb saavutusmotivatsiooni ,,eduootuse ja véirtuse korrutisena® ja
vdidab Opitavast ja Oppijast rddkides, et ,jiilesandel peab olema tema jaoks mdte vdi
vadrtus® (Ik 443).

Keeledppematerjalides on oluline teksti ja lilesannete vaheline sidusus. Sidususe
itheks kriteeriumiks oppeiihikus on dppematerjali taasesinemine iihest iilesandest teise
liilkumisel (Hutchinson & Waters, 1980). Niisiis peaks esitatud Oppematerjal voi
iilesanne looma vdimalused materjali esitamiseks ja harjutamiseks teisel kujul
jargmises iilesandes voi iilesannetes.

Huumori olulisusest dppetdds ja dppematerjalides on kirjutanud mitmed autorid.
Ulidpilased on uuringute vastustena kirjutanud, et huumor alandab pinget dppija ja
Opetaja vahel, parandab grupis t66tamise voimet ja tdstab motivatsiooni (Hativa 2000).
Huumori kasutamine mdjub psiihholoogiliselt, sotsiaalselt ja kognitiivselt positiivselt.

Oppematerjali hinnates on vaja silmas pidada mitmeid aspekte. Urve Lainemets on
toonud neist vélja kolm kdige olulisemat:

e sisu pohjendatus (vastavus ainekava nduetele),

e joukohasus (eakohasus, arusaadavus) ja

e materjali esitus (metoodika ja tehniline teostus) (Ladnemets, 2000, Ik 17-31).

Oppematerjali hindamise kriteeriumid saame jagada objektiivseteks ja
subjektiivseteks. Objektiivsed on iildnduded (riiklikutele) oppekavadele vastavususe
kohta ja subjektiivsed on isiklik meeldivus vdi mittemeeldivus vdi dppijate eripéra.

Professor Antidea Metsa (2007) on oma kirjutistes kasutanud tabavat moistet
»elujouline opik* (lIk 5). Allpool on toodud valikuline iilevaade Metsa (2007)
kirjeldatud elujdulise dpiku pohitunnustest. Ara on toodud tunnused, mis sobivad
kirjeldama ka elujoulist erialakeele dpikut.

1. Opiku jirgi korraldatud keeledpe on tulemuslik ja Oppija iildist dpitegevust
motiveeriv.

2. Oppija tunnetab, et dpik on koostatud just temale.
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3. Oppija ammutab dpikust teadmisi ja omandab selle toel oskusi tinaste ja tulevaste
sotsiaalsete rollide tditmiseks.

4. Opik pakub eduelamusi (st on joukohane).

5. Opik pakub teavet erinevate huvide realiseerimiseks ja oma andelaadi
realiseerimiseks (lingvistiline, loogilis-matemaatiline, loodusteaduslik vm).

6. Opik rahuldab &pilase tunnetuslikke (dppeainete 1dimumine, uus info),
kommunikatiivseid (suund suhtlusoskuse kujundamisele, loovusele) ja
emotsionaalseid ootusi (laulud, huumor jms).

7. Opik pakub viljakutseid ka dpetajale (metoodika).

8. Opiku alusel korraldatud dpitegevus védrtustab dppija loovust ja omainitsiatiivi.

Oppematerjalile esitatav peamine ndue peaks olema vastavus dppimisvajadusele ja

Opetamisvajadusele. Ka Swales (1988) kinnitab seda oma kirjutistes.

2.3. Oppematerjalidega ja nende koostamisega seotud kiisimused
Erialakeele Opetajad ja teoreetikud leiavad end tihti dppematerjalidega ja nende
koostamisega seotud kiisimusi esitamas. See tuleneb sellest, et erialakeeledppes
puuduvad pikaajalised traditsioonid ja seega puuduvad ka tihtsed arvamused ja teooriad.
Esimene kiisimus on, kas erialakeele dpetaja saab olla ka dppematerjalide koostaja.
Oppijate vajadusi arvestavate materjalide koostamine pole lihtne. Hutchinson ja Waters
vastavad sellele kiisimusele nii: ,,On see vale voi dige, aga materjalide koostamine on
paljude erialakeeleopetajate eluline vajadus ja sage praktika® (1987, Ik 107). Paljud
Opetajad on leidnud, et t66 Oppematerjalidega on huvitav, informeeriv ja hariv, kuid
samas viga aegandudev. Ka jddvad seda tood jédlitama kiisimused kvaliteedi voi
otstarbekuse osas.

Sageli on Opetajad viga kriitilised nii dppematerjalide valikul kui koostamisel.
Erialakeele praktiku Gatehouse’i (2001) arvamus oOppematerjalide allikate kohta on
allpool lihidalt kokku voetud. Ta arvab, et Opetajatel on vdga vihe aega ja nad ei
tohiks olla nii kriitilised selle {ile otsustamisel, mis sobib erialakeele materjaliks ja mis
mitte, sest tema arvates on igas tekstis oma vadrtus. Kuna erialakeeledpe on
lahenemisviis ja mitte aine, mida tuleb Opetada, leiab ta, et Opetajatel tuleb valtimatult
Oppematerjale jupphaaval kokku koguda, moned neist on laenatud, mdned spetsiaalselt

koostatud. Ta leiab, et kursuse dppematerjalide allikad vdivad olla jirgmised:
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a. autentsed materjalid,

b. inglise keele kui teise keele dppematerjalid,
c. ecrialakeele Oppematerjalid ja

d. opetaja loodud materjalid (para 54).

Koik oleneb, milleks me teksti kasutame, st mida Opetaja tahab teksti abil
opetada. Samuti oleneb valik sihtgrupi vajadustest. Hutchinson ja Waters (1987)
annavad edasi Alleni ja Widdowsoni arvamuse, et kui algtekst on pikk ja keeruline,
siis voib kohandatud tekst sobivam olla. Nad pooldavad mdnel juhul kohandatud voi
Spetsiaalselt Oppeotstarbeks kirjutatud teksti, et ,hoiduda liigsest siintaktilisest
keerukusest* (1k 160). Samuti on Hutchinson ja Waters rohutanud, et kui Opetaja ei ole
voimeline stligavalt erialasest tekstist aru saama, siis sellist teksti ei tohiks
dppeotstarbeks valida (ibid). Opetaja kompetentsusel on Opetamise ja dppimise
protsessis oluline osa ja seetdttu peab see mdjutama ka sellist aspekti nagu erialaste
tekstide valik. Samad autorid on delnud, et kuna paljud erialakeele opetajad on ka
Oppematerjalide loojad, saavad nad Onneks mojutada ka ainekava iilesehitust ja
oppetekstide valikut vastavalt oma kompetentsusele.

Tihti tuleb keeledppetekste kohandada, eriti sage on autentse teksti dOppeotstarbeks
kohandamine seda lithendades voi seletavaid markusi lisades, sest védga pika ja raske
oppeteksti lugemine v3ib dppijale iile jou kdia. Pikema autentse teksti labitoGtamise
iilesanne on otstarbekas Oppijale iseseisvaks pikema ettevalmistusajaga koduseks t6oks

anda.

2.4. Tekst ja sonavara éppematerjalides

2.4.1. Tekstist. Teksti (nii suulise kui kirjaliku) all mdistetakse mingil kindlal
eesmirgil kasutatud keelt (Nuttall, 1996, lk 24; Peterson, 2003, lk 10). Hennoste (1998)
eristab kuut liiki tekste: ilukirjanduslikke tekste, teadustekste, publitsistlikke tekste,
tarbetekste, graafilisi tekste ja elektroonilisi tekste (Ik 13). Tekstide lugemisel eristame
kolme stiililaadi: ilukirjanduslik, publitsistlik ja teadusstiil (Peterson, 2003). Et
erialakeele tekstile on tiiiipiline teadusstiil, siis kirjeldame seda stiili Hennoste (1996, Ik
42) ja Petersoni (2003, lk 12) jargi. Teadusstiili eesmdrgiks on edastada teadusala
andmeid ja kujutusobjektiks on intellektuaalne eluvaldkond. Sonavaras kasutatakse

teadusterminoloogiat ja jérjekindlust toonitavaid sonu (esiteks, jdrelikult jt). Tekst on
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maksimaalse loogilise iileschitusega, see liigendatakse loikudeks ja ldhtutakse
késitletavast ainestikust. Kasutusalaks on teaduskirjandus.

Peterson kirjutab (2003), et keeledppes on pohiliselt kaks ldhenemist tekstile:
traditsioonilises  keeledppes on eesmirgiks teksti tdielik modistmine, aga
kommunikatiivses keeledppes tekstist vajaliku sdonumi otsimine. Oppetekstiks tuleks
valida selline tekst, mis aitaks Oppijal toetuda oma kogemustele ja teadmistele ning
aitaks omandada uut. Sisuliselt tuleks hinnata, kas tekst pakub konkreetsetele
keeledppijatele huvi, kas tekstis on tuttavaid elemente ja kas teksti on voimalik mingiks
kindlaks eesmérgiks kasutada (Kértner, 2000; Peterson, 2003).

Erialakeeledppeks sobiva teksti valik soltub mitmetest teksti iseloomustavatest
tunnustest. Mitmed autorid (Nuttall, 1996; Kostabi, 1992 jt) arvavad, et teksti valikul
tuleks ldhtuda teksti autentsusest, konteksti toetusest, teksti pikkusest, sisust ja keele
keerukusest. Erialaseks keeledppeks sobiva teksti valikukriteeriumiteks on Saarso ja
Sormuse (2008a) arvates:

1) tuttavate elementide esinemine, mis lubavad selle siduda isikliku kogemusega,

2) teksti sidusus, organiseeritus,

3) teksti huvitavus ja informatiivsus,

4) teksti vastavus oppija konevajadustele,

5) teksti joukohasus (keeleline, sisuline),

6) teksti pikkus,

7) teksti autentsus,

8) oOpitavate vormide ja leksikaal-grammatiliste struktuuride esindatus tekstis.

Ka Hutchinson ja Waters (1987, |k 108) nimetavad omapoolselt mitmeid olulisi
erialatekstide valikuga seotud kriteerime. Nende arvates on tekst/sisend dppematerjaliks
sobiv, kui tekstis on:

1) dppijale uusi keelendeid,

2) korrektseid keelekasutuse mudeleid,

3) ainet tekstist lahtuvateks iilesanneteks ja tegevusteks,

4) teemasid kommunikatiivsuse arendamiseks,

5) vdimalusi kasutada informatsiooni tootlemise oskusi ja

6) vOimalusi toetuda juba olemasolevatele teadmistele, neid aktiveerida ja

kasutada.
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Oppija motiveerimiseks on vaja valida sobiva raskusastmega tekstid. Professor
J. Mikk (2003) ja Peterson (2003) on kirjutanud teksti jdukohasusest, raskusest ja
keerukusest. Nad on arutlenud, et teksti joukohasus soltub teksti keerukusest ja sellest,
kui arusaadav see Oppijale on. Teksti raskus on pinge, mis tekib Opilasel teksti
mdistmisel, teksti keerukus aga on teksti omadus tekitada selle teksti moistmisel voi
omandamisel pinget. Mitmed autorid (Nuttall, 1996; Hennoste, 1998; Peterson, 2003 jt)
on Kirjeldanud asjaolusid, mis teevad teksti raskesti loetavaks. Need on: teksti keel on
erinev, aines on vooras, keeleline keerukus konkreetse dppija jaoks, lugeja sdnavara on
piiratud, kontekst on vOoras, laused on liiga pikad, teksti funktsioon ehk lugemise
eesmirk pole lugejale selge. Jaan Mikk (2003) on réhutanud, et teksti raskus sdltub
teksti keerukusest ja Opilase voimekusest. Raskemaks voi kergemaks muudab teksti
sinna juurde kiiv iilesanne. Ka Janese (2006) kirjutab sellest oma to0s.

Teksti sisu peab olema Oppijate vanusegrupile huvitav ja kohane, dppijal peaksid
olema teema kohta taustteadmised, tekst ei tohi olla liiga pikk, samuti mitte liiga
keerukas, laused ei tohiks olla liiga pikad, ja teksti kasutamise eesmirk peab keele
oppijale selge olema.

Et tekst ei oleks Oppijale liiga raske voi liiga pikk lugeda, tuleb seda monikord
kohandada 0ppetdds kasutamiseks sobivaks. Autentsusest rddkides on oluline kaaluda,
kas teksti autentsus sdilib, kui see tekst on Oppetdds kasutamiseks kohandatud.
Teiseks dppematerjalidega seotud kiisimuseks on, kas erialane dppetekst peab olema
autentne. Terminit autentne defineerivad teoreetikud erinevalt. Autentsete materjalide
all moistetakse tavaliselt ,, ...vOetud sihtsituatsioonist ja pole seetottu algselt koostatud
keeledppes kasutamiseks® (Hutchinson & Waters, 1987, Ik 159). Kuid see pole nende
autorite arvates Oige autentsuse médratlus, sest ,, ....tekst saab olla tdeliselt autentne
kontekstis, mille jaoks see kirjutati. Kuna erialakeeledppeks rebitakse tekst nagunii
algsest kontekstist vilja, polegi olemas sellist asja nagu autentne erialakeeledppe tekst*
(ibid). Pigem tuleks kasutada mdistet ,,0ppeotstarbeks sobiv.  Saarso ja SGrmuse
(2008a) definitsioon dpiotstarbelisest tekstist on jérgmine: ,Opiotstarbelist teksti
iseloomustab leksikaalne, grammatiline, stiililine lisamine ja piiramine. Tekst on iiles
ehitatud loomuliku keele alusel, kuid keeletasandite vaheline tavapirane vahekord on

kaotatud* (lk 27).
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Richards ja Schmidt defineerivad autentsust kui ,,médédra, kuivord dppematerjalidel
on loomulikku kdnet voi kirjutist iseloomustavad tunnused ...nditeks ajalehtede voi
ajakirjade tekstid, raadio voi televisioonisaadete lindistused” (2002, lk 42). Need
autorid méargivad, et ,tihti eelistatakse neid ka klassis kasutada, kuna nad illustreerivad
autentset keelekasutust* (ibid). Paljud teoreetikud, nditeks Saarso ja Sormus (2008a),
pooldavad autentse teksti dppeotstarbelist kasutamist, sest see on kogum loomulikust
keelekasutusest. Autentse tekstiga puutub dppija kokku ka igapédevaelus.

Saarso ja Sormuse (2008a) jargi on adapteerimine ehk kohandamine tekstide
tdhenduslik {imbertootamine ja lihtsustamine. Teksti kohandamiseks on mitmeid
voimalusi.  Tuuakse sisse sagedasemaid sOnu ja jdetakse vilja keerulisemaid
grammatilisi struktuure eesmirgiga muuta tekst Oppija keeletasemele sobivaks, samuti
muudetakse originaalteksti mahtu ja toodeldakse tekste keeleliselt. Autentse teksti
lihtsustamise vOimalusi on mitmeid. Nendest peamised on Saarso ja Sormuse jargi
(2008a) :

e teksti keeleline lihtsustamine,

e teksti lithendamine,

e teksti {ildine lihtsustamine (St lihtsamas keeles iimberkirjutamine, paljude

teadlaste arvates ei ole see tekst enam autentne),

o tekstisiseste selgitavate korduste kasutamine ehk elaboreerimine,

e teksti hdlbustamine fotode, tabelite, vahepealkirjadega,

e selgituste ja tolgete lisamine (Iehekiilje alla, teksti kdrvale voi 16ppu), mis annab

sonadele tépse tdhenduse ja juhib tihelepanu raskematele kohtadele.

Teksti lihtsustamisest rédkides on rohutatud, et kui Opilastele ei anta autentseid
tekste, “siis tuleb neile esitada tekste, millel on autentsete tekstidega samad omadused”
(Peterson, 2003, Ik 17).

Hennoste rohutab seda, et teksti saab mdista ainult kontekstis (Hennoste, 1998) ja
Peterson (2003) kirjutab, et mida rohkem on inimene lugenud, seda siigavamalt suudab
ta loetud teksti mdista. Nuttall (1996) selgitab, et joonistused ja diagrammid rohutavad

teksti autentsust ja aitavad teksti mdista ja meelde jatta.

2.4.2. Sonavarast. Erialakeele Kkursustel on sdonavara Opetamisel oluline osa.

Bowen ja Marks (1999) on 6elnud, et erialase terminoloogia (oskussonavara) dpetamine
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on erialase keelekursuse darmiselt tdahtis komponent, kuivord “sonad on ju keele alus ja
seega ka kommunikatsiooni alus” (Ik 106). Oskussdnade puhul on oluline teada nende
tdpset tdhendust ja tolkimisel tipset vastet teises keeles. Et sona on tihik tekstist, siis
saab sOnavara Opetamine toimuda tekstipohiselt. Sonavara rikastamine arendab
motlemist ja parandab tekstide mdistmist. Samuti on tugev seos sOnavara rikkuse ja
kdnelemisoskuse vahel.

Erialakeele dppimisel eristame 4 tiilipi sOnavara:

1) grammatiline (ingl structural) - niiteks only, it
2) {ldine (ingl general) - girl, boy
3) ka tavakonelejale tuntud erialasdnavara (ingl subtechnical) - motor, engine
4) siivaerialasdnavara (ingl technical) - electrophoresis
(Saarso & Sormus, 2008a, lk 62; Hutchinson & Waters 1987, Ik 145;
Tammelo, 2008, Ik 14).

Sonade valik soltub sellest, mida Oppijad juba oskavad, ja mis on neile
iildkeeleoskuse ja erialase keeleoskuse seisukohast vajalik. (Saarso & Sormus, 2008a).
Valikukriteeriumiteks on sdnu siduv teema, sona aktuaalsus ning kuulumine aktiivsesse
sOnavarasse. Siinjuures tuleb rohutada, et tarvilik aktiivne sonavara voib olla erinevatel
oppijatel erinev. Niiteks erialaspetsialistile vajalikku aktiivsesse sGnavarasse kuuluvad
sonad ei kuulu kindlasti koikidele keeledppijatele vajalikku valikusse. Erialaselt on
erialaspetsialistile vajalik sageli esinev erialane terminoloogia ja erialased
keelevéljendid. Tuleb ka mdelda, millises situatsioonis on see sOnavara hiljem
kasutatav.

Nation ja Waring (1997) maérgivad, et pole vdimalik 6elda, kui palju sonu iildse
kokku on. Naiteks Websteri sonaraamat (3. viljaanne) sisaldab umbes 54 000 sGnapesa.
Nende autorite arvates ei ole voorkeelt teise keelena réadkijal seda koike vdimalik (ega
vajalikki) dra dppida, sest ega ka inglise keelt emakeelena konelejad ei tea kdiki neid
sonu. Nation ja Waring vdidavad, et kui teatakse 1000 sona, siis katab see tekstist juba
72%, kui teatakse 5 000 sona, siis see katab juba 88,7% tekstist, ja kui teatakse
15 850, siis katab see 97,8% tekstist ( Nation & Waring, 1997, |k 6-17). Oluline on
omandada 2000-2500 tavakdnelejate poolt kasutatavat sona.

Siit edasi algab sonavara Oppimises diferentseerumine. Neil, kes omandavad

korgharidust, tuleb tegeleda akadeemilise sonavaraga ja selleks soovitavad Xue ja
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Nation (1984 ) oppida University Word Listi (UWL) kuuluvaid sonu. See on iilikooli
kontekstis sageli kasutatavate sonade nimekiri, kus on 836 sellist sona, mida kasutatakse
paljude teadusdistsipliinide poolt (nditeks sonad indicate, identify, negative) voi
Academic Word Listi (AWL) sonu , kus on 570 sonapesa ehk umbes 3000 sdna (Xue &
Nation, 1984; Nation & Waring, 1997). SGnavara omandamise jirgmine etapp on
seotud erialase siivasdnavaraga.

Sonade esitamise printsiibid keeledppes on Saarso ja Sormuse (2008a) pohjal
jargmised:

1) siisteemsus sOnade rithmitamisel,

2) liikkumine eriala iildisemalt oskussonavaralt kitsamate valdkondade sonavara

juurde,

3) sonade asemel tuleks eelistada keelelisi tihendeid ja terviklikke struktuure, sest
iiksiksOnad raiskavad liihiajalise midlu mahtu, me omandame kdige paremini
sisuliselt seotud sonaiihendeid,

4) tuleks luua struktuur oppimiseks ahelate v3i toimingute kaudu, seda saab aga
luua enda jaoks kdige paremini dOppija ise.

SoOnavaradpetusest rddkides on oluline tuua vélja viisid, kuidas sOnavara
omandatakse. Sonavara omandatakse retseptiivsete osaoskuste — lugemise ja kuulamise
ja produktiivsete osaoskuste - konelemise ja kirjutamise arendamise kaudu ja
sOnatuletusega tegelemise kaudu (vt ka Tammelo, 2008). Sageli piihendutakse
erialakursusel ainult mone voi isegi ainult iithe osaoskuse arendamisele. Tammelo
(2008) kirjutab ka, et sdnatuletuses on oluline pdorata tahelepanu:

e prefiksite, sufiksite ja sdnatiivede eristamisele

e verbist nimisOna, omadussona ja méiédrsona tuletamisele

e liitsdnade moodustamisele

e siinoniilimide ja antoniilimide leidmisele.

Sama autori arvates omandatakse sOnavara Oigete sOnavara Oppimise tehnikate
kaudu, milleks on:

e internetisdnastike ja sonaraamatute kasutamine

o tidhenduste leidmine kontekstis

e meeldejdtmine assotsiatsioonide ja kollokatsioonide abil (Tammelo, 2008).
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Sonavaraga tuleks pidevalt tegeleda, sest suur hulk vastuvoetud teabest ununeb
Kiiresti. Naiteks kuu aja méodudes on ununenud “80% kuuldud teabest, millega pole
stivendatult tegeldud” (Saarso & Sormus, 2008a, Ik 64). Viga raske on meelde jitta
iiksikut sona ilma tdhendustervikut loomata (ibid).

Robert Kleinschroth (2000) kirjutab, et iiksikud sdnad ununevad peaaegu sama
kiiresti kui seosetud silbid, sest “neil on mitmetel pdhjustel lingvistiliselt ja
psiihholoogiliselt nork tdhendus” (Ik 48). Kleinschroth kirjutab, et seetdttu on vaja sonu
piisavalt kinnistada, Oppida sonu kontekstis ja mitmekanaliliselt, liigendada ja luua
seoseid. Aju ei koorma siistematiseerimine, joonistamine, motteskeemid ja
emotsionaalsed, loomingulised tegevused. Kleinschroth (2000) rohutab samuti, et
peame oma liihiajalise midlu mahtu sddstma ja “moodustama iiksiksonadest viljendeid,
lauseid vo1i struktuure, sest nii suurendame nende sisulist tdhendust ja meeldejadvust”
(Ik 49). Sama autor kirjutab, et loogiliselt liigendatud ja kategoriseeritud materjal on
oppijatel “ka 30 pdeva hiljem pea 100% ulatuses meeles” (lIk 51). Jarelikult on vaja
oppijal luua struktuur ja Opetajal on vaja Oppijat selle struktuuri  loomisel
Oppematerjaliga ja Opetamisega abistada. Kleinschroth annab dppijatele nou, et sdonade
Ooppimisel peaks todle panema mdlemad ajupoolkerad. Kirjutatud sonade optilise
nigemise teel (st lugemisega) jitab Oppija meelde umbes 30% Opitust ja tegevuses on
vasak ajupoolkera. Piisivam on aga ka paremat ajupoolkera kaasav piltliku ndgemisega
Opitu, sest piltide meenutamismehhanism toimib kiiremini ja on piisivam. Kui
konkreetseid pilte pole antud, tuleks need visualiseerida. Oluline on ka efektiivne
kordamine, seda tuleb teha vihehaaval ja liigendatult.

Saarso (2000) ja Kairtner (2000) on kirjutanud, et sonavara tuleks Opetada
kontekstis, ja et see eeldab dppija autonoomiat. Oppija peaks lihtuma oma kogemustest
ja looma seoseid uue ja varem Opitu vahel. See soovitus on vdga oluline ka erialase
voorkeeledppe puhul. Enne kui sdna tdhendus sOnaraamatust jargi vaadata, tuleks
Opetajal paluda Oppijatel sona tdhendusi aimata lasta.  Kértner pakub kasulikke
toovotteid sdonavara kontekstis Opetamiseks. Lisaks kollokatsioonide dpetamisele, seoste
loomise vajalikkusele ja tdhenduse aimamisele kontekstis soovitab ta ka liink harjutuste
taitmist kas tdiendtestina (tavaliselt on iga kuues sona kustutatud) voi C-testina (alates

teisest lausest on igal teisel sonal pool kustutatud.
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Siiski tuleb rohutada, et erialase keeledppe puhul tuleb konteksti jérgi aimamine
kone alla esimeses teemasse sissejuhatavas etapis. Erialase keele puhul jaab aimamisest
viheks ja peab teadma sdnade tdpset tdhendust. Saarso ja Sormus (2008a) Kirjutavad, et

siin saab appi tulla oskussdnastike kasutamine ja erialaspetsialistide abi.

2.5. Erialakeele opetaja rollid

Erialakeele Opetajal on tavaliselt palju iiheaegseid rolle. Lisaks ajakohasest
metoodikast ldhtuva keeledppe tagamisele oOn Opetaja iilesanneteks tegeleda
vajadusanaliilisiga, aineprogrammide ja Oppemetoodiliste vahendite koostamisega,
keeledppealastel konverentsidel esinemisega ja osalemisega ning keeleoskustaseme
testimisega. Kdik see eeldab lisaks Opetaja rollis olemisele ka uurija ja Oppija rollis
olemist. Erialase inglise keele dpetaja rollide paljususe tottu on John Swales (1985)
viitnud, et ta eelistab mdiste erialakeele opetaja asemel kasutada terminit erialakeele
praktik. Ka Gatehouse, Robinson, Dudley-Evans ja St John kasutavad oma toé6des seda
terminit.

Gatehouse (2001), Anthony (1997b) ja Robinson (1991, Ik 79-97) on arutlenud
erialakeele praktiku rollide iile, radkides ka Dudley Evansi ja St Johni méaratletud nn
erialakeele praktiku viiest rollist. Need rollid on jargmised:

1) Opetaja,

2) ainekursuste koostaja ja Oppematerjalidega varustaja,

3) koostdopartner,

4) uurija-teadustootaja ja

5) hinnangu andja (Gatehouse, 2001, Ik 1).

Erialakeele 0petajal on kahlemata palju rolle, aga pdhiline roll on siiski dpetamine,
millega kaasneb ainekursuste koostamine ja t66 dppematerjalidega. Ulaltoodud rollide
loetellu voib lisada dppeprotsessis osaleja ja juhendaja rolli. Nagu eelpool mainitud, on
erialakeele Opetaja alati ka dppija rollis, sest Opetaja t60 eeldab pidevalt uute teadmiste
omandamist, mis aja jooksul muutub sisemiseks vajaduseks eluaegselt uurida ja dppida.
Rédkides elukestvast dppimisest, tuleks rddkida ka reflektsioonist, mis on Opetaja to0s
véga oluline.

Erialakeele Opetaja on erinev iildkeele Opetajast, kuna tal on vaja olla paljudes

erinevates rollides ja erialakeele Opetaja ei ole tavaliselt saanud spetsiaalset viljadpet.
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See teeb t60 raskeks ja esitab tosiseid viljakutseid.

TU keelekeskuse lektor Eve Raeste riikis 2009. a novembris TU keelekeskuses
toimunud konverentsil ,,Erialakeele ja iildkeele vahekord* esitatud ettekandes uue ajaga
kaasnevast uuest arengukeskkonnast, kus dppija on arengutingimuste looja ja dpetaja on
oppijat vairtustav  arengukeskkonna looja. ,Opetaja on uuriv, analiiiisiv ja
opikeskkonda haldav liili. Ta on dppimisvdimalusi modelleeriv ja avav (2009, Ik 6).

Kiisimused, mida tihti erialakeeledpetajate hulgas arutatakse, on seotud sellega,
milline peaks erialakeele Opetaja olema ja kes peaks erialakeele dpetajana to6tama. Kas
see peaks olema

1) erialaspetsialist voi erialakeele dpetaja?

2) teadlane vdi erialakeele dpetaja?

3) inglise keelt emakeelena ridkija voi inglise keelt vodrkeelena dppinud Opetaja?
4) vaid keele valdaja voi kvalifitseeritud opetaja?

Need kiisimused on keelekeskustes ja keeltekoolides ikka padevakorral olnud. Just
selle teemaderingiga seotud huvitava arutluse algatas Dresdeni Tehnikatilikooli
professor Bernd Voss 2004. aastal Bratislavas toimunud iilikoolide keelekeskuste
konverentsil ,,University Language Centres: Broadening Horizons, Expanding
Networks®, millest ka kdesoleva magistrit6 autor osa vottis. Professor Voss (2005)
radgib moodsast filoloogiast ja keeledpetajatest 1dbi ajaloo, kirjeldades ka Euroopa
iilikoolide keelekeskuste arengut ja t66d, mis sai hoogu just 1970ndatel aastatel ja on
muutunud aja jooksul iiha professionaalsemaks. 1970ndatel aastatel oli keelekeskustes
t00l vdga erineva taustaga Opetajaid. Ta rohutab, et igal juhul on dpetaja professionaalne
kvalifikatsioon ja kogemus muutunud iiha tdhtsamaks ja kiisimus pole enam selles, kas
Opetaja on vodrkeelt emakeelena rddkija voi mitte emakeelena radkija.

