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[MPEAHUCJ/IOBHE

Hacrosuuuii «YueGHHK aHIVIMHCKOrO f3blKa JJS MALIHHOCTPOHTENb-
HBIX CrelHaJbHOCTeH By3OB» MNpeHa3HAUeH ANA CTYACHTOB HEA3LIKOBHIX
BY30B MAalUMHOCTPOHTEJIBLHOTO NPOPHIIS.

LLeNbio ero IB/ASIETCH B3AHMOCBA3aHHOE PA3BHTHE Y CTYLEHTOB YMEHHH
M HABLIKOB YTEHHSl M YCTHOH peuH Ha aHMJIMHCKOM SI3bIKE B COOTBETCTBHH
¢ mporpaMMof.

Vye6HHK BKIIoUaeT B ceba 8 ocHoBHbIX mukios (Units), paspen aast
pabotn B anHradoHHOM KafuHeTe, TECTHl H TMPHJIOXKEHHS.

* OCHOBHHIE UHKJAB OGBEIMHSIOTCH TO TEMATHYECKOMY MPHHIHAY H#
OXBATLIBAIOT Takue OGJIaCTH, KaK Bhicliee 00pasoBaHHe B Halllell cTpaHe
H B CTPaHAX H3yUaeMOro A3blKa; NPOPECCH «HHKEeHep»; ofluee MALHHO-
CTpOeHHE; NPHHUHMNBl NeACTBHA MEXAHH3MOB W MAIIMH; MaTepHaln
# npoueccs 06paGoTKH; poGoTH3anHUsl, KOMIBIOTEPH3ALLUs NPOH3BOACTBA.

TH LHK/Ib B CTPYKTYPHOM OTHOLICHHH HACHTHUHB! H BRJIIOUAIOT B ce6s
TpHU TekcTa A, TPH TeKCTa B ¥ HECKOJBKO KOMOJIHHTE/IbHBIX TEKCTOB AJIA
CaMOCTOATE/NbHOrO YTeHHUsl. Bce TEKCTHl 3aHMCTBOBAHH H3 OPHIHHANBHBIK
HCTOYHHKOB 80-X rozos.

[TocTpoende CHCTeMbl 3afaHHi K KaXAOMY TEKCTY OMpPEASSeTCH
METOLMYECKHM HA3HAUEHHEM STHX TEKCTOB: 3ajaHHs K Tekcry A crpym-
nuposann B pasjennl Reading and Comprehension, While-Reading
Section (c moapasnenamu Language Study u Text Study), After-Text
Section, a k Tekcry B — B pasneqn Pre-Text Section, After-Text
Discussion.

Kaapifi H3 OCHOBHBIX LHK/IOB 3aKaHUHBAETCA JEHOTATHOH CXeMOH,
ob6beunsiouieli B CHCTeMy HaunGosee BaKHble MOHATHA H RONOKEHHA
TeMbl LHKAA. DTH cXeMmbl NpefHa3HaueHbl 1Js 06OOLICHHS MaTepHana-
10 TeMe, a TaKxXe KaK JONOMHHTeNbHASl ONOpa JJIf 3aKpenvieHdsl aKTHB-
HOro caoBaps.

Ilpu paspaborTke CHCTeMbI 3aJaHHH M YMPAXKHEHHH HCIOIb3OBAHbI
3/1eMeHTH (PYHKIHOHaTbHO-KOMMYHHKATHBHOrO OGY4YeHHA HHOCTPAHHOMY
3Ky, NP KOTOPOM SIBJEHHS f3biKa (JeKCHKa W rpaMmarhka) pac-
CMaTpPHBAIOTCH HE TOJIBKO KaK CHCTEMa SI3BIKOBbLIX NPABHJ M MDABHI HX
yroTpeGieHns, HO U KaK CHCTeMa KOMMYHWKATHBHHIX (YHKUWH, BHNOJ-
HAEMBIX ONPEASTEHHEMH A3bIKOBbIMH elHHUIaMH. Tax, KOMMYHHKATHBHbE
(YHKUMH, THOHYHbE [JIS TEKCTOB MAUIMHOCTPOHTEIBHOrO Npopuiast —
onpeneneHHe OOBbEKTa WM TOHATHS, KilacCHQHKALHA, omnycanHe-0606-
LIeHHEe, HAXOAAT CBOE OTpaXkeHHe H B TEKCTOBOM MaTepHane, H B THINHUYHBIX
rpaMMaTHYecKHX MOAE/NAX, H B THIHYHOM HAGOpEe JIEKCHUECKHX ENHHHL
H caopocoyeranHii. O6beM H COLEPXKAHME JIEKCHUECKOro H TpaMmarH-
4ecKOTO MaTepHajla ONpefe/eHbl MPOrpaMMol MO aHMHACKOMY SI3BIKY
AAs HeA3HMKOBHIX By3oB (M., 1984). »

Cai0Baph COLEPIKHT OGLIEJIHTEPATYPHYIO. H OGUIETEXHHYECKYIO JIEK-
cuky. [Ipn ee mpe3eHTallHH H 3aKPEMJIEHHH HUCIOIb3YeTCH TeMAaTHYeCKas

‘ rpynmiHpoBKa.
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I'pammarnueckuii MaTepHaa npeacrasiael B Tabinnax, Kaxaoe nosoe
sIBJICHHE JlaeTCsl C OIOpOH Ha YXKe H3yuyeHHHH Marepuan. B ydyeGuuke
HaUJIH OTPaXKEHHE BCE rpaMMaTHYECKHe SBJIEHHS, NPELYCMOTPEHHLIE
nporpammoii. IIpesenTanus rpaMMaTHYeCcKOro Marepuana. NPUBEAEHa B
COOTBETCTBHE C TEOPETHYECKHMH PA3paGOTKaMH NOC/ENHHX J€T B 061acTH
TEOPETHUECKOH TPAMMATHKH aHFJIHIACKOro si3hika.

ABTOpH BHIpaxKaloT ry60KyIo npu3HaTesabrocTsb gouenty I'. H. Huko-
AaenKo, cr. mpenozasaTensM I'. K. Herpomosoii u [T, C. lllenotbesodt)
3a NOMOIUb B CO3JaHHH JAHHOTO y4yeGHHKa.

Mertopuueckas 3anucka

Hannbiii Kypc paccuuran Ha 170 uacoB ayauTopHbhix H 85 uacos
€aMOCTOATE/NbHLIX 3aHATRI cTyneHToB B oxBathiBaer 1 u Il stansl oGyue-
HHSl B HeAA3BIKOBHIX BY3aXx.

[To npoxoxaeHHH JBAHHOrO Kypca NpeanoJaraercss orpaboTKa cae-
LYIOIHX YMEHHHA H HaBBIKOB Ha AHIVIHHCKOM si3biKe:

a) yuacTHe B peueBOM OGLIEHHH — YMEHHE yyacTBOBaTh B Gecege
U Jenatb CooOlleHHe N0 NPOHAEHHOH TeMaTUKe;

6) uTeHHe TEKCTOB IO NPOHAEHHOH TeMaTHKe AJA NMONYYEHHS HeOO-
XOonHMOH MHpOpMauHH.

1. Tekcrhl A npeanasHaveHbl AJsi Pa3sBHUTHA HABBIKOB M YMEHHI:
a) nouckoporo, 6) usyuamiouiero urenns. IlpenBapuTenbHast ycTaHoBKa
Ha YTeHHe TeKcTa JAaercsl 3anaHusMH Reading and Comprehension.

2. Pasnen While-Reading Section Bkiioyaer B ce6s moapasaein
Language Study u Text Study.

IMoppasnen Language Study oxBaTtbiBaer ynpakHeHus Ha pasBHTHE
JIEKCHYECKHX H IpaMMaTHYeCKHX YMeHHH M HaBLIKOB, HEOGXOAHMLIX AJf
rJ1yGOKOro NoHHMaHHs TekcTa A ¥ OGCYXKAEHHs] B Ja/bHEHLIEM CORepKa-
HHS TEKCT2 Ha aHIVIHACKOM si3HIKE.

3anaHus K LeJoMy Py YRpaXKHeHHH OTCHIIAIOT CTYAEHTOB K TEKCTY
H TPeGyIOT IeTasJbHOTO H3YUEHHsl €r0 CONEpKaHMA.

QyHKIHH A3BIKOBHIX SIBJIEHHH TEKCTa M HX SI3BIKOBOE BHIp a)KeHHe
3aKpenJifIoTcs B YIPaXKHEHHAX Ha TpaHcdopMalHIo, JONOJIHEHHE, IepeBo],
H 1p. dTa paGoTa NOAroTaBIHBaeT CTYAEHTOB K HPOXOXKACHHIO IOAPa3aena
Text Study, ynpaxkHeHHs1 KOTOPOTO HOCAT peueBoit XapakTep H HanpasJif-
IOT BHHMaHHe CTYJEHTOB TONBKO Ha COflepiKaHHe TeKCTa ¥ Ha cofepKanne
YCTHBIX BbICKasbiBaHHH B Npejesiax TeMbl TEKCTa.

BuinonHenue ynpaxknenuii paspena While-Reading Section monxno
ofecneynTb TOYHOE NOHHMaHHE TeKCTa A H pa3BHTHE HABLIKOB H yMEHHHA
YCTHOH peun B mpefeaax AAHHOH TeMBbl.

3. Paanen After-Text Section Bkmouaer B ce6a Text Discussion u
Active Vocabulary. Hasnadenune storo pasjgena — pasBuTHe TBOPYECKHX
yMeHHH TOBODEHHSi Ha HHOCTPAHHOM fI3bIKe C 3JIeMEHTaMH O6O6MIEeHHS;
cucTeMaTH3al MK, AKTHBHBIA CJI0Bapb CrPyNNHPOBAH 11O TEMAaTHYECKOMY
OPHHUHMOY M NMpeACTaBJeH B TaG/HLaX, KOTOpble MOryT GHITb HCIIOAb30-
BaHbl KaK onopa NpH BeJeHHH Gecelbl Ha HHOCTPAHHOM f3biKe H AJf NO-
BTOPEHHSI H OKOHUYATEeJbHOrO 3aKpPEIVIEHHs! JIEKCHKH. )

4. Tekcrol B npeanasHauens! AN pasBHTHS HABLIKOB M YMEHHH O3Ha-
KOMHTEJIbHOT O uTeHHs. 3anauus paspena Reading and Comprehension
HE TOJIbKO 0GeCcneunBaloT HeOGXOAHMYIO YCTAHOBKY, HO H CHHMAIOT SI3BIKO-
Bbl€ TPYZHOCTH, MelLlaiolilue NoHumaHuio “Tekcra. Paspen After-Text
Discussion, Kak ¥ aHaJOrHuHbli pasfesn, caeayoulHil 3@ TeKCTaMH A, Ha-
opaBieH Ha pa3sBHTHE HAaBHIKOB YCTHOH peuH.

5. Pasgen Self-Training Practice xaxaoro 1ukna BJloyaer B cebs
HECKOIBLKO TEKCTOB C NPEJATEKCTOBLIMH H MOCJETEKCTOBLIMH 3aJaHHSAMH.
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Xapakrep 3agaHuil ompenensieTcsi COAEPIKAHHEM H F3BIKOBHIMH OCOGEH-
HOCTAMH TeKkcToB. Lleib 3TOrO passena — BeIPaGOTKA y CTYAECHTOB HAaBhHI-
KOB H yMeHHH CaMOCTOATEJNbHOH PaGOTH ¢ TEKCTOM MpPH MOCJENYIOUIeM
KOHTpOJIe MPaBWILHOCTH BBHIIOJHEHHS 3aJaHuil CO CTOPOHBI NMpenojasa-
TeNs.

TemaTHKa AONONHHTENbHBIX TEKCTOB COOTBETCTBYET TeMAaTHKE OCHOB-
HbIX TEKCTOB KaxAOro LHK/Aa, a HX o6beM obecneyHBaeT BO3MOXHOCTh
peryyspHoOro YTeHHs CTYyAEeHTaMH JHTEpaTypbhl HA AHIVIHACKOM A3LIKE M
COOTBETCTBYET NpOrpamMme AJA HES3bIKOBHIX BY3OB.

6. [Ipu pabore ¢ HEHOTATHLIMH CXeMaMH NpeANONIAraloTcs 3a1aHus
THRA:

1) OpHeHTHpYSCh Ha OCHOBHLIE GJOKH ACHOTATHOA CXEMBI, COCTaBbTe
miaH COOGILEHHs] IO ONMpeAeNeHHOA Teme.

2) Caenaiite KpaTkoe cOOGHIEHHE HA aHIVIMACKOM SA3bIKe 110 Kamnomy
NYHKTY NJaHa, OPHEHTHPYSCh Ha «MNOLOJIOKH» CXEMBI.

