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OT ABTOPA

3apaua, nocTaBJIeHHad Hepe] HaMU NPaKTHUYECKOH
npenojaBaTeJbCKoi AesaTeNbHOCTHIO ObliIa 0UeHb Hellpo-
cTO — HYXHO OBLJIO CO3aTh YHMBEepCcAJILHOE yuebHOoe IIo-
cobue 1A cTyAeHTOB écex Texuuueckx BY3os. Ho egu-
HOM «TeXHHYeCcKOli» CIelHuaJbHOCTH He CYIIecTBYeT.
CIeKTp TEeXHUYEeCKHX CIeNUaIbHOCTE! HACTOIBKO PA3HO-
ob6paseH, 4TO eAUHCTBEHHLIM CIIOCOOOM OIIPeeJIUTh KPyT
CTYIEHTOB (YMTATENbCKYIO ayAUTOPHIO) SIBJISIETCA OTOPO-
CUTDb BCe HeTeXHHUYEeCKHe CIeMUaJIbHOCTH — ryMaHuTap-
HEHIE.

Kpome Toro, CTyAeHTHI- «TEXHAPH» HA CTAPIIUX Kyp-
cax npuobpeTaoT CIenUaJIbHOCTH, YHUKAJIbHEIE AJd CBO-
ero peruoHa M HY>XJ MECTHOH IpOMBIIIJIeHHOCTH. [l
TOTr0, 4TO0LI cHeIaTh YUieOHNK MAKCHMAJILHO YHUBEPCAT b~
HBIM, MBI PA30HIN KHUT'Y Ha JBe YacTH.

TeMaTnuecKHil TeKCT (ABIAIINUICA TaKXKe U IONHO
M3JIOKEeHHOH YCTHOH TeMOI) COCTaBJIsIeT OCHOBY KaXK10-
T0 U3 JeBATH YPOKOB IepBoil, obuieli yactu. B mepsBoit,
of1iei yacTH, NpeAHA3HAUCHHOM JJIS CTYAEHTOB BCeX TeX-
HHYECKUX COeOHAJILHOCTeH, npeAnaraoTca o043aTesb-
Hble By30Bckue TeMmbl: About myself (O ce6e), My working
day (Moit paGoumii fens), My Academy (Moit BY3), muka
cTpaHoBefquecKkux TeM — Great Britain, London, USA,
Transport Industry, Russian Federation, Moscow, My
Home Town.

Kaxgu1it 13 neBATH YPOKOB IEPBOH YaCTH COCTOMUT HU3
TPeX YyacTei, JOrH4YecKH ¥ METOAUYECKH CBA3AHHBIX MEJK-
Iy co6oii: Tax HasbIBaeMoil ¢orHemuueckol 3apadku

5



OT ABTOPA

(phonetical warm-up) — NOBTOPEeHHNS ONPABUJ YTEHUA U
KODPPEKTUPOBOYHLIX VIPaKHEHUIH 10 ITPOM3HONIEHUIO,
6a30BOT0 TEKCTA C TEMaTHUECKHM CJIOBapeM H yupasKHe-
HHUSAMHU Ha OIPOBEPKY MOHHMAHNS ¥ HABLEIKOB H3BJI€UEHUA
nHMOPMAINN, YCTHEIMU ¥ AUCKYCCUOHHBIMHY yIIPasKHEeHH-
SIMU Ha 3aKpelljIeHHe MaTepuaja. BTopoil TeKCT ypoka
ImpexHa3HAYeH JJId KJIACCHOrO ¥ BHEAY AUTOPHOI'O YTeHUA
¥ Da3BUATHUSA HABLIKOB PabOTEHI CO CI0BapeM U Nepefadu co-
Aep:KaHusd Ha aHTHICKOM f3bIKe. Y POK 3aBeplIaeTcs
0JIOKOM KPATKO B3JI0KEeHHOU I'PaMMATHKH 110 00A3aTeIb-
HBIM pasfiejiaM ¥ 3aKPeIIAIIMUIMY YIPAIXKHeHUIMH.

Bropas yacTs yueOHMKa IpeAHA3HAYCHA JJIA Ay JUTOP-
HEIX ¥ BHEAYAUTOPHLIX 3aHATHH 10 aHIVIHIICKOMY S3EIKY
Ha BTOpoM-TpeTheM Kypce. OHa nmpeAcTasyseT coboii ca-
MOCTOATEJNbLHOE, CTPYKTYPHO He3aBHCHMOe IIocobue s
Pa3BUTHSA HABLIKOB UTEHMHA, U3BJIeUYeHNA U 00paboTKHU
HHDOPMAIIMH II0 cIeIUANBHOCTH. B I1esaXx yHUBepCaIn-
3aImuH 1oco6MA Kas LM U3 eBSATH YPOKOB CAMOCTOATE-
JgeH. Iipu cocTaBieHUH MBI HCXOAMIIH U3 00Imeduaocoh-
CKOro IIDUHITHAIA «OT 00II[ero K YaCTHOMY » , JIOTHYECKU IIe-
pexoxa oT 6ojiee o0IIMX TEM — MaTepHaJIOBeJleHMe
(MeTasaEl, CONABEI, ILJIACTMACCHI) K 6oJee ciemuaiusu-
PoOBaHHEIM pasjesaM (CBapka, aBTOMaTHKA B poboToTex-
HHUKAa, aBTOTEXHHUKA). 3aBepIIaloT KHUTY YPOKH « KoMIIb-
1oTepbl» ¥ « COBpeMeHHLIE KOMIILIOTEPHEIE TEXHOJIOTHN » ,
NOABOAAIINE HTOI HAYYHO-TeXHIUeCKOMY pasBuTuic. OHn
AKTYaJLHBI IJA CTYAEHTOB BCeX TeXHUYECKHX CIeIHaTb-
HOCTEeH.

Bce TeKCThI, HCIIOJIBL30BAHEbBIE BO BTOPOIH YacTU SABJIA-
I0TCA OPUTHHAJLALIMU. HeKoTopas CI0KHOCTD UX 00yc-
JIOBJICHA YCTAHOBKOH aBTOpa Ha UX HeaJaluTUDOBAaHHBIM,
OPUTHHAJBLHREIM XapaxTep.

TpeTheil yacThIo JaHHOrO Hocobusa aAeiaaerca Reader
(TeKCTHl ANA ZONOJHUTENLHOrO YTeHna). OH COAepKuT
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Or ABTOPA

BOCEMHAAATE TEMATHYECKHUX TEKCTOB K OTPBLIBKOB IO
PasJIMYHLIM ACTEKTAM TeXHHYECKUX CIEeIUAJILHOCTEMH.
IIpunosxenuns (Appendix A, B, C) sapepmaroT y4e6HUK,
IpefOCTaBIAA CTYAeHTAM U IpenofaBaTenaM OGoraTbiil
CIIPABOYRBIH MaTepHaJl.

Good luck!

Yenopusie 0603HAYCHH

® — ynpaskHeHus 1S YCTHOR paGoOTHI B ayAUTOPHM

1} — onopHbIe (6a30BbIe) TEKCTHI AN ayAUTOPHOrO
YTeHU U 00CYKIeHNA

& — NOMOJHUTEIbHBIE TeKCTHI IS UTEHUS ¥ IepeBoa

# -— IUCKYCCHOHHbIE YIIPA)KHEHUA

— NOTIOJMHUTEJLHBIH CJI0Baph

2 — NUCLMEHHBIE YIPaYkKHEeHUA



BBOAHbIK YPOK

I. Kparkasg MCTOPHS aHTAHHCKOro fI3bIKa.
II. OcoGennocTH GOHETHIECKOrO CTPOs (IPOH3HOIIEIHA).
I11. TpaHCKpUNIMOHHDLIC 3HAKH, aA(aBHT.

HcTopuio aHTIINICKOT0 A3LIKA IPUHATO A€JIUTH HA TPU
nepuoja:

1) Anrso-cakcoHckuit, uiam crapoanrauickuii (Old
English), — npu6amnsurensuo 1o 1150 r.;

2) Cpegueanrmuiickuii (Middle English) — npu6ausu-
TeabHo or 1150 5o 1500 r.;

3) Cospemennsrii anrauiickuii (Modern English) —
A3BLIK MOCHEeAHMX YeThIpeX CTOJeTHIH.

Crapoanrauiickuil 361K OB A3BIKOM OJIM3KHM K He-
MeIKOMY A3HIKY M 00JIafan TaKkod 3Ke CI0KHOo’ cucre-
MOii rpaMMaTHIeCKUX (DOPM, KaK ¥ COBPEeMeHHEIH He-
MeIKHH A3BIK.

CrapoaHIrMuiCKHUN A3LIK KMeJ PAL rPAMMaTHYECKHAX
¢opM MMeH CyIIecTBHTENLHBIX . OH MMeJI TPH pojia UMeH
CYIIIECTBHUTENRHBIX — MYKCKOH, yKeHCKUIl U CpeAHUI,
MAaJIo CBA3AHHBIX CO 3HaUeHHeM cyoBa. Tak, cymecrsu-
TeabHOe hand—pyxa GBLIO XXEHCKOro poxa, fot —
HCza — MY>KCKOTO poja, Wif — JceRuwuna — cpefHero
pomauT. 1.

HWmMena cyljecTBUTENRHLIE UMEJN YEThIpe ITafleKa,
IpUYeM Najie’XHble OKOHYaHNA OBLJIN OUeHb pasdHoobpas-
HBI, B 3AaBUCUMOCTH OT pojia CYINeCTBUTENBHOTO0 U OKOH-



Bpopueri yrox

yaHNA ero ocHoBbL. [IpuaraTebEbie COTIACOBAINUCE C CY-
[IECTBUTEILHBIMHU B Po/ie, UMCe U Iajerxe.

Cropsaxenune riarosa GblI0 OCHOBAHO HA IIEJIOM pALe
dbopm, IpuUeM riaros] USMEHSJICA U IO YUCIAM, U IO JIU-
aM M ¥MeJI IS 9TOT0 CIuellnaJbHbEIe OKOHYaHUA, cOXpa-
HUBIINECA U B cpejueaHriuiickoM asvike (I love, thou
lovest, we loven — macroaimee BpemaA; I lovede, thou
lovedest, we loveden— npomepiiee BpeMsa U T. A.).

Cucrema cupsa:KeHUs aHMIMHCKOro IaaroJa oblja oT-
JIWYHA OT coBpeMeHHOH. CoclaraTespbiHoe HAKJIOHCHUE
(Subjunctive Mood) sarumasio oco6oe MecTo, UMEJIO
c¢BoU 0coObIe GOPMEI M HT'PAJIO B CTAPOAHTIHIICKOM SA3EI-
Ke TaKyIo ke BaXXKHYIO POJib, KaKyIo OHO M /10 CHX IIOp
HIpaeT B HeMEIKOM fA3biKe. [J1arojbHbIle BpeMeHa U
apyrue GbopMbI 06pa30BLIBAIACE INIABHBIM 00pasoM y-
TeM U3MeHeHMs caMoro IJIaroJia, a He IIpy IIOMOIIH BCIIO-
MOTAaTeJILHBIX IJIaroJios, Kak ceituac. Bece Bpemena rpyi-
et Continuous, HauaB 00pa3oBLIBATHCA B TeUeHUE Cpej-
HEeaHTJINICKOro Iepueia, YKpeInanuch B A3bIKe TOJIBKO K
XVII cronernio, a HEKOTOpbie GOPMBI, KaK, HallpHUMeD,
Present Continuous Passive Voice — The house is being
built — eme nmozguee.

Bcenomoratensaslil rnaros do ynorpebasjics cHada-
Jia JMINb KaK OCHOBHO# raaroJi, ¢ XVI croxerus npocto
KaK yCUJIUTENb 3HAYeHN A OCHOBHOTrO I1aroya u xo X VII
CTOJIETHUSA He CAYKHJI cCenuaabHHM IPH3HAKOM BOIIPO-
CUTeJILHOI ¥ 0TpHUIaTeJbHOM ¢hopM riarona B Present u
Past Indefinite, KakuM oH CJIYKHUT B COBPeMEeHHOM A3bI-
Ke. dTa cenyalbHad GyHKIUA YKPENNIACh 32 HUM TOJIb-
Ko ¢ XVII cronerus.

C TeuenmeM BpeMeHHM B XO/[€ PA3BUTUA U 110)| BJIUAHU-
€M psAja SI3bIKOB, IPOHUKABIINX B AHIVIMIO BMeCTe ¢ Ha-
BONHSABIINMM ee PUMJIAHAMMU, JaTYaHaMu, HOPMAHO-
(paHIy3aMy, CTPYKTYPA aHTVIMMCKOTO A3bIKa CHUJILHO
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Broguu# yPox

H3MeHUJIach. BOIbMMHECTBO rpaMMaTHYeCKuX (Gopm oT-
aJiano NOCTeIIeHHO: HCYe3JI0 CKJIOHEeHHEe CYIIeCTBUTENb-
HBIX, Hcuealia GopMa poja, HpUIaraTejJbHOe CTAJI0 Henus-
MeHsIeMoi YacThIo peun. Bee usMenenue riarosa CBejoch
K geThIpeM GopMaM: ucIessIo 6oabIIHHECTEO GOopM coca-
raTeJbHOrO HaKkJIoOHeHu . BMecTe ¢ TeM cHCTEMA IJIAT0MIb-
HBIX BpeMeH YCJIOXHNAIACH 1 pa3BMJIack. Brarogapa mm-
POKOMY UCITOJIb30BAHHIO BCHOMOTaTeILHEIX IVIAr0JIOB CTa-
JIO BO3MOXKHBIM BBIPAYKaTh TOHKME OTTEHKY OTHOIMEeHNH
KO BpEMEHH, CTENIeHH ¥ XapaKTepy COBeplleHns AeiicTBAA
(Continuous u Perfect Tenses).

B pesynpTare 3THX NM3MeHEHUH COBpeMEHHLIH aHT-
JUHCKU ABBIK IPEBPATHIICS B A3BIK C 0Y€Hb MaJILIM KO-
audecTBoM popMm ciaoBomdMeHeHUA. Te OTHOIIEHHUS
MeXXIy CJI0BAMHM, KOTOPEIe B APYIUX A3BIKAX, HAUPHU-
Mep B PYCCKOM WJIX HeMeIKOM, BHIpakawTcsd dopma-
MM OTAEJBHBIX CJIOB (afesk, dopMa JuIla, hopMa pojaa
U T.[.), BCOBPpeMEHHOM aHIJHUMCKOM SI3BIKEe BRIpaXka-
IOTCH UJIH NOPAAKOM CJIOB B IPE/JIOXKEHUN, HIN Heca-
MOCTOATENbHLIMHU CJOBaMU (IpejjoraMi, BCIOMOTra-
TeJAbHBIMH TJIATOJIAMH).

NsvenerneM B popMax CJIOB B COBPEMEHHOM aHIVINH-
CKOM A3BIKe BEIPAXKAIOTCA CJIeAYIOIe ABJIeHNA:

1) MHoOXecTBeHHOE YHCJIIO CYIIEeCTBUTENbHBIX;

2) Ilpuraxkarenpusiii najgex (Possessive Case) cyme-
CTBHTEeJbHLIX, 0003HAUAIONINX JKHUBLIEe CYIIECTBa, Mec-
TOMMeHUH one u MecTrouMeHuMH somebody, anybody,
everybody;

3) UMeHUTEILHLIN M KOCBCHHBIN TANEKH JIAYHEIX Me-
croumenuii (Nominative Case, Objective Case);

4) MuoxecTBeHHOE UMCJIO MeCTOMMeHuM this, that,

ne, other;
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BeogruR yrox

5) UMeRHTENLHBIH, KOCBeHHBLIA M MPNTAXKATENLHLIA
najfexu Mecroumenus who (who, whom, whose );

6) YeTrsipe 0CHOBHLIE (DOPMBI I'IAP0JIA: IIEepBas — HH-
¢buENTHB, HAcTOMALIee BpeMA, IIOBeJUTEIbHOE HAKJIOHE-
HUe; BTOpas — Npollejliiee BpeMs; TpeTbsa — mpuyac-
THe Npome/lIero BpeMenu u gacTth Perfect Tenses; uer-
BepTad — HpUYacTHe HACTOSLIEr0 BpeMeHH, repyHANil
H yacTth Continuous;

7)Y @opma 3-To INNA efHHECTBEHHOI'0 YicJIa HacToAIe-
r'o BpeMeHH U3'bABUTEJLHOTO HAKJIOHeHUA,

B ocTaipHBIX cyUasax OTHOINEHUSA MEKIY CJIOBAMH B
COBPEeMEeHHOM aHTJINHCKOM A3BIKE BIPAXKalOTCH TaK Ha-
3LIB2EMBIMHY aHAJUTHYECKUMH GOpMaMu, BKJIIQUAIOI M-
MH B ce0sa paszJIMuYHble HECAMOCTOATENAbHBIE CJI0OBA —
NpenJoru, COI3bl, BCOOMOTaTeJbHbIE IJIaroJbl, apTHK-
JA¥ U T. . BoapmuuECTBO BpeMeHHBIX (GoOpM raaroia,
¢opM 3asora M HaKJIOHEHHSA 00pa3yIOTCA NPKU IMOMOIIH
BCIIOMOTaTeJbHEIX raarojoB. IIpeasorn B paje ciy4aeB
‘TlepealoT HajeskHble OTHOHIeHKHA. B 00JbIIOM KOJIHYe-
CTBe CJIyuaeB OTHOIICHUA MeXY UeHaMH IDe/IJIOKeHH A
B COBPEMEHHOM aHTJIUIICKOM A3BIKe BRIPAXKaIOTCA HX Me-
CTOM B ITPE/JIOKEHNH; OYEHb YACTO CMBICJ BHICKA3EIBA-
HHUS CTAHOBHUTCA ACHBIM JIMIIL OJ1arogapsa TBePAOMY, 3aK-
peIlieHHOMY HOPAAKY CJOB B IPEAJIOKEHNN, ITO 0CObeH-
HO BayKHO IIOTOMY, YTO U3-3a OTCYTCTBUA GOPMATIBHEIX
OKOHYAHUH M CJAOBOHM3MEHEHHUIN M HaJH4YMA JIKIIH He-
GOJIBIIIOro KOJIMYECTBA XapaKTePHBIX I ONpeeIeHHOH
yacTH peur cyG@PUKCOB OZHO M TO JKe CJIOBO B aHrJIniic-
KOM f3bIKe MOXKET CJYYKUTH PA3HBEIMM YacTAMH Peud,
BrisicHUTS DOAMHMHHOE 3HAYEHHE TAKOTO CJI0Ba MOYKHO IO
€r'0 MeCTy B IPeAJIOMKeHUH, T. €. 10 ero CHHTAKCUIeCKOi
byEKIUH MOKHO ONPEAENAUTH, KAaKad 9TO YaCTh petm.
Hanpumep:

Ilight the candle. I 3ancuzaro ceeny.
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BBoJHEIH YPOR

B srom npumepe ¢ioBo light cTOUT HEITOCPECTBEHHO
3a NMoAJIeKAIllUM, CJeZOoBaTeJLHO 5TO CKasyemoe, T. €.
JIaroJ B IuuHo# dopme.

3BYKHU M NUCbMO

B pesyabTaTe CHAOKHOTO UCTOPUYECKOTO PAa3BUTHA NaH-
HOT'O A3bIKA M CUCTEMbI 10 TNCHhMEHHOCTY BO3HHKJIO 3Ha-
YyuTeJbHOE PaccorjiacoBaHue MeXK Ay rpadiyecKkuM oopa-
30M (HamucaunueM) CJIOBa U €T0 3BYKOBBIM COCTaBOM (IIpo-
N3HOIIeHNEeM), YTO MPHUBEJO K CHCTEMe CHelUaJIbHON
3aIuCH 3BYKOBOro obpasa cja0Ba — (POHETHUECKOH
TpaHCKPUOUUU., TPaHCKPUIIHOHHLIE 3HAYKY 3BYKOB
OUUIYTCA pasfeJbHO M 3aKJI0YAalOTCA B KBaJpaTHBIe
CKOOKH.

B anrauiickom andasure umeercsa 20 cOrJacHHIX U
6 riaacHbBIX 6yKB., OfHAKO HEKOTOPHIE COTJIaCHbIe NMe-
IOT ABOITHOE UTEHUE, COUeTAHUA ABYX COrJACHEIX MOTYT
IepelaBaTh OJAUH COTJIACHBIA 3BYK, a 6 IrJlacHBIX OYKEB
nepenalior 20 riacHBIX 3BYKOB B 3aBHCHMMOCTH OT IIOJIO-
JKeHNS MIACHOH B ci0oBe (YyAapHOe UM HEYAapHoe) H OT
Tuna cjora (OTKPHITHIN niu sakpuiThil). IlosTomy gus
VCIIEIIHOTO M3YUYEeHUS A3BIKa OblayM paspaboTaHbl TH-
ODUYHBIE A COBPEMEHHOr0 aHIJINHACKOro S3bIKA Ipa-
BHJIA 3BYKO-0YKBEHHEIX COOTBETCTBHII, IPU IIOMOIIN
KOTODPHIX MOYKHO IpouecTh HanboJbIllee KOJIUUYECTRO
CJIOB.

TpyAHOCTL AHIVIMIICKOTO S3LIKA, 4 IPH IPABUJILHOM
N3YYECHUH U JIETKOCTh ero, 3aKJII0UAIOTCs B TOM, YTO HC-
KJIIOYEHUAMY M3 9THX IIPABUJI YAIle BCero ABAAIOTCA ca-
MEIe YIIOTpeGHTeNLHEIe CJIOBA, KOTODEIE OBICTPO 3aII0MU-
HAKOTCS B CHJIY MX 4aCTOr0 yIoTpebieHus.

Cnenyer HOMHUTH TPH OCHOBHBIX IPABUAA IPOUBHOILIIE-
HUA aHIINHCKIX CJIOB:
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BogHuiit yror

1. KpaTkocTh NI J0JITOTA TTACHBIX 3BYKOB B PYCCKOM
sI3bIKe He BJAMAET Ha CMbICJ cjoBa. B aHramitckom ke
A3bIKe JI0JIr0TAa NI KPATKOCTh IPOU3HECEHHOI'0 I1aCHO-
r0 3BYKa MeHseT cMbIci ciaoBa. Tax, [[ip] — kopa6us, a
[fi:p] — oBma.

2. B oTsimune oT pyccKoro A3bIKa B aHTIIMHCKOM A35I-
Ke COIJIacHbIe 3BYKH He OTJIyIIaTca B KOHIle ciioBa. Or-
JylnIeHHe COTJIaCHBIX OTpakaeTcd Ha cMsiciie ciaoBa. Ha-
npumep: [beg] — cymra, [bek] — cnuna.

3.T'nacHas GykBa e B KOHIIEe CIOBA He yuTaeTcd. Yre-
HHe IJIacHoil 6YKBbI B aHIIHIICKOM A3BIKE 3aBHCHUT OT €€
IMOJIOYKEHUH B CIOBe (yAapHoe MJIH HeyAapHoe) H OT THIIA
cyaora (OTKPLITHIA NJIH 3aKPBITEIH).

OTKpPBITBIM Ha3bIBa€TCA CJIOT, OKAHYMBAIOLIUIICA Ha
macuyio 6ykBy. Hanpumep: he, she, dai-ly. 3akpriTeim
Ha3bIBAETCH CJIOT, OKAHYMBAIOUUHACSA HA COTVIACHYIO By K-
By. Hampumep: pen, pencil. Kpome Toro, B aurauiickom
fI3BIKE MMEIOTCSA CJIOBA ¢ HEUNTAaeMON KOHeYHOM IIacHOM
OyKBOii e, KOTOpBIe rpadUUeCKH ABIACTCA ABYCIOMKHEL-
MU, a 3BYKOBO# 06pa3 TaKOro CJI0BA ABJISIETCA OJHOCIO0MK-
HBIM. TaKo# CJIOT Ha3bLIBAETCS YCIOBHO-OTKPRITLIM: make
[meik], Pete [pi:t], mine [main].

B ynaproM moJsioskeHBHH riiacHas O0yKBa UHMTAeTCA 110
OZHOMY M3 TUIIOB CJIOTa, a B 0e3ylapHOM II0JIOXKEHIH 3BYK
ocyabisieTcs B HaOpPaBJeHNM K HeHTPAJIbLHOMY 3BYKY.
Hampumep: data ['derta].

B yiapHOM OTKPLITOM H YCJIOBHO-OTKPBHITOM THIIE
cJIoTa Bce IJIacHbIe UMeloT ajdasuTtHoe uyrenue. Hanpu-
Mep: be [bi:] (oTkprITHI ciaor), eve [i:v] (yeaoBHO-OT-
KPBITHIA). AJpaBuTHOE YTeHHE IJIaCHASA COXPaHAET U
- Torga, Korja 3a Heil ciefyer Apyras rjiacHasi e Uiy a:
beam, sea, etc.

13



Bpognru# yrox

a) raacHble
[i:] — mosruii u
[1] — xkpaTkuii, OTKPLITHIA U
[e] — a B cioBax amom, axuil
[e] — Goaee oTKPBITHIH, YeM 2
[a:] — moaruit, rayGoxuii a
[0] — kpaTkuit, oOTKPHITHIA 0
[o:] — mourwmii o
[0] — sakprrThit, 61M3KMII K Y 3BYK O
[u] — kparkuii y co crabriM orpyrieHueM Iy6
[u:] — monruit y 6es cuabHOrO OKPYIVIEHHA I'yH
[A] — kpaTkwuii rnacubii, npuGIMIKaOmMuUiCT K PYCCKO-
MY @ B CJIOBaX 8apumb, OpaHumb
[a] — Geaynapuslit rracHHd, HATOMUHAIOIINE PycCeKuUi
0e3yIapHBIH IVIACHBIN B CJIOBAX: HYNceH, MOJLOMOK
[o:] — B pycckom oTcyTCTBYeT, CpeAHMIT MEIKAY HOJITUM O ¥ 3

0) AByraacusle (gudToHrN)

| el] — oif [0i] — oit
|ou] — oy [io] — ma
|ai] — ait [ea] —9a
|au] — ay [ue] —ya

B) corJIacHbIe

[p]—m
[b] —6
[m] —m

[w] — 3ByK, o6pasyomuiics ¢ HOJOXKeHHeM I'y0, Kak IpH
¢, HO C MAJICHLKMM OTBEPCTHEM MEXAy rybaMu, Kak OpH
cBuCTE
(fl—o

[V —»
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BRogHEIR YPOK

[0] (6e3 rosioca)
o0a 3ByKa o0pasyoTcAa HpPHU IOMOIIH
fI3bIKA, KOHYHK KOTOPOI'o IOMEmaeTca

} MEXAY IepelHUMH 3y0aMu Kak B Iie-
OeJABOM DYCCKOM 3

[8] (¢ rosocom) ¢
[s]—e¢

[z] —a

[t] — m, npousHecenHoe He y 3y6oB, a y ReceH

[d] — @, npouanecerHOe He y 3y60B, a y AeceH

[n]—=n

[[]—=

[r] — sBy® npousHocuTCca 63 BUGpaL UM KOHYUKA H3biKa
B OTJIMYHE OT PYCCKOTO P

[J] — markuit pycckunii w

[3] — markuii pycckuii s B cioBe soxcaHcu

[t[] — =, Gonee cunsHbI, YeM B PyCCKOM

[&3] — ozBOHUeHHI ¥

[k] — =

[g] —=

[n] — sapHesAsBIYHBIN K, IPOM3HECEHHBI 3aJHell YaCThIO
CIMHKY SA3bIKA

[h] — nmpocToii BBIAOX

Ll —u



BBogHbIR YPOK

English alphabet
(AHTAMACKUA anthaBuT)

Byxsa Haspanwe Byxsa Haszsanue
Aa [ei] Nn [en]
Bb [ bit] Qo [oy]
Cc [siz] Pp [pi]
Dd [di:] Qq [kju:]
Ee [i:] Rr [a:]
Ff [ef] Ss [es]
Gg [&i:] Tt [ti:]
Hh [eitf] Uu [ ju]
Ii [ai] Vv [vi]
Jij [dzei] Ww [ dablju:]
Kk [ kei] Xx [eks]
LI [el] Yy [wai]

Mm [em] Zz [zed]
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UNiIT 1
ABOUT MYSELF

1. T'racuble 3BykH [i], [i:].

Ii. Text A: <Abeout mysell»,
Text B: «<My Blography».

III.AnYHbIe MECTOMMEHHS, ONPEACACHULIH H HEORDEeACACH-
Hbiii aPTHKAD, MHOKECTBEHHOE YHCAO CYUECTBHTEABHBIX.

Phonetic warm-up
(®oHeTHUHECKAs pa3MUHKA)

I'nacueiit 3ByK [i] IIpu mpou3HeCeHUM KPATKOTO
IJIACHOTO 3BYKA [i] KOHUMK fA3BIKA HAXOAUTCH Y OCHOBA-
HuA HUKHHUX 3y00B: OTTEHOK PYCCKOro 3ByKa [u] B cac-
Bax WLMb, WUJL0 IPAKTHYECKH COBIIAZAET ¢ aHTVINHCKAM
[i]: it, sit, in

I'nacuerit 38yk [i:] IIpu npomsHEeceHUH JOITOTrO raac-
HOro [i:] A3BIK IPOABUHYT BIEpe], KOHYMK A3bIKA Kaca-
eTcA HIDKHUX 3y60B, Iy6hl HECKONbKO PACTAHYTHI U Clrer-
Ka obGuaskaror 2yObl. OTTEHOK pyccKoro 3Byka [u] B eno-
BaX u6a, Uz0, UZPHt, w3bbl MPAKTUYECKN COBIALAET C
SHIUIMACKAM 3ByKOM [i:].

Coueranus ee, ea — unraiored [i:]. Hanpumep, meet,
peat. ,

Hoarora 3ByKa BAMAET HA JEKCUYECKOe 3HAUEHHE
CJIOBA.

Hanpumep: feet (woru) — fit (Bmemarsca), steel

{crann) — still (Bece emre)

18



Unir 1

€< Exercise A

lead — lid

if — it — tip — kit
did — bill

mill — meal

pill — peel

keel — kill

sit — seat

®: Exercise B

did — deed
pit — peat

fit — feet

it — eat

lid — lead

@ Exercise C
bin — bean
beat — bin

sit — seat

steel — still

feel — fill — feet

fit — eat — bean

simple — Pete — feel — peel

meet — meat — ill — bill — steel — fee?

& Exercise D

Be — been — bean
me — meet — meat
see — seat — seed
meal — seal — mean
pea — Pete — peat
sea — see — meet
bee — been — feet
mean — lean — keen

19
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€ Exercise E

Isee a sea. I see a clean sheet. I eat meat. I like meat.

I like tea. I make tea. I take tea. I like fine tea. I like
fine meals.

People make steel. People make fine steel. People make
steel pipes. People make fine steel planes. I like life. I
like kind people. I like kind smiles. I feel fine. I smile.

‘ mTextA«? BOUTMYSEI.F» ot

Hello, friends. Let me first introduce myself. My name
is Ann or Anya for my friends. My-surname or last name
is Sokolova. I was born on the 2™ of October in Sochi,
Krasnodarsky Krai. This is the most beautiful city in
Russia situated on the Black Sea coast. Now I am a first-
year student at the Technical Academy. In five years I’ll
be an engineer.

Now let me describe my appearance. I am tall and slim
and have fair hair and blue eyes. My friends say that I
am pretty. I think I am just good-looking. I love sports
and music. I was very serious about a career in gymnas-
tics when I was in the 5% form. But then I broke my arm
and doctors didn’t let me go in for gymnastics. I love to
listen to modern music and dance. I dance alot and I hope
I am good at it. I also love swimming. I always swim in
the Black sea when I visit my parents, my dear family.

Iwould like to tell you about my family. There are five
people in our family. My father’s name is Vladimir
Stepanovich. He is a mathematician by education and
businessman by profession. My mother’s name is Tatyana
Petrovna. She is a housewife. She has much work about
the house because I have a younger sister. She is a pupil.
My sister Natasha is in the fifth form. My grandmother,

20
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my mother’s mother, lives with us. She is very kind and
helps us a lot.

Our family is very friendly, we have many friends. In
summer many relatives come to visit us. And, of course,
they use achance to spend several weeks in beautiful Sochi.

In May I have finished school No 5 in Sochi. I did well
in all the subjects but my favourite subjects at school
were Physics and Computer Science. I also enjoyed Eng-
lish lessons.

I am very interested in learning English because I al-
ways wanted to become a programmer or maybe a busi-
nesswoman. I also think that the knowledge of foreign
languages helps in everyday life and career.

Two years ago I travelled much around Europe. I have
visited France, Germany, Belgium, the Netherlands and
the United Kingdom. There the knowledge of English
helped me a lot.

As you see, my biography isn’t very long yet. But we’ll
meet again in the next lesson and I’ll tell you more about
myself. See you later...

Vocabulary:

introduce [intra’dju:s] — npepcraBnars, 3HaKOMUTH
Black Sea coast [kaust] — mo6epesxbe YepHoro mops
a first-year student — cryznenr(xa) nepsoro Kypca
region [ ri:d3on] — obmacts

appearance [0’ pIorans] — BHEIIHOCTb

slim — crpoitnasa

career [ko’ria] — kapbepa

gymnastics [d3im naestiks] — rumuacruka
mathematician [mae6aoma’tifon] — maremarux
housewife [ hauswaif] — gomoxoasaiika

several ["sevorl] — neckonbko

to do well — 3x. ycneBaTh
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chance [ffa:ns] — cayuait, manc

kind — mobperit

a lot — mHOTO

the Netherlands — Hunepiansjni

the United Kingdom — Coeameernoe KoposeBcTBO

(BenrukobpuTanud)

ADD TO YOUR ACTIVE VOCABULARY (IIOIIOJIHH CBOH AK-

THBHBIH CIOBAPB):

22

tall [to:]] — Bricokui

short [[2:t] — mMamenbkoro pocra

stout [staut] — npuseMucTsIi, KOPEHACTHIH
slim — cTpo#innIi

fat [feet] — TomcTril

plumpy [plampi] — roausIi

fair hair [fea’hea’] — cBerisle Bonocst

blonde [blond] — 6nonanH(ka)

brunette [bru:'net] — Gprorer(xa)

gray hair — cezggrie Bosocs!

bold headed [bauld] — snbrchiit

short sighted — 6ausopyxkuit

smart, clever, bright — ymus1ii ()

stupid ["stju:pid] — Tynoi#i, raynsrit

boring — CKy4YHBIA

fun to be with — Becennlit ueoBeK

easy to go along — Jserkuii B o6meHnu

quiet ['kwalat] — croxoiiHbIi

impulsive [1m’pAlsiv] — mopeIBHCTEIH, MMIIYILCHBHBIH
aggressive [a'gresiv] — arpeccuBHBIH

rude [ru:d] — HeBexIMBLI, rPyOBIE

shy [fai], confused [kon’fju:zd] — sacrenuushrit
active ["@&ktiv] — axTuBHBIH!

talkative ["to:ketiv] — pasroBopuuBmIi
enthusiastic [InOu:z1’ @stik] — saTysuacr, sarefiHuK
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Exercise 1.1. Please, introduce yourself. The ques-
tions below will certainly help you:
1. What is your name?
2. Where and when were you born?
3. How old are you?
5. Have you got a family?
6. How many people are there in your family?
7. Do you have brothers, sisters, grandparents in your
family?
8. Where do you live?
9. Did you study well at school?
10. What school did you finish?
11. Did your teacher of English help you to choose your
future profession?
12. What was your favourite subject?
13. What do you like to read?
14. What sport do you go in for?
15. What are you going to be?
16. Do you still live with your parents?
17. Do you have a girlfriend / boyfriend?

Exercise 1.2. Bring a picture of a person you know
well (mother, father, grandfather, friend) to class. Show
it and describe that person. Use the active vocabulary
of the unit.

after Mark Twain

I was born on the 30-th of November 1835 in the vil-

lage of Florida, Missouri. My father was John Marsha.
Clemens.

According to tradition some of my great-great parents

were pirates and slave traders — a respectable trade in
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the 16-th century. In my time I wished to be a pirate
myself.

Florida contained a hundred people and when I was
born I increased the population by one per cent. It had
two streets and a lot of lanes. Both the streets and the
lanes were paved [perv] (MoctuTs) with the same mate-
rial — black mud in wet times, deep dust in dry. Most of
the houses were of wood — there were none of brick and
none of stone. Everywhere around were fields and woods.

My uncle was a farmer. I have never met a better man
than he was. He was a middle-aged man whose head was
clear and whose heart was honest and simple. I stayed at
his house for three months every year till I was thirteen
years old. Nowhere else was I happier than at his house.
He had eight children and owned about fourteen Negro
slaves whom he had bought from other farmers. My un-
cle and everyone on the farm treated the slaves kindly.
All the Negroes on the farm were friends of ours and with
those of our own age we were playmates. Since my child-
hood I havelearned to like the black race and admire some
of its fine qualities. In my school days nobody told me
that it was wrong to sell and buy people. It is only much
later that I realized all the horror of slavery.

The country school was three miles from my uncle’s
farm. It stood in a forest and could take in about twenty
five boys and girls. We attended school once or twice a
week. I was a sickly [ sikli] (xunerit) child and lived mainly
on medicine the first seven years of my life.

When I was twelve years old my father died. After my
father’s death our family was left penniless. I was taken
from school at once and placed in the office of a local
newspaper as printer’s apprentice [o"prentis] (moamac-
tepse) where I could receive board and clothes but no
money.
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For ten years I worked in printshops of various cities.
I started my journalistic life as a reporter on a newspa-
per in San-Francisco. It was then that I began to sign my
publications by my penname Mark Twain.

General understanding:

1. In what state was Samuel Clemens born?
2. What were the great-great parents of Mark Twain?
3. What did Mark Twain want to be?
4. What were the streets and lanes of Florida paved with?
5. How does the author describe his uncle?

. 6. How many slaves did Mark Twain’s uncle own?
7. What was the author’s attitude toward slavery?
8. Was Mark Twain a healthy boy?
9. When did the author start his career of a writer?

HeonpeneneHHbIH ¥ onpeaeIeHHBIA APTHKIN.
Heonpepenenublii AapTHKIL a (an) IPOUCXOANUT OT YHC-
JIATEIBLHOTO one (0AUH), OIpeeJIeHELIHA — OT YKa3aTeJIb-
Horo Mecronmenud that (tor).
Aprukias ynorpebaserca:
— mepes KayKJAhIM HAPHIATEJIbHBIM CYIECTBUTEJIb-
HBIM.
Ecin nepes cyiecTBUTEIBHBIM apTUKJIb He YIIOTPEG-
JAeTcs, TO HYKHO YMeTh O0BACHUTE, HOYEMY.
Aprukns He ymoTpedaseTcs ecJH Iepef CyIIecTBU-
TEJbHBIM CTOUT:
® yKaszsaTeJbHOE NN NPUTAKATEeSIbHOe MECTOMMEHNE,
® Ipyroe CyIeCTBUTEJbHOE B MPUTSIKATEILHOM I1a-
nexe,
¢ KOJIMYeCTBEHHOE YHCJIUTEILHOE,
OTpHILAHUE NOo.
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Hanpuwmep: Thisis my book. It’s friend’s book. I have
one book.

YuomuHas IpegMeT BIEDPBLIE, MBI yIIOTPeOIsieM nepes
HUM HEONIpeJeieHHbIA apTHKIb a(an). YIIOMHHAA 3TOT
sKe IpeAMeT BTOPUYHO, MBI CTABUM ITepej] HUM olipe/esieH-
HBIA apTukrJab the. Hanpumep: This is a book. The book
isinteresting.

HeonpeneneHHsIii apTHKIE a (an)

yrnorpebaderca nepel eQUHULKBIM, OMOICALHBLM
IIpeIMeTOM, KOTOPEIH MbI He BBIIeJIfAeM 13 KJIaCCa eMy Io-
nooubix. HeonpeneleHHBIH apTHRIb an 00BIYHO CTOUT
nepej CYIeCTBUTEJIbLHBIM, KOTOpOe HaUMHAETCHA ¢ rJiac-
HOTO 3ByKa: an apple, an egg.

Hanpumep: I bought a book yesterday. 51 xynui Bue-
pa kEMTY (OZHY U3 MHOTHX eil nomob6urix). I have an
apple. Y mens ects A610K0 (0AHO, KAKOE-TO).

Heonpep;enennmn apTUKIL @ (an) MOKer yno'rpeﬁ
CnaTnes TOJBKO ¢ HCIMCIISEMBIME CYL{eCTBUTE LHEIMH,
/CTOSIMMY B €IHHCTBEHHOM mcre. Tlepen HeucuucA-
' eMEIMU CYIECTBUTEJbHEIMY HIIH CYIIECTBUTEIEHEIME
BO MﬂomecTBeHHom yKcTe Heonpezxenennmn ap'rmcm:
~omyCKaercs. i

HeonpeneleHHBI apTHKIL He yHOTpe6adgeTcs:

a) ¢ HeMCYUCAAEMBIMH U «a0CTPAKTHBIMU » CYII{eCTBU-
TeJIhHBIMH:

I'like coffee and tea. Friendship is very important in
our life.

6) ¢ cyIecTBUTEJILHBIMI BO MHOYKECTBEHHOM HUCIIe:

They are students now.

B) C *MeHaM¥ COGCTBEHHBIMMU:

I told Jane about that.

I') ¢ CYIeCTBUTEIbHBIMY, NIepel KOTOPHIMY CTOAT IPU-
TAMATEIbHBIE MY yKAa3aTeJbHbIE MECTONMEHHAS
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This car is better than that. My bike is old.

J) C CyLIeCTBUTENbHBIMHY, 32 KOTOPLIMU CJIeyeT KOJIH-
YyeCTBEHHOE YHCINTENbHOe, 0603Haualomee HOMep:
I have read page etght of the magazme

Onpene.nemimn apTHKJIb the BBIJIeJIAET IPEAMET HJIHN
IpefMeTH U3 KJlacca UM NOoJ06HbIX:

Thebook I bought yesterday wasinteresting — Kuu-
ra, KOTOPYI0 s KyOuJ BYepa, 6blja HHTEpPECHOH (3T0 —
KOHKpeTHasi KHUIa, KOTOPYIO TOBOPAIIUH BBIAENAET U3
KJiacca eif mofgo0HbIX).

OnpezaeneHHEbIi apTUKAL the ynoTpebasgeTcs Kak ¢ MC-
YKMCAAEMBIMH, TaK M ¢ HEMCIUCIIAEMbIMHU CYIIeCTBUTENb-
HBIMH, KaK ¢ e[MHCTBEHHBIM, TAK U C MHOKECTBEeHHBIM
YHCJIOM. _

Hanpuwmep: Thisis a book. The bookisinteresting (uc-
qUCaAeMOe B €fUHCTBEHHOM YHCJIe).

This is meat. The meat is fresh. (Heucuucnsemoe)

These are books. The books are good. (MHOXXecTBeH-
HOEe YHCJIO).

OnpepesieAHLIH apTHKIb yoTpebasieTcs:

a) Korja uaBecTHO (M3 KOHTEKCTA, M3 OKDY Kalolel
06CTaHOBKM) 0 KAKOM peameTe (IpeaMeTax, ABJICHUAX)
uger peub: Open the door, please. I am going to the
Academy.

6) KorJja peub UAeT O EAUHCTBEHHOM B CBOEM poJie IpeA-
mete iy sineHuu: The moon is shining brightly.

B) KOr/la CyIeCTBUTEJIBHOEe MMeeT OTpaHMYUBalollee
onpejeneHne, Yale BCeTro ¢ mpeaaorom of.

I don’t know the name of this pupil.
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T') B cioBOcoueTaHuax Tuna in the north, to the west,
at thecinema,the same,in the country,therest of the ...

[ eciivi mepej] CyU]eCTBUTENbHBIM CTOMNT IpHUJaraTeib-
HOE B IDEBOCXOAHOM cTeNeHNn

This is the most interesting book.

€) nepe NOPAAKOBLIMM YHCINUTEIbHBIMU

He lives on the fifth floor.

leorpacdmueckue Ha3BaHUA U apTHUKAb

C reorpad@uueCKHMY Ha3BaHUAMH U ¢ UMEHAMH COD-
CTBEHHEIMH, aPTHKJb, KaK IPABUJIO, He YIOTpedadeTcs,
KpOME CIEAYIONINX CIYyUAER:

a) c HA3BAaHMUAMH MODPEH, peK, OKeaHOB, TOPHEIX Xpeb-
TOB, 'PYII OCTPOBOB HCIOJIL3YETCA OUpe/eJIeHHBIN ap-
TukJab: the Pacific Ocean, the Black Sea, the Thames,
the British Isles.

0) onpeaesieHHEBIH aPTUKIIb NCIIONb3YeTCs ¢ HeCKOJIbKU-
MU Ha3BaHUSMH CTpaH, o0JacTeil ¥ ropoxoB, (xoTa o6bIy-
HO € TUMM THIIAMHU Ha3BaHU APTHKJIL He UCIIOJIL3YEeTCH):

the Ukraine, the Crimea, the Caucasus, the Nether-
lands,the Hague,the Riviera,the Congo,the West Indies

B) onpejieIeHHEIH apTHUKJIb UCIIOJB3yeTCA C HadBaHu-
AMH CTpaH THIIA:

the Russian Federalion, the United States of Ame-
rica, the United Kingdom.

r) nepex cobupaTeabHbIM uMeHeM ceMblt The Petrovs —
ITeTpoBEl

Exercise 1.3. Translate into Russian. Explain the use
(ucnonssosauue) of definite (ompeaenennrix) and inde-
finite (ueonpenesennpix) articles:

1. Last week I met my friend. He was with a young
girl. The girl was a student of our Academy. 2. Thisisa
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pencil. The pencil is red. 3. She is a teacher. She is our
teacher of English. 4. It is a lake. The lake is deep. It’s
one of the deepest lakes in the world. 5. There are many
flowers in your garden. The flowers are beautiful. 6. Did
you write a plan? Give me your plan, please. Is this plan
effective? 7. The Black Sea is in the South of Russia.
8. This is Mike. He works as an engineer. Mike is a highly
qualified engineer. 9. There are some schools in our
street. The schools are new. 10. Gagarin was the first
cosmonaut of the world. 11. In summer the sky is blue
and the sun shines brightly. 12. The Petrovs are very
friendly. 13. This is Ann’s book. I don’t like such books.
14. Winter begins in December.

Exercise 1.4. Insert (BcraBbTe) the article where nec-
essary:

1. This ... pencil is broken. Give me that ... pencil,
please. 2. I can see three ... boys. ... boys are playing.
3. Ihave... bicycle. ... bicycle is black. My ... friend has
no ... bicycle. 4. Our ... room is large. 5. We wrote ...
dictation yesterday. ... dictation was long. 6. She has two
...daughtersand one...son. Her...sonis... pupil. 7. My
... brother’s... friend hasno... dog. 8. This is ... tree. ...
treeis green. 9. She has ... ball. ... ballis ... big. 10.I got
... letter from my ... friend yesterday. ... letter was in-
teresting.

Exercise 1.5. Use the articles a, an, the where it is
necessary:

1. YesterdayIsaw... new film, but... film wasn’t very
interesting. 2. London is situated on ... Thames. 3. Yuri
Gagarin was ... first man to fly over ... Earth in space-
ship. 4. My daughter will go school ... next year. 5. I de-
cided to visit ... Ivanovs, but they were not at ... home.
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6. In ... summer we live in ... country. 7. Lomonosov, ...
great Russian scientist, was born in ... small village on
... shoreof ... White Sea. 8. ... United States of America
is one of ... most powerful countries of the world. 9. Is
your dress made of ... silk or ... cotton? 10...Peter’s
brotheris... student and we are ...pupils. 11.What would
you like: ... appleor... orange? 12. What ... strange man
he is!

22 Exercise 1.5. Use the articles a, an, the where it is
necessary:

1...Volga is ... longest river in ... Europe. 2. ...His-
tory and ... Literature were ... my favourite subjects at
... school. 3.What is ... nearest way to ... Drama Thea-
tre? 4. ...butter and... cheese are madeof ... milk. 5. Usu-
allyIgetupat... 7o’clock in ... morning. 6...Rostov is
situated on ... Don. 7. Will you have ... cup of ... tea?
8.What ... good friend you are! 9. We shall go to ...cin-
ema ... next week together with ... Petrovs. 10. This is
... book, ... book is very interesting. 11. Do you see ...
sun in ... sky today? 12.He is ... engineer by ... profes-
sion.

22 Exercise 1.6. Insert (scraBsre) the article where
necessary:

Three men came to ... New York for ... holiday. They
came to ... very large hotel and took ... room there. Their
room was on ... forty-fifth floor. In ... evening ... friends
went to ... theatre and came back to ... hotel very late.

«I am very sorry,» said ... clerk of ... hotel, «but ...
lifts do not work tonight. If you don’t want to walk up to
your room, we shall make ... beds for youin... hall.» «No,
no,» said one of ... friends, «no, thank you. We don’t
want to sleep in ... hall. We shall walk up to our room.»
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Then he turned to his friends and said: «It is not easy
to walk up to ... forty-fifth floor, but we shall make it
easier. On ... way to ... room I shall tell you some jokes;
then you, Andy, will sing us some songs; then you, Pe-
ter, will tell us some interesting stories.» So they began
walking up to their room. Tom told them many jokes;
Andy sang some songs.

At last they came to ... thirty sixth floor. They were
tired and decided to have... rest. «Well,» said Tom, «now
it is your turn, Peter. After all ... jokes, I would like to
hear ... sad story. Tell us ... long and interesting story
with ... sad end.» «...story which I am going to tell you,»
said Peter, «is sad enough. Weleft ... key to our roomin
... hall.»

O6pa3zopzHKe MHOKECTBEHHOI0 YHCJIa MMEH cylie-
CTBHTEJBbHBIX.

Mnoxcecmeennoe wuecno CymecTBUTENBHBIX (KpoMe
TeX, Y KOTOPRIX OCHOBa OKaH4YUBaeTcd Ha -ch, -8, -ss, -sh,
-x ) obpasyeTcs nyTeM IpubaBIeHUA K OCHOBE OKOHYAHUSA
-s: a boy — boys, a trick — tricks,a pen — pens, a girl —
girls.

Mrodscecrmeennoe 4ucao CyuecCTBUTEILHBIX, OCHOBA
KOTODLIX OKaH4YuBaeTcd Ha -ch, -s, -ss, -sh, -x, a Takxe cy-
I[eCTBUTENIbHEIX, IMEIOIUX, KaK IPAaBHJIO, OKOHUYAHHE -
o, cbpasyercsa myTeM npubaBiIeHHs K OCHOBE OKOHUaHUA
-¢s: a bench — benches, a bus- buses, a glass — glasses,
a box — boxes, a potato — potatoes.

CymecTBuTeabHHE, OKaHYHBaON{Hecd Ha -y (mocie
COTJIacHOM) BO MHOXMXECTBEHHOM UMCJie HMEIOT OKOHYaHue
-ies: an army — armies, a fly — flies, a lady — ladies.

Koneunoe f(-fe), kaxk npaBuio, MEHAETCSH Ha -ves:

a calf — calves, a knife — knives, a shelf — shelves,
a wife — wives (Ho: roof — roofs).

31



Parr 1

Psij cymiecTBUTeNBHBIX 00Pa3yeT MHEOYKECTBEHHOE UMC-
JIO He o 00uUM npasuLam:

a) I3MEEATCH KOpHEeBadA rJIacHasd:

a man — men, a weman — women, a foot — feet, a
tooth — teeth, a goose — geese, a mouse — mice

0) noGasigeTcs OKOHUAHUE -en:

an ox — oxen, a child — children.

B) 3auMMCTBYIOTCA POPMBI eIHHCTBEHHOTO M MHOMe-
CTBEHHOIQ YMCJIA U2 JATHHCKOI'O ¥ I'PeYeCKOro I3LIKOB:

a formula — formulae (formulas), a crisis — crises,
a criterion — criteria, an index — indices, a bacteri-
um — bacteria, an axis — axes

B anrnuiickoM A3BIKe €CTh CYIIECTBUTEIbHBIE, KOTO-
pbie HMeIoT oAHY (06IyI0) hopMy ANA €AUHCTBEHHOTO U
MHOKeCTBeHHOI0 yucia: a deer (osneHn) — deer (oseHH),
a sheep (oBua) — sheep (oBihl), a fish (psiba) — fish
(ppiGol), swine(cruHbA) — swine(CBUHBH).

HexoTopsie CyI[eCTBATEIbLHEIC IMEIOT MONLbKC €U -
cmaennoe wucao: advice, information, news, knowledge,
furniture, luggage.

Hexorcprie — moabko MHENCecMEeHHOe Wicno; clo-
thes, riches, damages, goods, looks, manners, thanks.

Exercise 1.7. Decide which of the following nouns are
countable (ucuncasemsie) or uncountable (Hencuncas-
emMbIe):

Time, water, machine, music, snow, word, coffee,
money, idea, family, darkness, knowledge, sea, hour,
tree, silver, meat, happiness, information, speed, book,
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news, house, friend, milk, student, pen, paper, clothes,
picture, air, goods.

Exercise 1.8. Read and translate the sentences.
Decide which of the underlined nouns (cynjecTeurens-
HBIX) are countable or uncountable and explain why:

1. We have read all the official papers. There were
some sheets of paper on the table. 2.Two coffees,
please. I like strong coffee. 3.Give me two glasses. Are
they made of glass or plastics? 4. Many thousands of
bricks are produced at the factory. Our school is built
of brick.

> Exercise 1.9. Write down the following nouns in
plural.

Box, sheep, place, library, photo, mouse, lady, glass,
bush, dress, country, bus, party, wife, day, knife,
knowledge, month, pen, hero, goose, company, life, deer,
tomato, city, man, play, news, child, fruit, shelf, leaf,
foot, fish, woman, money, information.

22 Exercise 1.10. Write down the following nouns in
plural:

A star, amountain, a tree, a waiter, the queen, aman,
a woman, an eye, a shelf, a box, a city, a boy, a goose, a
watch, a mouse, a dress, a toy, a sheep, a tooth, a child,
an ox, a deer, alife, a tomato.

28 Exercise 1.11. Write down the following nouns in
plural: .

this man, that match, this tea-cup, this egg, that wall,
that picture, this foot, that mountain, this lady, that
window, this knife
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22 Exercise 1.12. Put the following sentences in
plural and write them down. Pay attention to the
changes of the verb (raaroa):

1. A new house is in our street. 2. This story is very
interesting. 3. There was a woman, a man, a boy and
agirlin theroom. 4. In the farm-yard we could see an
ox, a sheep, a cow and a goose. 5. Put this knife on
that table. 6. Why don’t you eat this potato? 7. This
strawberry is still green. 8. A yellow leaf has fallen to
the ground. 9. Can you see a bird in that tree? 10. Does
your tooth still ache? 11. I held up my foot to the fire to
warm it. 12. His child studies very well. 13. Is this worker
an Englishman or a German? — He is a Frenchman.
14. What is that child’s name? 15. The cat has caughta
mouse. 16. I have hurt my foot. 17. The wolf has been
shot. 18. He keeps his toy in a box. 19. This man works
at our office.

2 Exercise 1.13. Put the following sentences in
plural and write them down. Pay attention to the
changes of the verb:

1. This is my stocking. 2. He has a new suit. 3. This
metal is very hard. 4. That ship is a Russian one. 5. I
heard her voice. 6. His dog does not like bread. 7. The
plate was on the table. 8. This town is very large. 9. 1
was talking to her at the tram stop yesterday. 10. Is that
girl your sister? 11. I shall give you my book. 12. This
story will be a good one. 13. Is this a good match?
14. The boy put his book on the desk. 15. She took off
her hat. 16. That house is new. 17, The pupil put his
book into the bag. 18. Is this student coming with us,
too? 19. The woman didn’t say anything. 20. Does she
speak English?
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MpuTsKaTeALHbIA NaAe CYLLeCTBUTEAbHbIX

Examples: The child’s toys — The children’s toys
-+ “The boy’s books — The boys’ books

> Exercise 1.14. Use the Possessive Case of the
Nouns:

Example: The poems of Lermontov. (Lermontov’s
poems).

1. The toy of their children. 2. The questions of my
son. 3. The wife of mybrother. 4. The table of our teacher.
5. The life of animals. 6. The voice of this girl. 7. The
new tool of the workers. 8. The letter of Peter. 9. The car
of my parents. 10 The room of my friend. 11. The
handbags of these women. 12. The flat of my sister is
large. 13. The children of my brother are at home. 14. The
room of the boys is large.

> $ Exercise 1.15. Translate into English.

1. 910 cemba moero apyra. Orenm Moero apyra — UH-
sxeHep. MaTts Moero pyra — y4uTenb. 2. OHa B3ajia KHU-
™ cBoero O6para. 3. [laiire MHe TeTPaH BAIIAX YISHUKOR.
4. Bel BUzenu KHUTY Hamero yuurtenasa? 5. Buepa mern
Moero 6paTa XoAuJaM B KuHO. 6. OH MOKasaa MHe THCLEMO
cBoel cecTpkl. 7. Ubs oT0 cymra? — Iro cymka Ilerpa. 8.
Yru 310 croBapu? — 10 caoBapH cTyLeHTOB. 9. Ilpune-
CHUTe UIPDYNIKY JeTel.



UNIT 2
MY WORKING DAY

I. T'racubie 3BykH [e], [2].

Il. Text A: My working day»,
Text B: «Nick’s usual working day».

1lI.CTenenu cpaBHeHHS NPHAATaTeAbHBIX H HapeYHi, nops-
AOK CAOB B aHI'AHHCKOM NPEAAOKEHHH, THIIHI BOTIPOCOB.

T'aacubiii 3BYK [e]

TIpu npousHeceHUy racHoro [¢] macca Aspika HaxonMT-
cA B IepefHe# YacTH PoTOBOH moJocT. KOHUMK A3BIKa
HAXOAUTCA V HMKHUX 3y00B. I'yOBI cilerka pacTAHYTHI.
3BYK 61M30K K PyccKOMY 8BYKY [3] B cnoBax amu, scecme.

I'nacHslil 3ByK [2]

IIpu npousHeceHNH 3BYKa [2] ryGsl HeCKOABKO pacTs-
HYTbI, HUKHS S YeJII0CT CHJIBHO OIIyI{eHa, KOHUUK S3bI-
Ka KacaeTcd HIKHUX 3y0OB, a CPefHAS CIMHKA S3bIKa
HEMHOI'0 BHITH0aeTCH BIIepes, X KBEPXY.

€ Exercise A

am — Ann — lamp
man — can — cat
sat — hat — bat
Pat — rat — cam

®: Exercise B
tan — ten
pan — pen
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bad — bed

land — lend
tanned — tent
fan — fen

man — men

pat — pet

¥ Exercise C
bat — bet

pet — net —red
let — met

ten — pen — men — hen

Text A: «<MY WORKING DAY»

Hiagain... As youalready know, I am a first-year stu-
dent of the Technical Academy. My parents live in Sochi
and I study in Rostov-on-Don so I need some housing.
There are two opportunities for me: I can live in a dor-
mitory (a students hostel), or to rent a flat (an apart-
ment).

I decided to rent a flat. To make the rent smaller, I
also decided to share my flat with another girl —
Natasha Kozlova. She studies at the Academy, too, and
she is my best friend now. I’ll tell you more about her
later.

Now, let me describe my usual working day. My classes
begin at 8:30. So on week-days I have to get upat 7:15.1
don’t have an alarm clock and usually my rcommate
wakes me up and my working day begins. I turn on the
radio and do my morning exercises while Natasha takes
a shower. I don’t take a bath in the morning because I
don’t have enough time for it. I take a cool shower (that’s
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when I completely wake up), brush my teeth. After that
I go back to our room and get dressed. I brush my hair
and put on a light make-up. Then we have breakfast.
Natasha makes breakfast every Monday, Wednesday and
Friday. I have to serve breakfast on Tuesdays, Thurs-
days and Saturdays. I love to listen to the latest news on
the radio while I am eating and Natasha prefers light
music.

Weleave the house at ten minutes past eight and walk
to the nearest bus-stop. Weliverather far from the Aca-
demy and it usually takes us about a quarter of an hour
to get there by bus. Sometimes when the weather is fine
and we have enough time we walk to the Academy. It is
very healthy to walk much.

The classes begin at 8:30 in the morning and they end
at 2:00 p.m. We have lectures in different subjects. Asa
rule we have three or four classes a day. Sometimes it is
very hard to wait till they end.