Esimese eelpool nimetatud kiisimuse puhul on asi selles, kas tulemuslikum on
erialaspetsialisti dpetatud terminoloogia v3i keeledpetaja poolt seletatud ja juhendatud
oppimine. Keeledpetajal on tihti hirm filoloogiast kaugele jddva temaatika ja Sisu
suhtes. See seostub ka kiisimusega, kuivord peab erialakeele Opetaja Opetatavast
sisuliselt aru saama. Vastus on, et mingil mééral peab dpetaja muidugi erialaga tuttav
olema ja erialast huvituma. Hutchinson ja Waters (1987) on kirjutanud, et dpetaja
tilesandeks on edastada Oppijale tuttavat informatsiooni uudsel viisil, et edendada

teemakohast kommunikatiivsust, mis keskenduks ,keele kasutamisele, et midagi
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keelega teha, mitte ainult pakkuda kommentaare keele kohta* (Swales, 1988, |k 184).
Opetaja ei peaks uut ainet kartma, vaid seostama koolist saadud teadmistega, dppima
juurde ja lootma oma intelligentsusele. Samuti saab sisuliste teadmiste osas tavaliselt
dppijate peale loota. Saarso ja Sdrmus avaldasid TU keelekeskuses 2008. aastal
toimunud erialakeeledpetajate tdiendusseminaril arvamust, et ,.erialakeele Opetaja ei pea
olema eriala Spetaja, ta ei pea teadma, kuidas mingi masin to6tab, pigem peab ta olema
kui ainest huvitatud Opilane, kes peab oskama nimetatud masina kohta iiha uusi ja uusi
kiisimusi esitada® (2008b). Saarso ja SoOrmusega saab ainult osaliselt ndustuda.
Ulaltoodud viide vdib kiill ametikooli erialakursuse puhul tdsi olla, aga iilikooli
erialakeele dpetajad vaidleksid sellele kindlasti vastu. Ulidpilased ootavad erialakeele
Opetajalt ka erialaseid teadmisi. Et mitte piinlikku olukorda jddda, on Opetajal vaja palju
iseseisvalt Oppida, kolleegidega koost6od teha, koos iilidpilastega Oppida ja vahel
erialaspetsialistidelt ndu kiisida.

Higgins (1967) rdhutab erialaspetsialistide-teadlaste ja keeledpetajate koostoo
vajadust. Ta on arvamusel, et teadlane ei oska uusi sdnu Gigesti Opetada, kuna neid
tuleks esitada kontekstis ja siis tuleks neid ka harjutada, mitte ainult defineerida, ja
erialateadlasel pole selleks aega ja tal puudub keele dpetamiseks dige véljadpe. Inglise
keele Opetajal on viljadpe ja vastutus aitamaks Oppijaid end digesti viljendada.

Higgins (1967) avaldab ka arvamust, et kvaliteedi tagamiseks on oluline, et
erialakeelt Opetaks professionaalse viljadppe saanud kvalifitseeritud keeledpetaja.
Mbonikord talitavad Oppeasutused valesti, kui nad votavad erialast keelt Opetama
Opetatavat voorkeelt emakeelena radkija, kel pole ei filoloogilist ega pedagoogilist
haridust. Ainult dpetatava eriala tundmine voi keele valdamine ei taga erialakeele
Opetamisel edu. Tavaline tdhelepanek on, et parim erialakeele dpetaja on hea keelealase
ja pedagoogilise hariduse saanud vddrkeelt mitte emakeelena radkiv dpetaja, kel on huvi
vOi suur huvi eriala vastu, millele on suunatud nende Opetatav keelekursus. Monikord
tuleb erialakeele Opetajal t66d andva institutsiooni juhtkonna soovidele vastu tulla ja
hakata tdiesti uut kursust kavandama ja Opetama. Vottes enda kanda vajalikke
tooiilesandeid, nditab dpetaja oma arenguvoimelisust. Huvi eriala vastu voib tekkida ka
erialakeele Opetamise kéigus. Kui aga erialakeele Opetajal on suur vastumeelsus eriala
suhtes, mille keelt ta Opetab, tuleks kaaluda sellest to0st vOi konkreetse kursuse

labiviimisest loobumist.
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Kas sobivad erialakeele dpikud on tdesti olemas? See on kiisimus, mille tdstatavad
mitmed teoreetikud, nditeks Gatehouse (2001) ja Jones (1990). Kuigi viimastel aastatel
on kirjastused erialase inglise keele dpikuid rohkem vilja andnud, eriti palju just &ri- ja
majandusalaseid keeledpikuid, leiab dpetaja end tihti raskest olukorrast. PShjuseks voib
olla, et vajalikku erialakeele opikut polegi vilja antud, see pole kédttesaadav, on viga
kallis, Oppijatele liiga kerge voi raske sisult voi keeletasemelt.

Jones (1990) viéidab, et ,erialakeele Opetajad leiavad end olukorrast, kus neilt
loodetakse kiiret kursuse koostamist, mis vastaks tépselt grupi dppijate vajadustele, aga
neilt oodatakse tulemust olematu voi védga vihese ettevalmistusajaga‘ (lk 91).

Materjalide koostamine on erialakeeledppe praktika tliks koige olulisemaid
tunnuseid. Paljude pikaajalise tookogemusega praktikute arvates on tdsi, et materjalide
valikule, koostamisele ja vormistamisele ning metoodika valimisele kulub suurem osa
erialakeeledpetaja to0ajast. Selle motte leiame ka Hutchinsoni ja Watersi poolt
esitatuna, kes vdidavad, et ,, palju dpetaja aega votab materjalide koostamine* (1987, lk
106). Kui iildkeele Opetajad koostavad Oppematerjale suhteliselt védhe, peavad
erialakeele Opetajad sellega pidevalt tegelema. Chaplen soovitab rakendada
meeskonnatdod, sest temal kulub vihemalt kiimme tundi, et valmistada ette iihe tunni
ulatuses Oppematejale, ja ta védidab, et filmi arutelul pdhineva nelja tunni ldbiviimiseks
kulub tal vihemalt 45 tundi ettevalmistavat t66d. (Chaplen, s.a.). Meeskonnat6d on
moeldav muidugi eriti siis, kui iiht kursust dopetab mitu Sppejoudu. Kui Spetaja on
Oppeasutuses ainuke kursuse ldbiviija, jadb vastutus Oppematerjalide eest ikkagi
poOhiliselt tema Olule.

Professor Antidea Metsa (2007) kirjutab, et liheks opetaja oluliseks rolliks on olla
siduvaks liliks Oppijate ja Oppematerjali vahel. Ta vdidab, et Opetaja peaks olema
labindgelik, entusiastlik ja huvitatud, koost66- ja suhtlemisaldis, teadlik oma ndrkadest
kiilgedest ja ta peaks &dra kasutama oma temperamenditiitibi positiivseid omadusi
(Ik 4-5). Tuleb lisada, et korgkooli keeledpetaja puhul on vdga oluline nii erialane
kompetentsus kui suhtlemisoskus.

Erialakeelekursustel on dppijateks tavaliselt tdiskasvanud vdi noored tdiskasvanud,
véga sageli tilidpilased, seetdttu on huvipakkuvad iilidpilaste arvamused heast dpetajast.
Uhes uurimuses, mida kirjeldab Nira Hativa (2000) Tel Avivi Ulikoolist selgus, et

ilidpilased eelistavad hea suhtlusoskusega Opetajat, kes on selge jutuga, huvitav,
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loenguid hésti ette valmistav ja edukalt t66d organiseeriv. Teisele kohale paigutasid nad
sellist tiilipi Opetaja, kes julgustab otsima, loob toetava dpikeskkonna, dpetab dppureid
efektiivselt tootama ja aitab neil dpitavasse ainesse siiveneda. Ulidpilased seostasid neid
Opetaja isikuomadusi hea Gpetamisega ja dSppurite Opiedukusega (Ik 66-67).

Kuna erialakeeledpe seostub Eestis pohiliselt kdrgkoolidega, on huvitav ja
asjakohane Allan Kéhriku haridusfilosoofiline métisklus oppejou rollist. Kahrik (2006)
kirjutab, et dppejdu kohustus on olla hermeneut. Oppeprotsessis on kolm osalist:
mineviku akumuleerunud tarkus (raamatutarkus, parimus), oleviku seoseid loov tarkus
(Oppejoud) ja tulevikutarkuse potentsiaal (iiliopilane), ja et Oppeprotsessis tekivad
vastastikuselt rikastavad sillad. Kihrik arutleb: ,,Oppejdu rolli tdhtsustamine niisuguse
hermeneutilise protsessi initsiaatori ja soodustajana toob lisavddrtusena esile
oppejoukesksuse aspekti iilikoolidppes, olles seega vajalikuks vastukaaluks {ilioppe

iliopilaskesksust rohutavale retoorikale (Ik 186).

3. Erialakeelte 6petamine Tartu Ulikooli keelekeskuses

3.1. TU keelekeskusest iildiselt

Keelekeskus dpetab keeli iildainena TU kdikide teaduskondade iilidpilastele. Tartu
Ulikooli keelekeskuse tegevuse kaudu tagab iilikool teadlaste ja spetsialistide
konkurentsivoime  Eesti, Euroopa voi llemaailmsel to6turul. Et olla
konkurentsivoimeline, on vaja nii iildkeele kui erialakeele oskust. Keeletunnid on iiks
osa tilikooli oppekavast ja nende eesmédrgiks on kompetentse keelekasutaja ja iseseisva
motleja ning looja kujundamine. Samuti on eesmirgiks anda Oppijale valmidus ja
oskused elukestvaks dppimiseks.

Keelekeskus on keeledppeteaduskeskus, kus on vilja tootatud vodrkeelte
iildainena Opetamise strateegia ja iihtlustatud erialakeelte Opetamise praktilis-
metoodilised ja teoreetilised alused. Keelekeskuses on vilja arenenud koolkond
keeledppe Opetajaid ja metoodikuid.

Keelekeskus erineb keelefirmast, sest keelekeskus opetab eeskétt eriala- ja
teaduskeelt, mida tildjuhul ei dpetata keelefirmades ega iildhariduskoolides, Kusjuures

erialakeelte Opetamine toimub koostdds vastava eriala spetsialistidega.
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3.2. Muutunud erialane keeledpe

Erialakeeli on Tartu Ulikoolis dpetatud juba 1960ndatest aastatest peale. Siis
Opetati erialakeeli inglise keele ja saksa keele dppetoolide Opetajate poolt. 1972. aastal
loodi voorkeele kateeder, mis 1991. aastast hakkas kandma keelekeskuse nime. Labi
aastate on suur rohk olnud dppijate vajaduste arvestamisel ja erialase terminoloogia
Opetamisel-Oppimisel. Siiski on selle aja jooksul toimunud mitmeid suuri muutusi.

Esiteks on muutunud opikeskkond, Oppijate vajadused ja dpetamise metoodika.
Kui enne Eesti Vabariigi taasiseseisvumist piisas passiivsest keeleoskusest, mida oli
vaja vaid erialase kirjanduse lugemiseks ja informatsiooni hankimiseks, siis viimastel
aastakiimnetel on muutunud elu- ja dpikeskkonna tottu muutunud ka Sppija vajadused.
Enne taasiseseisvumist Opetati Eesti iilikoolides erialakeelt peamiselt ainult ldhtuvalt
grammatika-tdlke metoodikast. Opikutes olid iilidpilastele tdlkimiseks erialatekstid,
millele jirgnesid grammatika reeglid ja grammatika harjutused. Alates 1991.aastast on
olukord muutunud. Vaba turumajanduse tingimustes hakati korghariduse tsiikleid
nigema kui “Ulidpilaste ettevalmistust t60jouturule ning kui jitkuvat péddevuste
arendamist ja aktiivse kodaniku kujundamist (Valk, 2006, |k 78-79). Erialakeele
Opetamist hakati vaatlema praktilise véljundi seisukohast. Keel on muutunud vaba
suhtlemise  vahendiks ja keeledppe metoodika on muutunud oluliselt
kommunikatiivsemaks.  Pedagoogiline ldhenemine pole enam Opetajakeskne, vaid
oppija- ja Oppimiskeskne, sellest ka muutused 6ppekavades ja dOppematerjalides.

Teiseks on toimunud muutused seoses lileminekuga uutele dppekavadele. 1999.
aastal alanud Bologna protsessi motteks on luua Euroopas iihtne, vorreldav —ja
konkurentsivdoimeline haridusruum. Seoses iilemineckuga 3+2 Oppekavadele on
voorkeelte maht ja kohustuslike, valik- ja vabaainete vahekord dppekavades muutunud.
Kui 2000. aastani oli erialase keele kursus peaaegu kdikides teaduskondades suures
mahus kohustuslik, siis 2001. dppeaastal muutus vodrkeel dppekavades olematuks voi
maht muutus oluliselt viiksemaks. Seda illustreerib arstiteaduskonna inglise keele
kursuse tellimus keelekeskusele dppeaastatel 1998/99 — 2005/06 (joonis 1). Samalt
jooniselt ndeme, et Oppeaastal 2003/04, kui arstiteaduskonna {iilidpilastel oli vdimalik
erialast inglise keelt Oppida valikainena, oli tiliopilaste huvi samuti vdaga suur. Teisalt

voib Oelda, et kui teaduskonnad ei esitanud keelekeskusele erialse inglise keele
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kursuste tellimusi, hakkasid iliopilased Gppima rohkem {iildkeelt, mida Oppekava

voimaldas dppida valik- vdi vabaainena.

10
9 ]
8 ]
7 ]
6. @ ravi
5 O farm, prov
4 H oed
cy B rithmi kokku
2 ]
1 ]
0 ]

1998/99 2001/02 2003/04 2005/06
kdikidele kohustuslik - valikaine

Joonis 1. TU arstiteaduskonna erialase inglise keele kursuste tellimused (riihmade arv)
keelekeskusele dppeaastatel 1998/99 — 2005/06 (Jufkin, 2009, Ik 4).

Alates Oppeaastast 2005/06 on olukord jille muutunud. Keelekeskus on vilja
tootanud uusi erialakeele kursusi ja teaduskonnad on neid ka suuremas mahus
keelekeskuselt tellinud. 2006/2007. dppeaasta stigissemestril toimus 32 ja 2007/2008.
Oppeaasta siigissemestril 40 erialakeele kursust. Jargmisel Oppeaastal tdusis
keelekeskuse erialakeele kursuste arv margatavalt - 2008/2009. G&ppeaasta
stigissemestril toimus juba 59 ja 2009/2010. dppeaasta siigissemestril 53 erialakeele
kursust (vt tabel 1).

Tabel 1. Keelekursuste ja nendel osalevate iilidpilaste arv TU keelekeskuses 2008/09 ja
2009/10 dppeaastal. Allikas: TU keelekeskuse siseinfo.

2008/09 stigis 2008/09 kevad 2009/10 stigis 2009/10 kevad
Kursuste arv
erialakeel 59 41 53 43
tldkeel 100 94 113 105
veebikursus 4 5 11 4
Ulidpilaste arv *
erialakeel 1544 895 1274
tldkeel 1778 1542 2476
veebikursus 57 75 167

Mdrkus. * 2009/10 dppeaasta kevadsemestri kohta andmed praegu puuduvad.
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Enamus ilidpilasi Opib keelt valikainena voi vabaainena. Keelekeskuse poolt
pakutavate kursuste arvu ja osalevate iilidpilaste arvu suurenemine niitab, et iiliopilased
peavad erialakeele omandamist oluliseks. Kindlasti tuleb ndustuda autoritega, kes on
kirjutanud, et ,ainuke koige tdhtsam positiivne hinnang Kkeelekursusele on see, et
vaatamata suurele dppekoormusele kohutuslikes ainetes tulevad iilidpilased jitkuvalt
valikaine kursusele.* (Hall, Hawkey, Kenny & Storer, 1986, Ik 158). Tuleb lisada, et
kui tiliopilaste huvi keeledppe vastu on suur, sdltub keelekursuste toimumine monikord
ka sellest, kui palju riithmi suudab keelekeskus Opetada.

Kolmandaks on seoses vihenenud ainemahtudega oluline lithema aja jooksul
Opetada tohusamalt ja suurendada dppija autonoomsust. Seda voimaldab niiteks e-Oppe
kasutamine e-kursustena voi kombineeritud Oppena. Vorreldes 2008/09 &ppeaasta
stigissemestriga tdusis keelekeskuse veebipohiste kursuste arv 2009/10 Oppeaasta
stigissemestril 6 vorra ja veebikursustel oppijate arv 110 ilidpilase vorra (vt tabel 1).

On toimunud ka iileminek Euroopa ainepunktisiisteemi, mis on Oppijakeskne
sisteem, baseerudes iilidpilase toomahul, mis on vajalik saavutamaks Oppekava
eesmirke. See siisteem rohutab t6omahu kdrval dppekava eesmarke, mis on tépsustatud
saavutatavates Opiviljundites, mille nimel t66d tehakse, ja saavutatud Opiviljundite
hindamises. ,.Seega eeldab ka Euroopa ainepunktisiisteemi kasutamine Opivaljundite
Kirjeldamist, seda nii aine, mooduli kui dppekava tasandil* (Valk, 2006, Ik 83). Mboiste
,opivaljundid®“ (ingl learning outcomes) tuli esimest korda kasutusele 2003. aastal
seoses Bologna protsessiga, kui tdhelepanu keskmesse tousis oppekvaliteedi tagamine.
Opiviljundid ja Opieesmirgi tipne méiratlus, mis on erialakeeledppele omane, on
tihedas seoses.

Oluline keelekeskuse t60s on viimastel aastatel toimunud iileminek Euroopa
keeleoskustasemete siisteemi, kus ldhtutakse kolmest tasemest : a) algeline keelekasutus
(Basic User) - A; b) iseseisev keelekasutus (Independent User) - B; c¢) vaba
keelekasutus (Proficient User) - C. Need kolm laia taset jagunevad igaiikks omakorda
kaheks kitsamaks tasemeks: Al, A2, Bl, B2, Cl, C2, mida saab vajadusel veelgi
kitsamateks tasemeteks jagada, nt ALl Al .2, A2.1, A2.2 jne. (Euroopa keeledppe
raamdokument ..., 2007; Vddrkeelte dpe Eestis, s.a.). TU keelekeskus kirjeldab kdiki
kursusi lihtuvalt EN keeleoskustasemetest. Oppijad saavad oma keeleoskustaset hinnata

tasemekirjelduste jargi voi ldbida tasemetesti enne kursuse valimist. Erialakursusetele
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saavad end registreerida tilidpilased, kes on Euroopa keeledppe raamdokumendi:
Oppimine, Opetamine ja hindamine (ingl Common European Framework of Reference
for Languages: learning, teaching and assessment, lihendatult CEFR 2001) jargi
viahemalt tasemel B, mis on iseseisva keelekasutuse tase (ingl Independent User).

3.3. Meeskonnatoo ja koolitused

TU keelekeskuses tegutsevad aktiivselt mitmed dppejdudude tédrithmad. Tegevus
tooriihmades seob eri lektoraatide dppejoude.

Erialakeelte to6rithma tegevussuunad on :

1) dlevaated erialakeel[tle kasutusvaldkondadest, nende seisundi uuringutest
(valdkondade laienemisest, ahenemisest, pdimumisest),

2) iilevaated valdkondade terminivara seisust (tendentsid sOnavaras ja grammatikas),

3) tulevaste spetsialistide kdnevajaduste analiilis (mida ja mis eesmargil Gpetada?),

4) erialasuhtluse sotsiaalse konteksti uuringud (kultuurispetsiifiliste tavade arvestamine
opetamisel) (Raeste, 2009, Ik 3).

Oppevahendite to6rithm arutab erinevaid teoreetilisi ja praktilisi dppevahendite
koostamise ja kasutamisega seotud kiisimusi. Traditsiooniks on saanud uute
Ooppevahendite tutvustamine. Aktiivselt tegutsevad iildkeeledppe, e-Oppe, testimise jt
toorithmad.

Keelekeskus on aktiivne keeledppealaste teaduskonverentside ja -pédevade
korraldaja. TU keelekeskuse erialakeelte tooriihma korraldatud on Eesti ja vilismaa
erialakeeledpetajaid iihendavad erialakeelte seminarid, neist viimane, ,,Erialakeeledpe
korg- ja kutsekoolis®, toimus aprillis 2008 ja erialakeelte konverents ,,Uldkeele ja
erialakeele erisus* novembris 2009, kus leiti t60s iihisosa ja toodi vilja erinevused,
rddgiti hetkesituatsioonist ja tulevikuplaanidest.

Keelekeskuse inglise keele lektoraadis on saanud traditsiooniks iga-aastase
iilevabariikliku  inglise keele Opetajate tdienduskoolituspdeva  Language
Teaching/Learning Updates organiseerimine. 2009. aastal toimus selle sarja seitsmes
koolitus.

Oluline po6rdepunkt Eesti kdrgkoolide erialase inglise keele dpetamisel oli Briti
Noukogu ja University College of St Mark and St Johni ja teiste haridusasutuste

koostd0s organiseeritud Eesti, Léti ja Leedu inglise keele dppejoudude mitmeaastane
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koolitus English for Specific Purposes — Estonia, Latvia, Lithuania, mis algas 1999.
aastal, kestis 2 + 2 aastat ja 1dppes iihiskonverentsiga TTU-s 2004. aastal. See oli
esimene samm Balti riikide erialakeelte Opetajate abistamisel nende t66s. Mitmed
keeleoppe teoreetikud ja praktikud Inglismaalt, Ungarist, Latist ja mujalt viisid 1dbi
seminare erialakeele olemuse, Oppija vajaduste analiiisi, kursuse kavandamise,
materjalide koostamise ja testimise kohta. Lisaks oli selle tdiendkoolituse plussiks véga
intensiivne kokkupuude inglise keelega. Nimetatud tdiendkoolitus oli esimene oluline
kokkupuude erialase inglise keele alaste teoreetiliste seisukohtadega ja nende

praktikasse ldimimisel.

3.4. Sonavara ja oskuste 6petamine

Lisaks iildkeele kursustele pakub TU keelekeskus igal aastal umbes poolsada
erialakeele kursust. TU keelekeskuse inglise erialakeele kursuste oluliseks osaks on
erialase ja iildakadeemilise sOnavara ning akadeemiliste oskuste Opetamine.
Keeledppes ja eriti erialakeeledppes on alati tegeldud metoodikaga, mis Opetaks kétte
teatud Kkindla hulga Oppija erialaga seonduvat olulist sonavara. Raeste (2009) on
avaldanud arvamust, et “erialakeele oskuse kujundamine algab oskussonavara
kujundamisest, milles tdhtsustuvad sona kui méiste avaldumisvormid” (lk 10).

Ulidpilased mirgivad isiklikus vajaduste analiiiisis, et nad ootavad Kkursuselt
eelkdige sdnavara tdienemist. Ulidpilaste ootustest keelekursusele saavad moned
inglise keele lektoraadi Gppejoud teada esimeses Keeletunnis tdidetava kiisimustiku
Personal Profile vastuseid analiiisides, milles on 18 kiisimust Oppija eelneva
keeletausta, ootuste, eelistatavate tunnitegevuste, keelega seotud karjddriplaanide jms
kohta (vt lisa 1). Kéesolava t606 autor on palunud keelekeskuse erialale suunatud inglise
keele kursustel oppijatel kiisimustikku tdita alates 1999. aastast, kusjuures kiisimused
on aastate 16ikes veidi varieerunud. Kiisimus nr.12 (vt allpool) annab vastuse sellele,
mida keeledppijad soovivad keelekursusel kodige rohkem arendada, kas lugemis-,
kirjutamis-, kuulamis- voi kdnelemisoskust, grammatikat vdi sdnavara. Ulidpilased

voivad teha linnukesed tihte kuni kuude kasti vastavalt oma ootustele kursuse 0sas.

12. Which skills areas of English would you like to improve most? (tick the appropriate)

Ureading Clwriting "1 listening Ispeaking
lgrammar "lvocabulary
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Kéesoleva t60 jaoks tegin rithmadest juhuvaliku ldbi dppeaastate ja analiiiisisin 2
oppejou (Inga Jufkini ja Eda Tammelo) 3 erialase inglise keele kursuse (meditsiinialane
inglise keel edasijoudnutele, meedia-alane inglise keel edasijoudnutele ja matemaatika-
ja infotehnoloogia alane inglise keel edasijoudnutele) 14 Spperithma 323 iilidpilase
vastuseid (vt lisa 2), mis saadi oppeaastatel 2001 / 2002 — 2008/2009. Neid vastuseid
analiitisides selgus, et tliopilased soovisid erialakursustel kodige rohkem sdnavara
laiendada (vastanutest 79, 56%).  Teisel kohal oli kdnelemisoskuse arendamise soov
(70, 27%). Kolmandal kohal oli vastavalt riihmale ja erialale iiliopilaste ootuseks kas
grammatika tdiendamine (39, 94%), kuulamisoskuse (41, 49%) voi kirjutamisoskuse
(42, 72%) arendamine. Nideme, et meediaiiliopilased on rohkem kirjutamisoskuse
arendamisest huvitatud kui meditsiini voi matemaatika erialade iilidpilased.

Erialaste keelekursuste oluliseks osaks ongi iilidpilaste erialase ja {ildakadeemilise
sonavara laiendamine. Kahtlemata on keelekursusel dppijate keeleoskuse arendamine
koikides nimetatud valdkondades integreeritud.  Kursuse Ioppedes on mitmed
matemaatika- ja infotehnoloogia-alasel inglise keele kursusel, aga eriti meditsiini-alasel
inglise keele kursusel osalenud iilidpilased tdnanud Opetajat kas suuliselt voi kirjalikult
selle eest, et nende sdnavara oluliselt tdienes (vt ka Jufkin, 2009).

Tuleb rohutada, et Tartu Ulikooli koikidele erialakursustele on iihine see, et
oppejoud arendavad lisaks erialasele sonavarale ka oppijate akadeemilisi oskusi.
Opetatakse ja dpitakse ka iildakadeemilist sdnavara (iilikoolielu erinevad aspektid jms).
Opetatavad akadeemilised oskused on akadeemilise esitluse tegemise oskus,
informatsiooniallikatega to0tamise oskus ja akadeemilise Kirjutamise oskus.
Arendatakse erinevat liiki lugemisoskust. Lahtudes Kéartneri (2000) ja Petersoni (2003)
Kirjeldatud lugemise liikidest saab Gelda, et Opetatakse nii tildlugemis-, valiklugemis-,
stivalugemis- kui loovlugemisoskust.

Et koiki tulalnimetatud oskusi arendada, on erialakeele kursuse noueteks

iiliopilastele

nduetekohase erialaga seonduva suulise seminariettekande tegemine,

o crialase lektiiiiri lugemine,

o crialastest tekstidest lithikokkuvdtete tegemine,

e erialasest tekstist voi internetiallikatest olulise informatsiooni leidmine ja

¢ nduetekohase erialaga seonduva essee kirjutamine (vt ka Tammelo, 2008).
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Koikide nimetatud oskuste arendamisega on seotud nii dppija autonoomsuse Kui ka
oppijate meeskonnatdo ja suhtlemisoskuse arendamine.

Oppematerjali — erialased tekstid ja harjutusvara sdnavara tidiendamiseks ja
kinnistamiseks — valivad voi koostavad Oppejoud. Ainekavad koostatakse sageli
koost6os teaduskondadega ja kursustel osalejatega arvestades nende soove ja vajadusi.

Ulidpilaste tagasiside on aluseks muudatustele ainekavades.

4. Matemaatikaalase inglise keele 6ppevahendi koostamine

4.1. Oppevahendi loomise taust

Matemaatika-alase 6ppevahendi koostamise tingis dppijatepoolne, institutsionaalne
ja tihiskondlik vajadus erialase inglise keele kursuse ja kursuse eesmérkidele vastava
dppematerjali jirele. Alates 1960ndatest aastatest opetatakse Tartu Ulikoolis (enne
1972. aastat inglise filoloogia dppetoolis, aastatel 1972 - 1991 vodrkeelte kateedris,
alates 1991 keelekeskuses) iildainena erialast inglise keelt. Kéesoleva to6 autorile,
noorele Oppejoule, anti 1986. aastal iilesanne Gpetada matemaatika-alast inglise keelt
matemaatikateaduskonna {ilidpilastele. Alustada tuli pikkade tekstidega matemaatika
ajaloost, sest muud materjali polnud saadaval. Samuti tuli koostada sonavaraharjutused
nende tekstide juurde. Tegeldi ka grammatikaga. Oppetdds kasutati pohiliselt
grammatika-tdlke meetodit, ka eksam seisnes sGnaraamatu abiga ingliskeelse tundmatu
teksti korrektses tolkimises eesti keelde.

Mone aasta moodudes tundus, et ainult matemaatika ajaloost rddkimisest ei piisa ja
koostoos teaduskonnaga siindis otsus Opetada ilidpilastele matemaatikaalast
pohisdnavara. See otsus siindis 1dhtudes dppija erialasest ja keelelisest taustast
(1. kursuse iilidpilased ei teadnud veel kuigi palju erialast, aga matemaatika pohivara oli
koolis omandatud), samuti filoloogist erialakeeledpetaja matemaatikaalast padevust
arvestades.

Nii hakkaski matemaatika-alast pShisdnavara sisaldavate tekstide otsimine ja
Oppevahendi koostamine, milles aitasid kaasa matemaatikateaduskonnast dotsent Ivi
Vainikko ja matemaatika didaktika lektor Katrin Kokk. Oppetekstid otsustas koostaja
esitada temaatiliselt ja sdnavaraliselt sisutiheda. Tihti sai abi entsiiklopeediatest. Kuigi

Oppetekstid ei ole grammatiliselt rasked, esitab Oppevahend viljakutse sdonavara
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omandamisel ja kinnistamisel mitmesuguste iilesannete ja tegevuste kaudu. Nagu
eelpool rohutatud, on oskuskeeles oluline mdistete tdhenduste tépsus ja pdhisdnavara
tapne oskamine. Samuti on oluline, et ingliskeelsed oskussonad oleksid iiksiiheselt eesti
keeles mdistetavad. Seepérast oli oluline teaduskonna poolne abi ka eestikeelse ja
ingliskeelse terminoloogia tdpsel kokkuviimisel. Paariaastase ettevalmistustoo
tulemusel, mis kujutas endast tekstide otsimist, kohandamist, kohati ka kompileerimist,
et pakkuda voimalikult palju olulist sdnavara, iilesannete koostamist ja tiliopilaste peal
proovimist ilmus matemaatikaalane inglise keele dppevahend 1988. aastal T(R)U
rotaprindi vdljaandena pealkirjaga A Course in English for Students of Mathematics,
koostajaks Inga Anderson (vt Anderson, 1988).  Oppevahendit kasutas kogu
matemaatikateaduskonna tlidpilaskond, sest erialakeel oli Oppekavas vihemalt kahe
aasta jooksul kdigile kohustuslik. Opetajateks oli kaks dppejoudu: Inga Anderson ja
Georg Allik. Ulidpilastepoolne tagasiside oli valitud erialase temaatika ja dppevahendi
iilesehituse osas hea, ka dppejoududele oli dppevahend suureks abiks.