7. Pasaen Laboratory Work Hanpas/ieH Ha pa3BHTHE HABBLIKOB I'OBO-
pedHusi M ayiMpPOBAaHMA HA aHIVIMACKOM f3bHKe B INpouecce 3aHATHH
B auxradonnoM KaGuHere. [Tpu 3TOM CTYAEHTAMH CaMOCTOATENBHO OTpa-
GathiBalOTCA (CJEdYyIOLLHE YCTHbBIE TEMhl: CHELHANbHOCTD «HHIKEHEp»;
Hay4HO-HCC/Iea0BaTeIbcKasAs paboTa B By3e; HHXKEHeP H TeXHOIOrUsl npo-
H3BOACTBA.

[TocnerekcToBble 3a1aHKHA K TEKCTaM Ha ayAHPOBaHHE NMPOBEPSIOTCS
ApenogaBaresemM B ayAHTOpHH.

8. TecTsl npesHa3HaueHb! A4S NPOBEPKH A3bIKOBBHIX YMEHHH CTyHeH-
TOB [IPH NPOBEREHHH HUTOFOBOTO KOHTPOJIS.

B HUX BKJIOUEHBl BCe OCHOBHblEé TpaMMaTH4YecKHe H JIEKCHYEeCKHE
AiBNeHHus yueGHHKa, a Bunonuenue 80° /) 3a1aHNil CBHAETENBCTBYET O XOPO-
1eM yCBOEHHH SI3bIKOBOrO MaTepHana.

9. [Ipu/iokeHHe BKJAOYAET B cebs:

a) uacrotHbie cydhQHKCH H npegHUKChi;
6) Mepbl H3MEpeHHH;
B) OPAaBH/A YTEHHsS HEKOTODbIX MAaTeMATHUECKHX CHMBOVIOB.

Asropot
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UNIT 1

Higher Education in the USSR
and English-Speaking Countries

Text 1A. Higher Schools in the USSR -
Text 1B. Higher Schools in Great Britain
Text 2A. For Those Who Work

Text 2B. The Open University (OU)

Text 3A. A Higher School for Autoworkers
Text 3B. Sandwich Degree Courses

Self-Training Practice: Supplementary Texts

Text 1A
READING AND COMPREHENSION

Tipounraiite TexcT M onpenennre:

1. uro oGosnauaior Bce UHPPOBHIE AaHHblE, NPHBENEHHbIE
B TEKCTe; '

2. B KakoM a63alle FOBOPHTCSI O TEXHHYECKOM OCHALIEHH
Y4eOHBIX ayJHTOPHA COBPEMEHHOrO BY3a; '

3. B KaKom ab3alle roBOPUTCH O B3aHMOCBA3H Mexny
H3yuy€HHEM OCHOBHbIX H CMELHAJbHbIX NPEAMETOB.

Higher Schools in the USSR

There are 890 higher schools in the USSR with over
five million students (1985 sources). Every year over
800,000 specialists graduate in 430 fields.

There are 68 universities with 600,000 students. They
train specialists in the natural and exact sciences and the
humanities.

There are specialised institutes training engineers,
doctors, teachers, etc. '

8



Every year about 50,000 students come from other
countries to study at Soviet universities and institutes.

Today a student must assimilate large amounts of
new information and it is growing all the time. Study
rooms are now equipped with TV sets, computers, video
tape-recorders, etc. Lectures and seminars alternate with
laboratory work, discussions, research work and their
seli-training. , ,

A large part of study time is devoted to basic subjects.
This enables future specialists to attain greater profes-
sional knowledge and assimilate more modern methods
of scientific research, advanced production technology,
its organisation and management. This provides a basis
for the study of special subjects and the organisation of
practice.

Training highly-skilled specialists with a wide theoret-
ical and political outlook is the main task of higher
education.

WHILE-READING SECTION

Language Study

Practice 1. a) Mpounrafite crepyiouHe COBA, HMElOWHE OGIHA KopeHb
€O CAOBAMH PYCCKOro f3biKa, H Aoragaidtecb 06 HX 3HAUEHHAX.
3Hauenns BLAENECHRBIX C/IOB YTOMHHTE N0 C/I0BAPIO (9TO TaK HA3bLIBAE-
Mbi€ «JI0XKHbIE APY3bsl NepenoadnKas). Hafianre npeasioxenns ¢ pau-
HBIMH CJOBAMH B TekcTe 1A W RPOBepbTE NPABHALHOCTD HAHAEHHBIX
BAMH 3HAYEHHN.

O6pasen: assimilate [o'simileit] accumunupoBaTh, yCBOHTb

student ['stu:dnt], university [.junrva:sit1], informa-
tion [.informeifn], video ['vidiov], seminar ['semina},
laboratory [lo'boratari], basic ['betsik], method ['me-
0ad]; technology [tek'nolod3z1], theoretical [B1o'retikl],
million |'miljen}, specialist ['spefalist], institute [mnsti-
tjwt], computer [kampjuta], lecture [lektfs], alternate
[->lteneit], discussion [dis'kafn], professional [pro-
-fefanl], production [prordakfn], organisation [.>:genai-s
-zeifn], practice ['praktis], political [porhitikl]

b) Kakum pycckuMm couerannem Gyks nepesparwoTrcs anranfickne Gyxso-
CoYeTaRUA:

-ion (organisation), -y (laboratory), -al (political)
) 9



Practice 2.

3HaueHne HE3HAKOMOTO CJIOBa MOXKHO NMOHATH HE TONBKO
no (bopme, HO H H3 KOHTEKCTa.

a) Npounrafite creayomue NPesAOKEHHs H AOFrAJANTECh O 3HAYCHHH
BbIIGJICHHBIX CJIOB.

1. This institute trains engineers. 2. Study rooms are
equipped with computers. 3. Much time is devoted to basic
subjects.

b) Npoanrafire npepnocaeannit a6aau Texcra n AoranafiTech no Kow-
TEKCTYy O 3HAYEHHH raaronos to enable, to get, to provide.

Practice 3. a) Mepeseaure caeayomue coueranus, o6pa3oBaHHLIE MO
mopean: N + N (xaxo#i?) uan N 4 N (ana uero?) (rae N — cy-
< -
IECTBHTENbHOE). :

study room, laboratory work, research work, study
time, production technology

b) Hafinure 3TH coueTaHHs B TeKCTE H yKaxKuTe (OPMAJbHbIE MOKA3A-
TeJH, ONpeJeNsioNiHe HAYAN0 H KOHEH TIPynnbi CyWlecTBHTEAbHOTO.

Practice 4. a) Hsyumure caepywomyio cxemy, noKasulBaOULYI0 PA3AHYHBE
¢ynxuun raarona to be B anraufickom npeasoxennn. Kakoe oxpyme-
HHE onpejgeaser GyHKUHH 3TOrO rmarona?

4+ Ving The information is growing...
+ Ved A large part of study time is
devoted to...
tobe + N Training specialists is the task of
higher education.
+ Inf. a) His task is to study.

b) He is to study this subject.
-+ Prep. N He is at the Institute. :

b) Mpounrafite BHUMaTeabHO TeKcT 1A M NeEpPeBeRHTEe BCe MPEANOKEHHS
¢ raaroaom to be.

c) Toauepknute B RAHHBIX NPUMEPAX CIOBA WAH TPYANH CAOB, KOTOPHE
BHIPAXKAIOTCH B AHTVIMACKOM sI3bIKe NMPH NOMOWH raarosa to be.

1. Lenb cocTosinia B TOM, YTOGLI CO34aTh MHOTO CIEIIHA-
JIH3UPOBAHHBbIX 3aBOAOB. 2. MBI AOIKHB 3aKOHYHTb HCIBI-
TaHHA Ha 3TOH Hexese. 3. BbIxon U3 CTPOS 3TOH YCTAHOBKH
SAIBHJICA /151 HAC HEOXKUIAHHOCTBIO. 4. [HOKas aBTOMaTHU3H-
pOBaHHas JTHHHS BHEAPSETCS Ha 3TOM yuacTke. 5. OauH u3
nepsblXx H3oOperaresnell aBTomMoGuns 3a py6exom — Benu.
6. IBuratens — 370 MauIHHa, 1peolpasyoias TemIoByio
9HEPrHIO B MexaHH4ecKyo. 7. CTymenThl Ha6JI0al0T cefiuac
3a paboroii IBM.
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Practice 5.
ractice Iaaroa to be

Hacrosmee spema (Present Tense)

I am_ We
He, she is a worker. You are workers.
They

NMpowenwmee spemsn (Past Tense)

1, he, she was a worker
We, you, they were workers last year.
Byaymee spems (Future Tense)
I, we shall be )
He, she, you, they will be here tomorrow.
Bonpoco-oTBeTHAR MOAEAL
Bpemsa OrseTr
Bonpoc - "
Hacr.| Ilpow. Kpartkuit Tonnwit
‘IASm (was) ée a worker? 52:: Il]earirsl (was)
No, 1 am not a worker.

,
No, he isn’t (wasn’t)
Are | (were) |you | workers? | Yes, we are (were) | workers.
No, we are not (were

not)
Bpewmsa OrtBer
Bonpoc
Byayuee Kparku# TMoannii
Shall 1 Yes, I shall
No, I shan’t
will  |he | P& | here | yed he will be here.
No, he won’t

Packpoiite ckoGxH, noCTaBHB raaroa to be 8 HyXHyl0 dopmy.

1. The biggest research centre in the USSR (to be)
the Academy of Sciences of the Soviet Union. 2. Every stu-
dent (to be) interested in this problem last year. 3. They
(to be) at the plant tomorrow. 4. We (to be) in the work-
shop now. 5. In April 1984 21.5 percent of young people
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under 25 (to be) unemployed in England. 6. You (to be)
in the chemical laboratory a week ago? — No, we (not to
be). We (to be) there only the day after tomorrow.

Practice 6.

Mopsinox caos B npennoxenun (Word Order)

Uentp npemnoxenus
I work.
He studies.
O6crosn- IMoane- Cka- Honoa- O6cron-
TeJbCTBO Kaiee 3yemoe HeHHe TENbCTBO
o
0 1 2 : 3 . 4
Last year | we had many lec- | at the Insti-
tures tute.
He will give his report tomorrow.
Now my friend | studies at school.
Yesterday | she translated | this text quite well.

3anomMHHTe, YTO B AHIVIHACKOM SI3bIKE, B OTJIHYHME OT
PYCCKOT0,/ CTPOrHi MOPSIAOK CJAOB B NPe/JIOXKEHHH.

Slapom B anramiickom TpemioxeHuu sipasiercs 1 4+ C,
M03TOMY B aHTVIMACKOM f3blKe, KaK NMPaBUI0, HEBO3MOXHO
npepnoxexHre 6e3 noaJexallero, B OTVIHYHE OT PYCCKOro
SI3bIKA.

ITopsinok c/10B B QaHIVIMHECKOM NPEANOXKEHHH — 3TO OfUH
H3.(hopMaJIbHBIX NOKa3aTesel, KOTOPhI MOXKET BaM [10OMOUYb
npH nepesose ¢ aHIVIMACKOro f3pika Ha pycckuil. [iaB-
Hoe — HaiTu ckasyemoe (C), a no ero OoKpyKeHHIO Jierko
BOCCO3JaTh BCIO CTPYKTYpPY npepnoxenus. [TomHurte, uto
JIEBYIO MO3HUHIO OT ckadyemoro (C) 3aHHMaer MoaJexa-
wee (IT).
ﬂepeupoiire PYCCKHE NPEAJOXKEHUA B COOTBETCTBUM CO CTPOTHM NMOPAAKOM

CJOB B GHIIHHCKOM fi3biKe.

l. OTH u3MeHeHusi ceifyac CreLHANUCThI OGBSICHSIOT
JeHCTBHEM CHIbHOIO MarHuTHoro noJs. 2. [pobaemy Baus-
HHUSl COJHEUHOro H3/Jy4YeHHs] Ha OGHOJOTHYECKHE NPOLECChl
H3y4aloT MHOrHe JabGoparopud. 3. BoijesneHue Ttemia co-
NPOBOXKAaeT MHOr4e H3 3THUX npoueccos. 4. Teoperuuecknm
OT/IeJI0M acTpod H3UYecKo# JabopaToOpUH PYKOBOAHT Npog.
Cwmur. 5. CrarHcTHYecKHH aHa/Ju3 HMEWIHXCA (PAKTOB

12



B 6yAyLUEM AaCT SICHYIO KapTHHY COCTOHHSA Hauie# obaac-
TH HCCJIeOBaHHS.

Practice 7. CocTasbTe NPEAJOXKEHHS H3 CAEAYIOUHX CI0B, PYKOBOACT-
Bysch TaGanued.