Usually I don’t miss my classes because I want to
pass my exams successfully. But sometimes I do, es-
pecially when the weather is fine and the classes are
boring.

At 11:50 we have lunch. That’s my favourite time.
That is the time to share the latest news and to gossip.
My friends and I prefer not to go to the canteen and we
often have lunch in a small cafe not too far from the Aca-
demy. At 12:30 we have to be back to our classes. Dur-
ing the working day we also have several short breaks
that last for ten minutes.

Occasionally I have to stay at the Academy till 5 or
even 6 o’clock in the evening because I go to the library
to get ready for my practical classes or to write a report.
As arule I have no free time on week-days. So by the end
of the week I get very tired.
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We come home at about 7 o’clock in the evening. We
eat supper together and share the latest news.

After supper we wash dishes, drink coffee or tee and
watch TV. I prefer old comedies and Natasha likes seri-
als or films about travelling. Sometimes Natasha and I
go for a walk in the park or visit our friends.

At about eleven at night I go tobed. I like to read some-
thing before going to bed and Natasha likes to listen to
some music. Sometimes I fall asleep while I am reading
and Natasha gets up and switches off the light and
says — Good night!

Vocabulary:

housing — sxunbe

opportunity — BO3MOKHOCTE

dormitory, students hostel — crynenueckoe obmexxurue
to rent a flat (an apartment) — cEuMaTE KBAPTUDY
to share — gesuTn(-ca)

week-days — Oyaume 1HU

alarm clock — 6yauiabHUK

usually [ ju:zuall] — o6sruno

roommate — coce/ 10 KOMHaTe

rather ['1a:89"] — moBoasHO

to turn on (off) — BrJIIOUATE, BHIKJIIOUATH

enough [1"naf] — gocrarouno

completely [kom’pli:tli] — mosHOCTBIO, COBEPIIEHHO -
to get dressed — ozmeBaThca

to serve [sa:v] — oGcayxuBaTh

make up — MarKusIK

while [wail] — moka, B To Bpema Kax

to prefer [pri’fa:] — npepmounrars

healthy [ helO1] — spopoBrIit, HOIE3HEIH

to miss [mis] — nponyckare

successfully [sok’sesfali] — ycmemno
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boring [ bo:rip] — cryunsiit

to gossip ['gosip] — cuieTHHUaTE
have to be back — momkHEI BepryTHCA
break [breik] — nepepeis

report [r1'po:t] — noxnan

share [[eo] — gemuTnes

canteen [kan’ti:n] — cromosas

ADD TO YOUR ACTIVE VOCABULARY

tape-recorder — maraurodou
to brush one’s hair — npuuecsIBaTE BOJIOCEH
it takes me ... minutes to get to the Academy by bus —

Y MeHdA YXORUT ... MUHYT, 4TOOHI 06paThes 4o AKageMuu
Ha aBTo0yce

TU s O DN

40

cloackroom — rapaepo®

upstairs [Ap’steoz] HaBepxy, BBepX 110 JieCTHUILE
downstairs ["daun’steoz] — BHm3y, BHUS 1O JecTHUIE
to miss classes — nponyckars sanaTus

to pass exams — cJaTh 5K3aMeHbI

to do well — pmesaTh ycnexu, XopoIio yUUThCA

for the first (second) course — na meproe (sTopoe) 611010
to get ready — nogroroeuThca

as a rule — xax npasuio

to get tired — ycrats

to take pleasure in — mosny4yaTs yZ0BOJIBCTBHE OT...
to look forward to — »x1aTh ¢ HeTepIeHIEeM
acquaintance [o"kweintons] — sHaxomb1it

Exercise 2.1. Write one sentence with each word:
. Usual — usually — as usual — unusual

. occasion — occasional — occasionally

. to end — to finish — to be over

. to start — to begin — to get ready for

. on Sunday — at five o’clock — in cafeteria ...
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6. full time student — part time student
7. freshman — second year student — school graduate

Exercise 2.2. Translate into English:

OBLITH CTYeHTOM (CTYAEHKOIT) IHEBHOIO OTeJIeHUA
pacckas3aTh BaM O...

B OynHMe THU

TIPOCHITIATLCA — BCTABATh B 7 4a4COB yTpa
BKJIIOYATh MaroHuTodoH

MIPUHUMATH AYII

YHCTUTH 3YOEI

0J/leBaThCA

CJIYIIATEH IOCJIeAHYEe HOBOCTH

Y MeHsA yXOIuT Yac, 4YToObI JoOpaThCA 0 HHCTUTYTA
e3UTh Ha aBTOOyCe (TpoJLieiibyce, TpaMBae)
OIa3auIBaTh HA 3aHATHA

sakaHumBaThes B 15:50 Beuepa

IPONYCKATh 3aHATHA

caTh 3K3aMeHbI YCIIEIITHO

BpeMsd OT BpeMeHH

IOATOTOBUTHCHA K 3aHATHAM

KaK IPaBUJIO

YCTaTh

NPUXOIUTH JOMO

OBITH OMA

UMeTh CBODOIHOE BpeMs

Exercise 2.3. Tell about your typical day. The follow-
ing questions will help you:

1.
2.

Do you get up early?
Is it easy for you to get up early?

3. Do you wake up yourself or does your alarm-clock
wake you up? '
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4. Do you do your morning exercises?

5. What do you prefer: a hot or a cold shower in the
morning? ’

6. How long does it take you to get dressed?

7. What do you usually have for breakfast?

8. Some people look through newspapers or listen to
thelatest news on the radio while having breakfast. What
about you?

9. When do you usually leave your house?

10. Do you work? If yves, where?
11. How long does it take you to get to your Academy
(Institute)?
~ 12. Do you go there by bus/trolley-bus or walk?
13. Where do you usually have lunch (dinner)?
14. What time do you come home?
15. How long does it take you to do your homework?
-16. How do you usually spend your evenings?
17.Do you have a lot of free time?
18. Do you play any musical instrument?
19. Are you fond of listening to music?
20. What kind of music do you prefer?
21.Do you collect anything (stamps, records, post-
cards, coins, matchboxes, etc.)?
22. What time do you usually go to bed?

Exercise 2.4. Tell about:

a) the working-day of your father or mother

b) the usual weekend at home

¢) the best day of your life

d) aholiday spent with your friends or relatives (New
Year’s day, Christmas, 8 of March)

e) the working day of famous people (writers, artists,
politicians etc.)
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@ Text B: «NICK’S USUAL WORKING DAY

Hi, nice to meet you all !

My name is Nick Price. I am a freshman at MIT —
Massachusetts Institute of Technology. I am not from
Boston myself. I was born in Vermilion, Ohio, not far
from Cleveland.

My family is not very rich, that is why I can’t afford
to live on a campus. But it is a rule, that every student
must reside during his or her freshman year on the cam-
pus. To cover some of the expenses I’ve got to work part-
time on the campus. I work in cafeteria.

Now let me tell you about my usual working day. I
wake up at seven in the morning. My alarm-clock radio
is tuned to my favourite radio station. My roommate
Todd Hall is a football player. He jogs every morning at
6:30. He is still out jogging when I get up. First I takea
cold shower and brush my teeth. Then I dress myself up
and rush to work — to the University cafeteria. I wash
dishes and clean the tables. It is not a very interesting
job, I know that, but soon I’ll be a cook and will earn more.
My boss Suzie is very strict but very nice when you do
your job properly.

My first class starts at 11:15. The professor is never
late for his classes. The lecture hall we sit in has about
100 seats. MIT is a very big school. I think that it is the
best school of science and technology in the US.

At 2:00 p.m. I eat lunch at school cafeteria. The food
is free for me because I work there. I am a vegetarian
and I don’t like drinks with caffeine. I prefer cool fil-
tered water or juice.

Then I have two more classes. I need to go to thelibrary
right after the classes to do my homework. There I meet
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my friends and we talk a lot. Twice a week I play basket-
ball with my friends. I swim once a week. Usually after
library we go out to the cafe or just sit outside and talk.

I have dinner at 6:00 p.m. at the little Chinese
restaurant not too far from the dormitory or I cook
myself in the kitchen in my dorm. My favourite food is
salami pizza and potato salad.

After dinner I watch TV or play ping-pong with my
friends. When it is Friday, we go to the football game.

I usually read beforeI go tobed. It calms me down after
the long day. I guess, that’s pretty much it for now. See
you later!

General understanding:

1. Where does Nick Price study?
2. What year of study is he in?
3. Is Nick from Boston?
4. Is Nick’s family a rich one?
5. What is Nick’s job? Do you think he enjoys it?
. Is Massachusetts Institute of Technology a good
school?
7. Where does Nick spend his evenings?
8. What does Nick usually do on Friday nights?

=2}

§ 1. CrenteHy cpABHEHU A IPHJIATATEILHELIX M HAPEYNH

1. OxrocoxHBIE (M HEKOTOPBIE ABYCIOKHEIE) IIPHMJIa-
raTeJbHbIe U Hapeuua o6pa3yioT CPAGHUMENbHYIO CTe-
IeHb nIyTeM npubaBieHus cybdukca -er, npesocxod-
HYy10 — TyTeM npubaBiaeHuA cydduxca -est:

high — higher — the highest (BbIcOKHiT — BBIIIE —
CaMblil BLICOK M),

big — bigger — the biggest (6oabmoi — Goybine —
caMblit 60JIbIIIOM).
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IIpunaraTesibHbIe M Hapeynd, OKAHIUBAOIUECAd Ha -Y,
MeHAIT OKOHUYaHUE Ha -ier U -iest.

Koneunasi cornacHas y OJHOCJOXKHBIX IpUJaraTexb-
HBIX ¥ HapeuyHui yJiBauBaeTcs.

Hanpumep: happy — happier — the happiest.

i hot — hotter — the hottest

2. MHOrocJIo’KHble IpUIaraTeJbHble ¥ Hapeynus, OKaH-
yyBalonpecs Ha -ly, o6pasyior

CPaSHUMENbHYIO CTelleHb IIyTeM anGaBneHna CJIOB
more (less),

npesocxodnyro — myTeM npubasienus caoB most (least)

interesting — more (less) interesting — most
(least) interesting,

easily — more (less) easily — most (least) easily.

3. Pajp npunaraTenbHBIX M HapeYnH SABISIOTCA UCKIIIO-
YeHUSAMHU:

good, well (xopomuii, xopomo) — betier (siydme) —
the best (caMeIii Xxopomiwnii),

bad (nnoxoit) — worse (xy:xe) — the worst (cambri
IJIOXOI)

little (manenbKHUil, Maso) — less (Menbine) — the least
(HanMeHbIIK)

many (much) — more — the most

far — farther (further) — the farthest (furthest)

CyiecTBUTENIBLHOE, OIIPE/EIAeMOe IPHIIaraTeIbHbIM B
IIPEBOCXOMHOM CTelleHH, BCETAa MeeT OnpeieIeHHbIN ap-
TUKJIL: the largest building.

Exercise 2.5. Make up comparative and superlative
forms of the listed below adjectives (mpnaarareabHbie)
and adverbs (mapeuus):

1. large, tall, long, easy, hot, big, cold, nice, bad,
strong, short,wide, good, happy, high, low, busy, well,
little, many, far.
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2. wonderful, necessary, quickly, interesting, com-
fortable, popular, active, famous, pleasant, beautiful,
slowly, clearly.

28 Exercise 2.6. Open the brackets using the right
form of adjectives:

1. Winter is (cold) season of the year. 2. Moscow is
(large) than St.Petersburg. 3. Which is (long) day of the
year? 4. The Alps are (high) mountains in Europe. 5. Even
(long) day has an end. 6. It is one of (important) ques-
tions of our conference. 7. Your English is (good) now.
8. Who knows him (well) than you? 9. We have (little)
interest in this work than you. 10. Health is (good) than
wealth. 11. Your son worked (well) of all. 12. Today you
worked (slowly) than usually.

Exercise 2.7. Translate the sentences:

1. This book is not so interesting as that one. 2. The
Baltic Sea is not so warm as the Black Sea. 8. The more
you read, the more you know. 4. My brother is not as tall
as you are. 5. The earlier you get up, the more you can
do. 6. Today the wind is as strong as it was yesterday.
7. Your room is as light as mine. 8. John knows Russian
as well as English. 9.-Mary is not so lazy as her brother.
10. The longer the night is, the shorter the day. 11. The
less people think, the more they talk.

2 Exercise 2.8. Translate the sentences:

1. Jles ToscTOit — OAVMH U3 CAMBIX NONYJIAPHEIX IHcCa-
TeJsiell B MUDe.

2. 9ToT poMaH MHTepecHee, UeM TOT.

3. Bam mowm Britie mamiero? Her, oH Takoil ke BrICcO-
KU, KaK ¥ Balll.
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4. OTo — camasd IIpeKpacHas KapTUHA BO Beel KOJ-
JEKITHU.
5. Hacenenue Poccuiickoit @epepanuu 6oJbiize Hace-
JeHus BeruxkoOpUTaHHHA.
6. On BeImoaHKUJ paboTy GBICTpPEE, YUEM BHI.
7. ABcTpanua — ofHa M3 HauMeHee HaceJeHHBIX
CTpaH.
8. Ero paGoTa Jjiyumre Baureii, Ho pa6ora AHHE — ca-
Mad Jydnias.
9. Poccus — camas GoJsiplas cCTpaHa B MUpe.
10. 5 :xuBy He Tak IajieK0 OT UHCTUTYTA, KaK MO ApYT.
11. B urose cTONBKO e JHeil, CKOJBKO U B aBTyCTeE.
12. Camouer 6nicTpee, 4eM mMoesy.

§ 2. llopsanok 0B B AHIJIMWCKOM NPENNIOKeHNH

B anraniickoM npeisioyKeHNH Ka Kbl YjeH IpeAso-
JKeHUs, KaK MPaBUJIO, UMeeT CBoe Ompe/ieIeHHOE MECTO.
Tak, B IPOCTOM PaCIpPOCTPAHEHHOM [IOBECTBOBATEILHOM
TIPEeJJIOEH M HA IIePBOM MeCTe CTOUT

1) mopneskamee, 3a HUM CIeAyeT

2) ckaayemoe, xajee uger

3) momomuenue (GecrpenIoHoe, IPAMOe, IPENI0MK-
HOe) # 3aTeM

4) ob6cToaTenncTra (06pasa AeiCTBH, MeCTa, BpEMeHH).

Hanpumep: 1) I 2) gave 3) my brother 3) a book 4)
yesterday.

Exercise 2.9. Build the sentences from the words:
a) Is, best, she, friend, my.

b) Learn, different, students, our, subjects.

¢) The, is, Russia, the, in, country, largest, world.
d) In, the, we, city, live, a, flat, in, of, center, the.
¢) Reading, is, my, of, best, son’s, fond, friend.
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§ 3. OcHoBHEIE THIlBI BOTIPOCOR, UCHOAL3YEMBIE B AHT -
JINHACKOM A3BIKE

1. O6uuit Boupoc

OOuIuii BONPOC OTHOCUTCS KO BCEMY IPEAJIOMKEHUIO B
IIeJIOM, ¥ OTBETOM Ha Hero OyAyT cJIoBa yes MU No:

Do you like ice-cream? — Yes, I do.

Can you speak English? — Yes, I can.

Are you a schoolboy? — No, I am not.

Have you bought a text book? — Yes, I have.

flopsiaoK cAoB B obieM Bonpoce

1) BcmoMoraTeJbHBIH raaroy(MogalbHbIH, IVIAroJ-
CBA3KA),

2) nopmnexainee (CyIeCTBUTEILHOE NI MECTOMMEHE),

3) cMBICIOBOH T1aros (MK KOTOJHEHHUe).

2. CnentnanbHBINA BOIIPOC
CroeilHaJsHBIN BOIIPOC OTHOCUTCA K KaKOMY-HHUOYAB

YIeHY HpeAJIoMKeHNs WM UX rpyIie u TpebyeTr KOHKpeT-
HOTO OTBeTa:

What is your name? — My name is Peter.

Where do you live? — I live in Rostov.

MOPSACK CAOB B CRIELMaABHOM BONpPOCe

1) BompocurenbHoe cioso (what, where, who, when,
howwnr. 1.),

2) BcrioMoraTenbHBIN Iaroi (MOAaJdbHBIN, IIaroJi-
CBA3KA),

3) mogmexkaniee,

4) cMBICTIOROIT I'JIATOI,

5) momonHeHwMsA,

6) o6cTossTenbeTBA (MecTa, BpeMeHH, o6pasa felicTBus
UT. X.).

B crenuaIbHBIX BOIIPOCax, o0pamieHHEIX K MOAJIeKa-
memy B Present u Past Indefinite, He ynorpe6aserca
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BCIIOMOTATeNLHLIH I1aros do (did) v coxpaHsgeTcs npd-
MO HOPAJOK CJIOB:

Who wants to go to the cinema? Wheo lives in this
house? ’

3. AnbTepHATUBHBINA BOIPOC

AnbTepHATHBHBINA BONpOC Ipeanosaraer BeI60p us
IBYX BO3MOXKHOCTEH:

Do you like coffee or tea? — Bbl mobuTre Kode unm
yaii? AJbTepHATHBHLIA BONMPOC HAUMHAETCA KaK OOIHH
BOIIPOC, 3aTeM CJeNyeT pasie/IuTe/JbHEIH CO03 or U BTO-
pas uacTh Bompoca.

4. Pasznemurenpnstit Boupoc (Tail Question)

PaszpenuTesHBINR BOIPOC COCTOUT M3 IBYX uacTel. Ilep-
Bad YaCTb — 3TO I0BECTBOBaTENbHOE IIpeAIoKeHue (YTBep-
JUTeJbHOE WU OTPUIIATENLHOE), BTOPAs, OTeJIeHHAA 3a-
IIATOM OT NepBoit — KpaTKuil Boupoc (fail — «XBOCTHK»):

Your are a pupil, aren’t you? — Brl yueHUK, He IPaB-
naan?

Ecau B mopecTBOBaTENLHON YaCTH DasiesINTENILHOTO
BOIIPOCA COAEPIKUTCS ymeeprcderue, TO BO BTOPOH — om-
puyarue. Eciiu B 110BeCTBOBAaTEJILHON YacT — OmMpPuya-
Hue, TO BO BTOPO YaCTH, KaK IIPaBUJIO, — ymeepicdenue:

You are a student, aren’t you?

You don’t go to school every day, do you?

Exercise 2.10. Read and translate into English:
1. She is a student.

— Is she a student?

— Yes, she is. / No, she isn’t.

2. He speaks English well.

— Does he speak English well?

— Yes, he does. / No, he doesn’t.
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3. They have many books.

— Have they many books?

— Yes, they have. / No, they haven’t.
4. The weather was fine yesterday.

— Was the weather fine yesterday?

— Yes, it was. / No, it wasn’t.

5. We saw a new film yesterday.

— Did we see a new film yesterday?

— Yes, we did. / No, we didn’t.

6. You can read well.

— Can you read well?

— Yes, you can. / No, you can’t.

7. There will be five lessons tomorrow.
— Will there be five lessons tomorrow?
—Yes, there will. / No, there will not (won’t).

. § Exercise 2.11. Put the questions to the follo-
wing sentences:

1. o6mme

2. creuaJbHBIe

3. pasgeJHuTeJbLHBIE

1. There is a book on the table. 2. He must work hard
today. 3. We are leaving for Moscow next week. 4. We
were reading the whole evening. 5. They don’t go to work
on Sunday. 6. It is not cold today. 7. Ann has already be-
gun to read a new book. 8. We learn English at school.
9. They will show you how to get there. 10. They finished
the translation before the end of the lesson. 11. I didn’t
feel well that evening. 12. It wasn’ difficult to do this task.

@< Exercise 2.12. Read and translate the sentences:.

1. Our family lives in a three-room flat.

— Does your family live in a three-room flat or in a
house?
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— It lives in a three-room flat.

2. They went to the same school.

— Did they go to the same school or to different
schools?

— They went to the same school.

3. He will read this book tomorrow.

— Will he read this text tomorrow or next week?

— He will read it tomorrow.

4. They are playing chess now.

— Are they playing chess or cards now?

— They are playing chess.

5. Our teacher has told us to write.

— Has our teacher told us to write or to read?

— He has told us to write.

2a Exercise 2.13. Translate the sentences into English:

1. Bam "HpasuTcda 60JbIlle aHIIWMCKUN S3BIK UIN
dpannysckuii? :

2. Ou xueer B PocroBe unu B ob6actu?

3. Ona ero MmaajaIas WIN cTapmas cectpa?

4, CTyneHTHl YiKe CIAJM 9K3aMeHbI UK HeT?

5. IleTpoBsI TOEAYT JICTOM Ha IOT UJIN HA ceBep?

6. Bam pyr yunTcs B aKaJieMHUH WJIY B YHUBepcHTeTe?

7. Ou 3Haer ee JIydlie UJIX BEI?

2 Exercise 2.14. Write down alternatve questions to
the following sentences:

1. Our teacher knows several foreign languages. 2. He
has graduated from our University last year. 3. We shall
go to Samara next week. 4. They are working in our
garden. 5. I have just read this book. 6. I took this book
from my friend. 7. He likes reading books. 8. She has
many relatives abroad. 9. They were in many countries.
10. Russia is the largest country in the world.
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UNIT3
My ACADEMY

I. TaacHble 3ByKkH [a:], [A], AnTOHEH [€2], [ei].

II. Text A: <My Academy»,
Text B: «Moscow State University».

111.§1.5e3AMYHBIE H HEOTPEACACHHO-AHIHDBIC NPEAAOKCHHS.
§2. HeompeaeacHHBIC MeCTOHMEHHA Some, any, orpuna-
TEAbHOE MECTOMMCHHE 110 H HX NPON3BOAHbBIE.

Taacusiil 38yK []

ITpu npousHeceHUH aHIJIMICKOTO IIacHOTO [a:] poT oT-
PBIT HOYTH KaxX JJIS PYCCKOI'O 3BYKA, HO A3bIK OTOABUra-
eTcA Jalblile Hasal M KHH3Y ¥ JeKHT IJI0CKo. KoHUnK
A3BIKA OTTAHYT OT HUKHUX 3y00B. ['yOBI He paCTAHYTH U
He BBIIBUHYTHI Bepe.

I'1acHsIit 3BYK [A]

IIpu npousHeceHNHN KPaTKOro riacHoro [A] ry6sl He-
MHOXXKO PaCTsIHYTHI, A3BIK OTOABUHYT HA3aM, HECKOJIBKO
riy6ske, ueM JJIA pyccKoro 3ByKa [a]. KoHuuk a3bika Ha-
XOAUTCA Y HIKHNUX 3y00B, HAOMUHALT PYCCKUM 3BYK [a]
B CJI0BaX Kambiul, cadvt, 8abL.

Jndronr [eo]. fapo 3ByKa — IriacHbIA NOXOXKUYA Ha
PyCCKUi 3BYK B ciioBe 9T0. CKOJIbyKeHYe IPOMCXOANT B Ha-
[paBJIeHNHN HeHTPAIBHOIO IIaCHOTO C OTTEHKOM 3BYKa.

Hudronr [ei]. QudroHr, AAPOM KOTOPOTO SABJIAETCH
rJacHbBIH, a CKOJIb)XKeHUe IPOUCXOJUT B HAlpaBIeHUH
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riacuoro. IlpousHocs JUMTOHT HEOGXOAUMO CIEIUTH 34
TeM, YTOOBI AP0 He OBLIO TAKHUM MU POKUM, KaK PYCCKUH
riacHblil [3], a BTOpoil aJIleMeHT He IMeBpaIaIca B pyc-
CKuii 3BYK [ii].

% Exercise A

car — far — bar

half — calf — bath
part — park — fart
cart — barter — shark
spark — bath — mark
park — raft — plant

®: Exercise B
mare — air — pair
care — dare — rare
fare — fair — hair

& Exercise C

tape — hate — bate
mate — plate — Kate
late — fate — rate
brave — maple ~ main
pain — name — day
date — may — pay

lay — hay — Ray

€ Exercise D

us — bus

tub — mud

must — sum
humble — tumble
sun — hunt

trust — last
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m Text A: «ANN’S ACADEMY» ik

Hello again! Now let me tell you about my Polytech-
nical Academy. I am really glad that I study here. It is
one of the finest country’s higher educational institu-
tions. Many famous people have graduated from my
Academy, and not only engineers or scientists, but many
outstanding writers, actors, showmen and politicians.
Studying at our Academy gives a solid background in
all spheres of knowledge and prepares for practical
work.

Our Academy is quite large and old. It was founded in
the 19" century by the famous Russian inventor Vladimir
Komarov. First, it was a small department of a large Uni-
versity, but later it was rearranged into an independent
institution. Nowadays it is a large school where more
than 5,000 students are currently enrolled. About 3,000
are full-time students, like’me, and the rest are part
time-students. There are also about 150 graduate stu-
dents. They conduct independent research work and have
pedagogical practice.

The course of study at my academy lasts five years.
There are many faculties in my academy. Here are some
of them: the faculty of industrial automation and robot-
ics, the faculty of plastics, the faculty of machine tools
and the faculty of metalworking.

Our academy is large and we have several buildings.
One of the buildings is for lectures and seminars only.
There are many large halls there so that students of 3—4
groups together can fit in there. And that is more than
100 people. The acoustics [2"ku:stiks] in such large halls
is very good but sometimes it is very noisy when students
chat during the lecture.
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We have two laboratorybuildings which are equipped
with up-to-date equipment and there students can
carry on lab works and conduct various experiments.
Many students from my group do their own research
work. ,

There are several cafes at the academy. My favourite
one is situated in a separate one-storeyed building and
people say that this is the oldest canteen or student’s cafe.
The food there is tasty and very affordable.

There are also several dormitories or hostel buildings
where students from other cities live. But you know al-
ready that I don’t live in a dormitory — I rent an apart-
ment.

Vocabulary:

currently — B HacToAlIee BpeMs

to be enrolled — uucauTHCA B CIHCKAX CTYJEHTOB
full-time students — cTyaeHTH AHEBHOTO OTAEJIEHUASA
part time-students — cTyzenTH BeuepHero oTeIeHNA
to conduct — npoBoguTH

course of study — xypc o6yuenus

industrial automation — npomeINIeHHAS aBTOMATHKA
robotics — poboroTexHHKA

plastics — naacrmaccer

machine-tools — crarku

metalworking — meTtannoobpaboTka

figure [f'1gs] — ¢urypa, nudpa

Nnoisy — urymebri

to chat — GecenoBars, 6onTaThH

to be equipped with — OniTE 060PYIOBaHHBEIM
up-to-date equipment — corpemenHO€ 060pyJOBaHME
carry on — IpPOBOJHUTH

research [r1'so:f] work — ucciegoBarensckas paboTa
one-storeyed — ogHo3TaKHOE
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a)

b)

c)

d)

56

tasty [ teisti] — BrycHBII
affordable — gocrynrasa (to afford — mosBosaTs)

ADD TO YOUR ACTIVE VOCABULARY

classroom — KJacc, ayauTopus

lecture hall — sneknuonubIi 3a1

laboratory — smaboparopusa

gym (gymnasium) — cmopT3ai

semester (term) — cemecTp

school year — yueOHEBII rof

course of studies — xypc o6yuenusa

academy — axkageMus

university — yHuBepCHUTET

institute — mHCTHTYT

faculty, college, department — daxyasrer (ex.
College of physics — dakyasrer pusuru)
department, chair of ... — xadenpa

head of the department, chief of the department,
chair (man,woman) — 3aB. Kadeppoii

substitute — samecTurenn

teaching instructor (TI) — npenogaBarenn
professor — mpodeccop

dean — jgexan

Rector — pekTop

teaching staff, faculty members — npenogasarensc-
KHI COCTaB

full-time student — cryaenT(xa) XHEBHOIO OTAEICHUA
part-time student — crynenT(ka)- «BeUuepHUK»
student of distant education — crymerT(ka) «3aou-
HUK»

student of preparatory courses — caymareas HOAKYp-
COB, «IIOAKYPCHUK »

undergraduate student — cryaernr 1-4(5) kypcos
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graduate student — crygent 5—6 Kypcos (Marmer-
PaHT, acCIUPaHT

& Exercise 3.1. Tell about:

a) your secondary school (college)
b) the faculty of your university

¢) your favourite teacher at school.

& Exercise 3.2. Do you know?

1) When was your University or Academy estab-
lished?

2) Who was the first Rector?

3) Were there any famous a) scientists, engineers
b) politicians c¢) artists among the graduates of your In-
stitute?

4) How many people are currently enrolled?

5) What is the most popular faculty in your Academy?

Exercise 3.3. Do you agree or disagree with the
following statements:

a) Larger schools are better than smaller ones.’

b) It is impossible to enter the university if you
haven’t attended preparatory courses.

¢) The best professors are the oldest ones.

d) It is better to live in a dormitory or student hostel
than to rent an apartment. '

e) Professors always know more than students and
teaching instructors,

" & Text B: <MOSCOW STATE UNIVERSITY»

Moscow State University is the oldest, autonomous,
self-governing and state-supported institution of
higher learning, founded in 1755 by the scientist
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Mikhail Vasilyevich Lomonosov. Located in Moscow,
the university is composed of facuities of biology, chem-
istry, computational mathematics and cybernetics, eco-
nomics, foreign languages, fundamental medicine, geo-
graphy, geology, history, journalism, law, mechanics
and mathematics, physics, psychology, sociology, and
soil sciences, as well as an institute of Asian and African
Studies. Several museums, colleges, and a number of in-
stitutes are affiliated with Moscow University, and a
preparatory faculty teaches Russian language and other
subjects to foreign students.

Except for the science faculties and some of the arts
faculties — which are situated in south-western Mos-
cow — the remainder of the faculties are located in the
older university buildings in the centre of the city. A di-
ploma in a given field of study is awarded after five or
five and a half years of study. After three additional
years and the completion of a thesis, the kandidat nauk
degree is awarded. The highest degree, the Doctor of Sci-
ences, may be attained upon completion of a thesis based
on independent research.

A) BeaninuHpie ¥ HeonpeaeeHHO-INIHbIe TPe/INI0MeHU .

Anraniickue IPeIoKeHNA OTINYAIOTCA OT PYCCKHUX
TeM, UTO B HUX BCerja ecTh MOAJIeXKalllee U CKazyemoe.
IlosToMy B 0e3MHUYHBIX TIPEJJIOKEHUAX, KOTa HeT IOoJ-
JIeXKalero, UCII0JabayeTcs B Kadec ree GopMaJIbHOro IIOA-
Jexalnero MmecrouMmenue it.

It is cold today. Cerogus X0JIOQHO.

Kax Buzum, Ge3nuunbie IpPeAIOKeHU TAKOTO THUIIA
COCTOAT M3 MECTOMMeHHus il, KOTOpoe He MepeBOJUTCH,
rJ1aroja-CBA3KHY B HYKHOM II0 CMBICTY BpeMeH! ¥ HMEeH-
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HOH Y4acTH CKa3yeMoro, BRIDaXXeHHOTO JUallle BCEro ume-
HeM IIpujarareJbHbiM. IMeHHaa yacTh MOKeT ObITh TaK-
JKe BhIpajkeHa MMeHeM CYINEeCTBUTENLHBIM MM HMEeHEeM
YHCIUTEIBLHBIM.

It’s nice to meet you. IIpuATHO TIO3HAKOMUTHCH.

It is nine o’clock now. Ceituac 1eBATH YacoOB.

Ouens yacTo Oe3JIHYHBIE NPEAJIOXKeHH OIUCHIBAIOT
ABJIEHHE [IPUPOAEI, COCTOSHUE IOTObI, 0003HAYAIOT Bpe-
M#, pacCTOAHHUE.

BomnpocutenbHasd U OTpUIaTeJIbHAA GOPMBI 0€3IUd-
HEIX IPeAJI0KeHI T 00pa3yroTeA II0 TeM JKe IIPaBHJjIaM, YTo
1 BOIIPOCUTEIbHBIE M OTPHUIIATEAbHEIe HOPMBI IPEJIIOMKe-
HUH C *MEHHBIM COCTABHBIM CKa3yeMbIM.

Is it cold? — Xonoguo?

Wasn’t it interesting? — PasBe 970 He OLI0 HHTEPECHO?

YHactuna not cTaBUTCA I10CJI€ IEPBOTO BCIIOMOTATeIb"
HOT'O TJIaroJia.

Exercise 3.4. IlepeBegure Ha aHTIUHCKMIA SI3LIK.

1. Ceronusa xononuo. 2. Uner cuer uesnbli nedsb. 3. Cei-
yac yTpo. 4. BoLjIo TpuATHO MO3HAKOMHTLCS € BAIIUM ADY-
rom. 5. TTospuo. ITopa coare. 6. Pasee aT0 He cMeIIHO?
7. Ceituac yxxe 10 gacos yrpa. 8. Ha ynune xonxonuo?
9. Ceifuac paHHAS BecHa, HO yixe Temyo. 10. 3to ganeko
orcrona?

B) HGOHQQQEJIQHHBIG MECTOMMEHMd some, any, oTpu-

IATeJbHOEe MECTOUMEHHNE L0 M MX IIPOU3BOIHEIE.
YruorpebieHue some 1 any, a Takke UX IPOU3BOSHBIX
onpeensieTca TUIOM IPEATOIKEHU .
B yTBepAUTEIBHOM IIPENJOKEeHUH YIIOTPebasiioTed,
KaK IIPaBUJIO, MECTOMMeHHe Some 1 ero IIPpOu3BOIHEIE:
Give me something to read, please.
I met him somewhere before.
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B BOIIPOCUTENIBHBIX ¥ OTPUIATENBLHEIX IPeJIOKeHN -
AX OOBIYHO UCHOJIb3YIOTCH MECTONMEHME any U ero npo-
HMBBOJHBIE:

Have you seen him anywhere?

Isthere anything I can do for you?

B oTpunaTeIbHBIX IPEIIOKEHNAX UCIIOIb3YeTCA T160
MeCTOMMeEHYE any M ero Ipou3BOJHEIE,

I cannot find this book anywhere.

nmbo oTpuIaTeabHOE MECTOMMEHYE 110

There is nobody in that room.

Thereisn’t anybody in that room.

Pasinumns MeskIy MECTOVMEHUAMMU any U Some — B CTe-
TIEHH HeOIIPeAeJIeHHOCTH, I09TOMY MHOTJa MeCTOMMEeHNe any
MOXKHO BCTPETUTE U B YTBEPAUTEIIHHBIX NPEIJIOKeHNAX:

You can find this book anywhere. — 3Ty KHUT'Y BHI
MOY&eTe HAWTH I'je YroLHO.

Exercise 3.5. Make 16 pronouns and translate them:

O6paseir;: some + body = somebody — xTo-TO, KTO-
HUOYIb
some body
any one
no thing
every where

Exercise 3.6. Insert somebody, anybody, nobody or
everybody:

1.The question was so difficult that ... could answer
it. 2. ... left his bag in our classroom yesterday. 3. Has
... in this group got a dictionary? 4. I am afraid there is
... in the office now. It is too late. 5. ... knows that water
is necessary for plants. 6. Is there ... here who knows
English? 7. You must find ... who can help you. 6. ... knew
anything about our home task. 9. ... can answer this ques-
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tion. It is very easy. 10. There is ... in the next room. I
don’t know him. 11. Please tell us the story. ... knows it.
12. Is there ... in my group who lives in the hostel?
13. Has ... here got a red pencil?

22 Exercise 3.7. Translate into English:

1. Tyt ecth xTO-HUOYAL? 2. B cagy Hukoro Het. 3. B
Hallell KOMHATe ecTh KTo-HuOyas? 4. B Kimacce ecThb KT0-
T0. 5. Tam HUKOro HeT. 6. B cany ecTb KTo-HNOyab? 7. Ha
cToJie ecrb uTo-HNOYAL? — Het, Tam Huyero Her. 8. B cym-
Ke 4To-TO ecTh. 9. B 3T0l KHMIe eCcTh UTO-HUOYAb UHTE-
pecuoe? 10. Ha crene ecTh kakue-HUOYyAb KaPTUHBI? —
Ila, TaM ecTh HeCKONBKO. 11. B kabuneTe JUPEKTOPA €CTh
Kro-uubyns? — Her, Tam Hukoro Her. 12. B nameit 6u6-
JUOTeKe eCTh KaKue-TO KHUTHY Ha aHIVIMHCKOM fA3BIKe.
13. B Bameii 6u6IH0TeKe ecTh KaKUe-HHOYIL KHUT'Y HA
aHraniickom siabike? 14. Moii Apyr He X0oueT MHe HUYEro
crasarbk. 15. I xouy npoBecTH JieTHV e KAHUKY bl Ilje-HU-
6yan Ha 6epery Yepuoro mops. 16. Ecam BbI TOJIO{HEI, [TO-
umuTe 4To-HMUOYAbL B XonoguasHuke. 17. Pacckamxure
HaM Bce o BamieM nytemecTsuu.18. Hukro aurze He mo-
MOT eMy.



UNIT 4
MY HOME TOwN

I. Taachbie 3Bykm [u.], [u].

I1. Text A: «Sochiy,
Text B: «<Rostov-on-Dony.

II1.§1. Mecroumenns litile n few U1 MeCTOHMEHHbBIE BbIpa-
Kenud a little u a few.
§2. O6opor there is / there are.

T'nacwusiii 3ByK [u:]

ITpw mpon3HeceHN N JOJIrOro IIacHOro 38yKa [u:] ry6sr
HANPAKEHBI ¥ CHJIbHO OKPYIVIEHLI, HO TOpa3/[o0 MeHbIile
BBHIIBHHYTHI BIIEPE], YeM IIPH PyCCKOM 3BYKe [y]: moon.

Ha nuctme nepenaercs 6yKBocoueTanueM aBoiiHoe O,
3a MCKJIIOUEHHEM cliyuyaeB uepep 6yksoi k. Hanpumep:
500N — CKOpO, 6CKOpe, MOON — JAYHA

Hcrnarwwenue: book — kHura (kparxoe u)

T'aacusrii 3BYK [U]

ITpu npousHEeCeHN N KPAaTKOTo IVIACHOT0 3ByKa [u] ry6nr
3aMeTHO OKPYIJIEHbI, HO He BBIJBUHYTHI BII€pe], A3bIK OT-
TAHYT Ha3ak, HO HECKOJIBLKO MeHbIIe, YeM 114 u: (U 1oJ-
roro). 3Byk HaloMuHaeT 6e3yZapHBblii pycckuii 3BYK [y] B
cJIOBax nycmoii, mynoil, IPOU3HEeCEHHBIH 0663 BRIABHIKE-
HUA ryd Buepen:

hook — KpmOK, look — B3rNIAN

3anoMinTe CI0BA, B KOTOPHIX B KauecTBe MCKIIO-
yeHus ppoussocuresa [u] : put — kaxacrs, pull — Ta-
_HYyTB, push — ronkare, full — mosmmeri -+ = . oo
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& Exercise A

too — tooth — food
boot — fool — foot
soon — spoon — tooth
boot — mood — shook

®: Exercise B
took — shook — nook
hook — look — cook

®: Exercise C

fool — pool — hook

fool — too — book

cook — baot — loop

foot — cool — mood

shook — seon — spoon — moon

& Exercise D
pull (raryTHL) — pool (bacceiin)
tool (uucrpyment) — full (monuwIi)

Text A: «<SOCHI»

«Big Sochi — the best place on the Earth!»

Hello, everyone! Here is Ann - Sokolova again. This time
I’ll tell you about my lovely hometown — Sochi. I am sure
everyone knows where Sochi is. For those who are not
really sure I remind that it is situated on the Black Sea
coast about 1500 km south from Moscow.

But what makes this city so special? Sochi is called
the city of three seasons because there’s no winter here.
As we usually say, «the golden autumn slowly turns into
the early spring.» When golden leaves slowly fall down
on the earth the first flowers begin to blossom. Sochi is
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the only northern subtropical city in Russia. One can
bathe in the Black Sea from May till October because the
water of the Black Sea is still warm. The water of ‘the
Black Sea contains many chemical substances such as
iodine, chlorine, bromine, sulphates, carbonates, so-
dium, potassium, etc. All of them react with your body
and make you healthier. There are many mineral water
springs in Sochi and its area.

Have you ever heard the name Big Sochi? Sochi is one
of the most stretched cities along the sea coast — it is
148 km long! Small towns and cities Adler, Khosta,
Kudepsta, Dagomys and Lazarevskoye belong to Big
Sochi!

The history of this area goesback to the ancient times.

One can call this area «the Cradle of Mankind ». Peo-
ple came here from the Asia Minor 400—-350 thousand
years ago. There are more than 150 historical places of
interest in the area. Here the camps and caves of pre-
historic people have been found.

The dolmens — massive prehistoric grave structures
from the 2nd thousand B.C. are the features of the Bronze
era. The most ancient five-stone dolmens are found in
the Sochi area. Travellers of the 19th century called
dolmens «the houses of the giants» because each grave
stone weighs from 500 to 3000 kg. It is still uncertain
what technical developments made it possible to con-
struct such structures.

The rich lands of Caucasus always attracted invad-
ers: Greeks, Romans, Arabs, Genuese, Turks.

In the VI century B.C. the Black Sea coast attracted
Greek colonists, who have based a number of trade-set-
tlements, such as Dioscuria (modern city of Sukhumi),
Pitiunt (Pitsunda), Triglif (Gagra).
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Christian religion was brought over from the Byzantynne
three centuries earlier than to Russia. In the end of X* —
beginning of the XI'" centuries A.D. the first known christian
constructions were built in Loo, Galitsino and Veseloye.

During the XVIII*-XIX" centuries Russia conducted
long wars with Turkey for the exit to the Black sea. In
1829, after the end of Russian-Turkish war, by the peace
treaty the Black Sea coast of Caucasus, from the mouth
of the Kuban river up to a fort St.Nicholas (to the south
of modern city Poti), has departed to Russia.

Symbol of the victory of the Russian weapon in the
war of 1829 is the monument near modern hotel «Lenin-
grad» — «Anchor and Cannon».

The end of Russian-Turkish war has not solved all the
problems of strengthening of Russia on the Black Sea
coast. The Black Sea coastal line consisting of 17 forts
was created with this purpose.

On April 21st, 1838 a small wooden fortress was es-
tablished in the Sochi river area to protect this land from
local tribes. It was named Alexandria in honour of
emperess Alexandra. It was renamed one year later, on
May 18, 1839 and became Navaginskoye. But in 1854,
because of the beginning of the Crimean war, the fortress
was destroyad by Russian army. Russians left this area.
Only 10 years later, on March 25th, 1864 the new for-
tress named Dakhovskiy was established on the place of
the Navaginskiy fortress.

In 1896 by the decision of the Tsarist government for-
tress Dakhovskiy was renamed in the settlement of Sochi,
after the name of the river Sochi.

In the end of XIX* century the Black Sea coast was
intensively occupied by the immigrants from central
parts of Russia, Moldova, the Ukraine, Byelorussia,
Georgia and Armenians and Greeks from Turkey. The
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Sochi district becomes multinational area of Russian
Empire. ' :

In Soviet times Sochi was a quickly developing port,
industrial and resort city on the Black sea. The fast de-
velopment of the city and construction of modern houses
was due to Joseph Stalin’s sympathy to this place. Many
streets in the center of Sochi look like the center of Mos-
cow built in 30s and 50s.

Untll now the favourite residence of Russian Presidents
was Bocharov creek (pyueii). Ski resorts of Krasnaya
polyana, warm blue waters of Black sea, luxurious tennis
courts create irresistable atmosphere around the place.

I guess, I have taken a lot of your attention already.
You know yourself what a popular resort is Sochi nowa-
days. Just buy the ticket and have your suitcases packed!

Vocabulary:

to remind — HanoMmHaTH

to turn into — npepamarses (80 uTo-11160)
biossom — meecTn

chemical substances — xumMHyeckue BerecTBa
iodine ["aroudi:n] — itoz

chlorine [ "klo:ri:n] — xs10p

bromine ['bro:mi:n] — Gpom

sulphate ["salfert] — cynsbar

carbonates [ ka:boneits] — rapborars:

sodium [ soudiom] — marpmit

potassium [pa’taesiom] — xanuit

to be stretched — OBITH BHITAHRYTHEIM

events — coOBITHA, MEPONIPUATHS

«the Cradle of Mankind» — «Kosbibenb yesioBeuecTBa»
B.C. (Before Christ) — no H.53.

Asia Minor — 1-o8 Manas Asua

camp [kemp] — nareps
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cave [kerv] — memepa

Bronze era — 6pOH30BEIN BeK

pre-historic — poucropuueckuit

grave structures — MOTUJIBHUKH

dolmens — noJbMeHbBI

features — ocobernocTu

to weigh — BecuTh

uncertain — HeonmpeJleHHBIH

construct — BO3BOAUTH, CTPOUTH

attract [o'treekt] — npusmerars

invader [1n’veida’] — saxBaruuk
trade-settlements — Toprosuie nmocesnenud, hakTopuu
Byzantynne — Buzantusa

A.D. — (Anno Domini) — Harme aps! (H.3.)
to conduct — noposoguTs

exit [ eksit] — Berxox

peace treaty [ tri:ti] — mMupHsIi gorosop
mouth of the river — ycTtbe pexn

weapon [ 'wepan]| — opyskue

anchor ['®pka’] — axops

cannon — UyIIKa

purpose [ pa:pas] — mess

fortress [ fo:tris] — dopr, yxpernnenue

in honour of emperess Alexandra — B YyecTs UMUe-

paTpuIbl AJTeKcaHapbl

to be occupied [ okjupaid] — GeiTe 3aHATHIM, 3aceseH-

HbIM

due to — Gmaronaps (xomy-n1ubo, yemy-Jiubo)
luxurious [lag’zjusrias] — pockomHLIH
irresistible [1r1 z1stibl] — BeoTpasumerit

ADD TO YOUR ACTIVE VOCABULARY:

a) village — ceno, fepesHsa

cossack’s settlement — Kazaupa cragunma
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town — He6OJIBIION rOPOR,

suburbs — npuropoasl

city — KpyIHBIA ropos

center of the region — paitoHHBIH eHTp

capital of the republic — cTronnna pecny6auku

capital of the federal district — cTonuna degepans-

HOT'Q OKpyra
b) ancient history — apeBHAs ucropusa

medieval history — cpenuesexosas uctopus

Dark Ages — cpefHue BeKa

Tsarist’s Russia — mapckas Poccus

Great October revolution — Benukas oxkrsaépsckasd

PEBOIIOIUSA

Great Patriotic War — Benuxaa OreuecTBeHHas

BOMHA .

WWII (World War II) — sTopast MupoBas BoiiHA

soviet times — coBeTckue BpeMeHa

former USSR — Gnismnit CCCP
¢) historical center — ucropuueckuii menTp

cultural center — KyALTYDPHBIN LEHTD

trade center — TOProgwIil IIeHTP

transport center — TpascIoOpTHLINA IIEHTD

Exercise 4.1. Translate into English:

1. Moii poxgHoii ropox 6611 OCHOBAH BO BpeMsI 1IapcTBO-
Banud Hukonas 1.

2. IlepBoe yKpelJIeHNE Ha MecTe cOBpeMeHHOro Coun
OB1JI0 HA3BAHO B YeCTh UMIIEPaTPHUIlH AJIeKCAH[PhI.

3. Bo Bpems Besukoi oreuecTBEHHOM BOMHEI HeMelr-
KUe BOHCKa ABayKALI 3aXBATHIBAJIM HAII I'OPOJ.

4. BraguMup — OZUH U3 APEeBHEHINX DYCCKKX TOPOJOB.

5. Markuii KIUMaT 1 TJIOKOPOAHEIE 3€MIIK Beeryia npu-
BJIEKAJIM 3aXBATUYMKOB Ha Gepera Ky6anu.

6. Benukwmit pyccxuii usobperarens Bragumup Koma-
POB KU ¥ paGoTal B HalIeM ropoje.
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7. CoBpemenuslii HoBOpoCCHIICK — 9T0 KpyIHEHAIINH
IIOPTOBLIH ropos Ha ncbepexkbe YepHOro MOPS.

8. Ham ropoj aB/geTcA O4HOBPEMEHHO KPYIHBIM MH-
IYCTPUATBLHBIM ¥ UCTOPUYECKHUM I[EHTPOM PErvoHa.

Exercise 4.2. Answer the following questions:

1. Do you study in your hometown or you just live here
while studying?

2. Do you like the city where you study? Why and
why not?

3. Do you know the history of your hometown?

4. When was your hometown founded?

5. Do you know any famous people who were born in
your hometown?

6. What are the places of interest in your hometown?

7. What is your favourite place in your hometown?

Exercise 4.3. Derive the adjective (upuiarareabHoe)
from the noun (cymecreuTeabsHoe):
history — historical
military —
culture —
science —
industry —
trade —
¢ agriculture —

e administration —
e politics —

e Text B: «<ROSTOV-ON-DON».. -

Rostov-on-Don, the capital of the Southern federal
district and Rostov region, is a comparatively young
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city. Not so long ago Rostovites celebrated its 250 an-
niversary. The city was founded in 1749 when a cus-
tom-house on the Temernik river was set up. Accord-
ing to alegend, Tsar Peter the First tried the water from
a spring when he stopped on the right bank of the Don
on his way to Azov. He was so pleased with the taste of
water that he called the spring «Bogaty istochnik» —
Rich spring. The name of the spring gave the name to
the street. The water is being bottled now and sold all
over the country.

But only years later, after the death of Tsar Peter1,
under the rule of Katherine IT a fortress was built here.
The main purpose of the fortress was to support the
customs effectively operating in this trade and trans-
port active region. The fortress was named after
Dimitry Rostovsky, the Archbishop of Rostov the
Great. The town grew later on, round the walls of the
fortress and it was also called «Rostov which lies on the
river Don».

Rostov is situated on the right bank of the river Don,
not far from the Sea of Azov. Due to its geographical
position the city grew rapidly.

After the hard years of the Civil War Rostovites re-
stored the ruined economy of the region.

During the World War II Rostov was occupied by the
Germans twice. They destroyed almost all the city. Nowa-
days Rostov is the largest city in the South of the coun-
try. It’s a big sea and river port and an important rail-
way junction. Rostov is called «The Gateway to the Cau-
casus».

The main branch of industry is agricultural machine
building. «Rostselmash» is a giant machine building
plant producing a lot of agricultural machines. Facto-
ries of Rostov produce champagne, cigarettes, musical
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instruments which are well-known abroad. There is also
a big helicopter plant in Rostov.

Rostov is the cultural centre of the Rostov region.
There are many educational establishments in Rostov in-
cluding the Rostov State University founded in Warsaw
in 1815. There are six theatres in Rostov (Gorky Drama
Theatre, Philharmonic, Puppet Theatre, Theatre of Mu-
sical Comedy, Theatre of Young Spectators and Musical
Theatre).

There are two museums (Local Lore Museum, Fine
Arts Museum), eight stadiums, several Palaces of Cul-
ture, a lot of cinemas, libraries, parks and gardens.

Rostov is famous for many prominent people who lived
here.

The city is very green. There are a lot of parks in the
city. In summer you can see a lot of people on the beach
on the left bank of the Don river.

General understanding:

1. What is the status of Rostov-on-Don now?

2. Is Rostov-on-Don an old city?

3. What role did Peter the Great play in the hlstory of
Rostov-on-Don?

4. Why did Peter the Great call the spring «rich».

5. When was the first fortress built? How was it called?

§1. Mecronmenuga little u f_e_w M _MeCTOWMEHHBIE BEI-

paxenud a litilen a few.

Mecroumenue little 1 MecTOMMEHHOE BHIpasKeHUE @
little ynoTpe6iasA0TCA ¢ HEUCUHCIAEMBIMH CYIIECTBHU-
TeJIbHBIMH, MECTONMEHUE few 1 MeCTOMMEHHOe BBIpaXKe-
HUe a few — ¢ MCUNCIACMBIMH:
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Give me a little water, please.

Thereis little milk in the bottle.

I have a few friends in Minsk.

I've got only few pencilsin the box.

Mecroumenns few u little ozaavaror «Majno», a MecTo-
UMeHHbIe BrIpaskenud a few u a little — «umemHuOrO0».

Much (MmHOr0) yorpebiseTcs ¢ HEMCYUCIAEMBIMMY CY-
IeCTBUTENbHEIMY, many (MHOT'0) — C HCUNCIIEMbIMH.

®: Exercise 4.4. Insert much, many, litile, a little,
few, a few:

1. I’'dliketosay  words about my travelling. 2. She
gave him ... water to wash his hands and face. 3. He had
... English books at home, so he had to go to the library.
4. After the lesson everybody felt ... tired. 5. Let’s stay
here...longer. Ilike it here. 6. There were ... new words
in the text and Peter spent ... time learning them.
7. There was ... sugar in the bowl, and we had to put ...
sugar there. 8. My mother knows German ... and she can
help you with the translation of this text. 10. When we
walked ... farther down the road we met another group
of pupils. 11. Have you got ... time before the lesson?

€< Exercise 4.5. Translate into English:

MHoro Terpazieil, MHOTO MOJIOKa, MHOT'O BOJEI, MHOTO
JHel, MHOTO Ta3eT, MHOT'O MeJjIa, MHOTO cCHera, MHOT0 JieT,
MHOI'0 KapTuH, MHOT'0 MY3bIKY, MHOTO Caxapa, MHOTO Yasd,
MHOTO JIMMOHOB, MHOT'0O Mfica, MHOT'O KOMHAT, MHOT'0 YU~
TeJIed, MHOT'O PaBOTEl, MHOTO BO3LYXa, MHOTO IITHII, MHO-
T'o MaIltyH,

> Exercise 4.6. Insert much or many:
1. Please don’t ask me ... questions. 2. How ... money
have you got? 3. I never eat ... bread with soup. 4, Why

72



Unir 4

did you eat so ... ice-cream? 5. She wrote us ... letters
from the country. 6. ... of these students don’t like to
look up words in the dictionary. 7. ... in this work was
too difficult for me. 8. He spent ... time writing his
composition in Literature. 9. There were ... plates on the
table. 10. Thank you very ... ! 11. ... of my friends are
preparing for their entrance examinations now. 12. I
don’t like ... sugar in my tea.

2= Exercise 4.7. Translate into English:

1. B crakane ecTk HeMHOTO MOJIOKa. 2. B TeTpazu oc-
TAJIOCh MAJIO YHCTHIX cTpaHuil. 3. Y Tebs MHOro kode? —
Hert, ouens mayo. 4. HemHOTHE M3 aHIVIMYAH F'OBOPAT 1O~
pyccku. 5. ¥V HuUX 3[eCh OYeHBb MaJyo Apysei. 6. ¥ Hero
OUYeHb MaJIO BpeMeHH JiJIst uTeHud. 7. ¥ IleTpa MHOTO pyc-
CKUX KHUT M MaJIO aHIVIMHCKUX KHNT. 8. ¥V MeHdA ecThb He-
MHOTO BPeMeHH BeuepoM, YTo0bl 3aKOHYUTH 3Ty pabory.
9. {1 npoBOXKY MHOTO BpeMeHHU B OubiOTeKe, IIOTOMY UTO
{1 FOTOBJIIOCH K 9K3aMeHaM.

§2. O6opor thereis / there are .

O6opor there is / there are cy>XKUT IJis BBIpAKeHUA
Hanmuus (OTCYTCTBUA) KaKOro-Inbo IpeiMeTa B oIpese-
JIEHHOM MeCTe NJIM B ollpefieIeHHOe BpeMs. POPMEI IPo-
mrepIero u 6yayuiero speMmenu: there was, there were u
there will be.

There are some pictures on the wall. Ha crene He-
CKOJIbKO KapTHH.

There was nobody in the room. B xomHaTe HUKOTO He
OBLIO.

Bri6op ¢opmel riraresa to be saBUCHT OT Ynca cylue-
CTBUTEJILHOIO, CIELVIOIIEero Cpasy 3& HUM:

Thereis a chair and two armchairs in the room.
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There are two armchairs and a chair in the room.

Bonpocurensusie npeanoxkenus ¢ oboporom thereis /
there are crposiTea CleAYIOWIUM 06pasoM

O6uuit Bonpoc: Is there anything in the bag? Will
there be lessons tomorrow?

Cunenupanbusrit Bonpoc: What is therein the bag?

Pasgenurenbrniil Bonpoc. There are some pupils in
the classroom, aren’t there?

= Exercise 4.8. Insert to be in the right form:

1.There... a telegram on the table. 2. ... there any tel-
egrams from Moscow? Yes, there...some. 3. ... there...
a flight for Moscow tomorrow? Yes, there ... . 4. There
... much snow last winter. 5.There ... a lot of stars and
planets in space. 6. ... there ... alift in your future house?
Yes, there ... ... . 7. Some years ago there ... many old
houses in our street. 8. ... there any lectures yesterday?
No, there... 9. ... there alamp over the table? Yes, there
... . 10. ... there any interesting stories in this book?
11. ... there a test last lesson? No, there ... . 12. Soon
there... ... a new film on.

Exercise 4.9. Translate the following sentences and
put general questions to them:

1. There are some new pupils in our group. 2. There is
no book on the table. 3. There were many old houses in
our street. 4. There are 4 seasons in a year. 5. There will
be a conference next week. 6. There are many large cities
in our country. 7. There was nobody in the room. 8. There
are 7 days in a week. 9. There is something on the shelf.
10. There are many places of interest in London. 11. There
are many beautiful flowers in our garden. 12. There was
much work last week.
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22 Exercise 4.10. Rewrite the following sentences in
Past Indefinite and Fuiure Indefinite, translate them
into Russian:

1. There is much snow in winter. 2. There are 4 thea-
tres in our city. 3. There is no lift in our house. 4. There
are many new books in our library. 5. There is little milk
in the bottle. 6. There are 3 rooms in our flat. 7. There is
a map on the wall.



UNIT5S
RUSSIA IS MY HOMELAND®

1. Taacubie 3ByKH [o:], [0], AH®TOHT [au].
II. Text A: «The Russian Federation»,
Text B: <(Moscowy.
I11.§1. Bpemena aHTAHICKOro raaroaa,
§2. IIpaBHABHBIC H HENPABHABHBIE TAATOALI.

T'nacHsrit 3ByK [0:] — mourwmit raacusii. [lid Toro, 4ro-
651 IPaBUILHO IPOU3HECTH 3BYK, CJIe/lyeT IPUAATh Opra-
HaM pedH NOJI0KeHne, KaK P IPou3HeceHNH 3ByKa [a:],
3aTeM 3HAUUTEJIBHO OKPYIJIUTh I'y0Bl I HECKOJILKO BBIJ-
BUHYTb HX BIepe[.

TnacHsrii 3ByK [2]. Iln14 Toro, 4To6BI IPOU3HECTH, CJIE-
AyeT UCXOAUTH U3 MOJIOKEHNA OPraHOB Pyl IIPHU ITPOU3-
HeCceHu¥ 3ByKa [a:], 3aTeM cierka OKpyriauTh ryGel ¥ Ipo-
M3HeCT! KpaTKuii 3ByK [2].

HudTonr [ou]. 3ByK npeacTaniaeT cofoi HEUTO cpen-
Hee MeKAy pycckumu asykamu [o] u [a]. I'y6ut npu nipo-
M3HECeHUH HAYaJIa 9TOro ZUGTOHTA CIerKa PACTAHYTHL 1
OoKpyryieHbl. CKONbIKeHNEe IPOUCXOAUT B HAIIPABJICHUH
raacHoro [u].

®: Exercise A
more — score — tore
floor — for — form
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fork — pork — sport
dawn — hawk — because
@< Exercise B

not — top — hot

dot — mop — mob

€ Exercise C

tone — note — smoke
cone — loan — moan
code — hope — cope
lobe — mould — gold
boat — soap — coat

m Text A: «THE RUSSIAN FEDERATION» :

The Russmn Federation is the largest country in the
world. It occupies about 1/6 of the Earth surface. The
country is situated in Eastern Europe, Northern and Cen-
tral Asia. Its total area is over 17 million square km.

Our land is washed by 12 seas, most of which are the
seas of three oceans: the Arctic, the Atlantic and the
Pacific. In the south and in the west the country bor-
ders on fourteen countrees. It also has a sea-border with
the USA.

There is hardly a country in the world where such a
great variety of flora and fauna can be found as in our
land. Our country has numerous forests, plains and
steppes, taiga and tundra, highlands and deserts. The
highest mountains in our land are the Altai, the Urals
and the Caucasus. There are over two thousand rivers in
the Russian Federation. The longest of them are the
Volga, the Ob, the Yenisei, the Lena and the Amur. Our
land is also rich in various lakes with the deepest lake in
the world, the Baikal, included.
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On the Russian territory there are 11 time zones. The
climate conditions are rather different: from arctic and
moderate to continental and subtropical. Our country is
one of the richest in natural resources countries in the
world: oil, natural gas, coal, different ores, ferrous and
non-ferrous metals and other minerals.