Olles kaks aastat oppevahendit kasutanud, jdi koostaja matemaatikute Opetamisest
peaaegu kiimneks aastaks eemale. Uus viljakutse oli meditsiini-alase inglise keele
Opetamine ning teised isiklikud ja to6kohustused.

Uus kokkupuude matemaatika-alase inglise keelega tuli samaaegselt koos eelpool
kirjeldatud Briti Noukogu erialakeeledpetajate mitmeaastase tdiendkoolitusega, mis
algas 1999/2000 Oppeaasta siigistalvel ja 10ppes rahvusvahelise konverentsiga 2004.
aastal. See koolitus oli nii teoreetilisest kui praktilisest seisukohast vietuna viga vajalik.
Koolituse kéigus siindis otsus viia keelekursuste eel 1dbi Oppijate vajadusanaliiiis,
sOnastada matemaatika-alase kursuse ild- ja Opieesmargid, tdiendada kursuse
Oppematerjale ja muuta kogu kursus kommunikatiisvemaks lisades erialatekstidele ja
sOnavara Oppimisele mitmete teiste akadeemiliste oskuste Opetamise. Ldhtudes
vajadusanaliilisist ja {lidpilaste ootustest leiti, et erialaselt relevantse pdhisdnavara
Opetamine-Oppimine peaks jatkuma, sest see materjal, mida Oppija védrtustab, on ka
Oppija sisemise motivatsiooni seisukohast oluline. Matemaatika-alane pdhisonavara ei
muutu nii kiiresti koos ajaga kui niiteks infotehnoloogia-alane voi geenitehnoloogia-
alane sdnavara. See on ikka traditsiooniline ja alustded on jidvad. Oppijate ja dpetajate
hinnang dppevahendile oli oluline tagasiside. Koostaja otsustas dppevahendit tdiendada

ja muuta nii valimust kui sisu. Kuna kasutajaskond ei ole kuigi suur, pole motet
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dppevahendit triikis avaldada. Oppematerjali spiraalkditesse koitmine voi valikuliselt
osade kaupa kasutamine on otstarbekam. Nii saab teha ka vajalikke muudatusi vastavalt
oppija vajadustele.

Matemaatikute erialase inglise keele kursus pole enam seoses uute dppekavadega
kohustuslik ~ Oppeaine.  Kui fiilisika-keemiateaduskond  (praegu loodus- ja
tehnoloogiateaduskond) tellis keelekeskuselt valikainena erialase inglise keele kursuse
infotehnoloogidele, iihinesid sellega ka matemaatikateaduskonna {ilidpilased sooviga
keskkoolis omandatud keeleteadmisi ,,t60korras hoida“. Tekkis kiisimus, kas
matemaatika-alane pdhisdnavarakursus voiks ka infotehnoloogidele oluline olla. Koos
iliopilastega (vt eelpool kirjeldatud ,ldbirddagitud ainekava) siindis otsus lisaks
infotehnoloogia-alastele GSppematerjalidele ja akadeemiliste oskuste arendamisele
valikuliselt dppida matemaatika-alaseid tekste, valemite lugemist, astmete ja juurte
lugemist jms. Akadeemiliste oskuste arendamisel sai oluliseks nduetekohase
akadeemilise erialase ettekande tegemine, mille tdpsem teema jii iga iilidpilase enda

valida. Kursusele lisandusid kuulamisiilesanded, videod ja essee kirjutamine.

4.2. Oppematerjali sihtgrupp ja koostamise péhimdtted
Sihtgrupiks on Tartu Ulikooli iilidpilased, kes on erialaselt otseselt vdi kaudselt

seotud matemaatikaga. Need on matemaatika-informaatikateaduskonna mitmetel
oppekavadel (matemaatika, infotehnoloogia, informaatika, matemaatiline statistika jt)
ja loodus- ja tehnoloogiateaduskonna mdnedel J&ppekavadel (infotehnoloogia,
arvutitehnika) Oppivad iilidpilased. Sihtgrupiks on 1. aasta iilidpilased. Seda kahel
pohjusel. Esiteks seetdttu, et teaduskonnad on tellinud keelekeskuselt erialakeelt
pohiliselt 1. aasta Oppijat silmas pidades. Teiseks selle pérast, et ingliskeelset erialast
terminoloogiat on otstarbekam Opetada 1. aasta iilidpilastele, et neid aidata edasistes
erialastes akadeemilistes Opingutes, nditeks vdorkeelse kirjanduse lugemisel.
Magistrioppes on olulisem Opetada nditeks akadeemilist teaduslikku Kirjutamist ja
esitluste tegemist.

Noutav iildkeele tase erialakursuse alustamiseks on B1-B2 (keskaste).

Kursuse koostamisel on ldhtutud jargnevast: vajadusanaliiiisist, dppijakesksusest,
Opieesmairkidest ja ainekavast. Selle pdhjal on tehtud otsused tekstide, sOnavara ja

iilesande tiitipide osas, mis koik on suunatud erialase keeleoskuse arendamisele
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pohirdhuga laiendada tunduvalt erialast ja {ildakadeemilist sdnavara, mis aitaks oppijat
edasistes akadeemilistes Opingutes ja tulevases erialases to0s.

Samuti on ldhtutud Oppija motiveeritusest, toetava Opikeskkonna loomise
pohimdttest, erinevatele Opistiilidele kohandatud Opetamisvotetest, Oppematerjali
temaatika olulisusest Oppijale, materjali tsiiklilisest iilesehitusest, sdnavara ja keelendite
valimisest erialaspetsiifilisi suhtluseesmérke arvestades ja erinevate o0saoskuste
harjutamise pdhimdttest sdnavara omandamisel. Ulesannetes, harjutustes ja tegevustes
on silmas peetud mitmekesisuse pdhimdtet. Olulised on joonised, mis aitavad dppijal
paremini teksti mdista ja iilesandeid lahendada. Silmas on peetud materjali esituse
selguse pdhimotet ja instruktsioonide andmise selguse nduet.

PShimotteks  on  dildiselt kommunikatiivne ldhenemine kogu Kkursuse
iilesehitusse, samas on oppematerjal kombinatsioon kommunikatiivsest, grammatika-
tolke ja audiolingvaalsest meetodist, mis nduab keeleelementide ja osaoskuste
integreerimist. Kursuse pohirdohk on ikkagi baassonavara Opetamisel, millele saaksid
toetuda teised osaoskused ja tegevused. Tdhelepanu on tdhendusel, keelekasutusel ja
soravusel iilesannete ja tegevuste sooritamisel, aga samuti vormil ja tdpsusel.

Opikus on kasutatud autentseid teadus- vdi dppetekste. Teksti lintsustamise huvides
on tekste lithendatud ja joukohastatud tekstijargsete markuste lisamisega. Oluliseks on
peetud informatsiooni tihedust ja sOnavara relevantsust, samuti sOnavara tdpsust ja
cestikeelse ja ingliskeelse termini vastavuse tapsust (harjutus 1 igas dppetiikis).

Oppematerjal pakub vdimalust to6tada individuaalselt, paaris voi grupis. (arutelud,
vastuste ja lahenduste otsimine).

Oppevahendi maht on 118 Ik ja selle juurde kuulub audio WebCT keskkonnas ja
CD-l.

Oppevahendit saab kasutada kahel dppesemestril. Kogu materjali libimiseks kulub

olenevalt grupi tasemest 80- 120 akadeemilist tundi.

4.3. Oppevahendi iilesehitus

Oppematerjal on jagatud temaatiliselt 20 dppeiihikusse, mida saab sisuliselt nelja
ossa jagada, milleks on:

1) matemaatika (ajalugu, podhitehted, murrud, protsent, suhe, proportsioon, astmed

ja juured),
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2) algebra (olemus, aksioomid ja teoreemid, tegurid ja kordajad, vorrandid, kahe

tundmatuga lineaarvorrand)

3) geomeetria ( nurgad, kolmnurk, ring, hulknurgad, 3-mootmelised kujundid),

4) trigonomeetria (trigonomeetria, trigonomeetrilised funktsioonid ja kolmnurkade

lahendamine).

Iga Oppetihik pohineb iihel alateemal. Igal dppeiihikul on oma pealkiri, teemasse
sissejuhatavad iilesanded, tekst ja teksti pohjal koostatud erinevad sonavara harjutused.
Oppeiihik 16peb nuputusiilesandega. Lihtutakse Opetamise etappidest, mis on uue
materjali esitlus, harjutamine ja kasutamine.

Oppetiikk algab kolme lugemiseelse iilesandega (ingl Pre-Reading Tasks).

1) Oppeiihik algab kuulamisiilesandega, kus dppijatel palutakse mirkida éra

sonarohk. Sonarohk vajab matemaatika eriala sonade puhul harjutamist, niditeks

sonades circumference, diameter, arithmetic jne. Sellega iilesandega tutvustatakse
uusi sonu ja nende hadldust. Hadldust saab audiosalvestusega koos harjutada.

2) Arutatakse paaristoona libi esitatud sonad ja kontrollitakse nende tdhenduse

mdistmist kas arutelu vormis voi teksti konteksti abil.

3) Jargnevad sissejuhatavad kiisimused, mis on teemaga seotud ja dratavad

oppijas huvi jirgneva vastu. Vastuseid voivad oppijad arutada paaris vOi gruppides.

Naiteks:

What were the three classical problems in Greek mathematics which were
extremely influential in the development of geometry?
Diskussioonikiisimusteks on peamiselt kiisimused kuulsate matemaatikute, nende

avastuste ja t00 kohta. Lisaks matemaatika ajalooga seotud kiisimustele on esitatud
lahendamiseks moned matemaatika {ilesanded vo4i kiisimused terminite kohta. Mone
kiisimuse puhul tuleb vastust otsida jargnevalt esitatud tekstist.

Eelharjutustele jargneb temaatiline péhitekst, mis esitab uut sonavara kontekstis.
Tekstile jargnevad Oppijat abistavad tekstijirgsed mirkused. Ndiiteks ei tea paljud
iiliopilased, kuna kasutame sdna ,,mathematics“ lithivormis ,,maths* ja kuna ,math®.
Vahe on briti ja ameerika kasutuses, briti inglise keeles kasutatakse lithivormi ,,maths*
ja ameerika omas ,math“. Teise ndite vOib tuua geomeetria vallast. Uurides
matemaatika-alaseid tekste, tekkis koostajal kiisimus sdnade ,trapezium® ja ,trapezoid*
kohta. Tekstijargsetes markustes seletatakse oppijale, et ingliskeelne sona ,trapezium™

(eesti k trapets) on briti inglise keeles 'kumer nelinurk, mille kaks kiilge on omavahel
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paralleelsed ja iilejdénud ei ole omavahel paralleelsed’, ameerika inglise keeles aga
"paralleelsete kiilgedeta hulknurk’. Sona ,trapezoid* (eesti keeles trapetsoid) on samuti
kahe definitsiooniga ja tdhendus sdltub vastavalt briti voi ameerikapérasest kasutusest.
Eelharjutustele ja tekstile jargnevad erinevad sonavaraharjutused (ingl
Vocabulary and Language Focus) sonavara laiendamiseks ja kinnistamiseks.
Harjutused pakuvad voOimalust teemakohast sOnavara erinevat tiilipi iilesannetes
harjutada.  Uldtuntud on keeledpetuse pdhimdte, et uus sdna peaks olema kordunud
viahemalt seitse korda, et see meelde jadks. Monda iilesannet (tehete, arvude, astmete,
juurte jms lugemine) on voimalik audiosalvestusena kuulata ja harjutada.
Harjutusi on mitut tiitipi. Esitatud on ka nédidislaused voi keele struktuuri mudelid.
Kasutatud harjutuste tiiiibid on:
1) arvude, tehete ja valemite, astmete, juurte lugemine, iilesannete vastuste leidmine,
valemite teisendus, néit. Unit 4 Pair Work ex-s 1, 2
2) liinkade tditmine sonavara harjutamiseks, ndit. Unit 3 ex. 4
3) sonade/sonaiihendite ja lauselilkmete  kokkuviimine matemaatiliselt tdeste
vaidete/lausete moodustamiseks, néit. Unit 17 Pair Work ex. 3
4) kiisimustele vastamine, ndit. Unit 3 Pair Work ex. 2
5) oige/vidr iilesande tiilip, niit. Unit 9 ex.2
6) viljenditest lausete moodustamine, ndit. Unit 4 ex. 5
7) siinoniiiimide-antoniitimide leidmine, ndit. Unit 4 ex. 3
8) sonatuletusiilesanded, ndit. Unit 3 ex. 3, Unit 4 ex. 4
9) grammatika harjutused, mis on esitatud kontekstis (eessonad, lausestruktuurid),
ndit. Unit 8 ex. 4.
Grammatika reegleid ei anta ja grammatika Opetamine toimub ainult toetavalt
vastavalt rithma vajadusele.
10) véljendite leidmine tekstist ja tolkimine inglise keelde, ndit. Unit 3 ex. 1
11) jooniste kirjeldamine uut sdnavara kasutades, ndit. Unit 14 Pair Work ex. 2
12) kiisimuste moodustamine, ndit. Unit 4 Pair Work ex. 4
13) teksti informatsioonist aru saamine  kuulamisteksti pdhjal, nditeks Unit 5
Listening: Comparing fractions.

14) kujundite joonistamine kirjelduste jargi, ndit. Unit 18 Pair Work ex. 1
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15) lausete 1opetamine kasutades toest véidet ja diget lausestruktuuri, ndit. Unit 17
Pair Work ex. 2.

Jéargnevad arutluskiisimused/kontrollkiisimused tekstis esitatud materjali voi
teema kohta laiemalt. Neid on palutud teha paaristoona (Pair Work) voi grupitoona
(Group Work). Oppeiihikute viimaseks iilesandeks on nuputusiilesanne (Puzzle), mille
oppijad vdivad paaristoona vOi  grupitdona lahendada. Meelelahutus on
rakendusmatemaatika iiks tdhtsaid osasid. Nuputusiilesanded arendavad teemakohast
sOnavara, matemaatilis-loogilist motlemist ja pakuvad vaheldust ja meelelahutust.
Teame, et Oppetdds on soovitav kutsuda esile emotsioone, sest emotsioonid aitavad
materjali kauaks ja kindlalt meelde jitta. Seda nduet on piiiitud arvestada teemasse
sissejuhatavate tekstieelsete kiisimustega ja iga Oppetiiki viimase {ilesandena
nuputusiilesandeid pakkudes.

Kuna oppevahend on eelmise uuendatud versioon, saab vilja tuua, mis on
muutunud vorreldes esimese koostatud dppevahendiga. Lisatud on:

1) lugemiseelsed harjutused igale Sppetihikule (igale 3),
2) audio sOnavara kuulamiseks, sdnavaraharjutuste mudelite harjutamiseks,
lithitekstide kuulamiseks,
3) kommunikatiivsed iilesanded paaristooks ja grupitooks,
4) instruktsioonid tilesannete ette (Pre-reading Tasks, Reading, Listening, Group
Work, Pair Work, Puzzle) ja
5) muutunud on vormistus.
Oppevahendile on tiienduseks loodud e-tugi WebCT-s, kus on
e sOnavara  enesetestid  programmiga  Hot  Potatoes  (ristsonad,
kirjutusiilesanded, liinkade tditmised, segipaisatud sOnadest lausete
moodustamised, vastavusse seadmised, valikvastustega kiisimused)
e kuulamisiilesanded ja sonavara hidldusharjutused
o tekst ja kordamiskiisimused
e crialase essee saatmise voimalus
e WebCT vahenditega loodud 3 arvutipdhist arvestustesti erialasdnavara
kasutuse oskuse kontrollimiseks (mitteeristav hindamine).
E-tugi vdimaldab oppetddd individualiseerida (iga dppija harjutab omas tempos) ja

kasvatada Oppija autonoomsust. Samuti pole vajadust lisada Oppevahendile
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kordamisharjutusi voi teste, sest neid saab teha WebCT keskkonnas. Kuulamisharjutusi
saab kuulata WebCT keskkonnas. E-materjale on koostajal kavas tdiendada.

Oppevahendile oli kavas lisada dpetaja abistamisekska vastuste osa. Kuna dpetajaks
on praegu vaid Oppevahendi koostaja, pole dOpetajaraamatu koostamine vajalik.

Tuleb rohutada, et dppevahend oma teemadega ja baassOnavaraga on ainekursuse
iiks osa. Oppevahendi abil omandatud pdhisdnavara on abiks erialase kodulugemise (40
Ik semestris, autentne tekst) lugemisel. Semestri viimasel kuul esitatakse erialaseid
PowerPoint programmi abil loodud ettekandeid, millega iiliopilased arendavad erialase
esitluse tegemise oskust ja harjutavad opitud sonavara. Esitlusi tehakse individuaalselt
vOi paaris- vOi grupitdona olenevalt grupi suurusest ja iilidpilaste eelistusest. Erialase
esitlusega seoses Opitakse ka diskuteerimisoskust — kiisimuste moodustamist ja
arvamuse avaldamist. Nimetatud oskuste harjutamist dppevahend otseselt ei paku, aga
nende &ppimine on ainekursuse oluline osa. Oppevahendi abil omandatud erialane
sOnavara ja erialaste esitluste koostamine, esitamine, teiste (iilidpilaste esitluste
kuulamine ja igale esitlusele jirgnev arutelu seob ainekursuse tervikuks.

Oppevahendis on jilgitud koherentsuse printsiipi, millest oli juttu eelpool
oppematerjalide valiku ja koostamise peatiikis. Sidusus on tagatud teemakohast
sOnavara taasesitades Oppetihikule jargnevates iilesannetes. Koostatud dppematerjalis
on arvestatud joukohasuse printsiibiga ja ndudega liikuda tuntult tundmatule ja

kergemalt raskemale.

4.4. Tagasiside
Kaks aastat (2006/07 kevadsemestril mai 16pus ja 2007/08 kevadsemestril mai

16pus) andsid dppijad (vastavalt 12 ja 19 iilidpilast) kursuse 1dppedes hinnangu suulise
intervjuu vormis. See toimus individuaalselt pérast 15-minutilist kodulugemise
vastamist ja kestis iga iiliopilasega umbes 5 minutit.

Kiisimused olid jargmised:

1. Mis meeldis kursusel eriti/mis oli kasulik?

2. Kas matemaatika-alane  sOnavara  Oppimine on  kasulik  (ka

infotehnoloogidele/informaatikutele/statistikutele)?
3. Mis meeldis/ ei meeldinud matemaatika-alase dppevahendi kasutamisel?

4. Milline osa matemaatika pdhisdnavara kursusest oli eriti kasulik?
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Vastused olid jargmised:

1. Eriti meeldisid ja olid kasulikud: erialaste slaidiettekannete tegemine ja
kuulamine ja neile jargnev arutelu (26 vastajat), samuti kuulamisiilesanded
(suurte arvude liinkadesse kirjutamine, jirgarvude harjutamine, loengu
kuulamine jt) (20 vastajat).

2. 3lstiliopilasest vastas, et

a. matemaatika-alane sonavara dppimine oli kasulik - 24 {ilidpilast

b. matemaatika-alane sdnavara Gppimine ei olnud Sppija arvates kasulik — 3
C. eitea tdpselt 0elda, tal iikskdik — 4 iiliopilast

Lisaksin siia huvitava fakti, et kursusest vottis osa ka iiks inglise filoloogia
iiliopilane, kes arvas, et tema sOnavara laienes tunduvalt ja kdik oli viga
kasulik.

3. Oppevahendi kasutamisel leiti, et meeldis siisteemsus, lisati, et oli kerge ja hea
oppida, kuna koik oli arusaadav, mida peab dppima (30 iilidpilast) ja et materjal
oli kittesaadav (5). Lisati, et kasulik oli hddldusi harjutada (4). 5 ilidpilast
itlesid, et neile meeldisid nuputusiilesanded. 6 lisasid, et ainult
Oppematerjalidest dppimine oleks ehk igavaks ldinud, aga hea oli, et tunnis olid
ka teised tegevused.

4. Oppevahendi sellest osast, mida me valikuliselt libisime, leiti olevat eriti kasulik
(koik vastajad nimetasid kas koiki vOi suuremat osa neist):

a. arvud ja tehted, nende lugemine ja nendest kuulamise jirgi aru saamine,
b. murdude lugemine (harilikud ja kiimnendmurrud),

c. astmete ja juurte lugemine,

d. valemite ja vorrandite lugemine

e. hea erialane sonavara.

Pohjenduseks toodi, et ,neid erialaseid asju ldheb ikka vaja“.

Lisaks Oppijatele kiisitlesin 2005/06. dppeaastal ka dpetajaid. Peale kéesoleva
66 koostaja Opetasid Oppevahendi jirgi veel 2 dppejdudu. Oppevahendi kohta
esitasin kiisimused:

1. Mis meeldib?

2. Mis ei meeldi?

3. Mida lisada/ muuta?
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Nendele kiisimustele grupiintervuus saadud vastused olid jairgmised:

1. Head teemad. Liinkadega sonavaraharjutused on head. Véiga hea, et on midagi,
mis matemaatikutele sobib. Valemid, astmed, juured, rooma numbrid, kreeka
tihestik. Uhele &petajale meeldis eriti hdilduste harjutamise vdimalus ja
tdhelepanu juhtimine sdnardhule.

2. Meeldis koik. Siiski arvas iiks Opetaja, et paar nuputusiilesannet on liiga
lapsikud ja tegelaste nimed tekstiilesandes (0ed Reena ja Seena) tekitavad liigset
elevust ja tuleks dra muuta.

3. Lisada vdiks audio. Uks dpetaja andis veel ndu sdnavara peensuste suhtes ja
juhtis tdhelepanu monele triikiveale.

Nii dppijate kui Opetajate tagasiside Gppevahendile oli positiivne. Eriti meeldis
vastajatele seotus erialaga ja dppevahendi iilesehituse selgus.
Ulaltoodud soovitusi ja mirkusi on arvesse vdetud (lisatud on audio, mdned

iilesanded on asendatud).

4.5. Loppsona

Erialase Oppevahendi loomisel tuleb ldbida mitu etappi. Esimene neist on
vajaduste analiiis ja kursuse eesmirkide maératlemine. Jargmine etapp on otsuste
tegemine Oppetihikute arvu ja struktuuri suhtes. Samuti tuleb otsustada, mida need
oppetihikud peaksid sisaldama. Tuleb teha otsused temaatika suhtes, valida tekstid.
Kolmandas etapis peab koostaja otsustama, kuidas ja millised {ilesanded ta koostab,
milliseid meetodeid kasutab. Veel on kiisimuseks, kui sageli ja kuna neid meetodeid
peaks kasutama. Viimane etapp on tagaside, mis nditab, mida peaks Oppevahendis
muutma vOi mida lisama. Matemaatika-alane inglise keele dppevahend siindis kdiki
neid etappe ldbides. Kaértner ja Tiirk (2002) kirjutavad, et kuigi hea dppematerjal on
viga vajalik edukaks Oppimiseks ja Opetamiseks, ei saa see olla omaette eesmédrgiks,
sest see on vaid vahend, mille abil eesmérgi poole litkuda. Janese (2006) lisab, et ,.ei
Opita ju opikut vaid keelt” (Ik 40). Kértner ja Tiirk (2002) leiavad, et “ arvestada tuleb,
et tikski Opik ei saa vastata kdikidele Gpetaja ega dppijate ndudmistele ega vajadustele
(...) opikule jadb vaid hea sulase roll” (lk 12). Koostaja loodab, et magistritdos
kirjeldatud dppevahend tdidab dppija ootused sdnavara dppimise 0sas ja on orientiiriks

ja abiks dpetajale.



Erialase inglise keele dppevahendi koostamine 56

Kasutatud kirjandus

Allen, JP.B & Widdowson, H.G. (1974). Teaching the Communicative Use of
English. In J. Swales. (Ed.), Episodes in ESP (pp 69-90). Cambridge: Cambridge
University Press.

Anderson, I. (Koost). (1988). A Course in English for Students of Mathematics. Tartu:
Tartu Riiklik Ulikool.

Anthony, L. (1997a). English for Specific Purposes: What does it mean? Why is it
different? Kiilastatud 11.01.2010 aadressil

http://www.antlab.sci.waseda.ac.jp/abstracts/ESParticle.html

Anthony, L. (1997b). Defining English for Specific Purposes and the Role of the ESP
Practitioner. Kiilastatud 2.05.2010 aadressil
http://www.antlab.sci.waseda.ac.jp/abstracts/Aizukiyo97.pdf

Bowen, T. & Marks, J. (1994). Inside Teaching. Oxford: Heinemann.

Carter, D. (1983). Some propositions about ESP. The ESP Journal, 2, 131-137.

Chaplen, E.F. (s.a.). Advantages and disadvantages of the team approach to developing
and teaching in an ESP programme. ESP Reference Collection, Languages Studies

Unit. Birmingham: University of Aston.

Dudley-Evans, T. & St John, M. (1998). Developments in ESP: A multi-disciplinary

approach. Cambridge: Cambridge University Press.

Euroopa keeleoppe raamdokument: oppimine, dpetamine ja hindamine (2007). Tartu:
Haridus- ja Teadusministeerium.


http://www.antlab.sci.waseda.ac.jp/abstracts/ESParticle.html
http://www.antlab.sci.waseda.ac.jp/abstracts/Aizukiyo97.pdf

Erialase inglise keele d0ppevahendi koostamine 57

Gatehouse, K. (2001). Key Issues in English for Specific Purposes (ESP) Curriculum
Development. The Internet TESL Journal. Vol. VII. No.10. October 2001.
Kiilastatud 12.01.2009 aadressil http://iteslj.org/Articles/Gatehouse-ESP.html

Hall, D., Hawkey, R., Kenny, B., & Storer, G. (1986). Patterns of thought in scientific
writing: A course in information structuring for engineering students. English for
Specific Purposes, 5, 147-160.

Hativa, N. (2000). Teaching for Effective Learning in Higher Education. Kluwer
Academic Publishers.

Hennoste, M. (1998). Viike lugemisopetus. Tallinn: Avita.

Higgins, J. J. (1967). Hard Facts : Notes on Teaching English to Science Students. In
J.Swales. (Ed.), Episodes in ESP (pp 28-37). Cambridge: Cambridge University

Press.

Howatt, A. & Widdowson, H. (2004). A History of ELT. Oxford: Oxford University

Press.

Hutchinson, T. & Waters, A. (1987). English for Specific Purposes: A learning-

centered approach. Cambridge: Cambridge University Press.

Hutchinson, T. & Waters, A. (1980). ESP at the Crossroads. In J. Swales (Ed.),
Episodes in ESP (pp 177-185). Cambridge: Cambridge University Press.

Jamison, R.E. (s.a.). Learning the Language of Mathematics. Kiilastatud 10.05.2010

aadressil  http://wac.colostate.edu/llad/v4n1/jamison.pdf

Johns, A.M. & Dudley-Evans, T. (1991). English for Specific Purposes: International in
Scope, Specific in Purpose. TESOL Quarterly 25:2, 297-313.

Jones, G.M. (1990). ESP Textbooks: Do they really exist? English for Specific
Purposes, 9, 89-93.


http://iteslj.org/Articles/Gatehouse-ESP.html
http://wac.colostate.edu/llad/v4n1/jamison.pdf

Erialase inglise keele dppevahendi koostamine 58

Jufkin, 1. (2009). Meditsiinialase inglise keele &petamine TUs. Ettekanne TU
keelekeskuse konverentsil ,,Uldkeele ja erialakeele erisus* 27.11.2009.
Kiilastatud 15.05.2010 aadressil

http://www.fl.ut.ee/orb.aw/class=file/action=preview/id=681153/Meditsiinialane+

inglise+keel+inga+jufkinT%DCs.pdf

Janese, A. (2006). Eesti keele suhtlusopiku ,,Sulle, opetaja!* metoodiline strateegia.

Publitseerimata magistritdd. Tartu Ulikool.

Kleinschroth, R. (2002). Keelte 6ppimine. Oige tehnika voti. Eesti: Kirjastus ERSEN.

Kostabi, L. (1992). Kommunikatiivne meetod kaasaegses keeledppes. Lingua, 5,
Ik.3-10.

Krull, E. (2000). Pedagoogilise psiihholoogia kiisiraamat. Tartu: Tartu Ulikooli

Kirjastus.

Kéahrik, A. (2006). Milleks iilikoolis dppekavaarendus? S. Rutiku. & T. Lehtsaar
(Koost), Oppekavaarendus kérgkoolis (Ik 179-188). Tartu: Tartu Ulikooli

Kirjastus.

Kirtner, P., Tiirk, U. (2002). Oppematerjalide hindamine. P. Kértner, U. Tiirk, E.
Uuspold, M. Kimnik (Toim). Kiimme aastat eesti keele kui teise keele
oppematerjale 1991-2001 (lk 5-16). Tallinn: Mitte-eestlaste Integratsiooni
Sihtasutus.

Kértner, P. (2000). Lugemisoskuse arendamine. Keeledpetaja metoodikavihik. Tallinn:
TEA Kirjastus.

Lisnemets, Urve (2000). Oppevara: kiisimisi ja kostmisi. Tallinn: Avita.