1. Work, leading scientists, at this problem, now.
2. New, factories, construction, of, will continue. 3. Soviet,
major, an industry, auto-making, is, at present. 4. Be-
came, main, the material, metal, the engineer, of. 5. A
great number, the plant, engines, of, produces.

Practice 8. MepeBeaute Ha PYCCKHA A3miK, ofpamas BHHMaHKE HA
BbifiefieHHbie CA0BA.

1. Our Soviet industry has specialized operation.
2. This plant specialized in producing cars long ago.
3. In this field of industry they start from nothing.
4. The start was given, the competition began. 5. The
scientific centre of our country is the USSR Academy
of Sciences. 6. Our thoughts centre on one idea. 7. My
friend works at the Likhachev automobile works.

Text Study

Practice 1. 3aBepuinTe NpeoxKeHns, NOROGPAB COOTBETCTBYIOMHE OKOH-
yawun B npasom craibue.

> W

I. There are... ...a basis for the study of special
subjects.
There are... ...890 higher schools in the USSR.
Students have... ...theoretical studies and practi-
cal work. :
. Lectures and semi- | ...alternate with laboratory work,
nars... discussions, research work
and seli-training.
5. TV sets, compu- | ..universities and specialized in-
ters, video tape- stitutes.
recorders, etc. ... ...help students in their studies.
6. Basic subjects
are...
Practice 2. Moanaysck HHbOpManHed TEKCTA, 3aMONHHTE CAEAYIOWLYIO
Taéaunuy.
Tun yue6HOro 3aBeJeHHs Hasnauerue
Universities

Specialized institutes




AFTER-TEXT SECTION
Text Discussion
Practice 1. Orserbre Ha sonpocu no Teme “Higher Education”.

1. Name the basic types of higher schools in the USSR.
2. What kinds of. studies are included into the educational
process? 3. What is the role of specialized and basic
subjects in the system of education?

Practice 2. Pacckaxkute 0 cucreme puicmero oGpasosanws 8 CCCP no

caepylomemMy naaHy, HCNOAb3ys MNPHBEAEHHBHIE B CKOGKax cJa0Ba

M CAOBOCOUYECTAHHA. 4

1. Tunb! BbICIIMX yyeGHbIX 3aBENEHHH M HX Ha3Haye-
uue. (There are... in the USSR. ... train ... .) 2. Buasl yue6-
Hbix sauartuil. (The students ... theoretical ... and ... .
... alternate with ... .) 3. Ilpeamerst o6yuenus. (There are
... and ... subjects.) 4. OcHoBHas ue/sb OGyueHusi B By3e.
(The main task of ... is to ... highly-skilled ... .)

Active Vocabulary

CyliecTBHTE/IbHEE .
O6aacts H COYeTaHHd Tnaronu
NpHMEHEeHHst € CYILeCTBUTENbHBMH
poxn 3aHsATH#, cneuu- | specialist to exist
aJbHOCTh, nNpodec- | engineer to equip
cHS doctor to devote
agronomist to discuss
student . to train
teacher to provide
to assimilate
to grow

obnactb 3HaHus, 06- | natural science
JacTb HayK# exact science

’ humanities

basic subjects

special subjects

technology production

to graduate

MECTO 3aHATHH, Institute
yupeaeHus laboratory
study room
JeATeJbHOCTb B 06Ja- | self-training
CTH HayKH research work
management
organisation
oGopynoBaHue equipment

tape-recorder
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MIpodosacenue

O6aactb CyuiecrpiTenbhbe .
npHMeHeHRs B COMETaHHA Taaroau
¢ CyleCTBUTebHEIMH

 aGcTpakThHe cywect- | task
BHTEJIbHBIC, HCIOAb- | outlook
ayemne B ofiue-
HAayuHBIX TEKCTax

Text 1B
PRE-TEXT SECTION
Practice 1. Tipountaiite cCAcAyIOH e NPEAROKEHHS H AoranailiTecs O 3ua-

YeHHH BBIAEJEHHBIX CJIOB.

1. Colleges are technical or professional schools which
prepare students for specific job or offer a specialist qua-
lification. 2. Technical college is a college, specializing
in technical subjects. 3. College of technology also spe-
cializes in technical subjects but provides more advanced
courses than a traditional technical college. 4. Polytech-
nics are centres for advanced courses in a wide range of
subjects. 5. A course is a complete (noanbiil, 3aKOHYEH:
ubii) period of studies. 6. Sandwich courses are courses in
which students alternate studies with practical work in
industry.

Practice 2. Tlpounraiite ciexyomue ca0Ba H caosccoueranus. OHn
NOMOryT BaM NOJHee MOHATh COAEpIKAHME TeKcTa.

academic yue6umii, tutorial xoncyabrauus, particular
feature oTiHUHTENbHASA YepTa, strong links npoynbie cBA3Y

Practice 3. Tlpountaiite TEKCT H BbINOJHHTE CJEAYIONHE 32 HHM yNpaK-
HEHHS. :

Higher Education in Great Britain

There are 46 universities, 30 polytechnics and numer-
ous colleges for more specialized needs, such as colleges
of technology, technical colleges, colleges of arts and
agricultural colleges in England and Wales.

They all provide a wide range of courses from lower-
level technical and commercial courses through special-
ized courses of various kinds to advarced courses for those
who want to get higher-level posts in commerce, industry
and administration, or take up one of a variety of profes-
sions.
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Courses are a combination of lectures, seminars, tuto-
rials and laboratory work. In a lecture the student is one
of a large number of students. He listens to the lecturers,
takes. notes, asks no questions. In a seminar he raises
problems and discusses them with his fellow students
under the direction of one of the teachers. In a tutorial
he is accompanied by only a handful of students and
discusses his personal academic problems with a teacher.

Study in courses may be full-time and part-time. Full-
time education includes sandwich courses in which pe-
riods of full-time study (for example, six months) alter-
nate with full-time practical work and training in in-
dustry. Full-time and sandwich courses now are an
important part of higher education in England and
Wales. Part-time education may be taken during the day
(ior example, one day a week or full-time for short
periods) or in the evening only. Particular feature of the
higher education is its strong links with commerce and
industry.

The system of higher education permits students to get
whatever qualification they need.

AFTER-TEXT DISCUSSION

Practice 1. Ha ocnosanuu nonyyennoii WHOOPMANHH 3aAMONHHTE CAe-
AYOLLYI0 CXeMy.

Higher Education
in Great Britain

— 1 T

courses

/\

| A

in the evening
only

sandwich courses
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\3.
% HbIX popm O6yueHHs.
N

ro

Practice 2. Pacckaxure 0 cHCTeMe Bhicmiero ofpasoanus 8 BeanxkoGpu-
TaHHH, BOCNO/Ib3OBABIIHCH COCTABJEHHOR BAMH cxemoif.

Practice 3. Cpasuute cucremy suicuero o6pasosannsi B CCCP u Beanko-
Gpurtannn. Bocnoabayfitech npu sTom naanom u3 Practice 2 na c. 14
u Practice 1 na c. 16.

. Text 2A
READING AND COMPREHENSION

Nipouutaiite TekcT ¥ onpenennte:

I. B Kakux a6G3auax npuBoasircsl obiiue cBeleHHss 00 yd-
peXACHUAX BeYepHero U 3aO4HOro BBICLIEro 06pa3osa-
HHUS;

B KaKux a63anax roBopHTcs O Jbrotax, npeaocrasJse-
MBIX CTYAEHTaM BeYepHHX H 3a0YHBbIX HHCTUTYTOB aJMH-
HHCTpaluHeHd UX NpeANnpHATHH; ,

B Kakom a63ale nogyepkusaercs 3¢@PEKTHBHOCTh AAH-

For Those Who Work

% The rapid development of science and engineering
\Oymakes us continue learning as long as possible.

)

Aiter their working day thousands of Soviet citizens
attend classes at institutes. These are evening and cor-
respondence students. They study at institutes without
leaving their jobs at plants and on collective farms.

There are 16 large specialized correspondence insti-
tutes and 632 correspondence departments at regular
higher schools. The courses of studies at such institutes
and departments do not differ irom those of .regular
higher schools and therefore their diplomas are of the
same value.

The evening and correspondence education systems
have their own advantages. Their students are people
with experience in their field, who have already chosen
their career.

Experience shows that correspondence and evening
education is an effective form of getting a higher educa-
tion. It is, however, not easy to both work and study.
Therefore the heads of higher schools as well as the
heads of enterprises try to find ways to improve this
form of education.

Students are provided with all the necessary teaching
material. Besides this the students receive state benefits.
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They are given additional holidays with full pay. This
extratime off is to enable them to do laboratory work and
to take their tests and receive their higher-school diplo-
mas.

Factory and office managers are allowed to give cor-
respondence students one or two days a week off without
pay for ten study months before they write their theses.

Correspondence education is arranged to make train-
ing as easy as possible. It brings tuition nearer to the
factories where the students are employed.

WHILE-READING SECTION
Language Study

Practice 1. Tpountaiite caepyomue caosa, umeiomue oGmui Kopenn
€O CHOBAMH PYCCKOro si3bika, B forajafitech 06 HX Hauennnx. 3ua-
YEeHHS BbiJleIEeHHBIX CJIOB YrouHmre no cropapio. Halante npen-
AOXKEHHS C AaHHBIMH CAOBAMH B TEXCTe 2A H NPOBEpPbTE NPABRNbL-
HOCTb HaHJEHHBLIX BaMH 3HA4YECHHA.

class [klas], collective farm [ka'lektiv fam], cor-
respondence [.korrspondans], department [drpatmoant],
diploma [drplovms], manager ['mamd3zs], factory
['faektari], office ['niis], regular [regjovla)
Practice 2. Tlepeseanute CleAyOIRHE COBOCOYETAHHA HA PYCCKRA A3bIK,
correspondence institute, office manager, higher-
school diploma
Hafignre 3TH coueTaHHs B TEKCTe H yKamure GopManbHbie NOKA3aTeH,
ONnpeAensoniHe HA4%aN0 H KOHEL rpymnnbl CyleCTBHTENbHOrO.

Practice 3. Onpeaennre 3HaueHHsl CJIEAYIOILNX CHOB no caosapio. [Ipex-
BAPHTEIbHO PA3MECTHTE HX B aAGaBHTHOM nopsiAKe. Y BHIAEACHHMX
CJOB ONpeAenuTe CHAYaJa MCXOAHYI0 (opmy.

' development, citizen, leave, course, experience, higher,
both ... and, improve, widespread, allow, necessary,
receive, benefit, state, pay, time oif, arrange, possible,
employ, besides, nearer, rapid ‘

Haiiaure npeanoxenns ¢ RaHHbBIMH CIOBAMH B TeKcTe 2A M npoBepbTe
NPAaBHJALHOCTh HAHACHHHIX BAMK 3HAuEHHH.

Practice 4.

Bo MHOrHX npeanoXeHusix TEKCTa HCIO0/b30BaHa MO-
neab N is/are V ed, koropas o3Hauaer, 4TO AeACTBHE Bhi-
noausiercst He N, a mag N, unu HanpasieHo Ha N.

a) Onpeneanrte, KaKne H3 BHICKa3HBaHHHA, BKMIOYAOWHX BHIIEYKA3aH-
KYI0 MOAe]b, COOTBETCTBYIOT COMePXKanHIo Tekcra 2A.
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; l. Evening and correspondence institutes are attended
by thousands of Soviet citizens. 2. State benefits are
received by evening and correspondence students.
3. Evening and correspondence students are allowed to
take additional holidays with full pay. 4. These students
are given one or two days a week with pay off before they
write their theses. 5. Laboratory work is done by the
students during their additionai holidays.
b) Tiepeseante OTPHLIBKH, CAEAys 06pasiy.
Model: Students were provided with... 1. CtynenroB oGec-
: neYuBasIH...
2. Ctynentsl oGee-
MEeYHBANHCh...
3. CTyneHTbl GbLTH
obecneyeHsl...

1. They are given... 2. They were allowed to... 3. Edu-
cation is arranged... 4. Students will be employed...
5. The materials were studied...

¢) Hailgute B Tpex mociaefHHX a63alax TeKCTA NPENJIOKEHHS C NpPHBE-
ACHHLIMH Bbillie OTPHIBKAMH W MEPEBEAUTE HX.

Practice 5. Mepeseaute caeayomue NPeAOKEHHS HA DPYCCKHH S3BIK.

1. Specialists for automobile industry are trained at
the Automechanical Institute. 2. Soviet radio sets are
exported to many foreign countries. 3. A total of only
10,000 specialists with higher education were employed in
the economy of pre-revolutionary Russia. 4. Teachers are
trained at the Teachers’ Training College. 5. Some
additional information will be reported in the newspaper.
6. Modern methods of teaching are hotly debated now.
7. Cambridge is situated at a distance of seventy miles
from London. 8. Every college is headed by a dean.