The Russian Federation is a multinational state. It
comprises many naticnal districts, several autonomous
republics and regions. The population of the country is
about 140 million people.

Moscow is the capital of our Homeland. It is the larg-
est political, scientific, cultural and industrial center of
the country and one of the most beautiful cities on the
globe. Russian is the official language of the state. The
-national symbols of the Russian Federation are a white-
blue-red banner and a double-headed eagle.

The Russian Federation is a constitutional republic
headed by the President. The country government con-
sists of three branches: legislative, executive and judi-
cial. The President controls only the executive branch —
the government, but not the Supreme Court and Federal
Assembly.

The legislative power belongs to the Federal Assem-
bly comprising two chambers: the Council of Federa-
tion (upper Chamber) and the State Duma (lower Cham-
ber). Each chamber is headed by the Speaker. The ex-
ecutive power belongs to the government (the Cabinet
of Ministers) headed by the Prime Minister. The judi-
cial power belongs to the system of Courts comprising
the Constitutional Court, the Supreme Court and fed-
eral courts.

Our cotintry has a multiparty system. The largest and
most influential political parties are the «Unity», the
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Communist party, the «Fatherland-All Russia», «The
Union of the Right Forces», «The Apple», Liberal-Demo-
cratic and some others. ,

The foreign policy of the Russian Federation is that
of international cooperation, peace and friendship with
all nations irrespective of their political and social sys-
tems.

Vocabulary:

to occupy [ okjupai] — saHuMaTE

surface ["sa:fis] — moBepxHOCTH

total ["toutl] area ["eoria] — cbmaa nromans

to border on — rpaHHYUTL C

numerous | nju:maras] — MHOTOUHCIEHHEIe

steppes — crenu

taiga — raiira

highlands — ropubie BO3BBIMEHHOCTH

the Urals ['juaralz] — Ypanbckue roper

the Caucasus [ko:kasas] — Kaskas

climate ['klaimit] conditions [ken’difonz] — xiuma-
THYeCKHUe YCJIOBUSA

moderate [ 'modarat] — ymepennrii

ore [0:'] — pyza

ferrous and non-ferrous metals — yepHbIe U IIBETHEIE
MeTaJJIbI '

state — rocyagapcTso

to comprise — BKJIIOYAaTh, OXBATHIBATh

banner — 3Hamsa, daar

legislative ["led3islotiv] sakoronaTempHbLH

executive [19°zekjutiv] — ncnonsurensHas

judicial [d3u:"difl] — cyneGrasn

Federal Assembly — ®egepansroe Cobpanue

the Council [ kaunsl] of Federation — Coser ®ezneparuu
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State Duma — I'ocygapcreennas [lyma

Supreme [su’pri:m] Court [ko:t] — BepxoBHsiii cyn
influential — sausTensHbIMR

foreign ["form] policy — MexzyHapoaHas noxuTuka
irrespective — He3zaBUCUMO

General understanding:

1. Is Russia the largest country in the world?
2. What oceans wash the borders of the Russian Fed-
eration? '
3. How many countries have borders with Russia?
4. Are Russian flora and fauna various?
5. What are the highest mountains in Russia?
6. What is Baikal famous for?
7. What is the climate in Russia like?
8. What is the national symbol of Russia?
9. What does the Federal Assembly consist of?
10. Who is the head of each Chamber of the Federal
Assembly? '

Exercise 5.1. Translate into English:

1. Obmaa nmoimgans Poccuiickoii denepanuu cocTas-
Jszer 6onee 17 MUJITHOHOB KUJIOMETPOB.

2. B mupe BpsJ JIK eCTh ele O[JHA CTPaHAa ¢ TAKOH pas-
Hooo0pasHoi dropoil u payHOI.

3. Ozepo Baitkan — caMoe IrIy60oroe 03epo Ha 3eMHOM
mape ¥ CAYXHT IPeEMeTOM FropAOCTH POCCUAH.

4. Ha repputopuu Poccuiickoii dhemepanuu cyuiecrsy-
eT 11 11acoBBIX 1OSICOB.

5. Poccusa aBiAeTca KOHCTUTYIIHOHHOM pecnyGanKoi
€ Ipe3ueHTCKOM hopMoOil IpaBieHUS.

6. 3axkoHazaTeIbHAS BJIACTh NpUHAAIeKUT Penepasp-
oMy CobpaHuIo, COCTOANIEMY U3 ABYX IIaJaT.
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7. B PoccuiickoM IapjaMeHTe IPeACTABJIEHBl TaAKUe
napruu, Kak «EgnacrBo», KIIP®, «OrevecTBo—Bcea
Pocensa», «A6aoko», CIIC, JIIIIP.

8. 3akoHogaTeabHAd ¥ cyAeOHas BJIACTH IPAMO HE 10~
ypaAoTea [IpesuieHTy.

- Exercise 5.2. How well do you know your Homeland?
Whatis (are):
e the biggest Russian lake?
e the longest Russian river (in European and Asian
parts of the Russian Federation)?
e acity with subtropical climate?
e cities with arctic climate?
e agricultural regions?
e old historical cities?
e places of recreation and tourism?

& Text B: «MOSCOW»

Moscow is the capital and largest city of Russia. It is
also the capital of Moscow Oblast, and it stands on the
Moskva River. Moscow is the economic, political and
cultural centre of Russia. Railways and numerous air-
lines link the city with all parts of Russia. Navigable
waterways, including the Moscow Canal, Moscva River,
and Volga-Don Canal, make the port areas of the city di-
rectly accessible to shipping from the Baltic, White,
Black, and Caspian seas and the Sea of Azov.

Moscow covers an area of about 880 sq. km. Concen-
tric boulevards divide the city into several sections. At
the centre of the concentric circles (and semicircles) are
the Kremlin, the former governmental seat of Russia,
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and adjacent Red Square, which form the centre of a ra-
dial street pattern. Moscow has a modern underground
system famous for its marble-walled stations.

Situated on the north bank of the Moskva River, the
Kremlin is the dominant landmark of Moscow. A stone
wall, up to 21 m in height and 19 towers, surrounds this
triangular complex of former palaces, cathedrals, and
other monuments of tsarist times, some of them dating
from the Middle Ages. The Great Kremlin Palace, com-
pleted in 1849, is the most imposing structure within
the Kremlin. Other notable Kremlin palaces are the
Granovitaya Palace (1491) and the Terem (1636).

Among many cathedrals, now used mainly as muse-
ums, are the Cathedral of the Assumption (¥Venenns) and
the Archangel Cathedral, each with five gilded domes,
and the Cathedral of the Annunciation (Biarosemenus)
(13th—14th century), with nine gilded domes. Another
landmark of the Kremlin is the Tower of Ivan the Great,
abell tower 98 m high. On a nearby pedestal is the Tsar’s
Bell (nearly 200 tons), one of the largest in the world. A
recent addition to the Kremlin is the Palace of Con-
gresses, completed in 1961. In this huge modern build-
ing were held meetings of the Supreme Soviet of the
USSR and congresses of the Communist party of the
Soviet Union; theatrical and other artistic perform-
ances have been held here as well.

St Basil’s Cathedral, famous for its unique architec-
ture and coloured domes, stands at one end of Red
Square.

One of the best-known. sections of Moscow is the
Kitaigorod (Chinese City), the ancient commercial
quarter lying to the east of the Kremlin. This section
is now the site of many government office buildings.

82



Unir 5

Other points of interest in Moscow include the Central
‘Lenin Stadium, comprising about 130 buildings for
various sports and the tall Ostankino TV tower, which
contains a revolving restaurant and an observation plat-
form.

General understanding:

1. Where is Moscow located?

2. Is Moscow a port city?

3. How is Moscow divided into sections?

4. What is known about Moscow Underground system?

5. What are the places of interest in Moscow?

6. Why the Kremlin is the most important place of
interest for tourists? ‘

7. What Russian Orthodox cathedrals are sitiated
inside the Kremlin?

8. What is Palace of Congresses used for at present
time?

Exercise 5.3. Where are these places of interest
situated?
* Granovitaya Palace
* Terem
the Red Square
the Kremlin
the Great Kremlin Palace
the Cathedral of the Assumption
the Archangel Cathedral
the Cathedral of the Annunciation
the Tower of Ivan the Great
the Tsar’s Bell
the Palace of Congresses
St Basil’s Cathedral
the Central Lenin Stadium

* o % b ok b b O % % %
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Exerscise 5.4. Please, write a short story about your
visit to Moscow. The following questions will certainly

help you:

1) Have you ever been to Moscow?

2) If yes, when was it?

3) Was it a business trip or a pleasure tour?

4) Did you fly, take a bus or a train to Moscow?

5) What railway station (airport) did you arrive at?
6) What was your first impression of Moscow?

7) What places of interest have you visited?

8) Where did you stay in Moscow?
9) How long did you stayed in Moscow?
10} Did you enjoy your visit to Moscow?

§1. BpemeHa aHTIHIICKOTQ Iraaroja.

Tabnuna epemeHHBIX HOPM rnarona

TENSE Indefinite (Simple) |Continuous Perfect
BPEMA IIpocroe limrenpunoe 3apepmennoc
Present I write I am writing I have written
Hacrosmee |A nuury (soobuie, A vy (ceftuac) 5 (yaxe) Hanucax
06BIYHO)
Past I wrote 1 was writing I had written
TIpowenmee | (1a) mucan A nucan (8 TOT 51 panvcan (yxe K
(Buepa) MOMEHT) TOMY MOMEHTY)
Future I shail fwill write 1 shall/will be I shall/will have
Bynyuiee A mannmy, 6yny writing written
nucath (3aBTpa) A 6yny nucats (B A nanumy (yxe K
TOT MOMEHT) TOMY MOMEHTY)

Tnaroner 8 popmax Indefinite (Simple) onucripator
0OBIUHBIE, IOBTOPAIOIIMECH NelcTBUA KaK ¢paxm — Ge-
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30THOCHUTEJILHO K MX AJIUTEIbHOCTH HUJIU K Pe3yLTaTy
JAecTBUA:

I go to school every day. — §1 X0y B IIIKOTY Kak JbIi
JeHb. B 5ToM BLICKA3LIBAHWN HHTEPECYET He BpeMd, I10-
TpaueHHOE Ha JOPOr'y, He IIpoHece IBUKEHI S, He Pe3yJIb-
TaT MOXOM0B, a caM (aKT: I X0XKY B MIKOJY, a He Ha pa-
dory.

To »e caMOe OTHOCHUTCA K IPOIIeAIeMY BpeMeH! # K
Gynymemy:

Iwent to school when I was a boy. — I xonun B KO-
Y, KOrZa ObLI MAJIbYHKOM.

I shall go to school when I grow up. — H oyny xo-
JUTH B MIKOJY, KOTAA BHIPACTY.

OrpunareinpHas U BoupocutenbHas ¢opmel B Indefi-
nite o6pasyroTes IIpH MOMOIITH BCIIOMOTraTeJIbHEIX I'JIAT0-
Jaos do, does, did ¢ vacTumeii not, kparxast ¢popma: don’t,
doesn’t, didn’t. Ilopagok cios npsamoit. BonpocutennHbIe
pesIoKeHns 00pas3yIoTes, KaK IPaBuio, IPOCTOM nepe-
CTaHOBKOI ITO/IeKAIIlero ¥ BCIIOMOTaTeILHOrO IJIaroJa.
BomnpocuTenbuble MECTOUMEHUS IPH 3TOM CTOAT BCerpa
BIIepenH.

Heis a student. — Is he a student?

We do not write much. — Do we write much?

You have a computer. — What do you have?

She does not live in Moscow. — Does she live in
Moscow?

He didn’t like the film. — Did he like the film?

0co6y10 IPYIIILY COCTABISIOT PasbeMHATEIbHbIE BOII-
POCHI, KOTOpLIE IePeBOAATCA KaK YTBEPIKISHUS ILTIOC «He
Tak au?» OHKM OpMMeHHMEI K J106oMy Bpemenu. Hanpu-
Mep:

You speak English, don’t you? Bel roBopure 1I10-aHr-
JIUACKY, He TaK Ju?
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Ho: Let us speak English, shall we? JlaBaiiTe roso-
PHUTH IO-8HIVINHCKY, XOPOIIIo?

§2. IlpasuabHbie M HENPABUJIbHBIE IJIATOJBI.
ITo cmocoby o6pasoBaHMst MPOLIEAIEr0 BPEMEH! BCe

IJIaroJibl B aHTVIMICKOM SI3bIKe MOXKHO PasfesiuTh Ha ABe
FPYIIBI: IPABHJILHBIE U HETIPABUJIbHEIE. ¥ IIPABUJIBHBIX
r1arosios BTopas u TpeThs hopmel (Past Indefinite Tense
u Past Participle — mpocroe mpoluejiree BpemMs U Ipu-
YyacTre IPOoNIefAIero BpeMeHH ) COBMAJaloT MEXAY coDoi
u obpasyioTcd nyTeM nprbaBiIeHUs K OCHOBE IJIaroJa
oxoHuaHusd -ed (-d):

to ask — asked to change — changed

to receive — received 1o work— worked

IIpu aTom cynmiecTByeT paz ocobeHHOCTEH:

a) ecJId IJIaroJl OKaHYMBAeTCA Ha -y ¢ IPeJUIeCTBYIO-
I1e¥ corJIacHoM, To OyKBa y MEeHAETCA Ha i 1 zobaBisgeTcs
OoKOHYaHUe -ed

to supply — supplied to apply — applied

€CJIM TJIAT0JI OKAHYWBAETCH HA -y C IPeAIIecTBYIOIIeil
rjacHo#d, To 6yKBa y He MeHdAeTcA U JobaBiIAeTcA OKOH-
yaHue —ed

to stay — stayed to play — played

0) ecsM IJIaroJl OKAHUMBAETCS HA COIVIACHYIO C NIpej-
IIECTBYIOIIMM KPATKIM FJIACHBIM 3BYKOM, TO COIVIacHasA
Ha KOHIle YABAaWBAETCA:

to stop — stopped

ITocsie 3BOHKHMX COTJIACHBIX H I'VIACHBIX 3BYKOB OKOH-
yanue -ed nin -d npousHocurcs Kax [d] loved, said, a moc-
Jie IVIYXUX COIVIACHBIX Kak [t] looked.

Ilocne 3Bykos [d] u [t] ma KoHIIe cl0Ba OKOHYAHKE ed
(-d) npousHocurcs Kak [1d] landed, started.

HenpasunsHbie r1arojsl 06pasyoT BTOPYIO ¥ TPETHIO
hOpPMBI Pa3IUYHBEIMU CII0CO0aMU, 6€3 YeTKUX IPaBui. ITO
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nauboJliee yacTo ynorpebisgemsle r1aroiel. (B KoHme kun-
I'l IpUBeZeH CIIHCOK YacTO BCTPEYaIOINXCs HelIPABMJIIb-
HBIX TJIAroJIoB.)

T'naroas: B bopmax Continuous onuceIBaroT geiicTue
KaK npoyecc, Kaxk daumenbHocms — B COOTHECEHHOCTH
¢ oTIpe/ie IeHHBIM MOMEHTOM B ITPOIIIIOM, HACTOAIEM HIIH
Oyaymem:

Iamreading a book now. — § unrtaio kHUry (ceiiyac,
B HACTOAIIHUH MOMEHT). '

I wasreading a book yesterday at 5 o’clock. — 5 uu-
TaJ KHUTY Buepa B 5 4acos. _

I will be reading a book tomorrow at 7 ¢’clock. — §1
Oyay uuTaTh KHUT'Y 3aBTPA B CeMb YaCOB.

IHomumo »Tol QpyHKIIUH, raaronsl B Present Confi-
nuous Tense BuIpa)KaT JelicTBUe, OTHECEHHOE B 6iu-
Kaiiniee Oyymiee:

We areleaving for Moscow in July. —M=i1 yearkaeM B
MockBy B uioJe.

T'naroasi B dopmax Perfect sripaskaioT zeiicTBue 3a-
6éepulenHCe, IPUBEIIEe K OIpe/ileIeHHOMY pe3yabmamy
(MM K OTCYTCTBHIO pe3yisTara). MOXKHO CKa3aTh, UTO C
nomouibio ¢opm Perfect Mbl nodeodum umozu onpepe-
JIeHHOMY IIePHOJY BpeMeHH, OlpeleIeHHbIX JeHcTBUiA.
BpeMsa noaseqeHus HTOrOB — JUG0 HACTOAIIIUE MOMEHT
Present Perfect, nu160 momenT B npomiuom Past Perfect,
aubo — g 6yayinem Future Perfect.

I have written theletter.(Present Perfect) — 51 (Tonb-
KO YTO) HaMcay MuchbMo (liepefo MHOH IMUCHBMO KaK pe- -
3yaBTAaT).

I had written the letter when he came. (Past Per-
fect) — §1 manmcas nuchpMo, KOrga OH npumien. (2 peii-
CTBUSA, O/{HO 3aBEPIINJIOCH PAHbIIIE JPYTOT0)

I will have written theletter by 10 o’clock tomorrow.
(Future Perfect) — 1 nannmy nucemo k 10 vacam sasT-
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pa. (geiicTBre 3aBepIIUTCA K ONpPeZieIeHHOMY MOMEHTY
BpeMeHH B OyayImeM).

Exercise 5.5. Open the brackets:

© 0~ vk Wb

. He (know) several foreign languages.

. I (learn) English at school.

. Usually the train (leave) at 10 o’clock.

. Our grandparents (live) now in Moscow.

. He (visit) them regularly last year.

. As arulel(go) to my Academy by bus.

. She (work) abroad next year.

. She (not like) poems.

. Your children usually (ask) many questions.

10. At present he (work) at school.

11. My brother (like) musie.

12. What you (do) yesterday?

13. His sister (go) to the seaside next July.
14. Soon we (leave) the school.

15. Who (take) his book yesterday?

> Exercise 5.6. Put the verb to write in the appro-
priate form:

1.

2
3
4
5
6.
7
8
9

We often ... letters to our parents.
. What ... you... now?

. Yesterday they ... ... tests from 10 till 12 o’clock.

. Who ... ... this letter tomorrow?

.1......some letters last week.

What ... you ... tomorrow at 10?

. When I came in she ... ... a letter.

. Do you often ... letters to your parents?
.I...not... this articlenow.I... ... it in some days.

10. ... he... his report at the moment?
11. What ... she ... in the evening yesterday?
12. As arule he ... tests well.
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22 Exercise 5.7. Put the verbs in brackets in the right
form:

1. Peter and Ann (go) away five minutes ago. 2. 1
(write) the letter but I (not send) it. 3. He just (go) away.
4. She already (answer) the letter. 5. She (answer) it on
Tuesday. 6. I just (tell) you the answer. 7. I (read) that
book in my summer holidays. 8. The greengrocer (sell).
now all his vegetables. 9. He (sell) all of them half an hour
ago. 10. I (not see) him for three years. I (be) glad to see
‘him again some time. 11. What you (do)? I (copy) the text
from the text-book now. 12. He (go) to Moscow next
week? 13. He (not smoke) for a month. He is trying to
give it up. 14. When he (arrive)? — He (arrive) at 2:00.
15. You (switch off) the light before you left the house?
16.1(read) these books when I was at school. I (like) them
very much. 17. I can’t go out because I (not finish) my
work. 18. I already (tell} you the answer yesterday.
19. What you (do) tomorrow In the morning? 20. I (not
meet) him last week. 21. I usually (leave) home at seven
and (get) here at twelve. 22. Here is your watch. I just
(find) it. 23. You (not have) your breakfast yet?

22 Exercise 5.8. Translate into English. Pay attention
to the Tense used:

1. fI Hurorma o6 sToM He caplmai. 2. MagbuuKy TONb-
KO yeThIpe rofia, HO OH ysKe HayIHJICS YuTaTh. 3. Bul yike
nepeexayli Ha HOBYIO KBaprupy? 4. Bel ciesmaiyu MHOTO
omuboxK B JuKTanTe. 5. Bel Korga-uubyab BUAEIHN 9TOTO
nucarensn? 6. B sToM Mecdlle s IPOYNTA ABe HOBLIX KHHI-
ru. 7. Moii npuarTens yexan B Knes Hefesro Hazaj U elje
He nucas MHe. 8. f He BUJeNa cBoero 6para 3a mociefuee
BpeMA. 9. Bol unTany cerofHA B ra3ere CTaThIO O HaileM
HoBoM Teatpe? 10. Bui 6b111 Korfa-Hu6yab B JJoHmoHE? —
Her, 2 noeay Tyna B atom rogy. 11. Ber y»ke mpounTaiu
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sty kEury? — Kak ona Bam mompasutach? 12. f xoren
TOCMOTPETH 5TOT PHUIIBLM Ha IIPOILJIOH Heqese, HO CMOT II0-
CMOTPETE €ro TOJNILKO Buepa. 13. B aToMm rogy a cobuparmch
IOCTYIATH B MHCTUTYT. 14. Bamn cuig y»Xe OKOHUMA MH-
ctuTyt? 15. Ero 1o4s OKOHYMIIA IITKOJY B IIPOIIIOM I'OLY.

= Exercise 5.9. Translate into English:

1. OH nucas nuchbMo, Korfla A npumesa K Hemy. 2. On
Jejiajy cBOIO paboTy, IIOKa ero OpaThsa UIpaau B GyTOOJI.
3. 5l ynan, korma 6exxas 3a aprobycom. 4. M1 fesraau ypo-
KM, Korja nomieJ Joxab. 5. Korga yuurtens gasan ypoxk,
HOBafd VUeHHIIa BOILJIA B KJIacc. 6. Korxa 3aspoHu Tee-
don, s paboran B cagy. 7. f yBumes cBOUX OMHOKJIACCHU-
KOB, Korja s meJ mo yaune. 8. Hauanes goxab, Koraa
MBI HabJII01aI1 38 HTPOA.

> Exercise 5.10. Put the verbs in brackets in the right
form. Use Past Tenses: .

1. When I (arrive) the lecture already (start). 2. Pe-
ter (sit) in a dark room with a book. I told him that he
(read) in very bad light. 3. Mother (make) a cake when
thelight (go) out. She had to finish it in the dark. 4. When
I arrived Jenny (leave), so we only had time for a few
words. 5. John (have) a bath when the phone rang. He
(get) out of the bath and (go) to answer it. 6. When we
(come) to the airport, the plane already (land). 7. He sud-
denly (realize) that he (travel) in the wrong direction.
8. You looked very busy when I saw you last night. What
you (do)? 9. I (call) Paul at 7.00 but it wasn’t necessary
because he already (get) up. 10. When I (see) him he
(cross) the street. 11. While he (water) the flowers it (be-
gin) to rain. 12. Ann said that she (be) on holiday. I (say)
that I (hope) that she (enjoy) herself. 13. When I (look)
through your books I (notice) that you (have) a copy of
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Jack London. 14. She said that she (not like) her present
flat and (try) to find another. 15. When Ann (finish) her
homework she (turn) on TV.

2 Exercise 5.11. Define the Tense and translate into
English:

1. Buepa B 9 uacor Beuepa g CMOTPeJ TeneBu3op. 2. OHa
cKasajia, YyTo elle He BBINOJHWJIA NJoMallsee Exercise.
3. Korxa mpuinen moit apyr, a enle He KOHYHJI 3aBTpa-
kaTe. 4. Korga s BcTpeTUN ee BllepBhle, OHA paboTrala B
mKoJe. 5. Bee eTyieHTh] BulToMHUIN Exercise IpaBuiib-
HO [I0CJIe TOr0, KaK IpenojasaTesb paccKkasal UM, Kak ero
nenaTs. 6. Korja MBI BBIIILIM HA YJIULY, APKO CBETHJIO
coJiaiie. 7. Moit xpyr ckasaj, UTo ero 6par y:xe npuexas.
8. f1 uKMTaJ KHUTY, KOTJA VCIBIIAJ Tejie(pOHHBIN 3BOHOK.
9. [Tocne Toro, Kax Bpad ocMOTpeJ GOJIBHOI0, OH IIOTOBO-
pun ¢ ero poacrBernnkamu, 10. Korga mMbl npuniig Ha
OCTaHOBKY, aBT06GyC yaKke ymesn. 11. Ou cMoTper TejieBu-
30D, Korga mpuies ero Apyr. 12, TTouTtansoH 0OLIYHO IPH-
XOIUT B IeBATH YacoB yTpa. Celiuac yxxe II0JOBUHA JIeCs-
TOTO, & OH BCe elrle He mpuure. 13. Kaxxanii Bedep s cMOT-
pio TeseBusop. 14. Cay:kainue 3akaHYMBaOT padoTy B
1IecTh 4acoB Beuepa. 15. Passe ona He s3Hama 06 sToM?
16. Passe BBl He Bugenu ator dpunem? 17. Oxa emre He
OpaJyia cBOEero MaJeHbKOr0 ChIHA B TEaTp, HO YKe BOAMIIA
€ro B KUHO B NIEPBLIM pa3 HeCKOJLKO AHel Hasax. 18. Oun
00BIYHO OUEeHb BHUMATEJIBHO CIVIIAeT YUNUTEIA, HO cell-
Yac OH He cJyinaer, y Hero 6out rojyoa. 19. § He urpan
B ¢yT60. ¢ mpouLoro roga. 20. Maneiskas feBOYKA Yac-
TO IOMOTr'aeT cBoeil maTepu. 21. ABTOp elre MoJIOION Ue-
nosex. OH Hanucaja cBOIO IepByio KHury B 1989 rogy.
22. Cefinac 8 vacoB yTpa 1 pefeHOK y>Ke IpocHyJca. Bue-
pa yTPOM OH IPOCcHYJICcA paHshie. 23. B 1IIKoJie OH HTPaJ B
¢yro0a.
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2 Exercise 5.12. Put in the appropriate words from
the list:

9.

. ... I go to the Institute by bus.
. I do my morning exercises...
. We shall have invited you...

1
2
3
4. Who has seen him ...?
5.
6
7
8

He had worked here ...

. ... the plant was producing new machines.
. We have ... done our work.

. What are you doing ...?

He was going home ...

10. Will you have read the book ...?
11. Did you see them ...?
12. We translated this text ... .

1) before the Institute

2) by Tuesday

3) during October

5) every day

6) just

7) last week

8) now

9) recently
10)usually
11)when we met
12)when he comes home
13)already

Exercise 5.13. Change the sentences into questions
as in the example. Answer the questions.

Example: He can play chess. — Can’t he play chess? —
Yes, he can. / No, he can’t.

1
2
3
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. They left for Moscow.
. He has finished his work.

. She will visit us on Monday.
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4. She has many relatives.

5. His father works here.

6. You know his address.

7. We shall go home together.

8. They are at home.

9. I am listening to you.
10. His friends were working in the garden.
11. You have done the task.



UNIT6
THE UNITED KINGDOM

1. Andronrs [is)], [ai], coraacHbiii [h].
I1. Text A: «United Kingdomv,

Text B: «History of London».
II1.MOAAAbBHBIE IAQrOABI H HX 3GaMEHHTEAH.

Judronr [is]

flzpo sByka — riacHbIl [i], a cKoIbKEHNE TPOUCXO-
AAT B HAIIPaBJICHUM HeHTPaTbHOTO IJIaCHOTO, HMEIOIero
OTTEHOK 3BYyKa [A].

Mudrronr [ai]

fAapo xrudToHra — rJacHBIN 8BYK, IOX0MKHI HA pyc-
ckuii 3ByK [a] B croBe waii. CKOJIBXKEHMEe IPOUCXOAUT B
HanpaBieHnu 3ByKa [i], ognaxo ero o6pasoBanue NoaHO-
CTBIO He IOCTUTAETCS, B Pe3yJIbTATE Uero CJBIIIUTCS TUIID
HA4YaJIo 3ByKa [i].

CornacHsrit 3eyk [h].

2T0ro 3ByKa B PYCCKOM sI3bIKe HeT. B aHIMVTUHACKOM A3bI-
Ke OH BCTpedaeTCd TOJBKO Iepe] TJIACHBIM M Ha CIYX
npepcTasasger coboit Jerkuil, exBa CHBIIIHNA BRIT0X. B
oTJHuMe OT pycckoro [x] anrnuitcknii [h] o6pasyerca Ges
BCSAKOI0 y4acTHA A3bIKa, MTOTOMY HEOOXOAMMO CIeIUTh
3a TeM, uTOOBI B3aJHAA CIHHKA fA3bIKa He NOJHUMANIACh
6IM3KO K MATKOMY HEDY.

®: Exercise A
year — hear — ear
here — near — fear
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tear — peer — beer
rear — leer — mere

¥ Exercise B

mile — pile — kite

site — side — ride
height — light — fight
might — right — tight
pike — hike — hide

®: Exercise C

hope — heap — hat
heal — heel — heal
health — height — hear
hood — his — ham

her — here — hate

€ Exercise D

hit — heat — head

hall — hollow — hammer
hand — happy — hard
harm — hair — hazard

£L Text A: «<THE UNITED KINGDOM»

The United Kingdom, officially the United Kingdom

of Great Britain and Northern Ireland, is an island na-
tion and constitutional monarchy in north-western Eu-
rope, member of the European Union (EU).

Great Britain is the largest of the British Isles. It com-

prises, together with numerous smaller islands, England
and Scotland, and the principality of Wales. Northern
Ireland, also known as Ulster, occupies the north-east-
ern part of the island of Ireland.
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The United Kingdom is bordered to the south by the
English Channel, which separates it from continental
Europe, to the east by the North Sea, and to the west by
the Irish Sea and the Atlantic Ocean. The only land bor-
der is between Northern Ireland and the Republic of Ire-
land. The total area of the United Kingdom is 242 sq km.
The capital and largest city is London.

The names «United Kingdom», «Great Britain», and
«England» are often used interchangeably. The use of
«Great Britain», often shortened to «Britain», to de-
scribe the whole kingdom is common and widely ac-
cepted, although strictly it does not include Northern
Ireland.

However, the use of «England» to mean the «United
Kingdom» is not acceptable to members of the other
constituent countries, especially the Scots and the
Welsh.

England and Wales were united administratively, po-
litically, and legally by 1543. The crowns of England
and Scotland were united in 1603, but the two countries
remained separate political entities until the 1707 Act
of Union, which formed the Kingdom of Great Britain
with a single legislature. From 1801, when Great Brit-
ain and Ireland were united, until the formal establish-
ment of the Irish Free State in 1922, the kingdom was
officially named the United Kingdom of Great Britain
and Ireland.

Hong Kong, which has 200,000 population, was re-
turned to China in 1997.

The mainland of the island of Great Britain is
974 km at its longest and 531 km at its widest; how-
ever, the highly indented nature of the island’s coast-
line means that nowhere is more than about 120 km
from the sea.
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The climate of the United Kingdom is mild relative to
its latitude, which is the same as that of Labrador in
Canada. The mildness is an effect of the warm Gulf
Stream. This current brings the prevailing south-west
winds that moderate winter temperatures and bring the
depressions which have the main day-to-day influence
on the weather. The western side of the United Kingdom
tends to be warmer than the eastern; the south is warmer
than the north. The mean annual temperature is 6 °C in
the far north of Scotland; 11 °C in the south-west of Eng-
land. Winter temperatures seldom are below ~10 °C and
summer temperatures rarely higher than 32 °C. The sea
winds also bring plenty of moisture; average annual pre-
cipitation is more than 1,000 mm.

Rain tends to fall throughout the year, frequently
turning to snow in the winter, especially in Scotland, the
mountains of Wales, and northern England. The west-
ern side of Britain is much wetter than the eastern: av-
erage rainfall varies is from 5,000 mm in the western
Highlands of Scotland, to less than 500 mm in parts of
East Anglia in England.

The population of United Kingdom is more than 56
mln people, but it is one of the world’s leading commer-
cial and industrialized nations. In terms of gross na-
tional product (GNP) it ranks fifth in the world, with
Italy, after the United States, Japan, Germany, and
France.

Vocabulary:

island nation — ocTposHoOe rocyxapcTBo

constitutional monarchy — koscTuTynmoEHEaA MO-
HApPXUA

European Union — Esponeiickuit coros

to comprise — BKJIIOYATH
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numerous — MHOI'OYMCJICHHLIE

principality — xnsxecTsO

North Sea — Cesepnoe mope

interchangeably — Bzaumosamensemo

to accept — mpuEMMATE, JONYCKATD

strictly — crporo, 34. cTporo rosops

include — BXIIOUATH

constituent — cocrasusronuit

administratively — agMurucrpaTusso

entities — 3a. cyGbexTH

single — 31. equHas

indented — 3x. uapesaunas

latitude ['leetitju:d] — mupora reorp.

prevailing [pri’veilip] — npeo6nagarouuit

moderate — yMepeHHBIH

depressions — 3. MUKJIOHLL

mean — cpegHuH

threughout [Oru:dut] — ma BceM nporsixenuU

average annual precipitation — cpegrerososoe Kou-
YeCTBO 0CafKOB

in terms of — roeops (o yem-11G60)

GNP (Gross National Product) — Banosoit manuo-
HaJIbHBLIA MPOAYKT.

Exercise 6.1. Translate into English.

1. OduuuansHOEe HaszBanue Beaukobpurauun — Co-
eguHeHHOoe KoposescTBo Benukobpuranum u CesepHoit
Wpaangun. ‘

2. CoeunreHHOE KOPOJIEBCTBO ABJIACTCA WieHOM EBpo-
TIefICKOT0 coI03a U KOHCTUTYIIMOHHON MOHAPXUeH.

3. CepepHasa Hpaauausa 3aHuMaeT CeBePO-BOCTOYHYIO
yacTh ocrposa Upmanzns.

4. IIposaus JIa-Manm orgenser Coegunennoe KopoJes-
CTBO OT KOHTHHeHTanbHOH EBponEkl.
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& Exercise 6.2. Use the following phrases and word
compinations to retell the text:

1.
. According to the text...
."According to the author...

. As it is described in the text...
. Asitissaid in the text...

. As the author puts it...

7.

S U OB

As I understood from the text...

According to the figures (data, information,

opinions) from the text...

€< Exercise 6.3. Discuss the following statements.
Use the following phrases to express your opinion:

1

001 O UL N

. It seems to me (that)...

. I would like to say that...
.AsIseeit...

. Ithink that...

. I guess...

. Isuppose...

. I(strongly) believe that...

. I am (absolutely) sure that...

Statement A: The United Kongdom is a small coun-

try. It is one of the leading countries
now because it had many rich colonies
in the past.

Statement B: UK will loose Northern Ireland soon

and Wales and Scotland later, like it
lost Hong Kong in 1997, because of the
differences in languages, culture and
history. -

Statement C: British people don’t travel much be-

cause they live not too far from the sea
(ocean).
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Table: Modern history of Great Britain

1914

World War I begins.

1918

World War I ends.

1919

First regular London-Paris air service instituted.

1926

John Logie Baird demonstrates television system.

1927

British Broadcasting Corporation chartered.

1928

Alexander Fleming discovers penicillin.

1936

First regular television broadcasts from Alexandra Palace.

1947

Independence for India and Pakistan. Nationalization of
coal mines and railways.

1949

Foundation of North Atlantic Treaty Organization.

1952

Britain explodes atomic bomb in Australia.

1955

Irish Republican Army begins terrorist campaign.

1960

Independence for Cyprus and Nigeria. «The Beatles» form.

1969

Qil discovered off Scottish coast.

1980

North Sea oil makes Britain self-sufficient in certain
petroleum products.

1986

Trident ballistic missile system ordered from US.

o Exercise 6.4. Which events in the modern history
of Great Britain had an impact on world science and
technology. Choose five the most important and briefly
describe them.

o8 > Exercise 6.5. What inventions in UK made life

more convinient and safer? What inventions have be-

come dangerous for the mankind?

Exercise 6.6. Use the information below to be able to

make a report on the following:
1) Land, 2) Climate, 3) Population, 4) Ethnic groups,
5) Economy.
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LAND
Area
241,752 sq km
Highest Point
Ben Nevis
1,343 m above sea level
Lowest Point

Holme Fen 3 m below sea level

CLIMATE
Average Temperatures
London
January 4°C
July 18°C
Edinburgh
January 3°C
July 15°C
Average Annual Precipitation
London 590 mm
Edinburgh 680 mm

POPULATION
Population
58,395,000 (1994 estimate)
Population Density

. 242 persons/sq km (1994 estimate)

Urban/Rural population
92% Urban
8% Rural

Largest Cities

London (Greater) 6,933,000
Birmingham 1,017,000

Leeds 724,500
Glasgow 681,000
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Ethnic Groups
94,5% English, Scottish, Welsh, or Irish
5,6% Other
Languages
Official Language
English
Other Languages
Welsh, Scots-Gaelic, other minority languages
Religions
54% Anglicanism
13% Roman Catholicism
33% Other
including other Protestant denomina-
tions, Islam, Judaism, Hinduism, and
Sikhism

ECONOMY
Gress Domestic Product
US $1,023,900,000,000 (1994)
Chief Economic Products
Agriculture
Wheat, barley, potatoes, sugar beets, oilseed
rape, livestock, animal products.
Fishing
~ Mackerel, herring, cod, plaice
Mining ’
Coal, limestone, petroleum and natural gas.
Manufacturing
Machinery and transport equipment, food pro-
ducts, chemical products, minerals and metal
products.
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Employment Statistics
58% Trade and Services
23% Manufacturing and Industry
16% Business and Finance
2% Agriculture, Forestry, and Fishing
1% Military and Defence

Major Exports
Industrial and electrical machinery, automatic
data processing equipment, road vehicles, petro-
leum.

Major Imports
Road vehicles, industrial and electrical machin-
ery, automatic data processing equipment, pe-
troleum, paper and paperboard, textiles, food.

Major Trading Partners
Germany, the United States, France, the Neth-
erlands, Italy, Japan

' &~ Text B: «<HISTORY OF LONDON> j

L

The Romans were the first to settle and occupy the
Celtic fortress of Londinium. Construction of a bridge
in 100 A.D. made London an important junction: it soon
became a busy commercial and administrative settle-
ment, and in the 2nd century A.D. a wall was built round
the city. :

The Roman Empire fell in the 5th century. London
have maintained its trading activity. In the 9th century
Danish invaders destroyed much of the city. They were
followed by the Saxons led by King Alfred the Great, who
entered the city in 886. The Danes remained a powerful
force in England, however, and it was not until the reign
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of Edward the Confessor, which began in 1042, that civic
stability was re-established, to be cemented by the Nor-
man Conquest in 1066.

William the Conqueror centred his power at the Tower
of London, and his White Tower is still the heart of this
impressive monument.

The City soon united its economic power with politi-
cal independence. Late in the 12th century it elected its
own Lord Mayor. From 1351 it elected its own council,
and by the end of the 14th century the reigning sover-
eign could not enter the City without permission.

In the reign of Elizabeth I had the arts a renaissance
with such great dramatists as Shakespeare, Marlowe, and
Ben Jonson.

In 1665, London had been devastated first by the Great
Plague, and then by the Fire of London, which destroyed
most of the city the following year. During the recon-
struction of the city, following the original street pat-
tern, the architect Sir Christopher Wren was given re-
sponsibility for the design of a number of State-funded
buildings, including St. Paul’s Cathedral.

The western part of London was developed under the
Hanoverian Kings: great squares were laid out such as
those of Grosvenor, Cavendish, Berkeley, and Hanover,
and more bridges were built across the river. Public serv-
ices were improved, such as the water supply and sewer-
age systems, and-the streets were paved.

In the 19th century London’s population began to rise
still more rapidly: it increased sixfold over the century
as a whole, thanks to influx from all over the British
Isles, from Britain’s colonies, and from continental Eu-
rope. The Industrial Revolution was creating huge num-
bers of jobs, but never enough to satisfy the hopes of all
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the poor people who came to the capital. The novels of
Charles Dickens tell us about the social problems of that
period.

The First World War had little effect on London, but
the Depression that followed in the late 1920s and early
1930s hit the whole country, including the capital. There
were hunger marches and riots. London was to pay far
more dearly during World War II. The intensive bomb-
ing of London (The Blitz) in 1940-1941 took the lives of
10,000 people and left 17,000 injured. Countless historic
buildings were damaged, including the Houses of Par-
liament.

After the war London was to re-emerge as a radically
different city. The docks had been so severely damaged
that reconstruction, a very expensive process, was not
reasonable. By the end of the 1950s most of the war dam-
age had been repaired. New skyscrapers were built, out-
doing each other in height and spectacular design. The
30-storey Post Office Tower was built in 1965, It is
189 m high. Other significant post-war developments
include the 183 m National Westminster Bank Build-
ing (1979); and Britain’s highest building, the 244 m
Canary Wharf Tower on the Docklands site, near to a
new City airport.

General understanding:

1) What was the original name of London? Why was
it so important for Romans?

2) Who was King Alfred the Great? When did he en-
ter the city?

3) What is still the reminder of William the Con-
queror?

4) How was Britain governed in 12*"—14* centuries?
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5) How did plague influenc the history of London?

6) Who was in charge of the reconstruction of the
city? Why did it need reconstruction?

7) Why did the population of London grow in the 19
century?

8) How did the First World War affect the history of

.ondon? What about the WWII?
9) How did London change after the WWII?
10) What are the names of skyscraper buildings in Lon-

don?

r—_-———q———-—.,——_-——.——————————--\
= i

GRAMMAR

4 ; i R
Nl S e B S e i) L SRR U

MopaapHEIe TIAT0NBI U MX IKBUBAJIEHTHI,

MogaibHEBIe IIar0Jbl HIOKA3bIBAl0T OTHOIIEHNE I'0BO-
PAIIEro K efiCTBUIO, BRIPaXKeHHOMY HHGuHENTHBOM. Ha-
IpuMep, CPaBHUTE:

You can speak English. Bol MoxeTe (yMeeTe) FTOBOPUTH
IO-aHTJIUHACKH.

You must speak English. Bel 10JI’KHBI TOBOPUTS T10-
anrawmiicku. You may speak English. Bel moxere roBo-
paTh mo-aHrauiicku. (Bac moitmyT.)

Kak BuzuM, B OHOM M TOM 3Ke IPeJJIOKeHNH H3MeHe-
HHe MOJAJBLHOI'O IJIarojia MeHAEeT CMBICJ BCEro mpeao-
JKeHUsA, T. €. MeHdeTCA OTHOIIeHNe K JeHCTBHIO, BLIpa-
JKEeHHOMY WHOUHHUTHUBOM.

MoganbHBIe TJIATOJIBL He KMeIoT OpM BO BceX BpeMe-
HaxX, AJIA 9TOTO YHOTPEGIAIOTCA UX SKBHBAJIEHTHI (3aMe-
HUATEJIH).

BompocuTeslbHBIE B OTPUIIATEIbHBIE IPE/JIOMKEHUA C
MOJAILHEIMY IVIAT0JIaMHU CTPOSTCA 0e3 BCIIOMOT'aTeIbHbBIX
raaroJyos: Can you help me? — Yes, I can.— No, I can’t.
Bur Mmoskere momoub MEe? — JTa. — Her.

K 0CHOBHBIM MOJATLHBIM OTHOCATCS IJIAr0JIbI:
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can — Moub, OBITHL B cocTOSAHUY, could — 1po-
mejinee BpeMs

npeanosiaraeT Hajauune PUINIECKOM, YMCTBEHHOM 1
IpOYMX BO3MOJKHOCTEMH, MO3BONAIOIINX CAELJATHL YTO-
an6o:

I can swim. — f mory (a ymeo) niasarth.

I could translate this text.- (5 mor, 6511 B COCTOAHUM)

_ IIepeBeCTH 3TOT TEKCT.

B GyzymeM BpeMeHM y rJjaroja can eCTh 3aMeHM-
TeJIb — KOHCTPYKuuA to be able to (ObITH B COCTOAHMN
uro-nubo caenats): I shall be able to help you when I am
free. — §1 cmory noMmoub TeGe, KOrzia 0CBOOOXKYCh.

may — uMeTh BO3MOKHOCTB, IIOJIYYUTDH paspe-
HnieHue (xejaTh 4T0-Janbdo),

npomezinee spema —might — May I help you? —
Mookuo BaM nomoun? — Yes, you may. — [a, MOKHO.

B 6yaymieM BpeMeHH Y MOLAJIBHOT'O TJIAT0JIa may ecTh
3aMeHUTEeNb — KOHCTPYKIUA 0 be allowed to (monyuuth
paapelieHye ceaaTh YTo-1u6o).

He will be allowed to take the book. Emy paspemar
B3ATh KHUTI'Y.

must — nomxen, o6sa3aH.

You must write it down now. — BpI JOJHBI HATIU-
caTth 8To ceifuac.

3aMeHUTeJIAMH IrJIaroia must ABJAAIOTCH IJ1aroJsl £o
have to u to be to, koTOpBIe UMEIOT HEKOTODHIE HOIIOJI-
HHUTeJbHbIE OTTeHKaMU 3HaueHusa. ['naron to have to
0O3HAYAEeT JOJI’KeHCTBOBAHWE, BLI3BAHHOE 00CTOATENb"
CTBaMH, BEIHYKeHHYI0 HeOOXOUMOCTD, B TO BpeMA KaK
riaroJt to be to — ponxeHcTBOBaHUe, CBA3AHHOE C pac-
IMHUCcaHueM, JIAaHOM HJIH 3apaHee CHAeJIaHHOHU JOTOBOPEeH-
HOCTBIO.

She had to stay at home. — Ona BBIHY>JleHa ObLiIa
(el NpUILIOCH) OCTATHCA JOMA.
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The train was to arrive at 8 in the evening— Iloesn
JoJxeH ObLI IpuOEITH B 8 Beuepa. (ITo pacnucanuio).

ITocne MOZANBHBIX IIATOJIOB U HEKOTOPHIX UX 9KBHUBA-
JIEHTOB NHQUHUTHUB yoTpebisgerca Gea gacTHUIHI to.

3aMeHUTEIAMY MOJATLHOTO FJIarojia must SBIAOTCA
Takske Moganabusle riaroias! ought to, should (B snaue-
HHUU cOoBeTa, peKOMeHAauuu, ynpexa) u shall (ucupa-
[IMBAeTCS paspelleHye Ha COBEPIIeHNe 4eHCTBH).

You should enter the Institute. Bam cnenyer mocry-
IIUTH B WHCTHUTYT (PEKOMEHAAINA, COBET),

B couetanun ¢ nepdeKTHHIM HHPUHUTHBOM TIJIaroJ
should BhIpa)kaeT coKajieHMe O HEBBIIIOJHEHHOM JeH-
CTBUY U I€PEBOJUTCH «CJIET0BAJIO OHI».

You should have helped them. Bam cienopaio 65l 1o~
moub uM. (Ho BEI He cxesanu 3Toro).

Shall I read? MHe ciefyeT YHTATh?

Mopansueri riraros would Mmo)xer UMeTh clieyIOlIHe
3HAUYCHUSA:

1) BexsuBas npocrba. Would you help me? He no-
MO>KeTe JIU BbI MHe?

2) IToropsaemocTs peiicTBua B npomaoM. He would
often help me. On, 65IBayI0, YaCTO IOMOTAJ MHE.

3) Croiikoe He)xeJaHUe COBEPIIATh KaKue-1ubo xeit-
creusa. He wouldn’t listen to me. Or HUKaK He XOTeJ CIYy-
IaTh MeHs.

MopaabHBIi raaroyi need — «HY»KHO, HaJj0» YIoTpes-
JsieTcA, B OCHOBHOM, B OTPUIIATEJIbHBIX IPEAJIOKEeHNAX.
You needn’t do it now. Bam He HYKHO JiejIaTh 3TO ceii-
gac.

€< Exercise 6.7. Analyse the use of modal verbs and
translate the following sentences:

1. Who can answer my question?

2. Nobody could translate this text.
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. He ought to do this task at once.

. Must I attend this meeting? — No, you needn’t.

. You should have shown your notes to the teacher.

. I asked him, but he wouldn’t listen to me.

. They should visit her, she is in the hospital.

. Last summer we would often go to the country.
9. Your son can do this work himself.

10. Would you tell me the way to the station?

11. Your friend might have informed us.

12. May I leave for a while? — Yes, you may.

13. She should be more attentive at the lessons.

14. You needn’t come so early.

00 3 O Ov =

>s @ Exercise 6.8. Insert necessary modal verbs:

1. I... not go to the theatre with them last night, I...
revise the grammar rules and the words for the test:
2. My friend lives a long way from his office and... get
up early. 3. All of us... be in time for classes. 4. When
my friend has his English, he... stay at the office after
work. He (not)... stay at the office on Tuesday, Thurs-
day and Saturday and... get home early. 5.... you... work
hard to do well in your English? 6. «... we discuss this
question now?» «No, we.... We... do it tomorrow after-
noon.» 7. I’'m glad you... come. 8. «... you... come and
have dinner with us tomorrow?» «I’d love to.» 9. «Please
send them this article.» «Oh,... Ido it now?»

2 Exercise 6.9. Translate into English using modal
verbs: -

1. M&1 00a3aTe b0 JOJKHBI MHCATEH JUKTAHT Ceroj-
7a? — a, 3aBTpa MBI Oy[leM YYUTh HOBLIE CJIOBa. 2. Bue-
Pa MHe IPUIILJIOCh OTBETUTEL Ha BCE 3TH ITUchbMa. 3. BUK-
TOpAa TOXKe MPUIJIacuTh Ha 00ex? — Ia, cxenaiite aTo, mo-
AKasryicra. 4. BaM IpHIIIOCH OCTATECS 0Ma, IOTOMY UTO
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6pia mnoxasd noroga? 5. Bel 06g3aTeIbHO JOJIKHBI IPHii-
TH ¥ [IOCMOTPETH HAallly HOBYIO KBapTupy.— C y/0BOJIb-
creueM. 6. f paj, 4To MHe He ITPUILIOCH 3aKAHUMBATE 3TY
pabory Buepa. 7. I He 110610 NO3HHO JIOMKUTHCA CIIATh,
HO MHOT'ZA MHe npuxoguTrcs. 8. Mo)xHO MHe noiiTu nory-
JATh ceituac? — Hert, Henn3A. ThI 03KEH CKOPO JIOKUTHCA
cuate. 9. BaMm cieAyer HaBeCTHUTE Balrero gpyra. O Bue-
pa He npues Ha ypoK. 10. Ilouemy Th1 He mpuma? — 5
He MOTJa, 4 JOJKHAa ObljIa IoMOodYb MaMe 1o foMy. 11. Bam
He HYKHO HATH B 6uOIHNOTEeKY, Y Hac MHOIO KHUT loMa, U
BBI MOJKeTe B3SATh JJI00YI0, KaAKyI0 XOTUTE.



UNIT 7
THE UNITED STATES OF AMERICA

I. CoraacHsie 3BykH [8], [3].

I1. Text A: «The USA»,
Text B: «Transport Sustem of the USA».

I11.§1. CoraacoBaHHe BpE€MEH B I'AABHOM M NPHAATOYHOM
NPEAAOKCHHAX,
§2. CTpasaTeAbHbIH 3a2A0T.

CoriacHsbii 3ByK [0]

B pycckom sizeIKe mogoGHOTO 3ByKa HeT. 3BYK [0] —
rryxoii. Ilpu ero mponsHeceHUHU A3BIK PACIIACTaH U He-
HanpsKeH, KOHYUK A3bIKa 00pasyeT Y3KYIO MJIOCKYIO
IneJib, HeIIJIOTHO IPHyKNUMasAch K HeMy. B aTy mens ¢ cu-
JIOH IPOXOAUT CTPYA BO3AyXa. KOHUUK A3bIKa He NOJKeH
CMJILHO BHICTYATH 34 BepXHYE 3y6hI MJIM CIUIIKOM ILJIOT-
HO IPMRKUMAaTheH K rydam. 3yOn! JOKHEI OLITh OGHAYKe-
HEI, 0COGeHHO HIDKHHE, TaK, YTOOLI HWKHAL ryfa He Ka-
caJjlach BepXHUX 3y00B ¥ He NpuOIMKAJIACh K HIM.

CoruacHstii 3Byx [§)

ITpu opousHeceHu# 3ByKa [3] opraHel peun 3aHHMAIOT
TaKoe 2Ke IOJIOXKeHHe, KaK U IIPY IPOU3HECeHNH 3BYKA
[6]. 3Byx [3] oTamuaercs or 3Byka [§] ToMBKO 3BOHKOC-
THIO.

®: Exercise A
through — fifth — myth
thief — booth — tooth
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thank — think — thought
theatre — theory — theft

% Exercise B

thermometer — thick — thin
thirst — thirty — thorough
threat — three — thunder
threw — throat — thumb
faith — hearth — path

bath — booth — broth

€ Exercise C

this — that — these — those
there — though

them — they — the

LI Text A: «THE UNITED STATES OF AMERICA» ]

The United States of America is the 4" largest coun-
try in the world after Russia, Canada and China. It occu-
pies the central part of the North American continent.

The United States of America is a federal republic,
consisting of 50 states including the states of Alaska and
Hawaii. Outlying areas include Puerto Rico, American
Samoa, Guam, and the US Virgin Islands.

The northern boundary is partly formed by the Great
Lakes and the St Lawrence River; the southern bound-
ary is partly formed by the Rio Grande. United States
also has a sea-border with Russia.

The total area of the United States (including the
District of Columbia) is about 9,809,000 sq km.

The country is washed by 3 oceans: the Arctic, the
Atlantic and the Pacific. The country has many lakes,
with the Great Lakes included. There are also many riv-
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ers on the US territory. The longest of them are the Mis-
sissippi, the Missouri, the Columbia, the Rio Grande and
some others. On the US territory there are mountains and
lowlands. The highest mountains are the Rocky Moun-
tains, the Cordillera and the Sierra Nevada. The highest
peak, Mount McKinley, is located in Alaska.

The climate conditions are rather different. The coun-
try isrich in natural and mineral resources: o0il, gas, iron
ore, coal and various metals.

The USA is a highly developed industrial and agricul-
tural country. The main industrial branches are aircraft,
rocket, automobile, electronics, radio-engineering and
others.

Americans are made up from nearly all races and na-
tions. The country population is over 250 mln. The na-
tional symbol of the USA is its national flag «Stars and
Stripes», having 50 white stars and 13 white and red
stripes on its field, symbolising the number of the origi-
nal and present day states.

Officially the country comprises 50 states and one
District of Columbia. The states differ in size, popula-
tion and economic development. Each state has its own
capital. The capital of the USA is Washington. It is situ-
ated in the District of Columbia on the banks of the
Potomac river and is named after the 1°* US President -
George Washington. There are many large cities in the
country: New York, Los Angeles, Chicago, Philadelphia,
Detroit, San-Francisco, Cleveland and some others.

The United States of America is a federal state, headed
by the President. According to the US Constitution the
powers of the Government are divided into 3 branches
legislative, executive and judicial.

The legislative power belongs to the Congress consist-
ing of the Senate and the House of Representatives. The
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Senate represents the states while the House of Repre-
sentatives — the population. The executive power be-
longs to the President and his Administration (Vice-
President and Cabinet of Ministers). The judicial power
belongs to the Supreme Court and the system of Federal,
state and district courts.

There are several political parties in the USA, the larg-
est of them are the Republican (symbolised by a donkey)
and the Democratic (symbolised by an elephant).

Vocabulary:

outlying areas — BHeIUHME TEDPUTOPUHU
District of Columbia — oxpyr Konym6usa

to pass — IIpoxoAUTH Yepes

frontier — rpamuna

to include — BKIOUATH

lowlands — Hu3HHb

peak — pepmiuHa, TUK

to be located — pacmomararscs

aircraft -—— Bosgymnoe cynHO

to be made up from — GLITH COCTABIICHHBIM, COCTOATE H3
stripe — moJsoca

to symbolize — cuMBoONIU3MPOBATD

legislative power -— zakoHOZaTeABHAA BIACTE
to represent — npe;::cmbna%

to belong — npuHagNEKAaTH

donkey — ocen

ADD TO YOUR ACTIVE VOCABULARY:

a) Great Plains — Besuxue paBHUHBI
Appalachian mountains — Annanauckue ropsl
Rocky mountains — CkanmucTbie ropnt
Add to your vocabulary:
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b) driveway — npoess, Bbiesn
sidewalk — TpoTyap
drive-thru shop — MarasmuH, IOKYIKY B KOTOPOM IpO-
U3BOAATCS Yepe3 OKHO aBTOMOOUIS
toll-road — nnaruas nopora (MarucTpanib)
toll-free road — GecmiaTHas gopora
highway, parkway, thruway — asromarucrpanun
turnpike — rnaBHas marucTpanb
shopping-mall — Toprossiit menTp
shopping plaza — oTkpbiTas TOpropas NNOMALb, TOP-
TOBBIHA pSX
free delivery — GecnaTHas JocTaBKa
telephone order — TesreonnbIM 3aKa3
sale — pacnponaka
discount — cxugka
seasons sale — cesonnas pacupogaxka
clearance sale — pacnpogaska 3ayexeld TOBAPOB
discount coupon — KyIoH Ha CKUAKY
free gift — GecnaTHbBIN TOJAPOK

@ > Exercise 7.1. Translate into English:

1. CIITIA — yeTBepTas Mo pasMepy crpaHa nocie Poc-
cun, Kamager u Kurasa.

2. Buemnmaue rpasuIsl BKJI04aioT B cebsa Ilyapro Puko,
Awmepuranckoe Camoa 1 Buprunckue ocTposa.

3. 48 lTraros rpanmuaT Ha ceBepe ¢ Kanazgoii, a Ha 1ore
¢ Mexkcuxoi.

4, CIITA umeer MopcKyio rpanuily ¢ Poccuiickoit Pe-
Jepaiuei.

6. CIIIA ombiBaeTcsa TpeMd okeaHamu: CeBepHbIM Jle-
NOBUTHIM, ATilanTrdecKuM n Tuxum.

7. CIITA — BBICOKODA3BUTOE IIPOMBIIIJIEHHOE rocyJap-
CTBO CO MHO>XE€CTBOM OTpacJieH.
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8. AspoKocMHUYecKass M 3JEKTPOHHBIC OTPACIN IIPO- -
MulIeHHoCTH CHIA 3anumaroT ocoboe MecTO B 3KOHOMU-
ke CIITA.

9. Ka)kablil INTAT MMEeT CBOIO CTOJHILY.

& Text B: <TRANSPORT SYSTEM OF THE USA»

The development of transport facilities was very im-
portant in the growth of the United States. The first
travel routes were natural waterways. No surfaced roads
existed until the 1790s, when the first turnpikes were
built. Besides the overland roads, many canals were con-
structed between the late 18th century and 1850 to link
navigable rivers and lakes in the eastern United States
and in the Great Lakes region. Steam railways began to
appear in the East in the 1820s. The first transcontinen-
tal railway was constructed between 1862 and 1869 by
the Union Pacific and Central Pacific companies, both
of which received large subsidies from the federal gov-
ernment. Transcontinental railways were the chief means
of transport used by European settlers who populated the
West in the latter part of the 19th century. The railways
continued to expand until 1917, when their length
reached a peak of about 407,000 km. Since then motor
transport became a serious competitor to the railway both
for passengers and freight.

Air transport began to compete with other modes of
transport after World War 1. Passenger service began
to gain importance in 1920s, but not until the beginning
of commercial jet craft after World War 11 did air trans-
port become a leading mode of travel.

During the early 1990s railways annually handled
about 37.5 per cent of the total freight traffic; trucks
carried 26 per cent of the freight, and oil pipelines con-
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veyed 20 per cent. Approximately 16 per cent was
shipped on inland waterways. Although the freight han-
dled by airlines amounted to only 0.4 per cent of the to-
tal, much of the cargo consisted of high-priority or high-
value items.

Private cars about 81 per cent of passengers. Airlines
are the second leading mover of people, carrying more
than 17 per cent of passengers. Buses are responsible for
1.1 per cent, and railways carry 0.6 per cent of passen-
gers.

Roads and Railways

The transport network spreads into all sections of the
country, but the web of railways and highways is much
more dense in the eastern half of the United States.

In the early 1990s the United States had about 6.24
million km of streets, roads, and highways. The Na-
tional Interstate Highway System, 68,449 km in length
in the early 1990s, connected the nation’s principal cit-
ies and carried about one-fifth of all the road and street
traffic.

More than 188 million motor vehicles were registered
in the early 1990s. More than three-quarters were cars —
one for every two persons in the country. About one-fifth
of the vehicles were lorries. Amtrak (the National Rail-
road Passenger Corporation), a federally subsidized con-
cern, operates almost all the inter-city passenger trains
in the United States; it carried more than 22 million pas-
sengers annually in the early 1990s.