Master, P. (1983). Responses to English for Specific Purposes, CATESOL News 1983.


http://www.fl.ut.ee/orb.aw/class=file/action=preview/id=681153/Meditsiinialane+inglise+keel+inga+jufkinT%DCs.pdf
http://www.fl.ut.ee/orb.aw/class=file/action=preview/id=681153/Meditsiinialane+inglise+keel+inga+jufkinT%DCs.pdf

Erialase inglise keele dppevahendi koostamine 59

Metsa, A. (2007). Vaatame siigavuti. Nouandeid eesti keele dpetajale vene dppekeelega
kooli 5. klassis. 1. osa. Tallinn: AS Koolibri.

Mikk, J. (2003, 1. aug). Kuidas hinnata dppeteksti keerukust? Opetajate Leht , Ik 6-7.

Munby, J. (1978). Communicative Syllabus Design. Cambridge: Cambride University
Press.

Nation, P. & Waring, R. (1997). Vocabulary size, text coverage and word lists. In
N. Schnitt and M.Cc Carthy (eds). Vocabulary: Description, Acquisition and
Pedagogy (pp 6-19). Cambridge: Cambridge University Press.

Nunan, D. (1988a). The Learner-Centered Curriculum. Cambridge: Cambridge

University Press.

Nunan, D. (1988b). Syllabus Design. Oxford: Oxford University Press.

Nuttall, C. (1996). Teaching Reading Skills in a Foreign Language. Oxford:

Heinemann.

Peterson, E. (2003). Oskuslikuks lugejaks — aga kuidas? Teksti- ja lugemisopetus.
Tartu: Atlex.

Pdi, G. (2004). Problems encountered in the process of compiling materials for

conducting EU-related ESP courses. Publitseerimata magistritdd. Tartu Ulikool.

Raeste, E. (2009). Vaatenurki erialakeele opetamisele. Ettekanne TU keelekeskuse
konverentsil ,,Uldkeele ja erialakeele erisus* 27.11.2009. Kiilastatud 15.05.2010
aadressil

http://www.fl.ut.ee/orb.aw/class=file/action=preview/id=681156/Vaatenurki+erial

akeele+%F5petamisele nov+2009 inglise.pdf



http://www.fl.ut.ee/orb.aw/class=file/action=preview/id=681156/Vaatenurki+erialakeele+%F5petamisele_nov+2009_inglise.pdf
http://www.fl.ut.ee/orb.aw/class=file/action=preview/id=681156/Vaatenurki+erialakeele+%F5petamisele_nov+2009_inglise.pdf

Erialase inglise keele dppevahendi koostamine 60

Richards, J. (2001). Curriculum Development in Language Teaching. Cambridge:

Cambridge University Press.

Richards, J.C. & Schmidt, R. (2002). Longman Dictionary of Language Teaching and

Applied Linguistics. Pearson Education Limited.

Robinson, P. C. (1991). ESP Today: A Practitioner’s Guide. Hempstead: Prentice Hall
International (UK) Ltd.

Saarso, K. (2000). Sonavara Opetamine. Keeleopetaja metoodikavihik. Tallinn: TEA

Kirjastus.

Saarso, K. & Sormus, E. (2008a). Kuidas opetada erialakeelt? Metoodika kisiraamat.
Tallinn: Eesti Ekspressi Kirjastuse AS.

Saarso, K. & Sormus, E. (2008b). Kuidas siindis “Kuidas opetada erialakeelt”?
Ettekanne seminaril “Erialakeeledpe kdrg- ja kutsekoolis” TU keelekeskuses
25.04.2008. Kiilastatud 16.04.2010 aadressil

http://www.fl.ut.ee/orb.aw/class=file/action=preview/id=388220/K%E4siraamatu

tutvustus.pdf

Sarv,J. (2008). Péhimotteid todks sonavaraga suulise viljendusvoime edendamisel.
Ettekanne seminaril “Erialakeeledpe korg- ja kutsekoolis” TU keelekeskuses
25.04.2008. Kiilastatud 14.03.2010 aadressil
http://pc.ut.ee/~kat3z/seminari%20materjalid/P%E4rnu%20-%20print.pdf

Strevens, P. (1988). ESP after twenty years: A re-appraisal. In M. Tickoo (Ed.), ESP:
State of the Art (pp 1-13). SEAMEO Regional Language Centre.

Swales, J. (koost). (1988). Episodes in ESP: A source and reference book on the
development of English for Science and Technology. Cambridge: Cambridge

University Press. First published in 1985 by Pergamon Press Limited.


http://www.fl.ut.ee/orb.aw/class=file/action=preview/id=388220/K%E4siraamatu_tutvustus.pdf
http://www.fl.ut.ee/orb.aw/class=file/action=preview/id=388220/K%E4siraamatu_tutvustus.pdf

Erialase inglise keele dppevahendi koostamine 61

Tammelo, E. (2008). Erialase inglise keele kursus — kas ainult sonavara opetamine?
Ettekanne TU keelekeskuse seminaril “Erialakeeledpe korg- ja kutsekoolis”
25.04.2008. Kiilastatud 28.04.2010 aadressil
http://www.fl.ut.ee/orb.aw/class=file/action=preview/id=386835/Tammelo.pdf

Valk, A. (2006). Oppekavaarenduse Euroopa kontekst. S. Rutiku. & T. Lehtsaar
(Koost), Oppekavaarendus kérgkoolis (Ik 71-96). Tartu: Tartu Ulikooli Kirjastus.

Voss, B. (2005). Networking for languages for higher education. Proceedings of the 8th

CercleS Conference. Bratislava, 9-11 September 2004. Bratislava: CercleS

Voorkeelte ope Eestis (s.a.). Kiilastatud 21.05.2010 aadressil
http://www.hm.ee/index.php?044980

Widdowson, H.G. (1980) Explorations in Applied Linguistics 2. Oxford: Oxford

University Press.

Widdowson, H. (1983). Proper Words in proper Places. ELT Journal, 47/4, pp 317-329.

Xue, G. and Nation, 1.S.P. (1984). A university word list. Language Learning and
Communication 3, 2, pp 215-229.


http://www.hm.ee/index.php?044980

Lisa 1l

Autumn 2009 %%@W ﬂﬁ MO%?J[ﬁ@

Please complete the following form as fully as possible. The information you provide
will help the teacher to get a proper picture of the background as well as the needs and
priorities of your group. Then it will be possible to tailor the course in the most
satisfactory manner for your group.

1. NAME

2. Faculty, institute:
3.Your secondary school and the year you finished it

4. Did you finish an English-biased school/class?
Yes/No (underline the appropriate)
5. For how many years all-in-all have you studied English? .......................

6. Your final grade at school............ and your level ( B1, B2 or C1)
(underline the appropriate)

7. Your score in the national test: ....................
8. Have you taken any English courses apart from school?

What courses and where? Do you remember which textbook(s)
was (were) used?

9. Have you learnt any other languages besides English? Which? How
long?

10. What do you associate your future career with (teaching, research, anything
else)?

11. Where do you think you will need English in your future career?



12. Which skills areas of English would you like to improve most? (tick the
appropriate)

Creading Cwriting "1 listening "Ispeaking

Clgrammar “lvocabulary

13. Name a few activities you like to do in class

14. Name some activities you like to do individually

15. Are there any activities you dislike to do?

16. Your interests and hobbies

17. Your greatest accomplishments so far (prizes, victories, etc.)

18. Have you got a part-time job, that is, do you work and study?

Thank you!
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Answers to the Personal Profile Question 12

Which areas of English do you want to improve most?

Listening
Reading
Writing

Grammar

Speaking

Vocabulary

Total nr

0 100 200 300 400

Answers: number of (yes) answers, total for 14 groups, 323 students
Which areas of English do you want to improve most?

Vocabulary - 257 students (79,56%)

Speaking — 227 students (70, 27%)

Writing — 138 students (42, 72%)

Listening — 134 students (41,49%)

Grammar — 129 students (39,94%)

Reading — 116 students (35,91% )

ESP Teacher: Inga Jufkin, 6 groups of learners
2006/07

19 mathematics and infotechnology students answered as follows:
Vocabulary — 17 (89%) |

Speaking — 15 (79%) |l

Grammar — 6 (31%)

Writing — 6 (31%)

Reading — 12 (63,1%) IlI

Listening — 10 (52%)



2007/08

11 mathematics and infotechnology students and 1 English philology student
answered as follows:

Vocabulary — 10 (83,3%) | - Il
Speaking — 10 (83,3%) |- I
Grammar — 3 (25%)

Writing — 5 (41,6%)

Reading — 5 (41,61%)
Listening — 8 (66,6%) 111

2007/08
43 medical students answered as follows:

Vocabulary — 39 (90,7%) |
Speaking — 36 (83%) I
Grammar — 14 (32,5%)
Writing — 15 (34,9%)
Reading — 16 (37,2%)
Listening — 30 (69,7%) 111

2008/09
52 medical students answered as follows:

Vocabulary — 43 (83,3%) I
Speaking — 46 (88,4%) |
Grammar — 14 (26,9%)
Writing — 26 (50%)
Reading — 31 (59,6%)
Listening — 32 (61,5%) 111

ESP Teacher: Eda Tammelo, 8 groups of learners
2001/2002

69 social sciences students answered as follows:
Vocabulary — 52 (75.3%) |

Speaking — 47 (68.1%) I

Grammar — 39 (56.5%) Il

Writing — 31 (44.9%)

Reading — 20 (28.9%)

Listening — 18 (26.0%)



2002/2003

34 social sciences sts answered as follows:
Vocabulary - 31 (91%) |

Speaking — 20 (58.8%) I1

Grammar — 17 — (50%)

Writing — 16 (47.0%)

Reading — 9 (26.4%)

Listening — 18 (52.9%) 111

2003/2004

52 social sciences sts answered as follows:
Vocabulary — 34 (65.3%) |

Speaking — 25 (48.0%) I

Writing - 18 (34.6%) I

Reading — 13 (25%)

Listening — 13 (25%)

Grammar — 14 (26%)

2005/2006

43 social sciences sts answered as follows:
Vocabulary - 31 (72%) |

Speaking - 28 (65.7%) I

Writing - 21 (48.8%)

Reading — 10 (23.3%)

Listening — 5 (11.6%)

Grammar — 22 (51.2%) Il







PREFACE

The present study material is intended to beduin the lessons of English for Special
Purposes at the Language Centre of the Univer$ifyadu. It has been tailored for first-year
(or undergraduate) students specializing in mattiemar some other mathematics related area
at the University.

The aim of the course is to develop studentsilityabo read, speak and write about their
studies and mathematical topics in English. Iinevitable that the course does not in any way
cover all the aspects of mathematics. The lessoascancerned with the key aspects of
arithmetic, algebra, geometry and trigonometry.oBefreading the text and doing the tasks,
students can listen to and practise the pronuoniaif some key words related to the topic.
Each text is followed by a number of exercises jmdblems in which students can practise the
words and expressions acquired from the text. Tjective is that students will learn to use the
language of basic mathematics with ease and canfel The study aid serves as a basis for
further writing and communication tasks.

Students can practise and test their knowledgeaxfabulary and spelling by doing the
self-check tasks and tests (matching, gap-fillcrgsswords) accompanying the present material
in the e-learning environment WebCT. The teachdt miake the practice tasks and tests
accessible for the students.

My special gratitude belongs to Katrin Koké&cturer of mathematics at the Faculty of
Mathematics and Computer Science of the Univeddifyartu, and Kerli Orav-Puurand, teacher
of mathematics at Tartu Secondary School of Businkes their invaluable advice and help in
compiling this study aid. | am also very gratefolNora Toots for reading the draft copy and
Georg Allik, teacher of ESP at the Language Cenpfrahe University of Tartu, for his
suggestions and comments. Also, | would like tokhBjuddah A. J. Leijen, lecturer of English
at the Language Centre of the University of Taffior, his kind help with recording the listening
tasks.

This material has been compiled fardg purposes only and not for any kind of

commercial distribution.

Inga Jufkin,
ESP teacher









UNIT 1

MATHEMATICS

ph.e-Rv_a.dl..n.g. SJaskhs

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.
subtract trigonometry area diameter
multiply geometry width conclusion
divide algebra height system
arithmetic ancestors triangle mathematician
arithmetic(al) sign rectangle cardinals
operation sphere circumference ordinals

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.
° What branches of mathematics can you name?

° Whichbftancheihavey.md.tudiedatichov{?

° Whichbﬁuncheiaheindudedinmhmimﬁty.
cuntniculum (Zny.mvlﬁful.ty.eafl,iny.oufld.ecoudy.eafl,etc)?
o What language doea the wond anithmetic come from?

What does the wond mean?



Reading
MATHEMATICS

Counting, adding, subtracting, multiplying and ding are part of arithmetic.
Arithmetic* is one branch of the science of mathBesa Among the many other branches
are geometry, algebra and trigopnometry. Mathemétssgrown as the need for it has grown.

When men first began trading with one another thegded ways of counting and
measuring. When merchants began keeping recortiteiofbusiness they had to invent signs
to stand for numbers.

From India came the ancestors of the number sifigares we use today. The
mathematicians there probably invented zero anéldped the use of fractions. The Arabs
adopted their system and brought it to Europe dutive Middle Ages. This system made
calculating easy.

Geometry has to do mostly with form - with suchngs as angles, triangles, circles
and spheres. Probably the Egyptians* first disoeddrow to find the area of a square and
then of a rectangle. They multiplied the width bg height. From knowing how to find these
areas, they worked out a way of finding the area tifangle. They could multiply the width
by the height and divide by two.

The Egyptians learned many other things about gkean They worked out circles,

) . 1 . . .
too, and found out that the circumference of aleiis about37 times its diameter. But

before the time of the Greeks, no one had set domrét was known about geometry in an
orderly way. About 300 B.C.* the Greek mathematidiauclid* did so.
Mathematics today is of great use to many othemses. It is also a way of thinking -

of drawing sound conclusions from facts.
NOTES TO THE TEXT

"Mathematics’ is an uncountable noun taking a singular verbianery often abbreviated in
speech and in writing tariaths’in British English andrhath’in American English.

"Arithmetic ~ or “arithmetics” is the most elementary branch of mathematics.

Egypt /'i: Bipt/



Egyptian /i'®ip/n/ - (native) of Egypt
to set down —to record

B.C. /'bi:'si:/ - before (the birth of) Christir Est enne meie ajaarvamist
Euclid /'ju:klid/ -in Est.Eukleides

1. Translate into English. Use some of the expreesis in sentences of your own.

1. teadusharu, 2. asju loendama, 3. loendamiseksrggema, 4. méarke leiutama, 5.
numbreid kasutama, 6. keskajal, 7. arvatavastn@tmise viisid, 9. arvet pidama &ri kohta,
10. susteemi kasutusele votma, 11. murdude kasstt@ahasi arendama, 12. liitma, liitmine,
13. lahutama, lahutamine, 14. korrutama laiust kSega, 15. kahega jagama, 16. suureks
kasuks olema, 17. jareldama; oigeid jareldusi tegedB. ruudu pindala leidma, 19.

kaupmehed, 20. kaubitsema, 21. ringi imbermdoti2Rilik.

2. Word formation. Complete the table.

Verb Noun

develop development
conclusion

find

adopt

calculate
measurement, measure

invent

use

discover

3. Fill in the blanks with words from the text.

1. Euclid was a Greek . 2. aniselementary branch of
mathematics. 3. The Egyptians learned many thibgsita 4. has
to do mostly with form. 5. Trading with one anotipeople needed ways of and



6. The Arabic systemsusn to express
7. 0 (naught) is also called , Ciplwed in sports nil or nothing. 8. The

arithmetic symbols now in use were brought to Earaojpiring

by the . 9. Mathemabiday is of great to many
other sciences. 10. Algebra is a dhemaatics, 11. Merchants
signs to stand for numbers. 12. Mathematics hedps wraw sound from facts.
13. To find the area of a we must plylthe by the
and divide by two. 14. | study . lafoture

Lt s tesel

1. The numbers used in counting, such as one, twbree, are called cardinals'.

Listen and practise reading the following cardinals paying attention to their

pronunciation and spelling:

1 one 11 eleven 20 twenty 21 twenty- one
2 two 12 twelve 30 thirty 22 twenty- two
3 three 13 thirteen 40 forty
4 four 14 fourteen 50 fifty
5 five 15 fifteen 60 Sixty
6 SiX 16 sixteen 70 seventy
7 seven 17 seventeen 80 eighty
8 eight 18 eighteen 90 ninety
9 nine 19 nineteen 100 ahundred (one hundred)*
10 ten 200 two hundred
326 three hundred (and)
twenty-six*
1,060 one thousand and sixty (a
thousand and sixty)*
NOTES

Numbers between 100 and 199 can be written ancespadone hundred and fouor a
hundred and four We sayone hundred and fouwhen we want to be precise. In informal
contexts, or when we are giving only an approxinmaeber or amount, we sayhundred
and four

For numbers over 100, we ssix hundred and forty-tw@even hundred and ninestc, using



and to link the hundreds and the tens. In AmericagliShandis often left out.

For numbers between 1 000 and 1 099 , we canausstead ofone before thousand.
However, if there are any hundreds in the numbemaeld normally sayne thousand two

hundred and sixty.

2. The adjectives that show the order of the objesttounted, such as first, second, third,

are called"0rdinals " . Listen and read the following ordinals:

20th twentieth 30th thirtieth

21st  twenty-first 40th  fortieth

22nd twenty-second 50th fiftieth

23rd twenty-third 60th sixtieth

24th  twenty-fourth 70th  seventieth

25th  twenty-fifth 80th eightieth

26th  twenty-sixth 90th  ninetieth

27th  twenty-seventh 100th a (one) hundredth
28th  twenty-eighth 1,000th a (one) thousandth
29th  twenty-ninth 2,000th two thousandth

3. Listen to the model and read the following dates

Model:12(th) November 1981
November 12, 1981

Reatthe twelfth of November
nineteen eighty-one

Nov. 12, 1981
Oct.5, 1956 Jan.19, 1581 July 3, 2004
Nov.2, 1801 Aug.17, 1912 May 12, 1893
Sept.1, 1986 March 31, 1969 Dec. 15, 1904
April 8, 1911 June 18, 2005 Feb. 22, 1770
Pain Wonk

1. Look at the ordinals given in exercise 2 and ask eh other questions according to the

model:

What is the third (fifteenth, etc.) number?



2. Ask and answer the following questions.
1. What are the parts of arithmetic? 2. Why washeratatics born? 3. Where did the

number signs we use today come from? 4. Whesezageo probably invented? 5. What

geometrical figures can you name?

Spelling

Write the following cardinals in words:

1) 337 4) 49 7) 103 10) 200 13) 13
2) 41 5) 94 8) 168 11) 14 14) 33
3) 30 6) 99 9) 186 12) 442 15) 76
Group Wonk

Solve the puzzle.
Next door to me live four brothers of different ¢ieis. Their average height is 74

inches, and the difference in height among the fireee men is two inches. The difference

between the third and the fourth man is six inchiesv tall is each brother?

10



UNIT 2

THE HINDU-ARABIC SYSTEM OF
NUMERATION

Ph.e-Rea.din.g, SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

computation idea introduction
contribute total numeration
contribution relatively improvement
civilization additive explicit
symbol position-value various
major precede Hindu-Arabic
represent neither system

2. Do you know the meaning of all the words? Discasn pairs.
Find the words you do not know in the text on the ext page and try to guess

their meaning.

3. Discuss in pairs or groups.
o What ane the main diffenences between the
Rowman Aystem of numenation and the dindu-
Anabic system of muwmenation?

° Readthetextandchech.y.ouum.{.wm.

11



Rea.dl'.n.g.
THE HINDU-ARABIC SYSTEM OF
NUMERATION

Although we seldom stop to think about it, we maise of a very powerful
system of numeration whenever we count or perfoomes kind of arithmetic
computation. This system evolved slowly and reatiwentributions from many
civilizations. We know the system as the Hindu-Acatystem of numeration because
the Hindus and Arabs made major contributions ¢éostystem as we know it today.

The Hindu-Arabic system has a symbol to represenhtumber of elements in
the empty set. We know this symbol as zero. Theodiiction of zero enables the
Hindu-Arabic system to make use of what is referi@@s position-value or place-
value.

The ideas of zero and position-value are the méferdnces between the
Hindu-Arabic system and the various systems thatqated it.

The Roman system of nhumbers is based upon sevéaldafiers to represent
numbers:

=1 X =10 C =100 M =1000

V=5 L=50 D=500

The Roman system does not have an explicit syntboépresent the idea of zero.
Neither did the Romans make use of position-vaftueriting a numeral. Each X in
XXX means ten and nothing more, while each 5 in &% two meanings.
Both systems, the Roman and Hindu-Arabic, are agd#tystems, although they make
use of addition in different ways. In the Romanteys the values of the various
symbols in a numeral are added to give the tothievd-or example, MCXVI means
1000+100+10+5+1 or 1116. In the Hindu-Arabic syst&#2 means 500+40+2 and
not just 5+4+2.

The Hindu-Arabic system makes computation with geaed paper much
simpler. The Hindu-Arabic system also makes ittheddy easy to represent very large
numbers and very small numbers. This is quite aprovement over the Roman

system.

12



1. Translate into English. Use some of the expressis in sentences of your own.

1. stisteemile peamist panust andma, 2. arvutamatuar tegema, 3.kujutama
suuri arve, 4. ststeemi &ra kasutama, 5. peamineves stisteemide vahel, 6. pdhi-
nema suurtel tdhtedel, 7. koguvaartust andmah8ntiama, 9. tahendus,

10. palju lihtsamaks tegema, 11. suhteliselt kerg&, suur edusamm, 13. kaht
tdhendust omama, 14. vdimaldama, véimalik olemani@emad siusteemid, 16. iga
susteem, 17. kuigi, 18. aeglaselt arenema, 1%huikyi20. nulli kasutusele votma,

21. eelnema, 22. erineval viisil, 23. naiteks £2), kohavaartus, 25. panust saama,

26. kasutama hindu-araabia arvususteemi.

2. Word formation. Complete the table.

Verb Noun Adjective
represent
reception
add
broad
wide
improve
contribution
precede
introductory
value
deep

4. Fill in the blanks, choosing the proper word fron the options given in
brackets.

1. The Roman numerals were used in bookkeepinguirogean countries

the eighteenth century, adienm numerals were generally
known in Europe as early as the yead.10@t least, although, until)
2. The Hindu-Arabic system slowly, many from

13



other civilizations were to it, which it to make computation
much simpler (added, enabled, evolved, ideas)

3. our European and American numeral®fen spoken of as
Arabic, they came to us by means of a book onrastit which was
written in India twelve hundred years, @ygal was translated into Arabic.
(probably, although, about)

4. The Roman system is an system; thdukArabic system

makes use of , a different way.(addition,

additive, also, although)
5. Our number system uses the symbdls?)..., 9 ; the base of
our system is ten. Ten is the base we have ten fingers and

the fingers were used in countirfgnly, probably, because).

3. Fill in the blanks with the proper words from the word bank in their correct

forms.

to represent, computation, contribution, different, additive, to precede, to enable

to introduce, powerful, improvement, to be based upon, introduction, to perform,

introduction, to receive, to use

1. The Roman and Hindu-Arabic systems are systems. 2. They

make use of addition in ways. 3. TimelttArabic system

contributions from many civilizations. 4. When we some kind of
arithmetic computation, we make of thedttArabic system of
numeration. 5. The of zero the ,Hindu-Arabic system to
make use of position-value. 6. Many othestems the Hindu-Arabic
system. 7. The Roman system capital letters,
which represent numbers. 8. The Hindus and Arabdenmaajor to the
system. 9. This system makes with pandilpaper much simpler.

10. This is quite an over the Romanenystll. The Hindu-Arabia
system of numeration is a system. 1. Adgw system was

in Europe by the Arabs at about the beginning eftémth century.

14



Pain Wenhk

1. Read the following Roman numerals.

CDXLVII MCM XCVII
MMDCLVI MCMLXXVI XClI
XVI MM LXV
LIV MDCIXVI CM
CCXXVIII MCD XL
MDCCCXCIX DCC LV

2. Ask and answer the questions.

1. What system of numeration do we use when perf@yroalculations? 2.
Why is it called the Hindu-Arabic system? 3. Whatlue does the Hindu-Arabic
system make use of? 4. What are the main diffeetedween the Hindu-Arabic
system and the systems that preceded it? 5. Whds kif systems are the Roman and
the Hindu-Arabic systems? 6. Do the Hindu-Arabid &oman systems make use of
addition in the same way? 7. What numbers doeslih@u-Arabic system make easy
to represent? 8. What are the main improvementiseoHindu-Arabic system over the
Roman system of numeration? 9. How many symbols doe Roman system use?

10. How many symbols does the Hindu-Arabic systemfar a decimal system?

C. l E [ J
Listen to the model and read the following cardina.

Model: 9,617,333
9617 333
nine million six hundred (and) seventeen tleoouk three hundred (and)

thirty-three

15



1) 2,320,735 6) 1,029 11) 56,876,294

2) 1,682 7) 12,128 12) 672,901,711
3) 7,634 8) 18,614 13) 8,700,845

4) 936,637 9)115,498 14)18,545,913
5) 2,315 10) 800,902 15) 918,670,550
NOTE

To make it easier to read large numbers, we sepdhst figures of the
numbers by commas into groups of three, countiagfright to left. The function of
the comma is to mark off the thousands, milliond aillions. Sometimes in British

English a space is used.

Group Wonk

Solve the following puzzle.

A clock with the hours round the face in Roman klaamerals, as illustrated
in the sketch fell down and the dial broke intorfparts. The numerals in each part in
every case summed to a total of 20. Can you shawthe four parts of the clock face

was broken?

16



UNIT 3

NUMBERS AND BASIC OPERATIONS

M-Reading. SJaska
1. Listen and pronounce the following words. Whilg/ou listen, underline the

stressed syllable.

integer subtraction division contain
guantity subtrahend guotient obtain

digit multiply remainder represent
addition multiplication thus consecutive
addend multiplicand generally ratio
subtract product distinguish

2. Do you know the meaning of all these words? Digss in pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups
] Can you name the busic anithmetic openationa?

nmwmbens 8,8,3,.3 ? 'ymcunud.ethemuind.ig.ni.

17



Reading
NUMBERS AND BASIC OPERATIONS

68 (sixty-eight) is a number. It is a whole numbeinteger. A number consists of one
or more digits. 3, 5, 67 are odd numbers. 2, 12a@ even numbers. Arithmetical
numbers are represented by symbols called numexslshe Arabic figures and the
Roman figures.

Generally when numbers are written the numeralsgaoeiped by threes so that it
becomes easy for the eye to distinguish them. Tiwas million six hundred (and)
seventy-five thousand four hundred (and) ninety-isvavritten as 5 675 492. Often the
groups of threes are separated from one anotheorbynas, thus: 5,675,492.

Numbers, when written, are often described by tivalver of numerals they contain, the
number of places. Thus 72 is a two-place number488b is a four-place number.
Four-place numbers, especially dates, are mosilyewrwithout commas or spaces, as
1905, 1943.

Basic Operations Theaddition of two or more numbers is an arithmetic operabgn

means of which* a new number is obtained. This namber contains as many units as
are contained in all of added numbers taken togefftee numbers that are added are
known as the addends. The name of the operati@idgion. The number resulting
from the operation is called the sum. When we auel quantity to another we use the
symbol + (plus).

Subtraction is an arithmetic operation by means of which omethe addends is
obtained, when the sum and another addend are.gif'ennumber from which another
number is to be subtracted* is known as the minu&hé number that is subtracted is
known as the subtrahend. Subtraction is an operafposite to addition. The result is
known as the difference of the two given numberBe Tesult is also called the
remainder. When we subtract one quantity from asrotle use the symbol - (minus).
Multiplication is an arithmetic operation by means of which onmlper is repeated as
an addend until it occurs as many times as itdecated by another number. There are
two numbers involved in multiplication. The numb®r which you multiply is called
the multiplier, the number being multiplied* is ke the multiplicand. The result of the
operation is called the product. When we multiphe @uantity by another we use the

symbol - orx  (multiplied by or times).

18



The operation by means of which a factor is obthwben the product and the
other factor are given is calledivision. The arithmetic operation of division is
performed on the number which is called the divedemhe number by which the
dividend is to be divided* is called the divisohé answer, the result of the division of
the dividend by the divisor, is called the quotiehhe remainder is what is left over
after the dividend has been divided into equalspafithen we divide one quantity by
another we use the symbol: (divided by) or in Endla

The results of these operations are indicated &ysyimbol = (equals or is equal
to).

NOTES TO THE TEXT

by means of which - mille abil

is to be subtracted - tuleb lahutada

the number being multiplied - korrutatav arv

is to be divided - tuleb jagada

1. Translate into English . Use some of the exprasas in sentences of your own.

1. arve sisaldama, 2. eristama, 3. seega, 4. koeratama, 5. eriti kuupaevad,
6. Uldiselt, 7. kirjeldama, 8. ilma komadeta kigutd olema, 9. taisarv (2), 10.
pohitehted, 11. paarisarv, 12. paaritu arv, 13mleidaupa grupeeritud olema, 14. kahest
arvust koosnema, 15. mingit summat saama (2), dlfakohaline arv, 17. millegi abil,
18. erinevus millegi vahel, 19. millegi vastand, R6rdama, 21. markidega tahistatud

olema.

2. Fill in the blanks, using the following words from the word bank in their

correct form.

invent, contain, obtain, indicate, distinguish, separate, especially, generally

1. The result by addition is calledghmen. 2. A person with good eyesight

can distant objects. 3. The early Hmguber systems have no zero. They

19



symbols for numbers like twenty, fodaygd so on. 4. A symbol for zero

had been in India. 5. | pedtsix o'clock. 6. The sign-post
the right road for us. 7. She likesdbentry, in spring. 8.
England is from France by the Englisan@bl.

3. Fillin the table.

What do we do? What do we call What are What is the result?
the operation? the members?
addends sum
subtract minuend and

multiplication

divide

4. Fill in the blanks with suitable words.

1. Eighteen subtracted twenty equals . 2. The operation
which uses the symbol: is called . 3tyFaght thirty-six
equals twelve. 4. The result of a division problercalled the . 5. A
whole number is also known as an .Arg/ number consists of

combinations of

7. The of three and four is twelve. [&e€& multiplied five
equals . 9. When we two diemtfor example, seven plus
twelve, the answer (nineteen) is called the . 10. The product is the result
when one quantity is anoiierThe number by which the
is to be divided is called the .12. A product is the result when
two are . 13. The product ngf mumber multiplied by
IS zero. 14. The numbers to be addeccalled the . 15.