Practice 8. 3anoauute TaGanuy no o6pasuy.

to show to be shown | is shown | was shown | will be shown

to make

to train

to take

to work

to produce
to do

to use

to leave

to choose
to provide
to improve
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Practice 7. Jafite Tpn dopmMm caepywomux raaroios. Crpynnupyire
Te raaroad, koropwie obpasyior Il n Il dopmu no opunaxosoft
MOAEJAH.
to speak, to feel, to deal, to come, to grow, to send,

to set, to leave, to become, to bring, to shut, te choose,

to think, to know, to smell, to learn, to teach, to break,
to spend, to put, to build, to let, to show, to give

Practice 8. lepenenafite npepnoxeHns No caeaylomiedi cxeme, MeHAR
NpH 3TOM JIOTHKY BLICKA3biBAHHA.

Many examples illustrate this rule.

This rule is illustrated by many examples. .

1. Two laboratories will study this problem. 2. Several
examples illustrated this idea. 3. The Academy of Sciences
organized the conference. 4. Each faculty controls the
various subjects of study at this college. 5. The Cambridge
University trains about 7,000 students in diiferent speci-
alities.

Text Study

Practice 1. 3aBepumnTe nperjaoKeHns, NOROGPaB COOTBETCTBYIOLUIHE OKOH-
YaHus B NpaBoM croabue.

1. Thousands of Soviet citi- | ...to both work and study.
zens attend...
2. They study... ...try to improve this Torm
of education.
3. The evening and corres- | ...people with experience in
pondence education their fields.
systems have...
4. Everiing and correspond- | ...evening and correspond-
ence students are... ence institutes and de-
partments.
5. It is not easy... ...after their working day.
6. The heads of higher
schools and  enter- | ...for their laboratory work,
prises... tests and diplomas.
7. Students are given addi- | ...their own advantages.

tional holidays...

Practice 2. Tonbaysch HHpopMauHed TeKcTa, 3anoJHHTE CAEAYIOILYI0
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I'Ipenocrashne-

Kypc oGyuenus MbLe AbFOTH

Tun cucrembl o6pa3oBaHusA

aHrJ. PYCCK. | asrja. | pyccK. { aHrJa. PYCCK.

Evening and correspond-
ence education 'sys-
tem

AFTER-TEXT SECTION

Text Discussion

Practice 1. Orsersre Ha Bompocw no Teme “Evening and Correspon-
dence Education”.

1. What kind of schools does the evening and corres-
pondence education system include? 2. Do the courses of
study at regular, evening and correspondence institutes
differ from each other? 3. How many correspondence
institutes and departments are there in the USSR? 4. What
is the advanta% of the correspondence and evening edu-
cation systems? 5. What benelits are the correspondence
students provided with? ‘

Practice 2. Tloab3yacs undpopmaunei rekcra 2A u tabauunt Practice 2
(paspena “Text Study”) u axTuBHOil Jexcuko#t, paccKakute o0
CHCTEME BE4YepHEro W 3aouHoro Bmcuwero ofpasosannus B CCCP.

Active Vocabulary

Obmser, | Cyuecrmmenute | Caaroms | Mipuna:
npUMeHeHH
p EHUA CYIIECTBHTENbHbIMH raTesibubIe
poOA 3aHATHH, cheuH- | manager to attend effective
aNbHOCTD to leave possible
to choose various
MecCTO 3aHATHH, pa- | correspondence
60Th institute

higher school
collective farm

factory

enterprise

job
JIbrOTH, NPEefoCTaB- | pay
asembie  cryged- | holiday
Tam day off
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[Ipodoaxcenue

O6aacTs CyuecTsuTesibHbe Mpuaa-
H COYETaHHA C Taaroqnl
NpHMEHEHHs H
p CYLILEeCTBHTEIbHBIMH raTenbHbie
c10Ba,  KCNOMb3y- | experience to continue
emble B HayuHHX H | advantage to improve
TeXHHYECKHX TeK- | career to enable
cTax pasHoil Te- to provide
MaTHKH to diifer
Text 2B

PRE-TEXT SECTION

Practice 1. Ilpounraiite crepyomue caosa W caobocoueranus. Ouu
NOMOTYT BaM MOHATbL COAEPKAHHE TEKCTa.

tuition oOyueHue, degree 3Banue, yueHas cTeneHp,
paper mucbMmeHHas pa6ora, to cover a wide range of
oxBarbiBaTb GosiblIOH psif, manufacturing techniques me-
TOABI NPOH3BOACTBA, by post mo moure

Practice 2. lpounTaiite caepylomne nperaoKenns, BHpPaKaOIHE OCHOB-
©  Hble NOJOXEHHS TEKCTa.

The Open University offers a wide range of courses
at many diiferent levels.

The OU was established to give educational oppor-
tunities to those people who want to continue their
education at home.

In its teaching the OU employs a combination of
television, radio, correspondence tests, broadcasts
and personal tuition. ~
The University is open to everybody.

Practice 3. INpountaiite TEKCT M PACMONOKHTE OCHOBHHIE MOJIOMEHHS
Tekcta (Praciice 2) B nopsake nx creaosanun. Packpoiite (monon-
HHTE) HX WHdoOpManHeH M3 TeKCTa.

Open University

The Open University was established in 1969 to enable
people to study for a best degree at home. It started its
first course in 1971 with 19,580 students. Now it is Brit-
ain’s largest teaching institution, with more than
100,000 men and women taking its various courses at any
given time. About 6,000 students of all ages get degrees
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every year. [ts degrees, diplomas and other qualifications
are equal to those of any other university.

- Apart from the well-known degree courses — from
which more than 80,000 people have already graduated —
there are a lot of other courses, some lasting only a few
weeks, others ten or twelve months.

Courses cover-a wide range of subjects — from every-
day topics through traditional university disciplines —
history, chemistry, electronics and so on — to the latest
manufacturing techniques.

There are nearly 200 courses and in all of them (except
for higher degrees) there is one principle: they are open to
everybody. You need no formal academic qualifications
to enter them. You must be 18 or over, and resident of the
United Kingdom. And of course, you must have the desire
to learn.

The OU operates by sending its educational materials
to students in their own homes or places of work. It uses
not only textbooks which can be bought at bookshops or
by post irom the Open University’s centre at the new town
of Milton Keynes, but also video and audio cassettes and
a variety of other equipment. Students of the OU receive
their lessons and lectures in their homes by means of
special TV and radio programmes. They also work with
their tutors all over the country. Students write papers
on the courses and discuss them with their tutors at
meetings or by correspondence.

The OU’s success is of great interest-abroad and a
number- of countries have bought teaching materials
produced at the University.

AFTER-TEXT DISCUSSION

Practice 1. Bu npountanu o6 OnHOM H3 yHHBepcHTeToB AHraunu. Huoraa
ero uasmisaot “University on the Air”. Kak B aymaere, nouemy?

Practice 2. Ha ocxHose uudopmaunn texcros “For Those Who Work"”
H “Open University” cpashute cHcTemy 3a0uHoro o6Gpa3oBaHus
B HaweH cTpaHe M B AHIJIHM.

Text 3A
READING AND COMPREHENSION
MpounTaiite TekcT U onpeneaure:

l. o xakom BbiculeM yuyeGHOM 3aBEeAEHUH HIOET pedb B
TeKCTe;
2. B Kakux a63allax OMHCaH MPouecc 0GyyeHHs;
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3. ecTb J1u B TeKcTe HHPOPMAIHS O MPAKTHYECKOA CTOPOHE
0Gy4YeHHs1 CTYJEHTOB; B KAKHX HMEHHO ab3auax;

4. B Kakom a63aue cHopMyJHPOBAHO OCHOBHOE MPEHMY-
HIECTBO JaHHOH (HOpMbI 06yueHHs.

A Higher School for Autoworkers

There is a higher technical school in Moscow attached
to the Likhachev Automobile Works. The school trains
* specialists for ZIL, its 15 branches in different cities, for
the Lenin Komsomol Car Works and for the Ist State
Ball-Bearing Factory. There is a daytime and an evening
departments at the school. It has three faculties.

The first year at the school doesn’t differ from the first

“year at a usual higher school. In their second to fourth
years, students alternate their theoretical studies with
practical work at the autowork, spending a week at each.
They just study during the first semester in their fifth
year. Then they get an engineering job and work in the
daytime and study in the evenings.

In the course of their studies students learn three to
four skilled worker jobs. Take the metal-processing de-
partment, for example, where its students try their hand
at a variety of jobs, such as a production organizer,
technological designer, and equipment mechanic.

The school devotes 4 to 7 percent less time to theory
than a typical higher school. The volume of special
subjects is 16 percent higher because the entire curriculum
is compact.

The graduates have an optimal combination of theore-
tical knowledge and practical skill.

The school has some problems, but its main advantage
is that the students can use the Works’ materials and
production facilities on a very wide scale. The teachers
are the autoworks’ experts who know the production
needs and train specialists for the field of mechanical
engineering.

WHILE-READING SECTION

Language Study

Practice 1. [IpounTaiite cienyioum ne «<HHTEPHAIMOHANLHBIES CJI0BA H AOTa-
nafrech 06 ux snavennH. Hafiaute npexnoxeHns c AAHHLIMH CRO-
BaMH B TekcTe 3A H NpoBEpbTE NPABHABHOCTD HARACHHHIX BaMH
3HaveHHA.
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. theoretical [81aretikl], practical ['praektikl], semester
[srmesta], organizer [‘xgonaiza], designer [di'zaina],
mechanic [mrkanik], compact [kom'pakt], optimal
['optiml], combination [.kmmbrneifn], expert [‘ekspa:t]
Practice 2. YTOuHHTE C NMOMOMILIO CAOBAPA 3HAYCHHA CACAYIOMIHX CJAOB

H CJOBOCOMETAHHA H CKAXHTE, K KAKOA 0GnacTH mphMenenus (cw.
Active Vocabulary x Tekctam 1A B 2A) HX MOXKHO OTHECTH.

a) branch b) department
field : works
mechanical engineering production facilities

¢) curriculum
knowledge
course of studies

Practice 3. llepepennte npuBeaeHHbie HHXKE CIOBOCOUETAHNS, 0GPa3oBaH-
Hbi€ MO YK€ H3BeCTHLIM BaM MoaeasiM. TIpn Heo6X0AHMOCTH BOCHOMB-
ayfitecs caosapem. Haiinnte 3TH coueTaHHs B TeKcTe H yKaXuTe
(opmanbHele NOKasaTeaH, ONPEAENAIONIHE HAYANO0 H KOHEW rpynnu
CyIeCTBHTENbHOIO.

equipment mechanic, works’ materials, production fa-
cilities, autoworks’ experts, production organiser, produc-
tion needs, metal processing
Practice 4. [lepeseaute npHseneHHnie HUXKE CAOBOCOYETaHHsl, OGpa-
30BaHHbIE N0 MOAEJH: i\_d_j__ + N (xaxeii?) (rae Adj — npuaararen-

Hoe). Halinute 3TH coueTanHa B TeKCTe H yKaxkuTe hOpMaibHbie No-
KasaTeaw, ONpeAe/siOUINEe HAYANO0 H KOHEW IPynnbl CyleCTBHTEb-
Horo.

technical school, usual school, practical work, theoret-
ical studies, technological designer, typical school, opti-
mal combination, theoretical knowledge

Practice 5. Haltaute B Tekcre anraniickue SKBHBANEHTH ANs cnenylomux
PYCCKHX C/IOB B CIOBOCOYETaHHIA.
TOTOBHTb CHEUHAJNHCTOB, OOBUHASA BhICUIAA 'HIKOJIa,
yepenoBaTth y4yeGy M paboTy, NOCTYNHTb Ha BeyepHee OT-
AeJieHne, NpakTUYeCKoe yMeHHe, MEXaHHUK 110 oﬁopyuosaﬂmo

Practice 6.

B onucaTenbHbIX TeKCTaX 4acTo HCMOJb3YeTCsi MOLeb
there is/are+N-+-prep. N (rae prep.— npeasor mecra).
B npeanoxenusix, NoCTPOEHHBIX MO TaKOH MOAENH, YKa3hi-

BaeTcHd Ha HaJIH‘-IHe/OTCyTCTBPIe yero-au6o B onpene/JieHHOM
MeCTe H/M B AAaHHOE BpEMsi. HaanMep:

There are three institutes in this city. B atom 20pode Tpu
HHCTHTYTA. -
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There were not many institutes in Russia before the Re-
volution. Jlo pesouionuu 8 Poccuu GbljI0 HEMHOIO HHCTHTY-
TOB.

a) Hafiaure B TercTe 3A npemlox(euun, AOCTPOEHNbIE 110 JAHHOA MOJIEN,
4 nepeBeAMTe HX.

b) Ompenennte, KakHe H3 BLICKA3bIBAHHM, BKIIOYAIOUKX RaHHylo Mojeas,
COOTBETCTBYIOT COflepXaHHIO TekcTa 3A.