General understanding:

1. What were the first routes in the US?

2. When was the first transcontinental railway
constructed?

3. What was the length of railroads in 1917?
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4. When did air transport start to gain importance?

5. How many motor vehicles were registered in US in
early 90s?

6. What is Amtrak? How many passengers did it carry
annually in the early 90s?

GRAMMAR

§1 CO riaacopanue BpeMeH B rTaBHOM U NPUAATOYHOM
npenoKeHNax.
B anrmamiickom CIIOKHOIIOMUMHEHHOM IIPpEeJJIOKEeHHNH C

IPHAATOYHEIM JOMIOIHUTEILHEIM (BOTIPOC «4TO? », «KTO?»,
«uero?» ¥ T. A.) cOBIIONAIOTCA NPAGUNA COZAACOBAHUR
épeMeH B TJIIaBHOM U IPMAATOYHOM IIPEJJIOKEHUAX . OTH
MIPABUJIa CBOZATCA K CJISAYIOMEMY:

1. Ecau riaroji-ckasyeMoe IJIaBHOTO IPeAJIOKeHUS
CTOUT B Hacmosaujem niu 6y0ywem BpeMeHH, TO I'1aroJ-
cKasyeMoe IpHAAaTOYHOTO AOTOJHUTENHLHOTO NpeJIoKe-
HHUS MOKET CTOATh B 110001 BpeMeHH0# dopme, Tpebye-
MO CMBICJIOM, HAIPIMeEP:

He says you are right. —Ou rosopur, 4To THI IPas.

He will tell why he was not at school yesterday. —
Oxn crasxeT, IOYEeMY OH He ObLJI B IIIKOJE BUepa.

2. Ecau riaroj-ckasyeMoe IJIAaBHOTO IPeNJIOKeHUA
CTOUT B npowedwem spemernu (06s1uno — B Past Indefi-
nite), TO ¥ r1aroJI JOMOJHUTEIBHOTO IPUAATOYHOrO IIpes-
JIOSKEeHUI JOJIKEeH CTOATH B OJHOM M3 IPOINEIIHX Bpe-
Me€H, B TOM 4HcJe — B OyAYIeM C TOUKY 3PeHU IpOoIes-
wero (Future in the Past ).

He said he would not go to school tomorrow. — On
cKas3ajl, YTo He IOMIeT B IIKOJY 3aBTpa.

IIpu sToM ass o6o3HaueHN NeficTBUA, 00HO8PeMeN-
HO20 c JelicTBHEM, BRIPAXKEHHBIM CKa3yeMBLIM INIaBHO-
ro npeajgoxxeuusd, ynorpebiaserca Past Continuous (8
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PYCCKOM f3bIKe -— HacTosAmee BpeMsa) unu Past Inde-
finite.

Hetold me he was preparing for his exam.— OH cxa-
3aJ1 MHe, YTO TOTOBUTCS K DK3aMeHy.

st o603HaUEHUS NeHCTBUA, npedulecmeyrowezo nei-
CTBHUIO, BEIPAYKEHHOMY CKa3yeMbIM IVIAaBHOTO IpefJjIosKe-
HudA, o6srugo ynorpedasaerca Past Perfect. Ha pyccknii
A3BIK IJIaroj-cKasyeMoe IpMAATOYHOrC B JaHHOM ciyJae
IIePeBOAUTCH IJIAT0JIOM B IIPOIIE/IIeM BpEMEHH!:

I didn’t know he had left for Moscow. — 51 ue 3nau,
yT0 OH yexaJs B MOoCKBY.

IIpu ykasaHum onpeneseHHoro spemenu (in 1980,
yesterday) npegsiecTsyroiiee BpeMs BbIpaKaeTcs IPU
nomouu Past Indefinite. Hanpunmep: I thought you were
born in 1980.

s BEIpaskeHus OyyIIero BpeMeHy ¢ TOUKK 3peHnusA
IpolleAlllero BpeMeHu ynorpebasercsa ¢dopma Future in
the Past re sBcioMoraTtenbHLIH riiaroa will MendeTcs Ha
would, xoTopas Ha pYCCKUH A3BIF. IePEBOAUTCH Oy AYIITIM
BpeMeHeM:

Hetold methat he would meet me at the Institute. —
OH cKa3aJ MHe, YTO BCTPETUT MEHA B HHCTUTYTE.

2 Exercise 7.2. Open the brackets. Pay attention to
the Sequence of Tenses. Translate the sentences into
English.

1. Idid not know that you already (to read) this book
2. He did it better than I (to expect). 3. He said that the
bus (to be) here soon. 4. I think it all happened soon after
the meeting (to end). 5. They decided that they (tobring)
us all the necessary books. 6. He said that he (can) not do
it without my help. 7. He asked the students whether they
ever (to see) such a book. 8. It was decided that we (to
start) our work at eight o’clock. 9. I told you that I (to
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leave) for Minsk on the following day. 10. The boy did
not know that he already (receive) a good mark. 12. He
wanted to know what (to become) of the books. 13. The
visitors were told that the secretary just (to go out) and
(to come back) in half an hour. 14. He said we (may) keep
the books as long as we (to like). 15. We thought that he
not (to be able) to make his work in time and therefore
(to offer) to help her. 16. When I came they (to tell) me
that he (to leave) half an hour before. 17. It was soon
clear to the teacher that the control work (to be) a diffi-
cult one. 18. I decided that next year I (to go) to see my
old friend again. I not (to see) him since he (to go) to
Moscow. '

§2. CrpanarennHeiii 3ajor (Passive Voice).

@DOpMEI CTPAJATEABLHOTO 3aJI0Ta aHTJIMHCKUX IJIaroJoB
06pasyoTcs ¢ IOMOIIBIO BCIIOMOTaTeJILHOTO IJ1aroJia to be
B COOTBETCTBYIOIEM BpeMeHU, JIUIle U YMCJIEe B IpPpHYAC-
Tua II (Participle IT) cMuIcioBOTO TIarosa:

Present Indefinite: The letter is written.
Past Indefinite: The letter was written.
Future Indefinite: The letter will be written.

Present Continuous: The letter is being written.
Past Continuous:  The letter was being written.
Future Continuous: The letter will be being written.

Present Perfect: The letter has been written.
Past Perfect: The letter had been written.
Future Perfect: The letter will have been written.

I'naros-ckasyemoe B cTPajaTeIbHOM 3aJI0Te IIOKA3hI-
BaeT, YTO MOAJeKalllee IPeATOKEeHNA ABJIACTCA 00beK-
TOM JeCTBUA CO CTOPOHKI ZPYToro JUIA WK IpejMeTa.
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Cpasuure: I bought a book. — §1 xynunx xkaury.
The book was bought (by me). — Kuura
Obina KymieHa (MHOM).

Tiarossl B cTpajaTeJbHOM 3aJI0Te HA PYCCKUI A3BIK
HEPEeBOJATCS

1. riarosoM 6BITh + KpaTKas Gopma IpryacTus c1rpa-
JaTeJLHOTO 3aJI0Ta:

The letter was sent yesterday. Ilucemo GbLyI0 DOCHA-
HO BUepa. ’

2. IJIarosioM ¢ 4YaCTUIeH -¢4 (-Cb):

This problem was discussed last week. d1a npobiema
oGcy»xgasack Ha IpouLJIol Hexee.

3. "HeompeieIeHHO-IUYHLIM 060DOTOM, T. €. IJIaTr0JIOM
" B [eHCTBUTENHHOM 3aJiore 3 JINIIA MHOXKEeCTBEHHOI'O HKC-
Jia, THIIA «TOBOPATS, «CKA3AM»:

Englishis spoken in many countries. Ha agrauiickom
© SI3BIKE TOBOPAT BO MHOI'MX CTPaHAaX.

4. raroJoM B [leliCTBUTEIBLHOM 3aJiore (IIPY HATUYINY
HCIIOJHUTENA AeHCTBUA):

Pupils are taught at school by the teachers. Yuenn-
KOB Y4AaT B IIIKOJIe VYHTeJIA.

@< Exercise 7.3. Translate into English. Determine
the Tense and Voice of the verb:

1. He left for Moscow. 2. The news will be of great
interest. 3. They were speaking to him. 4. She studied
many subjects. 5. He was much spoken about. 6. New
subjects will be studied next term. 7. I am working

‘now. 8. The text has already been written by them.
9. He studies at our school. 10. You are playing chess,
aren’t you? 11. The text is being translated at the
moment. 12. Do you work at this lab? 13. When I saw
him, he was going home. 14. They will have passed
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their exams by 3 o’clock. 15. This book was written by
our teacher. 16. We shall be writing our tests at 10
o’clock. 17. The work will have been done when he
comes. 18. We translated this text. 19. The letter had
been written before we came. 20. We shall inform you.
21. These toys are made in Japan. 22. Does he work
here? 23. Is he working now? 24. The conference will be
held in May. 25. Rostov was named after Dmitry Ros-
tovsky. 26.What are you doing here? 27. This work
must be done at once. 28. You may take my book. 29. I
am often asked at the lessons. 30. This article was be-
ing translated when I came.

®&: > Exercise 7.4. Translate into English. Determine
the Tense and Voice of the verb:

1.They can be seen in our library every day. 2. The
delegation is headed by the Prime Minister. 8. The
child was often left home alone. 4. These houses were
built last year. 5. All letters had been written when
we came. 6. This film is much spoken about. 7. The
machine is being tested now. 8. His work has been al-
ready finished. 9.1 was told to wait for him. 10.Your
letter will have been answered by Monday. 11. The ex-
periment was being carried out from ten till twelve
o’clock. 12.Children under sixteen will not be admit-
ted here.

2 Exercise 7.5. Put the verbs in brackets in the right
form:

1.I’mnot reading these books today. They (return) to .
the library. 2. The paintings (exhibit) till the end of the
month. 3. Why your home task (not do)? 4. She was taken
to the hospital today, and (operate) tomorrow morning.
5. This room (use) only on special occasions. 6. Bicycles
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must not (leave) here. 7. This newspaper (not read). The
pages (not cut). 8. Dictionaries may not (use) at the ex-
amination. 9. Usually this street (sweep) every day, but
it (not sweep) yesterday. 10. This book (leave) in the class-
room yesterday; it (find) by the teacher. 11. Thousands
of new houses (build) every year. 12. This room (not use)
for a long time. 13. The children are very excited this
morning. They (take) to the circus this afternoon.

2 Exercise 7.6. Translate into English:

1. 9ra kuura 6n11a npounTana scemu. 2. Ilncemo 6y-
JleT oTupasJjeHo 3asTpa. 3. Ee uacto cnpamubaooT? 4. Ha
BaIlI BOIIPOC OTBETAT 3aBTpa. 5. TeKCT neperouiICcCa BUe-
pa ¢ ABYX mo Tpex. 6. PaboTa TOJBKO UTO 3aBeplleHa
HaMH. 7. 9T¥ KHUI'H yKe OYAYT onyO0IUKOBaHBI K KOHITY
roga. 8. Hamra KorTpoabHas pabora ceiiyac npoBepaeT-
ca? 9. O noBoit KHure 6yayT MHOro rosopurts. 10. B Ha-
IIeM ropojie cefuac CTPOMTCA MHOTO HOBEIX 3ZaHUIA.
11. Krouu 661011 yTepAHLI BUepa. 12. Manbuuka BOSEMYT
B KuHO. 13. Bam ckazanu 00 arom? 14. Teserpamma yxe
monyueHa? '

2 Exercise 7.7. Translate into English:

1. On ckazay MHe, UTO TeKCT 6y AeT nepeBejeH K 10 ya-
caM 3aBTpa. 2. Bce KapTHHEL, KOTODBIE BEL 3/1eCh BHAUTE,
HaIHMCaHBI OZHUM U TEM 2Ke XYL0KHUKOM. 3. [Incsmo Oy-
JeT OTIpaBieHo 3aBTpa. 4. Pabora Oymer sakoHUYeHa B
CPOK. 5. 3a goxTopoM mocaanu? Cresaiire 3To KaK MOMXK-
HO cKopee. Y peGeHKa BLICOKaA TeMnepaTypa. 6. 9Ta KHU-
ra 6ply1a HanycaHa 40 TOro, Kak aBTop cTajJ 3BHAMEHUTHIM.
7. CoTHM HOBBEIX JOMOB OYAYT IIOCTPOEHBI K KOHILY 3TOTO
roza. 8. dra ucropus gasuo 3aberra ecemu. 9. Mue nipex-
JIOKHUIN O4YeHb MHTepecHyo paboty. 10. OH cepre3usbiil
yenoseK. Ha Hero Bcerga MOMXHO HOJOKNATECA. 11. 3acra-
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poii KeHIIWHOH yXaskuBaeT ee Miagwas goub. 12. Ha
Beuepe HaM IIOKasany npekpacHulit duiabM. 13. Ero yza-
punu mauom. 14. C xumM HeoOX0ANMO HEMeIJIEHHO II0T0-
BOPHUTH 110 3TOMY Bonpocy. 15. Bam 3amagyT HeCKOJIBKO
BONIPOCOB Ha 3K3ameHe. 16. Eil ObluI 1aH cincoK yyacTHH-
KOB cobpanus. 17. Peup OnlIa 3acayIiaHa ¢ GOJBIINM
BHuMaHMeM. 18. BaMm 00bsaACHAT, KaK JoOpaThed 0 Ke-
JIEBHOLOPOKHOro Bok3asa. 19. 006 aToii mbece ceifyac MHO-
ro rogopar. 20. Jlesleranuio Hy»<HO BCTPETHTD 3aBTPa B 9
YacoB yTPa B a3pOIIOPTY.



UNIT 8
HIGHER EDUCATION IN THE UK

I. Coraacubie 3ByKH [W], [n].

II. Text A: «Texi: Higher Education in the UK».

I11.§1. Caoxnoe ponoamnenue (Complex object).
§2. IpnyacTHe U FePYHAUH.

Phonetic warm-up

Coranacusiii 38y [W]. IIpy npousHeceHUH I'y6BI OKPYT-
JeHBl U 3HAYUTENbHO BLHIABUHYTHl BIepekx, a 3afHAA
YacTh A3BIKA 3aHUMAaeT IPHUMEPHO TAKOe e IT0JIOKeHe,
KakK IIpHM IponsHeceHuH pycckoro [y]. CTpysa Beigsixae-
MOTO BO3AYXa C CHJION IMPOXOAUT uepes o6pasoBaHHYIO
MeKLy rybaMu KpyriIyio meis. I'yOrl 9HeprudHo pas3sBy-
raimorcs.

Cornacusiii 3ByK [n]. IIpu npousHeceHUN COTIACHO-
ro 3aJHAA COUHKA A3BLIKA CMBIKAETCA C ONYIeHHBIM
MATKUM HEOOM, M BO3JYX IPOXOJUT Yepe3 HOCOBYIO II0-
JIOCTh.

€ Exercise A
what — why — where
whip — wheat — while

®: Exercise B
war — wharf — water
wedding — wage — wait
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waitress — waist — waste
weather — woman — wind

€ Exercise C
wall — wallet — walk
walnut — waltz — won

€ Exercise D

wing — king — sting

sing — nothing — something
everything — anything — ring

£ Text A: «<HIGHER EDUCATION IN THE UK»

Education after 16 is voluntary in United Kingdom.
Students, who live in England, Wales, and Northern Ire-
land must take at the age of 16 the examinations for
the General Certificate of Secondary Education (GCSE).
In Scotland students receive the Scottish Certificate
of Education. After this exam students can choose to
stay on in school or attend colleges of further educa-
tion.

British universities are self-governing and are guar-
anteed academic independence. Funding for education
and research is provided by funding councils set up by
Parliament. The number of universities jumped in 1992
when polytechnics and some other higher education es-
tablishments were given the right to become universi-
ties. By the end of 1994, there were some 90 universi-
ties, almost half of them former polytechnics, including
the Open University.

Many of the colleges of Oxford and Cambridge uni-
versities were founded in the 12th and 13th centuries.
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All other universities in Britain were founded in the 19
and 20% centuries. The Open University, based in Milton
Keynes, England, was founded in 1969. It uses exten-
sion techniques of correspondence courses, television
and radio programmes, and video cassettes, supported
by local study centres and summer schools, to provide
higher education opportunities to a wide variety of
people. B

During the 1960s there was a significant increase in
the number of new universities, reflecting a fast growth
in student numbers. During the 1980s, an expansion in
higher education places led to anotherlarge jump in stu-
dent numbers. In the 1992—-1993 academic year there
were more than 1.4 million students in full or part-time
higher education in Great Britain, compared with just
under 850,000 a decade earlier. About one quarter of
young people are in higher education in England, Wales,
and Scotland; one third in Northern Ireland. About 90
per cent of students get state grants to cover tuition fees
and living costs.

The size of the grant is determined by parents income.
Since the late 1980s, however, grants have been frozen;
students can apply for a student loan.

Vocabulary:

voluntary [“volentar1] — go6pososbroe

attend — nocemats

self-governing — camoymnpapisieMsrit

funding — ¢unrancuponanne

funding eouncils — coseThl M0 GUHAHCUPOBAHUIO
to set up — ocHoBEIBATH

significant — snaunTenbHBIR

polytechnics — mosuMTexHIYECKWe HHCTUTYTHI
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extension technigues — Texmomornu JUCTaHIIMOKHHO-

T0 06pasoBaHusd

a)

b)

to reflect — oTpaars’

decade — mecaruierue

state grants — rocyzapcrBerHEIe rapaHTHHI
tuition fee — mara 3a o6yuenue

parents income — noxon poxuTesen
student loan [loun] — crynenueckuii 3aém

ADD TO YOUR ACTIVE VOCABULARY

high-school dipoma — mxonbsHBIHE aTTECTAT
graduation ceremony — BBHIODYCKHOH 9K3aMeH
Bachelor of Science (B.S.) — 6akajyiaBp ecTeCTBEHHBIX
HayK

Bachelor of Art (B.A.) — GakanmaBp ryMaHATAPHEBIX
HayK

Master of Art (M.A.) — MarucTp UCKYCCTB

Master of Science (M.S.) — mMarucrp ecTeCTBeHHLIX
HayK

Doctor of Philosophy (Ph.D.) — xokrop ¢unocopun
undergraduate student — crynenr 1-4(5) xypcos
graduate student — cryznenT 5-6 xypcos

graduate school of robotics — marucrparypa (acnu-
PaHTypa) MO cOemHaJIFHOCTH PobOTOTeXHIKA

room (lodging) and board — npo’knBaHUe 1 NUTaHUE
personal expenses — JHUUHBIE PACXOLBI

books and supplies — KHUI'M 1 MaTepHaJIbI

tobe eligible for admission — ObITh mOAXOAAIIEH KaH-
AUZATYPOH A MOCTYIJIEHN S ‘

to enrol — zaumcasaTh

enrollment — 3auncnenue

admissions office — nmpuemaas KOMUCCHA

student services office — nenapraMeHT o padore co
CTYAeHTaMH
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university bursar’s ['ba:so’] (kasunaueit) office — 6yx-
rajrepus yausepcureTa (Opuc KasHaues)

®: > Exercise 8.1. Translate into English:

1) B Bospacre 16 Jer xax il sxuTtens Benukobpura-
HUH 0083aH CIAThL 9K3aMeHbl Ha noayuenue Cepruduka-
Ta 0 cpegHeM o0pa3oBaHUU.

2) BpuTaHCKHe YHUBEPCUTETHI ABJIAIOTCA IOJHOCTHIO
CaMOYIIPaBISEMBIMU.

3) B 1992 roay IlosmmTeXHUYECKUM HHCTUTYTaM ObliIa
NIpeIoCTaBJIeHOo IIPABOo CTaTh YyHUBEPCUTETaMU.

4) OTKpHITHIH YHUBEPCUTET, IUPOKO U3BECTHBIH CBO-
MMM TeXHOJOTUAMH JUCTAHIIMOHHOTO 00yyeHu s, Ob11 oC-
HoBaH B 1969 roxy.

5) B 60-e roas! B CoefMHEHHOM KOPOJIeBCTBEe HAMETHI-
CA 3HAYHUTENALHBIH POCT UKCIAa YHUBEPCHUTETOB.

6) PasMep rpanTa Ha o6yueHue onlpefensercsa NCXond
U3 TOXO0Ha POIUTEJIeH.

§1. Cnoxuoe nonoanenue (Complex object).
CrnoxHoOe ZONMONHEHHEe — 5TO COYETAHHE CYIEeCTBHU-
TEJILHOTI'O MJIM MECTOMMEHHUA B 00beKTHOM najieske (Hamp.
me, him, us, them) ¢ MHGUHUTHBOM WK HpuuacTueM I.
CymecTByeT B TpeX OCHOBHBIX BAPHAHTAX: :
1. C uduBUTHBOM 6e3 yacTHII 0 MK ¢ HPUUACTH-
eM 1 mocie ryIarosioB BOCIPUATHA
see I saw him drive the car. I saw them working in
the lab.
watch We watched the plane land. We watched the
children playing in the yard.
notice Nobody noticed him go out. He didn’t notice
that happen.
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feel  She felt somebody touch her hand. They didn’t

feel the train start.

hear "I didn’t hear you come into the room. I heard

her playing piano.

B nmepBoM cayuae (BBIIIEIIEpeYMCIeHABIE TIATOJLL C
uaduHEUTHBOM 63 yacTubl {0) NoAUepKUBaeTCa GaKT
JleicTBUA, BO BTOPOM (3TH YK€ IJIaroJIbl ¢ IpuyacTuem I) —
npoiiece AeficTBUA.

I saw him enter the house. — §I Buzes, Kax OH BOIIeJI
B AOM. '

I saw him entering the house. — 1 Buzes, Kax OH BX0-
JYUJL B JIOM.

2. C uHOMHENTHBOM 0e3 YacTHisl Lo IIocie IJIarojIoB

to let: Don’t let them play in the street.

to make: Don’t make me laugh.

3. C uHOUHUTHBOM ¢ 2acmuyell to mocje riarojios

to want I'want you to find me a placein the first row.

to expect I expect you to come in time.

to believe I believe her to be a very good teacher.

to know I know him to be a good student.

to advise = I advise you to enter the institute.

to consider The climate in England is considered to

be mild.

to order He is ordered not to be late.

to allow They allow to use dictionaries at the exam.

to like I would like you to finish your work.

to find I find your story to be very interesting.

% > Exercise8.2. Put the verbsin bracketsin theright
form:

1. He made me (do) it all over again. 2. Her father
made her (learn) the lessons. 3. If you want us (make)
the work quickly you should let us (start) at once.
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4, Would you like me (read) now? 5. They won’t let us
(leave) the classroom till our control work has been
checked. 6. He wouldn’t let the children (play) in his
study. 7. Please let me (know) the results of your exam
as soon as possible. 8. He made us (wait) for two hours.
9. I let him (go) early as he had done his task. 10. I'd
like him (enter) the university but I can’t make him (do)
it. 11. I want her (learn) English. 12. I heard the door
(open) and saw my friend (come) into the room. 13. 1
heard her (play) the piano. 14. I saw him (go out) of the
house. 15. The teacher advised us (use) dictionaries.
16. Her father doesn’t allow her (go) to the cinema
alone. 17. We expect our basketball team (win) next
game. 18. We don’t want you (tell) anything. 19. I saw
them (open) the window. 20. That is too difficult for
you to do, let me (help) you.

2 Exercise 8.3. Translate into English:

1. Bri xoTure, uTOOHI AeTH UT'pau 3eck? 2. Bul xoTH-
Te, YTOOB! MBI BCTPETUJINCEH ceronua? 3. Bul oskupmaere,
pabora Oyzner cgenana ckopo? 4. MuI o:xufaeM, 4To OHM
XOPpOIIO IPOBeAYT y Hac BpeMd. 5. f xouy, 4To6E! OH 3a-
KOHYMJI 3Ty paGoTy. 6. MBI CABIIIAIM, UTO OHA 3HAET, KO~
Zia MBI caeM 3K3aMeH. 7. Bbl xoTHuTe, YTOOHI MBI 06CYAH-
JIK 9TOT Bolipoc ceroaua? 8. M5l osKHIaeM, UTo HA 3TOM
MecTe OyieT MOCTPOEH HOBELM oM. 9. Brl xoTesu 611, 9TO-
6b1 paboTa GrLia ceana cerogua? |

§2. IIpuuacrue u repysnmii. Ax oTanuue.

(Participle 1)
IIpuyacrue I (mpuyacTre HACTOSAIETO BpeMeHu), 00-

Pa3oBarHOe MpH MOMOINY OKOHYAHUS -ing, HMeeT aKTHB-
HYIO ¥ CTpafaTe/IbHyI0 (POPMBI:
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axmuseHan (HecoBepIIeHHLIH Bu) — asking,

axmueénasn (CoBepIIeHHBIH BUN) — having asked.

cmpadamenvras (HecoBepileHHbI) — being asked,
cmpadamensras (coBepiieHHbIH) — having been
asked.

IIpuuacrue I ynorpebaserca B QyHKIIHM:

1. Onpedenenusn:

The man sitting at the table is our teacher. — Yeino-
BEeK, CUISINUH 32 CTOJIOM — HAIlll YUUTEb.

The houses being built in our town are not very
high. — [loma, cTposI1eca B HAIIIEM rOpoJie, HEBLICOKH.

2. O6cmoamenscmsa: v

Going home I met an old friend. — Ugs pomoii, s
BCTPETHJI CTAaporo Apyra.

Having finished work I went home. — 3akoHYUB pa-
6oTy, A mouesx JOMOMH.

MNpuuactue il (Participleli)

IIpuuactue Il (mpuyacTre npomieANIero BpeMeHH) Bece-
raa naccueno. O6pasyercda oHO npubaBaenueMm cyhpuk-
ca -ed K OCHOBe IIPaBUJILHOI'O IVIAroJia Uiy IyTeM Yyepeo-
BaHMS 3BYKOB B KODHE HENIPABUJILHOTO IVIAT0JIA.

Mpuuacrue Il ynorpedaserca B hyHKIIMK:

1. Onpedenenus.

The book translated from English is interesting. —
Knura, nepesefieHHasi ¢ aHDMJIMHACKOTO A3bIKA, WHTEpeC-
Had.

2. O6cmoamensvcmaa (IPUUNHBL U BpEMEHU):

Given the task he began to work. — Korga emy panu
3aJlaHue OH HadaJj paboTaTk.

YnorpeBAeHHe repyHAUsi U €ro oTAMUMe OT npuyacTusa |

IIpuyactue — Heamuuas cdopMa riarona, IPoMexy-
TOYHASA MEXKJY IJIaroJIoM U IIpHJIarareJbHubIM:

The boy playing in the yard is my brother. — Masb-
uuK (Kaxoii?) urparponiuii Bo fBope, — Moii 6par.
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Tepyrauii Tak)xe saBasgeTcsd HeJIWIHOR dopmoit rna-
roJjia, HPOMEeKYTOUHOI MeKY CYyIeCTBUTEeNLHLIM 1 I'JIa-
roJIOM:

Smoking is harmful. — Kypenue (uro?) Bpenso.

MHBIMU cJIOBaMU, IpHYacTie—B 0oJbIIell cTelleBu
«IIpHJaraTeJbHOE» II0 CBOMM QYHKIHNAM, FrepyHAME —
«CYIIIECTBUTEILHOE» .

Tepynouii ynorpebaaercs:

1. B KauecTBe IOJJIeKALIETO:

Reading is useful.

.2. KaK YacTh CKa3yeMoro IocJje IJaarosios to finish, to
start, to continue, to go on, to keep u 1p.

He started reading the book.

3. xax npeayoskHoe gononuenue: I am fond of reading. '

4. xak npamoe gononaesue: Do you mind my reading
here?

5. kax oGcToaTenbecTBO BpeMenu: After reading he
closed the book.

6. kak obcrosaTeaLCTBO 00pasa feiicteusa: Instead of
reading he went to the movies.

AxTuBHaAA dopMa repyHaua: giving, beating.

ITaccusnasn ¢dopma repyupusa: being given, being
beaten.

= Exercise 8.4. Open the brackets using the gerund:

1. The grass in the garden is very dry, it needs (wa-
ter). 2. It’s very warm outside. You don’t need (put on)
your coat. 3. The house is old, and it wants (repair). 4. Fa-
mous people don’t need (introduce) themselves. 5. The
carpet is covered with dust, it needs (sweep). 6. The shoes
are very dirty, they need (polish). 7. These shoes have a
?101e, they want (mend). 8. The table cloth is quite clean,
it doesn’t want (wash) yet. 9. The room needed (clean).
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10. (learn) foreign languages is very useful. 12. I know
my hair wants (cut) but I never have time to go to the
hairdresser’s. 13. John needed (cheer up) when he heard
that he’d failed his exams. 14. You should tidy up the
garden. — Yes, it needs (tidy). The roses want (water),
the peaches want (pick), the grass wants (cut).



UNIT9
MY FUTURE PROFESSION

[au], [dr], [br], [gr], [tr], [fr], [Or].

II. Text A: <My future professiom,

Text B: «The Future of the engineering profession»

I1.§1. lIpuaaTounbie NPEAAOKEHHS] YCAOBHS H BpPEMEHH,

AeliCTBHE KOTOPbIX 0THECEHO K OyAyIIEeMYy.
§2. CocaararesbHoe HAKAOHEHHE B YCAOBHBIX IIPEALOKE-
HHSX.

% Exercise A

now — how — brown
out — now — house
louse —— mouse — cows
out — loud — without

®: Exercise B

draw — dribble — draft
drag — drab — drank
drain — dragon — drama
drape — dreadful — drugs
Dresden — dress — dry
drill — drop — drink
drive — drown — drum
drift — drier — droopy

% Exercise C
brown — bread — brace
brain — brakes — brand
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brunch — branch — brave
Brazil — breach — breast
breath — broth — breathe

€ Exercise D

treasure — trainer — trench
track — trade — traffic
troops — trend — trail
translate — transmit — trance

€ Exercise E

France — French — fruit
fry — frame — free

three — thread — throat
threat — through — thrill
thirty — throne — threaten

& . £l Text A: <MY FUTIIRE PROFESSION>.

Hi, there ! Here is Ann Sokolova again. I am afraid
this will be my last meeting with you because I need to
pack my suitcase. I am leaving for Sochi tonight. I have
passed all the exams successfully and I’m free till the 15
of September.

AsIhave already told you, I was always good in math-
ematics and physics. My parents bought me a computer

when I was in the 10* form. Since then I knew that I would
~ become a specialist ih computer technologies — a com-
puter engineer.

Computer industry is developing so fast, that it com-
prises almost all spheres of professional life. No busi-
ness now is possible without computers. This is especially
true about automated manufacturing of products and
roboties. Computer control of automated production
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opens new horizons for the cheap and quality production
of goods. Information is now generated, transmitted,
received, and stored electronically through computer
networks on a scale unprecedented in history, and there
is every indication that the explosive rate of growth in
this field will continue.

Computer engineering is a general field. It deals with
both electric and electronic industries.

Electronic engineering deals with the research, de-
sign, integration, and application of circuits and devices
used in the transmission and processing of information.

Engineers in the field of electric and electronic engi-
neering are concerned with all aspects of electrical com-
munications, from fundamental questions such as «What
is information?» to the highly practical, such as the de-
sign of telephone systems. In designing communication
systems, engineers rely on various branches of advanced
mathematics, such as Fourier analysis, linear systems
theory, linear algebra, differential equations, and prob-
ability theory.

Engineers work on control systems which are used ex-
tensively in automated manufacturing and in robotics.

Major developments in the field of communications
and control have been the replacement of analogue sys-
tems with digital systems; fibre optics are used now in-
stead of copper cables. Digital systems offer far greater
immunity to electrical noise. Fibre optics are likewise
immune to interference; they also have great carrying
capacity, and are extremely light and inexpensive to
manufacture.

Computer engineering is now the most rapidly grow-
ing field. The electronics of computers is the design and
manufacture of memory systems, of central processing
units, and of peripheral devices. The most prospective
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industry now is the Very Large Scale Integration (VLSI)
and new computer architectures. The field of computer
science is closely related to computer engineering; how-
ever, the task of making computers more «intelligent»
(artificial intelligence), through creation of sophisti-
cated programs or development of higher level machine
languages or other means, is generally regarded as the
dream of computer science.

One current trend in computer engineering is micro-
miniaturization. Engineers continue to work to fit
greater and greater numbers of circuit elements onto
smaller and smaller chips.

Another trend is towards increasing the speed of com-
puter operations through the use of parallel processors
and superconducting materials.

So, as you see, there are a lot of employment opportu-
nities in my field. I don’t worry about finding a job. The
most important thing for me now is to study well and to
graduate from the Academy.

Vocabulary:

to comprise — BKIOUATEH B cels

automated manufacturing of products — asromaTu-
3HUPOBAHHOE MPOUIBOACTBO TOBAPOB |

robotics — poGoToTeXHHKA

horizons — ropu3oHTHI

cheap — femesnrit

to generate — reHepHUpPOBATH, IIPONU3BOAUTD

to transmit — mepesaBaTn

to store — xpanuTs

scale — macmra6

unprecedented in history — ne umeromuit npeneznen-
TOB B UICTOPHUHA

indication — ykazanue, cBUIeTENLCTBO
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explosive — B3puIBHOH

to deal with — umeTs fes10 ¢, 3aHNMATHCA YeM-JIU00

integration — uHTerpanusa

application — npunokenne, HCNOJIb30BaAHNE

circuits — ssleKTpHYeCKUEe CXeMbl, IlenH

device — ycTpoOHCTBO

transmission — nepesaga

processing — ob6paboTka

to rely — nonararscsa

Fourier analysis — ananua ®ypre

linear systems theory — Teopus JuHe#HRIX CUCTEM

linear algebra — snnneiinag anre6pa

differential equations — auddepennuansuble ypas-
HEeHUA

probability theory — Teopusa BepodaTHOCTH

extensively — mupoko

replacement — zamernenue

fibre optics — oI TOBOJIOKOHHEIE TEXHOJOTHH

copper — MeJb '

digital — nudposoit

immunity — samuuieHHOCTh, HEBOCIPUMMYHUBOCTh

carrying capacity — nponycKkHasi CIocOOHOCTEH

light — nmerxuii

~rapidly growing — GeicTpopacTymuil

artificial intelligence — uckyccTBeHHBIN pasyM

sophisticated — cioxBEBI}

superconducting — cBepXIpOBOAUMOCTH

O
ADD TO YOUR ACTIVE VOCABULARY:

a) mechanical engineer — nHXeHep-MexXaHUK
electric engineer — uH)KeHep-3IEKTPUK
electronic engineer — uHKeHeD 97IeKTPOHMK
computer engineer — WHXXeHEP-KOMIIBIOTEPITHK
military engineer — BoeHHEIH HHXKEeHED
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b) prestigious job (work) — npectuxkuas pabora

well-paid job — BrIcokoOONNIaUNBaemMasn pabora
employee — HaeMHEI pabounii

employer — HaiiMmogaTesab

businessman — npeAnpuHUMATEb, GI3HECMEH
state-employed — rocymapcTBeHHBIH CJIyKamni
white-collar worker — «GeJniii BODOTHHUYOK» , paboT-
HUK YMCTBEHHOTO TPyAa

blue-collar worker — «cunuit BOpoTHMYOK», paboT-
HUK QU3NIECKOT0 TPYAA

skilled worker — kKBanupUIIMPOBAHHBIH paGoumit
unskilled worker — HexkpanPUIMPOBAHHBIA pabounii
experienced worker — onBITHEIN paGOTHUK

to be hired for a job — ObITL HaHATHIM Ha BBLINIOJIHE-
HIe paboThl

to look for a new job (work, position) — uckars Ho-
BYI0 pabory

to apply for a new job — IpeTeEROBATH HA KAKYIO-IHG0
JOJIPKHOCTD

application for a position of — sasBieHne Ha Kaxyio-
JIn00 HOJKHOCTD

resume — pesomMe

C.V. (curriculum vitae) — aBro6uorpagpus

to be fired — 6riTH YBOJIEHHBIM

to retire — yxoauth Ha mIeHCHIO

to be unemployed — 651TE 6e3paGOTHEIM

€ > Exercise 9.1. Translate into English:
1. PoguTtenn KyOUINM MHe KOMIBIOTED, KOTZA S YUH-

Jachk(cs) B fecATOM KJacce.

2. Huxkaxkoil coBpeMeHHEIl 6u3HeC He BO3MOKEH 0Oe3

KOMIIBIOTBDHOfI TEXHUKH.

3. Komnbeiorepuaa mEAYCTpUA ~—— Haubosee GEICTPOpas-

BHBaloIecda IIponu3BoLCTBO.
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4. KoMmupoTepHoe yIpaBjieHNe aBTOMATU3UPOBaH-
HBIMHI IIPOM3BOJCTBEHHBIMY JUHUAMY OTKDBIBAET HO-
Bble F'OPM3OHTHI IEIIIeBOr0 M KAUEeCTBEHHOTO IIPOU3BOJ-
CTBa TOBapOB.

5. KpynHBIM JOCTH XKEeHHEM B chepe KOMMYHUKAIUU
ABJSETCA 3aMeHa aHaJOTOBLIX CHCTeM Ha NUdODBLIe.

6. B macTosAlee BpeMs ONTO-BOJIOKOHHbIe IU(PpPOBEIE
TeXHOJOTHHN obecnednBaT 0ojlee KaUeCTBEHHYIO B JOC-
TYNHYIO CBSI3b, UEM aHAJIOTOBbIE CUCTEMBI.

& = Exercise 9.2. How do you see your future
profession? Please answer the following questions:
1) What kind of work are you interested in?

a) well paid

b) interesting

¢) in a large and famous company

d) quiet

e) in an industry which has a future

f) prestigious

g) not to sit the whole day in the office

h) to travel a lot
2) What position would you like to have?

a) to manage people — manager

b) to work for someone else — an employee

¢) tobe your own boss — self-employed, businessman

d) be responsible for everything — top manager,
director

e) to work for the state — state employee

8 Exercise 9.3. Please discuss with your group ad-
vantages and disadvantages of your future profession.
Do you think that engineering profession is prestigious?

Is it well-paid? How difficult is it to find a good work in
this field?
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‘¢t Text B: «THE FUTURE |
OF THE ENGINEERING PROFESSION»

Among various recent trends in the engineering pro-
fession computerization is the most widespread. The
trend in modern engineering officesis also towards com-
puterization. Computers are increasingly used for solv-
ing complex problems as well as for handling, storing,
and generating the enormous volume of data modern en-
gineers must work with.

Scientific methods of engineering are applied in sev-
eral fields not connected directly to manufacture and
construction. Modern engineering is characterized by the
broad application of what is known as systems engineer-
ing principles.

Engineers in industry work not only with machines but
also with people, to determine, for example, how machines
can be operated most efficiently by workers. A small
change in the location of the controls of a machine or of
its position with relation to other machines or equipment,
or a change in the muscular movements of the operator,
often results in greatly increased production. This type
of engineering work is called time-study engineering.

A related field of engineering, human-factors engi-
neering, also known as ergonomics, received wide atten-
tion in the late 1970s and 1980s when the safety of nu-
clear reactors was questioned following serious accidents
that were caused by operator errors, design failures, and
malfunctioning equipment.

Human-factors engineering seeks to establish crite-
ria for the efficient, human-centred design of, among
other things, the large, complicated control panels that
monitor and govern nuclear reactor operations.
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General understanding:

1. What is the most widespread trend in the engineer-
ing profession?
2. What are computers used for in modern engineering?
3. What approaches are used in modern engineering?
4. What is «<ergonomics»?
5. What does human-factors engmeermg deal with?

GRAMMAR

§1. MW
ZeiicTBHe KOTOPBLIX OTHECEeHO K Oynymemy.
B npugaTOYHBLIX NPEAJIOKEHUAX YCIOBUA ¥ BPEMEHH
C co3aMu
if (ecan),
when (xorza),
after (mociue),
before (nepex Tem, Kax),
as soon as (KaxK TOJBKO),
unless (ecu He),
until (1o Tex mop, MoKa He),

Oyayimee Bpems s3amMeHgeTca GOpPMOH HACTOAIIETO Bpe-
MeHU, HO Ha PYCCKUH AZBIK IEPEBOJUTCS 6y,uymnM, Ha-
puMep:

If you help me, I shall do this work. — Ecsu TsI mo-
MOKeIllb MHe, A cAeJalo 3Ty pabory.

As soon as I get free, I'll come to you. — Kax ToibK0
51 0CBOOOXKYCh, A IPUAY K Tebe. '

We shall not begin until you come. — Mbl He HauHeM,
TIOKa THI He IIPUellb.

22 Exercise 9.4. Open the brackets and put the verbs
in the right form:

1. He (go) out when the weather (get) warmer. 2. 1
(wait) for you until you (come) back from school. 3. I’'m
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afraid the train (start) before we (come) to the station.
4. We(go) to the country tomorrow if the weather (to be)
fine. 5. We (not pass) the examination next year if we
not (work) harder. 6. If you (not drive) more carefully
you (have) an accident. 7. You (be) late if you (not take)a
taxi. 8. I(finish) reading this book before I (go) to bed. 9.
You must (send) us a telegram as soon as you (arrive).10.
We (have) a picnic tomorrow if it (be) a fine day. 11. We
(go) out when it (stop) raining. 12. We (not to have) din-
ner until you (come). 13. I’m sure they (write) to us when
they (know) our new address.

IIpounTaiiTe MpUMepHI X 3aTIOMHUTE HanboJIee yoT-
peduTenbHble CyGhGUKCHL CYyIIeCTBUTEIbHBIX

-er/or — teacher, writer, actor, doctor

-ist — scientist, artist, dentist

-ment — government, movement, development

-(t)ion — revolution, translation, operation

-ity/ty — popularity, honesty, ability

-sion/ssion — revision, session, discussion,

-ness — happiness, illness, darkness

TIpounTaiiTe IpUMEPH! U 3AIIOMHNTE Hanboiee yIoT-
peduTeNLHEBIE cy(DOUKCH U IpedNKCH IJIaroJos.

re- — rewrite, rebuild, reconstruct,

mis- — misprint, misunderstand, miscount.

IIpounraiiTe TpUMeEPLI X 3aIIOMHUTe HauboJiee yIoT-
pebuTensHble cy(dUKCHI U IpedUKCh] IpUiaraTelbHbIX.

un- — unhappy, unable, uncomfortable

dis- — dishonest, discouraging, disconnectng

IIpounraiiTe npuMepsl ¥ 3aIIOMHUITE OCHOBHEBIE CY (-
(GHKCBI YUNCINTEJIBHBIX.

-teen — fifteen, sixteen, eighteen

-ty — twenty, thirty, sixty, ninety

-th — fourth, seventh, eighteenth
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Crnucox Hambosee ynorpebHuTeNbHBIX cydHHUKCOB U
npedUKCOB CYIeCTBUTENBHBIX, IIPUIaTaTeNbHBIX U 1A~
T'6JIOB IPUROAUTCA B puioskeHnHd C.

>a Exercise 9.5. Make up adjectives from the follow-
ing words:

colour, beauty, peace, use, hope, truth, rain, help,
power, pain, care.

§2. CocraraTenrHoe HaKJIOHEHNE B YCIOBHBIX NpeN-
NOMEHNTX,

Cocnarareiblioe HaKJOHeHHe BBIpAXaeT BO3IMOXK-
HOCTH, HepPeaJIbHOCTh, IPEAIOIOKUTENbHOCTD NeHCTBHA.

W3 nABUTEeIbHOE HAKJIOHEeHHE.

If I learn his address I shall write to him. — Eciu a
y3HAIO ero ajfipec, 8 eMy HaIlumIy.

CociiararennbHoe HaKJIOHEHUE:

If I knew his address I would write to him. — Ecau
OnI s 3HAJ ero ajpec (ceifuac), A Hanucan 661 emy (ceitgac
wiu B Gamxkaiimem 6yayigem). I'rarosr B npuzaToyHoM
npensoxennn — B popme Past Indefinite, B rmaBaom —
B fopme Future in the Past.

B cayuae, ecau geiicTBre, OMKCHIBAEMOE COCHATATENb-
HbIM HaKJOHEHHEM, OTHOCHUTCS K IIPOlIeAIeMy BpeMeHH,
B TVIaBHOM IIPeJIJIOKEeHMM MCIIONb3yeTcsa popma Oyayire-
I'0 COBEPIIEHHOIO ¢ TOYKM 3peHud npoiiexairero Future
Perfect in the Past, a 8 npugaTounom — npomeziee co-
BepmenHoe Past Perfect.

If I had Enown his address I would have written io
him. — Ecuu 651 5 35aJ ero agpec (B Mpomom), g HAllK-
caJ 65l eMy (B IIPOIILJIOM JKe).

I wish I lived not far from here. (HacTossmee Bpe-
Ma). —¥Kann, 4TO A He YKUBY NOGAU30CTH.

I'wish I had lived not far from here (iporefmee Bpe-
Ma). — MHaap, 4TO g He KU N0BIU30CTH.
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22 Exercise 9.6. Translate into Russian:

1. If I came later I would be late for the lesson. 2. If he
had known the time-table he wouldn’t have missed the
train. 3. It would be better if you learned the oral topics.
3. I wish I had known this before the examination. 4. I
would have come to you if you had not lived so far away.
5. If I had seen you yesterday I would have given you my
text-book. 6. If I were in your place I wouldn’t buy the
tickets beforehand. 7. If I had known that you needed
help I would have helped you.
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METALS

1. Text A: <Metals»
Text B: «Steeb
Text C: «(Methods of steel heat treatment»
II. Famous Scientists. Dmitry Ivanovich Mendeleyev.

£Ld Text A: «METALS» =

Metals are materials most widely used in industry be-
cause of their properties. The study of the production
and properties of metals is known as metallurgy.

The separation between the atoms in metals is small,
so most metals are dense. The-atoms are arranged regu-
larly and can slide over each other. That is why metals
are malleable (can be deformed and bent without frac-
ture) and ductile (can be drawn into wire). Metals vary
greatly in their properties. For example, lead is soft and
can be bent by hand, while iron can only be worked by
hammering at red heat.

The regular arrangement of atoms in metals gives
them a crystalline structure. Irregular crystals are called
grains. The properties of the metals depend on the size,
shape, orientation, and composition of these grains. In
general, a metal with small grains will be harder and
stronger than one with coarse grains.

Heat treatment such as quenching, tempering, or
annealing controls the nature of the grains and their size
in the metal. Small amounts of other metals (less than
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1 per cent) are often added to a pure metal. This is called
alloying (nermposanue) and it.changes the grain struc-
ture and properties of metals.

All metals can be formed by drawing, rolling, ham-
mering and extrusion, but some require hot-working.
Metals are subject to metal fatigue and to creep (the slow.
increase in length under stress) causing deformation and
failure. Both effects are taken into account by engineers
when designing, for example, airplanes, gas-turbines,
and pressure vessels for high-temperature chemical proc-
esses. Metals can be worked using machine-tools such as
lathe, milling machine, shaper and grinder.

The ways of working a metal depend on its properties.
Many metals can be melted and cast in moulds, but spe-
cial conditions are required for metals that react with air.

Vocabulary:

property [ propati] — cBoiicTBO

metallurgy [me’telods1] — meramnyprus

separation [sepo’reifon] — pasgesnenue, oTCTOAHHE

dense [dens] — nioTHBIH

arrangement [o'reindgmont] — pacnonosxenue

regularly ['regjulali] — perysnspno, npasunsuo

to slide [slaid] — cronbauts

malleable ['maliabl] — koBrmil, mogaTIMBEI1, CIOCOG-
HBIX JedopMupoBaThHesS

bent [bent] pp of bend — rayTs

to fracture ['freektfo’] — somaTs

ductile [dak tail] — snacTrunsIt, KOBKHIL

to draw [dro:] — BosrouuTs, TARYTH

wire ['wala’] — npososioka

lead [led] — cpumen

iron ["aran] — sxeneso, uyryn

grain [gremn] — sepHo
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to depend [d1’ pend] — saBuceTs

size [sa1z] — pasmep, BennunHA

shape [[elp] — dopma, popmuposaTh

composition [kompa’zifon] — cocras

coarse [ko:s] — rpy6uiit, KpyIHLIH

treatment [ tri:tmont] — o6paborka

quenching [kwentfip] — sakanxa

tempering [’ temparin] — oTmyck nocse 3saKaaKu, HOp-
MaIu3anus

annealing [9'ni:lip] — oToxur, ormyck

rolling [ roulip] — npoxaTka

to hammer [ 'hzma’] — koBaTs (Hanp. MoJIOTOM)

extrusion [ ekstr’u:3n] — axcrpysus

metal fatigue [fo"ti:g] — ycTamocrs Meranna

creep [kri:p] — monsyuecrs

stress [stres] — maBneHune, HanpsYKeHNE

failure ["feiljo’] — moBpexxnenue, paspymenne

vessel ['vesl] — cocyn, xoreu, cynno

lathe [le1d] — TorapHEIl cTaHOK

milling machine [m1’lip] — dpesepHasIit cTanOK

shaper [[e1ps] — cTporanpHbIi CTAHOK

grinder [ grainds’] — mndosanbHEI cTAaHOK

to melt [melt] — miaBuTh, NIaBUTHCA PaCIJIABUTE

to cast [ka:st] — orsmBars, oTIUTE

mould [mauld] — dopma (9142 omaueru)

General understanding:

. What are metals and what do we call metallurgy?
. Why are most metals dense?

. Why are metals malleable?.

. What is malleability?

. What are grains?

. What is alloying?

. What is crystalline structure?

= O U QO DN

150



Unir 1

8.
9.
10.
11.
12.

What do the properties of metals depend on?
‘What changes the size of grains in metals?
What are the main processes of metal forming?
How are metals worked?

What is creeping?

@ > Exercise 1.1.Find the following words and word
combinations in the text:

© 00 -3 UL W =

13

15

19

. CoiicTBa MeTaJJIOB

. paccTosgHUE MeXy aToOMaMH

. IpaBUJIBHOE pacIIoJIoXKeHHe

. CIUIBHO OTJIMYAIOTCS IO CBOMM CBOACTBAM
. KPHUCTAJINUEeCKAas CTPYKTypa

. pasMep 3epeH

. hopMma 3epen

. 3aKaJIKa

. OTKUT

10.
11.
12.

BOJIOUEHUE
IIPOKaTKa
KOBKa

. 3KCTPY3us
14.

CTPYKTYPa M CBOHMCTBA 3€pPHAa

. Topsiuas o6paboTKa
16.
17.
18.

yCTaJIOCTh MeTaJlIa
HOJI3YY€CTh MeTalIa
NJaBKa ¥ OTJIUBKA B (DOPMEI

. c11oco05I cOpPaboTKM METANJIOB

2 Exercise 1.2. Complete the following sentences:

S UL QDD

. Metals are...

. Metallurgy is...

. Most metals are..

. The regular arrangement of atoms in metals..
. Irregular crystals...

. The properties of the metals depend...
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7. Metals with small grains will be...

8. ...controls the nature of the grains in the metal.
9. Alloying is...

10. All metals can be formed by...

11.Creep is...

12. Metals can be worked using...

& Exercise 1.3. Explain in English the meaning of
the following words:
. malleability
. crystalline structure
. grains
. heat treatment
. alloying
. creep

DO W

2= Exercise 1.4. Translate into English:

1. MeTasael — NJAOTHBEIE MATEPUAJELI HOTOMY, YTO
MeKIy aTOMAMH B MeTa/LIaX MaJloe PACCTOSHHE.

2. MeTaJibl MMEIOT KPUCTAJVINUYECKYIO CTPYKTYPY U3-
3a IPaBIJILHOTO PACIIOJOKeHNA ATOMOB. -

3. Yem MeHbIIIe 3€pHA, TeM TBEDXKE METAJI.

4. 3axkajJKa M OTKUT UBMEHAIOT GOpMYy M pasMep 3e-
peH B MeTaJljiaX.

5. JlerupoBaEHMe N3MEHSET CTPYKTYPY 3€peH H CBOIi-
CTBa METAJJIOB.

6. Merann gedopMupyeTca U pazpyuiaercs uUs-3a yc-
TAJOCTH ¥ IOJI3YUYECTH.

L ‘ o L Text B «STEEL»

The most important metal in industry is iron and its
alloy — steel. Steel is an alloy of iron and carbon. It is
strong and stiff, but corrodes easily through rusting,
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although stainless and other special steels resist corro-
sion. The amount of carbon in a steel influences its prop-
erties considerably. Steels of low carbon content (mild
steels) are quite ductile and are used in the manufacture
of sheet iron, wire, and pipes. Medium-carbon steels con-
taining from 0.2 to 0.4 per cent carbon are tougher and
stronger and are used as structural steels. Both mild and
medium-carbon steels are suitable for forging and weld-
ing. High-carbon steels contain from 0.4 to 1.5 per cent
carbon, are hard and brittle and are used in cutting tools,
surgical instruments, razor blades and springs. Tool
steel, also called silver steel, contains about 1 per cent
carbon and is strengthened and toughened by quenching
and tempering.

The inclusion of other elements affects the properties
of the steel. Manganese gives extra strength and tough-
ness. Steel containing 4 per cent silicon is used for trans-
former cores or electromagnets because it has large
grains acting like small magnets. The addition of chro-
mium gives extra strength and corrosion resistance, so
we can get rust-proof steels. Heating in the presence of
carbon or nitrogen-rich materials is used to form a hard
surface on steel (case-hardening). High-speed steels,
which are extremely important in machine-tools, contain
chromium and tungsten plus smaller amounts of vana-
dium, molybdenum and other metals.

Vocabulary:

alloy [ ®lo1] — cnnas

carbon ['ka:ban] — yruepon

stiff [stif] — sxecTrmit

to corrode [ko'raud] — paswenars, p:xaBeTs
rusty ['rasti] — pskassrii

stainless — Hep:kaBerom M

153



Parr IT

to resist [r1'zist] — conporusasaTsea

considerably [kan’siderabli] — smauurensro, ropasgo

tough [taf] — xpenxwuii, sxecTruit, mpounsIil, BEIHOC-
JIUBBIT

forging [fo:d3in] — KoBKa

welding [ weldip] — cBapka

brittle [ 'britl] — xpynxkuii, noMmxnit

cutting tools — pexxynine uaCTPYyMEHTHI

surgical instruments ["sa:d31kl] — xupypruveckue un-
CTPYMEHTBI

blade [bleid] — nesBue

spring [sprip] — mpy»xuna

inclusion [in'kluzen] — Bxirouenue

to affect [o'fekt] — Bamsars

manganese [mangs ni:z] — mapranern

silicon [’silikon] — xpemuuit

rust-proof — Hep:kaBeromuii

nitrogen [ nartradson] — asor

tungsten [tApsten] — Bombdpam

General understanding:

1. What is steel?
2. What are the main properties of steel?
3. What are the drawbacks of steel?
4. What kinds of steel do you know? Where are they
used?
5. What gives the addition of manganese, silicon and
chromium to steel?
6. What can be made of mild steels (medium-carbon
steels, high-carbon steels)?
7. What kind of steels can be forged and welded?
8. How can we get rust-proof (stainless) steel?
9. What is used to form a hard surface on steel?
10. What are high-speed steels alloyed with?
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€ Exercise 1.5. Find the following words and word
combinations in the text:
1. cnaB skesesa U yriaepozga
2. UPOUHLIH M JKEeCTKUH
3. NerKo KopposupyeT
4. mepsKaBelollasa cTalb
5. HH3KOe cojepsKaHUe YyIriepoaa
6. KOBKOCTDH
7. JUCTOBOE 3KeJle30, IPOBOJIOKA, TPYObI
8. KOHCTPYKIMOHHbBIE CTAJIH
9. IPUTOJHHI AJ1A KOBKU ¥ CBapKM
10. TBepABIL ¥ XPYTKHUI
11. pesxymivie HHCTPYMEHTSHI
12. xupypruueckie HHCTPYMEHTHI
13. nncTpyMeHTaIbHAA CTAIL
14. yIpoYHATH
15. no6asaenne mapranna (KpeMHUA, XpoMa, BOJIbhpa-
Ma, MoJInGgeHa, BaHamm)

Text C: «METHODS OI-' STEEL HEAT TREATMENT»

Quenching is a heat treatment when metal at a high
temperature is rapidly cooled by immersion in water or
oil. Quenching makes steel harder and more brittle, with
small grains structure.

- Tempering is a heat treatment applied to steel and
certain alloys. Hardened steel after quenching from a
high temperature is too hard and brittle for many appli-
cations and is also brittle. Tempering, that is re-heating
to an intermediate temperature and cooling slowly, re-
duces this hardness and brittleness. Tempering tempera-
tures depend on the composition of the steel but are fre-
quently between 100 and 650 °C. Higher temperatures
usually give a softer, tougher product. The colour of the
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oxide film produced on the surface of the heated metal
often serves as the indicator of its temperature.

Annealing is a heat treatment in which a material at
high temperature is cooled slowly. After cooling the
metal again becomes malleable and ductile (capable of
being bent many times without cracking).

All these methods of steel heat treatment are used to
obtain steels with certain mechanical properties for cer-
tain needs.

Vocabulary:

to immerse [I'ma:s] — morpy»xaTh

to apply [2"plai] — npumeraTH

intermediate [Into’mi:diot] — nmpomesxkyToUHBIH
oxide film ["oksaid] — oxcuznnas mieHka
annealing [, nilip] — oroxur, oTnyck
cracking — pacTpeckuBanue

General understandin.g:

1. What can be done to obtain harder steel?

2. What makes steel more soft and tough?

3. What makes steel more malleable and ductile?

4. What can serve as the indicator of metal tempera-
ture while heating it?

5. What temperature range is used for tempering?

6. What are the methods of steel heat treatment
used for?

€ Exercise 1.6. Translate into English the following
words and word combinations:

1. TemmepaTypa HOpMaJIU3A UK

2. MeJIKO3epHUCTasd CTPYKTypa

3. GuIcTpOE oOXJIaKAeHUe

4. 3axkajeHHAdA CTaJIb
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. COCTaB CTaJHN

. OKUCHAs MJIeHKa

. MHAMKATOD TeMIIepaTyphl
. MeJJICHHOE OXJIaXKJeHue

o0 3O »n

' FAMOUS PEOPLE OF SCIENCE

p——
m———

Dmitry Ivanovich Mendeleyev

Dmitry Ivanovich Mendeleyev is a famous Russian
chemist. He is best known for his development of the
periodic table of the properties of the chemical elements.
This table displays that elements’ properties are changed
periodically when they are arranged according to atomic
weight.

Mendeleyev was born in 1834 in Tobolsk, Siberia. He
studied chemistry at the University of St. Petersburg,
and in 1859 he was sent to study at the University of
Heidelberg. Mendeleyev returned to St. Petersburg and
became Professor of Chemistry at the Technical Insti-
tutein 1863. He became Professor of General Chemistry
at the University of St. Petersburg in 1866. Mendeleyev
was a well-known teacher, and, because there was no good
textbook in chemistry at that time, he wrote the two-vol-
ume «Principles of Chemistry» which became a classic
textbook in chemistry.

In thisbook Mendeleyev tried to classify the elements
a.ccording to their chemical properties. In 1869 he pub-
lished his first version of his periodic table of elements.
In 1871 he published an improved version of the peri-
odic table, in which he left gaps for elements that were
not known at that time. His table and theories were
proved later when three predicted elements: gallium,
germanium, and scandium were discovered.
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Mendeleyev investigated the chemical theory of solu-
tion. He found that the best proportion of alcohol and
water in vodka is 40% . He also investigated the thermal
expansion of liquids and the nature of petroleum.

In 1893 he became director of the Bureau of Weights
and Measures in St. Petersburg and held this position
until his death in 1907.



UNIT 2
METALWORKING

I. Text A: Metalworking processes:Rolling. Extrusien,
Text B: Drawing. Forging. Sheet metal forming,
Text C: Metalworking and Metal Properties.

11. Famous scientists. Mikhall Vasilyevich Lomonosov.

Metals are important in industry because they can be
easily deformed into useful shapes. A lot of metalwork-
ing processes have been developed for certain applica-
tions. They can be divided into five broad groups:

1. rolling,

2. extrusion,

3. drawing,

4. forging,

5. sheet-metal forming.

During the first four processes metal is subj ected tolarge
amounts of strain (deformation). But if deformation goes
at a high temperature, the metal will recrystallize — that
is, new strain-free grains will grow instead of deformed
grains. For this reason metals are usually rolled, ex-
truded, drawn, or forged above their recrystallization
temperature. This is called hot working. Under these
conditions there is no limit to the compressive plastic
strain to which the metal can be subjected.