20



Addition is a mathematical in which aqneantity is to

another.

s s tesel

Basic arithmetical _operations. Listen to the model and read the following
operations.

Model: 37+24=61 (37 plus 24 is/is equal to/equals 61)
70-25=45 (70 minus 25/25 subtracted from 70 isfjsal to/ equals/leaves
45)
5-5=25 (5times 5 is/equals/is equal to/maks's
5 multiplied by 5 is 25).
16:4=4 (16 divided by 4 equals/ isado/ is 4,
the ratio of 16 to 4 is 4).

1) 116 - 14 = 8) 918 = 162 15)32-5 =

2) 9+18 = 27 9) 14 - 27 = 378 16)8+3=11
3) 45+62 =107 10)54:9=6 17)25: =5
4) 79 - 65= 14 11)24:3=8 18) 36: 9 =

5) 25 - 2 = 23 12) 112: 8 = 14 19) 39 =

6) 16 - 4 = 12 13) 9 + 26 = 20) 9 = 81.
7)4-8=32 14)10+ =17

Pain Wonk

1. Makeup questions of your own. Ask your partner.

Model: 1) What is sixty-two plus twenty-six?
2) What is twenty-one minus four?
3) What is thirty-three divided by eleven?
4) What is four times seventeen?
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2. Ask and answer the following questions.

1. What does a number consist of? 2. What is anmoaber? 3. What is an
even number? 4. How are numbers grouped when vte them? 5. Is 347 a two-place
number? What is it? 6. What are the four basic atpmrs? 7. What is an addend? 8.
What is the result of addition called? 9. What le tminuend? 10. What is the
subtrahend? 11. What is the result of subtractadled? 12. What is multiplication? 13.
What is the multiplier? 14. What is the multiplickh13. What is the result of the
operation of multiplication called? 16. What isidien? 17. What is the divisor? 18.
What is the result of the operation of dividingledP 19. What is the remainder? 20. By

what do we indicate the results of the basic opmra?

Grnoup Wonk

Solve the puzzles.

The product of three consecutive numbers when éd/lay each of them in turn,
the sum of the three quotients will be 74.

What are the numbers?

When asked about his birthday, a man said:
"The day before yesterday | was only 25 and neat Yeavill turn 28."

This is true only one day in a year - when wasdm@a®

If one and a half hens lay one and a half egga@and a half days, how many eggs

does one hen lay in one day?

What number has 3 thousands, 1 more hundred tloaisdahds, 3 fewer tens than

hundreds, and 1 fewer one than thousands?
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UNIT 4
COMMON FRACTIONS

Pfuz-Rea.din.g. SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

aggregate horizontal express
integer fraction perform
contain vulgar operations
denanminator indicate convenient
numerator reduction alter

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

* Yu what way is counting diffenent frhom mecasuning?
o What hind of nuwmbens dowe use when we count?

o What hind of nuwmbens dowe need when we measune?

o What is a frnaction?

23



Reading
COMMON FRACTIONS

A unit or an aggregate of units is calladvhole numberor an integer. A part of a
unit is called a fractional number.

Every fraction must contain two numbers, a denominator and a ratore The
denominator indicates into how many equal partsuthie is divided. The numerator shows
how many of these parts are taken.

A vulgar fraction ora common fractionis a number that has the numerator and the
denominator represented by numbers placed the lmmeeaand the other below a horizontal
line. The horizontal line separating the two numshareach fraction is called the fraction line.
In a fraction the upper and lower numbers are dahe terms of the fraction, (four fifths or
four over five) is a common fraction.

A proper fraction is a fraction in which the numerator is less tkta& denominator.
. 1 .
The value of a proper fraction is always less than g < andl—goare proper fractions.

An improper fraction is a fraction in which the numerator is equal tgeater than

the denominator. The value of an improper fractgoaqual to or larger than 1%, g g are

improper fractions.
A number which consists of a whole number and &ifya is calleca mixed number.

ZE, 51, 9§ are mixed numbers.
9 6 4

In performing operations with fractions it is ofteecessary or convenient to change
their form. The process of changing the form withaltering the value is known as reduction.
To reduce a fraction to its lowest terms, divide ttumerator and the denominator by the
largest number that will divide into both of therealy.

To add or subtract vulgar fractions, we must exprig®m in terms of the lowest

common denominator (L.C.D.), e.g. * +2|c1—l :1—75 the lowest common denominator is 15.

3 5
To multiply or divide vulgar fractions, e.g.

2§x23>< 13, we must first change the mixed numbers to imprdg@etions 2—1><§><E’

8 3 10 8 3 1C

24



and then cancel where it is possible

21x8x13

8x3x10
Then we multiply the numerators and the denomisatord express the result as a mixed
number

LY

Division is just the opposite of multiplication. Tbvide one fraction by another, invert the

divisor and then multiply. To invert means to tupside down. Inver{f{ and we getg.

NOTES TO THE TEXT

e.g. /'i.'d3 i:/ - read: for example

1. Translate into English . Use some of the expraesss in sentences of your own.

1.harilik murd (2), 2. lugeja, 3mm@taja, 4. murrujoon, 5. taisarv (2), 6. vaiksem ku
7. millegagi vordne olema (2), 8. olema suurem Qumurru vaartus, 10. kahest arvust
koosnema, 11. segaarv, 12. lintmurd, 13. ligmard,murdudega tehteid teostama, 15. kuju
muutma (2), 16. taandama, taandamine, 17. murd8rwajalik olema, 19. mugav olema, 20.

et murde liita, 21. osa tervikust, 22. kahte amaldama, 23. nditama, osutama (2),

24. korrutamise poo6rdtehe, 25. imber podrama, &tinv thiskordne, 27. esitama murdu

segaarvu kujul.

2. Fill in the blanks with the words from the text.

1. In the vulgar fraction seven ninths, the numerator and IS
the . 2. The of two thirds and a half is
six. 3. An integer plus a fraction makes a . 4. An improper fraction
exists when the is greater than the . 5. To add or subtract vulgar
fractions, we must them in their lowest common

25



denominator. G.Zxé becomesg if we

the two’s. 7. A fractional numigl

part of a . 8. A unit or an f units is called an integer. 9. A part of a
unit is called a . 10. Every fractiomtams two numbers, and
. 11. In performing operations with tiats it is often necessary to
their form. 12. In a fraction the upper and lowemters are called the of the

fraction.

3. Write synonyms.

an integer
a vulgar fraction
to cancel

to alter

to show
to go to lectures
to turn upside down.

a higher educational institution

4 . Word formation. Complete the table.

Noun

Adjective(s)

education

industrial

agriculture

fraction

horizon

addition

5. Write sentences of your own, using the expresas given below.

to change to

to write over

to write under

to separate

to change a whole number

without changing

to reduce to its lowest terms
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6. Word formation. Complete the table.

How many nouns end in -or ? How many in -er ?

Noun Noun
Verb . :
suffix -Or Suffix —er
invent
instruct
numerate
multiply
denominate
divide
indicate
act actor
calculate
count
teach
7. Fill'in the blanks.

1. Inthe vulgar fraction sevenninths, ~~ isthenumeratorand s
the 2. The of two thirds and a half is
six. 3. An integer plus a fraction makes a . 4. An improper fraction
exists when the is greater than the . 5. To add or subtract vulgar
fractions, we must them in their lowest common
denominator. 6%><E becomesg if we the two’s. 7. A fractional numiea
part of a . 8. A unit or an urofs is called an integer. 9. A part of a
unitis calleda _ . 10. Every fractiomtatns two numbers _  and

. 11. In performing operations with fi@ats it is often necessary to
their form. 12. In a fraction the upper and lowemtbers are called the of the

fraction.
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Pain Wonk

1. Read the following fractions and define them.

N w N (SN
N N N N
N lw NEFR Ol WIFE ©O|N

o1
N—r

~ (o))
-~ N

(¢)

=

= OIN Wi
(JLJ|I': | |

1
11) —
)2

1
12) =
)7

4
13)—
)7

8
14) =2
s

15) 12
9

2. Read out the following operations.

pl3_3
2 5 10
25,1 5
8 4 32
3 7341
1 5 5

3. Perform the following operations. Give explaations in English.

+
Il

=
N—r

N
N
N, ~NO

+
win ~Nlw

w
N
|_\
N
|
olw
Il

pt 1
6 5
8 5

5)—x—=
)9 6

6) Exllz
5
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4. Translate into Estonian and/or ask questions othe text.

Fractions indicate division, the numerator beirdjvedend, the denominator a divisor,
and the value of the fraction the quotient. A fimttcan be reduced to lower terms if the
numerator and the denominator are divisible by rglsi number, that is if they have a
common divisor. In order toeduce a fraction to its lowest terms therefore, it is seen at

once that thgreatest common divisormust be used.

5. Ask and answer the following questions.

1. What is a mixed number? 2. What is an intege€MI8at must a fraction contain? 4.
What does the denominator show? 5. What does therator show? 6. What is a common
fraction? 7. What is a proper fraction? 8. Is th&ue of a proper fraction more or less than 1?
9. What is an improper fraction? 10. What is atfoa@l number? 11. Why is it sometimes

necessary to change the form of fractions? 12. Whegduction? 13. How do you reduce a

: . . : 1
fraction to its lowest terms? 14. Is it p055|bleetduce—0 to the lowest terms? In what way?

15. What must you do to add fractions having thenesadenominator? (different
denominators?) 16. What must we do to multiply ticaxs having the same (different)

denominators? 17. How do you multiply a mixed nundrel a fraction?

Grnoup Wonk

Solve the following puzzle.

Recently | attended the twelfth wedding anniversaglebrations of my good friends
John and Mary. Beaming with pride, John lookedigthfe and commented, “At the time we
got married Mary was 3/4th of my age, but nowishenly 5/6th.

We began to wonder how old the couple must have bethe time of their marriage.

Can you figure it out?
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UNIT 5

DECIMAL FRACTIONS

Ph.e-Rea.din.g, SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.
decimal locate disregard
nought retain significant
cipher convert figure
reverse discard recurring

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

4. Discuss in pairs or groups.

o What is the moit impontant pant ocfa decimal
mwmmben?

L] Why.do—y.O'lLthinh.A.o-?

o What does “Decimal’ fuza.lly.mea.n.?

o What language doecs the wond come from?
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Reading
DECIMAL FRACTIONS

A decimal fraction is a fraction having a denomanatf 10, 100, 1000, or some
similar multiple of 10. To write a decimal fractiome use a decimal point. Everything
which comes after the decimal point (to the righitois a fraction, or part of a unit. All
figures to the left of the decimal point are whotembers and represent whole things.

.2 (or 0.2) is read two tenths (or nought poirdar2 /ou/ point 2). 64.5 is read
sixty-four point five. 1,957.283 is read one thand nine hundred and fifty-seven point
two, eight, three.

In addition and subtraction the figures must beplsmed that the decimal points come
under each other. The operations can then be dayuejust as if we were dealing* with
whole numbers.

In multiplication forget all about the decimal pbiantil the work is finished,
multiply as usual with whole numbers. Then point iof the product as many decimal
places, counting from the right, as there are dakiplaces in the multiplier and
multiplicand together.

To multiply by 10 move the decimal point one plasdhe right. To multiply by
100 move the decimal point two places to the rigbt. other similar multipliers move the
decimal point one place to the right for each cipimethe multiplier. This process is
reversed in division, the rules being: to dividelyymove the decimal point one place to
the left, to divide by 100 move the decimal powb tplaces to the left, etc.

Divide as in simple numbers*, disregarding the dedipoint. Then, to locate the
decimal point, subtract the number of decimal @acethe divisor from the number of
decimal places in the dividend. The differencehie humber of decimal places in the
guotient.

If there are more decimal places in the divisomtha the dividend, as, for
example, .0064 : .00008 then a few ciphers caaduakd to the right of the dividend,
making it .00640 : .00008 . This does not cleatige value of the dividend, and makes
it possible to perform the division and locate deeimal point as before.

A decimal fraction may be changed to a common ifsacby leaving out the
decimal point, writing the decimal number as thenetator and the number shown by the

name of the last decimal place as the denominator.
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If we convertZ% into a decimal fraction, the result is 2.25 (tpant two five).

If we convertg into a decimal fraction, we obtai@6 (nought point six recurring).

Note that 17: 3 = 5.6or 5.67 correct to two decimal places. Note alsat# is
equal to 3.142 correct to four significant figur83.074 correct to 3 significant figures is
57.1. "Significant figures" are those which areane¢d whatever the position of the
decimal point. Thus 38.97, 55.04, 0.03416 arexgdressed to four significant figures.

Discarding of the unnecessary decimal places isvkras the rounding of numbers.

NOTES TO THE TEXT

We sometimes say "decimal” when we mean anythirdptaith our numbering system,
but a "decimal number" usually means there is antqoint.

just as if we were dealing with - just nagu me tekgme

as in simple numbers - nagu taisarvude korral

1. Translate into English . Use some of the expresas in sentences of your own.

1. sarnane olema, 2. koma ( kimnendpunkti) kasyta®nasellest paremal
(vasakul), 4. taisarve tdhistama, 5. Uksteise @lliehteid teostama (2), 7. millegagi
tegelema (3 pv.), 8. korruta nagu tavaliselt, 9epwlt loendades, 10. sama palju kui, 11.
Uhe koha voOrra paremale nihutama, 12. rohkem Kai, Utmber pd6ratud olema, 14.
reeglid, 15. korruta nagu taisarvude puhul, 16.lihwda, arvesse vbtmata, 17. asukohta
maarama, 18. vbimalikuks tegema, 19. m6ned numBfd,vaartust muutma, 21. arve
Umardama, 22. imardatud nelja tivenumbrini, 23.jd@raa (valja jatma), 24. viimane
kiimnendkoht, 25. kiimnendmurruks muutma (2), 26gae@7. tulemust saama, 28.

Umardatud sajandike tapsuseni, 30. 0,6 perioodis.
2. Fill in the blanks.

A. 1. Whole numbers whole things. 2. ruwaltiply the decimal
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fraction by ten, we simply move the one place to the right.

3. 57.074 correct to iIs 57.1. 4. To divide the
decimal fraction by we simply move dieeimal point one to
the . 5. In multiplication with decinfahctions multiply as usual with
. 6. To multiply by 100 the decimal point two

to the . 7. Professor Smith many

mathematical problems.

8. When we 45.6723 to one decimal plaee 45.7.  9.1n
rounding the numbers we the unneceskamiynal places. 10. Significant
figures are those figures which we retain, 57.074 correct to
three is 57.1. 1lerd/Bhall we the decimal
point in the quotient? 12. To a vulgactfon to a decimal fraction, we
simply the numerator by the denominator.

B. When we a vulgar fraction into a mhetifraction, the numerator
IS by the . The integernyf) and the other are
separated by a . Sometingesiumber of digits after this

is infinite.For example, wiverdivide 1 by three. In this case

we have the answer Q.8r nought point three

Pain Wonk

1. Read out the following.

1) 43.554 11) 3.6 + 7.2 = 10.8

2) 10.2 12) 27.1-3.4 = 23.7

3) 81.335 13) 6.92,2 = 15.18

4) 16.9761 14)8.8:2.2=4

5) 3.5 15) 781.9+63.5 = 845.4
6) 13,945.614 16) 436.6 - 231.8 = 204.8
7) 4,321.9 17) 72.461.5 =4,452.6

8) 84.981 18) 655: 3218 3

9) 2.46 19) 10: 6 = 16

10) 681.681 20) 6.542.6 = 276.9
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2. Ask and answer the following questions.

1. What is a decimal fraction? 2. How do we wrigzichal fractions? 3. What do
the figures to the left (to the right) of the deainpoint represent? 4. How do we write
decimal fractions when we want to add them? 5. [daw we carry out the operations of
addition and subtraction? 6. How do we change ag#draction to a common fraction?
7. How do we multiply (divide) decimal fractions? \8/hat are significant figures? 9.

What do we do when we round decimal fractions?

Lt s tesel

Listen to the text and discuss in pairs.

Is it easier to compare vulgar or decimal fracgt®iVhy?

COMPARING FRACTIONS . Decimal fractions are useful when we wish to
compare fractions. If we take the two vulgar fract and they are difficult to compare.

The comparison is made simpler when they are cteemto decimal fractions.

%)’ = 0797 53 = 0768. These fractions are correct to three decimalgsac
Grnoup Wonk

Solve the following puzzle.

The combined ages of Richard and Mary are 44 yeadsRichard is twice as old
as Mary was when Richard was half as old as Mallyb&i when Mary is three times as
old as Richard was when Richard was three timetdaas Mary.

How old is Richard?
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UNIT 6

PERCENTAGE, RATIO AND PROPORTION

Ph.e-Rea.din.g, SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the

stressed syllable.

percemage average actual
percent ratio reduce
equivalent proportion refer
entire inverse equivalent
particular architect

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their

meaning.

3. Discuss in pairs or groups.

L] quulcanwecom[ulh.eh.utioﬁ.?

I how many wayd can a pencentage be expreised?
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Reading
PERCENTAGE, RATIO AND PROPORTION

We have already learned two ways of writing fratsibparts: common fractions
and decimal fractions. Another method is by usiagcentage.

Percentage is a particular kind of a decimal faagtthe denominator of which is
always 100. Instead of writing the denominator \se the term "perceritto indicate that
the denominator is 100. The word "percent” and sign % actually refer to the

denominator of a fraction expressed as hundredthghen we speak of "6 percent”, we

meanl—gc or 0.06. These all mean the same thing, nangelyarts out of 100. In

working with problems involving percentage we mhbstable to change a percent to a
decimal and a decimal to a percent.

We can change a percent to a decimal by droppiagéncent sign and moving
the decimal point two places to the left. We caange a percent to a common fraction
with a given number as the numerator 100 as a deabon.

One hundred percent of quantity is the entire qtyanto find a percent of a
number, change the percent to the equivalent dédnaetion or common fraction and
multiply the number by the fraction. To find therpent of one number from a second
number, form a fraction in which the first is thenmerator and the second number is the
denominator. Divide the numerator into the denomeinand change the decimal fraction
to a percent. To find a number when a percent of known, change the percent to an
equivalent decimal fraction or common fraction,ide/the given number by this fraction.

If a student scores 81% in one test and 87% imthéd, his average (or mean)
percentage is 84%.

If, in a given classroom, there are fourteen bays seven girls, we say that the
ratio of girls to boys is 1:2 (one to two).

When we build a model ship, we make it to the sdate example, if a model is
built to a scale of 1:30 (one to thirty), this meahat 10 centimetres on the model re-
presents 300 centimetres on the ship itself. Tladesof a map shows the ratio of the
distance on the map to the distance on the arexred\by the map.

3:6 (three to six) and 5:10 (five to ten) are tvqua& ratios, in other words 3 and 6,
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5 and 10 are in proportion (in direct proportiondoectly proportional). If it takes 5 men
one hour to do a job, and 10 men half an hour tahéosame job, we can say that the
number of men and the time are in inverse proposrtiar that these quantities are
inversely proportional.

When an architect makes a plan of a house, hisidgas much smaller than the
actual house. The plan is reduced in size to &t paper he is using. This process of
reducing in size is called drawing to scale. Th@uoed drawing is known as a scale

drawing.

NOTES TO THE TEXT

In British English, percentis sometimes written as two wordpe( cenf although
percentageand percentileare written as one word). In American Englipkycentis the
most common variant, buydger mille (1 part in 1,000) is written as two words. In EU

context the word is always spelled out in one waettent

expressed as hundredths - sajalistena valjendatuna

1. Translate into English . Use some of the expraesss in sentences of your own.

1. murdu moodustama, 2. kimnendmurru eriliik, &lI\&ks meetod, 4. taishulk, 5.
nimetaja kirjutamise asemel, 6, marki kasutamateg@elikult, 8. millelegi viitama, 9.
murruna valjendatuna, 10. sedasama tahendamardtdemti kimnendmurruks muutma,
12. protsendimarki ara jatma, 13. kimnendpunktekabha vorra vasakule nihutama, 14.
modtkava jargi joonestama , 15. tdhistama, 16.ukide ja poiste arvuline suhe klassis,
17. vordelises soéltuvuses olema, 18. poordvordels@tuvuses olema, 19. suuruselt

vahendatud olema, 20. tegelik arv, 21. osutam&amai, 22. keskmine protsent.
2. Fill in the blanks.

1. In a certain country, rainy days and dry daysiarthe 1.7. 2. 10f

three metres of a material cost 225 units of marey eight metres cost six hundred units
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of money, the lengths and prices are . 3. If a plan of a building

is drawn to a of 1:65, one centimetrehef plan sixty-five
centimetres on the building. 4. To convert a to a fraction, divide
100. 5. If we wish to a vulgar fractias a , We must

by one hundred. 6. We can changecam to a decimal by

the percent sign.

7. writing out the words ceet" we more often use a special
after the number. 8. The fract%n as a percentage is 20%.
9. One percent of quantity is the engwantity. 10. The process of

in size is called drawing to

Pain Woenk
1. Ask and answer the following questions.

1. What percentage is four fifths? 2. What is thppercent of fifty? 3. Express
fifty-six as a percentage of seventy. 4. What isrfand a half percent of eight hundred
people? 5. What fraction is seventy-fieeqent? 6. What decimal fraction is sixty-
three point nine percent? 7. What is the ratio ehrto women if sixty percent are men? 8.
In a class of twenty-five students, twenty comedbool by bus and five on foot. What is
the ratio of those who come on foot to those whoedby bus, and what percentage of the
class does each group represent? 9. The numefatofraction is 6. This numerator is
equal to thirty-three point three recurring percemtthe denominator. What is the
fraction? 10. Which fraction with a denominatorsifteen is in proportion to one over
four? 11. If a plan is drawn to a scale of 1:50atis the actual measurement which is
shown on the plan as four centimetres? 12. Divite lnundred and forty sheep into two
groups in the ratio of 3:4. 13. Divide thirty-sboynds into three parts in the ratio 6:5:1.
14. Five families have a total of 100 sheep. Howmynsheep will six families have if the
numbers are in proportion? 15. A concrete mix oheet, sand and gravel (betoonisegu
tsemendist, liivast ja kruusast) is made in therat

of 2:5:8. What is the weight of each part in thitbns of concrete? 16. In a class of
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students the ratio of success to failures in anmaxation was 9:2. If eighteen students
passed the examination, how many failed? 17. Iitezs of oil weighs eight kilograms,
and a litre of water weighs one kilogram, what e tratio of the relative density

(suhteline tihedus) of oil and water?

2. Ask and answer the following questions.

1. What is percentage? 2. What methods are thereriting fractional parts? 3. What
does the term "percent” indicate? 4. Where do wethmi percent sign? 5. How do we
change a percent to a decimal fraction? 6. How nmsithe entire quantity expressed as a
percentage? 7. How do we change a vulgar fracboa percentage? 8. What must an
architect do when he wants to build a house? 9.t\i¢htaie ratio of girls to young men in
your group? What percentage of the group do thgyesent? 10. What kinds of
"proportion” are there?

Grnoup Wonk

Solve the puzzle.

A father, |1 know, is 4 times his son's age. An@Bthyears the son will be half as

old as his father. How old are the father and smhaeaow?
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UNIT 7

POWERS AND ROOTS

Pfuz-Rea.din.g. SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.
involution exponent specify
evolution obtain index
inverse equation indices
omit customary base
thus extract logarithm
original require

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess
their meaning.

3. Discuss in pairs or groups.

o JHow many Aquane noots does eveny poditive
neal numben have?

¢ Onuec ocf the Aquane noots ofa poiitive nuwmlben i
also-poritive. YA the othenr one?

e Can you tahc the cube of a negative nuwmlben?

o When you have a noot in the denominaton, it is
declaned innational, Ao the pfrocedd of removing the

oot tA called what?
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Reading
POWERS AND ROOTS

Involution. A number may be multiplied by itself, this resuftay be again
multiplied by the original number, and so on, tlus2 - 2 - 2 =16, in which 2 is used 4
times as a factor, This process is called invoiytishich may be defined as follows:

Involution is the process of finding the result wha number is used a given
number of times as a factor. A shorter way of esgirgy the fact that 2 is used 4 times as
a factor is the following: 2=16 (read: 2 to the fourth power equals 16, oe, fturth
power of 2 equals 16).

The terms in involution are base, exponent and poilMee base is the number
which is to be used a given number of times asctofathe exponent is the number
indicating how many times the number is used actf, the power is the result obtained
by using a number a given number of times as arfabit the above illustration, 2 is the
base, 4 the exponent, and 16 the power. Henceutiwnolis often spoken of as the process
of raising a number to a given power.

Evolution. Let us now consider the inverse operations. énetuation, 2= 16,
we have three terms, 2, 4, 16, any one of which bwyvanting*. If the 2 is wanting,
question is: What number raised to the fourth paseerals 16? %=16. That is, we are to
find* what number used a given number of times &sctor produces a given result. This
process is known as evolution. The customary fofnmaicating that this operation is to

be performed is4/16 = ? (read: the fourth root of sixteen equals what? #rms are the

number or base, index, and root. The index indscHte root to be extracted. The base is
the number whose root is to be extracted. The iethte result obtained by extracting an
indicated root. In the above illustration, 4 is thdex, 16 is the number or base; 2 is the

required root. In expressing square root it is @umstry to omit the index, for example,

V5.

If the 4 is wanting in the above equation, the tjoads: To what power must 2 be
raised to produce 16 as the result?
2=16
The form of expressing this question is:Jdbg =7 (read: the logarithm of 16 to the

base 2 equals what?). The result is called therithga of the number. The customary or
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common base is 10; in speaking of the logarithra nfimber, unless otherwise specified,
we mean to what power must 10 be raised to prothegiven number.
lllustration:
.10 = 100, hence the logarithm of 100 is 2. SinceslOriderstood to be the base
it is not written. log 100= 2 is the customaoyr, not log 100 = 2.

NOTES TO THE TEXT

which is to be used - mida tuleb kasutada

any of which may be wanting - igaliks neist voilaatsitavaks
we are to find - meil tuleb leida

index , pl. indexes, indices /'indisi:z/

1. Translate into English . Use some of the exprasas in sentences of your own.

1. astendamine, 2. algarv, 3. tegur, 4. liige; terrb. alus, pdhi, 6. astmenéitaja,
astendaja, 7. Ulaltoodud naide, 8. astendama, ssém&stma, 9. juurimine, 10.
vastupidine tehe, 11. vorrand, 12. otsitav olenty, tavaline, tldtarvitatav olema, 14.
juur, 15. juurija, (juure)naitaja, 16. juurima, juleidma, 17. ruut, 18. logaritm 16-st, 19.
maarama, tahistama, maaratlema, 20. tdhendamamajt(millegi all) mdistma, 21. siit,

jarelikult, 22. tulemust saama, 23. defineerima,ri@utud juur, 25. antud arv kordi.
2. Fill in the blanks.

1. Any number to the of 0 ( nought :t/has equal to .2.To

divide powers we the .3.To a power to a power,

we the exponents.a4to the of five divided a

equala cubed. 5. The of forty-nineeiven. 6.

The in evolution is the number whose i©to be extracted. 7. The base in
is the number which is to be used engnumber of times as a factor. 8. The
of a root indicates the textb@cted. 9. To what power must 3

be to produce 9 as a result? 10. In the ,% 16, we are to find
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what number used 4 as a factor prodheegiven result. 11. Involution and
evolution are operations. 12. Involuts the of finding the

when a number is used a given numbimes as a factor. 13. In speaking
of the of a number, we mean to what pomsst 10 be to

produce the given number.

3. Write sentences of your own, using the following gxessions.

to square a number

to raise to power

to obtain a result

to take a square root

to take a cube root

g. I E [ J
Listen to the models and practise reading the powsrand roots.

Model 1: 1) ¥* (x square(d) /x to the second power /the squfirétiee second power
of x)
2) Yy (y cube(d)/y to the third power/the cube ofhg third power of y)
3) i*? (n to the minus tenth (power)/(the) minus tentveoof n)
4) (x+yf (quantity x plus y squared/x plus y all squared)

Model 2: 1) /64 (the square root of 64)
2)3/27 (the cube root of 27)
3) &/x  (the fifth root of x)

4%/8x°y° (the cube root of 8x to the power of 6 y to plosver of 9)
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Pain Wonk

1. Read out the following.

1) X x*= 6) 3y*y= 11) &&=
2) X+y? 7) d+b? 12) (®)°=
3)p 8) 2'=(x+y)? 13) =25
4) ¥ 9) 6&-3a= 14) 7=
5) 4lf-2b*= 10) 6y:3y’= 15) -53=
2. Read out the following. Express in more simplestms.
1) Vx? 6) vaX?® 11)¥/8
2) 3/8a° 7)¥a° 12)3/64

3) Vax* 8)¥a® 13)3/27a°
4) 4mne 9) V1802 14%/a*

5) 3/b® 10)3/8x°y°

3. Ask and answer the following questions.

1. What is involution? 2. What are the three temfisnvolution? 3. What does the
exponent of a power show? 4. What operation isrsevdo involution? 5. What is
evolution? 6. What does the index of a root indi@at. What is meant by the logarithm of
a number? 8. What is the second power of 9? 9. \ighthe fourth power of 3? 10. What
is the square root of 647 11. What is the fiftbt raf 327?

4. Work in pairs. Look at ex. 3 questions 8 - 11Ask each other similar questions.

Group Wonk

Solve the problem. Give explanations in English.

If the value of an investment in the stock marketéases by 25% each year, what will be the vaiae o

$8000 investment in 3 years?