1. There are 15 branches of the ZIL in different cities of
the USSR. 2. There are two departments at the higher
technical school. 3. There is no difference between the
courses of studies at the school attached to the ZIL and a
usual higher school. 4. There is an optimal combination of
theoretical studies and practical work at the school.
5. There are no problems for the school of this kind.

Practice 7.

Mogeab N + have/has + N mo cMbic/y COOTBETCTBYeT
mopenu there is/are + N + prep. N. Hanpumep, npenso-
xenusi: a) There are two faculties at this institute. b) This
institute has two faculties — umelOT ofUHaKOBBI CMBICA:
B arom uucturyre (umeercs) 0ea pakyavrera.

Humen B BHAY BhillleCKa3aHHOE, 3ANOJHHTE NPONYCKH B CACAYIOUIHX Npea-~
JOXKCHHSAX.

I. The higher technical school has a daytime and an
evening departments. There is ... school. 2. The school has
three faculties. There are ... school. 3. This system of edu-
cation had some advantages. ... some advantages in this
system of education. 4. We have many laboratories at the
Institute. There ... at the Institute. 5. Our country has
many branches of industry. There are ... our country.
6. We’ll have a great number of specialists and engineers
in this field in our country. There ... in this field in our
country.

Practice 8. Cocrasbre npepsoxenns c oGoporom there is/there are,
NOAB3YACh CACAYIOUIHMH CJIOBAMH.

1. Moscow, in, scientific, were, there, many, workers,
year, last. 2. 31 polytechnics, are, in, there, the United
Kingdom. 3. Scotland, are, in, universities, 8, there.
4. England, are, in, and, 35, universities, there, Wales.
5. Northern Ireland, 2, there, universities, are. 6. System,
education, the, is, United States, there, no, national, of, in.
7. 19, in, there, universities, are, Canada. 8. Are, private,
there, 4, Canada, in, universities.
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Practice 9. lepeBennte Ha pycckuit A3LK NPEANOKERNSA, COCTABICHHNE
BaMH B MpeAbIAYIiEM YNPAMKHEHHH.

Text Study

Practice 1. 3aBepuIHTe NpeanoKeHHs, NOAOGPaB COOTBETCTBYIOIHE OKOH-

yaHus B NpasoM croabue.

1. A higner technical school
is attached to...
2. There are...

3. There is...
4. The students of the day-
time department...

...alternate

studies with

practical work.

...the works’ materials and

its production facilities.

...get an engineering job.
...a daytime and an evening

departments at  the

| school.
5. In the fifth year they... |...the Likhachev Automo-
bile Works.
6. The students of the | ..3 faculties at the school.
school use... -

Practice 2. Moapaysicc HHPOPMALHEHA TEKCTA, 3aANOJHHTE CJACAYIOULYIO
TaGanuy. JAAs 3TOro ncnoap3yfite CAEAYWOIIHE CNOBA M CIOBOCO-
YETAHHA.

to differ from the first year at a usual higher school,
to alternate studies with work, to study, to work in the
day-time and study in the evening

Tox o6yuenusn Copnepxanne o6yueHHS

The first year...

In the second to fourth years...

During the first semester in the 5th year...
In the second semester of the 5th year...

AFTER-TEXT SECTION
Text Discussion

Practice 1. Pacckaxnte o BTY3e npn 3HJle no caepyioliemy niany, ne-
noab3ysl NPHBEACHHDbIE HUXKE CHOBOCOMETAHRA, AKTHBHYIO JIEKCHKY K
TekcTy 3A, a TaKkxKe 3anoNHeHHyl0 BaMh Tab6auny Practice 2 paane.lla
“Text Study"

1. Hasnauenne uncturyra. (to train specialists for...)
2. Ero crpykrypa. (There are ... faculties/departments...)
3. Tpouecc o6yuenns. (in the first year, from the second to
fourth years, in the fifth year) 4. KauecTBo noAroroBku
cnennaauctoB. (the graduates ... an optimal combination
of...)
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Active Vocabulary

O6aacts ApHMEHEHHs

Cymec*ramenbuue H CO4YeTaHHuA

PRE-TEXT SECTION

C CYIIeCTBHTE/bHbIMH Taaroau
oGiacTs, oTpacib branch
NesITeILHOCTH field
mechanical engineering
metal processing
MeCTO 3aHATHI, pa6o- | department
Thi ’ works
facul
production facilities
nesaTenbHOCTb B 06/a- | production organiser
¢t npouspoacrsa | technological designer
equipment mechanic
expert
BbIpaXKeHHe Koauyect- | a variety of
Ba percent
scale
o6racTb o6GyueHHsA course of studies to learn
curriculum to study
croBa, Henoabayemble | knowledge to alternate
B Tekcrax pasHoii | skill to use
TEeMaTHKH to attach
Text 3B

Practice 1. TpounTaiite crepyiouue caosa u caoBocoderanus. Oun no-
MOryT BaM NoOJIHEE MOHATb COJAepXKaHHe TeKCTa.

thick u3obuayrowpuit, thin Henacwienubl#i, equally B
paBHO# cTenenH, to get used to npuBbiKHYTb, to give some-
body an insight into xatb Bo3MOXHeCTb Jyuuie y3HaTh,
No3HaKOMHUTbCA, to choose wisely pasymuo BbiGpath

Practice 2. MpounTaiite TeKCT H BHIMOJHHTE CAEAYIOWHE 34 HHM ynpaK-

HEHHA.
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Sandwich Courses

There are specialized courses in polytechnics, insti-
tutes and some universities. These courses are usually a
year longer than normal full-time academic courses, and
enable students to alternate full-time studies with one or
more periods of practical work and training away from
college.

There are two types of these courses — thick and thin.

The students of the thick sandwich courses spend two
years at college, one year in industry and then a final year
in college. ,

A typical thin sandwich course provides greater va-
riety of practice. Each of the first three years the students
alternate equally between college and industry, the final
year spent in college.

Sandwich courses help students to get used to working
with others. They stimulate them to work better when they
see the practical results of their studies. They give them
better understanding of practical problems and an insight
into industry, commerce and the professions. Practical
orientation of their studies help the students choose their
future job wisely.

AFTER-TEXT DISCUSSION

Practice 1. a) Bul npousan Tekct 06 onHoM 13 popm o6yuenns B Auraun. C
" Kako# ¢opmoii o6yueHHs B Hallei CTpaHe MOXKHO €e CPABHHTBL?
b) B uem cymHOCTb M KaKOB CPOK 0Gyuennsi Ha AawHbix Kypcax? Kakos
Cpok o6yuenun na oGbiunbix Kypcax? floaTBepAnTE Balll OTBET CCHIAKO
Ha TeKCT. -

¢) Kak Bbl nousiiu caosocoueranusi thick sandwich course; thin sand-
wich course? Kak Bnl nymaete, 4TO Jerjo B OCHOBY 3THX Ha3BaHHii?

Practice 2. Cymmupyiite HHPOPMAUKIO TEKCTA, 3ANOAHHE CJAEAYIOULYIO
Tabauuy. Henoabsyiite npu aToM cienyouiue BHPaXKeHHs.

to study at college, to have training (practice) in in-
dustry, to alternate studies with practical work

. TFon o6yuvennsa | 1-# | 2-ii | 3-8 | 4-}
Tun kypcos : ron | ron | roa | rog

thin sandwich courses

thick sandwich courses
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Practice 3. 'Cpanum'e ofyuenne na Kypcax ¢ oGyuennem 8o BTY3e.
SELF-TRAINING PRACTICE: SUPPLEMENTARY TEXTS
' Text 1
Pre-Text Section

Practice 1. Mpounrtaiite TEKCT H BLIMOJHHTE CAEAYIOUIHE 33 HUM ynpax-
HeHHA.

Every Third Person Studies

Continuous improvement in educational standards is

an integral feature of the Soviet way of life. Three fourths
of the population were illiterate in pre-revolutionary Rus-
sia. The peoples of the Far North, Central Asia and other
outlying provinces were almost one hundred percent il-
literate. In 1959 the USSR had achieved universal lit-
eracy. ‘
Old Russia was at the bottom of the list of European
countries in regard to the number of college students and
diplomaed specialists. Today, the Soviet Union is one of
the world’s leading countries in this respect. Regarding
the number of children of workers and peasants, the num-
ber of women and people of national minorities having a
higher education, it has no equals. A total of only 10,000
specialists with higher education were employed in the
economy of pre-revolutionary Russia. Today there are
14 million such specialists.

The USSR has successfully coped with the social task
of ensuring in practice the actual equality of men and
women in all spheres of social life. The educational level of
men and women is now practically the same. In certain
fields women surpassed men in educational standards.

The Soviet Union has achieved a great advance in the
educational level in each Union Republic, which is coming
close to the national standard. For example, Estonia, the
smallest of the 15 Union Republics, whose population is
slightly more than 1.5 million employs some 90,000 spe-
cialists with higher education diplomas in its national
economy.

improvement in ... standards no-  tohave no equals He nMeTb paBHBIX

BbliIEHHE YPOBHS to cope with cnpaBastees ¢
illiterate nerpamorHbiil to achieve an advance in 1064TbCA
literacy rpamorHoCcTb ycnexa B

in regard to B oTHOWeEHHH
national minorities HauHoHa/bHblEe
MEHbLHIHHCTBA
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After-Text Section

Practice 1. Cymmupyfite HHQOPMALMIO TEKCTA, ROTIONHHB CJAEAYIOULYI0
cXemy.

Continuous improvement in
educational standards is an
integral feature of the Soviet

waE of gfe[ \

The educational level in each
Union Republic is coming
close to the national
standard.

Practice 2. O3HaKkoMbTeCh €O CAEAYIOUIHMH TAOAHUAMH H CKAXKHTE, KAKHe
NONOKEHHA TEKCTA OHH HJAJMIOCTPHPYIOT.

Tabauya 1

The number of women with higher and
secondary special education employed in
the national economy (mln)

21
17
13,5
1975 1980 ' 1986
Tabauya 2
number of students 1.9. 22 22

number of specialists with 1.8 24, 25
higher education graduated
number of specialists employ- 1.5. 23 25
ed in national economy

1960 =1 1970 1980 1985
3t



Tabauya 3

The number of students in basic
chain of educational system

1940-41
day-time general secondary 34784
schools
vocational schools 717
secondary special educational 974.8
establishments !
higher educational institutions 812

Tdézmua 4

1970-71

45448

2592

4388

4581

number of women-researchers

scientific workers —40°,
candidates of science — 289/,
doctors of science — 14/,

Text 2

}

Pre-Text Section

of the total num-

1985-86

41351

4174

4498

5147

Practice 1. MpounTafiTe TEKCT U BHINONHUTE CAeAyIOLIHE 32 HHM ynpak-

HCHUSA.

School Examinations in England

Pupils of secondary school in England (that is, pupils
between the ages of 12 and 18) have two main exams:
G.C.E. (General Certificate of Education) and C.S.E.

(Certificate of Secondary Education).

They take the first exam when they are 15/16. It is cal-
led “O” (ordinary)-level. There is an exam which you can
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take instead of “O”-level. It is called the C:S.E. It is not as’
difficult as “O”-level.

Most pupils take “O”-level in seven or eight different
subjects. For many professional jobs, such as a clerk or
assistant librarian, you must have five “O”-levels and
usually these must include English and Math.

Pupils who want to go on to a college or university
usually take seven or eight “O”-levels.

When they are 15 they may leave school. But if they .
stay in school after taking “O”-level, they go into the sixth
form and start working on the second main exam: “A” -
(advanced)-level G.C.E. ,

Most people take “A”-level when they are 17/18. It is
a_ difficult exam, so people don’t usually take it in more
than three subjects — and some people take only one or
two subjects. Three “A”-levels are enough to get them in
to most universities. For others, such as Oxford and Cam-
bridge, you have to take special exams as well.

Of all school leavers, 15 °/4 have one or more “A”-lev-
el, 34°/, one or more “O”-level and 31 °/, one or more
CS.E. '

General Certificate of Education “O”(ordinary)-level  o6biunbiii,
(G.C.E.) atrecrar o6 OKoOHua- CpefiHuil ypoBeHb

 HHH NOJHOH cpejHel WKOJAb “A”(advanced)-level npoasuny-

Certificate of Secondary Educa- TH# ypoBeHb

tion (C.S.E.) cBuaerenncTtBo o
" cpeaHeM O6GpDa3OBAHHH (HH3LUe-
ro ypoBHS)

After-Text Section

Practice 1. TlpocMorpure TaGJHMY H, ODHEHTHpPYACL HA HMHOOPMALUID
TEeKCTa, BHECHTE HeOOXOAHMbIE KOPPEKTHPOBKH.