Other processes are performed below the recrystalli-
zation temperature. These are called cold working. Cold

Text Af:‘:ﬁMiTALWORKIﬂG;__I"Rocssszssef;
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working hardens metal and makes the part stronger.
However, there is a limit to the strain before a cold part
cracks.

Rolling

Rolling is the most common metalworking process.
More than 90 percent of the aluminum, steel and copper
produced is rolled at least once in the course of produc-
tion. The most common rolled product is sheet. Rolling
can be done either hot or cold. If the rolling is finished
cold, the surface will be smoother and the product
stronger.

Extrusion '

Extrusion is pushing the billet to flow through the
orifice of a die. Products may have either a simple or a
complex cross section. Aluminium window frames are
the examples of complex extrusions.

Tubes or other hollow parts can also be extruded. The
initial piece is a thick-walled tube, and the extruded part
is shaped between a die on the outside of the tube and a
mandrel held on the inside.

In impact extrusion (also called back-extrusion)
(mrramMmosKa BeIfaBauBaHueM), the workpiece is placed
in the bottom of a hole and a loosely fitting ram is pushed
against it. The ram forces the metal to flow back around
it, with the gap between the ram and the die determin-
ing the wall thickness. The example of this process is the
manufacturing of aluminium beer cans.

Vocabulary:
useful ["ju:sful] — mosesusrit
shape [[eip] — dopma, hopmupoBaTH
rolling — mpoxrarka
extrusion [1ks’tru:3on] — sxcrpyaus, BoIaBIUBaAHIE
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drawing [dro:ip] — Bosouenne

forging ["fo:d&31p] — KoBka

sheet [{i:t] — auer

to subject [ sabd;’ekt] — moasepraTs

amount [’ maunt] — xosugecTBO

condition [kan’difan] — cocrosnue, ycnoBue

perform [pa’fo:m] — BEIDONTHATE, IPOBOAMTH

to harden [ ha:dn] — gesaTscs TBepABIM, YIIPOUHATHCH

at least — mo KpaiiHeii mepe

common [ komon] — obmmii

billet ['bilit] — saroroBka, 6oBanKa

orifice ["orifis] — orsepcrue

die [dai] — mrramn, myancoH, MaTpuna, puibepa, Bo-
JIOUMJIBHASA JOCKA

cross section — monepeuyHoe ceueHne

window frame [freim] — pama oxHa

tube [tju:b] — Tpy6a

hollow [ holou] — mossrit

initial [1'nifl] — nepBoRavYaNBHLIN, HadaIbHBIH

thick-walled — ToscrocTeRHEII

mandrel ['mendril] — onpaska, cepreunnk

impact [ impaekt] — yzap

loosely — cBobogHO, ¢ 3a30poM

fitting — 3x. mocagka

ram [reem] — DyaHCOH, ILIYHXep

force [fo:s] — cuna

gap [gep] — npomeskyTOK, 3a30D

to determine [di’te:min] — ycramasnupars, onpene-
JATh

General understanding:

1. Why are metals so important in industry?
2. What are the main metalworking processes?
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3.
4.
5.
6.

Why are metals worked mostly hot?

What properties does cold working give to metals?
What is rolling? Where is it used?

What is extrusion? What shapes can be obtained

after extrusion?

7.

What are the types of extrusion?

Exercise 2.1. Find the following in the text:

O 0030 Tk W=

10.
11.
12.
13.
14.
15.

. MOTYT JIETKO Je(hOpPMHPOBATHECA

. Hy’KHBIE QOPMBI

. TIOJiBePraTh GONBITUM fedopMariuam

. 3epHa cBOGOAHEIE OT Jedopmaiuu

. TeMIOepaTypa IepPeKPUCTAIIHU3ATTHH

. ILIacTHYecKad KeopMalus CHKATHS

. caMBI OOBIYHEIN Iporecc 06paboTKH MeTallIa
. caMoe O0RIYHOe M3/leJIhe IPOKaTa

oTBepcTHe GHUIbLEPEI

HepBOHAYAILHBIH

CJIOXKHOE CeUeHHE

IIyCTOTEJIbIe IeTaIH

CBOOOAHO BXOAALIUM IIYHKED

3230P MEXKAY IIYHKepoM (IyaHCOHOM ) M IIITaMIIOM
TOJIIHA CTeHKH

> Exercise 2.2. Translate into English:

1.

Crioco6HOCTE MeTaJJIa IePEKPUCTAIIIH30BLIBATHCA

IPX BBICOKOH TeMIepaType HCIOJb3yeTCHA NPHU ropaveit
obpaborke.

2,

Ilepekpucraniusanus — 3TO POCT HOBBIX, CBOGOX-

HBIX OT Aed)OpMAINU 3ePEH.

3.

Bo BpeMs ropsiueii 00paboTKM METAJIT MOXKET HOA-

BEpraThCsA OYeHL GOJIBIION IIacTUYEeCKON AedopManuu
COKaTHA.
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4. Xononnasa o6paboTKa fenaeT MeTaNJ TBEpIKe K
IpouHee, HO HEKOTOPLIE METAJIH HMEIOT npeae aedop-
MaIua.

5. JINCTOBOM IPOKAT MOXKET IIPOM3BOJUTLCA MOPAIUM
HJIM XOJIOZHEIM.

6. IToBepxHOCTS X0JIOZAHOKATAHOTO JICTa DOJIee rak-
Kas M OH IIPOYHee.

7. Ilonepeunoe ceyeHne GUILEPHI AJIA IKCTPYIUU MO~
sKeT OBITH MPOCTHIM HJIH CJIOYKHBIM.

8. AnoMuHMeBLIEe M MEIHBIE CILIABH SBJIAIOTCA HaK-
JIYYITAMY A8 3KCTPY3HMH W3-3a UX NJIaCTHMYHOCTH IPH
Jedopmanum.

9. AmoMuHHKeBsIe 6anK, TIOOHKY 1A 3y0HOH NACTH
ABJIAIOTCS IPUMEPAMHU MCIO/Ib30BAHUA IIITAMIIOBKH BbI-
JaBJIVBAHUEM.

10. TonImmuHa CTEHKH AJIOMUENEBOi GaHKM ONpexesd-
eTcA 3a30pOM Me:KIY IIYHCOHOM M HITAMIIOM.

J

Drawing consists of pulling metal through a die. One
type is wire drawing. The diameter reduction that can
be achieved in one die is limited, but several dies in se-
ries can be used to get the desired reduction.

Sheet metal forming

Sheet metal forming (mTaMooska JUCTOBOrO MeTALIA)
is widely used when parts of certain shape and size are
needed. It includes forging, bending and shearing. One
characteristic of sheet metal forming is that the thick-
ness of the sheet changes little in processing. The metal
is stretched just beyond its yield point (2 to 4 percent
strain) in order to retain the new shape. Bending can be
doneby pressing between two dies. Shearing is a cutting
operation similar to that used for cloth.
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Each of these processes may be used alone, but often
all three are used on one part. For example, to make the
roof of an automobile from a flat sheet, the edges are
gripped and the piece pulled in tension over a lower die.
Next an upper die is pressed over the top, finishing the
forming operation (uTammoBky), and finally the edges
are sheared off to give the final dimensions.

Forging

Forging is the shaping of a piece of metal by pushing
with open or closed dies. It is usually done hot in order to
reduce the required force and increase the metal’s plas-
ticity.

Open-die forging is usually done by hammering a part
between two flat faces. It is used to make parts that are
too big to be formed in a closed die or in cases where only
afew parts are to be made. The earliest forging machines
lifted a large hammer that was then dropped on the
workpiece, but now air or steam hammers are used, since
they allow greater control over the force and the rate of
forming. The part is shaped by moving or turning it be-
tween blows.

Closed-die forging is the shaping of hot metal within
the walls of two dies that come together to enclose the
workpiece on all sides. The process starts with a rod or
bar cut to the length needed to fill the die. Since large,
complex shapes and large strains are involved, several
dies may be used to go from the initial bar to the final
shape. With closed dies, parts can be made to close toler-
ances so that little finish machining is required.

Two closed-die forging operations are given special
names. They are upsetting and coining. Coining takes
its name from the final stage of forming metal coins,
where the desired imprint is formed on a metal disk that
is pressed in a closed die. Coining involves small strains
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and is done cold. Upsetting involves a flow of the metal
back upon itself. An example of this process is the push-
ing of a short length of a rod through a hole, clamping
therod, and then hitting the exposed length with a die to
form the head of a nail or bolt.

Vocabulary:

to pull [pul] — TanyTs

reduction {r1"dakfan] — coxpamenne

to achieve [9"tfi:v] — pocTurare

in series ['sioriz] — cepns, mocie0BaTEIBLHO

beyond [br’jond] — Bbitue, cBBImEe

yield point [ji:ld] — Touxa TexyuecT MmeTasIa

to retain [r1'temn] — coxpauars, yAepxuBaTh

to bend [bend] — ruyTE

shearing [[1orin] — o6peska, orpesanue

edge [ed3] — kpait

to grip [grip] — cxBaThIBaThL

lower die — B KHMI mTaMNT

upper die — BepxHHIi IITAMI

forming operation — onepanua mraMonoBanuA

dimension [da1’menfon] — usmepenue, pasmepsr

required [r1"kwarad] — Heo6xoxumsrit

increase [ mnkri:s] — yBennuenue

open-die forging — KoBKa B OTKPHTOM mITamMne (Iox-
KJIQZHOM)

hammering ["h&moriy] — xoska, xoxoruTs

within [wid’ ] — BryTpwm, B npexenax

to enclose [In'klouz] — saxnrouars

rod [rod] — npyT, cTepikenn

bar [ba:’] — npyr, 6pycox

involved [in’volvd] — BrmouennsIit

tolerance [ tolorns} — momycxk

upsetting — BrHICagKa, BbIFABJANBaHHUE
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blow [blou] — yaap

coining [ ko] — uexauka
imprint [ imprint] — ormeuarox
clamp [kleemp] — saxum

to hit [hit] — ymapars

General understanding:

1. How can the reduction of diameter in wire drawing
be achieved?

2. What is sheet metal forming and where it can be
used?

3. What is close-die forging?

4. What is forging?

5. What are the types of forging?

6. What types of hammers are used now?

7. Where are coining and upsetting used?

8. What process is used in wire production?

9. Describe the process of making the roof of a car.

& Exercise 2.3. Find the following word combina-
tions in the text:
TIPOTATHBAaHNE METAJLJIA Yeped unabepy
BOJIOYEHHE IPOBOJIOK M
yMeHBIIIeHYe JuaMeTpa
TOJINHA JUCTA
PacTATHRATDH BHIIIE TOUKY TEKYYeCTH
COXPaHUTL HOBYIO hopMy
. Kpas oTpe3alTcs
. KOHeYHEIe pa3Mephl
. YMEeHBLUINTL HEOOXOAMMOE YCHIAe
10. yBeJIMYHUTE IIACTHIHOCTE MeTaljIa
11. Bo3AyuIHbIE MAM HAPOBBIE MOJIOTHI
12. cuia ¥ CKOPOCTH INTAMIOBAHUA
13. BHYTPH CT€HOK ABYX IITAMIIOB

©ONe o s wN
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14. orpenounas o6paborka
15. mansie fomycku

2 Exercise 2.4. Translate into English:

1. IIpu BosIOUYEHHMH IPOBOJOKH JHAMETD OTBEPCTHA BO-
JIOYHNIBHOH! JOCKH KaXKAK# pas yMeHbIIaeTCH.

2. [llTaMnoBka JTUCTOBOTO MeTaJlJIa BKAIOYAET B cebsa
KOBKY, M3ru6 u 00pesxy.

3. He6Gosbiuaa gedopmanua JUCTa OpY PACTAMKEHUH
IIOMOTaeT COXPAHUThL HOBYIO GOPMY AeTaln.

4. Usmenesre GOPME IPK IUTAMIOBKE IPOUIBOANTCH
OyTEM CIKATUA MEXAY ABYMA MITAMIAMU.

5. Kpasa sxcTa npy IMTaMIOBKe OTPE3aloOTCs AJIA I10-
JyyeHus KOHEYHBIX pasMepoB.

6. IIpu npoxoBKe AeTalb AOMKHA OBITHL ropaveit Ana
yMeHbIIeHHS HeoOXOMMEBIX YCHIMHA ¥ yBeIMYeHuA ma-
CTHYHOCTH MeTaJLJIa.

7. Ilocjie KOBKY B 3aKPEITHIX MITAMIIAX AETAJIHN He Tpe-
Gy1oT GosrpmIoil MexaHMuecKo# o6paboTKu.

8. Ilpu ueranke jJedopManud MeTalJa HEBeJHKA K
OTIIeYaToK (POPMHUPYETCA HA IOBEPXHOCTH METaJLA.

9. Bricagka HCIIOJIb3YeTCA A1 H3TOTOBJIEHHA TOJIOBOK
TBO3/eH 1 60ITOB.

Text C: <METALWORKING AND METAL PROPETIES» '

An important feature of hot working is that it pro-
vides the improvement of mechanical properties of met-
als. Hot-working (hot-rolling or hot-forging) eliminates
porosity, directionality, and segregation that are usu-
ally present in metals. Hot-worked products have better
ductility and toughness than the unworked casting. Dur-
ing the forging of a bar, the grains of the metal become
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greatly elongated in the direction of flow. As a result,
the toughness of the metal is greatly improved in this
direction and weakened in directions transverse to the
flow. Good forging makes the flow lines in the finished
part oriented so as to lie in the direction of maximum
stress when the part is placed in service.

The ability of a metal to resist thinning and fracture
during cold-working operations plays an important role
in alloy selection. In operations that involve stretching,
thebest alloys are those which grow stronger with strain
(are strain hardening) — for example, the copper-zine
alloy, brass, used for cartridges and the aluminum-mag-
nesium alloys in beverage cans, which exhibit greater
strain hardening.

Fracture of the workpiece during forming can result
from inner flaws in the metal. These flaws often con-
sist of nonmetallic inclusions such as oxides or sulfides
that are trapped in the metal during refining. Such in-
clusions can be avoided by proper manufacturing pro-
cedures.

The ability of different metals to undergo strain var-
ies. The change of the shape after one forming operation
is often limited by the tensile ductility of the metal. Met-
als such as copper and aluminum are more ductile in such
operations than other metals.

Vocabulary

feature [fi:tfa’] — uepra, ocobeHHOCTD

to provide [pro’vaid] — obecneunsars

improvement [1m’pru:vmant} — yayumenue
property [ propati] — cBoiicTBo

eliminate [1'limineit] — auKBHAXPOBATH, UCKIIOUATE
porosity [ po:ras] — mopucrocTs
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P

directional [d1’rekfanl] — manpasnenusiit

to segregate ["segrigeit] — paspenaTs

casting [ka:stip] — orsiuBra

elongated [ i:loy’ gertid] — yanunernstit

to weaken ['wikn] — ocna6esars, ocnabnaTs

transverse [’ treenzva:s] — nounepeuHsIit

flow [flou] — Teuenne, noTox

finished ['finift] — oTgenannsrit

thinning — yronuenue

fracture [frekt(s] — paspymenne

strain hardening — nedopmManuoxnHoe yIPOUYHEHHE

brass [bra:s] — maryes

beverage [ bevoridz] — manuTox

can [kan] — koHcepBHad 6aBEKa

to exhibit [1g’zibit] — npoasnaTs

inner ["1na] — BEyTpenHNIA

flaws [flo:z] — mepocTaTky, KedeKTH KpUCTAIIAYEC-
KOH pemIeTKH

inclusion [In'klu:39n] — BrIlOYeHNE

trapped — 8x. 3axkIOUYeHHLIH

refining [r1'fain] — ounmare,ouncrra

to avoid [2'void] — usGerars

to undergo [anda’gou] — moaBepraThes

tensile ductility — nmacTuurocTs npu pacTasKeHUK

General understanding:

1. What process improves the mechanical properties
of metals?

2. What new properties have hot-worked products?

3. How does the forging of a bar affect the grains of
the metal? What is the result of this?

4. How are the flow lines in the forged metal oriented
and how does it affect the strength of the forged part?
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5. What are the best strain-hardening alloys? Where
can we use them?

6. What are the inner flaws in the metal?

7. Can a metal fracture because of the inner flaw?

8. What limits the change of the shape during forming
operations? '

€ Exercise 2.5. Find the following in the text:
1. BaskHaH 0COOEHHOCTD ropadeit 06paboTKH
2. yayJineHre MeXaHHUYeCKHUX CBOMCTB MeTaJlla
3. HeoOpaGoTaHHAS OTJIHUEKA
4. HanpaBJeHNe MAKCHMAJIbHOTO HANPMKeHHA
5. cI0COOHOCTD COPOTUBIATLCA YTOHUEHHIO U paspy-
IIEeHUIO
6. mpoaBaATE OoybINEe AehOPMALNOHHOE YIIPOUHEH e
7. paspyineHue JeTATHU NP IITAMIOBKeE
8. BHyTpeHHNE JedeKTH B MeTasie
9. HeMeTaJJIMYEeCKHE BKIIOUYCHUA
10. crioco6HOCTh METAJJIOR MOJBEPraThCA AedopManun
11. orpaRMYMBAETCH IJIACTHYHOCTEIO MeTaJLjia IpH pa-
CTSIXKeHUH ‘

23 Exercise 2.6, Translate into English:

1. Topsivas o6paboTKa MeTajIa yaIy4dlIaeT ero Mmexa-
HWYeCKWe CBOMCTBA U YCTPaHSIET HOPHUCTOCTh 1 BHYTPEH-
Hie JeeKTsl.

2. YanuHeHnue 3epeH B HAaIPaBJIeHHHN TEKYUECTH IIPH
KOBKe SHAYUTEJIHHO YAYYINAET IPOYHOCTDh MeTaJLIa B 9TOM
HaIpPaBJeHHWH ¥ YMEHBIIIAET eI'0 IIPOYHOCTD B HOLIEePeYHOM.

3. Xopolasa IpOKOBKA OPUEHTHUPYET JIUHUY TEKYy4ec-
TH B HANPaBIeHVH MaKCUMAJIbLHOTO HANDS KEHMA .,

4. TedopManHOHHOE YIPOUHEHME METAJLIIA IIPH X001~
HOIT 06paboTKe OUEeHb BaXKHO IS HONYIeHUS MeTAJJIOB C
YAVUUIEHHBIMYA CBOHCTBAMH.
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5. BRyTpeHHMe NedeKTH MeTaNIa — 9TO HeMeTaNIH-
JeCKHMe BRJIIOYEHUS THIIA OKHUCJIOB WIN CyIb(NIoB.

6. HisamMeHeEMe HOPMBI IPH INTAMIOBAHUM MeTAJIIH-
YeCKMX AeTaseil OrpaHHYUBACTCH MIACTHYHOCTHIO METAT
JIa IPY PACTSAXKeHUH.

Mikhail Vasilyevich Lomonosov was a famous Rus-
sian writer, chemist, and astronomer who made a lot in
literature and science.

Lomonosov was born on November 19, 1711, in
Denisovka (now Lomonosov), near Archangelsk, and
studied at the University of the Imperial Academy of
Sciences in St. Petersburg. After studying in Germany
at the Universities of Marburg and Freiberg, Lomonosov
returned to St. Petersburg in 1745 to teach chemistry
and built a teaching and research laboratory there four
years later.

Lomonosov is often called the founder of Russian sci-
ence. He was an innovator in many fields. As a scientist
he rejected the phlogiston theory of matter commonly
accepted at the time and he anticipated the kinetic theory
of gases. He regarded heat as a form of motion, suggested
the wave theory of light, and stated the idea of conserva-
tion of matter. Lomonosov was the first person to record
the freezing of mercury and to observe the atmosphere
of Venus during a solar transit.

Interested in the development of Russian education,
Lomonosov helped to found Moscow State University in
1755, and in the same year wrote a grammar that re-
formed the Russian literary language by combining Old
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Church Slavonic with modern language. In 1760 he pub-
lished the first history of Russia. He also revived the art
of Russian mosaic and built a mosaic and coloured-glass
factory. Most of his achievements, however, were un-

known outside Russia. He died in St. Petersburg on April
15,1765.



UNIT3
MATERIALS SCIENCE AND TECHNOLOGY

I. Text A: «<Materials science and technology»,
Text B: «<Mechanical Properties of Materials».

I1. Famous peeple of science and technology: Igor Sikorskiy,
Andrey Tupolev.

Materials Science and Technology is the study of ma-
terials and how they can be fabricatéd to meet the needs
of modern technology. Using the laboratory techniques
and knowledge of physics, chemistry, and metallurgy,
scientists are finding new ways of using metals, plastics
and other materials.

Engineers must know how materials respond to exter-
nal forces, such as tension, compression, torsion, bend-
ing, and shear. All materials respond to these forces by
elastic deformation. That is, the materials return their
original size and form when the external force disap-
pears. The materials may also have permanent deforma-
tion or they may fracture. The results of external forces
are creep and fatigue.

Compression is a pressure causing a decrease in vol-
ume. When a material is subjected to a bending, shear-
ing, or torsion (twisting) force, both tensile and comp-
ressive forces are simultaneously at work. When a metal
bar is bent, one side of it is stretched and subjected to a
tensional force, and the other side is compressed.
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Tension is a pulling force; for example, the forcein a
cable holding a weight. Under tension, a material usu-
ally stretches, returning to its original length if the force
does not exceed the material’s elastic limit. Under larger
tensions, the material does not return completely to its
original condition, and under greater forces the mate-
rial ruptures.

Fatigue is the growth of cracks under stress. It oc-
curs when a mechanical part is subjected to a repeated or
cyclie stress, such as vibration. Even when the maximum
stress never exceeds the elastic limit, failure of the ma-
terial can occur even after a short time. No deformation
is seen during fatigue, but small localised cracks develop
and propagate through the material until the remain-
ing cross-sectional area cannot support the maximum
stress of the cyclic force. Knowledge of tensile stress,
elastic limits, and the resistance of materials to creep and
fatigue are of basic importance in engineering.

Creep is a slow, permanent deformation that results
from a steady force acting on a material. Materials at
high temperatures usually suffer from this deformation.
The gradual loosening of bolts and the deformation of
components of machines and engines are all the exam-
ples of creep. In many cases the slow deformation stops
because deformation eliminates the force causing the
creep. Creep extended over a long time finally leads to
the rupture of the material.

Vocabulary
bar [ba:"] — 6pycox, npyT
completely [kompli:tli]] — monrocThIo0, coBEpIIEHHO
compression [kom’prefan] — cixaTne
creep [kri:p] — momsyuects
cross-sectional area — mnomajgs NONEPEYHOTO CEYCHMA
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cyclic stress ["saiklik] — murauueckoe Hanpaskenue

decrease ['di:kri:s] — ymenbmenue

elastic deformation — ynpyrasa gedopmanua

elastic limit — opegen ynpyrocran

exceed [1k’si:d] — mpessimaTs

external forces [eks’ta:nl] — Bremnwme craBl

fatigue [fo’ti:g] — ycranocrs Meranna

fracture [ freekt[o"] — nepenom, uamom

loosen ['luisn] — ocna6aars, pacmarbiBaTh

permanent deformation [ pa:manant] — nocrosiHHa%
nedopmManud _

remaining [11'memin] — ocraBmwuiica

shear [[10"] — cpes :

simultaneously [simal’ teiniasli] — ogEOBPEMenHO

to stretch [stref] — pacrarusare -

technique [tek ni:ks] — meToant

tension ['tenfon] — HampsaxxeHHOCTH

to propagate [ propageit] — pacnpocrpasaTh(cs)

to bend [bend] — rayTs, corayTs

to extend [1ks tend] — pacmupsaTs, DpogomKaTECA

to meet the needs — oTBeuyaTs TpeGOBaHMAM

to occur [o'ka:"] — npoucxozuTs

to respond [ris’pond] — orBeuars pearupoBarhb

to suffer ['safo’] — crpanars

torsion ["to:fon] — xpyuenne

twisting [twistin] — sakpyunBanue, usrut

volume ['volju:m] — o6sem, KommuecTBO

rupture [ rApfo’] — paspeis

General understanding:

1. What are the external forces causing the elastic
deformation of materials? Describe those forces that
change the form and size of materials.

2. What are the results of external forces?
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3. What kinds of deformation are the combinations
of tension and compression?

4. What is the result of tension? What happens if the
elastic limit of material is exceeded under tension?

5. What do we call fatigue? When does it occur? What
are the results of fatigue?

6. What do we call creep? When does this type of per-
manent deformation take place? What are the results of
creep?

€ Exercise 3.1. Find the following in the text:
1. orBeyaTs TpeGOBAHUAM COBPEMEHHOM TEXHOJIOTUH
2. HCHONIL3YA NabOPATOPHBIE METOABI
3. HOBBIE CIOCOOBI HCII0JIb30BaAHNS METAJJIOB
4. coxaTHe, pacTaKeHue, U3rnbd, Kpydyenue, cpes
5. BO3BpaIaTh ePBOHAYANLHLIN pasMep U Gopmy
6. BHEIIHAA CHJIA
7. riocToAHHaA AedopManua
8. ymenblIedane o0'beMa
9. pacTaruBaloniye N CXKUMAIOIIHE CHJIE]
10. mpeBHIIIATH NIPE/IE]I VIPYTOCTH MaTepHaia
11. moBTOpAOUIMECs MUKINYECKIE HAIPAKeHU S
12. pazpymenue MaTepuasa
13. passuTHe U pacpoCcTpaHeHUe MEJIKHMX TPEeIUH
14. conpoTuBJIeH¥ e MaTEPHUAJIOB IOJI3YYECTH K YCTAJIO-
cTH

22 Exercise 3.2. Translate into English the following
sentences:

1. Yupyras gedopmanus — 5TO peaKkIus Bcex Mare-
PHAJIOB Ha BHEIIIHME CHJIbI, TaKKe, KaK pacTsKenue, coxa-
THe, CKPyYHUBaHUe, U3TU0 U cpes.

2. VeranocTs ¥ MON3YUeCTh MATEPHAJIOB SABIAIOTCSH
pPe3yIsTaTOM BHEIIHUX CHJIL.
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3. BremHMe CHIIBI BHI3BIBAIOT IIOCTOAHHYIO JedopMa-
IIMIO ¥ pa3spymeHue MaTepyanaa.

4. Pacrarupamwnige 1 COKNMAIONINE CUJILI paGoTalOT
ONHOBPEMEHHO, KOIrAAa MbI H3TnbaeM HIH CKPYyUYHBaeM
Marepual.

5. PacrsykenHe MaTepraJa BHIILE IIpefieia ero yupy-
POCTH ZaeT TOCTOSHHYIO JedopMaIliio MM paspylleHue.

6. Korpa merans paboTaeT FoJroe BpeMA IO IUKJIH-
YeCKUMHU HANPA KeHNAMH B Hell IOABAAIOTCS He0oabLIMe
pacTymiye TPpelInHE 13-3a YCTAJOCTH MeTallja.

7. Ilon3ydecTs — 3T0 MeAJICHHOE H3MeHeHNe pasMepa
JETaNH MO HanpaKeHueM.

Density (specific weight) is the amount of mass in a
unit volume. It is measured in kilograms per cubic me-
tre. The density of water is 1000 kg/ m?® but most mate-
rials have a higher density and sink in water. Aluminium
alloys, with typical densities around 2800 kg/ m? are con-
siderably less dense than steels, which have typical den-
sities around 7800 kg/ m?. Density is important in any
application where the material must not be heavy.

Stiffness (rigidity) is a measure of the resistance to
deformation such as stretching or bending. The Young
modulus is a measure of the resistance to simple stretch-
ing or compression. It is the ratio of the applied force
per unit area (stress) to the fractional elastic deférma-
tion (strain). Stiffness is important when a rigid struc-
ture is to be made.

Strength is the force per unit area (stress) that a ma-
terial can support without failing. The units are the
same as those of stiffness, MN/m?2, but in this case the
deformation is irreversible. The yield strength is the
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 stress at which a material first deforms plastically. For
ametal the yield strength may be less than the fracture
strength, which is the stress at which it breaks. Many
materials have a higher strength in compression than
in tension.

Ductility is the ability of a material to deform with-
out breaking. One of the great advantages of metals is
their ability to be formed into the shape that is needed,
such as car body parts. Materials that are not ductile are
brittle. Ductile materials can absorb energy by deforma-
tion but brittle materials cannot.

Toughness is the resistance of a material to breaking
when there is a crack in it. For a material of given tough-
ness, the stress at which it will fail is inversely propor-
tional to the square root of the size of the largest defect
present. Toughness is different from strength: the
toughest steels, for example, are different from the ones
with highest tensile strength. Brittle materials have low
toughness: glass can be broken along a chosen line by first
scratching it with a diamond. Composites can be designed
to have considerably greater toughness than their con-
stituent materials. The example of a very tough compos-
ite is fiberglass that is very flexible and strong.

Creep resistance is the resistance to a gradual per-
manent change of shape, and it becomes especially im-
portant at higher temperatures. A successful research
has been made in materials for machine parts that oper-
ate at high temperatures and under high tensile forces
without gradually extending, for example the parts of
plane engines.

Vocabulary

ability [o"biliti] — cnoco6rocTs
amount [3'maunt] — xonuuecrso
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absorb [sb’z3:b] — nornomars

amount [5’maunt] — xoxuuecTro

application [apli’keifon] — npumenerne
brittle ["britl] — xpynrmit, nomMxmit

car body — xysoB aBromob6uns

constituent [kon’stitjuant] — xomMmonenT

crack [krzk] — Tpemuna

creep resistance — ycToOMTHBOCTE K NOJM3YYECTH
definition [defi’nifon] — onpegenemne

density ["densit1] — norHOCTS

ductility [dak’tilit]] — xoBxOCTE, BIACTHUHOCTD
failure [feiljo"] — nmoBpexaenue

gradual [’ grzdjusl] — mocrenennni
permanent [ pa:manont] — mocroarBEIi

rigid [ ridsid] — sxecrrmii

to sink [sipk] — ToryTH

square root [ skwea ‘ru:t] — xsagparHEIi KopeHb
stiffness [ stifnis] — sxecTroCTH

strain [strem] — narpyska, sanpsoxenue, Aedbopmannas
strength [strend] — npourocTs

stress [stres] — naBnenue, HanpaXKeRue

tensile strength — npounocTs Ha paspniB
toughness [ tafnis] — nmpounocrs, cTolikocTs
yield strength [ji:ld] — npounocTs TexyuecTn
Young modulus — moayss IOHTa

General understanding:

1. What is the density of a material?

2. What are the units of density? Where low density
isneeded?

3. What are the densities of water, aluminium and steel?

4. A measure of what properties is stiffness? When
stiffness is important?
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5. What is Young modulus?

6. What is strength?

7. What is yield strength? Why fracture strength is
always greater than yield strength?

8. What is duetility? Give the examples of ductile
materials. Give the examples of brittle materials.

8. What is toughness?

9. What properties of steel are necessary for the
manufacturing of: a) springs, b) car body parts, c) bolts
and nuts, d) cutting tools?

10. Where is aluminium mostly used because of its
light weight?

€< Exercise 3.3. Find the following words and word
combinations in the text:
1. xosmuyecTBO MacCkH! B eAMHNIlE 06 BEeMa
2. KuJorpaMm Ha KyOHMUuecKHUit meTp
3. Mepa conpoTuBJeHHA gedopMamuu
4. OTHOIICHNe IPWJIOYKEHHO! CHIIBI Ha eJUHHALY ILJIO-
maau K 9acTHYHOH ynpyro# fedopMmamnu
5. JecTKasg KOHCTPYKIHUA
6. mpouHoCTE Ha C)KaTHe
7. comocoGHOCTE MaTepraia e OpMHUPOBaTHLCA HE pas-
pymasacs
8. moryomiaThr YHEPTUIO HYTEeM JedopMaIiui
9. o6paTHO IPOIOPHHOHAIBHO KBaJIpaTy pasMepa jie-
dexTa
10. mocTenenHoe U3MeHeHNE POPMBI
11. moBBEIMEHHELIEC TEMIEPATYDLI
12. BEICOKHe pacTATrHBaIOIIAe YCUIUA

2 Exercise 3.4. Translate into English the following:
1. IlnoTHOCTH M3MepAETCS B KMJIOTpaMMax Ha Ky6Gu-
YecKUH MeTp.
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2. BonpmiyHCTBO MaTepNAIOB UMEIOT 60JIee BEICOKYIO
ILJIOTHOCTB, I€M BOZA ¥ TOHYT B BOJE.

3. IlnorHOCTL MaTepHaJa OUeHH BAYKHA, OCODEHHO B
aBHAIUH,

4. Mogyus IOHTra — OTHOIIEHUE IPUIIOMKEHHON CHIIBL
K yupyroi fjedopManuu faHHOro MaTepuaia.

5. YeMm Gosree MeTas sxecTKUA, TeM MeHee OH gedop-
MUpyeTcH HOR HATPY3KOI.

6. Korza MeTaln pacTAruBaioT, OH CHadyajia Te4eT, TO
€CTh IJIaCTHYECKH gedopmMupyercs.

7. CBuHel, Me/b, AJIOMUHMAIH M 30JI0TO — CaMbI€ KOB-
KHe MeTaJLJIkl.

8. ComporuBiedne I10J13y9eCT IBAACTCH OUYeHb BasK-
HBLIM CBOMCTBOM MAaTepPHaJOB, KOTOPHIE HCIOJIL3YIOTCA B
aBMANMOHHBIX MOTOPAX.

Sikorsky Igor Ivanovich was a well-known aircraft
engineer and manufacturer.

Sikorsky was born in 1889 in Kiev, in the Ukraine,
and got his education at the naval college in St. Peters-
burg, and later in Kiev and Paris. He was the first to make
experiments in helicopter design. In 1913 he designed,
built, and flew the first successful aeroplane. Later he
built military aircrafts for Russia and France.

In 1919 Sikorsky moved to the United States and later
helped to organize an aircraft company that produced a
series of multiengine flying boats for commercial serv-
ice. Sikorsky became an American citizen in 1928. In the
late 1930s he returned to developing helicopters and pro-
duced the first successful helicopter in the west. Heli-
copters designed by Sikorsky were used mostly by the US
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Army Air Forces during World War I1. He died in 1972
at the age of 83.

Tupolev Andrey Nikolayevich, famous aircraft de-
signer, was born in1888. He graduated from the Moscow
Higher Technical School, where he designed the first
Russian wind tunnel. He helped to found the Central
Aerohydrodynamics Institute in 1918 and later worked
as the head of its design bureau. During his career he
directed the design of more than 100 military and com-
mercial aircraft, including the TU-2 and TU-4 bombers
used in the World War II. In 1955 he designed the
TU-104, the first passenger jet airliner. His TU-144 su-
personic jet liner began its commercial passenger flights
in 1977.



UNIT 4
MACHINE-TOOLS

I. Text A: ¢Machine-tools»
Text B: ¢<Lathe»
Text C: <Milling, boring, drilling machines. Shapers and
Planers»
Text D: Dies»

1. Famous people of science and technology: George
Stephenson, Robert Stephenson.

e == —

 TextA: <MACHINETOOLSs

Machine-tools are used to shape metals and other ma-
terials. The material to be shaped is called the workpiece.
Most machine-tools are now electrically driven. Ma-
chine-tools with electriecal drive are faster and more ac-
curate than hand tools: they were an important element
in the development of mass-production processes, as they
allowed individual parts to be made in large numbers so
as to be interchangeable.

All machine-tools have facilities for holding both the
workpiece and the tool, and for accurately controlling the
movement of the cutting tool relative to the workpiece.
Most machining operations generate large amounts of
heat, and use cooling fluids (usually a mixture of water
and oils) for cooling and lubrication.

Machine-tools usually work materials mechanically
but other machining methods have been developed
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- lately. They include chemical machining, spark erosion
to machine very hard materials to any shape by means
of a continuous high-voltage spark (discharge) between
an electrode and a workpiece. Other machining meth-
ods include drilling using ultrasound, and cutting by
means of a laser beam. Numerical control of machine-
tools and flexible manufacturing systems have made it
possible for complete systems of machine-tools to be
used flexibly for the manufacture of a range of pro-
ducts.

Vocabulary:

machine-tools — cranku

electrically driven — c snexTponpuBozoM

shape [ferp] — dopma

workpiece — prerans

accurate [ akjurit] — rounsrii

development [dt’ velopmont] — paseurue

to allow [o’lau] — nosBosaTs, paspemars

interchangeable [inta’tfeindzobl] — Bzaumosamense-
MBIH

facility [fa’silit1]] — npucnoco6ienne

relative ['relotiv] — orHoCUTENBHBII

amount [3"maunt] — xonmuuecTBO

fluid [ flu:id] — sxupxocTs

to lubricate ['lu:brikert] — cmaseiBaTs

spark erosion [spa:k 1'rou3en] — snexTponckposas 06-
paboTka

discharge — paaspsg

by means of — mocpeacTeoM

beam [birm] — nyu

drilling — cBepaenue

flexible ['fleksobl] — ruGxrmit

range [reind3] — accopTuMeHT, UATIA30H

184



Unir 4

Lathe is still the most important machine-tool. It pro-
duces parts of circular cross-section by turning the
workpiece on its axis and cutting its surface with asharp
stationary tool. The tool may be moved sideways to pro-
ducea cylindrical part and moved towards the workpiece
to control the depth of cut. Nowadays all lathes are
power-driven by electric motors. That allows continuous
rotation of the workpiece at a variety of speeds. The mod-
ern lathe is driven by means of a headstock supporting a
hollow spindle on accurate bearings and carrying either
achuck or a faceplate, to which the workpiece is clamped.
The movement of the tool, both along the lathe bed and
at right angle to it, can be accurately controlled, so ena-
bling a part to be machined to close tolerances. Modern
lathes are often under numerical control.

Vocabulary:

lathe [le1d] — ToxapH=Iit cTaHOR

circular cross-section ['sa:kjuls’] — xpyrioe nonepeu-
HOe ceueHune

surface ["sa:fis] — noBepxHocTs

stationary [ sterfnori] — HenogBUKHEIHA, CTALMOHAD-
HBIH

sideways [ saidweiz] — B cropony

variety [va'raioti] — pasHooGpasue, pa3HOBUAHOCTE

depth [dep6] — rayouna

headstock [ hedstok] — nepenuas 6abxa

spindle [spindl] — muouaaens

chuck [tfak] — saskum, naTpor

faceplate — mianmait6a
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lathe bed — cTamuna cTanka
to enable [1'neibl] — naBsars BoamoxHOCTS
tolerance ['tolorns] — pomycxk

General understanding:

1. What are machine-tools used for?
2. How are most machine-tools driven nowadays?
3. What facilities have all machine-tools?
4. How are the cutting tool and the workpiece cooled
during machining?
5. What other machining methods have been devel-
oped lately?
6. What systems are used now for the manufacture
of a range of products without the use of manual labour?
7. What parts can be made with lathes?
8. How can the cutting tool be moved on a lathe?
9. How is the workpiece clamped in a lathe?
10. Can we change the speeds of workpiece rotation in
alathe?
11. What is numerical control of machine tools used
for?

@< Exercise 4.1. Find English equivalents in the text:
1. o6pabaTriBaeMbli MaTepHual

2. 3JMEeKTPONIPHEBOJ

3. boJiee TOYHBINH

4. oTHebHBIE NeTan

5. mpouecc MacCcOBOrO MPONU3BOICTBA

6. mpucnoCco0JIeHN JJId Aep KaHud pe3ia | AeTaan
7. omepaliuyl Mo MeXaHWYecKoit 06paboTKe AeTaiu
8. BHICOKOBOJIBTHBIN paspaz

9. cBepJieHNE YILTPA3BYKOM

10. pe3anue ¢ MIOMOINLIO JIA3€PHOTO JIyUa
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e

11. ru6xme TpPOU3BOACTBEHHBIE CHCTEMEL

12. geTaan KpPyriaoro cedeHUA

13. noBopadnBaTh jeTaJ b BOKPYT €€ OCH

14. gBUraTH B CTOPOHY, ABUraTh IO HalDABJICHUIO K
AeTanu

15. rny6una pezanua

16. HenpepELIBHOE BpallleHNe AeTalu

17. pBUKeHUe pe3la BAOJIbL CTAHUHBL

2 Exercise 4.2. Translate into English:

1. TokapHBI CTAHOK IO3BOJISIET IPON3BOAUTD JeTAJH
KpYTIJIOro Ce4eHus.

2. [erans 3akuMaeTcs B IaTPOHe MK Ha IIaHIIai0e
TOKAPHOI'O CTAHKA.

3. Pesel MOKeT ABUTIaTHCA KAK BAOJDb CTAHUHLI, TAK X
Oof IPAMBIM YIJIOM K Heil.

4. CoBpeMeHHbIe TOKapHBEIE CTAHKH 4aCTO UMeIOT Iud-
poBoe yIpaBJIeHHe.

\

In a milling machine the cutter (ppesa) is a circular
device with a series of cutting edges on its circumfer-
ence. The workpiece is held on a table that controls the
feed against the cutter. The table has three possible
movements: longitudinal, horizontal, and vertical; in
some cases it can also rotate. Milling machines are the
most versatile of all machine tools. Flat or contoured
surfaces may be machined with excellent finish and ac-
curacy. Angles, slots, gear teeth and cuts can be made
by using various shapes of cutters.
Drilling and Boring Machines

To drill a hole usually hole-making machine-tools are

used. They can drill a hole according to some specifica-

187



Parr II

tion, they can enlarge it, or they can cut threads for a
screw or to create an accurate size or asmooth finish of a
hole.

Drilling machines (cBepnuiasusbie cranku) are differ-
ent in size and function, from portable drills to radial
drilling machines, multispindle units, automatic produc-
tion machines, and deep-hole-drilling machines.

Boring (pacrouxa) is a process that enlarges holes pre-
viously drilled, usually with a rotating single-point cut-
ter held on a boring bar and fed against a stationary
workpiece.

Shapers and Planers

The shaper (rmomepeuso-cTporajbHhli cTaHOK) is used
mainly to produce different flat surfaces. The tool slides
against the stationary workpiece and cuts on one stroke,
returns to its starting position, and then cuts on the next
stroke after aslight lateral displacement. In general, the
shaper can make any surface having straight-line ele-
ments. It uses only one cutting-tool and is relatively slow,
because the return stroke is idle. That is why the shaper
is seldom found on a mass production line. It is, however,
valuable for tool production and for workshops where
flexibility is important and relative slowness is unimpor-
tant.

The planer (IpofoabHO-CTPOraibHBIL CTaHOK) is the
largest of the reciprocating machine tools. It differs from
the shaper, which moves a tool past a fixed workpiece
because the planer moves the workpiece to expose a new
section to the tool. Like the shaper, the planer is intended
to produce vertical, horizontal, or diagonal cuts. It is also
possible to mount several tools at one time in any or all
tool holders of a planer to execute multiple simultane-
ous cuts.
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Grinders

Grinders (mnaudosanbunle cTanKK) remove metal by
arotating abrasive wheel. The wheel is composed of many
small grains of abrasive, bonded together, with each
grain acting as a miniature cutting tool. The process gives
very smooth and accurate finishes. Only a small amount
of material isremoved at each pass of the wheel, so grind-
ing machines require fine wheel regulation. The pressure
of the wheel against the workpiece is usually very light,
so that grinding can be carried out on fragile materials
that cannot be machined by other conventional devices.

Vocabulary:

milling machine — ¢pesepHEIil cTaHOK
series ['s1or1z] — cepud, pax

cutting edge — pexyniuit kpaii, ocTpue
circumference [sa’kamforans] — oxpy»xHOCTE
to feed [fi:d] — monasats

longitudinal [,lond31 tju:dinl} — npoxonsasIit
horizontal [hor1’zontl] — ropusonransasi
vertical ['va:tikl] — BepTuranvubLit
versatile [ va:satail] — yauBepcannubIi
flat [fleet] — nurockumii

contoured [ kontuad] — xonTypHLIi

angle ['apngl] — yrox

slot [slot] — mpopeas, nas

gear teeth [g10”] — 3y6r1 mecTepru

drill [dril] — apexns, cBepio, cBepiuTH
hole [haul] — oreepcrue

to enlarge [In’la:d3] — yBeanuusats
thread [Ored] — pessba

portable [ po:tobl] — nopraruBHELi

unit ['ju:nit] — egmauna, memnoe, yaen
previously ["pri:viasli] — panee
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to slide [slaid] — cxonbamTs

stroke [strouk] — xox

lateral [ ’laetorl] — 6oxoBoi

displacement [dis’plersmont] — ememenune
straight [strert] — npamoit

idle ["aidl] — ma xosocToM Xoxy

workshop ['wa:kfop] — nex, macTepckasn
to mount [maunt] — xpennTs -
holder — pepsxarens

to execute ["cksikju:t] — BemonusarTe
simultaneous [simal’teinias] — ogEOBpeMeHHHI
multiple [ 'maltipl] — MaOrOYHCHEHHEI]
grinder ['grainds’] — mndosanbHbIR cTanOK
wheel [wi:l] — kpyr, Koneco

bonded — cxpenyieHEI

to remove [r1'mu:v] — yzanars

pass [pa:s] — npoxog

fine [fain] — Tounsi

conventional [kan’venfanl] — oGerunkti
device [d1"vais] — yerpoiicTso, mpuGop
fragile [ freedzaill] — xpynxuii

General understanding:

1. What is the shape of a cutter in a milling machine?

2. What moves in a milling machine, a table or a cutter?

8. What possible movements has the table of a milling
machine?

4. What kind of surfaces and shapes may be machined
by a milling machine?

5. What can we use a drilling machine for?

6. What kinds of drilling machines exist?

7. What is rotated while boring, a cutter or a work
piece?

8. Describe the work of a shaper (planer).
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9. What must be done to execute multiple simultane-
ous cuts on a planer?
10. What is the working tool in a grinder?
11. Can we obtain a very smooth surface after grind-
ing and why? N
12. Can we grind fragile materials and why?

Exercise 4.3. Translate into English:

1. TokapHLIA CTAHOK BCe €ille OCTAeTCA CAMBIM Badk-
HBIM CTAHKOM.

2. Bce coBpeMeHHBIE TOKapHbBIe CTAHKHA 000pYAOBaHbI
3JIETPONPUBOAAMHU.

3. [IBuskeHNe HHCTPYMEHTA KOHTPOJMPYETCA C BHICO-
KOH TOYHOCTBIO.

4. DneKTPONPUBOA NO3BOJIsIeT 06pabaThHIBATh 3aI'0TOB-
KY Ha pasJIHYHBIX CKOPOCTSIX.

Dies are tools used for the shaping solid materials,
especially those employed in the pressworking of cold
metals.

In presswork, dies are used in pairs. The smaller die,
or punch, fits inside the larger die, called the matrix or,
simply, the die. The metal to be formed, usually a sheet,
is placed over the matrix on the press. The punch is
mounted on the press and moves down by hydraulic or
mechanical force.

A number of different forms of dies are employed for
different operations. The simplest are piercing dies
(npo6usHoit wiTamn), used for punching holes. Bending
and folding dies are designed to make single or compound
bends. A combination die is designed to perform more
than one of the above operations in one stroke of the
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press. A progressive die permits successive forming op-
erations with the same die.

In coining, metal is forced to flow into two matching
dies, each of which bears a engraved design.

Wiredrawing Dies

In the manufacture of wire, a drawplate (Bosrounnbuas
nmocka) is usually employed. This tool is a metal plate con-
taining a number of holes, successively less in diameter
and known as wire dies. A piece of metal is pulled through
the largest die to make a coarse wire. This wire is then
drawn through the smaller hole, and then the next, un-
til the wire is reduced to the desired measurement.
Wiredrawing dies are made from extremely hard mate-
rials, such as tungsten carbide or diamonds.

Thread-Cutting Dies

For cutting threads on bolts or on the outs1de of pipes,
a thread-cutting die (pess6omapesnaa niamka) is used.
It isusually made of hardened steel in the form of a round
plate with a hole in the centre. The hole has a thread. To
cut an outside thread, the die is lubricated with oil and
simply screwed onto an unthreaded bolt or piece of pipe,
the same way a nut is screwed onto abolt. The correspond-
ing tool for cutting an inside thread, such as that inside
a nut, is called a tap (MeTuux).

Vocabulary:

chip [tfip] — cTpysxka

sharp [[a:p] — ocTpsrit

friction ['frikfon] — Tperne

content ["kontent] — comepsxanue

range [reind3] — auanason

inexpensive [mnik’spensiv] — Hezoporoi

to permit [pa’mit] — moseosnaTs, paspemars
common ['koman] — o6erynbIit
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tungsten [ tapstn] — Boasdpam

ingredient [in’gri:diant] — unrpeguent
diamond ["daramond] — anmas

tips — HaKOHeUHNKHU

ceramic [s1' reemik] — xepamuvecKmis
truing ["trumy] — npaska, HaBoAKa, 3aTOUKA
die [da1] — MmaTpuna, mramn

matrix [‘mertriks] — maTpuna

to employ [rm’plo1] — npumensaTs

to pierce [’ p1os] — mpoThikaTh, IPOKAILIBATE
to punch [pantf] — npo6usars oTBepcTHE
matching [ 'maetfin] — coueraromuiica, mapHbIi
coarse [ko:s] — rpy6suit

wire ['wajo] — mpoBosioka

to draw [dro:] — ramuTs, BOXOUNTH

thread [Ored] — pess6a

hardened ["ha:dnd] — saxanensbIi

to lubricate ["lu:brikeit] — cmaseiBats

to screw [skru:] — npusMHUMBATEL

nut [nat] — raiixa

outside [aut’said] — napy»xublif, BHEITHMH
inside [,In"said] — BHyTpH, BHYTPeHHMI

®: Exercise 4.4. Find English equivalents in the text:
. YAANATH METALIUYECKYIO CTPYIKKY

. OCTDPBIR pesKyIIui KpaH

. coflepsKaHue yIyiepoaa

. PexxyIas CIocoGHOCTD

. CTaJIb )1 CKOPOCTHOIO pe3aHusd

. IpaBka MaNGoBaILHLIX KPYTrOB

. THApaBINYECKOE HIIN MeXaHUIeCKOoe RaBIeHHe

. pasiu4dRbie GopMBI MITAMIIOB

= Exercise 4.5. Translate the following sentences
into Russian:

003D OE N M
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1. Bce pesunl u (pessl JOIYKHEI HMETb OCTPYIO PEXKy-
VIO KPOMKY.,

2. Bo BpeMs pe3aHndA peKyIIni MHCTPYMEHT ! KeTanb
HMMEIOT BBICOKYIO TEMIEPATYDY M JOIKHBI OXJIAXKAATECH.

3. YrepogucThie CTaJM YaCTO MCIIOAL3YIOTCH AJAS U3-
TrOTOBJICHUS PE3MOB IOTOMY, 9TO OHY He0porue.

4. BricTpopexxylye CTAIK COAEPKAT BOJIbPpaM, XpoM
¥ BaHAJWM.

5. AnMa3snl HCIIOJIB3YIOTCH /1A pesanus abpasuBHEIX
MaTepHaJOB ¥ YUCTOBOK 06paboTKM MOBEpXHOCTH TBEP-
ABIX M3TEpPHAJIOB,

6. [l pasiMuHBIX ONlePail HCIIOJIb3YIOT PA3JIHYHEIe
WMTaMIE.

7. BosounJjibHbIe JOCKH RJISA IIPOBOJIOKH HeJarTCa U3
OYeHBb TBEPAbIX MATEPHAJIOB.

8. PesnGonapesHbIe IIANIKK H METYMKM MCIOJIb3YIOT-
cA 151 Hape3KU pe3bihl CHAPYIKH ¥ BHYTDH.

' FAMOUS PEOPLE OF SCIENCEAND ENGINEERI

X

George Stephenson

George Stephenson was a British inventor and engi-
neer. He is famous for building the first practical rail-
way locomotive.

Stephenson was born in 1781 in Wylam, near New-
castle upon Tyne, Northumberland. During his youth he
worked as a fireman and later as an engineer in the coal
mines of Newcastle. He invented one of the first miner’s
safety lamps independently of the British inventor
Humphry Davy. Stephenson’s early locomotives were
used to carry loads in coal mines, and in 1823 he estab-
lished a factory at Newcastle for their manufacture. In
1829 he designed a locomotive known as the Rocket,
which could carry both loads and passengers at a greater
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speed than any locomotive constructed at that time. The
success of the Rocket was the beginning of the construc-
tion of locomotives and the laying of railway lines.

Robert Stephenson, the son of George Stephenson was
a British civil engineer. He is mostly well-known known
for the construction of several notable bridges.

He was born in 1803 in Willington Quay, near New-
castle upon Tyne, and educated in Newcastle and at the
University of Edinburgh. In 1829 he assisted his father
in constructing a locomotive known as the Rocket, and
four years later he was appointed construction engineer
of the Birmingham and London Railway, completed in
1838. Stephenson built several famous bridges, includ-
ing the Victoria Bridge in Northumberland, the Britan-
nia Bridge in Wales, two bridges across the Nile in
Damietta in Egypt and the Victoria Bridge in Montreal,
Canada. Stephenson was a Member of Parliament from
1847 until his death in 1859.



UNITS
PLASTICS

I. Text A: (Plasticsy
Text B: «Types of plastics»
Text C: «Composite Materials»
II. Famous People of Science: Alfred Bernhard Nobel.

Plastics are non-metallic, synthetic, carbon-based
materials. They can be moulded ['mauldid], shaped, or
extruded into flexible sheets, films, or fibres. Plastics are
synthetic polymers. Polymers consist of long-chain mole-
cules made of large numbers of identical small molecules
(monomers). The chemical nature of a plastic is defined
by the monomer (repeating unit) that makes up the chain
of the polymer. Polyethene is a polyolefin; its monomer
unit is ethene (formerly called ethylene). Other catego-
ries are acrylics (such as polymethylmethacrylate),
styrenes [sta1’ri:nz] (such as polystyrene), vinys (such as
polyvinyl chloride (PVC) [ poli’vainl “klo:raid]), polyes-
ters, polyurethanes [poli’juarifem], polyamides (such as
nylons), polyethers, acetals, phenolics, cellulosics, and
amino resins. The molecules can be either natural — like
cellulose, wax, and natural rubber — or synthetic —in
polyethene and nylon. In co-polymers, more than one
monomer is used.

The giant molecules of which polymers consist may
be linear, branched, or cross-linked, depending on the
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plastic. Linear and branched molecules are thermoplas-
tic (soften when heated), whereas cross-linked molecules
are thermosetting (harden when heated).

Most plastics are synthesized from organic chemicals
or from natural gas or coal. Plastics are light-weight com-
pared to metals and are good electrical insulators. The
best insulators now are epoxy resins and teflon. Teflon
or polytetrafluoroethene (PTFE) was first made in 1938
and was produced commercially in 1950.

Plastics can be classified into several broad types.

1. Thermoplastics [ 0o:mapleastiks] soften on heating,
then harden again when cooled. Thermoplastic molecules
[ molikju:1z] are also coiled and because of this they are
flexible and easily stretched.

Typical example of thermoplastics is polystyrene
[polr’stairi:n]. Polystyrene resins are characterized by
high resistance to chemical and mechanical stresses at
low temperatures and by very low absorption of water.
These properties make the polystyrenes especially suit-
able for radio-frequency insulation and for parts used at
low temperatures in refrigerators and in airplanes. PET
(polyethene terephthalate) is a transparent thermoplas-
tic used for soft-drinks bottles. Thermoplastics are also
viscoelastic, that is, they flow (creep) under stress. Ex-
amples are polythene, polystyrene and PVC.

2. Thermosetting plastics (thermosets) do not soften
when heated, and with strong heating they decompose.
In most thermosets final cross-linking, which fixes the
molecules, takes place after the plastic has already been
formed.

Thermosetting plastics have a higher density than
thermoplastics. They are less flexible, more difficult to
stretch, and are less subjected to creep. Examples of ther-
mosetting plastics include urea-formaldehyde [ juario
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fo:’meldihaid] or polyurethane [polr’jusrifein] and epoxy
resins, most polyesters, and phenolic polymers such as
phenol-formaldehyde resin.

3. Elastomers are similar to thermoplastics but have
sufficient cross-linking between molecules to prevent
stretching and creep.

Vocabulary:

carbon ["ka:ban] — yraepoz

flexible [ fleksobl] — ru6xkmii.

fibre [faiba’] — BosnoxHo, BUTH

chain [tfern] — nens

identical [a1’ dentikl] — ogurakoBBIi, UKeHTHUHEIR

molecule ["molikju:l] — monexysa

branch [bra:ntt] — passersnennsrit

to synthesize ['sin0asaiz] — cunresnpoBarts

chemicals [ kemiklz] — xumurdeckue Bemecrna

to soften ['sofn] — cmaryare

cellulose [ seljulous] — xameTuaTka, Hemromosa

wax [waks] — Bock

thermosetting plastics — TepMopeakTHBHEIE IIACT-
Macchl

to harden ["ha:dn] — genars rBepABIM

coil [ko1l] — coupans

stretched [strett] — pacTamyThii

transparent [treens’ paernt] — mpospausbiit

rubber [‘raba’] — pesuna, kayuyx

to decompose [di:kom’pauz] — pasnarars(ca)

soft-drink — Ge3anKorosbHEI HAINTOK

to subject [sab’dzekt] — nogsepraTs

polyurethane [poli’jusrifein] — noauyperan

resin [ rezin] — cmona

similar [ 'smiﬂa'] — ¢XOAHBIH, NoJ06HBI
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sufficient [sa’fifont] — gocrarounsiit
to prevent [pri’vent] — npegorepamars

General understanding.

1. What is the definition of plastics?

2. What is the basic chemical element in plastics for-

mula?

3. What do polymers consist of?

4. What are long-chain molecules made of?

5. What are the main types of polymers?

6. Give examples of plastics belonging to these types.

7. What plastics are the best electrical insulators?

8. Describe the difference between thermoplastics and

thermosets.

9. What are the main types of structures of polymers?
10. What are the most important properties of plastics?
11. Give the examples of various uses of plastics be-

cause of their characteristic properties.

@< Exercise 5.1. Find English equivalents in the text:
1. cuHTeTHYeCKHE HOIUMEDE
2. MOJIEKYJILI C AMMHHLEIMY MeITAMK
3. XapakTepHbIle cBolicTBa MOJUMeEpa
4. CUHTE3UPYIOTCS M3 OPTAHMYECKHX XMMUUECKHUX Be-
ecTs
5. XOpOmHUH 3IeKTPHIECKHUH H30IATOP
6. pasMArYaThCA MPU HArpeBaHUM
7. 3aTBepAeBATH OPH OXJAMKJCHAN
8. ruGKHii 1 JIerKo pacTAXKIMBIH
9. Teun HOA HATPY3KO
10. Gosee BrICOKAsA MJIOTHOCTD
11. menee moasep:KeHB! NOJI3YIECTH
12, nocraTounas B3aMMOCBASH MEXKAY MOJIGKYJIAMHU
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28 Exercise 5.2. Translate into English:

1. InuHHbBIE LEeNN MOJIEKYJ IOJHMEPOB COCTOAT M3
OJMHAKOBEIX He0OIBIINX MOJIEKYJ MOHOMEDOB.

2. ComosMepsl COCTOAT M3 IBYX U 60Jiee MOHOMEDPOB.

3. IlnacTMaccsl MOKHO IIOJAYYATE B BUE JUCTOB, TOH-
KHX IIJIEHOK, BOJIOKOH MUJIH I'DAHYJI.

4. MoaeKyJbl MOJUMEPOB MOI'YT OBITH JUHEHHBIMH,
BEeTBAIMINMUCSA UJIH C IONEPEYHLIMH CBA3AMMU.

5. Masniii Bec IIacTMACC M XOPOIINe 3JIeKTPOKU30J1A-
IIMOHHEIE CBOMCTRA II03BOJIAIOT HCIIOIb30BATE UX B PAJH0-
SJIEKTPOHMKE M dJIeKTponpubopax, a TaKiKe BMECTO Me-
TaJJIOB.

6. MosieKyJIEl TePMOILIACTOB HMEIOT U3BUTYIO POPMY
H, II05TOMY, OHYE IT'M6KMe U JIeT'KO PACTAXKHMEL.

7. dnacToMepsl UMeIOT 0OJIBINOe YUCIIO NONEePeUYHHX
cBaseil MeX Ay MOTeKyJIaMHu.

1. Epoxy resin.

Epoxy resin is a thermoset plastic containing epoxy
groups. Epoxy resin hardens when it is mixed with
solidifier and plasticizer. Plasticizers make a polymer
more flexible.