Solve the puzzle.
Can you place 10 coins in such a way that theynlig straight lines and on each

line there are 4 coins? There are at least twdisaki
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UNIT 8

THE NATURE OF ALGEBRA

Ph.e-Rea.din.g, SJaskis

1. Listen and pronounce the following words. While youisten, underline the stressed

syllable.

arithmetic monominal supply
arithmetigal) operation formulae thus
algebra average polynomial
algebraic trinominal

alphabet binominal

generalization allied

particular apply

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

.Wha.tdot.{a[g.ebh.udea[with?

® What do the expressions al-jebhn in cfrabic and

o What is the diffencence between the old “classical
algebna” and the new “modenn algebna”, which emenged
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Reading
THE NATURE OF ALGEBRA

Algebra is a generalization and development ofhardtic. The two sciences are
closely allied to one another.

In arithmetic numbers are represented by figurad, these have only one value. In
algebra they are represented by the letters dadlffteabet, and these can have any value given
to them. Letters of the Latin alphabet are gengnadled to represent numbers.* Since the
letters or symbols, as they are called, may standry numbers, the results obtained are true
of all numbers.

Thus, in arithmetic, 56 is always equal to 30, that is, has only oneejabut on the
other hand - a, which is written5a, has many values depending on the value thavengo
a. Again, if a man walks 4 miles an hour, he carilgaoniles in 3 hours, - a particular result,
and inx hours he can gdx miles, - a general result, having many values dejng on the
value we give tx. Also, if a man walks at the rate whiles an hour fot hours, he goeg - t
miles, that isyt miles. Remembering this result, we could apply ihundreds of particular
cases, so that algebra supplies us with formulabithvwe can use to help us to work
problems in arithmetic. For example, the statenifémerage speed is equal to the distance

covered divided by the total time taken", can bgtem as the formula:

d
v=—
t

distance - d; speed - v; time - t.

Algebraic expression An algebraic expression is an expression in wlsekeral
numbers represented by letters (or by letters andes) are connected by means of signs
indicating the operations with numbers and the oodi¢hese operations.

Such are, for instance, the expressions:

a . p, ab, 2x-5, etc.
10C

An algebraic expression whose parts are not seggzhbst plus or minus signs is called

aterm, as
28, Bxyz, .
z

In the expression 7x 3y + 8 there are three terms.

An expression of one term is called a monomial.rixas: X, 7y, -3ab. An expression
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consisting of two or more terms is polynomial. Ewde: &+2ab+5-6¢.
A polynomial of two terms is called a binomial, expression of three terms is called

a trinomial.

NOTES TO THE TEXT

formula (sing.), plural: formulas or formulae

1. Translate into English. Use some of the expreesis in sentences of your own.

1. arvudega tegelema, 2. tihedalt teineteisegaudeailema, 3. aritmeetika
edasiarendus, 4. Uldine, Uldiselt, Gldistus, Udde, 5. tahtedega tahistatud olema, 6. ainult
Uht vaartust omama, 7. Ukskdik millist vaartust omaa8. kdikide arvude kohta kehtima, 9.
vaartusest sdltuma, 10. neli miili tunnis, 11. #pga tldkujul antud tulemus, 12. kéndima
kiirusega 4 miili tunnis, 13. keskmine kiirus, Malem, valemid, 15. kasutama (rakendama)
seda valemit sadades eri olukordades, 16. nii &tnfillegagi harjuma, 18. antud avaldisi
algebraliselt avaldama, 19. sumbolite ja markidd &bendatud olema, 20. Uksliige ja
hulkliige, 21. kahest vbi kolmest liikmest koosnerd. tulemust meelde jatma, 23. binoom
ja trinoom , 24. varustama, 25. saadud tulemusm@@usmargiga eraldatud olema, 27. tehete
jarjekord.

2. Word formation. Complete the table.

Verb Noun
introduction
generalization
definition

divide
express
multiplication
application
supply
operate
represent
subtraction
state
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3. Write adverbs to the following adjectives (by addilg the suffix-ly) :

Adjective Adverb Adjective Adverb
general different

particular ordinary

similar simple

4. Fill in the prepositions in the following expresions. Make up sentences of your own.

to be represented ..... , to deal ..... , to stand to..be closely allied ..... , to supply

somebody .... something.

5. Fill in the blanks with suitable words.

1. Algebraic expressions which more than one term are

called multinomials or polynomials. 2. By the usk algebra we can reduce complex
problems to simple . 3. Algebra is a of arithmetic, 4. In any
algebraic expression quantities which are to beeddunt subtracted are called

The

2a + b - 3cd contains three . 5. Algebd in many

of life and science. 6. An expression of one tesroalled a . 7. When we have
solved a particular problem, we can often redueentiethod of solving it to a fixed pattern
(mudel), and write down this pattern as a which can be for solving

similar problems. 8. The outstanding characteristicalgebra is the use of letters to

numbers. 9. Algebra is closely to arithmetic. 10. The expression
& +2ab+B-6¢ four terms.
Pain Woenhk

1. Read out the following expressions.

1) &+b* 4) g (y-4)
2) (x-y)(x-2) 5) x-(x-1]
3) (x-y)ab
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2. Read out the following formulae.

1) C=nd 5) 1= ~T 8) ="
10C r

2) 2S=U+V 6) F=§— C+32 9) E=mt

3) x=d-b? 7) V=nr’h 10) A=tr?

4) v=u+at

3. Read and change the subject of the formulae.

Often we will needo_change the subject of a formulaFor example, from Boyle's law, we

have the formula

We can change the subject of the formula to V,thedesult is V =5 :
p

Change the subject of the formulae given in exer@s2 as follows:

1)d= 5)P = 8)r=
2) V= 6) C= 9)m=
3) b= 7)h= 10y =
4)u=

4. Ask and answer the following questions.

1. What science is algebra closely allied to? 2aiMo we use in algebra to represent
numbers? 3. What is an algebraic expression? Give £xamples. 4. What does an algebraic
expression consist of? 5. How many terms doesxheession a+2ab contain? 6. What is an
expression of one term called? 7. What is a bintihBa What is a trinomial? 9. What is a
polynomial? 10. What is a term? 11. What is a fdafu
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Lt s tesel

Listen to the following text. Then speak about te order of operations in an algebraic

expression.

Order of Operations in an Algebraic Expression

With regard to the order in which the operationdicated in an algebraic expression should
be performed, it was agreed upon to perform theatip;ms of the higher order first, i.e.,
involution and evolution, then multiplication andvidion, and, finally, addition and

subtraction. Thus, if we have the expression

3

3gb - —+d,
C

we must, when evaluating it, first perform the ilutmn (square the number a and cube the
number b) , then the multiplication and divisionu{tiply 3 by & and the result obtained by

3
b, divide B by c) and, finally, the subtraction and addit(eubtractb— from 3&b and add d
c

to the result).

Grnoup Wonk

Solve the puzzle.

Please help Alice.
Poor little Alice started to do this multiplicatigomoblem but was spanked sent to bed before
she had a chance to complete it. If you don’t helpshe’ll get another “2” in her artithmetic

and probably another spanking. What can you do wRhVho is the quickest to give the

answer ?
7
9
3 109
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UNIT 9

AXIOMS AND THEOREMS

Pfuz-Rea.din.g. SJaskis

1. Listen and pronounce the following words. While youisten, underline the stressed

syllable.

proof eliminate
axiom fundamental laws elimination
axiomatic accept contradict
assume theorem contradiction
assumption deduce therefore
prove deduction mutually

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

o Mathematiciand dedcnibe an capecially pleasing
method of pnoovfas elegant. Depending on context,
what may this mecan?

o Can you name the theohrcm fon which the gncateit
numben of diffenent proofs have moit probubly been
discovened?
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Reading
AXIOMS AND THEOREMS

Axioms. Some mathematical laws are accepted without probése fundamental
laws are known as axioms. In algebra, for exantpkre are the following axioms:
1)x+y=y+Xx
2) Xy = yx
) Xx+(y+tz)=(x+y)+z
4) x(yz) = (xy)z
5) x(y +z) =xy +xz
6) X +0=x
7) Ix =x
8) For every real number x, there is a real numylsrch that x + y = 0.

9) For every non-zero real number x, there is hrmember y such that xy = 1.

Theorems From the axioms given above we can prove alldhe of algebra. Laws
which are not axioms are called theorems, A theoiem statement of mathematical truth
which has to be proved from facts already provedssumed. There are various methods of
proving theorems. Some examples are given here.

Proof by deduction.

Theorem 1.
Toprove: Ifa+b=a+c,thenb=c.
Proof: By axiom (8), there is a number y such tiat = 0. Adding y to both sides gives
y+(@+b)=y+(a+c).
By axiom (3), we have (y+a) + b = (y + a) + c. But+ a = 0, therefore 0 + b =0 + c. By
axiom (6),0+b=band0+c=c.
Therefore b =c.

Proofs by elimination and contradication.

Theorem 2.

To prove: Given a and b, there is one and ongnosuch that a + x = b.

Proof: There are three possibilities: more thaless than one x, exactly one x. If we
eliminate two of these possibilities, then thirdsnbe true. We can divide the proof into three
parts.

a) To prove that there is not less than one sughah x = b. By axiom (8), there is a

number y such thata +y = 0.
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Letx=y+b,thena+x=a+(y+bhb). ByaxioB)@+x=(a+y)+b. Buta+y =0,
therefore a + x = 0 + b. By axiom (6), a + x = leride there is not less than one x such that
a+x=Dh.

b) To prove there is not more than one x such ahatx = b. We can prove this by
using proof by contradiction, i.e. we assume theogfie of what we are trying to prove and
show that this leads to a contradiction.

Assume that there are several different x, suchxha x, # Xs, etc. and

at+x=b, atx=b, a+x=Db, etc. i.e.*

atx=atx=atx, etc.

By theorem 1, we havexx,=x3 etc., but this contradicts our assumption that x, # x3 etc.
Therefore there is not more than one x such thax & b.

c) Two possibilities have been eliminated, therefthre only remaining possibility is
that there is one and only one x such that a bx =

NOTES TO THE TEXT
i.e. = id est (Lat.), read: that is

1. Translate into English. Use some of the expreesis in sentences of your own.

1. teoreemi tdestama, 2. ilma tdestuseta tunnustdmealgebra seadused, 4, mitmed
teoreemide tdestamise meetodid, 5. naiteks, 6asdediks ja ainult ks X, 8. rohkem kui tks
X, 9. vahem kui tks x, 10. tapselt Uks x, 11. lat;pmdlemale poolele, 12. tdene olema, 13.
aksioomidena tuntud olema, 14. tdestus deduktsimehi 15. vastupidist eeldama, 16. eeldus,
17. vasturdakivusele viima, 18. ainus Ulejddnudaneadus, 19. elimineerima kaht vdimalust

kolmest, 20. nii et, 21. kui ..., siis ... .

2. Say whether the following statements are true (Tor false (F). Correct the false

statements:
1) Theorems are fundamental laws.

2) There are not less than three ways of proviegréms.

3) All of the symbols a, b, X, y used in the abpveofs refer to real numbers.
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4) All of the symbols a, b, X, y used in the abpveofs refer to non-negative numbers.

5) The three kinds of proof shown are mutually essle.

3. Word formation. Complete the table.

Verb
Noun Adjective
contradict
deduce
eliminate
inventive
prove
application
supply
differ
exclusive
solve
divisible
assumption
Pain Wonk

1. Using the information given in the reading textabout axioms, we may say about the
first axiom:
It is axiomaticthatif x +y = a,theny + x = a.

Form similar sentences about the other axioms givein the reading text.

2. Read the model and look at the reading text.dfm similar sentences about the n

axioms.

Axiom 1 is illustrated by the following example:
2+3=5;, 3+2=5.
1)1-22=22

. 1.
2) 5is a non- zero real numbe5r,|s a real number
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3)5-7=35:75=35

4)3-(11+19)=330=90; (311)-(3-19)=33+57=90
5)3+0=3
6)3+(4+5)=3+9=12,(3+4)+5=7+5=12

7) 5is a real number; -5 is a real number
8)2-(3-4)=2-12=24;(23)-4=6-4=24

3. Complete the proofs of two more theorems by fihg in the blanks with suitable
words.

Say what kinds of proof are used.

Theorem I If ab = ac and & 0, then b= c.

By there is a number y =Ja
both sides by y, y (ab)acy.
By , (ya) b =(ya) c.
Butya=1, 1b =1c.
By ,1lb=Dband1lc=c.
b=c.

Theorem 2 Given a# 0 and b, there is one and only one x such that lax

There are three possibilities, one X, one X, one X.
i) By there is a number y =Ya
X = yb.
ax = a (yb).
By , we have ax = (ay) b.
ay =1, ax = 1b.
By ax = b.
there is
i) ax=b, ax = b, ax = b, etc. and
X1 # X2 #X3, etc. X A= ax, eftc.
By , We have=x,=x3, etc.
But this our that %+ X3, etc.
there is
iii) the only possibilgyhat there is
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4. Ask and answer the following questions.

1. What is an axiom?

2. What is a theorem?

3. What methods of proving theorems can you name?
4. What is an assumption?

5. What is an assertion?

5. Formulate theassumption and assertion of a theorem.

Grnoup Wonk

Solve the puzzle.

A young mathematician when asked his agiep "My grandfather was 65 when |
was born. Now if you add the square root of ther ygahe California Gold rush (a rational
number ) to the square root of the year in whicking of England addicated (a rational
number) you’ll have Grandpa’s age, so all you rieatb is subtract 65 from this and you’ll
know how old I am now.”

How old is this obnoxious lad?
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UNIT 10

FACTORS AND COEFFICIENTS

Pfuz-Rea.din.g. SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

coefficient reverse trinomial
divisible literal polynomial
multiple algebraic expand
numerical binomial factorize

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.
o Yhnoughout mathematics, we uidec a proceis hnown as
factoniding in many diffenent probicma.
What is this process used fon?

57



Reading
FACTORS AND COEFFICIENTS

Arithmetical Factors. Each of two or more numbers whose product is argiv

number, is called a factor of the given numbera lhumber divides exactly into a second
number, the first is called a factor of the secamul] the second is a multiple of the first.
Example: 25 divides exactly into 100, so 25 is@daof 100, and 100 is a multiple of 25.

The fraction 8/24 is normally written as 1/3t islnormal to express fractions in their
lowest terms. Here 2, 4 and 8 are all factors ¢l bloe numerator and the denominator, but 8
is the highest common factor (H.C.F.). A factor ethis also a prime number (1, 2, 3, 5, 7,
11, etc.) is called a prime factor.

The smallest number which is exactly divisible twp tor more numbers is called their
least common multiple (L.C.M.). The L.C.M. of 24da86 is 72.

Algebraic_Factors. If the expression 3x (3x - 5) is expanded, we iobthe result

9x% - 15x. If the expression 9x - 15x is factorizedlte reverse the process and obtain the
result 3x (3x - 5). In an expression where it #iclilt to discover the H.C.F., it helps to group
the terms.
EXAMPLE
Factorize the following expression:
ax - ay + bx - by
a is a factor of the first two terms, and is a factor of the second two terms. Thus, by
grouping the terms, we obtain
a(x-y) +b(x-y).
Here (x - y) is a common factor, so we factorizaiago obtain the result:
(x-y)(a+b).
In some cases the product of two binomials isretnial, e.g.
(a+5)a-2)=2+3a-10
and so the factors of a trinomial can be expreasd@o binomials.
Coefficients A coefficient is the numerical factor of a produEbr example, in the
expression 7xyz, 7 is the coefficient of the renmgnfactors X, y, z. If a letter is written
without a number before it, the coefficient is ureeod to be 1. For example, x means 1x,

and ab means lab.
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Algebraic expressions may be simplified by comkgngmilar terms. Two terms are
called similar if they differ only in their coefient. Thus, 3a and 5a are like terms, and
xy and 4xy are like terms. Unlike terms do not h#we same literal factors. 3d, 7x, 2y and

5xy are all unlike terms.

NOTES TO THE TEXT

Both 4ise (realise, factorisegnd ize (realize, factorizespellings are acceptable in British
English , but American English uses onize-
If you factorizea number, you divide it into factor§he word factoris also used as a verb:

If you factora number, you divide it into parts.

In arithmetic and number theory, tleast common multipleor lowest common multiple
(LCM) or smallest common multipleof two integers andb is the smallest positive integer
that is a multiple of both af and ofb. Since it is a multiple, it can be divided &yandb
without a remainder. If eitherorb is 0, so that there is no such positive integemtLCM

(a, b) is defined to be zero.

In mathematics, thgreatest common divisor (GDD) also known as thgreatest common
denominator, greatest common factor (GCF) or highest common factor (HCF) of two or
more non-zero integers, is the largest positiveget that divides the numbers without a

remainder.

1. Translate into English . Use some of the expraesss in sentences of your own.

1. Uhistegur, 2. suurim Uhistegur, 3. algteguralyteguriteks lahutama, 5. vahim
thiskordne, 6. sulge avama, 7. likmeid grupeerithaulemust saama, 9. 2-ga tapselt jaguv
olema, 10. vastupidine protsess, 11. seega, 12 kaksliikme korrutis, 13. raske avastada
olema, 14. aritmeetilised ja algebralised Uhistegur5. lihntsustama, 16.sarnased liikmed, 17.
(arvuline) kordaja, 18. samu tahelisi tegureid oraat®. erinema ainult kordaja poolest, 20.
Ulejaanud tegurid.
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2. Fill in the blanks.

1. Twenty-three has only two , itsetf an , and is therefore a
. 3. The factors of a caexbgressed as the of two
binomials. 4. Twenty-four is the of twelve and eight. 5. A

is generally placed in front of a mathigral expression of letters or symbols

and used as a multiplier. 6. Two, three, five aenks are called the

of 210. 7. If an algebraic expression consistsnaire than one term, the terms are

by plus (+) or minus (-) signs. 8. Agedlraic expression containing two or more
terms can be by combining mste®. 2a and 3b cannot be added
because these are terms. 10. If twoooe mumbers are multiplied, the result of

the multiplication is called a

Pain Wenhk

1. Give the correct answers.

1) What are the prime factors of thirty-eight?

2) What is the highest common factor of eighteahtarenty-six ?
3) What is the lowest common multiple of six anghd?

4) Express the fraction fourteen over twenty-ongsowest terms.

2. Expand the following.

1) Three x minus four all squared.
2) Two y plus nine all squared.

3) Five a minus four all squared.
4) Four plus two a all squared.

5) Four p minus two q all squared.

3. Factorize the following.

1) x squared plus two xy plus y squared;

2) nine a squared plus eighteen ab plus ninggumared;
3) thirty-six minus sixteen a squared;

4) four minus b squared;

5) x squared minus y squared.
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4. Factorize the expressions.

1) ¥ + 7y +10 5) Zxt+ 8x + 8 8) 2+ 5¢c + 3
2) & + 5a +6 6) X+ 8x + 15 9) X+ 5x + 6
3) k¥ +9b +8 7) 3a+ 9a +6 10)%+ 9b + 20
4)x* +6x + 8

5. Ask and answer the following questions.

. What is the result of multiplication called?

. What numbers are called factors?

. What is a prime factor?

. What is called the least common multiple?

. What coefficient is called a numerical coeffidi®
. When is the coefficient considered to be 1?

. By what are the terms separated?

. What do like terms have?

© 00 N O 0o A WDN P

. How do we simplify an algebraic expression?

10. What is the opposite of “factorizing"?

Group Wonk
Solve the problem using the trial and error method.

A number of cats got together and decided to latineen them 999 919 mice. Every
cat killed an equal number of mice.

How many cats do you think there were?

Oh, by the way let me clarify just two points -istnot one cat who killed the lot,
because | have said "cats" and it is not 999 919 each killed one mouse, because | have
used the word "mice".

| can give you just one clue - each cat killed moiee than there were cats.
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UNIT 11

EQUATIONS

Pfuz-Rea.din.g. SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

equdion satisfy simultaneous
linear simplify determine
equality solution imaginary
guantity transpose

gquadratic parentheses

cubic factorization

guartic substitute

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

o Can you define an cquation?
o What does an cquation condist of?

o What sign is used in an cquation?
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Reading
EQUATIONS

Equations. Statements such as the following are called eojstti

3x =12, 18 =4x + 2.

An equation is the statement that two expressiogrsegual. It is a statement of
equality. It has two sides, or members, a left memalmd a right member.

The letter or letters whose values we seek arectalthknown quantities. If we want to
solve an equation, we must find the value of tiied€usually x) which satisfies the equation.
The number which makes the equation true (satigtfiess called the root or solution of the
equation. The process of finding the root of anagigu is called solving the equation.

When the equation is solved, the answer must bekelde by substituting it for x in
the original equation. If both members of the emumateduce to the same quantity, the answer
obtained is correct.

The following rules aid in finding the root:

1. The roots of an equation remain the same iktrae expression is added to or subtracted
from both sides of the equation.
2. The roots of an equation remain the same if satbs of the equation are multiplied or
divided by the same expression other than zeronahéhvolving the letter whose value is in
guestion.
3. The roots of an equation remain the same ifwloesides of an equation are exchanged.
EXAMPLE 1.
X+9=23
Here we subtract 9 from each side:
3+9-9=23-09.
Therefore  x =14,
We can check by substituting 14 for x.
Any term of one side of an equation may be transpds the other side if its sign is changed.
EXAMPLE 2.
Find the value of x which satisfies
3x + 7(4 -x) + 6x = 15.
Clearing the parentheses and combining terms:
3x + 28 - 7x + 6x =15,
2x +28 =15.
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Transposing +28 from the left side:

2x =15 - 28,
2x =-13.
Dividing each side by 2, according to rule 2:
2 2’ 2

Types of Equations An equation which, when reduced to its simplestnfocontains

only the first power of the unknown quantity, idled a linear equation. The equations not
involving the use of powers are also called singgeations, or equations of the first degree.
Thus,

3x = 8 is a linear equation in x.

4y - x =5 is alinear equation in x and a linequation in y.

A quadratic equation in x is an equation which, wheduced to its simplest form,
may be written in the form,

ax’ + bx + ¢ = 0, where x is the variable and a, b@ade constants and may have any
real positive and negative value, except thataanot equal zero.

Thus,

4x%- 4=12 and 3%+ y = 4y + 3
are both quadratic equations.

If the highest power of the unknown which appearshie equation is 3, that is the
cube of the unknown, the equation is of the thedrde and is called a cubic equation.

An equation in which the highest power of the unknas 4 is the fourth degree and is
called a quartic equation. An equation in which ktighest power of the unknown is 5, the
equation is called a quintic equation. If the hgthgower of the unknown is 6, the equation is
called a sextic equation. Equations of higher degnan 6 do not have special names. They
are usually referred to simply stating the degifed® equation.

Equations of any degree, as well as the first magimultaneous, as many equations
as unknowns being required in any case to deterrtheevalue of all the unknowns.

Simultaneous equations are also called systemst®§equations.
1. Translate into English . Use some of the expraesss in sentences of your own.

1. vOrrandit lahendama, 2. vordus, 3. vorrandi kab@lt, 4. asendama, asendus,
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5. vO@rrandit rahuldama, 6. taandama, teisendamaamaks jdama, 8. vaartust otsima, 9.
vastust kontrollima, 10. tdene olema, 11. reegel,vhga sageli kasutama, 13. teisele poole
vordusmarki viima, 14. marki muutma, 15. sulge aaad®6. lihtsaima kujuni taandama, 17.
sisaldama, 18. tundmatu, 19. lineaarvérrand, egnassme vorrand, 20. ruutvorrand, 21.
kuupvorrand, 22. neljanda (viienda, kuuenda) astéreand, 23. nulli sisaldama, 24. rohkem
kui Uhte lahendust omama, 25. lahend, 26. vaakinsiaks maarama, 27. kokkulangevad

voOrrandid, vOrrandisusteemid , 28. ndbudma.

2. Word formation. Complete the table.

Verb Noun
evaluation
substitute
satisfy
simplify
reduce
expression
eliminate
combination
division
equal
magnify
investigate
identify
assert
assumption

3. Fill in the blanks.

1. When we have an equation, we should our answer. 2. The

answer is checked by it for the lettethe original equation. 3. If our answer
the equation, it is correct. 4. We cs ane equation to help us solve another

equation. These equations are called atiegs. 5. are fixed
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equations which can be applied in certain regutaagsons. 6. The equation 2x = 4 where X is
the , Is true for x = 2. 7. It is alwaygamd plan to the accuracy of
one's work by the result in the eqguation. 8. Any term of one side of

an equation may be transposed to the other site if is changed. 9. The value of
the letters for which the equation is true is the of the equation. 10. To solve an
equation which fractions, first redeaeh fraction to its lowest term.

Pain Woenhk
1. Solve the following.

1) Find the number when seven times the numbeuisléss than sixty-seven.

2) Find the number when twenty-eight is one moamttinree quarters of the number.

3) Find the number when five, plus three timesrber, equals forty-one.

4) Three consecutive (jarjestikune) odd numbersugodtb twenty-seven. What are they?

5) Two consecutive even numbers add up to thirtigaitare they?
2. Solve the following.

1) b plus eight equals eleven.

2) Seven b equals forty-two.

3) Two x equals one.

4) Three y plus nine equals twenty-seven.

5) Four y minus eleven equals y plus one.

6) Seven b equals sixteen minus three b.

7) Five c plus six equals two c plus twenty-four.

8) Twelve plus four a equals seven a minus tweng-o
9) Twelve minus two b equals four b plus thirty=six
10) Three x plus five equals two x.

3. Ask and answer the following questions.

1. What kinds of equations can you name? 2. Whigh i written between the left

and the right members of an equation? 3. Whatheréetters whose values we seek called? 4.
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What is meant by solving an equation? 5. What iequmation? 6. What equations are called
linear equations? 7. What is a quadratic equat@®n®hat is the highest degree of the
unknown in the biquadratic equation? 9. What kificéquation is a simultaneous equation?
10. How many unknowns must be eliminated in ordesdlve simultaneous equationsnn

unknowns?
4. Say which of the following are quadratic expresons.

1) %% + 3 ) x+2y+z 5) 3%2
2) X + 2x-16 4) X +x* 6) X +3x +7

5. Complete the table by changing the following eaiions to the general form for

guadratic equations and give the values of a, b ant

Given General form a b c
1) 2x%¢-3x =2 2%-3x-2=0 2 -3 -2
2)3¢=-1
3) »* = 3x
4) 5x - 3 = 4%
)X +x=1
6) 5+ 7 =20

6. Read the text about completing the square and &m write similar sentences about the

following expressions.

Factorizationof + 12x + 36 gives(x + 6)°. Therefore the expression is known as a perfect
squarex® + ax can be made into a perfect square by addgn)é. For example,

x>+ 20x can be made into a perfect square by agldid0.
X% + 20x + 100 factorizes into (x + 10) .

This operation is knowas completing the square

Now form similar sentences.

1) X%-12x; 2) X+3x; 3) X+7x.
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7. Use expressions from this list to complete thalculation below:

Completing the square,
Dividing ...,
Factorizing,
Subtracting ...,

Taking the square root ...,

Model: x*-10x -200 = 0
, we obtain (x+10)(x -20) = 0.
Factorizing, we obtain (x + 10) (x - 20) = 0.

Given aX+bx+c=0.

. we obta?mxgx +L-0
a a

. we obta?rrk)g x=-C
a a

2 2
we obtaﬁﬂg X+ (ﬁj :[ﬂj -
a 2a 2a

2
, We obtaink(abe)2 = (ﬂj —~
2a 2a

oo

c
-
+1/i 2 _ )
, we obtainebe+=_b—4ac.
2a 2a
+,/(b* - 4ac)
2a '

This gives the formula for finding the roots of aagatic equation.

. —b
, we obtain x=

£t A toses

1. Listen to the following and then complete the sgences.

Finding the Roots in a Quadratic Equation

If the factors of a quadratic equation cannotdaentl easily, then we can find the roots by

using the formula
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- bi\/ibz —4aci

2a
—bi\/ib2—4aci —b—+/lb? -4ac
The two roots are at 5 and 5
a a

If (b%- 4ac) is negative_,t_heq“b2 —4aci is imaginary and no real roots satisfy the equatio

Plrease complete the two sentences.
1) If (D7 - 4AC) IS POSILIVE, ... eee e e e et et e e e
2) 1 (5% = 4AC) IS ZEIO, ..o e e

2. Listen to the model. Factorize and give the rostof the following quadratic equations.
Model: Factorization of X+ x - 12 = 0 gives

(x-3)(x+4)=0.
The roots of the equatiomtherefore 3 and -4.

1)+ 7x+10=0 3)%100 =0
2)x-9x+18=0 4)%+5x-6=0
Grnoup Wonk

Solve the puzzle.

5 years ago Kate was 5 times as old as her son.
5 years hence her age will be 8 less than thresstiime corresponding age of her son.
Find their ages.
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UNIT 12

EQUATIONS IN TWO UNKNOWNS

Pfuz-Rea.din.g. SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

arbitrary letter obtain
arbitrarily member general
parentheses order alternative
compare consider transform
factor denominator transpose
simplify contain

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.
o What hind of cquation is it?
of-onec on scvenal vaniables that ncelates the valucs of

ordens.

* Yu what ficlds of life dotheie cquations play a
prominent nole?
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Reading
EQUATIONS IN TWO UNKNOWNS

General Form of Linear Equations in Two Unknowns.

Take this example of an equation in two unknowns:
3
4

In order to simplify this equation, transform it the same way as in equations in one

2(2x+3y—5):g(x+ 3)+=(y-4).

unknown:
1. Remove the parentheses:

4x+6y-10=§x+1—5+§y—3.
8 8 4

2. Cancel the denominators by multiplying everyrtéry 8:

32x + 48y - 80 = 5x + 15 + 6y - 24.
3. Transpose the unknown terms to one member oédhation and the known terms to the
other:

32x + 48y - 5x - 6y = 15 - 24 + 80.
4. Collect similar terms:

27X+ 42y =T71.
Thus, after the equation has been transformed inwidne indicated above, we obtain an
equation whose left member has only two terms: loméng the unknown x (to the first
power) and the unknown y (to the first power), tigit member of the equation consists only
of one term containing no unknowns. Representiegctiefficients of x and y by a and b and
the term containing no unknowns by the letter c, ma&y write a linear equation in two
unknowns in a general way as
ax + by =c.