Konnuectso
Tun sk3ameHa cgﬁoﬁ::o crajpouux
(°/0)
General Certificate of- Education at Or- 17/18 34°/
dinary level (G. C. E., “O”-level)
Certificate of Secondary Education - 15/16 152/,
(C.S.E) .
General Certificate of Education at Ad- 15/16 31%,
vanced level (G.C. E., “A”-level)
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Practice 2. Cymmupyiite KHDODMALHIO TEKCTa, 3ANOAHHB Caepyiollyio
tabanny.

Tun Yposenn Bospact | KoanuectBo | Orkpuinaio-
3K3aMeHa 3K3aMeHa | CAAIOLIero | 3K3aMeHOB |UiMecs BO3IMOX-
HOCTH NOCTYI-
JIeHns Ha...,

B...

General
Certifi- “O”-level
cate of
Educa-
tion

to enter most
universities

(except
Oxford and
Cambridge)
15/16
Text 3

Pre-Text Section

Practice 1. PaccMoTpuTte cxeMy Ha c. 35 H pacCKaXXHTe HA aGHIARACKOM
. sablke, KAaKMe TMEPCNEeKTHBbl OTKPHIBAIOTCA fepel AHIAHACKAMH
WIKOJbHHKAMK B Bo3pacte 14—15 Jer.

After-Text Section

Practice 1. Hapucyiire no;anyio cXeMy, OTPaXKawiluylo CHCTeMy o6pa3o-
BaHHA B Hamed cTpaHe, K NPOKOMMEHTHPYATE ee.

Text 4
Pre-Text Section

Practice 1. Ilpounrafite TeKCT H onpeneanTe, Ha KAKHE TPH FPYNNW H NO
KaKoOMy NPHHIHNY TOAPA3ReNsIOTCH YHHBepcHTeTH B Beauko-
GpUTAHHN.

Universities

There is no single, universally accepted definition of
what a university should be like. British universities are
different.

In 1960 there were only 23 British universities. Today
there are 46, of which 35 are in England, 8 in Scotland,
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What shall I do?

age 1415
take 0" levels
or C.S.E. ¢exams
leave school
geta job
age 16
go to College for stay at school
"A% level exams to take A" fe-
or national dip- vel exams
lomas
age 18
— |
go to University, Polytechnic legve and get
or specialized training col- ajob
lege (e.g.teaching) for
degree or diploma

2 in Northern Ireland and 1 in Wales. They can be roughly
divided into three groups.

Oxford and Cambridge: Scholars were studying in
these ancient universities in the early thirteenth century.
Since that time Oxford and Cambridge have continued to
grow, but until the nineteenth century they were the only
universities in England, and they offered no place to girls.

Four universities were founded in Scotland before
Scotland and England were united: St. Andrews (1411),
Glasgow (1450), Aberdeen (1494) and Edinburgh
(1583).

The Redbrick Universities: In this group are listed all
universities founded between 1850 and 1930 including
London university. They were called “redbrick”, because
that was the favourite building material of the time, but
they are rarely referred to as “Redbrick” today.
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The New Universities: These were all founded after the
Second World War. Some of them quickly became popular
because of their modern approach to university courses.

The typical academic programme for university stu-
dents in Great Britain is composed of a varying number
of courses or subjects within a field of specialisation.

The academic activities for each subject fall into three
types: lectures, at which attendance is not always compul-
sory, tutorials and examinations. These three categories—
lectures, tutorials and examinations — provide the means
by which students prepare themselves in specialised

fields of knowledge.

However, universities have never had a monopoly on
higher learning. In Britain, most full-time higher educa-
tion takes place outside the universities.

scholar yuenblif, yuyeHHK attendance noceueHue -
redbrick xpacHblff Kupnuy compulsory 06s3aTe/IbHbIA
Text 5

Pre-Text Section

Practice 1. MpounTtafiTe TEKCT H o3araaBbTe €ro.

A college is a technical or professional school (often
affiliated with a university).

Colleges offer a variety of courses leading to the
award of their own certificates or diplomas. Some of them
have traditional links with a university and award the
degree of that university. A college education is in most
cases less academic and more practical than a university
education, and usually vocational. Colleges prepare
young people for entry to specific job, or offer a specialist
qualification. Courses last from one to three years and
may be full-time or part-time.

After high school, many students go to college. They
can choose a small college or a large one, in their own
town or in another. They generally have to pay for a col-
lege education. But there are some scholarships for good
students, and many college students work part-time be-
cause they need money for their education.

Colleges form an important part of higher education
system in England and Wales.

to affiliate with npucoeaunars (kak dusanan)
in most cases B GoJbLIMHCTBE CJyyaeB
scholarship crunesausa
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After-Text Section

Practiee 1. Cymmupyiite undopmalnio TeKcTa, pacnoloXHB npejsioxe-
HHA B MOPAJAKE HX CJENOBAHHA B TEKCTe.

Ne mpena.
— They prepare students for entry to speci- ~
fic job. : '
— They form an important part of the high-
er educational system in England and
Wales. 7
— A college is a technical or professional 1

school. ;

— A college education differs from a uni-
versity education: it is less academic and
more practical.

— Colleges offer a variety of courses.

— Colleges are often affiliated with univer-
sities.

— They award their own certificates or
diplomas.

Text 6

Pre-Text Section

Practice 1. lIpountafite TeKCT H o3arjasbTe €ro.

A degree is an academic qualification awarded at most
universities and colleges upon completion of a higher
educational course (a first degree) or a piece of research
(higher degrees). If students pass their final exam at the
end of a three-year course, they get their first degree. Stu-
dents with a first degree become Bachelors of Arts or
Science, and can put B. A. or B. Sc. after their names. If
they want to go a step further and become Master of Arts
or Science, they have to write an original paper, or thesis,
on some subject based on a short period of research, usu-
ally soon aiter graduation. If students wish to become
academics and perhaps teach in a university, then they
will work for a higher degree, a Doctor of Philosophy —
a Ph. D. For this they will have to carry out some impor-
tant research work.

completion 3apepiuenne
thesis Brinmyckuasi pa6ora
academic yueHblit
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After-Text Section

Practice 1. Ha ocHoBaHHH MoAyueHHOIl U3 TekcTa AHPOPMALHK 3aNOAHHTE
caepywomyo Tabanny.

First on completion of a
degree three-year course
Higher
degrees
Doctor of
Philosophy
Text 7

N Pre-Text Section

Practice 1. lpounraiite TEKCT H CKaXHTe, MO KAKHM H3 REPEUHCIEHHBIX
HHXKE acCMeKTOB MPOBOAHTCA CPABHEHHe aMEPHKAHCKOH M eBponeil-
cKo#t cHcTeM obpasosanus. [loaTeepaure CBOM OTBeT CCHIAKOA Ha
TEKCT.

poJIb CHCTEMBI OOpAa30BaHHSI B XKH3HU CTPaHHL;
ypOBeHb NMOATOTOBJIEHHOCTH BBbITYCKHHKOB;

uesd H 3anaud oOydeHHS; y

CTPYKTypa H OpraHH3alHsi CHCTeMbl 06pa3oBaHHus;
yueOHble IIPOrpaMMhL.

Cr W=

American and European Systems Compared

Education in America is largely the business of the
individual State, not of the Federal Government. Each of
fifty states has its own system of education. There is no.
Minister of Education such as exists in many other coun-
" tries, no national system of education. In addition to
public schools, academies, colleges and universities,
there is a great number of private institutions of educa-
tion. The Federal Government of the United States doesn’t
interfere in any way with public education within the
States. '

Americans tend to study a larger number of subjects
than Europeans, in schools, and particularly at the univer-
sity. Seven subjects are required for a first degree
(Bachelor’s degree) in many colleges. In the USA wide,
and sometimes superficial, knowledge is often .valued
more than specialization.
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The aim of American education is to create a good citi-
zen, rather than a scholar. That is why great emphasis is
placed on social duties and obligations, on communicating
with other people, .and obtaining varied inf rmation,
which will be of practical use in life.

public/private institutions rocy- to value uenuts
JapcTBeHHBle/uacTHhe yupex-  citizen rpaxaaHuH

JeHHSA great emphasis is placed on 6oab-
to tend cTpemuTheA II0e BHHMaHHE YHAensieTcs
superficial knowledge nosepxno- social duties and obligations 06-

CTHBlE, HerJyOOKHe 3HAHHSA llecTBEHHbBIEe 06A3aHHOCTH

Text 8

Pre-Text Section

Practice 1. TpounTaiite TeKCT H pacnoyioKHTe CEAylOlHE NYHKTH IIaHA
B mopsiAKe cAefoBaHusA HHPOPMALUK B TeKcTe.

Ky/JbTypHAsl XU3Hb B BLICIIHX YUeGHBIX 3aBeJEHHSX;
NpaBHJa MOCTYIJIEHUS B YHUBEPCHTETHI H KOJVICHKH;
OTJIHYHE aMEePHKAHCKOH CHCTeMbl 06pa3soBaHHsA OT €Bpo-
neickKou;

coBMecTHoe ofyueHHe B YHHBEPCHTETaX H KoJeHkKax;
KOJIHYECTBO BBICLIMX yuyeOHbIX 3aBeleHHH B CTpaHe;
KOJIHYECTBO MOCTYNAIOLIUX B BbICIIHe yyeGHbIE 3aBeje-
HHUA.

ook whors

Higher Education in the United States

There are more than two thousand institutions of
higher education in the United States with the number of
students ranging from fewer than a hundred to 40,000.

Young people who want to enter higher education must
meet some requirements. They must have attended a high
school for four years. No student is admitted to a college
or university without having completed a four-year course
in high school. This means that a student who wants to
study at the university or college must begin by doing
good work in high school. If his grades in high school are
satisfactory, he is admitted to a university or college,
where he may take a Bachelor’s degree after a four-year
course of study. About fifty three per cent of pupils who
complete their high school course go on to a college or
university.

The first two years in an American college or universi-
ty differ somewhat from a similar period in a European
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one. These years in American college are a continuation of
secondary education. During this time certain courses in
English, social science, natural science and so on must be
completed before a student may begin an intensive study
of this special field.

Nearly all of colleges and universities in the United
States are coeducational. This means both men and wom-
en attend the same university. It is common for students
to leave home to study, and only about 15°/, of all uni-
versity students live at home while they study. Students
may live either on the university campus in one of the
dormitories or in private homes in the city in which the
University is located.

University life provides a wide variety of recreational
activities. Although a great deal of time must necessarily
be devoted to study, students find time for recreation.
There are football, basketball, and baseball games, teas
and dances, concerts, debates, club programs and plays,
to mention only a few of the many activities. Most recrea-
tional activities are not expensive for the student.

to meet requirements ygoBseTBO- campus YHHBEPCHTETCKHH ropOROK
pATb TPeGOBaHHSAM dormitory o6LieXHTHe

to admit to npuHHMaTh B recreation orabix

grades omeHKH

Text 9
Pre-Text Section

 Practice 1. TIpounTaiiTe TeKCT H CKaXKHTe, YeM OTJIHYAETCA Aporpamma
o0yueHHs1 HA NEPBbIX Kypcax B BbHICUIMX y4eGHbIX 3aBenennax B CIHA
H B Haumel crpase. IloagTBepAHTe Baml OTBET CCHLAKOH HA TEKCT.

University Studies

First-year students, or freshmen, at universities and
colleges are usually required to take certain subjects.
Among these required courses are English history or gov-
ernment and physical education. In addition to the sub-
jects which freshmen are obliged to take, they may choose
from the following courses to complete their programs
of study: history, mathematics, chemistry, physics, Span-
ish, French, German, Latin, geography, journalism, busi-
ness administration, economics, and engineering. The
courses which students select depend, of course, on the
field of study in which he wants to major.

40



When he begins his second year in college, the student
selects his courses so that he will meet the necessary re-
quirements for graduation.

to select BuIGHpaTh to major crneuMaJusHpoBaThbCsl B
to complete 30. coctaBuTh KakoM-JI. npeamere

IOEHOTATHAA CXEMA
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GREAT BRITAIN

Universities » Polytechnics Colleges Open University

8
g\

degree courses

AN

i;m of stud:'L full- time sandwich part - time |correspondence

courses courses courses education

VAR
rtMck thhin |
\_ ¥

degrees

y

B.A; B.Sc.

T MA.