Epoxy resins have outstanding adhesion, toughness,
and resistance to attack from chemicals. They form
strong bonds and have excellent electrical insulation
properties. Large, complex, void-free castings can be
made from them. They are also used as adhesives, and in
composites for boat building and sports equipment.

2. PVC (polyvinyl chloride)

PVC (polyvinyl chloride) [ poli’vainl “klaraid] is a
thermoplastic polymer made from vinyl chloride is a col-
ourless solid with outstanding resistance to water,
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alcohols, and concentrated acids and alkalis. It is obtain-
able as granules, solutions, lattices, and pastes. When
compounded with plasticizers, it yields a flexible mate-
rial more durable than rubber. It is widely used for ca-
ble and wire insulation, in chemical plants, and in the
manufacture of protective garments. Blow moulding of
unplasticized PVC produces clear, tough bottles which
do not affect the flavour of their contents. PVC is also
used for production of tubes or pipes.

3. Polystyrene.

Polystyrene [poli’stairi:n] is a thermoplastic produced
by the polymerization of styrene. The electrical insulat-
ing properties of polystyrene are outstandingly good and
it is relatively unaffected by water. Typical applications
include light fixtures, toys, bottles, lenses, capacitor
dielectrics, medical syringes, and light-duty industrial
components. Extruded sheets of polystyrene are widely
used for packaging, envelope windows, and photographic
film. Its resistance to impact can be improved by the
addition of rubber modifiers. Polystyrene can be readily
foamed; the resulting foamed polystyrene is used exten-
sively for packaging.

4. Polythene (polyethene, polyethylene)

Polythene [ polibi:n] (polyethene, polyethylene) is a
plastic made from ethane [e’Oein]. It is one of the most
widely used important thermoplastic polymers. It was
first developed by the polymerization of ethane at a pres-
sure of 2,000 bar at 200°C. This produced low-density poly-
thene (LDPE). A relatively high-density form (HDPE) was
synthesized in the 1950s using a complex catalyst. Poly-
thene is a white waxy solid with very low density, rea-
sonable strength and toughness, but low stiffness. It is
easily moulded and has a wide range of uses in contain-
ers, packaging, pipes, coatings, and insulation.
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Vocabulary:

adhesion [ad’hi:3on] — npunnrnanue
adhesive [odhi:ziv] — kaeit

bond [bond] — cBsasn, yss

insulation [msju’le1fon} — nsonsauus
casting [ka:stip] — nuree

void [vord] — nmycrora

solid ["solid] ~— TBeproe Teso, TBepaBIi
acid ["ses1d] — xucaora

alkali ["&lkela1] — mesnous

to obtain [ob’tein] — aocrasars, monyuaTs
granule ["grenju:l] — rpanyna

solution [so’lu:fon] — pacTsop

lattices ["laetisiz] — marexcs

paste [peist] — macra

yield [ji:ld] — Brixox

durable [’ djuarabi] — mpounsrit

rubber ['raba’] — pesuna, rayuyx
garment [ ga:mant] — opegmeTsI ofeR AL
lens ['lenz] — nunsa

capacitor — 3J1. KOHAEHCATOD

syringe [s1' rind3] — wnpur

light-duty — HeoTBeTCTBEHHDIIH

envelope — 3. oGpaMieHHne

impact ['1mpaekt] — yaap

improved — ynyJulieHHBIH

modifiers [ 'modi faraz] — moauduraToph
addition [3"difon] — no6asnenue

readily ["redili] — serxo, ¢ roroBHOCTBIO
foam [foum] — mena

catalyst [ ketolist] — raramusatop

wax [waeks] — Bock

reasonable [ ri:znabl] — npueminemsril, mennoxoit
coating ["kautip] — cioii, moxpsiTHE
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General undersinding:

. What are the types of plastics?

. What are the features of the epoxy resin?

. What is epoxy resin used for?

. What is PVC usually used for?

. What are the typical applications of polystyrene?
. When was polyethylen synthesized? ‘
. Under what conditions is polyethylen synthesized?
. What sorts of polyethylen can be synthesized?

W~ T WN =

& Exercise 5.3. Translate into Russian:

1. Polythene is a plastic made from ethane.

2. Epoxy resins have outstanding adhesion, toughness
and resistance to attack from chemicals.

3. PVC is a colourless solid with outstanding resist-
ance to water, alcohols, and concentrated acids and al-
kalis. :

4. Polystyrene is a thermoplastic produced by the po-
lymerization of styrene.

5. Polythene is a white waxy solid with very low den-
sity, reasonable strength and toughness but low stiff-
ness.

2= Exercise 5.4. Translate into English:

1. Omokcnanas cMoJia 3aTBepieBaeT KOrjga cMellnBa-
eTCs C OTBePAMTENEM U INACTHHHKATOPOM.

2. ONOKCHAHBIE CMOJBH HCHOJB3YIOTCA B KadeCcTRBE
KJes, a ¢ 00aBKaMi — B CTPOUTEJILCTEE JIOJOK M CIOP-
TUBHOI'O CHAPAYKEHUA.

3. [IBX — OGecmBeTHOE TBEPJioe BEIIECTEBO C BHIAAIO-
meiica yCTOMYMBOCTHIO K BO3EedCTBUIO BOJAKI, COHMPTOR,
KOHNEHTPUPOBARHBIX KUCJIOT 1 IHEJI0YeH.

4. IIBX mupoxo McCHOJIb3yeTcs NPpHU IPOU3BOACTEE
M30NANNHN L)1 TPOBOLIOB.
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5. BrigyBka HemaacTuduuuposarnnoro IIBX ucmoas-
3yeTcs NP IPOM3BOACTBE IIPO3PAYHEIX OYTHIIOK AJIA Ha~
TTUTKORB.

6. IToancTipon nerko BceHNBaeTCA ¥ UCIIOJIb3YeTCs
AJS YIAaKOBKH.

7. IlonnsTuneH — BOCKOOOpasHOe BelmecTBo Oesoro
I(BeTa ¢ OYeHb HU3KOI IJIOTHOCTHIO M MAJIOH 3KeCTKOCTRIO.

The combinations of two or more different materials
are called composite materials. They usually have unique
mechanical and physical properties because they combine
the best properties of different materials. For example,
a fibre-glass reinforced plastic combines the high
strength of thin glass fibres with the ductility and chemi-
cal resistance of plastic. Nowadays composites are being
used for structures such as bridges, boat-building etc.

Composite materials usually consist of synthetic fi-
bres within a matrix, a material that surrounds and is
tightly bound to the fibres. The most widely used type of
composite material is polymer matrix composites
(PMCs). PMCs consist of fibres made of a ceramic mate-
rial such as carbon or glass embedded in a plastic matrix.
Usually the fibres make up about 60 per cent by volume.
Composites with metal matrices or ceramic matrices are
called metal matrix composites (MMCs) and ceramic
matrix composites (CMCs), respectively.

Continuous-fibre composites are generally required
for structural applications. The specific strength
(strength-to-density ratio) and specific stiffness (elastic
modulus-to-density ratio) of continuous carbon fibre
PMCs, for example, can be better than metal alloys have.
Composites can also have other attractive properties,
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such as high thermal or electrical conductivity and alow
coefficient of thermal expansion.

Although composite materials have certain advan-
tages over conventional materials, composites also have
some disadvantages. For example, PMCs and other com-
posite materials tend to be highly anisotropic—that is,
their strength, stiffness, and other engineering proper-
ties are different depending on the orientation of the com-
posite material. For example, if a PMC is fabricated so
that all the fibres are lined up parallel to one another,
then the PMC will be very stiff in the direction parallel
to the fibres, but not stiff in the perpendicular direction.
The designer who uses composite materials in structures
subjected to multidirectional forces, must take these
anisotropic properties into account. Also, forming strong
connections between separate composite material com-
ponents is difficult.

The advanced composites have high manufacturing
costs. Fabricating composite materials is a complex proc-
ess. However, new manufacturing techniques are devel-
oped. It will become possible to produce composite mate-
rials at higher volumes and at a lower cost than is now
possible, accelerating the wider exploitation of these
materials.

Vocabulary:

fibreglass [ faibegla:s] — crexsosomorno
fibre ['faibo"} — BonokHo, HuUTH
reinforced [ri:in’fo:st] — yupounennriit
expansion [1ks’panfon] — pacmupernue
matrix ['mertriks] — maTpuna

ceramic [sI'reemik] — xepamMuueckmii

specific strength [spa’sifik’'stren0] — ynensnas npou-
HOCTH
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specific stiffness — ygenrnag mecTroCTD
anisotropic [ ®naisa’traupik] — arusorponuslit

7eneral understanding:

1. What is called «composite materials»?

2. What are the best properties of fibre-glass?

3. What do composite material usually consist of?

4. What is used as matrix in composites?

5. What is used as filler or fibers in composites?

6. How are the composite materials with ceramic and
tnetal matrices called?

7. What are the advantages of composites?

8. What are the disadvantages of composites?

9. Why anisotropic properties of composites should
be taken into account?

@ Exercise 5.5. Find equivalents in the text:

. KOMIO3UTHEIE MATEPHAJIEI

. VHHKaJbHEE MeXaHndecKue KauecTBa

. IOJIMMEPHbIe MATPUYHBIE KOMIIO3UTHI

. COCTaBAATHL 60% ob6beMa

. yIJIenjaacTHK

. IpHBJIeKATEILHEBIE KAYeCTBA

. CTPYKTYpa, IOABEPraonaiacs BO3AeHCTBUIO PasHo-
H& IpaBJEHHBIX CHJI

IO Uk W N

22 Exercise 5.6. Translate into Russian:

1. PMCis fabricated so that all the fibres are lined up
parallel to one another.

2. Forming strong connections between separate com-
posite material components is difficult.

3. Fabricating composite materials is a complex process.

4. Composite materials have certain advantages over
conventional materials
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5. Nowadays, composites are being used for structures
such as bridges, boat-building etc.

6. Continuous-fibre composites are generally required
for structural applications.

Alfred Bernhard Nobel was a famous Swedish chem-
ist and inventor. He was born in Stockholm in 1833. Af-
ter receiving an education in St.Petersburg, Russia, and
then in the United States, where he studied mechanical
engineering, he returned to St. Petersburg to work with
his father in Russia. They were developing mines, tor-
pedoes, and other explosives.

In a family-owned factory in Heleneborg, Sweden,
he developed a safe way to handle nitroglycerine
[ nartrau’glisariin], after a factory explosion in 1864 killed
his younger brother and four other people. In 1867 Nobel
achieved his goal: he produced what he called dynamite
['damamait] sunamur. He later produced one of the first
smokeless powders ["pauds’] (mopox). At the time of his
death he controlled factories for the manufacture of
explosives [iks’ plousiv] (BapriBuaroe BemecTso) in many
parts of the world. In his will he wanted that the major
portion of his money left became a fund for yearly prizes
in his name. The prizes were to be given for merits
(sacayrm) in physics, chemistry, medicine and physiol-
ogy, literature, and world peace. A prize in economics
has been awarded since 1969.



UNIT6
WELDING

I. Text A: «<Welding»
Text B: «Other types of welding»
. Famous People of Science and Technology: James
. Prescott Joule.

Welding is a process when metal parts are joined to-
gether by the application of heat, pressure, or a combi-
nation of both. The processes of welding can be divided
into two main groups:

e pressure welding, when the weld is achieved by
pressure and .

¢ heat welding, when the weld is achieved by heat.
Heat welding is the most common welding process used
today.

Nowadays welding is used instead of bolting and riv-
eting in the construction of many types of structures,
including bridges, buildings, and ships. It is also a basic
process in the manufacture of machinery and in the mo-
tor and aircraft industries. It is necessary almost in all
productions where metals are used.

The welding process depends greatly on the proper-
ties of the metals, the purpose of their application and
the available equipment. Welding processes are clas-
sified according to the sources of heat and pressure
used.
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The welding processes widely employed today include
gaswelding, arc welding, and resistance welding. Other
joining processes are laser welding, and electron-beam
welding.

Gas Welding

Gas welding is a non-pressure process using heat from
a gas flame. The flame is applied directly to the metal
edges to be joined and simultaneously to a filler metal
in the form of wire or rod, called the welding rod, which
is melted to the joint. Gas welding has the advantage of
using equipment that is portable and does not require an
electric power source. The surfaces to be welded and the
welding rod are coated with flux, a fusible material that
shields the material from air, which would result in a
defective weld.

Arc Welding

Arc-welding is the most important welding process for
joining steels. It requires a continuous supply of either
direct or alternating electrical current. This current is
used to create an electric arc, which generates enough
heat to melt metal and create a weld.

Arc welding has several advantages over other weld-
ing methods. Arc welding is faster because the concen-
tration of heat is high. Also, fluxes are not necessary in
certain methods of arc welding. The most widely used
arc-welding processes are shielded metal arc, gas-tung-
sten are, gas-metal arc, and submerged are.

Shielded Metal Arc

In shielded metal-arc welding, a metallic electrode,
which conducts electricity, is coated with flux and con-
nected to a source of electric current. The metal to be
welded is connected to the other end of the same source
of current. An electric arc is formed by touching the tip
of the electrode to the metal and then drawing it away.
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The intense heat of the arc melts both parts to be welded
and the point of the metal electrode, which supplies filler
metal for the weld. This process is used mainly for weld-
ing steels.

Vocabulary:

to join [d301n] — coeannaTs

pressure welding — cBapka fjaBieEHeM

heat welding — cBapka HarpeBaHuEeM

instead [1n’sted] — BmecTo, B3aMer

bolting [baultin] — ckpennenne 6oxramn
riveting [ rivitip] — kaenka

basie [ beisik] — ocroBHOi

to manufacture [manju’feekys’] — usroroBATH
to depend [di’pend] — saBucers ot

purpose [ pa:pas] — uens

available [2"verlabl] — umeromuiica B nannyuu
equipment [1'’kwipmant] — o6opyzoBanue
source [80:5] — MCTOYHUK

gas welding — rasocBapka

arc welding — saexTpozyrosas cBapka
resistance welding — KoHTakTHas cBapka

laser welding — nasepHas cBapka _
electron-beam welding — anekrponHo-my4esas ceapka
flame [flexrm] — naama :

edge [ed3] — xpait

simultaneously [simal’temniasli] — ogHoBpeMenHO
filler ['filo] — manonHUTENH

wire ['walo’] — mpoBosoka

rod [rod] — npyr, crep:xeHs

to melt [melt] — mnaBuTH(CA)

joint [d3o1nt] — coepnnenne, cTHIK

advantage [od’va:ntid3] — npenmymecrro
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to require [r1'kwaia’] — TpeGoBars HY)RAATHCH
surface ['sa:fis] — mosepxmocTs

coated ['koutid] — noxprrrsit

flux [flaks] — daroc

fusible [fju:zibl] — nraBxui

to shield [fi:ld] — sacroraTs, samumars
touching ["tafin] — xacanne

tip [tip] — xomumx

General understanding:

1. How can a process of welding be defined?
2. What are the two main groups of processes of
welding?
3. How can we join metal parts together?
4. What is welding used for nowadays?
5. Where is welding necessary?
6. What do the welding processes of today include?
7. What are the principles of gas welding?
. 8. What kinds of welding can be used for joining
steels?
9. What does arc welding require?
10. What is the difference between the arc welding and
shielded-metal welding?

@« Exercise 6.1. Find the following words and word
combinations in the text:
. CBApKa AaBJICHNEM
. TEILJIOBas CBapKa
. GoJrroBoe (KRJemanoe) coeAUHeHNe
. IPOMecC CBApKH
. 3aBHCETH OT CBOMCTB MEeTAJJIOB
. AMeoHieecst 0bopypoBanue
. CBAPOYHHIH 3JIEKTPOJ
. IJIaBKUH MaTepuai
. Re@eKTHLIA CBapHOii IUOB

IS
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10. HenrpepeIBHEAA IT04Aa4a BIEKTPUUECKOTO TOKA
11, sanexTpruecKas gyra
12. ncTOUHUK 3JIEKTPHUYECKOr0 TOKA

—

omm npgs‘f@br-WELn(&q;. S

TextB:

Non-consumable Electrode Arc welding

As a non-consumable electrodes tungsten or carbon
electrodes can be used. In gas-tungsten arc welding a
tungsten electrode is used in place of the metal electrode
used in shielded metal-arc welding. A chemically inert
gas, such as argon, helium ["hi:ltam], or carbon dioxide
isused to shield the metal from oxidation. The heat from
the arc formed between the electrode and the metal melts
the edges of the metal. Metal for the weld may be added
by placing a bare wire in the arc or the point of the weld.
This process can be used with nearly all metals and pro-
duces a high-quality weld. However, the rate of welding
is considerably slower than in other processes.

Gas-Metal Arc

In gas-metal welding, a bare electrode is shielded from
the air by surrounding it with argon or carbon dioxide
gas and sometimes by coating the electrode with flux.
The electrode is fed into the electric arc, and melts off in
droplets that enter the liquid metal of the weld seam.
Most metals can be joined by this process.

Submerged Arc

Submerged-arc welding is similar to gas-metal arc
welding, but in this process no gas is used to shield the
weld. Instead of that, the arc and tip of the wire are sub-
merged beneath a layer of granular, fusible material
that covers the weld seam. This process is also called
electroslag welding. It is very efficient but can be used
only with steels.
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Resistance Welding

In resistance welding, heat is obtained from the re-
sistance of metal to the flow of an electric current. Elec-
trodes are clamped on each side of the parts tobe welded,
the parts are subjected to great pressure, and a heavy
current is applied for a short period of time. The point
where the two metals touch creates resistance to the flow
of current. This resistance causes heat, which melts the
metals and creates the weld. Resistance welding is widely
employed in many fields of sheet metal or wire manufac-
turing and is often used for welds made by automatic or
semi-automatic [ semr ,2:to’meetik] machines especially
in automobile industry.

Vocabulary

gas-tungsten — cBapka onyasjeHneM BOJIb(paMOBEIM
BJIEKTPO/OM B Cpefie HHEPTHOTO rasa

inert [1'no:t] — unepTHEHE

edge [ed3] — xpait

bare [bea’] — roxsrit

rate [reit] — 3z. cxkopocth

gas-metal arc — aproro-ayrosas ceapka

considerably [kon’sidorabli] — smauuTensno, ropasao

surrounding [so’rayndm] — oxpy:xaromgmit

carbon dioxide [ ka:bon dar’ oksaid]— yrmexucsstii ras

droplet [ droplit] — xanenska

liquid [ likwid] — sxnpxocTs, smugkmit

beneath [b1'ni:0] — nog, auxe, BEMIY

layer [’leia] — cxoit

weld seam [si:m] — cBapHoii mos

resistance — compoTHBJIeHTE

clamp [kleemp] — saskum, saxumats

sheet [fi:t] — amer

fusible ["fju:zabl] — nnaskuit
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granular |["greenjule] — nnaskwnit

semi-automatic ["semi ,o:to’matik] — nonyasromaTn-
yeckas

to create [kri:"ert] — coszaBaTn

to submerge [sab’'ma:d3] — norpyxars

General understanding:

1. What is the difference between the arc-welding and
non-consumable electrode arc welding?

2. What are the disadvantages of the non-consumable
electrode arc welding?

3. How is electrode protected from the air in gas-
metal arc welding?

4. What is submerged arc welding?

5. What is the principle of resistance welding?

6. Where is semi-automatic welding employed?

& Exercise 6.2. Translate into English:
1. BonbdpaMOBEIH JICKTPOS

2. NHEepTHLINA ras

3. oxHCICHHE

4. BHICOKOKAYECTBEHHBIA CBAPOYHLIH OB
5. CKOpOCTh CBAPKH

6. apros, rejauii, yIIeKUCIbI# ras

7. KATKUH MeTala

8. cio0if IIaBKOTO MaTepraia B BHJe Mpady.l
9. IHUCTOBOX MeTaJLI

10. mosnysroMaTnyecKue CBapoUYHble CTAHKN

> Exercise 6.3. Translate into Russian:

1. In resistance welding, heat is obtained from the re-
sistance of metal to the flow of an electrie current.

2. The heat from the arc melts the edges of the metal.

214



Unir 6

3. A bare electrode is shielded from the air by sur-
rounding it with argon or carbon dioxide gas.

4. Submerged-arc welding is similar to gas-metal arc
welding. ‘

5. Electrodes are clamped on each side of the parts to
be welded.

6. Resistance causes heat which melts the metals and
creates the weld.

L

James Prescott Joule, famous British physicist, was
born in 1818 in Salford, England.

Joule was one of the most outstanding physicists of
his time. He is best known for his research in electricity
and thermodynamics. In the course of his investigations
of the heat emitted in an electrical circuit, he formulated
the law, now known as Joule’s law of electric heating.
This law states that the amount of heat produced each
second in a conductor by electric current is proportional
to the resistance of the conductor and to the square of
the current. Joule experimentally verified the law of con-
servation of energy in his study of the conversion of me-
chanical energy into heat energy.

Joule determined the numerical relation between heat
and mechanical energy, or the mechanical equivalent of
heat, using many independent methods, The unit of en-
ergy, called the joule, is named after him. It isequal to 1
watt-second. Together with the physicist Willian.
Thomson (Baron Kelvin), Joule found that the tempera-
ture of a gas falls when it expands without doing any
work. This phenomenon, which became known as the
Joule-Thomson effect, lies in the operation of modern
refrigeration and air-conditioning systems.

215



UNIT7
AUTOMATION AND ROBOTICS

I. Texi A: cAutomation»
Text B: «Types of automation»
Text C: «Robots in manufacturing»
II. Famous people of science and technology: James Watt.

Automation is the system of manufacture perform-
ing certain tasks, previously done by people, by machines
only. The sequences of operations are controlled auto-
matically. The most familiar example of a highly auto-
mated system is an assembly plant for automobiles or
other complex products.

The term automation is also used to describe nonma-
nufacturing systems in which automatic devices can op-
erate independently of human control. Such devices as
automatic pilots, automatic telephone equipment and
automated control systems are used to perform various
operations much faster and better than could be done by
people.

Automated manufacturing had several steps in its
development. Mechanization was the first step necessary
in the development of automation. The simplification of
work made it possible to design and build machines that
resembled the motions of the worker. These specialized
machines were motorized and they had better production
efficiency.
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Industrial robots, originally designed only to perform
simple tasks in environments dangerous to human work-
ers, are now widely used to transfer, manipulate, and
position both light and heavy workpieces performing all
the functions of a transfer machine,

In the 1920s the automobile industry for the first time
used an integrated system of production. This method
of production was adopted by most car manufacturers
and became known as Detroit automation.

The feedback principle is used in all automatic-con-
trol mechanisms when machines have ability to correct
themselves. The feedback principle has been used for
centuries. An outstanding early example is the flyball
governor, invented in 1788 by James Watt to control the
speed of the steam engine. The common household ther-
mostat is another example of a feedback device.

Using feedback devices, machines can start, stop,
speed up, slow down, count, inspect, test, compare, and
measure. These operations are commonly apphed to a
wide variety of production operations.

Computers have greatly facilitated the use of feedback
in manufacturing processes. Computers gave rise to the
development of numerically controlled machines. The
motions of these machines are controlled by punched
paper or magnetic tapes. In numerically controlled ma-
chining centres machine tools can perform several dif-
ferent machining operations.

More recently, the introduction of microprocessors
and computers have made possible the development of
computer-aided design and computer-aided manufacture
(CAD and CAM) technologies. When using these systems
adesigner draws a part and indicates its dimensions with
the help of amouse, light pen, or other input device. Af-
ter the drawing has been completed the computer auto-
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matically gives the instructions that direct a machining
centre to machine the part.

Another development using automation are the flex-
ible manufacturing systems (FMS). A computer in FMS
can be used to monitor and control the operation of the
whole factory. '

Automation has also had an influence on the areas of
the economy other than manufacturing. Small comput-
ers are used in systems called word processors, which are
rapidly becoming a standard part of the modern office.
They are used to edit texts, to type letters and so on.

Automation in Industry

Many industries are highly automated or use automa-
tion technology in some part of their operation. In com-
munications and especially in the telephone industry di-
alling and transmission are all done automatically. Rail-
ways are also controlled by automatic signalling devices,
which have sensors that detect carriages passing a par-
ticular point. In this way the movement and location of
trains can be monitored.

Not all industries require the same degree of automa-
tion. Sales, agriculture, and some service industries are
difficult to automate, though agriculture industry may
become more mechanized, especially in the processing
and packaging of foods.

The automation technology in manufacturing and as-
sembly is widely used in car and other consumer product
industries. '

Nevertheless, each industry has its own concept of
automation that answers its particular production needs.

Vocabulary:

automation [5:ta"meifon] — apromarusanus
previously [ pri:viesli] — panee
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sequence ['si:kwons] — nocresoBaTessHOCTD
assembly plant — c6opouHBIi 3aBO]
nonmanufacturing — HenmpoH3BOACTBEHHbBIH
device [d1’vais] — ycTpoiicTso, mpubop
resemble [r1'zembl] — noxozmTs

efficiency [1'fifons1] — sddexTuBHOCTS

flyball governor — nenTpoGesxHEI peryasaTop
steam engine — maposos

household thermostat — 6rs1ToBO# TepMocTaT
facilitate [fa’silitert] — cmocoGereoBaTs
punched [pantft] — nepbopuposanssiit

aid [erd] — nomomn ‘

dimension [da1’menfan] — usmepenue, paamepst

General understanding:

1. How is the term automation defined in the text?

2. What is the most «familiar example» of automation
given in the text?

3. What was the first step in the development of
automaton?

4. What were the first robots originally designed for?

5. What was the first industry to adopt the new
integrated system of production?

6. What is feedback principle?

7. What do the abbreviations CAM and CAD stand for?

8. What is FMS?

9. What industries use automation technologies?

% Exercise 7.1. Find the following words and word
combinations in the text:

1. aBTOMaTH9eCKHe YCTpOHCTBA

2. aBTOMAaTH3HPOBaHHOE NPOU3BOACTEO

3. BRIMOJHATH NPOCTHIE 3aJaUH
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4. Kax JeTKue, Tak M TSXKeNble AeTaln
5. mETErpUPOBAHHAA CHCTEMA IIPOU3BOJCTBA
6. mpusIUI 06GPATHOM CBA3N
7. MexaHU3M MOKET PasTOHATHCA M TOPMO3HNThH
8. KoMOBIOTEp ABTOMATHYECKH MOCHIIAeT KOMaH Bl
9. BEICOKOABTOMATH3NPOBAHHAA CHCTEMA
10. HenmpOH3BOACTBEeHHAA CHCTEMA

Applications of Automation
and Robotics in Industry

Manufacturing is one of the most important applica-
tion area for automation technology. There are several
types of automation in manufacturing. The examples of
automated systems used in manufacturing are described
below. :

1. Fixed automation, sometimes called «hard automa-
tion» refers to automated machines in which the equip-
ment configuration allows fixed sequence of processing
operations. These machines are programmed by their
design to make only certain processing operations. They -
are not easily changed over from one product style to
another. This form of automation needs high initial in-
vestments and high production rates. That is why it is
suitable for products that are made in large volumes.
Examples of fixed automation are machining transfer
lines found in the automobile industry, automatic assem-
bly machines and certain chemical processes. :

2. Programmable gutomation is a form of automation
for producing products in large quantities, ranging from
several dozen to several thousand units at a time. For
each new product the production equipment must be re-
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programmed and changed over. This reprogramming and
changeover take a period of non-productive time. Pro-
duction rates in programmable automation are generally
lower than in fixed automation, because the equipment
isdesigned tofacilitate product changeover rather than
for product specialization. A numerical-control machine-
tool is a good example of programmable automation. The
program is coded in computer memory for each differ-
ent product style and the machine-tool is controlled by
the computer programme.

3. Flexible automation is a kind of programmable au-
tomation. Programmable automation requires time to re-
program and change over the production equipment for
each series of new product. This is lost production time,
which is expensive. In flexible automation the number
of products is limited so that the changeover of the equip-
ment can be done very quickly and automatically. The
reprogramming of the equipment in flexible automation
is done at a computer terminal without using the pro-
duction equipment itself. Flexible automation allows a
mixture of different products to be produced one right
after another.

Vocabulary

equipment [1'kwipmant] — o6opysosanme

sequence [“si:kwans] — mociezoBaTesLHOCTD

initial [i"nifl] — nepBoBauaNBbHELINA, HaYATBHBIA
investment [in’vestmont] — mEBecTHIUA, BKIaA

to facilitate [fo’silitert] — cooco6cTBOBaTE

rate [reit] — ckopocTs, Temn

assembly machines — c6opouHble MaITMHEK
quantity [ kwontiti] — xosmuecTso

nwm-productive — Henpom3BOAUTEIbHBIH
changeover ['tfeinds’ouvo] — nepexon, nepenaragaxa
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General understanding:

1. What is the most important application of automa-
tion?

2. What are the types of automation used in manu-
facturing?

3. What is fixed automation?

4. What are the limitations of hard automation?

5. What is the best example of programmable auto-
mation?

6. What are the limitations of programmable automa-
tion?

7. What are the advantages of flexible automation?

8. Is it possible to produce different products one af- -
ter another using automation technology?

€& Exercise7.2.Find equivalents in English in the text:
. cpepa IpUMeHEeHU

. GUKCHPOBAHHAS HOCIE/[OBATENLEOCTD OIepAIMiL

. aBTOMATHYeCKMe CGOPOYHEIE MAITHHEI

. OIIpefie/IeHHEIe XAMUYECKHE IIPOIeCCHI

. CTAHOK C YMCJIOBEIM IIPOTPAMMHELIM YIIPABICHAEM
. HOTePAHHOE IIPOM3BOCTBEHHOE BPEMA '

. pasHOO6pa3HaA MPOLYKIHA

OO W

€ > Exercise 7.3. Explain in English what does the
following mean:
. automation technology
. fixed automation
. assembly machines
. non-productive time
. programmable automation
. computer terminal
. numerical-control machine-tool

OOt W
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Today most robots are used in manufacturing opera-
tions. The applications of robots can be divided into three
categories:

1. material handling

2. processing operations

3. assembly and inspection.

Material-handling is the transfer of material and load-
ing and unloading of machines. Material-transfer appli-
cations require the robot to move materials or work parts
from one to another. Many of these tasks are relatively
simple: robots pick up parts from one conveyor and place
them on another. Other transfer operations are more
complex, such as placing parts in an arrangement that
can be calculated by the robot. Machine loading and un-
loading operations utilize a robot to load and unload
parts. This requires the robot to be equipped with a grip-
per that can grasp parts. Usually the gripper must be
designed specifically for the particular part geometry.

In robotic processing operations, the robot manipu-
lates a tool to perform a process on the work part. Exam-
ples of such applications include spot welding, continu-
ous arc welding and spray painting. Spot welding of au-
tomobile bodies is one of the most common applications
of industrial robots. The robot positions a spot welder
against the automobile panels and frames to join them.
Arc welding is a continuous process in which robot moves
the welding rod along the welding seam. Spray painting
is the manipulation of a spray-painting gun over the sur-
face of the object to be coated. Cther operations in this
category include grinding and polishing in which a ro-
tating spindle serves as the robot’s tool.
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The third application area of industrial robots is as-
sembly and inspection. The use of robots in assembly is
expected to increase because of the high cost of manual
labour. But the design of the product is an important
aspect of robotic assembly. Assembly methods that are
satisfactory for humans are not always suitable for ro-
bots. Screws and nuts are widely used for fastening in
manual assembly, but the same operations are extremely
difficult for a one-armed robot.

Inspection is another area of factory operations in
which the utilization of robots is growing. In a typical
inspection job, the robot positions a sensor with respect
to the work part and determines whether the part answers
the quality specifications. In nearly all industrial robotic
applications, the robot provides a substitute for human
labour. There are certain characteristics of industrial
jobs performed by humans that can be done by robots:

1. the operation is repetitive, involving the same ba-
sic work motions every cycle,

2. the operation is hazardous or uncomfortable for the
human worker (for example: spray painting, spot weld-
ing, arc welding, and certain machine loading and un-
loading tasks),

3. the workpiece or tool are too heavy and difficult to
handle,

4. the operation allows the robot to be used on two or
three shifts.

Vocabulary:

handling ["haendlip] — oGpamenue

transfer ['treensfa’] — mepesaqa, meperoc
location [lou’keifan] — mecromaxokaeHue
pick up — 6parts, moadUpaTh

arrangement [5'reindymont] — pacnono:xenue
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to utilize [ ju:tilaiz] — yrunusuposars, HaX08UTH IpH-
MeHeHue

gripper [ gripa] — saxsar

to grasp [gra:sp] — cxsarsiBaTh

spot welding — Toueuynas cBapka

continuous [kon’tmjuss] — mempepuiBHbIA

arc welding — snexTpoayrosas ceapka

spray painting — okpacka pacublieHueM

frame [freim| — pama

spray-painting gun — pacnblIuTeNb KDACKH

grinding — maudoBanue

polishing — mosuposanue

spindle — mavHAEIH

manual [‘'manjusl] — pyuroi

labour [‘leiba’| — Tpyx

hazardous [ hzzadas] — onacublit

shift [[ift] — cmena

General understanding:

1. How are robots used in manufacturing?

2. What is «material handling»?

3. What does a robot need to be equipped with to do
loading and unloading operations?

4. What does robot manipulate in robotic processing
operation?

5. What is the most common application of robots in
automobile manufacturing?

6. What operations could be done by robot in car manu-
facturing industry?

7. What are the main reasons to use robots in produc-
tion?

8. How can robots inspect the quality of production?

9. What operations could be done by robots in hazard-
ous or uncomfortable for the human workers conditions?
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22 Exercise 7.4. Translate into English:

1. CymecTByeT HeCKOJIBKO Pa3IUYHLIX ¢hep HCIoib-
30BaHUY aBTOMATHU3AIUN B IPOU3BOLCTEE.

2. [Ina ucnonb30BaHUA JKECTKOM aBTOMATH3alUK He-
06x0AuMEI GOJIBIIINEe MHBECTHIIAH. '

3. HecTKasa aBTOMATH3AMMA MUPOKO UCIIOJb3YEeTCA B
XHMHUYECKOMH IIPOMBIIIIeHHOCTH.

4. CTaHKM C YMCJIOBLIM IPOTPAMMHBIM YIIPaBJIeHAEM —
XOpoIu# IpIMep NPOrpaMMHUPyeMOoii aBTOMAaTH3AIMH.

5. I'mbraa aBToMaTH3a KA JejlaeT BO3MOKHEIM 1epe-
IpOorpaMMUpOBaHKE 000PYAOBAHNS.

6. Bpems npocTos o6opyaoBaunsa oGopaunBaeTcAa 601b-
UMY yOLITKAMHU, :

7. Ucnoan3oBanie rubKoM aBTOMATH3AINH Je1aeT BO3-
MOMKHBIM IIPOHMBO/CTBO Pa3HOCOpA3HON NPOAYKINH,

" FAMOUS PEOPLE OF SCIENCE AND ENGINEERI

James Watt

James Watt was a Scottish inventor and mechanical
. engineer, known for his improvements of the steam en-
gine.

Watt was born on January 19, 1736, in Greenock,
Scotland. He worked as a mathematical-instrument
maker from the age of 19 and soon became interested in
improving the steam engine which was used at that time
to pump out water from mines. '

Watt determined the properties of steam, especially
the relation of its density to its temperature and pres-
sure, and designed a separate condensing chamber for
the steam engine that prevented large losses of steam in
the cylinder. Watt’s first patent, in 1769, covered this
device and other improvements on steam engine.
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At that time, Watt was the partner of the inventor
John Roebuck, who had financed his researches. In 1775,
however, Roebuck’s interest was taken over by the manu-
facturer Matthew Boulton, owner of the Soho Engineer-
ing Works at Birmingham, and he and Watt began the
manufacture of steam engines. Watt continued his re-
search and patented several other important inventions,
including the rotary engine for driving various types of
machinery; the double-action engine, in which steam is
admitted alternately into both ends of the cylinder; and
the steam indicator, which records the steam pressure
in the engine. He retired from the firm in 1800 and there-
after devoted himself entirely to research work.

The misconception that Watt was the actual inventor
of the steam engine arose from the fundamental nature
of his contributions to its development. The centrifugal
or flyball governor, which heinvented in 1788, and which
automatically regulated the speed of an engine, is of par-
ticular interest today. It embodies the feedback princi-
ple of a servomechanism, linking output to input, which
is the basic concept of automation. The watt, the unit of
power, was named in his honour. Watt was also a well-
known civil engineer. He invented, in 1767, an attach-
ment that adapted telescopes for use in the measurement
of distances. Watt died in Heathfield, near Birmingham,
in August 1819,



UNITS
COMPUTERS

1. Text A: «(What is a computer?»
Text B: cHardware»
Text C: «Types of software»

Il. Famous people of science and engineering: Charles
Babbage.

t{ | TextA: «WHAT IS A COMPUTER?» =~ -

The term computer is used to describe a device made
up of a combination of electronic and electromechanical
(part electronic and part mechanical) components. Com-
puter has no intelligence by itself and is referred to as
hardware. A computer system is a combination of five
elements:

¢ Hardware

¢ Software

¢ People

e Procedures

¢ Data/information ,

When one computer system is set up to communicate
with another computer system, connectivity becomes the
sixth system element. In other words, the manner in which
the various individual systems are connected — for ex-
ample, by phone lines, microwave transmission, or sat-
ellite — is an element of the total computer system.

Software is the term used to describe the instructions
that tell the hardware how to perform a task. Without
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software instructions, the hardware doesn’t know what
to do. People, however, are the most important compo-
nent of the computer system: they create the computer
software instructions and respond to the procedures that
those instructions present.

The basic job of the computer is the processing of in-
formation. Computers accept information in the form of
instruction called a program and characters called data
to perform mathematical and logical operations, and then
give the results. The data is raw material while informa-
tion is organized, processed, refined and useful for deci-
sion making. Computer is used to convert data into in-
formation. Computer is also used to store information in
the digital form.

Vocabulary:

characters [ kerikta’z] — cumBon

data [ derta] — manubIe

decision — pemenue

device — ycTpoiicTBO

hardware — o6opyoBanme

instruction — xomanga

intelligence [In"telidsons] — pasym

manner — MaHepa, cI1oco6

microwave [ 'maikrouwelv] — MuKpoBoJIHOBas
procedures [pra’si:d3a’] — npomenypsl, onepanun
purpose [ pa:pas] — meas

raw [ro:] — HeoGpaGoTaRHbIi, CHIPO

to come to life — oxmuBaTph

to connect — coefuHATH

to convert — npespaiyaTs, IpeobPa3oBLIBATE
to create [kri:"ert] — cosgaBatp

to evaluate [1'veljuert] — onenusars

to refer to as — masniBaTh uTO-IUGO
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to refine — ounmars

to respond — oTBeuats

transmission [treenz’ mifon] — nepegaua.
various [ 'vearios] — pasanuHbIe

General understanding: -

1) What does the term «computer» describe?

2) Is computer intelligent?

3) What are five components of computer system?

4) What is connectivity?

5) What is software? What’s the difference between
hardware and software?

6) Why people are the most important component of
a computer system?

7) In what way terms «data» and «information» differ?

8) How does conputer-convert datainto information?

%< Exercise8.1. Which of the listed below terms have
Russian equivalents: ’

computer, diskette, metal, processor, scanner, infor-
mation, data, microphones, printer, modem, Internet.

€ Exercise 8.2. Which of the listed above state-
ments are true/false. Specify your answer using the
text.

1) Computer is made of electronic components so it is
referred to as electronic device.

2) Computer has no intelligence until software is
loaded.

- 8) There are five elements of computer system: hard-

ware, software, people, diskettes and data.

4) The manner in which computers are connected is
the connectivity.
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5) Without software instructions hardware doesn’t
know what to do.

6) The software is the most important component be-
cause it is made by people.

7) The user inputs data into computer to get informa-
tion as an output.

8) Computer is used to help people in decision making
process.

> Exercise 8.3. Match the following:

1) ...doesn’t come tolife until it is connected to other
parts of a system.

2) ... is the term used to describe the instructions that
tell the hardware how to perform a task.

3) ... create the computer software instructions and
respond to the procedures that those instructions
present

4) Information in the form of instruction is called a...

5) The manner in which the various individual sys-
tems are connected is...

6) ... is organized, processed and useful for decision
making

7) The basic job of the computer is the...

a) program

b) information

¢) processing of information
d) software

e) connectivity

f) computer

g) people

€ Exercise 8.4. Translate the text. Retell the text,
using the vocabulary.
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#2 Exercise 8.5. Questions for group discussion:

1) Why so many people are still «computerilliterates ?

2) What are the most important applications of com-
puter? (Are computer games just a «waste of time» or it
is a nice hobby and a lot of fun?)

3) Who has a computer in your group? Ask them what
do they use it for?

Text B: <HARDWARE» . ‘.

What is hardware? Webster’s dictionary gives us the
following definition of the hardware — the mechanical,
magnetic, electronic, and electrical devices composing
a computer system.

Computer hardware can be divided into four catego-
ries:

1) input hardware

2) processing hardware

3) storage hardware

4) output hardware.

Input hardware

The purpose of the input hardware is to collect data
and convert it into a form suitable for computer process-
ing. The most common input device is a keyboard. It looks
very much like a typewriter. The mouse is a hand held
device connected to the computer by small cable. As the
mouse is rolled across the mouse pad, the ecursor moves
across the screen. When the cursor reaches the desired
location, the user usually pushes a button on the mouse
once or twice to signal a menu selection or a command to
the computer.

The light pen uses a light sensitive photoelectric cell
to signal screen position to the computer. Another type
of input hardware is optic-electronic scanner that is used
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to input graphics as well as typeset characters. Micro-
phone and video camera can be also used to input data
into the computer. Electronic cameras are becoming very
popular among the consumers for their relatively low
price and convenience.

Processing hardware

The purpose of processing hardware is retrieve, inter-
pret and direct the execution of software instructions
provided to the computer. The most common components
of processing hardware are the Central Processing Unit
and main memory.

The Central Processing Unit (CPU) is the brain of the
computer. It reads and interprets software instructions
and coordinates the processing activities that must take
place. The design of the CPU affects the processing power
and the speed of the computer, as well as the amount of
main memory it can use effectively. With a well-designed
CPU in your computer, you can perform highly sophisti-
cated tasks in a very shert time.

Memory is the system of component of the computer
in which information is stored. There are two types of
computer memory: RAM and ROM.

RAM (random access memory) is the volatile compu-
ter memory, used for creating loading, and running pro-
grams and for manipulating and temporarily storing
data; '

ROM (read only memory) is nonvolatile, nonmodifi-
able computer memory, used to hold programmed in-
structions to the system.

The more memory you have in your computer, the
more operations you can perform.

Storage hardware

The purpose of storage hardware is to store computer
instructions and data in a form that is relatively perma-
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nent and retrieve when needed for processing. Storage
hardware serves the same basic functions as do office fil-
ing systems except that it stores data as electromagnetic
signals. The most common ways of storing data are Hard
disk, floppy disk and CD-ROM.

Hard disk is a rigid disk coated with magnetic mate-
rial, for storing programs and relatively large amounts
of data.

Floppy disk (diskette) — thin, usually flexible plas-
tic disk coated with magnetic material, for storing com-
puter data and programs. There are two formats for
floppy disks: 5.25" and 3.5". 5.25" is not used in mod-
ern computer systems because of it relatively large size,
flexibility and small capacity. 3.5" disks are formatted
1.4 megabytes and are widely used.

CD-ROM (compact disc read only memory) is a com-
pact disc on which a large amount of digitized read-only
data can be stored. CD-ROMs are very popular now be-
cause of the growing speed which CD-ROM drives can
provide nowadays.

Output hardware

The purpose of output hardware is to provide the user
with the means to view information produced by the com-
puter system. Information is output in either hardeopy
or softcopy form. Hardcopy output can be held in your
hand, such as paper with text (word or numbers) or
graphics printed on it. Softcopy output is displayed on a
monitor.

Monitor is a component with a display screen for view-
ing computer data, television programs, etc.

Printer is a computer output device that produces a
paper copy of data or graphics.

Modem is an example of communication hardware —
an electronic device that makes possible the transmis-
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sion of data to or from computer via telephone or other
communication lines.

Hardware comes in many configurations, depending
on what the computer system is designed to do. Hard-
ware can fill several floors of a large office building or
can fit on your lap.

Vocabulary:

amount — KoJH4YeCTBO

capacity — BMeCTHUTeJIbHOCTH

circuitry — an. menu

CPU, microprocessor — MHKPOIPOIECCOP

hard disk — »xecTxuil JUCK, «BUHYECTED»

input hardware — ycrpoiicTsa BBOZa JaHHEIX

keyboard — knasuaTypa

lap — xoseBu

modem — MozeM

mouse — YyCTPOUCTBO AJIs epeMelleHus 06'beKTOB Ha
SKpaHe, «MBIIIL»

output hardware — BeixogHBIe yeTpPOHCTBA 0TOOpAXKe-
Hua nabopMann

printer — npuHTeED

processing hardware — ycTpoiicTa 00paGoTkM faHHBIX

RAM — O3¥ (onepaTHBHOE 3aII0MHUHAIOIEE YCTPOHCTBO)

ROM — I13¥ (nocTosSHHOE 3aII0MHHAIOIIEE YCTPOHCTBO)

CD-ROM — HaxomuTesab Ha KoMIakT-guckax (CD)

scanner -— CKaHep

sensitive — 4yBCTBUTEILHBIN

sophisticated — croxuEIit

storage hardware — ycTpoiicTBa XpaHeHUA NAHHBIX

temporarily — BpemenHo

temporary — BpemMeHHBIH

the purpose — meas

tier — apyc
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to affect — BanaTs

to connect — coegunaTs

to convert — npeo6pasoBLIBATE
to direct — ynpanars

to execute — BLIONHATH

to interpret — mepesoauTh

to provide — oGecneunsaTh

to reach — pocTurats

to retrieve — usBnexkatn

to roll — kararn, nepekaTmBaThH
volatile — neryuwuii, HecToilKUii, BpeMeHHEIH

General understanding:

1. What is the Webster’s dictionary definition of the
hardware?

2. What groups of hardware could be defined?

3. What is input hardware? What are the examples of
input hardware? ’

4. What is mouse designed for? What is a light pen?

5. What is processing hardware? What are the basic
types of memory used in a PC?

6. Can a PC-user change the ROM? Who records the
information in ROM?

7. What is storage hardware? What is CD-ROM used
for? Can a user record his or her data on a CD? What kind
of storage hardware can contain more information: CD-
ROM, RAM or ROM?

8. What is modem used for? Can PC-user communi-
cate with other people without a modem?

€ Exercise 8.6. Which of the listed below statements
are true/false. Specify your answer using the text.

1) Computer is an electronic device therefore hardware
is a system of electronic devices.
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2) The purpose of the input hardware is to collect data
and convert it into a form suitable for computer process-
ing.

3) Scanner is used to input graphics only.

4) The purpose of processing hardware is to retrieve,
interpret and direct the execution of software instruc-
tions provided to the computer.

5) CPU reads and interprets software and prints the
results on paper.

6) User is unable to change the contents of ROM.

7) 5.25" floppy disks are used more often because they
are flexible and have more capacity than 3.5 disks.

5) Printer is a processing hardware because its pur-
pose is to show the information produced by the system.

6) Modem is an electronic device that makes possible
the transmission of data from one computer to another
via telephone or other communication lines.

7) The purpose of storage hardware is to store com-
puter instructions and data in a form that is relatively
permanent and retrieve them when needed for process-
ing.

2 Exercise 8.7, Give definitions to the following us-
ing the vocabulary

1) CPU

2) ROM

3) Floppy-disk
4) CD-ROM

5) Printer

6) Modem

7) Motherboard
8) Hard disk

9) Keyboard
10) Sound-card
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& Exercise8.8. Which of the following is Hardware:
1) program ’
2) mouse

3) CPU

4) printer

5) modem

6) command

7) port

8) cursor or the pointer

9) keyboard

10)character

& Exercise 8.9. Match the following:

1) nponeccop

2) xnaBuaTypa

3) MBIIIL

4) puckera

5) «BuHUecTED»

6) momem

7) sxpan

8) 13y

9) 03y

a)nonvolatile, nonmodifiable computer memory, used
to hold programmed instructions to the system.

b) the part of a television or computer on which a pic-
ture is formed or information is displayed.

¢) rigid disk coated with magnetic material, for storing
computer programs and relatively large amounts of data.

d) an electronic device that makes possible he trans-
mission of data to or from computer via telephone or
other communication lines.

e) a set of keys, usually arranged in tiers, for operat-
ing a typewriter, typesetting machine, computer termi-
nal, or the like.
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f) volatile computer memory, used for creating, load-
ing, and running programs and for manipulating and
temporarily storing data; main memory.

g) central processing unit: the key component of a com-
puter system, containing the circuitry necessary to in-
terpret and execute program instructions.

h) a palm-sized device equipped with one or more but-
tons, used to point at and select items on a computer dis-
play screen and for controlling the cursor by means of
analogous movement on a nearby surface.

i)a thin, usually flexible plastic disk coated with mag-
netic material, for storing computer data and program.

Questions for group discussion:

1) Without what parts computer is unable to work?

2) What is the most expensive part of the hardware?

3) What other hardware devices do you know? What
are they for? Do you know how to use them?

Text C: «TYPES OF SOFTWARE» -

A computer to complete a job requires more than just
the actual equipment or hardware we see and touch. It
requires Software — programs for directing the opera-
tion of a computer or electronic data.

Software is the final computer system component.
These computer programs instruct the hardware how to
conduct processing. The computer is merely a general-
purpose machine which requires specific software to per-
form a given task. Computers can input, calculate, com-
pare, and output data as information. Software deter-
mines the order in which these operations are performed.

Programs usually fall in one of two categories: sys-
tem software and applications software.
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System software controls standard internal compu-
ter activities. An operating system, for example, is a col-
lection of system programs that aid in the operation of a
computer regardless of the application software being
used. When.a computer is first turned on, one of the sys-
tems programs is booted or loaded into the computers -
memory. This software contains information about
memory capacity, the model of the processor, the disk
drives to be used, and more. Once the system software is
loaded, the applications software can be brought in.

System programs are designed for the specific pieces
of hardware. These programs are called drivers and coor-
dinate peripheral hardware and computer activities. User
needs to install a specific driver in order to activate a pe-
ripheral device. For example, if you intend to buy a printer
or ascanner you need to worry in advance about the driver
program which, though, commonly goes along with your

‘device. By installing the driver you «teach» your
mainboard to «understand» the newly attached part.

Applications software satisfies your specific need. The
developers of application software rely mostly on mar-
keting research strategies trying to do their best to at-
tract more users (buyers) to their software. As the pro-
ductivity of the hardware has increased greatly in recent
years, the programmers nowadays tend to include as
much as possible in one program to make software inter-
face look more attractive to the user. These class of pro-
grams is the most numerous and perspective from the
marketing point of view.

Data communication within and between computers
systems is handled by system software. Communications
software transfers data from one computer system to
another. These programs usually provide users with data
security and error checking along with physically trans-
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ferring data between the two computer’s memories. Dur-
ing the past five years the developing electronic network
communication has stimulated more and more companies
to produce various communication software, such as
Web-Browsers for Internet.

Vocabulary:

aid — momomp

to attach — npucoegmuaTh

control — ynpasnenue

developer — paspaGoTunk

equipment [1"kwipmont] — oGopyaoranue

general-purpose — o01ero HasHaYeHUA

internal — BHyTDEeHEMHK

mainboard — marepumraCckas njaata

memory capacity — BMeCTHMOCTh HaMATH

peripheral — nepudepuiinnpii

regard — OTHOIIIeHUE

regardless — HecMOTpPA Ha, 6€30THOCUTEIBHO,

security — GezonacHoCTh

specific — KOHKpPeTHLI, OnIpe/iesIeHHbBIH

to boot — sarpyxarnb

to check — nposepaTs

to complete — coBepaTs, 3aBepiaTh

te conduct — mposoaUTL

to develop — pasBuBATE, IPOABIATH

to direct {dar’rekt] — ynpasaaTs, pyKoOBOAKTE

to handle — ynpasisaTs, oGpalIaTecs ¢

to install — ycraHaBnMBaTh, BCTPAaNBaThL, HHCTAJIIIN-
posaTn

to provide with — ofecneunsars yeM-J1160

to require [r1"kwaia’] — TpeGoBath

to secure [s1'kjua’] — obecneunsars GesonacHocTs

to transfer — nepeBoguTH, NEPEeHOCUTH
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Web-browser — «6paysep» (mporpamMma, MO3BOJISIO-
11as I0JB30BATEJII0 MCKATh ¥ CYUTHIBATH HHGDOPMAIHIO ¢
riobanbpHO 3/IeKTpoHKOoM ceT Internet)

General understanding

1. What is software?

2. In what two basic groups software (programs) could
be divided?

3. What is system software for?

4. What is an operating system — a system software
or application software?

5. What is a «driver»?

6. What is application software?

7.-What is application software used for?

8. What is the tendency in application software mar-
ket in the recent years?

9. What is the application of the communication soft-
ware?

€< Exercise 8.10. Which of the following is Software:
. Program

. Mouse

. CPU

. Word processor

. Modem

. Web-browser

. Operating system
. Scanner

. Printer

10. Display

O 003 Ot QN

& Exercise8.11. Which of the listed below statements
are true/false. Specify your answer using the text:

1) Computer programs only instruct hardware how to
handle data storage.
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2) System software controls internal computer activi-
ties.

3) System software is very dependable on the type of
application software being used.

4) The information about memory capacity, the model
of the processor and disk drives are unavailable for sys-
tem software.

5) The driver is a special device usually used by car
drivers for Floppy-disk driving.

6) It is very reasonable to ask for a driver when you
buy a new piece of hardware.

7) Software developers tend to make their products
very small and with poor interface to save computer re-
sources.

8) Communication software is in great demand now
because of the new advances in communication technolo-
gies. :
9) Application software is merely a general-purpose
instrument. ‘

10) Web-browsers is the class of software for electronic
communication through the network.

& Exercise8.12. Find English equivalents in the text:

1) IIporpaMMHOe ofecrieueHUe ONpefendeT NOPAXOK
BBLIITOJTHEHUA onlepamui.

2) Ilpnxnagabie TPOrPaMMB! BEIIIOJIHSAIOT IOCTABJICH-
HYI0 BaM¥ KOHKPETHYIO 3ajavuy (YAOBJETBOPAIOT Bally
oTpe6HOCTE).

3) 9T0T KIacc MPOrpaMM — CaMbIil MEHOTOUMCIEHHBIH
U NePCIeKTUBHBIN ¢ TOUKH RpeHUS MapKETHHTA.

4) CucreMHBIe TPOrpaMMBbl IPeJHASHAYEHEL AJIsl KOH-
KPETHBIX YCTPOHCTE KOMIBIOTEPHOH CHCTEMBI.

5) YcranaBnusas fpaitBep, BbI «YIUTE» CHCTEMY «I1O-
HAMaTh» BHOBb IIPUCOSIUHEHHOE YCTPOHCTBO.
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6) Korga KOMIIbIOTED BIEepBEIe BKJIOUAETCH, OJHA U3
CHCTEMHBIX IPOIPaMM KOIKHA GBIT 3arpy’KeHa B eI'0 na-
MATb.

7) PasBuTHe cucTeM 3JeKTPOHHOH KOMMYHUKAIINH 34
IIocJegHUE MATH JET CTUMYJIHPOBAJO IPOU3BOLCTBO CO-
OTBETCTBYIOINUX NPOrpaMMHBIX IPOAYKTOB BO3pacTAIO-
ILUM YMCJIOM KOMIAaHUN-paspaboTYNKOB.

®: > Exercise8.13. Give definitions to the following
using the vocabulary:

1) Software

2) Driver

3) Application software

4) Operating system

5) Communication software

6) Computer

7) Peripheral device

8) Operating system

Questions for group discussion:

1) What do you think is more expensive — hardware
or software?

2) Has anyone in your group ever purchased software?
Why do you think piracy (audio, video, computer soft-
ware) still exists?

- FAMOUS PEOPLE OF SCIENCE AND ENGINEERING .

Babbage, Charles (1792-1871), British mathemati-
cian and inventor, who designed and built mechanical
computing machines on principles that anticipated the
modern electronic computer. Babbage was born in
Teignmouth, Devon, and educated at the University of
Cambridge. He became a Fellow of the Royal Society in
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1816 and was active in the founding of the Analytical,
the Royal Astronomical, and the Statistical Societies.

In the 1820s Babbage began developing his Difference
Engine, a mechanical device that could perform simple
mathematical calculations. Although Babbage started to
build his machine, he was unable to complete it because
of a lack of funding. In the 1830s Babbage began devel-
oping his Analytical Engine, which was designed to carry
out more complicated calculations, but this device was
never built, too. Babbage’s book, «Economy of Machines
and Manufactures» (1832), initiated the field of study
known today as operational research.



UNITY
MODERN COMPUTER TECHNOLOGIES

1. Text A: ¢Operating systems»
Text B: «<Windows 95»
Text C: <Internet and WWW»
I1. Famous people of science and engineering: Bill Gates.

L] Text A: «OPERATING SYSTEMS»

When computers were first introduced in the 1940’s
and 50’s, every program written had to provide instruc-
tions that told the computer how to use devices such as
the printer, how to store information on a disk, as well
- as how to perform several other tasks not necessarily
related to the program. The additional program instruc-
tions for working with hardware devices were very com-
plex, and time-consuming. Programmers soon realized
it would be smarter to develop one program that could
control the computer’s hardware, which others programs
could have used when they needed it. With that, the first
operating system was born.

Today, operating systems control and manage the use
of hardware devices such as the printer or mouse. They
also provide disk management by letting you store infor-
mation in files. The operating system also lets you run
programs such as the basic word processor. Lastly, the
operating system provides several of its own commands
that help you to use the computer.
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DOS is the most commonly used PC operating system.
DOS is an abbreviation for disk operating system. DOS
was developed by a company named Microsoft. MS-DOS
is an abbreviation for «Microsoft DOS». When IBM first
released the IBM PC in 1981, IBM licensed DOS from
Microsoft for use on the PC and called it PC-DOS. From
the users perspective, PC-DOS and MS-DOS are the same,
each providing the same capabilities and commands.

The version of DOS release in 1981 was 1.0. Over the
past decade, DOS has undergone several changes. Each
time the DOS developers release a new version, they in-
crease the version number.

Windows NT (new technology) is an operating system
developed by Microsoft. NT is an enhanced version of the
popular Microsoft Windows 3.0, 3.1 programmes. NT re-
quires a 386 processor or greater and 8 Mb of RAM. For
the best NT performance, you have to use a 486 proces-
sor with about 16 Mb or higher. Unlike the Windows,
which runs on top of DOS, Windows NT is an operating
system itself. However, NT is DOS compatible. The ad-
vantage of using NT over Windows is that NT makes bet-
ter use of the PC’s memory management capabilities.

0S/2 is a PC operating system created by IBM. Like
NT, 0S/2 is DOS compatible and provides a graphical
user interface that lets you run programs with a click of
amouse. Also like NT, 0OS/2 performs best when you are
using a powerful system. Many IBM-based PCs are
shipped with OS/2 preinstalled.

UNIX is a multi-user operating system that allows
multiple users to access the system. Traditionally, UNIX
was run on a larger mini computers to which users
accessed the systems using terminals and not PC’s. UNIX
allowed each user to simultaneously run the programs
they desired. Unlike NT and 0S/2, UNIX is not DOS com-
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patible. Most users would not purchase UNIX for their
own use. ,

Windows 95 & 98 (Windows 2000) are the most popular
user-oriented operating systems with a friendly interface
and multitasking capabilities. The usage of Windows 95
and its enhanced version Windows 98 is so simple that even
little kids learn how to use it very quickly. Windows 95
and 98 are DOS compatible, so all programs written for
DOS may work under the new operating system.

Windows 95 requires 486 processor with 16 megabytes
of RAM or Pentium 75-90 with 40 megabytes of free
hard disk space.

Vocabulary:

complex — CJI0XKHBIH

to consume — noTpebyATH

consumer [kon’sju:ma’] — morpeGuTens

to realize — mouaTh, 0CO3HATDH

smart — yMHEBIL

decade — gexana, necaruierue

version ['va:fan] — Bepcusa

to enhance [in"ha:ns] — yBesmuunBars, pacupaTs

top — Bepx, BepIInHA

on top of DOS — «cBepxy», Ha ocHOBe [IOC

are shipped — mocrasnaorca

compatible — coBmMecTHUMBII

with a click of a mouse — OZHHM IETYKOM KHOIKH
MBI

access [ ®kses] — gocryn

to allow — mosBoaATH

multiple users — MHOroO4NCIeHHEIE HOJIL30BATENN

simultaneously [simal’temniasl] — ogHOBpeMenHO

to desire — xenaTh

to ship — nocraBaAaTh, ZOCTABAATD
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General understanding:

1) What problems faced programmers in the 1940’s
and 1950°s?