This form of equation is known as the general fofring@ar equations in two unknowns.

Systems of Two Linear Equations in Two Unknowns

Consider the equation

X -2y =5. (2)
In this equation x = 7_angl= 1, but also x =5 and y = 0. There are many f&rs of values
which satisfy the equation (1). To find pairs ottigan those given, choose a value of one
letter, say vy arbitrary, and then from (1) fine torresponding value of x.
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For example, let y = 3. Then from (1)

X=5+2y, (2)
whence x =5+ 2:3, x =5 + 6 = 11 and the pawvadfies x = 11, y = 3 satisfies the equation
(1)

The method for finding the pair of values satisfyimgth equations indicated above
usually applies to pairs of equations of the form:

x+by=c,
e ®
where a, &, by, by, ¢, ;are known, and x and y are unknown quantities.

To solve a system of two linear equations in twonavins, solve for one unknown in
one equation and substitute this result in therogliggiation, thus obtaining one equation in
one unknown.

An alternative way of solving a system of two lineguations, which is usually more
convenient, is given by the following rule: mulihe two equations with numerical factors
which are chosen so that the coefficients of onehef two unknowns have the same
numerical values in both equations.

By adding or subtracting the two equations, a nquagon with only one unknown
quantity is obtained. Solve this equation. In orterfind the second unknown quantity,

substitute the value which has been found and $ohie remaining unknown quantity.

1. Translate into English . Use some of the expr@ens in sentences of your own.

1. teisendama, 2. selleks et lihtsustada, 3. salgena, 4. nimetajaist vabanema, 5.
tundmatuid litkmeid ule viima, 6. sarnaseid liikmdéioondama, 7. tlaltoodud viisil, 8, tldisel
viisil, tavalisel moel, 9. kahe tundmatuga line@arandit lahendama, 10. vaadelgem
vorrandit, 11. valima (3 pv.), 12. samu arvulisséasi omama, 13.jarelejaanud tundmatud,
14. tdhistama a-ga, 15. mélemat vorrandit rahuldd®akahte tundmatut sisaldama, 17. teine
vorrandi lahendamise viis, 18. mugavam olema, Ehtikna mdlema vorrandi suhtes, 20.
asendama, asendus, 21. vaartust vabalt valimasddima Uhe tundmatuga vorrandit, 23.

tundmatute vaartusi leidma.
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2. Word formation. Complete the table.

Adjective Adverb Verb Noun
general
simple
equally
correspond
easy
clear

3. Fill in the blanks in the definitions and senteoes.

1. A is a number which has amd itself as its only
L2.A expression is agbadgc expression which is made up of
two . 3. aratems which are solved at the same
time. 4. A quadratic expression is an expressiofichvinas a as the highest

of any letter. 5. A factor of a numlzema number which will
exactly into that number. 6. To solve an equatiore onust find the values of the
that satisfy the equation. 7. Any terhome side of an equation may be

to the other side if its sign is chan@edrhe equation 4x + 1 = 8x - 7 is an

equation of the first . 9. Simultaneeqggations contain at least
unknowns. 10. Simultaneous equations in two unkrsogan be solved by one
. 11. Linear equations do not the use of powers. 12, The equation

3x2-11x + 6 = 0 can be easily solved by

4. Complete the instructions for solving a problem.

Problem: Three less than five times a number is the samena@sadded to three times the
number. Find the number.

Solution: Let x the number.

Therefore 5 times the number equals

Three less than is 5x-3.

This is the same as 3 times the number (3 x) phs: ni
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3x + 9.
Write this as an
5x-3=3x +09.
the terms
2x = 12.
X = 6.
the answer by 6 for therequation.
5.6-3=27
3-6+9=27.

The answer the equation.

5. Complete and change the following sentences amting to the example.
Model x* - 2x - 3 =0.

1) Factorization of the left-hand side gives
(x-3)(x +1) =0.
2) Factorizing the left-hand side gives (x-3Ytx« 0.

1) X*- 2x-3=0 Addition of 4 to both sidasesa perfect square
2) i—g Reduction of the fraction gives
3) 9x = 18y Division of both sides by 9
4) 2+ 10x + 32 Subtraction of 7 from this expresgjores
5) X-5x+6=0 Solution of this equation givestsat
6) a _a2= 0 Multiplication of both sides by*x
X
Pain Wonk

1. Give full descriptions of the following equatios.

X+2y+z=11
1) {4x+y+3z=14

5Xx+y=13
2){ oY
2x+3y+4z=22

2xy =12
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2. Ask and answer the following questions.

1. What equations are called linear? 2. Can onesoi equation without the values of
the unknowns? 3. In what way do we cancel denomisat we take some in the equation? 4.
What must we do with similar terms in the equatibnWhat is the first operation in solving a
system of two linear equations in two unknownsMhat do you obtain by adding or
subtracting the two equations? 7. What operatiogalpperform to find the second unknown
quantity? 8. Can you explain how an expressiomdsofized (e.g. Fa+ 18ab + 9H? 9. Can
you explain how an expression is expanded (e.g.-(8%)? 10. Can you explain how to

change the subject of a formula (e.g. E )Mc

Grnoup Wonk

Solve the puzzle.

Some months back, this year, | was walking thraihghCentral Park in New York.
| saw an intelligent-looking little boy playing dlly himself on the grass. | decided to talk to
him and just as an excuse to start the convershtisked him his age. A mischievous glint
flickered in his eyes and he replied, "Two days blagks ten years old, and next year | shall
be thirteen. If you know what 's today you'll béeato figure out my birthday and that'll give
you my age." | looked at him bewildered.

How old was the boy?
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UNIT 13
GEOMETRY

Ph.e-Rea.din.g. SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.
geanetry transversal rectangle
geometical length circle
stereometry width architecture
surface engineer surveying
horizon architect straight
horizontal triangle oblique

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

* Yhene ane foun main definitionsd of a point. A-point
has foun definitions becaude, oven the yecani, many
diffenent mathematicians have come up with thein
ocwn ideas as to-what a point should be. What ane
they?

o Jow many dimendions does a point have? What about

a dot?
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Reading
GEOMETRY

Geometry is the branch of mathematics which ingastis the relations, properties and
measurement of solids, surfaces, lines and an@eemetry teaches facts about triangles,
rectangles, circles, etc. that have a practicaleval architecture, surveying, designing, and in
the various fields of engineering and other scisnEmgineers, architects and people of many
other professions use geometry in their daily work.

In 350 B.C. a Greek mathematician Euclid compiletiaduhe disorganized geometry
of his day a set of rules concerning space andeshidgat seemed so basic and true that no one
changed it for two thousand years. Under his guidageometry became an organized body
of knowledge.

Even today, most textbooks on geometry follow thenpbf Euclid's writings, often
using his own diagrams, methods of proof, and vediytating geometrical truths.

Plane geometry(planimetry) is a study of figures made by poiatsl lines that lie in
the same plane, that is, figures that have onlydingensions, length and width.

Solid geometry (stereometry) deals with figures that have thresmedsions -
thickness as well as length and width,

Points. A point has no length, width or thickness. Iticades position, but has no size.
To represent a point in geometry we mark a dot abdllit with a capital letter. It would be
called "point A".

Lines. A line has no width or thickness.It has lengtld direction. An infinite number
of straight lines can be drawn through one poiimc& a line extends indefinitely in either
direction, we must work with line segments, or mo$ of lines. The segment is represented
by two capital letters, one placed at each enchrtalso be represented by a small letter.

A line joins two points. Only one straight line da@ drawn between two points. There
are three kinds of lines - straight, curved anckeéno Two points may be at any distance apart,
SO a straight line may be considered as havinglemyth. A broken line is a line formed of
successive sections, or segments, of straight Ikesirved line or simply a curve, is a line no
portion of which is straight. Lines that extendnfrdeft to right as the horizon are called
horizontal lines. Lines may be also vertical, obér parallel. Parallel lines are equidistant at
all points. A straight line drawn across a set wb tor more parallel lines is called a

transversal.

77



1. Translate into English . Use some of the expraesss in sentences of your own.

1. matemaatika haru, 2. kujundeid uurima, 3. syltedindade mddtmed, 5. joonte ja
nurkade omadused, 6. punkt, 7. pikkus, laius jspsk8. asukohta naitama, 9. sirgjoone siht,
10. I6pmatu arv, 11. geomeetrilisi kehasid joonesté3 pv.), 12. piiramatult pikenema,

13. kahte punkti Uhendama, 14. kdverjoon, 15. joord 16. horisontaal- ja vertikaaljooned,
17. kaldjoon, 18. koikides punktides vordsetel dumsiel olema, 19. planimeetria ja
stereomeetria, 20. insenerid ja arhitektid, 21kidist vaartust omama, 22. kolmnurgad,
ristkdlikud, ringid, 23. reeglite kogum, 24. ruueluju, 25. muutma, muutuma,

26. tdestamise meetodid, 27. tdesus, tdde, 28etdema, 29. samal tasapinnal asuma,

30. kolme mdddet omama.

2. Word formation. Complete the table.

Adjective Noun

long

width

thick
thin
high

distant

true

equal

3. Fill in the blanks with suitable prepositions.

1. Solid geometry deals figures thaehfvee dimensions. 2. Parallel
lines are lines that are everywhere equally distant each other. 3. Parallel lines are
equidistant all points. 4. A broken liige formed segments

straight lines. 5. Geometry teachess fact triangles, rectangles,
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circles, etc. 6. 350 B.C. Euclid compdeset of rules concerning shapes and

space. his guidance geometry becameganized body of knowledge. 7. A
transversal line is a straight line drawn a set of two or more parallel lines. 8.
Geometrical knowledge has a practical value architecture and engineering. 9.

Plane geometry is a study of figures made points and lines that lie
the same plane. 10. A line extends indefinitely either direction.

4. Make up sentences of your own, using the exprésss given below.

extend

under somebody's guidance

to have a practical value in

to be represented by

5. Fill in the blanks.

1. A straight line is the shortest betwisvo points. 2. Plane geometry is

a study of figures that have only two dimensions: and . 3.

geometry deals with figures that haueetlkdimensions: as well as

and . 4. linediraee that are everywhere equally

distant from each other. 5. An numibestraight lines can be drawn through
one point. 6. A segment is by two chjstters or by a small letter. 7. A point
has no size. It position. 8. Lines may b or curved.

lines may be divided into three groups: vertical and . 9. Pairs of

lines may be divided into two groups: those which at an angle, and those which
are at all points. 10. The latter ated lines. 11. is
the process of raising a number to a given pow&ririlorder to determine whether a quantity
is a root of an equation, it should be or tlie unknown quantity in the original

equation.
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Lt A tesel

Listen to the pronunciation of some Greek lettersPractise the pronunciation.

a - alpha B - beta
7 - pi 0 - theta
o — delta @ — phi

Pain Woenk

1. Look at the Greek letters and answer the followig questions.

1) Which letter has two parallel vertical lines ak horizontal line?
2) Which letter has one curved line and a horizdima?

3) Which letter has one curved line and a verlioal?

4) Which letters have one curved line?

5) Which letter has one straight line and two cdrinees?

2. Using the words you have learnt, describe the folNaing lines.

B
N bR Qo 4oc——o
M E
y ) P 51K,z
y P
arl v

3. Describe the following mathematical symbols.

Model: The minus sign has one horizontal line.

1) the plus symbol 5) the pi symbol

2) the multiplication symbol 6) the square root bgin
3) the minus symbol 7) the factorial sign

4) the equals symbol 8) the approximately equal sig



4. Look at the figure and say which lines are:

1) vertical

2) transversal

3) parallel A\X PY - B

4) oblique A

5) horizontal NN
D

6) curved C Q 7

5. Ask and answer the following questions.

1. Who compiled a basic set of rules concerningcepand shapes? 2. What is
geometry? 3. What kind of geometric figures doem@lgeometry study? 4. What does solid
geometry study? 5. What are the characteristiaifeatof a point? 6. How do we represent a
point in geometry? 7. How many lines can be drawaugh one point? 8. What is a segment?
9. How many lines can be drawn between two poid&?What lines do you know? 11.
Define a straight line. 12. Define a curved lin8. When did Euclid live? 14. Why do we

study geometry?

Group Wonk

Solve the puzzle.

That mysterious number.
If you add 1000 to a certain whole number, the Itesuactually more than if |
multiplied that number by 1000. What is the number?
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UNIT 14

ANGLES

Ph.e-Rea.d:.ng, SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

vertex reflex bisect
acute perpendicular bisector
obtuse alternate intersect
supplementary angle intersector
complementary protractor

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

o What wene the thhece classical problems in Greek

o Which of them wai the moit/lecast famouis?

o When wene the anguwments about the phroof of the

o What did Gauss state about the probicimis of
duplicating a cube and thidccting an angle ?

o What did Piecrne Wantzel doin 1837?
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Reading
ANGLES

Measuring angles An angle is formed when two straight lines meea gdoint. The

lines are called the sides of an angle. The pointhéth the sides meet is called the vertex of
the angle. The angle is read as angle BAC or CAB. (H.1).

The size of an angle depends upon the amount oeehsisl turned away from the
other. The length of the sides of an angle doesdatdrmine its size. The unit of measure
used in measuring an angle is the degree. A degr@eainit that equals 1/90 of a right angle
and 1/360 of a circle. A right angle, thereforentains 90 degrees (90°), and a circle contains
360 degrees. The size of an angle is the numbeegfeds through which one side of the
angle has turned away from the other side.

Kinds of angles

Right angle If one side of an angle turns a quarter of a detagircle away from the
other side, the angle that is formed is a right@ngcontains 90° (Fig. 14.2).
When two lines intersect at right angles, the limee perpendicular. Each angle

formed by a perpendicular line contains 90° (F# 3L

e
@h c L

AUHEIT BY Sl dE o c B

Fig. 14.1 Fig. 14.2 Fig. 14.3

Complementary angles.When two angles put together form a right anghel #us
their sum is 90°, the angles are complementary. €oample, angle DBC is the
complementary of angle ABC since their sum (600%) &quals 90°. (Fig. 4.4). In Fig. 14.5
angles ABY and YBC are equal. The sum of angles ABM YBC is 90°. They are
complementary angles. Line BY bisects angle ABC.i8%e bisector of angle ABC.

Straight angle. If one side of an angle turns half a completeleiawvay from the

other side, the angle that is formed is a stradgigle. The sides of a straight angle lie in the
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same straight line. Notice that a straight anglénise the size of a right angle since in a
straight angle the side has made half a complete tu two quarter turns. The number of
degrees in a straight angle is 180° (Fig.14.6).

Supplementary anglesWhen the sum of two angles is 180°, the anglesaid to be
supplementary. For example, angle ABC is the supgigary angle of angle CBD since their
sum (120° + 60°) is 180° (Fig. 14.7).

D A
C
C
60°
e m 120‘, ”
B A B cC B 0 A B

C

Fig. 14.4 Fig. 14.5 Fig. 14.6 Fig. 14.7

Acute angle.If one side of an angle turns less than a quaftarcircle away from the
other side, the angle formed is an acute anglead@rne angle, therefore, is smaller than a
right angle, or less than 90° (Fig. 14.8).

Obtuse angle If one side of an angle turns more than a quaiftarcircle but less than
half a circle away from the other side, the anglamied is an obtuse angle. Therefore, an
obtuse angle is greater than a right angle butlemiilan a straight angle. It contains more
than 90° but less than 180° (Fig. 14.9).

Reflex angle.If one side of an angle turns more than half el€i(180°) but less than
a complete circle (360°) away from the other sittee angle formed is a reflex angle.

Therefore, a reflex angle is greater than a straiggte (Fig. 14.10).

A

1

0 o B C 0. ?

Fig. 14.8 Fig. 14.9 Fig. 14.10
Figure 14.11 shows a transversal line drawn actwesparallel lines. Angle® and « are
equal (opposite angles). Anglpsandk are equal (corresponding angles). Anglend6 are
equal (alternate angles).
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Fig. 14.11
Angles of any given size may be drawn, or the sizany angle may be measured, by using

an instrument called a protractor.

1. Translate into English . Use some of the exprasas in sentences of your own.

1. nurka moodustama, 2. nurga haarad, 3. nurga 4ippurga suurust modtma, 5.
taisnurka joonestama, 6. taiendusnurk, 7. sirgn@k,kdrvunurgad, 9. teravnurk, 10.
ndrinurk,11.0lintrinurk, 12. tippnurgad, 13. kaasgyad, 14. pdiknurgad, 15. nurga suurusest
sbltuma, 16. teise haara suhtes pooratud oleman@atuhik, 18. veerand taispoordest, 19.
pool téispodrdest, 20. I6ikuma, 21. kuna, 22. se@$a sisaldama vahem kui 90°, 24.
sisaldama rohkem kui 180°, 25. poolitama, nurgdfmal 26. malli kasutama, 27. labi kahe

paralleelse sirge sirgjoont tdmbama, 28. nurka tkaasrima.

2. Fill in the blanks.

1. If two straight lines at an angl®@f, they a right angle.
The two sides of this angle are to ettdr. 2. If an angle is less than 90°, it is
called an right angle ACD into two eqoaits. It is called a of
angle ACD. 4. Angles are and with the help of an instrument called
a . 5. When the sum of two angle8@,lhe angles are said to be
6. If one side of an angle turns thaquater of a circle but than
half a circle away from the other side, the arfgtened is called an angle. 7. A

angle is greater than a straight lin€h8 unit of used in measuring

an angle is the degree. 9. The point at which the meet is called the
of the angle. 10. A right angle 90rees 360° degrees.
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3. Make up sentences about angles, using the follog expressions.

to be less than

to be more than

to depend upon

to be formed

to be called

Pain Woenhk
1. What kind of angle does a clock make at

1) two o'clock?

2) three o'clock?

3) four o'clock?

4) twenty to ten?

5) twelve minutes past seven?

6) twenty-nine minutes past twelve?

2. Name the kinds of angles and lines shown in the foling figures.
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3. Ask and answer the following questions.

1. What do we call the instrument we measure aad @ngles with? 2. What do we
call the point at which the sides of an angle m&t®/hat unit of measure do we use when
measuring an angle? 4. How many degrees doesighsteagle contain? 5. Define a right
angle. 6. What are complementary angles? 7. Howyndagrees does an acute angle (an
obtuse angle) contain? 8. Is a reflex angle sméil@n a straight angle? 9. What do we call

the lines that intersect right angles? 10. Whamiangle formed?

Group Wonk

Solve the puzzle.

Can you make 2 squares and 4 right-angled trianglesg only 8 straight lines?
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UNIT 15

THE TRIANGLE

Ph.e-Rea.d:.ng, SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

Isosceles Pythagoras symmetry
scalene interior symmetrical
hypotenuse exterior coincide
apex equilateral bisect
vertex bilateral identify
vertices congruence identified
theorem congruent altitude

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

o Pythagonai found an amazing fuct about thiangles.
When and whene did Pythagonas live? What was the
amazing fuct he was the finit toprove?

® Yu which countny did philocdcphens hnow about the
fact about 1000 ycani canlicn?

] quwdo-we[abiethevehtice.loﬂ-at’u:a_ngle?



Reading
THE TRIANGLE

Polygons A portion of a plane surface may be enclosedtkgight lines. The least
number by which it can be so enclosed is thremay be bounded by four, five, or any higher
number of straight lines or by a curved line. Sanlenclosed plane is called a plane figure or
a polygon.

Triangles. A triangle is a three-sided plane figure bountdgdhree straight lines and
containing three angles. The three sides of a tieamget at points called vertices. The vertex
at the top of a triangle may be called the aped, the line at the bottom may be called the
base. The perpendicular distance from the oppositex to the base is called the altitude. A
triangle is identified by naming its vertices inyasrder. The sum of every triangle is 180°.

Kinds of triangles. There are various types of triangles. A scalemngte is a
triangle with no two sides equal. An isoscelesgla is a triangle which has two equal sides.
The equal sides are called the legs, the thirdisidalled the base. The angles at the base are
called the base angles. The angle formed by theetwal sides, is called the vertex angle.

An equilateral triangle is a triangle with all tersides equal.

A triangle having one right angle is called a rigidngle; having one obtuse angle, an
obtuse triangle; having three acute angles, aredagangle.

In a right- angled triangle the side opposite tightrangle is called the hypotenuse.
The theorem of Pythagoras states: "In a right-angfladgle the square on the hypotenuse is
equal to the sum of the squares on the other toassi

In triangle ABC, line BC is produced to point X ¢Fil5.1). ABC is an interior angle,
and ACX is an exterior angle

Fig. 15.1

Congruence, similarity and symmetry If the following parts of two triangles are

equal:
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a) two sides and the included angle; or,

b) a right angle, the hypotenuse and a side; or,

c) two angles and a corresponding side; or,

d) all three sides;
then the two triangles are congruent.

If two triangles have their corresponding anglesiadgand corresponding sides
proportional, they are similar. Similar figures kathe same shape but not necessarily the

same size (Fig. 15.2).

I:- A
W 1 I
¥
12
zv "1
B D C
Fig. 15.2 Fig. 15.3

A line has been drawn in Fig. 15.3. The figure igvrtbvided into two parts that have
the same size and shape. Two triangles are on aitherof an axis of symmetry (or centre
line). They are symmetrical triangles. If we folaethgure along the axis of symmetry, the
two parts will coincide. The axis of symmetry AXgsrpendicular to, and bisects BC.

We speak about line symmetry (Fig. 15.3), point sytry and plane symmetry. The circle
possesses point symmetry as well as line symmiétaysolid can be divided into two equal
solids by a plane, and if every part on one sidéhefplane has a corresponding part on the

other, the original solid has plane symmetry.
1. Translate into English . Use some of the expraesss in sentences of your own.
l. telgsimmeetria, 2.tsentraalsimmeetria, 3. sirmme@sandi suhtes, 4. kummalgi

pool simmeetriatelge, 5. kolmnurga alust poolitaBaasapinnaline kujund, 7. tipp, tipud, 8.

alusnurgad, 9. tipunurka moodustama, 10.Ukskdikises jarjekorras, 11. kolmnurga kdrgust
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moodtma,12.vaikseim arv, 13. sise- ja valisnurk, édkilgne kolmnurk, 15. vdrdhaarne

kolmnurk, 16. vérdkilgne kolmnurk, 17. kaks kilgenendevaheline nurk, 18. sama kuju ja
suurust omama, 19. kongruentne olema, 20. konguenja sarnasus, 21. sarnased
kolmnurgad, 22. kolme sirgega piiratud olema, . t23apind, 24. kokku langema, Uhtima ,
25. mitmed liigid, 26. hulknurk.

2. Fill in the blanks.

1. Each triangle has three points, or 2. A line which meets another
at 90° is called a linef 8vd angles of a triangle are equal to 45°,

the triangle is called a triangle. 4. If we a
right angle, we have two angles of 851f each of the angles in a triangle is
equal to 60°, the triangle is called 6. .If a figure has symmetry,

then the line which connects every two correspampgioints must pass through the centre of

symmetry and be bisected by it. 7. Any diameteahefcircle is an of symmetry.
8. If we fold a figure along the axis of symmetnydathe two parts , We may
speak about symmetry.

3. Complete the following theorems.

1. The angle of a triangle is equal ® th of the two
opposite angles.
2. Inan triangle sides@ualend the angles at the base of
these sides are also
3. Inan triangle sides qualeand angles are
equal to 60°.
4. If two angles and a side of one triangle areattputwo angles and the

side of another triangle, the triangles are

4. State the meaning of the prefixes in the followg words.

triangle equiistant unproportional intersect
polygon unequal coexist bisect
equiateral coincide intemational bilateral
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5. Say whether the following statements are true (Tor false (F). Correct the false

statements.

The exterior angle of a triangle is always obtuse.
Only two angles of a triangle may be acute.
The smallest angle of a triangle is opposite thetskbside.

The point where the sides of an angle meet is ctlledertex.

o r N

A triangle with two obtuse angles is called an gbttriangle.

Pain Wenhk

1. Describe each triangle. Discover any relationshs between the triangles (i.e.

symmetry, similarity or congruence).
1) 2) 3)

™~
\\”\
™

4) 5) 6)
AVA
/S N
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2. Ask and answer the following questions.

1. How many dimensions does a polygon have? 2. \ighatpolygon? 3. What is a
plane figure? 4. What is a triangle? 5. What docak the line at the bottom of a triangle? 6.
What are some special forms of triangles? Desdfileen. 7. What does the theorem of
Pythagoras state? 8. What figures are similar égir9. When are two polygons similar? 10.
When are two triangles congruent? 11. What figure lne symmetry? 12. How many axes
of symmetry can figures have? 13. What points atled corresponding ones? 14. What is

meant by point symmetry? 15. What is plane symrfetry

Group Wonk

Solve the puzzle.

How many triangles are there in this figure?

Answer the question.

In 1816, while studying the Brocard points &f

triangle, a mathematician exclaimed, "It is indeed
wonderful that so simple a figure as the triangle i
so inexhaustible in properties. How many as yet
unknown properties of other figures may there not
be?"

Who was the mathematician?
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UNIT 16

THE CIRCLE

Ph.e-Rea.din.g, SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

circle diameter arc

circular intersect chord
circumscribe tangent area
circumference secant guadrant
radius vertex approximately
radii vertices

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.
o What is the difference between an ellipse and a
cincle?
¢ Give the definition of a cincle.
o What is the diffencence between the cincle and a dish?

° quu:canwefr’.udthea’u:aoj—acih.c[e?
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Reading
THE CIRCLE

A circle* is a plane figure bounded by the curved line alhfs of which are the same
distance away from the fixed point, called the cewir the point of origin. The length of the
curved line, or the distance around the circlésisircumference. A straight line drawn from
the centre to any point on the circumference itedad radius (plural: radii). The line drawn
from one side of the circle to the other, passimgpugh the point of origin, is called the
diameter.

Any part of the curved line which makes the cir@écumference) is an arc. A
straight line joining the ends of an arc is caleedhord. It connects any two points on the
circumference of a circle. The part of a circle esedd by an arc and a chord is called a
segment. A part of a circle enclosed by two radd an arc is called a sector. A line meeting
the circumference but which (when produced) dodgsmersect it is called a tangent. A line
which intersects the circumference in two placeslked a secant.

The circles having the same point of origin areechltoncentric. A circle which
passes through the vertices of a triangle is caledcircumcircle of the triangle. And its
center is called its circumcentre. The circle magibeumscribed around the triangle.

A half circle is called a semi-circle. When a air¢$ cut into four equal parts, each of
the quarters is called a quadrant.

Area of a Circle. If a circle is divided into 4 quadrants and aagus circumscribed
about the circle, four small squares are formed. (Fb.1).

ER
)/

Fig. 16.1

The side of each small square is equal to the radilise area of each small square?jste

area of the large square is equal to the sum dbtiresmall squares, or4r

We can see that the area of the circle is ab§utof the large square. It is
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approximately equal to% of small squares, or%Srz. This can be also writterr?.

RULE to remember: the area of a circle equaisnes the radius squared.

A= nr’,
NOTES TO THE TEXT

In everyday use, the term "circle" may be usedah@ngeably to refer to either the boundary
of the figure (also known as the perimeter) o whole figure including its interior.
However, in strict technical usage, "circtefers to the perimeter while the interior of the

circle is called a disk

1. Translate into English . Use some of the expraesss in sentences of your own.

1. kdverjoonega piiratud olema, 2. kindlaksmaarapuhkt, 3. ringi keskpunkt,
4. ringi pindala mddtma, 5. kaare ja kddluga Ungletitld olema, 6. ringjoont puutuv sirge, 7.
I6ikuma, 8. puutuja ja IGikaja, 9. kolmnurga Umioggjoon, 10. raadius, raadiused, 11.
diameetri pikkus, 12. kaht punkti Ghendama, 13kdigdselt vordne olema, 14. kontsentriliste
ringide keskpunkt, 15. neljaks veerandiks jagam@, HRaare ja kahe raadiuse poolt
Umbritsetud olema, 17. poolringi moodustama, 18lestki vordsel kaugusel olema, 19.

keskpunkti labima, 20. nelja vaikese ruudu summa.

2. Say whether the following statements are trudlj or false (F).

Correct the false statements.

a) A chord is a curved line.

b) The radius of a circle is half the length ofdtameter.

c) A closed curve where all points on the curve egaidistant from the centre is called a
circle.

d) A sector has three sides - two chords and arc.
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3. Complete the table. Write the plural of the followng words. The first in each group

has been done for you.

Singular Plural

Vertex vertices
Index
Axis axes
Analysis
Hypothesis
Parenthesis
Basis
Criterion critenia
Phenomenon
Formul formulae
Radus radi

4. Fill in the blanks.

1. All the of a circle are equal. 2. circles are circles which
have the same of . 3. A taahgs been if a circle
passes through its . 4. A hesatea enclosed by an arc and two

, While a is the area _ enclosed by an arc and a

. 5. If a line passes through a cinateiatersects the circumference, it is called a

, but a meets the circumfereitbout intersecting it. 6. A circle is
a geometric figure. 7. All the points the circumference of a circle are

from the centre. 8. All the radii ofiele are . 9. The
bisector of a passes through the ceh&reircle. 10. We may think of a circle as
a regular polygon by an infinite numifesides. 11. The side of a circle is
called the . 12. If we draw the of a circle, the line divides the circle
into two equal .13. A separatcircle into two and
the circumference into two . 14. A chatdch passes through the centre of a

circle is called a
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Pain Wonk

1. Work in pairs. Name the following parts of thefigure.

EE
o T
L \\\
'3 o F c) EF
. * d) XF
il e) AB
a) shaded area a f) OC and OD
b) shaded area b g) O

2. Now answer these questions.
1. What are the properties of any triangle ABX WM as its base and X as a point on
the circumference?

2. When is a sector also a segment?

3. Give answers to the following tasks and questisn

1. A circle has a radius of 3 centimetres. Caleulat

a) the diameter
b) the circumference.

2. The circumference of a circle is approximately7ldentimetres. Calculate

a) the approximate radius

b) the approximate diameter.