Ph.D,




UNIT I

Higher Technical Education

Text 1A. Higher Technical Education

Text 1B. Moscow Higher Technical Schoot
Text ZA. The Birmingham University

Text 2B. The Polytechnic, Wolverhampton
Text 3A. Siberian Diploma

Text 3B. Cranfield Institute of Technology

Self-Training Parctice: Supplementary Texts

Text tA

READING AND COMPREHENSION

Mpountaiite TekcT H onpenennte:

1. kakue BbiciIHe yueGHble 3aBeAEHHS BKJOUAET B ce6d M0-
uarue “polytechnical institute”, a kakue — “branch
institute”;

2. B KaKoMm a63alle HJET PeYb O YepTax, XapaKTepHbIX s
HHJKeHepa HOBOIO THHA;

3. B KakuX ab3alax mepeyucseHbl 06/acTH TEXHHKH, JJs
KOTOPbIX TOTOBST HHMEHEPOB COBPEMEHHbIE€ BBICILHE
yueOHble 3aBeNeHHS.

Higher Technical Education

Higher technical education is offered by polytechnical
and branch institutions of higher learning. Polytechnical
institutes are large educational centres, training engi-
neers in the most diverse fields of technology, providing
them with a wide general scientific and general engi-
neering education. '
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Branch institutes train engineers for individual
branches of national economy, such as iron-and-steel,
power engineering, mining, construction, mechanical
engineering, forestry, transpori, communications, the
textile industry and many others. ‘

Now that the country is through a period of qualitative
changes in its economy, a period of mastering the latest
achievements of the scientific and technical revolution, the
higher school acquires a specific task to train engineers of
a new type who would combine fundamental knowledge
with a high professional level and practical training-in the
specific field of the national economy.

Engineers of a new type cannot be trained.apart from
modern production, science and technology.

The number of technical institutes, their specialization,
the number of professions in which training is given and
the forms in which the education is organized are contin-
ually adapted to the changing needs of production. In -
recent years there has beén a greater emphasis on training
engineers in applied mathematics, power engineering,
electronics, designing of electric instruments and automa-
tic devices, automati¢ control systems, and computer-
processing of information.

At present Soviet technical institutes train engineers
in more than 220 fields..

WHILE—READING SECTION
Language Study

Practice 1. Pacnoaoxure caosa cnucka {a) B andaBHTHOM TOpAAKE.
Mocae storo nepesennte crosecoderannn cnucka (b), B xoropue
BXOAAT 3TH CJOBa.

a) higher, general, high, technical, scientific, branch,
power, mechanical, fundamental, specific;

b) higher education, general education, branch insti-
tute, high education, scientific education, mechanical engi-
neering, fundamental knowledge, specific field, power
engineering ‘

Practice 2.

N -+ is/are + V ed — pelicTBHe HanpasJieHo Ha OOA-
nexatuee. Hanpumep:

...education is olfered. ...o6pa3oBaHue npenJaraercs.
(kem-TO)
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...education is organized. ...o6pa3oBanue opraHusyer-
cs. (KeM-To) _ ‘
TpounTaiiTe TEKCT elte Pa3 ¥ BHMHIIHTE H3 HETO BCe NPeAJOXKeHH s, oGpa-

30BaHHME Mo AanHofi Moxean. O kaxux opmax obyuenus # mop-
FOTOBKH CNELHAJHCTOB TOBODPHTCH B 9THX MPERJOXKEHHAX?

Practice 3. CocraBbTe NPEAJONKEHHS C BhUIENPHBEACHHOR MONENLIO,
HOABb3YACh CJAEAYIOILHMH CIOBAMH.

1. The, were, universities, Australia, all, in, establish-
ed, colonial, the, governments, by. 2. Were, they, the, on,
Scottish, modelled, universities. 3. Provincial, established,
the 19th, were, century, in, English, universities. 4. Educa-
tion, organized, university, is, New Zealand, in, colleges,
in six. 5. Cambridge, headed, in, is, a, dean, by, college,
every. 6. Various, the, of, are, study, by, controlled, fac-
ulties, subjects. 7. Lecturers, professors, is, the, by,
teaching, provided, and.

Practice 4. TlepeseauTe Ha PyCCKHl sI3bIK NpeAJIOXKEHHsl, COCTABJIEHHbIE
BAMH B MPEAbiJYILIEM YNPaXKHEHHH.

Practice 5.

V ing Moxer oGo3HauyaTb COMyTCTBYylOllee NEHCTBHE;
Ha3BaHHe o0JacTH 3HaHHH;, Ha3BaHMe mpouecca. B cospe-
MEHHOM aHIVIHACKOM si3blke V ing MOXKeT ObiTh OTIJIaroJb-
HbIM CYLIECTBHTEJbHbIM, NPHYACTHEM | WIH repyHIHEM.

Haitaute B TeKCTe MpPeNJIOKEeHHS ¢ NPHBENACHHBIMH HHXE CJ0BOCOYETa-
HHSIMH M NepeBelHTe HX Ha PYCCKHA A3bIK.

1. ..institutes are centres, training... 2. ...institutes are
centres, providing... 3. ...in designing of... 4. ...of master-

ing the... 5. ..of training the... 6. ...they read lectures,

training... 7. ...of processing of...

Practice 6. BUIHIIKHTE K3 TEKCTA BCE OTPAC]H HALHOHANbHON SKOHOMHKH,
naﬁ're COOTBETCTBYIOIHE PYCCKHE COYETaHHA. B KakHX H3 CJa0BO-

coueTanHil HMeeTcs KopeHb, o6ni ¢ KopHeM poaHoro s3nika? Kako-
Ba pasnuuuna B npousHowenuu? fposepbre cebs no caosapio.

Practice 7. a) Ipounraiite crexyomue YHCAHTEbRBIE.

Model: 125 — 100 and 25 — one hundred® and twenty five
605,420 — six hundred® and five thousand® four
hundred® and twenty

432,612; 1,056,073; 13,604,270; 100,100; 385; 64; 1,002;

422; 121,000; 6,334,958; 3,767,546

b) Mpounraiite caepyioliHe COYETAHHA C YHCAHTeNbHbIMH. OOpatuTe

BHHMAHHE HA pasHULY 06pa3oBaHHs NOPSAAKOBHIX H KOJHYECTBEHHBIX
YHCJHHTE/bHbIX.
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2,000 students; 6,935 books; 101 engineers; 12,000 pu-
pils; 16 percent; 200 branches; 4,005 tables; 300,000 cars;
785,344 grams; 90 percent; on the 12th day; the XXVII th
Congress of the CPSU; the 2nd week; the 5th group; on
the 3rd of May; the 21st of June

Practice 8. Haiinute B TeKcTe NpeiNoKeHHs, coaepaiuue HudpoBHE
RAaHHBle, NPOUHTATE X BCAYX H NepeBelHTe Ha PYCCKHH A3bIK.

Practice 9. O6paTure BHAMaHKE HA YTEHHE XPOHOJOrHYECKHX AAT B aHT-
JNlicKOM sAI3bIKe. '

1987 — 19|87 —nineteen|eighty seven
1900 — 19100 — nineteeniou ou wiau
. nineteen hundred

Haiigute B npeabiAy KX TEKCTAX XPOHONOTHYECKHE AATH H NPOUHTAiiTE HX
BCJAYX.

Practice 10. llepeBeaure Ha aHrAMHCKAA A3bIK HHPOPMALHIO, JAHHYIO B
rasete «Beuepuas Mocksa» 8B 1987 rony.

Bonpoc: CKonbKO CTyLeHTOB ofyualoTcs cefiyac B CTO-
Ju4HbiX By3ax? CKOJIbKO HbIHELIHEH OCeHbIO CTa/H MepBo-
KYDPCHUKaMHu?

Orser: TOMBLKO UTO CTAJNH M3BECTHBI JlAHHbHIE O IPHEME H
KosHuecTBe ofyuaiomuxcsi B Bydax Mocksul B 1987 roay.
Ceifuac B BBHICUIHX yYeGHBIX 3aBeNEHHSAX Tropoja yuyaTcs
566 984 cryienTa, B ToM yucse 230 865 Ha JHeBHOM OTAee-
HHH, 113 288 uejioBeK cTaJjil B 3TOM IOAY NEPBOKYPCHHKA-
MH, H3 KOTOpeIX Dl 145 MpUHATHI Ha AHEBHble OTJEJEHHSA
uHcTUTYTOB. CpaBKa nojiyyeHa B MHHHCTEPCTBE BBICHIETO
H CpellHero crmeuuasnbHoro o6pasoBanus CCCP.

Text Study

Practice 1. BunumuTte H3 TeKCTa COYETAHHS, OTPAKAIOULHE YEPTH HHXKeE-
uepa: a) rayGokue 3HaHHs; 6) BLICOKHI NpodiecCHOHANBHBIA ypOBeEHb;
B) npakTHYeCKHe HABBIKH.

Practice 2. Buinniiure H3 TeKCTa BCE TAATOMAb, C KOTOPHIMH MOXET CO-
yeraThcs c1oBo a) education, nepeBesHTe MOJYHEHHBIE COYETAHHA
(uanpumep: to offer education, to provide education); 6) caoso
specialist; B) caoBo knowledge.

Practice 3. Moab3ysco MaTepHANOM NpeAbAyWHX YpakHenn, sanoa-
HHTe caefyollylo TaGanny.

Tunet BuICIIHX
TeXHHYECKHX
3aBeJleHHH

YepTHl, NpHBHBaEMbIE
6yRYIIAM HHXKEHepaMm
B HHCTHTyTax

Orpac/ib 3KOHOMHKH,
C KOTOpPO# CBSI3aHH
HHCTHTYTR

I

1

111
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Practice 4. Tonb3yacs Ta6anued Practice 3, nepeckaxure rekcr. fpu ne-
peckase Bocnoabayiitecs mofeanmu: there is/there are (1 u IH ko-
aoukn), N--is/are+V ed (Il xononka).

Practice 5. TlpounTaiite TexcT # HaRAMTE OTBETH HA CJCAYIOLHE BOMPOCHL.

1. What institutions of higher learning are there in the
USSR? 2. Name the main institutions of higher technical
education, 3. How many fields do Soviet technical insti-
tutes train engineers in? 4. What can you say about poly-
technical institutes? 5. What is the purpose of branch in-
stitutes? 6. How do the changing needs of production af-
fect (influence) the system of higher technical education?
7. Specialists in which branches does modern production
require?

Practice 6. TMoabaysicb HHbOpMauHedt TEKCTa, 3ANMOJIHHTE CACLYIOULYI0

Tabauuy.

Type of technical higher

learning institution Its purpose

AFTER-TEXT SECTION
Text Discussion

Practice 1. 3aBepLinTe NPEAJIOKEHHS, T0OAOGPAB COOTBETCTBYIOUIHE OKOH=
YaHus B NPaBol KOJOHKe.

1. The leading role of | ..the changing needs of pro-
higher learning... duction.

2. Higher education is | ...247 technical institutes.
provided at...

3. Higher technical edu- | ..wide general scientific and
cation is offered by... general engineering educa-
tion.
4. In 1975 there were... | ...is continually increasing.
5. They train engineers | ..such as electronics, com-
in... puter processing of .informa-

tion, automatic control sys-

) tems and others.

6. Polytechnical insti- | ...more than 220 fields.
tutes...

7. They provide... ...universities, institutes, acad-

emies, etc.
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8. The system of techni-
cal education is adapt-

ed to...

9. A greater emphasis is
made on training spe-
modern
branches of science
and engineering...

cialists for

ing.

...polytechnical
institutions of higher learn-

...train engineers in the most
diverse fields of technology.

and branch

Practice 2. Pacckaxute 0 CHCTeME BLICIIEN0 TEXHHYECKOrO 00pa3oBans
CCCP no caegyiouieMy RJaHy, HCNONb3YA NPHBENEHHbIE HHIKE KOHCT-
pykuns H caoBocoueranus. Hcnoswbayiite Active Vocabulary (cm.

HHXe).