2) Why were the first programs «complex» and «time-
consuming» ?

3) What are the basic functions of operating system?

4) What does the abbreviation DOS mean?

5) What company developed the first version of DOS
operating system? For what purpose was it done? Was
the new operational system successful?

6) What is the difference between the PC-DOS and
MS-DOS
~T) What does the abbreviation NT stand for? Is NT DOS-
" compatible? What are the basic requirements for NT?

8) Who is the developer of 0S/2?

9) What makes UNIX so different from the other op-
erational systems?

10) What are the special features of Windows 95, Win-
dows 98, Windows 2000?

%< > Exercise 9.1. Match the following:

1) Like NT, ... is DOS compatible and provides a
graphical user interface that lets you run programmes
with a click of a mouse.

2) ... is the most commonly used PC operating system

3) ... isamulti-user operating system that allows mul-
tiple users to access the system

4) ... is an operating system developed by Microsoft,
an enhanced version of the popular Microsoft Windows
programs.

5) The usage of ... is so simple that even little kids learn

how to use it very quickly.
a) UNIX
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b) DOS

c) NT

d) 0S/2

e) Windows 95

®¢ Exercise 9.2. Which of the listed below state-
. ments are true/false. Specify your answer using the
text.

1) When computers were first introduced in 40’s and
50’s programmers had to write programs to instruct CD-
ROMs, laser printers and scanners.

2) The operational system controls and manages the
use of the hardware and the memory.

3) There are no commands available in operating sys-
tems, they are only in word processors.

4) Microsoft developed MS-DOS to compete with
IBM’s PC-DOS.

5) NT requires computers with 486 CPU and 16 M ran-
dom access memory.

6) 0S/2 is DOS compatible because it was developed
by Microsoft.

7) Traditionally, UNIX was run by many users simul-
taneously.

8) Windows 95 and Windows 98 are DOS compatible
and have very «friendly» and convenient interface.

2 Exercise 9.3. Translate into English:

1) CoBpeMennas onepalMOHHELIE CHCTEMBI KOHTPOJIH-
PYIOT HCHOJIb30BAHNE CHCTEMHOTO 060Dy AOBAHU A, HAIIPH-
Mep, IPUHTEPA X MBILIH,

2) C TouKM 3peHUSA 10Ib30BATEJIS, OTIEPALIHOHHEIE CH-
crembl PC-DOS u MS-DOS npeHTHYHEI, ¢ PABHBIMK BO3-
MOJKHOCTAMY X Ha6OpPOM CHCTEMHEBIX KOMAHT,.
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3) OS/2 apasiercsa DOS -coBMecTUMO#M onepanuoRHOM
CHCTEMOW, HO3BOJIAIONIEH 3alyCKATh IPOrPAMMEI IIPH IIO-
Moinu rpadudeckoro nETepdeiica DoJab30BaTeNd.

4) NomoxHUTENBHEIE MPOTPAMMEI g paGoTHI ¢ yCT-
poiicTBaMHU CHCTEMHOTO 0GOPY/I0BaHUA GBIJIM OUEHb CJIOMK-
HEI 1 OTJIOLAJI¥ MHOT'O BpEMEHH,

5) OnepailMoHHAA CHCTEMA TAK)Ke II03BOJSET 3amyc-
KaTh OPOrpaMMEl, TAKHEe KaK IPOCTEHIINHA TeKCTOBRIH
PeAaxTop.

6) DOS — naubosiee pacupocTpaHeHHAA OIEepamMoOH-
Had cHCTeMa JI BEePCOHAILHOIO KOMILIOTEpA.

Questions for group discussion:

1) Why do you think Bill Gates, President of Micro-
soft Company is one of the richest people on the Earth?

2) Judging from your experience tell if UNIX is used
nowadays? What about 0OS/2?

3) Ask the students in your group who have experi-
ence working with Windows 95 and Windows 98 about
the advantages and disadvantages of these operational
systems.

. Text B: <WINDOWS 95»

-

-

Windows 95 is a new operational system with an easy
interface based on the expanding windows principle which
uses icons to graphically represent files and their types.
Windows 95 makes the way you and your computer
interact easy. Most everyday tasks are now easier to ac-
complish than ever before. For example, the second
mouse button has become a powerful weapon. The old
Windows 3.0 Program Manager and File Manager have
been replaced. The desktop tools that replace them are
very like those found on a Macintosh. For example, there
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is a Recycle Bin that makes it easier to recover acciden-
tally deleted files.

Your computer probably will crash less running Win-
dows 95 than it did with Windows 3.1 and 3.0 or even
DOS. Most memory related problems have been removed.
Built-in networking features make it easy to reliably
share files with co-workers across the room or across the
world. And MS-DOS as we know it is so well hidden that
you’ll rarely give it a thought. Yes, you can still run DOS
programs and older Windows applications but most us-
ers will probably want to spend most of their time using
Windows 95 applications instead.

Microsoft says that it is moving forward to the t1me
when we’ll all think more about our data and less about
the specific name-brand programs used to create them.

Window 95 plug-and-play capability makes it easy to
upgrade your computer hardware. And portable compu-
ter users will like what Microsoft has done to make their
lives calmer.

A new Windows shortcuts capability makes it easy to
reach frequently used files and other necessities. A new
Find feature helps you to locate and examine the contents
of files in a flash.

Most of this is accomplished without sacrificing per-
formance. In fact, many things (like printing) usually
happen faster now, due to 32-bit support and other Win-
dows 95 advancements.

Vocabulary:

to interact — BzauMojieiicTBOBATD

to accomplish — BRIMOJIHATL, JOCTUTATH
weapon [ 'wepan] — opyxue

to replace — sameInars
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Recycle Bin — xopsuna

to crash — somarbes, faraTh cOOM

to remove — yganars

co-workers — KoJLJIerd, CoCJIy>KUBIhI

rarely [ 'reali] — peaxo

to plug — moakouaTs

frequently — gacro

support — noxaep:xKa

necessity — HeoOxoguMocTh

flash — BcmbImika, 37. in a flash — MoMenTaNIBLHO
to give smth. a thought — mogymars o uem- 1udo
brand-name — Toprosas Mapka

calm [ka:m] — cmokoitunrit

shorteut — KparTuaiimmii nyTh

to sacrifice ['sekrifais] — sxeprBoBaTh
advancement [ad’va:nsmoent] — nporpece, NpoaBMIKeHKE

General understanding:

1) What is Windows 95?

2) What new principles are used in Windows 95?

3) What is a Recycle Bin feature?

4) What problems has Windows 95 solved?

5) Is it possible to run old DOS programs under Win-
dows 95?

6) What is a «plug-n-play» capability?

7) What is a «shortcut» capability?

8) What is a «Find» feature?

9) Why many things work faster now with Windows 95?

@ Exercise 9.4. Which of the listed above statements
are true/false. Specify your answer using the text.

1) An «icon» is graphical image that represents file
and its type.
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2) Second button is not used in Windows 95 because
most people use 1-button mouse.

3) There are no similarities between Macintosh and
Windows 95 desktop tools.

4) Windows 95 has some tools which help to commu-
nicate with other people through computer network.

5) It’s no longer possible to use MS-DOS commands
and run MS-DOS files.

6) Microsoft corporation is oriented to produce as
many programs as needed to meet people needs and make
them buy specific brand- name products.

7) New plug-n-play capability is for those who like to
play computer games 24 hours a day and seven days a week.

8) A new shortcut feature is used to cut long programs
very short to save disk space.

9) New Find feature helps you to locate the contents
of files.

10) It must be mentioned that all new Windows fea-
tures are possible only because of the low level of per-
formance and quality. v

€ Exercise 9.5. Find the equivalents in the text:

1) Bam KOMIBIOTEDP BEPOATHO OYAET AaBaTh MeHbLIe
c6oeB ¢ Bungoys 95, uem ¢ Goslee paHHMMH BePCUAMY U
pasxe JIOC.

2) Kopnopanusa MalikpocodT 3agsiser, YTO OHa fena~
€T BCe AJ1s1 TOT'0, YT00B! IpuGIN3UTh BpeMS, KOTJA MEI BCe
Oynem gymaTh Gosbliie 0 HAIIUX JAHHBIX, YeM O KOHKpeT-
HBIX «DMPMEHHBIX » TPOTPaAaMMAaX, KOTOPhIe HCIOJIb3YIOT"
CA AJISI CO3AaHMS 9THX JaHHBIX.

3) HoBas dyHKIHA NOKUCKA I103BOJIAET OOHADYKHATH
MeCTOIOJIOXKeHNe U MCCIe0BaTh cofep:xumoe daiina B
MTHOBeHHI€ OKa.
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4) BoJsIINHCTBO 3TMX PYHKIUH JOCTHTHYTO B yIIeps
NPOU3BOAUTEILHOCTH.

5) JOC, xakuM MEI €ro 3Ha€M, TAK XOPOIIO 3anpATAaH,
YTO BBl PeIKO AYMAaeETe O ero UCIOoJbL30BaHUH,

6) B Burgoys 95 cymecTtsyer uacrpyMeHT Kopsuna,
KOTOPHIH MO3BOJIAET JIETKO BOCCTAHABJIMBATD CIYy4YaiiHO
yAaJIeHHEIe (Paiiibl.

7) UncrpymenTs Pa6ouero CTosia oueHb CXOMKHM € HH-
cTpyMeHTaMHA MaKMHTOIIA.

8) Bropas kHOIKa MBILIYN CTAJa MOMIHKEIM OPYKHeM.

2. Exercise 9.6. What is:
1) window

2) icon

3) recycle bin

4) plug-and-play capability
5) shortcut feature

Exercise 9.7. Practice:

1) Start Windows 95. Empty the Recycle Bin. See the
free diskspace on drives A and C. See the catalogue of
disk C.

2) Resize, maximize and minimize the window. Close
the window. Move it, holding the left button.

8) Create a folder COMPUTER. Copy any 2 files into
it. Rename the folder. Delete two files into the Recycle
Bin then recover them. Delete the whole folder.

4) Create a textual file in WordPad program. Save it
as. TEXT. Rename it as MYFILE. Create a shortcut for
it. Put the shortcut on the DeskTOP.

5) Create a picture in Paintbrush program. Save it as
MYPICTURE. Create folder PICTURES. Copy file
MYPICTURE to the PICTURES folder.

6) QUIT Windows 95.
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¥ Questions for group discussion:

1) What are the poar features of Windows 95?

2) Computer society thinks, that Intel company, the
most powerful CPU producer, has an agreement with
Microsoft corporation that the latter will develop more
and more sophisticated, large and demanding software
to force users to buy new processors and upgrade their
computers. Do you think this might be true? How does
this suggestion correlate with the new Windows 2000
and Microsoft Office 2000? Do you think that Bill
Gates’ monopoly on Windows operating systems is
very dangerous for the competition and price-making
process?

3) Ask anyone in the group who has a computer if
Windows 98 is better than Windows 2000? Why and why
not?

Text C: INTRODUCTION TO THE WWW
| AND THE INTERNET»

Millions of people around the world use the Internet
to search for and retrieve information on all sorts of top-
ics in a wide variety of areas including the arts, business,
government, humanities, news, politics and recreation.
People communicate through electronic mail (e-mail),
discussion groups, chat channels and other means of in-
formational exchange. They share information and make
commercial and business transactions. All this activity
is possible because tens of thousands of networks are con-
nected to the Internet and exchange information in the
same basic ways.

The World Wide Web (WWW)is a part of the Internet.
But it’s not a collection of networks. Rather, it is infor-
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mation that is connected or linked together like a web.
You access this information through one interface or tool
called a Web browser. The number of resources and serv-
ices that are part of the World Wide Web is growing ex-
tremely fast. In 1996 there were more than 20 million
users of the WWW, and more than half the information
that is transferred across the Internet is accessed
through the WWW. By using a computer terminal (hard-
ware) connected to a network that is a part of the
Internet, and by using a program (software) to browse or
retrieve information that is a part of the World Wide
Web, the people connected to the Internet and World
Wide Web through the local providers have access to a
variety of information. Each browser provides a graphi-
cal interface. You move from place to place, from site to
site on the Web by using a mouse to click on a portion of
text, icon or region of a map. These items are called
hyperlinks or links. Each link you select represents a
document, an image, a video clip or an audio file some-
where on the Internet. The user doesn’t need to know
where it is, the browser follows the link.

All sorts of things are available on the WWW. One
can use Internet for recreational purposes. Many TV and
radio stations broadcast live on the WWW. Essentially,
if something can be put into digital format and stored in
a computer, then it’s available on the WWW. You can
even visit museums, gardens, cities throughout the
world, learn foreign languages and meet new friends.
And, of course, you can play computer games through
WWW, competing with partners from other countries
and continents.

Just alittle bit of exploring the World Wide Web will
show you what a lot of use and fun it is.
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Vocabulary:

World Wide Web — «Bcemupnas IlayTunas

to retrieve — napiexarn

variety — pasHooGpaaune, criexTp

recreation — passieuenue

network — ceTb

to share — nmenuth

humanities — rymanurapusie HayKu

business transactions — koMmepueckue omepanun

access — JOCTyH

to browse [brauz| — paccmarpuBaTs, pasrisAbIBaTh

browser [brauza] — 6paysep (nporpamMma moucka uH-
dbopmamuu) '

to provide — oGecnieuusats (ueM-J1160)

provider — npoBaiifiep (KOMIIaHUS,; IPEAOCTABIIAIO"
mag goctyn K WWW uepes mecTHBIE TetedOHHBIE CETH)

broadcast live — mepenaeaTts B mpaMoM agupe

site — cTpaHuna, caiT

to link — coeguHATH

hyperlink [ haipa’lipk] — runepccsinika

to compete [kom’pi:t] — copesnoBaTHCH

General undersianding:

1) What is Internet used for?

2) Why so many activities such as e-mail and business
transactions are possible through the Internet?

3) What is World Wide Web?

4) What is Web browser?

5) What does a user need to have an access to the
WWWwW?

6) What are hyperlinks?

7) What resources are available on the WWW?

8) What are the basic recreational applications of
WWW?
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& Exercise 9.8. Which of the listed below statements
are true/false. Specify your answer using the text.

1) There are still not so many users of the Internet.

2) There is information on all sorts of topics on the
Internet, including education and weather forecasts.

3) People can communicate through e-mail and chat
programs only.

4) Internet is tens of thousands of networks which
exchange the information in the same basic way.

5) You can access information available on the World
Wide Web through the Web browser.

6) You need a computer (hardware) and a spemal pro-
gram (software) to he a WWW user.

7) You move from site to site by clicking on a portion
of text only.

8) Every time the user wants to move somewhere on the
web he/she needs to step by step enter links and addresses.

9) Films and pictures are not available on the Internet.

10) Radio and TV-broadcasting is a future of Internet.

They’re not available yet.

2= Exercise 9.9. Define the following using the vo-
cabulary:

1) Internet

2) World Wide Web

3) Web browser

4) Internet provider

5) Hyperlinks

& Exercise 9.10. Find the equivalents:

1) O61em pecypcoB U YCIYT, KOTOphie ABJIAIOTCS Jac-
Thi0 WWW, pacrer 4pe3BsidaiiHo OLICTPO.

2) Kaxxgasa ccolika, BHIOpAaHHAA BaMU IIPEJCTaBIsIeT
AOKYMeHT, rpadudecKkoe uzobparKenne, BUAeOKJIUI HITH
ayauno ¢ani rae-to 8 Uarepuer.
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3) MHTepHeT MOXKeT ObITh TAKIKe VCTIO0b30BaH 14 Ie-
Jieit pasBJIeUEHU.

4) Bl mony4aete noctyn K pecypcam MHTepHeT uepes
HHTepdelic UIN NHCTPYMEHT, KOTOPBIN HasbiBaeTCsH Beb-
6payaep.

5) Bca ara fesaTeIbHOCTD BOBMOKHA 61arosaps xecar-
KaM ThICAY KOMIIbIOTEPHBIX ceTell, MOAKAIOUEHHbIX K
WnTepHET M 0OOMeHMBAINUXCA MEDOPMALIHEH B OXHOM
pexume.

6) Ilosb3oBaTey 061IIaFOTCS Yepes 2JeKTPOHHYIO 10
YTy, JUCKYCCHOHHBIE IPYIIEI, Y9T-KaHaJ bl (MHOTOKA-
HaJILHBIH PasroBOP B peaJIbHOM BPeMEHM) U IPYIHe cpel-
cTBa MHGOPMAIITMOHHOr0 of6MeHa.

@ Exercise 9.11. Match the following:

1) You access the information through one interface
or tool called a...

2) People connected to the WWW through the local...
have access to a variety of information.

3) The user doesn’t need to know where the site is,
the... follows the...

4) In 1996 there were more than 20 million users of
the...

5) Each... provides a graphical interface.

6) Local... charge money for their services to access...
resources.

Words to match with:
1) web browser, providers, link, WWW,

‘Questians for group discussion:

1) Some people think that Internet is very harmful,
especially for young people, because it carries a lot of
information about sex, drugs, violence and terrorism. Do
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you think that some kind of censorship is necessary on
the WWW?

2) World famous authors and publishers say that the
Internet violates their copyright because Web-program-
mers puf all kinds of books, pictures, music, films and
programs free on the Internet and this reduces their sales
and profits.

3) Has anyone in your greup experience working on
the Internet? Ask them 1) about the difficulties they had;
2) useful information retrieved; 3) fun they got? Why so
few people have experience working on the Internet?

__FAMOUS PEOPLE OF SCIENCE AND ENGINEERING

Bill Gates

William Henry Gates was born in Seattle, Washing-
ton, in 1955.

Heis an American business executive, chairman and
chief executive officer of the Microsoft Corporation.
Gates was the founder of Microsoft in 1975 together
with Paul Allen, his partner in computer language de-
velopment. While attending Harvard in 1975, Gates
together with Allen developed a version of the BASIC
computer programming language for the first personal
computer.

In the early 1980s, Gates led Microsoft’s evolution
from the developer of computer programming languages
to a large computer software company. This transition
began with the introduction of MS-DOS, the operating
system for the new IBM Personal Computer in 1981,
Gates also led Microsoft towards the introduction of ap-

plication software such as the Microsoft Word proces-
sor.
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Much of Gates’ success is based on his ability to trans-
late technical visions into market strategy. Although
Gates has accumulated great wealth from his holdings
of Microsoft stock, he has been known as a tough com-
petitor who seems to value winning in a competitive en-
vironment over money. Gates still continues to work per-
sonally in product development at Microsoft.
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1. ALLOYS

Bronze and brass, the first alloys in the history of
metallurgy, were probably obtained by man accidentally
when melting mixed metal ores. Much later alloys of iron
were obtained.

Steel was made in small quantities in early times un-
til the mid—19th century when it was manufacturedona
large scale in the iron and steel industry.

The commercial production of pure aluminium in
about 1890 began a new range of alloys and among them
duralumin, an alloy of about 94 per cent aluminium, with
small quantities of copper, manganese, magnesium, and
silicon. Most of aluminium alloys are both light and
strong.

Nickel is often mixed with other metals for special
purposes: permalloy is a nickel-iron alloy that is mag-
netically soft. The polarity of its magnetic field can be
easily changed and it is used for transformer cores. Monel
metals contain about two parts nickel to one part cop-
per, plus other elements. They are stronger than nickel
and extremely corrosion-resistant. These properties
make them useful in chemical production.

Electrum is a natural or artificial alloy of gold and sil-
ver containing 15—45 per cent of silver. It was used in
the ancient world for coinage.

Bismuth is frequently used as a part of alloys with low
melting-points. Today alloys can be designed for particu-
lar applications with certain properties.
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2. MANUFACTURING OF PLASTICS

The manufacture of plastic and plastic products in-
volves procuring the raw materials, synthesizing the
basic polymer, compounding the polymer into a material
useful for fabrication, and moulding or shaping the plas-
tic into its final form.

Raw Materials

Originally, most plastics were made from resins de-
rived from vegetable matter, such as cellulose (from cot-
ton), oils (from seeds), starch derivatives, or coal. Ca-
sein (from milk) was among the nonvegetable materials
used. Although the production of nylon was originally
based on coal, air, and water, and nylon 11 is still based
on oil from castor beans, most plastics today are derived
from petrochemicals. These oil-based raw materials are
relatively widely available and inexpensive. However,
because the world supply of oil is limited, other sources
of raw materials, such as coal gasification, are being ex-
plored.

Synthesizing the Polymer

The first stage in manufacturing plastic is polymeri-
zation. As noted, the two basic polymerization methods
are condensation and addition reactions. These methods
may be carried out in various ways. In bulk polymeriza-
tion, the pure monomer alone is polymerized, generally
either in the gaseous or liquid phase, although a few solid-
state polymerizations are also used. In solution polym-
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erization, an emulsion is formed and then coagulated. In
interfacial polymerization, the monomers are dissolved
in two immiscible liquids, and the polymerization occurs
at the interface of the two liquids.

Additives

Chemical additives are often used in plastics to pro-
duce some desired ¢haracteristic. For instance, antioxi-
dants protect a polymer from chemical degradation by
oxygen or vzone; similarly, ultraviolet stabilizers pro-
tect against weathering. Plasticizers make a polymer
more flexible, lubricants reduce problems with friction,
and pigments add colour. Among other additives are
flame retardants and antistatics.

Many plastics are manufactured as composites. This
involves a system where reinforcing material (usually
fibres made of glass or carbon) is added to a plastic resin
matrix. Composites have strength and stability compa-
rable to that of metals but generally with less weight.
Plastic foams, which are composites of plastic and gas,
offer bulk with low weight.

. Shaping and Finishing

The techniques used for shaping and finishing plas-
tics depend on three factors: time, temperature, and flow
(also known as deformation). Many of the processes are
cyclic in nature, although some fall into the categories
of continuous or semicontinuous operation.

One of the most widely used operations is that of ex-
trusion. An extruder is a device that pumps a plastic
through a desired die or shape. Extrusion products, such
as pipes, have a regularly shaped cross section. The ex-
truder itself also serves as the means to carry out other
operations, such as blow moulding and injection mould-
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ing. In extrusion blow moulding, the extruder fills the
mould with a tube, which is then cut off and clamped to
form a hollow shape called a parison. The hot, molten
parison is then blown like a balloon and forced against the
walls of the mould to form the desired shape. In injection
moulding, one or more extruders are used with recipro-
cating screws that move forwards to inject the melt and
then retract to take on new molten material to continue
the process. In injection blow moulding, which is used in
making bottles for carbonated drinks, the parison is first
injection moulded and then reheated and blown.

In compression moulding, pressure forces the plastic
into a given shape. Another process, transfer moulding,
is a hybrid of injection and compression moulding: the
molten plastic is forced by aram into a mould. Other fin-
ishing processes include calendering, in which plastic
sheets are formed, and sheet forming, in which the plas-
tic sheets are formed into a desired shape. Some plastics,
particularly those with very high temperature resist-
ance, require special fabrication procedures. For exam-
ple, polytetrafluoroethene (Teflon) has such a high melt
viscosity that it is first pressed into shape and then
sintered—exposed to extremely high temperatures that
bond it into a cohesive mass without melting it. Some
polyamides are produced by a similar process.

Uses

Plastics have an ever-widening range of uses in both
the industrial and consumer sectors.

Packaging

The packaging industry is a leading user of plastics.
Much LDPE (low-density polyethene) is marketed in
rolls of clear-plastic wrap. High-density polyethene
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(HPDE) is used for some thicker plastic films, such as
those used for plastic waste bags and containers. Other
packaging plastics include polypropene, polystyrene,
polyvinyl chloride (PVC), and polyvinylidene chloride.
Polyvinylidene chloride is used primarily for its barrier
properties, which can keep gases such as oxygen from
passing into or out of a package. Similarly, polypropene
isan effective barrier against water vapour. Polypropene
is also often used in housewares and as a fibre for carpet-
ing and rope.

Construction

The building industry is a major consumer of plastics,
including many of the packaging plastics mentioned
above. HDPE is used for pipes, asis PVC. PVCis also used
in sheets for building materials and similar items. Many
plastics are used to insulate cables and wires, and poly-
styrene in the form of foam serves as insulation for walls,
roofs, and other areas. Other plastic products are roof-
ing, door and window frames, mouldings, and hardware.

Other Uses

Many other industries, especially motor manufactur-
ing, also depend on plastics. Tough engineering plastics
are found in vehicle components like fuel lines, fuel
pumps, and electronic devices. Plastics are also used for
interior panelling, seats, and trim. Many car bodies are
made of fibreglass-reinforced plastic.

Among the other uses of plastic are housings for busi-
ness machines, electronic devices, small appliances, and
tools. Consumer goods range from sports equipment to
luggage and toys



3. PRINCIPLES AND PROCESS
OF POLYMERISATION IN PLASTICS PRODUCTION

Condensation polymerisation and addition polymeri-
sation are the two main processes in plastics production.
The manufacture of plastics depends upon the building
of chains and networks during polymerisation.

A condensation polymer is formed by a synthesis that
involves the gradual reaction of reactive molecules with
one another, with the elimination of small molecules such
as'water. The reaction gradually slows down as polymers
are built up.

An addition polymer forms chains by the linking of
small identical units without elimination of small mol-
ecules.

The most important concept in condensation polymers
is that of «functionality», i.e., the number of reactive
groups in each molecule participating in the chain build-
up. Each molecule must have at least two reactive groups,
of which hydroxyl (-OH), acidic endings (-COOH), and
amine endings (-NH) are the simplest.

Hydroxyl is characteristic of alcohol endings, combin-
ing with an acid ending to give an ester, the polymer be-
ing known as a polyester. Examples are polyethylene
terephthalate obtained by reaction of ethylene glycol con-
taining hydroxyl groups at each end and terephthalic acid
containing two acidic groups and polycarbonate resins.

Alcohols are a particular class of oxygen-containing
chemical compounds with a structure analogous to ethyl
alcohol (C-HOH). Amines are various compounds derived
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from ammonia by replacement of hydrogen by one or
more hydrocarbon radicals (molecular groups that act as
a unit). Esters are compounds formed by the reaction
between an acid and an alcohol or phenol with the elimi-
nation of water.

Bulk addition polymerization of pure monomers is
mainly confined to styrene and methyl methacrylate. The
process is highly exothermic, or heat producing. The dis-
sipation of heat (necessary to maintain chain length) is
achieved in the case of styrene by intensive stirring of
the viscous, partially polymerized mixture, which is then
passed down a tower through zones of increasing tem-
perature. Alternatively, polymerization may be com-
pleted in containers that are small enough to avoid an
excessive temperature rise as a result of the heat released
during polymerization.

Methyl methacrylate is also partially polymerized be-
fore being poured into molds consisting of between sheets
of plate glass, to produce clear acrylic sheet.

Ethylene is polymerized in tubular reactors about 30
metres long and less than 25 millimetres in diameter at
pressures of 600-3,000 to give 10-20 percent conver-
sion to low-density polyethylene. Residual gas is recy-
cled.

Polymerization of monomers in solution allows easy
emperature control, but the molecular weight of poly-
ners formed is reduced because of chain transfer reac-

tions

Solvent removal from such a solution may also be very
difficult. The process can be applied advantageously to
vinyl acetate and acrylic esters.

Suspension polymerization producing beads of plas-
tic is extensively applied to styrene, methyl methacr-
ylate, vinyl chloride, and vinyl acetate. The monomer,
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in which the initiator or catalyst must be soluble, is main-
tained in droplet form suspended in water by agitation
in the presence of a stabilizer such as gelatin, each drop-
let of monomer undergoing bulk polymerization.

In emulsion polymerization the monomer is dispersed
in water by means of a surface-active agent (a substance
slightly soluble in water that reduces the surface tension
of aliquid), its bulk aggregating into tiny particles held
in suspension. The monomer enters the hydrocarbon part
of the surface-active micelles and is polymerized there
by a water-soluble catalyst.

This process is particularly useful for the preparation
of very high molecular weight polymers.

Exposure of certain substances to X-ray or ultravio-
let radiation initiates chain reactions that can be used
for manufacture of such thermoplastics as polyethylene
and polyvinyl chloride.



3. RESINS

Resins that cannot be softened by heating include the
phenolics, furan resins, aminoplastics, alkyds, allyls, epoxy
resins, polyurethanes, some polyesters, and silicones.

Phenolics or phenol-aldehydes

The important commercial phenolic resin Bakelite is
based on phenol and formaldehyde. The two processes in
general use are the one-step process producing resol res-
ins (the first stage in the formation of a phenolic resin)
that are either liquid or brittle, soluble, fusible solids,
from more than one molecule of formaldehyde per phe-
nol molecule; and the two-step process, using an excess
of phenol to produce novolacs, resins that have no reac-
tive methylol groups and must be mixed with an alde-
hyde to undergo further reaction.

Resol resins thermoset on heating and are used for
adhesives. Novolacs require a further source of formal-
dehyde in the form of hexamethylenetetramine to pro-
duce molding powders. Both resins are run out from the
reaction vessel, after removal of water by distillation,
and ground up, then compounded on heated rolls with
fillers that vary from wood flour to mica; for strength
and heat resistance fibrous asbestos is used as a filler
(hexamethylenetetramine is also added at this stage in
the case of the two-step resin). Final grinding produces
the molding powders, which on further heat treatment
will yield the typical thermoset resin.
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Phenolic moldings are resistant to heat, chemicals,
and moisture and are preferred for wet-dry applications
as in washing machines. Their stability to heat and low
heat conductivity suit them for use in appliance parts,
and their electrical insulation qualities qualify them for
electric fittings such as switches, plugs, and distributor
caps; resistance to hydraulic fluids has led to their use
in automotive parts. All these applications have been
made more economical by the development of injection
molding and extrusion methods. Complex phenols are
used in manufacture of brake linings.

Furan resins

Furfural is a five-membered ring compound (i.e., the
basic molecule has a ring shape and contains five atoms)
of four carbon atoms and one oxygen atom, carrying the
aldehyde group, — CHO; it reacts like formaldehyde with
phenols in the presence of an acid catalyst to give arigid
polymer with high chemical resistance, used for coatings
in industry. It can be prepared in semiliquid form with a
low viscosity and remarkable penetrating power when
applied to porous forms such as foundry sand cores or
graphite blocks, being in this respect superior to other
liquid resins.

Aminoplastics

Urea resins are made by the condensation in aqueous
solution of formaldehyde and urea in the presence of
ammonia as an alkaline catalyst, giving a colourless so-
lution to which cellulose filler is added to yield a molding
powder upon drying, which when heated in a mold gives
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a water-white (transparent) molding unless previously
coloured by pigment.

The filler confers considerable strength, so that thin
sections such as in cups and tumblers can be molded. Very
large quantities of urea-formaldehyde resin are used in
kitchen and bathroom hardware details, and electric ap-
pliance housings and fittings.

Melamine behaves in the same way as urea, but the prod-
uct is more moisture resistant, harder and stronger, lead-
ing to wide use for plates and food containers. Melamine
moldings are glossy and harder than any other plastic and
retain a dust-free surface. Solutions of the thermoplastic
forms of urea-formaldehyde resins are widely used as
bonding agents for plywood and wood-fibre products.

Alkyds

Alkyds are polyesters, generally of phthalic acid (with
two acid groups) and glycerol, a triol — i. e., an alcohol
with three hydroxyl groups. The solid resins are molded
at high speed under low pressure, cured quickly, and are
used where insulating properties, strength, and dimen-
sional stability over a wide range of voltage, frequency,
temperature, and humidity are required, as in vacuum-
tube bases and automotive ignition parts and with glass-
fibre reinforcement for switch gear and housings for
portable tools.

Polyesters of unsaturated alcohols

The resins known as DAP and DAIP, are crossliked
allyl esters of phthalic and isophthalic acid, respectively.
They are notable for maintaining rigidity and excellent
electrical properties at temperatures up to 230 C, prop-
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erties also manifested by allylic resin-impregnated glass
cloth, used in aircraft and missile parts. Other advan-
tages are good storage life and absence of gas evolution
during polymerization. The resin allyl digiycol carbon-
ate, optically clear and colourless, is used for making cast
objects; fully cured castings are more heat and abrasion
resistant than other cast resins.

Epoxy resins

Epoxy resins have outstanding mechanical and elec-
trical properties, dimensional stability, resistance to
‘heat and chemicals, and adhesion to other materials.
They are used for casting, encapsulation, protective coat-
ings, and adhesives, and for reinforced moldings and
laminates of the highest quality. Popular adhesives
(epoxy glues) contain the resin components and the cur-
ing agent, usually an amine or an anhydride, in separate’
packages. The two are mixed just before use.

Polyurethanes

Formed by the reaction between diisocyanates and
polyols (multihydroxy compounds), polyurethanes are
among the most versatile of plastics, ranging from rigid
to elastic forms. Their major use is for foams, with prop-
erties varying from good flexibility to high rigidity.
Thermoplastic polyurethanes that can be extruded as
sheet and film of extreme toughness can also be made.

Polyesters of unsaturated acids

Certain esters can be polymerized to resin and are used
On a very large scale in glass-fibre-reinforced plastics.
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Unsaturated acid (usually maleic acid in the form of
its anhydride) is first polymerized to a relatively short
polymer chain by condensation with a dihydric alcohol
such as propylene glycol, the chain length being deter-
mined by the relative quantities of the two ingredients.
The resulting condensation polymer is then diluted with
a monomer such as styrene and an initiator for addition
polymerization added. This mixture is quite stable at
room temperature over along period. Frequently, a sili-
cone compound is added to promote adhesion to glass fi-
bres, and wax to protect the surface from oxygen inhibi-
tion of polymerization. Glass-fibre materials are impreg-
nated with the syrup and polymerization is brought about
by raising the temperature. Alternatively, the polymeri-
zation can be carried out at room temperature by addition
of a polymerization accelerator to the syrup immediately
before impregnation. After an induction period, which can
be controlled, polymerization takes place, with rapid in-
crease in temperature, to give a glass-fibre-reinforced
cross-linked polymer, which is effectively a thermoset
type of plastic and very resistant to heat. The properties
of the resin are frequently varied by replacing part of
the unsaturated maleic anhydride by anhydrides of satu-
rated acids.

Silicones

Silicon, unlike carbon, does not form double bonds or
long silicon chains. It does, however, form long chains
with oxygen such as in siloxanes with hydrocarbon
groups attached to the silicon; these result in a wide range
of oils, greases, and rubbers.

Produced through a series of reactions involving re-
placement of certain atoms in the chain, silicon resins,
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or silicones, can be used for high- and low-pressure lami-
nation, with glass-fibre reinforcement and with mineral
or short glass-fibre fillers, or for molding powders. The
outstanding characteristic of these products is high di-
electric strength (that is, they are good insulators at high
voltages) with low dissipation over a wide temperature
and humidity range. Silicones are not distorted by heat
up to 400 C. They are also physiologically inert and there-
fore valuable for prostheses (artificial body parts).



4. INDUSTRIAL PLASTICS:
RIGID AND FLEXIBLE FOAMS

Rigid polyurethane foams in sandwich forms have
wide applications as building components. They are also
the best insulants known today and so have wide appli-
cation in refrigeration and in buildings, where they are
applied in fitted slab form or are foamed into cavities at
the building site. They can also be applied by spraying
about six millimetres thickness with each pass of the
spray gun. The ability to spray a foaming mixture
through a single nozzle is a great advantage in applica--
tion.

A very important use of rigid foam is for furniture
parts to reproduce wood structures; these can be injec-
tion molded. Polyurethane foam can be screwed and
nailed with a retention about equal to white pine lum-
ber. '

A major advance in the manufacture of sandwich
structures is a new method of injection molding, in which
a large machine is used to produce moldings up to 1.2
metres square. Moldings of great strength and any de-
sired surface are obtained.

Flexible foams

Flexible foams, usually polyurethane, are made 1n
slab form up to 2.4 metres in width and as much as 1.5
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metres high; these are then cut to required shapes or
sizes or are molded. The molded foams.may be hot
molded.

This involves filling heated aluminum castings and
gives a product having high resistance to compres-
sion, as for automobile seats; or they may be cold
molded, a process used particularly for semi-flexible
foams with high load-bearing properties. Used almost
exclusively by the automobile industry for crash
pads, armrests, and dashboard covers, the process
involves machine mixing the ingredients and pouring
them into aluminum molds lined with vinyl or acrylo-
nitrile-butadiene-styrene skins, which become the cover
material for the part.

Polystyrene foams are made in a wide range of densi-
ties, from expandable beads, either by extrusion through
slot-shaped openings to 40 times the original volume to
form boards directly or by foaming in steam chests to
form large billets. Using small beads in stainless steel
molds, cups can be molded with thin sections.

Thin sheet for packaging can also be made by the tube
extrusion technique. Though packaging is a major use
for forms made in closed molds, the largest use is for
building panels; they can be plastered directly.

Acrylonitrile-butadiene-styrene can be expanded from
pellets and is particularly suitable for wood-grain effects
and for the production of heavy sections.

Expanded vinyls can be made from plastisols for
flooring or textile linings by calendering with a blow-
ing agent and laminating to a fabric base, and by injec-
tion molding for insulation and such articles as shoe
soles. An improved material is now obtained from cross-
linked polyvinyl chloride and competes with polyester
in glass reinforced plastic.
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5. BASIC PRINCIPLES OF WELDING

A weld can be defined as a coalescence of metals pro-
" duced by heating to a suitable temperature with or with-
out the application of pressure, and with or without the
use of a filler material.

In fusion welding a heat source generates sufficient
heat to create and maintain a molten pool of metal of the
required size. The heat may be supplied by electricity or
by a gas flame. Electric resistance welding can be consid-
ered fusion welding because some molten metal is formed.

Solid-phase processes produce weldswithout melting
the base material and without the addition of a filler
metal. Pressure is always employed, and generally some
heat is provided. Frictional heat is developed in ultra-
sonic and friction joining, and furnace heating is usu-
ally employed in diffusion bonding.

The electric arc used in welding is a high-current, low-
voltage discharge generally in the range 10-2,000 am-
peres at 10—50 volts. An arc column is complex but,
broadly speaking, consists of a cathode that emits elec-
trons, a gas plasma for current conduction, and an anode
region that becomes comparatively hotter than the cath-
ode due to electron bombardment. Therefore, the elec-
trode, if consumable, is made positive and, if non-consum-
able, is made negative. A direct current (dc) arc is usually
used, but alternating current (ac) arcs can be employed.

Total energy input in all welding processes exceeds that
which is required to produce a joint, because not all the
heat generated can be effectively utilized. Efficiencies
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vary from 60 to 90 percent, depending on the process;
some special processes deviate widely from this figure.
Heat is lost by conduction through the base metal and by
radiation to the surroundings.

Most metals, when heated, react with the atmosphere
or other nearby metals. These reactions can be extremely
detrimental to the properties of a welded joint. Most
metals, for example, rapidly oxidise when molten. A
layer of oxide can prevent proper bonding of the metal.
Molten-metal droplets coated with oxide become en-
trapped in the weld and make the joint brittle. Some valu-
able materials added for specific properties react so
quickly on exposure to the air that the metal deposited
does not have the same composition as it had initially.
These problems have led to the use of fluxes and inert
atmospheres. _

In fusion welding the flux has a protective role in fa-
cilitating a controlled reaction of the metal and then pre-
venting oxidation by forming a blanket over the molten
material. Fluxes can be active and help in the process or
inactive and simply protect the surfaces during joining.

Inert atmospheres play a protective role similar to that
of fluxes. In gas-shielded metal-arc and gas-shielded
tungsten-arc welding an inert gas—usually argon—{flows
from an tube surrounding the torch in a continuous
stream, displacing the air from around the arc. The gas
does not chemically react with the metal but simply pro-
tects it from contact with the oxygen in the air.

The metallurgy of metal joining is important to the
functional capabilities of the joint. The arc weld illus-
trates all the basic features of a joint. Three zones result
from the passage of a welding arc: (1) the weld metal, or
fusion zone, (2) the heat-affected zone, and (3) the unaf-
fected zone. The weld metal is that portion of the joint
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that has been melted during welding. The heat-affected
zone is a region adjacent to the weld metal that has not
been welded but has undergone a change in microstruec-
ture or mechanical properties due to the heat of weld-
ing. The unaffected material is that which was not heated
sufficiently to alter its properties.

Weld-metal composition and the conditions under
which it freezes (solidifies) significantly affect the abil-
ity of the joint to meet service requirements. In arc weld-
ing, the weld metal comprises filler material plus thebase
metal that has melted. After the arc passes, rapid cool-
ing of the weld metal occurs. A one-pass weld has a cast
structure with columnar grains extending from the edge
of the molten pool to the centre of the weld. In amultipass
weld, this cast structure may be modified, depending on
the particular metal that is being welded.

The base metal adjacent to the weld, or the heat-af-
fected zone, is subjected to a range of temperature cy-
cles, and its change in structure is directly related to the
peak temperature at any given point, the time of expo-
sure, and the cooling rates. The types of base metal are
too numerous to discuss here, but they can be grouped in
three classes: (1) materials unaffected by welding heat,
(2) materials hardened by structural change, (3) materi-
als hardened by precipitation processes. .

Welding produces stresses in materials. These forces
are induced by contraction of the weld metal and by ex-
pansion and then contraction of the heat-affected zone.
The unheated metal imposes a restraint on the above, and
as contraction predominates, the weld metal cannot con-
tract freely, and a stress is built up in the joint. This is
generally known as residual stress, and for some critical
applications must be removed by heat treatment of the
whole fabrication. Residual stress is unavoidable in all
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welded structures, and if it is not controlled bowing or
distortion of the weldment will take place.

Arc welding

Shielded metal-arc welding accounts for the largest
total volume of welding today. In this process an electric
arc is struck between the metallic electrode and the
workpiece. Tiny globules of molten metal are transferred
from the metal electrode to the weld joint. Arc welding
can be done with either alternating or direct current. A
holder or clamping device with an insulated handle is
used to conduct the welding current to the electrode. A
return circuit to the power source is made by means of a
clamp to the workpiece. '

Gas-shielded arc welding, in which the arc is shielded
from the air by an inert gas such as argon or helitim, has
become increasingly important because it can deposit
more material at a higher efficiency and can be readily
automated. The tungsten electrode version finds its ma-
jor applications in highly alloyed sheet materials. Either
direct or alternating current is used, and filler metal is
added either hot or cold into the arc. Consumable elec-
trode gas-metal arc welding with a carbon dioxide shield-
ing gas is widely used for steel welding. Metal transfer
is rapid, and the gas protection ensures a tough weld.

Submerged arc welding is similar to the above except
that the gas shield is replaced with a granulated mineral
material as a flux.

Weldability of metals

Carbon and low-alloy steels are the most widely used
materials in welded construction. Carbon content largely
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determines the weldability of carbon steels. Low-alloy
steels are generally regarded as those having a total al-
loying content of less than 6 percent. There are many
grades of steel available, and their relative weldability
varies. '

Aluminum and its alloys are also generally weldable.
A very thin oxide film on aluminum tends to prevent good
metal flow, however, and suitable fluxes are used for gas
welding. Fusion welding is more effective with alternat-
ing current when using the gas-tungsten arc process to
enable the oxide to be removed by the arc action.

Copper and its alloys are weldable, but the high ther-
mal conductivity of copper makes welding difficult. Me-
tals such as zirconium, niobium, molybdenum, tantalum,
and tungsten are usually welded by the gas-tungsten arc
process. Nickel is the most compatible material for join-
ing, is weldable to itself, and is extensively used in dis-
similar metal welding of steels, stainless steels and cop-
per alloys.



6. GEAR

Gear is a toothed wheel or cylinder used to transmit
rotary or reciprocating motion from one part of a ma-
chine to another. Two or more gears, transmitting mo-
tion from one shaft to another, constitute a gear train.
At one time various mechanisms were collectively called
gearing. Now, however, gearing is used only to describe
systems of wheels or cylinders with meshing (mocrosaruOe
sanemienue) teeth. Gearing is chiefly used to transmit
rotating motion, but can, with suitably designed gears
and flat-toothed sectors, be employed to transform re-
ciprocating motion into rotating motion, and vice versa.

Simple Gears

The simplest gear is the spur (8yGuaras) gear, a wheel
with teeth cut across its edge parallel to the axis. Spur
gears transmit rotating motion between two shafts or
other parts with parallel axes. In simple spur gearing,
the driven shaft revolves in the opposite direction to the
driving shaft. If rotation in the same direction is desired,
an idler gear (mapasurrasn) is placed between the driving
gear and the driven gear. The idler revolves in the oppo-
site direction to the driving gear and therefore turns the
driven gear in the same direction as the driving gear. In
any form of gearing the speed of the driven shaft depends
on the number of teeth in each gear. A gear with 10 teeth
driving a gear with 20 teeth will revolve twice as fast as
the gear it is driving, and a 20-tooth gear driving a
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10-tooth gear will revolve at half the speed. By using a
train of several gears, the ratio of driving to driven speed
may be varied within wide limits.

Internal, or annular, gears are variations of the spur
gear in which the teeth are cut on the inside of a ring or
flanged wheel rather than on the outside. Internal gears
usually drive or are driven by a pinion, a small gear with
few teeth. A rack, a flat, toothed bar that moves in a
straight line, operates like a gear wheel with an infinite
radius and can be used to transform the rotation of a pin-
ion to reciprocating motion, or vice versa.

Bevel gears (kornueckme nepegaun) are employed to
transmit rotation between shafts that do not have paral-
lel axes. These gears have cone-shaped bodies and
straight teeth. When the angle between the rotating
shafts is 90°, the bevel gears used are called mitre gears.

Helical Gears

These gears have teeth that are not parallel to the axis
of the shaft but arespiralled around the shaftin the form
of ahelix. Such gears are suitable for heavy loads because
the gear teeth come together at an acute angle rather than
at 90° as in spur gearing. Simple helical gearing has the
disadvantage of producing a thrust that tends to move
the gears along their respective shafts. This thrust can
be avoided by using double helical, or herringbone, gears,
which have V-shaped teeth composed of half a right-
handed helical tooth and half a left-handed helical tooth.
Hypoid gears are helical bevel gears employed when the
axes of the two shafts are perpendicular but do not in-
tersect. One of the most common uses of hypoid gearing
is to connect the drive shaft and the rear axle in motor
cars. Helical gearing used to transmit rotation between
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shafts that are not parallel is often incorrectly called
spiral gearing.

Another variation of helical gearing is provided by the
worm gear, also called the screw gear. A worm gear is a
long, thin cylinder that has one or more continuous heli-
cal teeth that mesh with a helical gear. Worm gears dif-
fer from helical gears in that the teeth of the worm slide
across the teeth of the driven gear instead of exerting a
direct rolling pressure. Worm gears are used chiefly to
transmit rotation, with a large reduction in speed, from
one shaft to another at a 90° angle.



7. BEARINGS

Bearing is a mechanical device for decreasing friction
in a machine in which a moving part bears—that is, slides
or rolls on another part. Usually in a bearing the support
must allow the moving part one type of motion, for ex-
ample, rotation, while preventing it from moving in any
other way, for example, sidewise. The commonest bear-
ings are found at the rigid supports of rotating shafts
where friction is the greatest.

Bearings were invented early in history; when the
wheel was invented, it was mounted on an axle, and where
wheel and axle touched was a bearing. Such early bear-
ings had surfaces of wood or leather lubricated with ani-
mal fat.

Modern bearings have been arbitrarily designated as
friction bearings and antifriction bearings. The first
comprises sleeve or journal bearings; the second, ball and
roller bearings. Neither type of bearing is completely
frictionless, and both are highly efficient in reducing
friction. A'large, modern aircraft engine, for example,
has more than 100 bearings, including both types; yet
the total power consumed in overcoming bearing friction
is less than one per cent of the total power output of the
engine. '

Friction bearings (ckonbxenus) of the sleeve or jour-
nal type are simpler than antifriction bearings in construc-
tion but more complex in theory and operation. The shaft
supported by the bearing is called the journal, and the
outer portion, the sleeve. If journal and sleeve are both
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made of steel, the bearing surfaces, even if well lubricated,
may grab or pick up, that is, rip, small pieces of metal
from each other. The sleeves of most bearings therefore
are lined with brass, bronze, or Babbitt metal. Sleeve
bearings are generally pressure-lubricated through a hole
in the journal or from the housing that contains the bear-
ing. The sleeve is often grooved to distribute the oil
evenly over the bearing surface.

Typical clearance (difference between the diameters
of journal and sleeve) is nominally 0.0025 cm for every
2.54 cm of journal diameter. When the journal is rotat-
ing, it may be about 0.0000001 cm from the sleeve at the
side with the greatest load. The journal is thus supported
on an extremely thin film of oil, and the two parts have
no actual contact. As the rotational speed increases, other
variables remaining constant, the oil film becomes
thicker, so that the friction increases in less than direct
proportion to the speed. Conversely, at lower speeds the
oil film is thinner if other factors are unchanged. At ex- -
tremely low speeds, however, the film may rupture and
the two pieces come into contact. Therefore, friction is
high when the machine is started in motion, and the bear-
ing may fail if high stresses are put on it during start-
ing. Ball bearings, on the other hand, have low starting
friction.

Jewel bearings are used to mount very little shafts
such as those found in fine watches. They are friction-
typebearings in which the ends of the shafts are mounted
in extremely hard substances. The bearing is lubricated
with a microscopic drop of fine oil.

In a ball bearing, a number of balls rotate freely be-
tween an inner ring, which is rigidly fixed to a rotating
shaft, and an outer ring, which is rigidly fixed to a sup-
port. Both balls and rings are made of hardened alloy
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steel, usually finished to extremely fine tolerances. The
balls are generally held in position by a cage or separator
that keeps them evenly spaced and prevents them from
rubbing against each other. The bearing is lubricated
with grease or oil.

A roller bearing is similar to a ball bearing, except that
small steel cylinders, or rollers, are substituted for the
balls. A needle bearing is a roller bearing in which the
rollers are extremely long and thin. An ordinary roller
bearing may have 20 rollers — each twice as long as it is
wide — whereas a needle bearing may have 100 needles,
each 10 times as long as it is wide. Needle bearings are
particularly useful when space is limited.



8. CONSTRUCTION OF AN AUTOMOBILE

The primary components of a car are the power plant,
the power transmission, the running gear, and the con-
trol system. These constitute the chassis, on which the
body is mounted.

The power plant includes the engine and its fuel, the
carburettor, ignition, lubrication, and cooling systems,
and the starter motor.

The Engine

The greatest number of cars use piston engines.The
four-cycle piston engine requires four strokes of the pis-
ton per cycle. The first downstroke draws in the petrol
mixture. The first upstroke compresses it. The second
downstroke—the power stroke—following the combus-
tion of the fuel, supplies the power, and the second
upstroke evacuates the burned gases. Intake and exhaust
valves in the cylinder control the intake of fuel and the
release of burned gases. At the end of the power stroke
the pressure of the burned gases in the cylinder is 2.8 to
3.5 kg/sq cm. These gases escape with the sudden open-
ing of the exhaust valve. They rush to a silencer (muf-
fler), an enlarged section of piping containing expand-
ing ducts and perforated plates through which the gases
expand and are released into the atmosphere.

Greater smoothness of operation of the four-cycle en-
gine were provided by the development of the four-cyl-
inder engine, which supplies power from one or another
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of the cylinders on each stroke of the cycle. A further
increase in power and smoothness is obtained in engines
of 6, 8, 12, and 16 cylinders, which are arranged in either
a straight line or two banks assembled in the formofaV.

Carburation

Air is mixed with the vapour of the petrol in the car-
burettor. To prevent the air and the carburettor from
becoming too cold for successful evaporation of the fuel,
the air for the carburettor is usually taken from a point
close to a heated part of the engine. Modern carburet-
tors are fitted with a so-called float-feed chamber and a
mixing or spraying chamber. The first is a small cham-
ber in which a small supply of petrol is maintained at a
constant level. The petrol is pumped from the main tank
to this chamber, the float rising as the petrol flows in
until the desired level is reached, when the inlet closes.
The carburettor is equipped with such devices as accel-
erating pumps and economizer valves, which automati-
cally control the mixture ratio for efficient operation
under varying conditions. Level-road driving at constant
speed requires a lower ratio of petrol to air than that
needed for climbing hills, for acceleration, or for start-
ing the engine in cold weather. When a mixture ex-
tremely rich in petrol is necessary, a valve known as the
choke cuts down the air intake, permitting large quanti-
ties of unvaporized fuel to enter the cylinder.

Ignition

The mixture of air and petrol vapour delivered to the
cylinder from the carburettor is compressed by the first
upstroke of the piston. This heats the gas, and the higher
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temperature and pressure facilitate ignition and quick
combustion. The next operation is that of igniting the
charge by aspark plug. One electrode is insulated by por-
celain or mica; the other is grounded through the metal
of the plug, and both form part of the secondary circuit
of an induction system.

The principal type of ignition now commonly used is
the battery-and-coil system. The current from the bat-
tery flows through the coil and magnetizes the iron core.
When this circuit is interrupted at the distributor points
by the interrupter cam, a current is produced in the pri-
mary coil with the assistance of the condenser. This in-
duces a high-voltage current in the secondary winding.
This secondary high voltage is needed to cause the spark
to jump the gap in the spark plug. The spark is directed
to the proper cylinder by the distributor, which connects
the secondary coil to the spark plugs in the several cylin-
ders in their proper firing sequence. The interrupter cam
and distributor are driven from the same shaft, the
number of breaking points on the interrupter cam being
the same as the number of cylinders.

The electrical equipment controls the starting of the
engine, its ignition system, and the lighting of the car.
It consists of the battery, a generator for charging it
when the engine is running, a starter and the necessary
wiring. Electricity also operates various automatic de-
vices and accessories, including windscreen wipers, di-
rectional signals, heating and air conditioning, cigarette
lighters, powered windows and audio equipment.

Lubrication

In the force-feed system, a pump forces the oil to the
main crankshaft bearings and then through drilled holes
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in the crankpins. In the full-force system, oil is also
forced to the connecting rod and then out to the walls of
the cylinder at the piston pin.

Cooling

At the moment of explosion, the temperature within
the cylinder is much higher than the melting point of
cast iron. Since the explosions take place as often as
2,000 times per minute in each cylinder, the cylinder
would soon become so hot that the piston, through ex-
pansion, would «freeze» in the cylinder. The cylinders
are therefore provided with jackets, through which
water is rapidly circulated by a small pump driven by a
gear on the crankshaft or camshaft. During cold
weather, the water is generally mixed with a suitable
antifreeze, such as alcohol, wood alcohol, or ethylene
glycol.

To keep the water from boiling away, a radiator forms
part of the engine-cooling system. Radiators vary in
shape and style. They all have the same function, how-
ever, of allowing the water to pass through tubing with
alarge area, the outer surface of which can be cooled by
the atmosphere. In air cooling of engine cylinders, vari-
ous means are used to give the heat an outlet and carry it
off by a forced draught of air.

The Starter

The petrol engine must usually be set in motion be-
fore an explosion can take place and power can be devel-
oped; moreover, it cannot develop much power at low
speeds. These difficulties have been overcome by the use
of gears and clutches, which permit the engine to work
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at a speed higher than that of the wheels, and to work
when the vehicle is at rest. An electric starter receiving
its current from the storage battery, turns the crank-
shaft, thus starting the petrol engine. The starter motor
is of a special type that operates under a heavy overload,
producing high power for very short periods. In modern
cars, the starter motor is automatically actuated when
the ignition switch is turned on.

The Power Transmission

The engine power is delivered first to the flywheel and
then to the clutch. From the clutch, which is the means
of coupling the engine with the power-transmission
units, the power flows through the transmission and is
delivered into the rear-axle drive gears, or differential,
by means of the drive shaft and universal joints. The dif-
ferential delivers the power to each of the rear wheels
through the rear-axle drive shafts.

The Clutch

Some type of clutch is found in every car. The clutch
may be operated by means of a foot pedal, or it may be
automatic or semi-automatic. The friction clutch and the
fluid coupling are the two basic varieties. The friction
clutch, which depends on solid contact between engine
and transmission, consists of: the rear face of the fly-
wheel; the driving plate, mounted to rotate with the fly-
wheel; and the driven plate, between the other two.
When the clutch is engaged, the driving plate presses
the driven plate against the rear face of the flywheel.
Engine power is then delivered through the contacting
surfaces to the transmission.
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Fluid coupling may be used either with or without the
friction clutch. When it is the sole means of engaging
the engine to the transmission, power is delivered exclu-
~sively through an oil medium without any contact of solid
parts. In this type, known as a fluid drive, an engine-
driven, fan-bladed disc, known as the fluid flywheel,
agitates the oil with sufficient force to rotate a second
disc that is connected to the transmission. As the rota-
tion of the second disc directly depends on the amount of
engine power delivered, the prime result of fluid coupling
is an automatic clutch action, which greatly simplifies
the requirements for gear shifting.

Manual and Automatic Transmissions

The transmission is a mechanism that changes speed
and power ratios between the engine and the driving
wheels. Three general types of transmission are in cur-
rent use: conventional or sliding-gear, Hydra-Matic, and
torque-converter systems.

The conventional transmission provides for three or
four forward speeds and one reverse speed. It consists of
two shafts, each with gears of varying diameters. One
shaft drives the other at a preselected speed by meshing
the appropriate set of gears. For reverse speed, an extra
gear, known as the idler gear, is required to turn the
driven shaft in the opposite direction from normal rota-
tion. In high gear, the two shafts usually turn at the same
speed. In low, second, and reverse gears, the driven shaft
turns more slowly than the driving shaft. When a pair
of gears permits the driven shaft to turn more rapidly
than the driving shaft, the transmission is said to have
overdrive. Overdrive is designed to increase the speed of
acar.
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The Hydra-Matic type of transmission combines the
automatic clutch provided by fluid coupling with a semi-
automatic transmission. A mechanical governor, control-
led by the pressure exerted on the accelerator pedal, regu-
lates gear selection through a system of hydraulically
controlled shift valves. Hydra-Matic transmission pro-
vides for several forward gears.

The torque-converter type of transmission provides
an unlimited number of gear ratios with no shifting of
gears. The torque converter is a hydraulic mechanism
using engine power to drive a pump, which impels
streams of oil against the blades of a turbine. The tur-
bine is connected to the drive shaft and causes it to ro-
tate.

Both Hydra-Matic and torque-converter.-systems are
controlled by a selector lever on the steering column,
which provides also for reverse and sometimes for emer-
gency-low gears.

The Running Gear

The running gear of the car includes the wheel-sus-
'pension system, the stabilizers, and the wheels and tyres.
The frame of the car may be considered the integrating
member of the running gear. It is attached to the rear
axle and to the front wheels by springs. These springs,
along with the axles, the control and support arms, and
the shock absorbers, constitute the wheel-suspension
system. In modern cars the front wheels are independ-
ently suspended from the frame in a manner that per-
mits either wheel to change its plane without appreci-
ably affecting the other. This type of front-wheel sus-
pension is known popularly as independent suspension.
The stabilizers consist of spring-steel bars, connected
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between the shock-absorber arms by levers, to decrease
body roll and improve steerability.

The Control System

Steering is controlled by a hand wheel, mounted on an
inclined column and attached to a steering tube inside the
column. The other end of the tube is connected to the steer-
ing gear, which is designed to provide maximum ease of
operation. Power steering, adapted for passenger carsin
the early 1950s, is generally a hydraulic mechanism used
as a booster to reduce the effort of steering.

A car has two sets of brakes: the hand or emergency
brake and the foot brake. The emergency brake gener-
ally operates on the rear wheels only. The foot brake in
modern cars is always of the four-wheel type, operating
on all wheels. Hydraulic brakes on cars and hydraulic
vacuum, air, or power brakes on lorries apply the brak-
ing force to the wheels with much less force on the brake
pedal than is required with ordinary mechanical brakes.
The wheel brakes are generally of the internally expand-
ing type, in which a convex strip of material is forced
against a concave steel brake drum.



9. TWO-STROKE AND DIESEL ENGINES

Most diesels are also four-stroke engines. The first or
suction stroke draws air, but no fuel, into the combustion
chamber through an intake valve. On the second or com-
pression stroke the air is compressed to a small fraction
of its former volume and is heated to approximately 440°C
by this compression. At the end of the compression stroke
vaporised fuel is injected into the combustion chamber and
burns instantly because of the high temperature of the
air in the chamber. Some diesels have auxiliary electri-
cal ignition systems to ignite the fuel when the engine
starts and until it warms up. This combustion drives the
piston back on the third or power stroke of the cycle. The
fourth stroke is an exhaust stroke.