3. If two chords of a circle, AB and CD, intersat0, what is the relationship between
AO - OB and CO - OD?

4. Ask and answer the following questions.
1. What is the area of a circle equal to? haWs the length of the bounding line of a

circle called? 3. What is a radius? 4. What isaamditer? 5. What do we call a half of a circle?

6. What is the difference between a segment aret@r® 7. Can you explain the difference
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between a secant and a tangent? 8. How may a bedlefined?

5. Work in pairs. Use the words you have learnedot give information about these

figures:
1) 4)
1,5cm H e /_\\ z
)
¥
X

2 5) b

| VAR
B

Grnoup Wonk

Solve the puzzle.

The shape shown in the sketch below, obvioushhas of a square attached to half of
another similar square, divided diagonally:

Can you divide it into four pieces all of preciséhg same size and shape?
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UNIT 17

KINDS OF POLYGONS

Pfuz-Rea.din.g. SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

dimension parallelogram hexagonal
one-dimensional trapezium octagon
two-dimensional rhombus octagonal
surface elliptical heptagon
guadrilateral perimeter heptagonal
guadrangle pentagon decagon
rectangle pentagonal decagonal
rectangular hexagon diagonal

2. Do you know the meaning of all the words? Discasn pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

o What language is the wond ‘polygon’ denived frowm?
o What doci the wond polygon mecan?

¢ Can you define the terwmis: chiliagon, myniagon,
megagon, googolgon?
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Reading
KINDS OF POLYGONS

A line is 1-dimensional. Triangles and circles aréirdensional. Here are some more
2-dimensional figures.

Quadrilaterals. A plane surface bounded by four straight linesalled a quadrilateral or

guadrangle. There are several kinds of quadrilatéFa). 17.1).

;] — — A
Fig. 17.1

A parallelogram is any quadrilateral in which two pairs of oppestdes are parallel.
This figure is also called a rhomboid. rectangle is a parallelogram whose angles are all
right anglesA squareis a rectangle which has four right angles amnghirch all the sides are
equal in length. Objects shaped like a square quars. Objects shaped like a rectangle are
rectangular.A trapezium is a quadrilateral in which only one pair of opp®ssides is
parallel.A trapozoid has no parallel sides*A rhombus is a parallelogram with four equal
sides but no right angles.

Other plane figures. A pentagonis a polygon which has five sides.hexagonis a polygon

which has six sides. We speak about pentagonalhardgonal objectsA heptagonis a
polygon which has seven sidés octagon has eight sidesA decagonis a polygon which
has ten sides (Fig. 17.2).

OO0

Fig. 17.2
A polygon that has equal sides and equal angleslled aregular polygon; not
equal, anrregular polygon.
We may think of a regular polygon as bounded bynéinite number of sides. Such a

figure is called a circle. A circle is a curveddiall points of which are equidistant from the
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centre. Therefore, if we inscribe a regular polygaeside of a circle, every vertex of the
regular polygon will rest on the line of the circlen ellipse is an irregular plane figure.
Objects shaped like an ellipse are elliptical.
The line drawn from one corner of the polygon to tipposite corner is called the
diagonal.
The perimeter of a plane figure is the line around it. The peteneof each of the
figures we have been studying would equal the sitineolengths of its sides.
The perimeter of a rectangle equals two times thgtheplus two times the width
p=21+2worp=2(1+w).
Since a square is a rectangle having four equalssidle can represent each of the
sides by the letter s. The perimeter of the squaegpressed by the formula
p=s+s+s+s, written as p = 4s.

The perimeter of a square equals the length of mleensultiplied by 4.

NOTES TO THE TEXT
In British English atrapezium has two parallel sides andtrapezoid no parallel sides. In

American English the meanings of these terms arrsed.

1. Translate into English . Use some of the expraesss in sentences of your own.

1. kahemddtmelised kujundid, 2. ruudu pindalajstkiliku pikkus ja laius, 4. rombi
kuljed ja nurgad, 5. trapetsite vastaskiljed, 6linoegkade liigid, 7. korraparased ja
mittekorraparased hulknurgad, 8. taisnurka konstio&, 9. kuusnurka joonestama, 10.
viisnurka m66tma, 11. kuusnurki ja seitsenurki oa&rj 12. kaheksanurga Umber ringi
joonestama, 13. ringi sisse kiimmenurka joonestddhatasapinnalise kujundi Umbermaddt,
15. valemi kujul valjendatud olema, 16. hulknurgaudl ja diagonaalid, 17. ellipsikujulised

esemed, 18. imbritsetud nelja sirgjoonega, 19 .kiddm mddted, 20. ruudu imberringjoon.
2. Fill in the blanks.

1. A is a with six sidesA Zour-sided figure is called a

. 3. A shape with five sides is a shape. 4. A four-sided figure with
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two sides parallel is called a . 5. Amhoid has two and two

angles. 6. The of the angles of a quadrilateral is equal
to 360°. 7. A may be called an equadatectangle. 8. If two of a
parallelogram are vertical, the other two are . 9. A which has length
and width is - . 10. A figurthviour equal but no right
angles is called a .11. The a citle is equal to 2R. 12. The
diameter of a circle twice the . 13. If the
rectangle is into two parts by a dialyabavill be seen that two equal right

triangles are formed. 14. A three-sided polygoceited a

3. Complete the following sentences.

Model: Opposite sides of a parallelogram are pdralhel so are those @ regular

hexagon.

1) Opposite sides of a rectangle are equalsanare  ............. .........
2) All the angles of a square are right angles,smdre .......................
3) All the sides of a regular hexagon are equal,smare .....................
4) All the sides of an equilateral triangle .............ceiiiiinninn.
5) All the angles of an equilateral triangle ... ann,

4. What shape are the following objects?

Model: The cover of a book is shaped like a rectangis.rigctangular.

1) a wheel 5) a blackboard 8) a coin
2) a road sign 6) a setsquare rerard
3) a protractor 7) a chessboard 10) aruler

4) the Pentagon in Washington

5. Make statements about 2-dimensional figures.

Model: A square is a kind of rectangle, but not all regtas are squares.
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1) rhombus - parallelogram

2) parallelogram - trapezium

3) isosceles triangle - triangle

4) isosceles triangle - equilateral triangle
5) rectangle - plane figure

6) right-angled triangle - triangle.

Pain Wonk

1. Name the following shapes and, where appropriatelescribe their lines and angles.

Model:

T

ABCD is a square. It is a four-sided figure. AH gides are equal.

All its angles are right angles. Opposite sidesparallel.

4) 5) T
[
NS
9) 10)
4
D [
14) T
e S
N
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2. Complete the following sentences.

Model: The diagonals of a rhombus are not equal unkesghombus is a square.

1) The diagonals of a parallelogram do not bisect tighes unless

2) The diagonals of a parallelogram are not equal anles

3) The diagonals of a trapezium do not bisect eaclr otfiess

4) The sides of two similar triangles are not equaéssl

3. Speak about inscribed and circumscribed figuredMatch A, B and C in the table.

A B C
A circle can be inscribed in
--------------------------------- in all cases
A circle can be circumscribed a quadrilateral =~ | —-mmmmme e
about a triangle unless the sums of the
--------------------------------- a trapezium opposite sides are equal
A circle cannot be inscribed arhombus | -
in a rectangle unless the sum of the
--------------------------------- a square opposite angles is 180°
A circle cannot be | e
circumscribed about unless the nonparallel sides

are equal

4. Ask and answer the following questions.

1. What quadrilaterals do you know? 2. What ispgeemeter of a square equal to? 3. What
dimensions does a two-dimensional figure have?y©amame some two-dimensional
figures? 4. What is a plane figure? 5. What is adgilateral? 6. What is a polygon? 7. What
triangles do you know? 8. How may a circle be de=fih9. Which figures are curved? 10.
Which figures contain right angles? 11. What islémgth of the bounding line of a plane

figure called? 12. Can you name a one-dimensiogafd?
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UNIT 18

THREE-DIMENSIONAL FIGURES

Ph.e-Rea.din.g, SJaskis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

stereometry
polyhedron perimeter longitudinal
dimension generate transverse
three-dimensional sphere circular
prism spherical cross-section
pyramid equilateral truncated
pyramidal edges frustum
intersection perpendicular cone
cylinder vertices conical
cylindrical oblique surface area

2. Do you know the meaning of all these words? Digss in pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

o What is the impontance of ° The Elements’ by the
his wonh condist of?
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Reading
THREE-DIMENSIONAL FIGURES

Plane figures have only two dimensidesigth and width. Figures that have three
dimensions are called geometric solids or solidrieg. The three dimensions of solid figures
are length, width, and thickness, or height.

Polyhedrons.A polyhedron is a solid bounded by planes. The downplanes are its
faces; the lines of intersection of the faces tweedlges; and the points of intersection of its
edges are its vertices.

Prisms. A prism is a solid, each side of which is a polygand the upper base of
which is parallel and congruent (exactly the samesize and shape) to the lower base.
Corresponding vertices of the top and bottom patggare joined by parallel edges (Fig.
18.1). A prism whose lateral edges are perpenditalds bases is called a right prism. Right
prisms include: the rectangular prism and the cuble. speak about triangular prisms,
hexagonal prisms, etc.

A geometric figure which has six sides, all of whiare rectangles, is called a
rectangular solid or rectangular prism (Fig. 18I2)he dimensions of a rectangular solid are
equal, the solid is called a cube (Fig. 18.3). Tdee$ of a cube are squares. Objects shaped
like a cube are cubic.

The lateral area of a right prism is equal to thedpct of the altitude by the perimeter of the
base. The volume of any prism is equal to the prodiits base by its altitude. Prisms which

are irregular in shape may be called prismoids.

o :
, \ :
N K| S B

Fig. 18.1 Fig. 18.2 Fig. 18.3
Pyramids. A pyramid (Fig. 18.4) is a polyhedron formed bgalygon of any number

of sides, called the base, and whose other faeedriangles meeting at a common point
called the vertex of the pyramid. The volume of @yyamid is equal to one third of the
product of its base by its altitude. One kind ofgrgids is a truncated pyramid (Fig. 18.5).

A cone (Fig. 18.6) is much like a pyramid but hasrele for a base. Objects shaped
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like a cone are conical. One kind of cones is adated cone or a frustum of a cone (Fig.
18.7).
We speak about right and obliqgue pyramids. Objesttaped like pyramids are

pyramidal.
Krw:r-ta:
1"l. |I .-":' -": .\'.
) | i ;"f ! .I"-._
L
¥ s base
Fig, 18.4 Fig. 18.5 Fig. 18.6 Fig. 18.7

Cylinders. In geometry, the section of a cylinder may berf aurved shape, but in
practical work we always think of a cylinder asrgeround, that is, of circular section.

A cylinder is a circular prism, the bases of whagle equal circles that are parallel to
each other (Fig. 18.8). If the sides of the cylmdee perpendicular to the bases, the cylinder
is called a right cylinder. The axis of a right cil@ cylinder is the line between the centres of
the bases.

A right circular cylinder is sometimes called aingler of revolution, since it may be
generated by a rectangle revolving about one dfidlss as an axis. The volume of a cylinder
is the product of the base and the altitude. Objshaiped like a cylinder are cylindrical. We
may have a transverse cross-section (or right@®ctnd a longitudinal cross-section of a
cylinder (Fig. 18.9).

O

N

Fig. 18.8 Fig. 18.9
Spheres. A sphere is a curved surface all points of wlaoh equidistant from a point
which is called the centre. Objects shaped likpreese are spherical. Objects shaped like an

ellipsoid are ellipsoid.
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1. Translate into English . Use some of the expresas in sentences of your own.

1. hulktahukas e. polUeeder, 2. puramiidi tipp,g8@omeetrilise keha pindala, 4.
poordsilindri ruumala, 5. keskpunktist vordseteldpastel olema, 6. tahkude I6ikumine, 7.
prisma servad, 8. kaldprisma po6hjad, 9. kolmnurgésetprisma kdrgus, 10. korrapéarase
prisma kulgpindala, 11.pdhja itmbermddtu leidma, Kiupi mddtma, 13. risttahuka oma-
dused, 14. mittekorraparane kolmnurkne piramiid, g&rlema, pddrlemine, 16. rist- ja
telgldige, 17. kdverpind, 18. tasapindade pookhapiid olema, 19. tdpselt sama suurus ja kuju,

20. tavipuramiid ja tivikoonus, 21. pust- ja kaldprasid vordlema.

2. Complete the description of the structure of a ectangular prism and a square

pyramid.

1. A rectangular prism consists of six The faces are divided into

four and two . Each face is in shape. faces

are parallel.

2. A square pyramid is made up of sfathe bottom face is a

Each face is a with two stdesml. The point where the lateral
meet is called the . Each __ of the bottom face is 90°. The

centre of the bottom face is directly e dpex.

4. Word formation. Form nouns from the adjectives.

Adjective Noun

long

wide
high
deep

thickness

hexagonal

conical

cubic

pyramidal
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Pain Wonk
1. Draw the following.

1) a longitudinal section of a cylinder

2) a longitudinal section of a right pyramid

3) a transverse section of a square pyramid

4) an obligue section of a cone

5) a transverse section of a right hexagonal prism
6) a transverse section of an ellipsoid

7) a longitudinal section of a right cone

8) a transverse section of a right triangular pydam

9) an oblique section of a cylinder.

2. ldentify the following shapes and their sections.
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3. Ask and answer the following questions.

1. What geometric solids have three dimersstoB. What are the dimensions of solid
figures? 3. What is a polyhedron? 4. What are yped of polyhedrons? 5. What cylinder is
called a right cylinder? 6. What is a pyramid? 7haWis the least number of faces that a
polyhedron may have? 8. What is the difference betwa right prism and an oblique prism.
9. What is the lateral area of a right prism eqo@l 10. What is the volume of a prism equal
to? 11. What is the volume of a pyramid equal ®2AXhy is a right circular cylinder called a
cylinder of revolution? 13. What is a sphere? 1hais the volume of a cylinder equal to?

15. What is a prismoid? 16. What do we call objstizped like spheres and ellipsoids?

4. Read the model.
Model.
The volumeof a right prism is found by using the formulah-w, where | - length,
h - height and w - width.

Now make similar sentences using this table.

Volume Surface Area
Sphere \Y :g7zr3 A=A4m?
Cylinder V =ar’h A=2m(r +h)
Cone Vzém’zh A=z (r+~Nr?+h?) orar(r +1)

5. Read the model and form correct sentences.
Model. The right-rectangular prism in Figure 18.10 is &#euEliminatingh and w

from the above formula giveslume V = £.

\
\\ ) ."I- )

",

Fig. 18.10 Fig. 18.11
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The radii of the sphere and of the bases of thadgtiand cone in Fig. 18.11 are all equal. In
addition, the height of the cylinder and the corelaoth equal to the diameter of the sphere.
Therefore h can be eliminated from the above féamu

Now make correct sentences from the table.

Eliminating h from the formula for the ...

6t 2
volume cylinder 3. 24712
of the gives 2,
3
surface area cone 2mr®

6. Answer these questions about the solids in thaldle.

a) Which solid has the greatest volume?

b) Of the sphere and cone, which solid is larger anhow much?
c) Compare the cylinder and the cone in the same wa

d) Which solids may be inscribed in which otherds?

e) What is the ratio of the volumes of the threels@

f) Compare the surface area of the sphere witlatba of the curved surface of the cylinder.

7. Read and then fill in the blanks in the given sd#ences.

- AN

Fig. 18.12

The length of the diagonal of one face of cube Aign 18.12 is equal to the diameter

of the sphere in Fig. 18.11. The length of one exfgaibe B is also equal to the diameter of
the sphere.
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Model: Cube B cannot be inscrib@dthe sphere, akte sphere is not large enough.

1. Cube A inscribed sphere too small.

2. Cube A circumscribed sphere large enough.
3. The cylinder inscribed e @b

4. The cylinder inscribed be &

5. Cube A circumscribed e con

6. The cone inscribed cube B

8. Describe the structure and dimensions of the fl@wing figures.

The measurements are given. Give the formula negefesaheir measurement.

Model: Figure 18.13 shows a right-rectangular prism. Tiheedsions of the prism are:

Fig. 18.13
It has a height of 6 cm. (It is 6 cm high).

It has a width of 3 cm. (It is 3 cm wide).

It has a length of 25 cm. (It is 25 cm long).

It has a volume of 450 cin It has a surface area of 486tcm

It has a cross-sectional area of 1&cm

The formula for finding the volume is lengtheight- width.

The formula for finding the cross-sectional area tesurface area are, respectively
height- width and 2(hw+hl+wl).
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9. Read the model and then give similar sentencebaut the other regular polyhedrons.
Model.
All faces of a regular polyhedron are congruenhweiach other.

Five kinds of regular polyhedrons exist.

A tetrahedron has 4 faces, 4 vertices and six edges

Fig. 18.14

Each face is an equilateral triangle (Fig.18.14).
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Edges Faces Vertices

Cube (hexahedron)
Octahedron
Dodecahedron
Icosahedron

The relationship between edges, faces and verticssa constant. Give this constant in a

formula. It is known as Euler's formula.

Group Wonk

Solve the puzzle.
Divide this figure into:
1. two congruent figures

2. three congruent figures

3. four congruent figures.
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UNIT 19

TRIGONOMETRY

Pfuz-Rea.din.g. SJashkis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

trigonometry secant observation
trigonometric cosecant guantity
sine procedure abbreviation
cosine hypotenuse verify
tangent application adjacent
cotangent astronomer arbitrary

2. Do you know the meaning of all these words? Digss in pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

What wonds is the wond "thigonometny” denived from?

:
|
3
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Reading
TRIGONOMETRY

Trigonometry is a branch of mathematics that dedls angles and sides of triangles
and their relations to one another. Otherwise we say that trigonometry is the set of
methods and procedures required to solve problemesecning triangles when angles of the
triangles are involved.

Application of the science to problems requiring ttetermination of unknown angles
and distances from known or measured angles andndes, occurring in a figure lying
wholly in one plane, is the subject matter of plarigonometry. Applications to similar
problems whose diagrams lie in more than one plahéhree-dimensional space are
comprised in spherical trigonometry,

Trigonometry had its origin among the Greeks. Thedwtself has been derived from
the two Greek words: “trigonon” (meaning a tria)gind "metria” (meaning measurement).
The inventor of trigonometry was Hipparchus (borowtlil60 B.C., a Greek astronomer, who
made his observations at Rhodes.* The origin gbtrometry was practical; it was invented
because it was necessary for astronomical research.

At length it was advanced, chiefly by the Swissheatatician, Leonhard Euler (1707-
1783), to the dignity of a science.

At present, it has most intimate connections witerg branch of mathematics pure
and applied, and applications in many branchesiefise.

Trigonometric Functions in a Right -Angled Triangle.

Trigonometry is based on certain "functions" of asglA function is a quantity that
depends on another quantity for its value. Any gitiathat depends upon an angle for its
value is the function of that angle. If a rightatigle is constructed, having a certain angle at
one corner, there will be certain definite relatidretween the sides of this triangle.

These ratios are six in number and are called thenometric functions. The names
and abbreviations are sine (sin), cosine (cos)ydai (tan), cotangent (cot), secant (sec),
cosecant (cosec or €sc).

In the right-angled triangle ABC with hypotenus€Ry. 20.1), the sida opposite the
anglea and the sidé adjacent to the angkeare known as the opposite side and the adjacent

side, respectively.
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The definitions of the six angle functions are then:

7Y opposite sidea

A adjacent side b
Fig. 19.1

sing =2 = opposite_side

c hypotenuse

b adjacent side
cosy = — =

c  hypotenuse
tana = 2 = OpPOSItE_SI-de

b adjacent_side

b adjacent_side
Cotg = — = : .

a opposite_side
sear = £ = hYDOtenu§e

b adjacent_side
cosecy - & - hypotenuse

a opposite side
Between these trigonometric functions several igahips hold, which can easily be verified

in the right-angled triangle (Fig. 19.1), but hqgldite generally for an arbitrary angle.

NOTES TO THE TEXT

Rhodos /roudz/ - a Greek island in easten Aegean Se

1. Translate into English . Use some of the expresas in sentences of your own.

1. kolmnurga nurkade ja kilgedega tegelema, 2.adéetja votete kogu, 3. ndudma,
4. rakendamine, kasutamine, 5. sarnased lUlesafidadetama, 7. tasapinnaline ja sfaariline
trigonomeetria, 8. teatud funktsioonidel pohinerBa,rakendus- ja puhtmatemaatika, 10.
tihedad seosed, 11. edasi arendama, 12. astronsesnilurimised,13. trigonomeetria leiutaja,

14. esinema, ette tulema, 15. teatud kindlad suhtelade vahel, 16. vaartus, 17. antud
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suurustest sdltuma, 18. vastasnurk ja lahisnurkyasgavalt, 20. tdestama, 21. kehtima (3

pv.), 22. suvaline nurk, 23. Ghel tasapinnal asutanimetused ja ltihendid.

2. Word formation. Complete the table.
Verb Noun

require

define

relate

measure measure, measurement

solve

abbreviate

observe

derive

determine

verify

apply
mean

3. Word formation. Complete the table.

Noun Adjective

function

relation

distance

triangle

similarity

trigonometry

theory
equal
circle
cube
algebra
similar
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4. Fill in the blanks.

1. To find the tan of an angle A, we must divide th side by the
side. 2. An equation may have one, two or more ankn . 3. The of the
trigonometric functions are completely determingdthe angle A. 4. If we change the
of angle A, the of the functiauils be changed. 5. The of
trigonometry was practical. 6. The sides opposigdngles A, B, C will be denoted by the

corresponding small letters, a, b, c, We.can define the trigonometric functions
of the acute angle by taking of the safethe triangle. 8. Sin, cos, and tan are

of sine, cosine and tangent. 9. In maagwangles the symbols ©, ', ", are used to
denote , and , resplgctivle The ratio of the opposite side to
the . is called the tangenteftigle. 11. In any right triangle, we call
the two lines that form the right angle the while the opposite the right
angle is called the . 12. In any riglarigie, the of either acute angle is
the ratio of the side opposite the tdgmotenuse.

Pain Wonk

1. Ask and answer the following questions.

1. What does trigonometry deal with? 2. What kifgroblems does it help to solve?
3. What does plane trigonometry deal with? 4. Wisathe subject matter of spherical
trigonometry? 5. By whom was trigopnometry advanitethe dignity of science? 6. Name the
sciences in which the methods of trigopnometry aigely used? 7. What is a trigonometric
function? 8. What are the six trigopnometric funo®@ Define them. 9. Do the functions of the

right-angled triangle hold for an arbitrary angle?
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2. How can you express the following?

Model: tan ABC—AC(Op,pOSItE)
BA(adjacen)
1) tan PQR 4) sin ABC 7) cos PRQ
2) tan ACB 5) cos ABC 8) sin PRQ
3) tan PRQ 6) sin RQP 9) cos BCA
10) sin ACB
C
R
Group Wonk

Solve the puzzle.

Family Fortune

How can 2 fathers and two sons divide twenty-onadbills evenly among them? Each

must receive an equal number of dollar bills.
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UNIT 20

TRIGONOMETRIC FUNCTIONS AND THE
SOLUTION OF TRIANGLES

Pfuz-Rea.din.g. SJashkis

1. Listen and pronounce the following words. Whilg/ou listen, underline the stressed

syllable.

initial tangent conversely
terminal cotangent finite
reciprocal secant infinite
sine cosecant theorem
cosine dependence denote

2. Do you know the meaning of all these words? Digss in pairs.

Find the words you do not know in the text on the ext page and try to guess their
meaning.

3. Discuss in pairs or groups.

¢ Do similan tniangles maintain the same naticd between
thein sAides?
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Reading
TRIGONOMETRIC FUNCTIONS AND THE
SOLUTION OF TRIANGLES

Trigonometric Functions of Any Angle.On OP, making say angle with OX, take any

point P. Thus, OX is the initial side of the angland OP is the terminal side. Complete the
figure as indicated, denoting the lengths of OF,aRB OP by X, y, and r, respectively (Fig.
20.1).

\2

?

A,

1 .
P X,
rd
rd
y ‘t//
Ve
7
Vd
7
7P

I'd

Yl

Plainly, the values of x, y, and r vary with thesgimn of P on OP, but, and this is
important, their ratios do not. These ratios doyy&owever, and this, too, is important to
note, with the value or size of the angleBecause of this reciprocal dependence of thegati
on o and ofa on the ratios, the latter are called functionstyoénd conversely. Because of
their importance, the ratios, or trigonometric fuoes of the angle, have received names and
symbols, as follows:

y_
r

sine ofoa = sinaq,

= cosecant ofi = coseay,

= cosine ofx = cosaq,

=X < |-

r
— = secant of. = secu, Q)
X

% <

= tangent ofx = tana,
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X
— =cotangent of = cota.
y

These equations serve to define siand cosu for all finite values ofr. For any one
of the other functions the denominator of the de@irratio becomes zero for certain values of
a. Since division by zero is not allowed, the tarigemd secant are not defined for angles
whose terminal side falls on the y-axis, and thwamgent and cosecant are undefined for
angles whose terminal side falls on the x-axis.

From the above-given definitions (1), follow thedé reciprocal relations:

1 1 1
Cota =——, sea = , CoseCoy =———.
tara Cosx Sina

The cotangent of the angle is the reciprocal oftdmgent, it is reverse ratio of the
tangent, the secant and cosecant being the renatise of cosine and sine, respectively.

The Laws of Sine and Cosin&uch may be named the famous formulas that serve

for the solution of any triangle, i.e., for the @@hination of the remaining parts of a triangle
of which any three parts are known.
The angles of the triangle ABC are lettered andy and the lengths of the opposite

sides are lettered a, b, and c, respectively, asrsim Fig. 20.2.

The law of sines or sine theorem is

a b C
—— = —— = — (2)
sine  sing siny
and the law of cosines or cosine theorem is
2 2 2
CoSy = b+c—a ) (3)
2bc

To solve a triangle, we substitute in formulas é2f (3) all the known values and
solve the equations for the unknown values. Thedhsines is effective when two angles and
a side are known or when two sides and an anglesiigpone are known. The law of cosines

is effective when two sides and an included angéekaown or three sides are known. The
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area of the triangle may be found from
1 .
area = = bc sina.
2
This formula is derived from the relations

area :% ch and h = b sin in Fig. 20.2.

1. Translate into English.

1. alghaar, 2. I6pphaar, 3. viimatimainitu, 4. nertdhtsuse tottu, 5. muutuma, 6.
I6pule viima, 7. nagu joonisel naidatud, 8. kilgedekusi tahistama, 9. sbltuvus, 10. kindlate
(I6plike) vaartuste korral, 11. defineerimatu oleni2. x-teljele langema, 13. kolmnurga
Ulejaanud osad, 14. tdhtedega tahistama, 15. pdiets 16. siinusteoreem e. siinuslause, 17.
koosinusteoreemi kasutama, 18. kdiki antud vaadsendama, 19. mojus olema, 20. kaks
kulge ja nendevaheline nurk, 21. valemit tuletai®2, kolmnurga pindala arvutama, 23.

kolmnurka lahendama, 24. iga kolmnurga lahendan2bekuulsad valemid.
2. Read the text and fill in the blanks with suitalke words.

The Solution of Triangles

A triangle has three and three . When of these

elements are known and at least one of the elemesnés , the other three
can be . Only one trigonomettio, is required in the

calculation.

In a triangle ABC, we are given the of &kl AC and the
of the angle ABC. We use this

sin< ACB = ABsin< ABC
AC

The fraction ABSInAZ ABC may be of three kinds:
i) an improper fraction, i.e. than ongaiiproper fraction, i.e. than
one; or iii) exactly to one.
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3. Say whether the following statements are truel'j or false (F)?

Correct the falsestatements.

1) The sine ratio is sufficient for triangle ABG\gn AB, AC and angle ABC) to be solved.

2) Any three elements of a triangle are sufficfentit to be solved.

3) Case (i) would require angle ACB to be gredtanttwo right angles.

4) Only one further element is required to sohettingle in (ii).

5) In (ii) we are given the further information thengle ACB exceeds (is greater than) one

right angle. This is sufficient for the trianglelie solved.

4. Using the information from the above-given exeise, put the statements from A and B

together.
A

In case (i), AC is smaller than AB sin<ABC|

Only one solution satisfies the equation:
<ACB=90°.

In case (ii), AC is greater than
AB sin<ABC.

This requires sin<ACB to be greater than one,

which is impossible. Therefore no su

triangle can exist.

In case (iii), AC is equal to
AB sin < ABC.

Two values of <ACB may satisfy the

equation. In this case, further information

required to solve the triangle exactly.

Pain Wonk

1. Look at this model and form similar sentencesteut the following cases.

Model.
Angle A>180°. No such triangle can

exist.

a =b =c =3 cm. Only one such triangle can exist.

ai ih
B

o F
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bsina o1 3) bsina _

1) 1

2) bsina -1 2) bsina <1

2. Solve the following.

1) tan30- cot30°=

2) sin(cos:%[) =

3) tan(co%) =
4) cos = 0.8. Calculate stnand tar.

5) cos’ a = % What is the size of the angté

3. Ask and answer the following questions.

1. What is a trigonometric function of an angle®hat is one of the most important
applications of the trigonometric functions? 3. Hdavwe find the functions of any angle? 4.
Which function of the angle is the reciprocal aigant? 3. What do we call the co-functions
of the sine and the secant? 6. When is the sineréhe effective? 7. When is the cosine
theorem effective? 8. Is it easy to determine oa basis of the definitions of the
trigonometric functions whether a given functionaof angle is positive or negative? 90 Is

: . X . " :
any angle in the second quadrant, i9ces- a negative or a positive quantity?
r

Group Wonk

Solve the following.

There are 2 trees in a garden (tree "A" and "BY am the both trees are some birds.
The birds of tree A say to the birds of tree Bf 6rie of you comes to our tree, then our
population will be the double of yours.*

Then the birds of tree B say to the birds of treé Khone of you comes here, then our
population will be equal to that of yours. “

Now answer: How many birds in each tree?
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