The efficiency of the diesel engine is greater than that
of any petrol engine and in actual engines today is
slightly over 40 per cent. Diesels are in general slow-
speed engines with crankshaft speeds of 100 to 750 revo-
lutions per minute (rpm) as compared to 2,500 to 5,000
rpm for typical petrol engines. Some types of diesel, how-
ever, have speeds up to 2,000 rpm. Because diesels use
compression ratios of 14 or more, they are generally more
heavily built than petrol engines, but this disadvantage
is counterbalanced by their greater efficiency and the
fact that they can be operated on less expensive fuel.

Two-Stroke Engines

By suitable design it is possible to operate a diesel asa
two-stroke or two-cycle engine with a power stroke every

299



READER

other stroke of the piston instead of once every four
strokes. The efficiency of such engines is less than that
of four-stroke engines, and therefore the power of a two-
stroke engine is always less then half that of a four-stroke
engine of comparable size.

The general principle of the two-stroke engine is to
shorten the periods in which fuel is introduced to the
combustion chamber and in which the spent gases are
exhausted to a small fraction of the duration of a stroke
instead of allowing each of these operations to occupy a
full stroke.

In the simplest type of two-stroke engine, the valves
are the openings in the cylinder wall that are uncovered
by the piston at the end of its outward travel. In the two-
stroke cycle the fuel mixture or air is introduced through
the intake port when the piston is fully withdrawn from
the cylinder. The compression stroke follows and the
charge is ignited when the piston reaches the end of this
stroke. The piston then moves outward on the power
stroke, uncovering the exhaust port and permitting the
gases to escape from the combustion chamber.



10. DIRECT-CURRENT (DC) GENERATORS

If an armature revolves between two stationary field
poles, the current in the armature moves in one direc-
tion during half of each revolution and in the other di-
rection during the other half. To produce a steady flow
of unidirectional, or direct, current from such a device,
it is necessary to provide a means of reversing the cur-
rent flow outside the generator once during each revolu-
tion. In older machines this reversal is accomplished by
means of a commutator (koyiekTop) — a split metal ring
mounted on the shaft of the armature. The two halves of
the ring are insulated from each other and serve as the
terminals of the armature coil. Fixed brushes of metal
or carbon are held against the commutator as it revolves,
connecting the coil electrically to external wires. As the
armature turns, each brush is in contact alternately with
the halves of the commutator, changing position at the
moment when the current in the armature coil reverses
its direction. Thus there is a flow of unidirectional cur-
rent in the outside circuit to which the generator is con-
nected. DC generators are usually operated at fairly low
voltages to avoid the sparking between brushes-and com-
mutator that occurs at high voltage. The highest poten-
tial commonly developed by such generators is 1500 V.,
In some newer machines this reversal is accomplished
using power electronic devices, for example, diode recti-
fiers.

Modern DC generators use drum armatures that usu-
ally consist of a large number of windings set in longitu-
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dinal slits in the armature core and connected to appro-
priate segments of a multiple commutator. In an arma-
ture having only one loop of wire, the current produced
will rise and fall depending on the part of the magnetic
field through which the loop is moving. A commutator
of many segments used with a drum armature always
connects the external circuit to one loop of wire moving
through the high-intensity area of the field, and as a re-
sult the current delivered by the armature windings is
virtually constant. Fields of modern generators are usu-
ally equipped with four or more electromagnetic poles to
increase the size and strength of the magnetic field.
Sometimes smaller inferpoles are added to compensate
for distortions in the magnetic flux of the field caused
by the magnetic effect of the armature.

DC generators are commonly classified according to
the method used to provide field current for energizing
the field magnets. A series-wound generator has its field
in series with the armature, and a shunt-wound genera-
tor has the field connected in parallel with the armature.
Compound-wound generators have part of their fields in
series and part in parallel. Both shunt-wound and com-
pound-wound generators have the advantage of deliver-
ing comparatively constant voltage under varying elec-
trical loads. The series-wound generator is used princi-
pally to supply a constant current at variable voltage. A
magneto is a small DC generator with a permanent-mag-
net field.



11. AC MoOTORS

Two basic types of motors are designed to operate on
polyphase alternating current: synchronous motors and
induction motors. The synchronous motor is essentially
a three-phase alternator operated in reverse. The field
magnets are mounted on the rotor and are excited by di-
rect current, and the armature winding is divided into
three parts and fed with three-phase alternating current.
The variation of the three waves of current in the arma-
ture causes a varying magnetic reaction with the poles
of the field magnets, and makes the field rotate at a con-
stant speed that is determined by the frequency of the
current in the AC power line.

The constant speed of a synchronous motor is advan-
tageous in certain devices. However, in applications
where the mechanical load on the motor becomes very
great, synchronous motors cannot be used, because if the
motor slows down under load it will «fall out of step» with
the frequency of the current and come to a stop. Synchro-
nous motors can be made to operate from a single-phase
power source by the inclusion of suitable circuit elements
that cause a rotating magnetic field.

The simplest of all electric motors is the squirrel-
cage type of induction motor used with a three-phase
supply. The armature of the squirrel-cage motor con-
sists of three fixed coils similar to the armature of the
synchronous motor. The rotating member consists of
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a core in which are imbedded a series of heavy conduc-
tors arranged in a circle around the shaft and parallel
to it. With the core removed, the rotor conductors
resemble in form the cylindrical cages once used to ex-
ercise pet squirrels. The three-phase current flowing in
the stationary armature windings generates a rotating
magnetic field, and this field induces a current in the
conductors of the cage. The magnetic reaction between
the rotating field and the current-carrying conductors
of the rotor makes the rotor turn. If the rotor is re-
volving at exactly the same speed as the magnetic field,
no currents will be induced in it, and hence the rotor
should not turn at a synchronous speed. In operation
the speeds of rotation of the rotor and the field differ
by about 2 to 5 per cent. This speed difference is known
as slip.

Motors with squirrel-cage rotors can be used on sin-
gle-phase alternating current by means of various ar-
rangements of inductance and capacitance that alter
the characteristics of the single-phase voltage and
make it resemble a two-phase voltage. Such motors
are called split-phase motors or condenser motors (or
capacitor motors), depending on the arrangement
used. Single-phase squirrel-cage motors do not have
a large starting torque, and for applications where
such torque is required, repulsion-induction motors
are used. A repulsion-induction motor may be of the
split-phase or condenser type, but has a manual or au-
tomatic switch that allows current to flow between
brushes on the commutator when the motor is start-
ing, and short-circuits all commutator segments after
the motor reaches a critical speed. Repulsion-induc-
tion motors are so named because their starting torque
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depends on the repulsion between the rotor and the
stator, and their torque while running depends on in-
duction. Series-wound motors with commutators,
which will operate on direct or alternating current, are
called universal motors. They are usually made only
in small sizes and are commonly used in household ap-
pliances.



12. ENGINEERING AS A PROFESSION

Electrical and Electronics Engineering

Electrical and electronics engineering is the largest
and most diverse field of engineering. It is concerned
with the development and design, application, and manu-
facture of systems and devices that use electric power
and signals. Among the most important subjects in the
field are electric power and machinery, electronic cir-
cuits, control systems, computer design, superconduc-
tors, solid-state electronics, medical imaging systems,
robotics, lasers, radar, consumer electronics, and fibre
optics.

Despite its diversity, electrical engineering can be di-
vided into four main branches: electric power and ma-
chinery, electronics, communications and control, and
computers.

Electric Power and Machinery

The field of electric power is concerned with the de-
sign and operation of systems for generating, transmit-
ting, and distributing electric power Engineers in this
field have brought about several important developments
since the late 1970s. One of these is the ability to trans-
mit power at extremely high voltages in both the direct
current (DC) and alternating current (AC) modes, reduc-
ing power losses proportionately. Another is the real-
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time control of power generation, transmission, and dis-
tribution, using computers to analyse the data fed back
from the power system to a central station and thereby
optimizing the efficiency of the system while it is in op-
eration.

A significant advance in the engineering of electric
machinery has been the introduction of electronic con-
trols that enable AC motors to run at variable speeds by
adjusting the frequency of the current fed into them. DC
motors have also been made to run more efficiently this
way.

Electronics

Electronic engineering deals with the research, de-
sign, integration, and application of circuits and devices
used in the transmission and processing of information.
Information is now generated, transmitted, received, and
stored electronically on a scale unprecedented in history,
and there is every indication that the explosive rate of
growth in this field will continue unabated.

Electronic engineers design circuits to perform spe-
cific tasks, such as amplifying electronic signals, add-
ing binary numbers, and demodulating radio signals to
recover the information they carry. Circuits are also used
to generate waveforms useful for synchronization and
timing, as in television, and for correcting errorsindig-
ital information, as in telecommunications.

Prior to the 1960s, circuits consisted of separate elec-
tronic devices — resistors, capacitors, inductors, and
vacuum tubes — assembled on a chassis and connected
by wires to form a bulky package. The electronics revo-
lution of the 1970s and 1980s set the trend towards inte-
grating electronic devices on a single tiny chip of silicon
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or some other semiconductive material. The complex task
of manufacturing these chips uses the most advanced
technology, including computers, electron-beam lithog-
raphy, micro-manipulators, ion-beam implantation, and
ultraclean environments. Much of the research in elec-
tronics is directed towards creating even smaller chips,
faster switching of components, and three-dimensional
integrated circuits.

Communications and Control

Engineers work on control systems ranging from the
everyday, passenger-actuated, such as those that run a
lift, to the exotic, such as systems for keeping spacecraft
on course. Control systems are used extensively in air-
craft and ships, in military fire-control systems, in power
transmission and distribution, in automated manufac-
turing, and in robotics.

Computers

Computer engineering is now the most rapidly grow-
ing field. The electronics of computers involve engineers
in design and manufacture of memory systems, of cen-
tral processing units, and of peripheral devices. The field
of computer science is closely related to computer engi-
neering; however, the task of making computers more
«intelligent» (artificial intelligence), through creation
of sophisticated programs or development of higher level
machine languages or other means, is generally regarded
as the aim of computer science.

One current trend in computer engineering is micro-
miniaturization. Engineers try to place greater and
greater numbers of circuit elements onto smaller and
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smaller chips. Another trend is towards increasing the
speed of computer operations through the use of parallel
processors and superconducting materials.

Mechanical Engineering

Engineers in this field design, test, build, and oper-
ate machinery of all types; they also work on a variety
of manufactured goods and certain kinds of structures.
The field is divided into (1) machinery, mechanisms,
materials, hydraulics, and pneumatics; and (2) heat as
applied to engines, work and energy, heating, ventilat-
ing, and air conditioning. The mechanical engineer,
therefore, must be trained in mechanics, hydraulics,
and thermodynamics and must know such subjects as
metallurgy and machine design. Some mechanical en-
gineers specialise in particular types of machines such
as pumps or steam turbines. A mechanical engineer de-
signs not only the machines that make products but the
products themselves, and must design for both economy
and efficiency. A typical example of modern mechani-
cal engineering is the design of a car or an agricultural
machine. |

Safety Engineering

This field of engineering has as its object the preven-
tion of accidents. In recent years safety engineering has
become a speciality adopted by individuals trained in
other branches of engineering. Safety engineers develop
methods and procedures to safeguard workers in hazard-
ous occupations. They also assist in designing machin-
ery, factories, ships and roads, suggesting alterations
and improvements to reduce the possibility of accident.
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In the design of machinery, for example, the safety en-
gineer try to cover all moving parts or keep them from
accidental contact with the operator, to put cutoff
switches within reach of the operator and to eliminate
dangerous sharp parts. In designing roads the safety
engineer seeks to avoid such hazards as sharp turns and
blind intersections that lead to traffic accidents.



13. AUTOMATION IN INDUSTRY.
FIXED AND PROGRAMMABLE AUTOMATION

Automated production lines

An automated production line consists of a series of
workstations connected by a transfer system to move
parts between the stations. This is an example of fixed
automation, since these lines are set up for long produc-
tion runs, making large number of product units and
running for several years between changeovers. Each
station is designed to perform a specific processing op-
eration, so that the part or product is constructed
stepwise as it progresses along the line. A raw work part
enters at one end of the line, proceeds through each
workstation and appears at-the other end as a completed
product. In the normal operation of the line, thereisa work
part being processed at each station, so that many parts
are being processed simultaneously and a finished part is
produced with each cycle of the line. The various opera-
tions, part transfers, and other activities taking place on
an automated transfer line must all be sequenced and co-
ordinated properly for the line to operate efficiently.

Modern automated lines are controlled by program-
mable logic controllers, which are special computers that
can perform timing and sequencing functions required
to operate such equipment. Automated production lines
are utilized in many industries, mostly automobile,
where they are used for processes such as machining and
Pressworking.
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Machining is a manufacturing process in which metal
isremoved by a cutting or shaping tool, so that the remain-
ing work part is the desired shape. Machinery and motor
. components are usually made by this process. In many
cases, multiple operations are required to completely
shape the part. If the part is mass-produced, an automated
transfer line is often the most economical method of pro-
duction. Many separate operations are divided among the
workstations.

Pressworking operations involve the cutting and
forming of parts from sheet metal. Examples of such
parts include automobile body panels, outer shells of
laundry machines and metal furniture More than one
processing step is often required to complete a compli-
cated part. Several presses are connected together in se-
quence by handling mechanisms that transfer the par-
tially completed parts from one press to the next, thus
creating an automated pressworking line.

Numerical control

Numerical control is a form of programmable auto-
mation in which a machine is controlled by numbers (and
other symbols) that have been coded on punched paper
tape or an alternative storage medium. The initial appli-
cation of numerical control was in the machine tool in-
dustry, to control the position of a cutting tool relative
to the work part being machined. The NC part program
represents the set of machining instructions for the par-
ticular part. The coded numbers in the program specify
x-y-z coordinates in a Cartesian axis system, defining the
various positions of the cutting tool in relation to the
work part. By sequencing these positions in the program,
the machine tool is directed to accomplish the machin-
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ing of the part. A position feedback control system is used
in most NC machines to verify that the coded instruc-
tions have been correctly performed. Today a small com-
puter is used as the controller in an NC machine tool.
Since this form of numerical control is implemented by
computer, it is called computer numerical confrol, or
CNC. Another variation in the implementation of nu-
merical control involves sending part programs over tel-
ecommunications lines from a central computer to indi-
vidual machine tools in the factory. This form of numeri-
cal control is called direct numerical control, or DNC.

Many applications of numerical control have been de-
veloped since its initial use to control machine tools.
Other machines using numerical control include compo-
nent-insertion machines used in electronics assembly,
drafting machines that prepare engineering drawings,
coordinate measuring machines that perform accurate
inspections of parts. In these applications coded numeri-
cal data are employed to control the position of a tool or
workhead relative to some object. Such machines are used
to position electronic components (e.g., semiconductor
chip modules) onto a printed circuit board (PCB). It is
basically an x-y positioning table that moves the printed
circuit board relative to the part-insertion head, which
then places the individual component into position on the
board. A typical printed circuit board has dozens of in-
dividual components that must be placed on its surface;
in many cases, the lead wires of the components must be
inserted into small holes in the board, requiring great
precision by the insertion machine. The program that
controls the machine indicates which components are to
be placed on the board and their locations. This informa-
tion is contained in the product-design database and is
typically communicated directly from the computer to
the insertion machine.
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Automated assembly

Assembly operations have traditionally been per-
formed manually, either at single assembly workstations
or on assembly lines with multiple stations. Owing to the
high labour content and high cost of manual labour,
greater attention has been given in recent years to the
use of automation for assembly work. Assembly opera-
tions can be automated using production line principles
if the quantities are large, the product is small, and the
design is simple (e.g., mechanical pencils, pens, and ciga-
rette lighters). For products that do not satisfy these
conditions, manual assembly is generally required.

Automated assembly machines have been developed
that operate in a manner similar to machining transfer
lines, with the difference being that assembly operations,
instead of machining, are performed at the workstations.
A typical assembly machine consists of several stations,
each equipped with a supply of components and a mecha-
nism for delivering the components into position for as-
sembly. A workhead at each station performs the actual
attachment of the component. Typical workheads include
automatic screwdrivers, welding heads and other join-
ing devices. A new component is added to the partially
completed product at each workstation, thusbuilding up
the product gradually as it proceeds through the line.
Assembly machines of this type are considered to be ex-
amples of fixed automation, because they are generally
configured for a particular product made in high volume.
Programmable assembly machines are represented by the
component-insertion machines employed in the electron-
ics industry.



14. HISTORY OF ROBOTICS

The concept of robots dates back to ancient times,
when some myths told of mechanical beings brought to
life. Such automata also appeared in the clockwork fig-
ures of medieval churches, and in the 18th century some
clockmakers gained fame for the clever mechanical fig-
ures that they constructed. Today the term automaton
is usually applied to these handcrafted, mechanical
(rather than electromechanical) devices that imitate the
motions of living creatures. Some of the «robots» used
in advertising and entertainment are actually automata,
even with the addition of remote radio control.

The term robot itself is derived from the Czech word
robota, meaning «compulsory labour». It was first used
by the Czech novelist and playwright Karel Chapek, to
describe a mechanical device that looks like a human but,
lacking human sensibility, can perform only automatic,
mechanical operations. Robots as they are known today
do not only imitate human or other living forms. True
robots did not become possible, however, until the inven-
tion of the computer in the 1940s and the miniaturiza-
tion of computer parts. One of the first true robots was
an experimental model designed by researchers at the
Stanford Research Institute in the late 1960s. It was ca-
pable of arranging blocks into stacks through the use of
a television camera as a visual sensor, processing this
information in a small computer.

Computers today are equipped with microprocessors
that can handle the data being fed to them by various
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sensors of the surrounding environment. Making use of
the principle of feedback, robots can change their opera-
tions to some degree in response to changes in that envi-
ronment. The commercial use of robots is spreading, with
the increasing automation of factories, and they have
become essential to many laboratory procedures. Japan
is the most advanced nation exploring robot technology.
Nowadays robots continue to expand their applications.
The home-made robots (ropauunasn) available today may
be one sign of the future.



15. MEASUREMENTS

Metric System is a decimal system of physical units,
named after its unit of length, the metre. the metric sys-
tem is adopted as the common system of weights and
measures by the majority of countries, and by all coun-
tries as the system used in scientific work.

Weights and Measures

Length, capacity, and weight can be measured using
standard units. The principal early standards of length
were the palm or hand breadth, the foot, and the cubit,
which is the length from the elbow to the tip of the mid-
dle finger. Such standards were not accurate and defi-
nite. Unchanging standards of measurement have been
adopted only in modern time.

In the English-speaking world, the everyday units of
linear measurement were traditionally the inch, foot,
yard and mile. In Great Britain, until recently, these
units of length were defined in terms of the imperial
standard yard, which was the distance between two lines
on a bronze bar made in 1845.

In Britain units of weight (ounces, pounds, and tons) are
now also derived from the metric standard — kilogram.
This is a solid cylinder of platinum-iridium alloy main--
tained at constant temperature at Sevres, near Paris. Cop-
ies, as exact as possible, of this standard are maintained
by national standards laboratories in many countries.

International System of Units is a system of meas-
urement units based on the MKS (metre-kilogram-sec-
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ond) system. This international system is commonly re-
ferred to as SI.

At the Eleventh General Conference on Weights and
Measures, held in Paris in 1960 standards were defined
for six base units and two supplementary units:

Length

The metre had its origin in the metric system. By in-
ternational agreement, the standard metre had been de-
fined as the distance between two fine lines on a bar of
platinum-iridium alloy. The 1960 conference redefined
the metre as 1,650,763.73 wavelengths of the reddish-
orange light emitted by the isotope krypton—86. The
metre was again redefined in 1983 as the length of the
path travelled by light in a vacuum during a time inter-
val of 1/299,792,458 of a second.

Mass

When the metric system was created, the kilogram was
defined as the mass of 1 cubic decimetre of pure water at
the temperature of its maximum density or at 4.0 °C.

Time

For centuries, time has been universally measured in
terms of the rotation of the earth. The second, the basic
unit of time, was defined as 1/86,400 of a mean solar day or
one complete rotation of the earth on its axis in relation to
the sun. Scientists discovered, however, that the rotation
of the earth was not constant enough to serve as the basis of
the time standard. As a result, the second was redefined in
1967 in terms of the resonant frequency of the caesium
atom, thatis, the frequency at which this atom absorbs en-
ergy: 9,192,631,770 Hz (hertz, or cycles per second).
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Temperature

The temperature scale isbased on a fixed temperature,
that of the triple point of water at which it’s solid, liquid
and gaseous. The freezing point of water was designated
as 273.15 K, equalling exactly 0° on the Celsius tempera-
ture scale. The Celsius scale, which is identical to the
centigrade scale, is named after the 18th-century Swed-
ish astronomer Anders Celsius, who first proposed the
use of a scale in which the interval between the freezing
and boiling points of water is divided into 100 degrees.
By international agreement, the term Celsius has offi-
cially replaced centigrade.

One feature of SI is that some units are too large for
ordinary use and others too small. To compensate, the
prefixes developed for the metric system have been bor-
rowed and expanded. These prefixes are used with all
three types of units: base, supplementary, and derived.
Examples are millimetre (mam), kilometre/hour (km/h),
megawatt (MW), and picofarad (pF). Because double pre-
fixes are not used, and because the base unit name kilo-
gram already contains a prefix, prefixes are used not with
kilogram but with gram. The prefixes hecto, deka, deci,
and centi are used only rarely, and then usually with
metre to express areas and volumes. In accordance with
established usage, the centimetre is retained for body
measurements and clothing.

In cases where their usage is already well estab-
lished, certain other units are allowed for a limited
time, subject to future review. These include the nau-
tical mile, knot, angstrom, standard atmosphere, hec-
tare, and bar.



16. COMPUTERS

Computer is an electronic device that can receive a
program (a set of instructions) and then carry out this
program by calculating numerical information.

The modern world of high technology is possible
mainly due to the development of the computer. Com-
puters have opened up a new era in manufacturing by
means of automation, and they have enhanced modern
- communication systems.

Personal computers

Personal computers are also called microcomputers or
home computer. The most compact are called laptops.
They are portable and work on built-in batteries.

Personal computers are designed for use at homes,
schools, and offices. At home they can be used for home
management (balancing the family finances, for exam-
ple) and for playing computer games, watching films or
listening to music. Schoolchildren can use computers for
doing their homework and many schools now have com-
puters for independent learning and computer-literacy
studies. In the office personal computers may be used for
word processing, bookkeeping, storage and handling of
necessary information.

Personal computers were made possible by two tech-
nical innovations in the field of microelectronics: the
integrated circuit, or IC, which was developed in 1959
and the microprocessor that first appeared in 1971. The
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IC permitted the miniaturization of computer-memory
circuits, and the microprocessor reduced the size of a
computer’s CPU to the size of a single silicon chip.

Because a CPU calculates, performs logical opera-
tions, contains operating instructions, and manages data
flows, a complete microcomputer as a separate system
was designed and developed in 1974.

In 1981, IBM Company offered its own microcomputer
model, the IBM PC that became a necessary tool for al-
most every business. The PC’s use of a 16-bit microproc-
essor initiated the development of faster and more pow-
erful personal computers, and its use of an operating
system that was available to all other computer makers
led to a standardisation of the industry.

In the mid—-1980s, a number of other developments
were especially important for the growth of personal com-
puters. One of these was the introduction of a powerful
32-bit CPU capable of running advanced operating sys-
tems at high speeds.

Another innovation was the use of conventional oper-
ating systems, such as UNIX, 0S/2 and Windows. The
Apple Macintosh computers were the first to allow the
user to select icons — graphic symbols of computer func-
tions — from a display screen instead of typing com-
mands. New voice-controlled systems are now available,
and users are able to use the words and syntax of spoken
language to operate their personal computers.



17. HISTORY AND FUTURE OF THE INTERNET

The Internet technolggy was created by Vinton Cerf
in early 1973 as part of a project headed by Robert Kahn
and conducted by the Advanced Research Projects
Agency, part of the United States Department of De-
fence. Later Cerf made many efforts to build and stand-
ardise the Internet. In 1984 the technology and the net-
work were turned over to the private sector and to gov-
ernment scientific agencies for further development. The
growth has continued exponentially. Service-provider
companies that make ¢gateways» to the Internet avail-
able to home and business users enter the market in ever-
increasing numbers. By early 1995, access was available
in 180 countries and more than 30 million users used the
Internet. The Internet and its technology continue to
have a profound effect in promoting the exchange of in-
formation, making possible rapid transactions among
businesses, and supporting global collaboration among
individuals and organisations. More than 100 million
computers are connected via the global Internet in 2000,
and even more are attached to enterprise internets. The
development of the World Wide Web leads to the rapid
introduction of new business tools and activities that may
lead to annual business transactions on the Internet
worth hundreds of billions of dollars.
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18. AGRICULTURAL MACHINERY

Agricultural machines are used to till soil and to plant,
cultivate, and harvest crops. Since ancient times, when
cultures first began cultivating plants, people have used
tools to help them grow and harvest crops. They used
pointed tools to dig and keep soil loosened, and sharp,
knife-like objects to harvest ripened crops. Modifications
of these early implements led to the development of small
hand tools that are still used in gardening, such as the
spade, hoe, rake and trowel, and larger implements, such
as ploughs and larger rakes that are drawn by humans,
animals, or simple machines.

Modern machinery is used extensively in Western
Europe, Australia, the United States, the Russian Fede-
ration and Canada.

Modern large agricultural implements, adapted to
large-scale farming methods, are usually powered by die-
sel- or petrol-fuelled internal-combustion engines. The
most important implement of modern agriculture is the
tractor. It provides locomotion for many other implements
and can furnish power, via its power shaft, for the opera-
tion of machines drawn behind the tractor. The power
shafts of tractors can also be set up to drive belts that op-
erate equipment such as feed grinders, pumps, and elec-
tric-power generators. Small implements, such as port-
able irrigators, may be powered by individual motors.

Implements for Growing Crops

Many types of implements have been developed for the
activities involved in growing crops. These activities in-
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clude breaking ground, planting, weeding, fertilizing,
and combating pests.

Ground is broken by ploughs to prepare the seed-bed.
A plough consists of a blade-like ploughshare that cuts
under, then lifts, turns, and pulverizes the soil. Modern
tractor ploughs are usually equipped with two or more
ploughshares so that a wide area of ground can be bro-
ken at a single sweep. Harrows are used to smooth the
ploughed land and sometimes to cover seeds and ferti-
lizer with earth. The disc harrow, which has curved,
sharp-edged steel discs, is used mainly to cut up crop
residues before ploughing and to bury weeds during seed-
bed preparation. Rollers with V-shaped wheels break up
clods of soil to improve the aeration of the soil and its
capacity for taking in water.

Some cereal crops are still planted by broadcasting
seeds—that is, by scattering the seeds over a wide area.
Machines for broadcasting usually consist of a long seed-
box mounted on wheels and equipped with an agitator to
distribute the seeds. Broadcast seeds are not always cov-
ered by a uniform or sufficient depth of soil, so seeding
is more often done with drills, which produce continu-
ous furrows of uniform depth. Specialized implements
called planters are necessary for sowing crops that are
planted in rows, such as maize. Maize planters and other
similar machines have a special feed wheel that picks up
small quantities of grain or separate kernels and places
them in the ground.

Fertilizer can be distributed during the winter or
shortly before seeding time. Commercial fertilizers are
commonly distributed, along with seeds, by drills and
planters. Manure is distributed most efficiently by a
manure spreader, which is a wagon equipped with a bot-
tom conveyor to carry the fertilizer back to a beater at-
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tachment, which disintegrates it and then scatters it on
the ground.

After crops have begun to grow, a cultivator is used to
destroy weeds and loosen and aerate the soil. A flame
weeder, which produces a hot-air blast, can be used to de-
stroy weeds growing around crops, such as cotton, that
have stems of tough bark. The weeds are vulnerable to the
hot air, but the tough stems protect the crops from dam-
age. Chemical herbicides applied in the form of a spray
or as granules are used extensively for weed control.

Insecticides for pest control are applied to soil and
crops in the form of granules, dust, or liquid sprays. A
variety of mechanical spraying and dusting equipment
is used to spread chemicals on crops and fields; the ma-
chinery may be self-powered, or drawn and powered by a
tractor. In areas where large crops of vegetables and
grain are grown, aircraft are sometimes used to dust or
spray pesticides.

Chemical pesticides are used in nearly all farming op-
erations undertaken in developed countries. However,
increasing concern over the harmful effects that pesticides
may have on the environment has led to the use of alter-
native forms of pest control. For example, farmers use
crop rotation to prevent pests that feed on a certain crop.
Also, certain pests are controlled by introducing an or-
ganism that damages or kills the pests, but leaves the
crops unharmed. Finally, some crops are being geneti-
cally engineered to be more resistant to pests.

Implements for Harvesting Crops

Most cereal crops are harvested by using a combine—
amachine that removes the fruiting heads, beats off the
grain kernels, and cleans the grain as the combine moves
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through the fields. The cleaned grain is accumulated in
an attached grain tank.

Wheat and other cereal crops are harvested by a com-
bine which, as it moves along the rows, picks the ears
from the stalks and husks them. The ears are then trans-
ferred either to a sheller, which removes the kernels from
the ear, or to a vehicle trailing behind the machine.

Hay harvesting usually requires several steps. First,
the hay is cut close to the ground with a mower. After
drying in the sun, most hay is baled. In baling, the pick-
up baler lifts the hay to a conveyor that carries it to a
baling chamber, which compresses the hay into bales
weighing up to 57 kg or more and ties each bale with
heavy twine or wire. A machine called a field chopper
cuts down green hay or field-cured hay for use as animal
feed. After being eut down, the hay is stored in a stlo and
allowed to ferment; this type of animal feed is nutritious
and resistant to spoilage.

Specialized machinery is also used to harvest large
root crops such as potatoes and sugar beet and to harvest
fruits and vegetables. Some mechanical fruit-pickers
that are used to harvest tree fruits, such as plums, cher-
ries, and apricots shake the fruit tree, causing the fruit
to fall on to a raised catching frame that surrounds the
tree. Nut crops can also be harvested in this manner.

Use of agricultural machinery substantially reduces
the amount of human labour needed for growing crops.
The average amount of labour required per hectare to
produce and harvest corn, hay, and cereal crops has fallen
to less than a quarter of what was required only a few
decades ago.



APPENDIX A
BASIC NUMERACY SKILLS TEST

‘Write in words and solve:
1.a.-3+4= b.-5:2=
c.0,06x1,56= d.3/8x5=
e.78:0,23x-5=10;x=7
f.X%xX 4=
. Convert 5/12 to a decimal.
. Express 0,28 as a fraction.
. What is 67.469 to 3 significant figures?
. Find 16% of 8.
. Find 18 as a percentage of 64.
. The price of an item including the dealer’s 20%
mark-up is $36. What did it cost before the mark-up?
8. If it costs $6 to drive k miles, then what is the cost
of driving 4 miles?
9. Items priced at m pence per dozen are repacked in
boxes of 100. What will the cost of such a box be, in pounds?
10. There are f female workers and m male workers in
a factory. Write down an algebraic expression to show
that the total work-force must be less than 150.
11. Where does the graph of s = 3t + 5 cross the t-axis?

OGN

Vocabulary:
(x) — multiply, times
(:) — divide, divided by
(+) — add, sum up, plus,
(=) — subtract, minus,
(=) — equals, is equal, makes,
2% — two in the second power.
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This supplement shows the quantitative relationship
between several important British/American (Brit./
U.S.) units of measure and the relevant units of the met-
ric system of measurement. The units dealt with here
come under the headings of

1. Linear Measures 5. Power and Work
2. Square Measures 6. Speeds

3. Cubic Measures 7. Temperatures

4. Weights

The British units of measure are also used in the U.S.A.
unless exceptions are expressly stated in brackets.

The conversion tables included in this supplement are
drawn up for practical use and related to British units of
measure.

Abbreviations of the terms are given in brackets ()
behind the expression when it appears in the text for the
first time.

. 1. Linear Measures British

" 1 statute mile (mmi.) = 1,760 yards

1 yard (yd) = 3 feet
1 foot (ft) = 12 inches
1 inch (in.) = 1,000 mils

Metric:
1 kilometre (km) =1,000 metres
1 metre (m) = 100 centimetres
1 centimetre (cm) = 10 millimetres (nmm)
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Metric equivalents of British linear measures
1 mile = 1.609347 km
1yard=0.9144m=91.44 cm = 914.4mm
1 foot = 0.3048 m = 30.48 cm = 304.8mm
1inch=0.0254m=2.54 cm = 25.4 mm
Note: The decimal point placed after the unit and de-
noting tenths, hundreds etc. is in the Russian way of
writing replaced by a comma.
British equivalents of metric linear measures
1km=0.621370 mi.
1m=3.281 ft = 39.4in.
l1em=0.033 ft=0.394 in.
1 mm=0.0394in.
Conversion Table. Conversion of inches expressed in decimal
fractions into millimetres and vice versa

IN.| MM |IN.| MM | IN.| MM | IN. MM

0.01| 0.25 | 4.0 [ 101.60]0.01| 0.0004 | 4.0 | 0.1575

0.05) 1.27 | 5.0} 127.00}0.05] 0.0020 | 5.0 | 0.1968

0.1] 2.564 | 6.0 | 152.40] 0.1 | 0.0039| 6.0 | 0.2362

0.5]12.70| 7.0 | 177.80] 0.5 { 0.0197 | 7.0 | 0.2756

1.0 [ 25.40} 8.0 | 203.20| 1.0 | 0.0394 | 8.0 | 0.3150

2.0 | 50.80| 9.0 | 228.60| 2.0 | 0.0787 | 9.0 | 0.3543

3.0 | 76.20)10.0| 254.00| 3.0 | 0.1181 | 10.0| 0.3937

Example: 4.687in.=7? 4.0in.=101.6000 mm

SOLUTION 0.6in. = 15.2400 mm
0.08 in. = 2.0320 mm
0.007in.=0.1778 mm
4.687in. = 1.19.0498mm
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Conversion Table. Conversion of feet into metxes
and vice versa

FT

M

FT M

M

FT

M

FT

0.01{ 0.003

4.0 | 1.219

0.01

0.033

4.0

1 13.123

0.05( 0.015

5.0 | 1.524

0.05

0.164

5.0

[ 16.404

0.1

| 0.030

6.0 | 1.829

0.1

. 0.328

| 6.0

 10.685

0.5

0.152

7.0 | 2.134

0.5

1.640

7.0

 22.966

1.0

0.305

| 8.0 | 2.438

1.0

3.281

8.0

| 26.247

2.0

' 0.610

0.0 | 2.743

2.0

| 6.561

[ 9.0

29.528

3.0

' 0.914

10.0( 3.048

3.0

' 9.842

10.0

32.808

British:
1 square mile (sq. mile) = 640 acres
1 acre = 10 square chains
1 square chain = 16 square rods
1 square rod (sq.rd) = 30.25 square yards
1 square yard = 9 square feet

1 square feet = 144 square inches
Metric:
1 square kilometre (km?)= 1,000,000 square metres (m%)
1 square metre = 10,000 square centimetres (cm?)
I square centimetre = 100 square millimetres (mm?)
Metric equivalents of British square measures

1 sq. mile = 2.5899 km

2. Square measures

1 acre =4047.0 m?
1sq. yard = 0.836 m?®
1 sq. foot = 0.0929 m? = 929 em?
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1sq. in. = 6.452 cm?= 645.2 mm?
British equivalents of metric square measures
1 km?=0.3861 sq. mile
1 m2=10.764 sq. feet
lem?=0.155 sq. in.
1 mm?2=0.00155 sq. in.

Conversion Table. Conversion of sq. ft into m? and vice versa

sq. ft| m? sq. ft m? m? |sq.ft| m? sq. ft
0.1 [ 0.009] 6.0 0.557 1 0.01] 0.11 6.0 64.58
0.5 | 0.046 7.0 0.650 | 0.05] 0.54 7.0 '75.35
1.0 {0.093| 8.0 0.743 1 0.1 | 1.08 8.0 86.11
2.0 10.186]| 9.0 0.836 | 0.5 | 5.38 9.0 96.87
3.0 [0.279] 10.0 | 0.929 | 1.0 {10.76| 10.0 107.64
4.0 | 0.372| 100.0 | 9.290 | 2.0 |21.53| 100.0 | 1,076.39
5.0 | 0.465|1,000.0{92.903| 3.0 |32.29| 500.0 | 5,381.94

4.0 ;43.06|1,000.0] 10,763.87

5.0 | 53,82

Conversion Table. Conversion of sq. in. into cm? and vice versa

sq. in.[ cm? | sq. in. cm? cm? |sq. in.] om? sq. in.
0.01 | 0.06 5.0 32.26 | 0.01(0.002| 5.0 0.775
0.05]0.32| 6.0 38.71 | 0.05(0.008| 6.0 0.930
0.1 | 0.65 7.0 45.16 0.1 10.016] 7.0 1.085
0.5 | 3.23| 8.0 |- 51.61 0.5 (0.078| 8.0 1.240
1.0 | 6.45 9.0 58.06 1.0 |0.155| 9.0 1.395
2.0 {12,90| 10.0 64.52 2.0 {10.3101 10.0 1.550
3.0 [19.35( 100.0 | 645.16 | 3.0 |0.465( 100.0 | 15.550
4.0 |25.811,000.0)6,451.63| 4.0 ]0.620|1,000.0|155.000
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British:

3. Cubic Measures

1 cubic yard (cu. yd) = 27 cubic feet

1 ciibic foot (cu. ft) = 1,728 cubic inches (cu. in.)
1 gallon (gal.) = 4 quarts

1 quart (qt.) = 2 pints (pt.)
1 pint = 16 fluid ounces (U. S.) = 20 fluid ounces

(Brit.)
Metric:

1 cubic metre (m®) = 1,000,000 cubic centimetres (cm?)
1 cubic centimetre = 1,000 cubic millimetres (mm?)
1 hectolitre (hi) =100 litres (1) = 100,000 cubic cen-

timetres

1 litre = 1,000 cubic centimetres

Metric British
equivalents of equivalents of
British cubic metric cubic
measures measures
1 cu. yd =0.76453 m? 1md |=1.308 cu. yd
lcuft =(0.02832 m? 1m? |=34.314 cu. ft
1 cu. ft =28.3171 11 = 0.0353 cu. ft
1 cu. in. =16.38716 cm® |11 = 0.2200 gal. (Brit.)
1 gal.(Brit.) =4,546 1 11 = (.2642 gal. (U. 8.)
_ = 1.7598 pt. (Brit.),

1 gal. (U. 8.) =3.7851 11 liquid
1 gt. (Brit.), _ = 2.1134 pt. (U. S.),
liquid =1,13651 11 liquid
1 gt. (U. 8.), _ s | .
liquid = (0.9463 1 lem® |=61.0 cu. in.
1 pt. (Brit.), ~ 1 _ .
liquid =0.56821 mm® |- 0.061 cu. in.
1 pt, (U. 8)), -
liquid =0.47311
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Conversion Table. Conversion of. cu. ft into m? and vice versa

cu. ft{ m? cu. ft m? m? | cu. ft m? cu.ft

0.1 |0.003{ 6.0 01701 0.1 | 3.53 6.0 211.89

0.5 |0.014( 7.0 0.198 1 0.5 | 17.66] 7.0 247.20

1.0 ]0.028] 8.0 0.227 1 1.0 135.31| 8.0 282.52

2.0 10.057| 9.0 0.255 | 2.0 | 70.63} 9.0 317.83

3.0 10.085] 10.0 | 0.283 | 3.0 [{105.94] 10.0 | 353.14

4.0 {0,113} 100.0 | 2.832 | 4.0 {141.26] 100.0 { 3,531.44

5.0 {0.142/1,000.0{ 28.317]| 5.0 {176.57{1,000.0(35,314.45

Conversion Table. Conversion of cu. ft into L and vice versa

cu. ft 1 cu.ft 1 1 | cu.ft 1 cu.ft

0.01| 0.28 5.0 141.58 | 0.1 | 0.004 7.0 0,247

0.05] 1.42 6.0 169.90 1 0.50.018 8.0 0.283

0.1 ] 2.83 7.0 198.21 | 1.0]0.035] 9.0 0,318

0.5 |14.16| 8.0 226.53 | 2.0(0.071] 10.0 0.353

1.0 | 28.32] 9.0 254.85 | 3.0 |0.106{ 100.0 | 3.532

2.0 | 56.63| 10.0 283.16 | 4.0 {0.141]| 1,000.0| 35,315

3.0 | 84.95| 100.0 | 2,831.62{ 5.0 [{0.177]10,000.0|353.154

4.0 |113.26|1,000.0|28,316.22| 6.0 1 0.212
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Conversion Table. Canversion of cu. in. into cm?
and vice versa

cu. in{ em® | cu.in cm? em® |cu. in| cm? cu. in
0.01} 0.16 5.0 81.94 0.1 ]0.066 7.0 0.427
0.05} 0.82 6.0 98.32 | 0.5]0.031] 8.0 0.488
0.1} 1.64 7.0 114.71' 1.0 | 0.061 9.0 0.549
0.5 | 8.19 8.0 131.10 | 2.0 | 0.122] 10.0 0.610
1.0 116.39| 9.0 147.48 | 3.0 10.183} 100.0 | 6.102
2.0 132.77] 10.0 163.87 | 4.0 | 0.244} 1,000.0| 61.023
3.0 149.16( 100.0 | 1,638.72} 5.0 { 0.305{10,000.0{610.234
4.0 | 65.5511,000.0{16,387.16| 6.0 ; 0.366
4. Weights (Avoirdupois)
British:

1 long ton (tn. 1.)= 2,240 pounds = 20 hundredweight
1 short ton (tn. sh.) = 2,000 pounds

1 hundredweight (cwt.) = 112 pounds
1 pound (1b.) = 16 ounces {0z.)

1 ounce = 437.5 grains Troy

Metric:
1 metric ton (t) = 10 decitons (dt)
1 deciton = 100 kilograms (kg)

1 kilogram = 1000 grams (g)
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Metric equivalent of British
weights

British equivalent of metric
weights

1 tn. long. = 1.016 t =
=1,016.064 kg

1t = 0.9842 tn. 1.

1 tn. short. = 0.9072 t =
=907.2 kg

1dt =0.09842 tn, 1.

1 ewt. (long) = 50.8023 kg

1 kg= 2.2046 1b. = 35.274 oz.

11b. =0.4536 kg

12=10.03527 oz. = 15.432
grains

loz.=28.35¢g

1 grain = 0.0648 g

Conversion Table. Conversion of lb. into kg and vice versa

b. | kg 1b. kg |kg| Ib. kg 1b.
0.1/0.05| 7.0 3.18 |o0.1/0.22| 7.0 15.43

0.5|0.23] 8.0 3.63 (o0.5]1.10( 8.0 17.64

1.0/ 0.45| 9.0 4.08 |1.0[2.20 9.0 19.84

2.0/091| 10.0 | 454 |2.0[4.41| 100 22.05

3.0/ 1.36] 100.0 | 45.36 |3.0]6.61| 100.0 | 220.46

4.0] 1.81] 1,000.0| 435.50 | 4.0] 8.82( 1,000.0| 2,204.62
5.0 | 2.27 |10,000.0] 4,535.92| 5.0 |11.02/10,000.0{22,04.6.22
6.0 2.72 6.0 13.23

Conversion Table. Conversion of oz. into g and vice versa

0z. g oz. g g oz. g oz.
0.01 | 0.28 5.0 141.75 | 0.02 } 0,001} 5.0 [ 0.176
0.05 | 1.42 6.0 170.10 | 0.65 { 0,002{ 6.0 | 0.212
0.1 2.84 7.0 198.45 0.1 10.004| 7.0 |0.247
0.5 | 14.17( 8.0 226.80 0.5 |0.018] 8.0 | 0.282
1.0 | 28.35| 9.0 255.15 1.0 {0.035{ 9.0 | 0.317
2.0 | 56.70| 10.0 | 283.50 2.0 [0.071| 10.0 | 0.353
3.0 | 85.05| 100.0|2,834.95|] 3.0 {0.106] 100.0 | 3.527"
4.0 |113.40 4.0 |0.141
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5. Power and work

Brilish:
1 horsepower (h. p.) = 33,000 foot-pounds per
minute (ft-1b./min) = 550 foot-pounds per second
(ft-1b./sec) '
1 British Thermal Unit (B. Th. U.) = 778 foot-
pounds (ft-1b.)
1 horsepower-hour (h. p.-hr.) = 1,980,000 foot-
pounds = 2,545 B.Th.
Metric:
1 metric horsepower (PS) = 75 kilogram-metres/sec-
ond =75 kgm/s
1 kilowatt (kW) = 1000 watts (W) =102 kgm/s
1 kilowatt-hour (kWh)= 3,600,000 watt-seconds (W/s)
Relationship between various units:
1h.p.=746 W=0.746 kW =1.014 PS
1h.p.=76.065kgm/s lh.p.nr. = 0.746 kVh
1 B.ITh.U.=0.000292 kWh = 0.252 kecal
1£{t.1b. =0.1383 kgm
1 kgm = 7.231 fi-lb.
1 kcal = 3.968 B.Th.U.
1 kW =1.34 h.p. = 44,220 ft-1b./min = 3,415 B.
Th.U. per hour
1 W = 0.00134 h. p. = 44.22 ft-Ib./min = 3.42 B.
Th. U. per hour

6. Speeds

100 feet per minute (ft/min) = 30.5 metres per minute
(m/min) = 0.508 metres per second (m/sec)

1 mile per hour (m. p. h.)=1.609 km/h

The speed of shafts (e. g. of a motor) is expressed in
terms of revolutions per minute (r. p. m.).
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7. Temperatures

Temperatures are expressed in degrees of temperature
scales. There are scales based on the following different
units:

Celsius or Centigrade (C., °C)

Fahrenheit (F., 'F)

Reaumur (R., 'R)

Kelvin (K., 'K)

Relationship: 100°'C=212°F=80"R=373°'K



APPENDIX C

Mpeanoru, obo3navaioume ABMIKEHHe

1o
JBHIKeHHe 10 HaIpaBJeHUIO K npeaMery (JIHmy), mpo-
TexalomeMmy npoueccy: Come to me. — IlogoitauTte Ko MHe.

from
IBYKEHMe OT IpeaMeTa (JINIa), yAaJleHue OT IpoTeKa-
IOIIEero mpolecca:
Take this book from the table.— Y6epu KHATY €O CTOJA.
I come from Russia. — $1 n3 Poccumn.

into
JIBH)KeHUe BHYTPh OrPAHNYEHHOr0 IIPOCTPAHCTRA:
Put the book into the bag. — 10101 KHUT'Y B TOPTOHENS.

out of

JIBHoKeHHe U3 OrPpaHNMYeHHOro MpoCTPaHCTBa:

Take the book out of the table. — [JocTaHL KHUTY U3
cToJa.

on(to) /onto
IBH)KEHUE HA TOBEPXHOCTE:
Snow fell onto the ground. — CHer najzaj Ha 3eMJIO.

through uepes, cKBO3b:
Hewent in through the door. — OH Bomesx uepes ABepb. -
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Mpeaaoru, o6o3navaoume MecTo

al

MeCTOHAXOXKAeHWe y IpeAMeTa (JIHIa), a TaKXKe TaM,
rZie IpOTEeKaeT OmpeAesIeHHBIH nmpouecce:

I am sitting at the table. — A cnxy y cToia.

I study at school. — $I yuych B mkoJe.

The pupils are at the lesson. —YueHUKHU Ha ypoKe.

s

in

MeCTOHaXO0XKAeHUe BHYTPY OrPaHUYEeHHOTO IPOCTPaH-
cTBa:

He isin the office. — Oun B oduce.

The books are in the bag. — Kuurn B moprdene.

on
MeCTOHaXO0XK/[eHIe Ha IOBEPXHOCTH:
The book is on the desk. — Kuura na cTose.

under
MeCTOHaXO0MKIeHUe Mo/ APYTUM HIpeAMeTOM:
The book is under the table. — Kuura mox cToJoMm.

across uepes:
My school is across the street. — Moa mKoiaa Haxo-
JUTCH yepes JOPory.

above

MecToHaxo:xjeHNe HaJ LPYTHUM IPESMETOM:

There is a lamp above the table. — Hap cTosoM BuCHT
JlaMIa.

between mexny:

Between us. — Mexay HaMu.
in front of

MeCTOHAXO0MKIeHue npeaMera (JIMIa) BIiepegy APYroro
npeamera {(uIa)
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There is a telephone in front of him. — Ilepex aum
CTOUT Teed)OH.

behind MecToHaXOXJeHHe npeAMeTa (IHLA) DIO3aAH
JIpyroro npezamMera (JIuia),

There is a sport ground behind our school. — 3a nameii
IIKOJION CIIOPTIJIOIIALKA.

around

MeCTOHAaXO0KIeHHe OZHOTO IpeaMeTa BOKPYT APYroro
npeamera: We are sitting around the table. — Mu1 cugum
BOKpYT CTOJIA.

beyond oo Ty cToponry:
Beyond the limits of the city. — 3a npeaesamu ropoja.

over HaJ, 4epe3, CBepX:
There is a bridge over the river. — Hajx pekoit MOCT.

near
BOJIN3Y, OKOJIO, PANOM C, BO3JIE, 3a:
She is sitting near the table. — Ona cHAHAT 34 CTOJOM.

up BBEPX:
Up the river. — Bsepx o peke.

down BHUS3:
Down the river. — Baus no peke.

MpeaAorn BpeMenu

in
BHYTPH BpeMeHHOTo oTpeska: In April, in 1999. — B
ampene, 8 1999 rony.

in
yepes HEKOTOpoe BpeMd: in an hour, in two days —
4epes yac, yepes ABa JHA
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at B (Touka Bo BpeMeHH):
at 5 o’clock, at midnight — B 5 yacos, B OJHOYE

on

B (C Ha3BaHHEM AHEH HeJeJH, AaTaMu):

on Monday, on the 10th of February- B noseaenbLHNK,
10 deBpansa

by
K onmpefeleHHOMY MOMeHTY: by 8 o’clock tomorrow —
K 8 uacaM 3aBTpa

from... till / from... to... or... fo:
from 5till6 o’clock [ from 5 to 6 o’ clock — ¢ 5-th 1o 6-T11

for
B TeucHME (OTPEe30K BpeMeHM):
for arn hour — B TeueHHe Yaca

during
BoBpeM4 (uero-nu6o):
during the lesson— Bo BpeMA YpoKa

after nocye (gero-n1u6o):
after work — mocJje paboTn

before

nepern (ueM-sin60): before the lesson- nepen ypoKkoM
within

BHYTPH, B paMKax: within a month — B TeueHHe
Mecsna

Mpoune npearoru

by
-“BPH, 0KOJ0, TOCPEACTBOM:
by the window, by plane — oxo0a0 OKHa, caMONETOM
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with BmecTe c:
with a friend — ¢ gpyrom

for pns:
I’ll do it for you. — 51 caenaio aTo Ajs Tebd.

Hauboaee ynorpebuteAbHbie Hapeuus.

Hapeuna MecTa W HanpaBAGHUR:
here — 3zech, TYT
there — tam
somewhere — rae-to, rae-HUGYAL
anywhere — Be3ze, IOBCIOAY, Iie-HUOYAL
nowhere — HHUTZe
inside — BHyTDH
outside — crapyxn
down — BHN3y
back — c3agu, Hasax
away — BJaJIH, BOH, IPOYb
downward — Buus
upward — BBepx

Hapeuusa spemeHn:

now — ceiiuac, Teneps
before — 5o, mepex, opexae
ever — Korga-anbo
never — HHKOT/A
always — Bcerzma
often — gacTo
usually — o6sraH0
seldom — pezxo
still — Bce-eme
already — yxe
just — TeABKO-UYTO, TOSBKO
yet — eme, yxe
sometimes — umBOITIA
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today — cerogusa
tomorrow — 3aBTpa
yesterday — Buepa
recently — mezaBsHO
lately — B mocsieguee Bpemsa
commonly — 06BIYHO
Hapeuus o6Gpa3a AelicTBus:
slowly — mepenmo
quickly — 6s1cTpPO
easily — smerxo
calmly — cnokoiino
brightly — sapxo
hardly — ¢ Tpyzmom, ensa
Hapeuusi Mepbl U cTeneHu:
much — MHOrO, CHALHO
little — memnuoro, mauo
enough — nocraTouno
too — caumxom
almost — yxxe, moutu
very — O4eHb

Hau6oaee ynotpebuteasbiibie cythdukcbl U npeuKcbl
CYLLECTBUTEAbHbIX

-er/or — teacher, writer, actor, doctor

-ist — scientist, artist

-ment — movement, development, government
-ess — fortress, hostess, actress

-ian — musician, technician, politician

-ance — distance, importance, appearance
-(t)ion — revolution, translation, operation
-ity/-ty — popularity; honesty, morality, ability
-hood — childhood, neighbourhood

-y — energy, assembly
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-ship — friendship, leadership

-age — passage, marriage

-ism — heroism, socialism, capitalism
-ant — assistant, cousultant

-ence — conference, silence, difference
-ure — culture, picture, agriculture
-ing — building, reading, meeting
-dom — freedom, kingdom, wisdom
-sion/ssion — revision, session, discussion,
-ness — happiness, illness, darkness
(-s)ure — pleasure, treasure, measure

il. Mpeduxce! cyulecTBUTEABHbIX

re — reconstruction,

co — cooperation, coexistence

dis — disadvantage, discomfort, distaste

in — inaccuracy, independance

mis — misunderstanding, misprinting, misinformation
im — impossibility, impatience

un — unemployment, unconcern, unreality

il — illegality, illiteracy.

Hauboaee ynorpe6uTeAbHble cycdduKebi U npeduKebl
rAaroAoBs

|. Cydhcbucnl
en — deepen, lighten, strengthen;
fy — classify, electrify, specify
ize — organize, characterize, mechanize
ate — indicate, activate, translate
co — cooperate, coexist, collaborate
de — decode, decompose, demobilize
dis — disbelieve, disapprove, disapear
in — input, inlay, incut, indraw
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im — immigrate, impart, implant;

inter — interact, interchange, interdepend

ir — irradiate, irrigate, irritate

over — overcome, overheat, overhear, overlook
re — readjust, rebuild, reconstruct,rewrite
mis — misprint, misunderstand, miscount.

HaunboAaee ynoTpebureAbHble cydduKrcs! U npeduKebi
NPUAAraTeAbHbIX

-ful — careful, beautiful, useful, powerful
-ant — distant, important, resistant

-ous — famous, dangerous, various

-ed — talented, developed, interested

-ing — interesting, disappointing

-al — natural, cultural, territorial

-ent — dependent, transparent, different
-ish — Spanish, British, boyish, Irish

-ible — possible, terrible, visible, convertible
-able — comfortable, miserable

-ic — atomic, historic, poetic, heroic

-y — rainy, busy, sunny, windy, dirty .

-less — hopeless, lifeless, useless, homeless
-ary — ordinary, revolutionary, necessary
-ive — inventive, effective, impressive, detective
-ian — Russian, Canadian, Rumanian

II. Npeduxenb

un — unhappy, unable, uncomfortable

in — independent, indirect, invisible

dis — disappointing, discouraging, disconnectng
im — impossible, imperfect, immoral, immaterial
non — non-ferrous, non-governmental

ir — irregular, irresponsible, irrational
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post — post-war, post-operational
inter — interdependent, interchangeable, international
il — illegal, illiberal, illimitable.

TabAnLa HenpaBHMAbHLIX FAAroAOB

1 dopma | 2 dopma 3 dopma 4 dopma TIepesop,

to be was/were  |been being GLITD,
HaXOJUTHCH

to bear |bore born bearing  |HecTnt

to beat  {beat beaten beating 6uTe

to begin |began begun ‘beginning |naumnaTs(ca)

to bend |bent bent bending THYTbH

to bind  {bound . |bound binding  |nepemnerats

to bite  |bit bitten/bit |biting KycaTsb

to blow |blew blown ‘blowing IYTh

to break |broke ‘broken breaking |xomats

to bring |brought brought bringing | npuHOCHTB

to build |built built tbuilding  |crponts

{o burst |burst burst bursting {ropers, xeun

to buy bought ‘bought buying NOKYIATL

to catch {caught caught catching |moBuTH

to choose |chose chosen choosing |emGupars

to cut cut cut -cutting - pesaTs, pyouTs

to dive |dived/dove |dived diving HEIPATD

to do did done ‘doing AenaTth

to draw |drew drawn drawing PYICOBATb,
TAOATH

to drink |[drank drunk drinking |ouTs

to drive |drove driven driving BeCTH

to eat ate eaten eating €CTE, KYIIATh

to fall fell fallen falling nagaTh

to feel felt felt feeling QYBCTBOBATH

to feed fed fed feeding KOPMUTE

to fight |[fought fought fighting {6oporncs,
OPATHCA
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1 dopma | 2 dopma 3 dopma 4 ¢dopma IlepeBon

to fly flew flown flying JneTaTs

to forbid {forbade forbidden [forbidding |sampemaTs

to forget forgot forgotten forgetting |3abbmars

to forgive |forgave forgiven forgiving {npouaTh

to freefg; froze frozen freezing |samopaxuBars

to get got got getting MOJIYYATD,
CTAHOBHTHCH

to give gave given giving JaBaTh -

to go went gone going NATH, €XaTh

to grow |grew grown growing |pacrm,
BHIPAIIUEBATD

to hang |hung hung hanging |Bucers,
BEIIATE

to have }jhad had having HMETH

to hear |heard heard hearing _|cibumaTs

to hit hit hit hitting __|ymapsars

to hold |held held holding ZIepIKaTH

to hurt |hurt hurt hurting TIOBPEZNTH

to know |knew known knowing |sHaTh

to lay laid laid laying HAKPHLIBATE

tolead |lead lead leading BECTH

toleap |leapt/leaped [leapt/leaped |leaping  |npewrars,
CKAKATH

to leave |left left leaving IOKHAAT,
OCTABJIATD

tolend |lent lent lending JaBaTh
B3aiIMBI

to let let let letting TO3BOJIATHL

to lie lay lain lying JIeXKATH

to light |lit lit lighting |saxnraTs

to lose lost lost losing TePATH

to make |made made making | sexars

to meet |met met meeting BCTpeuaTs (cn)

348




APrpENDIX C

1 dopma 2 dopma 3 ¢dopma 4 dopma TlepeBox

to pay paid paid paying ILIATHTD

to put put {put putting KJIACTB,
CTABHTH

to read |read read reading YUTATh

to ride rode ridden riding eXaTh
(Bepxom)

toring |[rang rung ringing 3BOHHUTD,
3BeHeTb

to rise rose risen rising TIOXHUMATD

to run ran run running 0exaTh

to say said said saying TOBOPUTE,
CKa3aTh

to see saw seen seeing BUIETH

to sell sold sold selling TIpOZIaBaTh

tosend |sent sent sending IOCLLIATE,
OTIPAaBJIATh

to shake |shook shaken shaking TPSCTH

to shine |shone shone shining CBETHTh, CHATD

to shoot |shot shot shooting |crpensrs,
CHAMATH

to show |showed shown showing |[moxasnmath

to sing sang sung singing eTh

to sink |sank sunk sinking TOHYTH

to sit sat sat sitting CHUJIETD

to sleep |slept slept sleeping |cmars

to speak |spoke spoken speaking |rosopwurs,
pasroBapuBaTh

to spend |spent spent spending |TpaTteTH, IIpO-
BOJIUTH BpeMA

to stand [stood stood standing |croaTs

to steal |stole stolen stealing BODOBATb,
YKpacThb

to stick |stuck stuck sticking |opwinnaTe

to strike [struck struck striking 6uTh, YAAPATH

to swear |swore sworn swearing |kascThea
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Arrenpix €

1 dopma ! 2dopma | 3 dopma 4 dopma Ilepesog

to sweep {swept swept sweeping |mectn,
IOAMETATS

to swim {swam swum swimming {nnasats

to take |took {taken taking B34Th, 6paTH

to teach |taught taught teaching |yuwmrs,

| o6yuaTs

to tear tore torn {tearing pBaTh

to tell {told told telling CKAa3aTh,
coo6maTs

to think |[thought thought thinking |xymars

to throw |threw thrown throwing |6pocats,
KMJaTh

to wake |[woke woken | waking 6ynuTh,
IPpOCEINIATHCA

to wear |wore wakened wearing HOCHTD

to weep (wept wept weeping IaKaTh

to win won won winning no0eXIaTh,
BBLIMI'PHIBATD

to write |wrote written writing THCATh