1. Kosnuecrso Texunueckux Bysos B CCCP. (There
are ... in the USSR.) 2. Tunul Texuuueckux By3oB. (There
are ... and ... .) 3. Mx nasnauenwue. (...train specialists in...
...train specialists for...) 4. T1aBHas 3agaua BbicLIero Tex-
Huueckoro o6pasosanusi. (The basic task of ... is to... )

Active Vocabulary

O6aacTh
NpHMeHEeHHA

CyumecTBHTENbHEE
H COYeTaHH#
¢ CYUIECTBHTEIbHBIMH

Taaronst u
FaronbHLie
COUCTaHHS

o61acTb HaykH H
TEXHHKH

iron-and-steel industry
power engineering
mining engineering
construction engineering
mechanical engineering
textile industry
transport
communications
applied mathematics
electronics
computer-processing indus-
try ’

XapaKTepHCTHKa
ypoBHs 06pa3o-
BaHHA, Noayua-
€MOro  cOBpe-
MEHHBIMH HHXe-
HepaMH

high professional level

fundamental knowledge .

practical training

general scientific education

general engineering educa-
tion

to train engineers

to organize edu-
catlon

to aoffer education
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Text 1B
PRE-TEXT SECTION

Practice 1. 3nas 3HaueHHe BHIAENEHHBIX CJIOB, &) AoranaiTech 0 3HAUCHHH
CIeAYIOMHX CIOBOCOMETAHHH. )

trade pemecsio, mpodeccusi: trade school, method of
teaching trade; to compute BoluncasaTh: computing centre;
to create cospasaTh, TBOPHTb: creative abilities

b) HasoBHTe caeayolile OTPACIH MALIHHOCTPOCHHS.

aircraft camouier: aircraft building; automobile asTo-
mobuab: automobile building; instrument npu6op: instru-
ment making; locomotive nokomorus: locomotive con-
struction ‘

Practice 2. Tpountaiite cienyiouue cjioBa u clopocoyeTanus. OHu no-
MOTYT BAM MNOJHee MOHATb COJLEPIKANHE TEKCTA.

cradle kosbiGesib, current system coBpemenHasi CHCTe-
Ma, civil engineering rpax/JaHcKoe CTPOHTEJbCTBO, to ori-
ginate 6paTb Hauaso, BO3HHKATB, in accordance with B co-
OTBETCTBHH C

Practice 3. MpounTafiTe TEKCT H BHINOJHATE CleAyloliiee 3a HHM ynpax-
Henne.

Moscow Higher Technical School

The founders of a trade school in 1830 in Moscow
could not have imagined that it would become the cradle
of many outstanding engineering ideas in Russia. Its
education, even in the middle of the last century, provided
practical skills combined with a high theoretical standard.

According to the programme of the school, the theoret-
ical study at the institute was accompanied by practical
training in industrial enterprises and research institu-
tions. This was the so called “Russian method of teaching
trade”, and it formed the basis of the current system of
training in many civil engineering specialities.

That close cooperation of the School with industrial
enterprises and research institutions has become a tradi-
tion. It is of great importance for the development of
the national economy. : ’

Moscow Bauman Higher Technical School is one of
the country’sleading institutes, the alma mater of many of
today’s industries: aircraft and automobile building, in-
strument making, and locomotive construction. It is
where the theory of mechanisms and machines originated.
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The students of the School are active members of the
Students’ Scientific Technical Society (SSTS). The SSTS
includes various scientific groups, design departments,
computing centres and specialized laboratories. The task
of the SSTS is to develop students’ creative abilities,
to organize their activity in accordance with individual
interests, and to assist in the practical application of
the results of their research.

In 1989 the School was reorganized into Moscow
State Technical University named after Bauman.

AFTER-TEXT DISCUSSION

Practice 1. Cymmupyiite HRdopmManuo, 3aKOHYHB Ciepylouine ﬁpep,.no-

HEHHSA.
The Moscow  Higher is one of...
Technical School was founded in...

1s a cradle of...

is the alma mater of...
consists of...

{rains...

Text 2A

READING AND COMPREHENSION

—-—

. Tipousitafite TEKCT H ONpPeAE]HTE €ro OCHOBHYI0 TEMATHKY. '

2. Haliaute B TEKCTE NPeANOKeHHs, cofepKanne HHdoOpmaunio o noaro-
TOBKE HHIKEHEPOB-NPOH3BOACTBEHHHKOB.

3. Mpounraiite Bropoii a6san H o3arjiaebTe ero.

The Birmingham University. Mechanical Engineering
Department

The courses given in the Department are designed
primarily to provide a broad education in the fundamen-
tal mechanical engineering sciences and in economics and
business studies. The advanced courses in the Mechani-
cal Engineering Department lead to careers (in technical
management) in the fields of design, research, develop-
ment and production in industry; the government serv-
ice; the national research laboratories and institutions
of higher learning; and to those in some branches of
teaching.
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One group of courses serves the Industrial Engineer-
ing stream and the other serves the Engineering Science
stream. The former is intended for students whose
interests lie mainly in the design and production side of
mechanical engineering, the latter is meant for those who
are analytically minded and who wish to study in depth .
the theoretical techniques used by engineers. After fol-
lowing a common first year and before entering the sec-
ond year, students are divided into two streams on the
basis of their own choice. The courses of study include
mechanical, production and electronic and electrical
engineering, metallurgy, mathematics and economics.
They are supported by laboratory and drawing office
exercises. The former includes electronic instrumentation,
stress analysis, analogue and digital computation,
metrology, etc. The latter culminates in design projects
in the final year which are manufactured by second-year
students during their second vacation course in industry.
In both cases students are engaged in practical work
with engineering firms during the summer vacation.
Information:

Birmingham is one of the largest industrial cities of
Great Britain.

Steam engines, gas engines, motor cars, railway .

.carriages, bicycles, agricultural implements and other
articles are manufactured in its factories.

The University of Birmingham was founded in 19th
century. It has more than 7,000 students.

The main faculties of the University are:

Faculty of Science and Engineering,
Faculty of Arts,

Faculty of Medicine,

Faculty of Commerce and Social Studies and
Faculty of Law.

The Faculty of Science and Engineering consists of
about 30 different departments. Mechanical Engineering
is one of them.

WHILE-READING SECTION
Language Study

Practice 1. a) Ilpountafite caenyomue ciosa, nmMeomue oG Hi Kopens
CO CJOBAMH PYCCKOFO S3bKa H aorapaftech 06 HMX 3Ha4YeHHAX.
3HaueHHe BHAENCHHBIX C10B (€10XHBIX APY3ef NePEBOAYHKAP) YTOU-
HHTE NO caoBapio.
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mechanical [murkeaenikl}, depariment [dvpa:tmant],
national ['nzfonl], laboratory, career [ka'r19], analytical
[.ena'litikl],  theoretical [G1orretikl],  metallurgy
|meteeladst], electronic, electrical, instrumentation
[.instromen‘teifn], metrology .[metrolad3i], diagram
['datagrem], line, culminate [‘kalmineit], specification
[.spesiivkeifn], manufacture [.maenjorizkifs], industry,
gas, faculty [faklti], medicine ['medsin], commerce
['koma3:s]
b) Halinure npepnioxenns ¢ AaHHBIMH CAOBAMH B TEKCTE 2A H NpOBEpbTE

NPaBHABHOCTb HAMAEHHbLIX BAMM 3HAYECHHMH.

Practice 2. Hafinute B HHKecAeAylOmEM OTPHIBKE HHTEPHAUHOHAILHBE
coBa, jorajairech 06 HX 3HAYEHHH. BCTOMHHTE H3BeCTHEE BaM
3HAYEHHS «JIOKHBIX ApYy3eil mepesopunka». Ilepesenute TexkcT, He
NONb3YACh COBAPEM, TAK KAK BCE CJAOBA AOVIKHBI GbITh BAM U3BECTHBI.

The technician often works out good solutions to the
problems but doesn’t know why they work.

The scientist and engineer analyze those empirical
solutions and can develop general principles that can be
applied when solving similar problems.

An engineering solution to a problem involves making
an analysis of the problem that can be applied when a
similar problem occurs in the future.

Practice 3. a) 3anonnure caeayowyw Tabanuy.

IIpunararenbHble Hapeuusi

technical technically
analytical
practical
mechanical
fundamental
electrical
theoretical

b) Haiizure B Tekcte Hapeuusi, 06pa3OBaHHLE OT NPHUIATATENbHBIX C
nomouibio cypdukca -ly.

Practice 4. a) Mepeseante npHBeacHHbIE HHXKE CAOBOCOYETAHHS, OOpa-
30BaHHBIE NO yie H3BecTHOH Bam Momenh Adj + N (xako#?).
broad education, technical management, mechani-

cal engineering, theoretical technique, electrical engi-

neering, electronic engineering, electronic instrumen-
tation, digital computation, practical work, industri-
al city, agricultural implement

b) Hafinure atH coueranHs B TekcTe M yKaKHuTe (OpMaibHHE NOKa-
3areaM, OnpefeasiollHe HAYAN0 H KOHEN TPYNNb CYIEeCTBHTENBHOTO.
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Practice 5. Ilepeseaure npHBEACHHBIE HHIKE CJAOBOCO4eranus, o6pa-
30BaHHbie N0 yXke u3secTHnM Bam moaeasm N-+ N (uero?), N+N
(xakoii?). MpH HeoGXOAMMOCTH BOCROJAb3YHTECH ClioBapem.
business studies, stress analysis, analogue com-

putation, design project, second-year student, vaca-

tion course, engineering [firm, summer  vacation,
steam engine, gas engine, motor car, railway carriage

Practice 6. Haiianre B TEKCTE IPYANB! CYLIECTBHTEALHOTO, MOCTPOCHHBIE
no monean N of N (uero?), u mepeBeaAHTe HX HA PYCCKHH A3bIK.

Model: Faculty of Arts ¢akyabTeT HCKycCTB

Practice 7. a) [MipeoGpasyiite npuBefeHHble HHIKE CJIOBOCOYETAHHS,
*  o6pasopannnie no mopeasm N of Adj+ N, Adj+ N of N, B uenouxu
* ¢10B, 0OPa3OBAHHBLIX MO MOACIH

A+ N + N

KaKoi?
uero?

Model: The Department of Mechanical Engineering —
the Mechanical Engineering Department

national laboratories of research, institutions of
higher learning, the stream of Industrial Engineering

b) HaiiguTe nouyyeHHbie ENOYKH C10B B TEKCTE H NEPEBEANTE HX HA pyC-
CKHIA A3bIK. ‘ ‘

Practice 8.

B anrsuiickoMm si3bike 60/bLIOE paclpoCTpaHEHHE HMe-
eT o6pa3oBaHie HOBBIX CJIOB H3 CYUIECTBYIOUIHX 6e3 uame-
HEHUsi HamucaHusi cjoB («KoHBepcusi»). HanGomee pac-
NPOCTPAHEHHBIM fBJseTCsT O0pa3oBaHMe IJarojioB OT CO-
OTBETCTBYIOLHX CYUIECTBUTEIbHBIX. MOXKET HMETb MECTO U
oGpaTHbIH mpouecc — 06pa3soBaHHe CYLIECTBHTENbHBIX OT
I1aroJioB.

a) 3anonHuTe CaeAyOmyi0 Tabauuy.

Taaron Cy1iecTBHTeNbHOE
aHra. PYCCK. aHrJI. PYCCK.
to design KOHCTPYHPOBATh design KOHCTPYKIHS
to mark mark OTMeTKa
to research HCCsIe10BaTh research
to support support MOAJepKKa
to lead BECTH, NMPHBORHTH lead
to view view BHA
to talk talk pasroeop

52



b) Haidiaure B Tekcre cjioa, oGpa3oBaHHbiEe N0 KOHBEPCHH, H onpeje-
JIHTE, K KAKOH YacTH PeyH OHH MPHHAJIEKAT.

Practice 9. Bunuumure B Ta6auny u3 2-ro a6zana Tekcra cjioBa U CJI0BO-
couyeranus, oGo3navawinue oGuine M cnenudyueckHe npeamMernl
H3YYeHHs AJfl CTYACHTOB NPOMBIIIJIEHHOr0 HATIPABJEHHS H HAYYHOTO
HANMpPaBJEeHHS MAUIHHOCTPOUTENAbLHOTO (akyabTetra BUpMHHremckoro
yHuBepcureTa. Jlaiite Hx nepesoj.

Industrial Engineering

Stream Engineering Science Stream

O6iHe npeaMeTH

aHrJI. PYCCK.

CreundHyeckse npeaMeTHl

aHria. PYyCCK. aHra. PYCCK.

Practice 10.

B aHrauiickoM sA3blKe OdeHb YacTO A H36eXaHHA
HNOBTOPEHHS OXHOTO H TOrO K€ CJI0BA B MPENIOXKEHHH
ynorpeGAsilOTCA  CJOBA-3aMECTHTENH, TakHe Kak one
(ones), that (those). CioBa-samecTHTeNH 3a8HHMAIOT B
IpelsoXKeHHH MO3HUHIO 3aMellaeMoro cioBa.

one

This complex of plants is the blggest complex in the.

world. —

— This complex of plants is the biggest one in the world.

DTOT KOMIIEKC 3aBOJOB — CaMblii 6OJBILOA B MHpE.

Now we employ new methods of work, not old
ones

methods -

— Now we employ new methods of work, not old ones.
Ceituac Mbl HCIIOJb3yE€M HOBble METOAB PaGoTHI, a HE CTa-
pble.
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that
: ,

This engine is more powerful than the engine of the old
type. — - N
— This engine is more powerful than that of the old
type. .
DTOT ABuraresb Gojee MOUIHBIH, YeM ABHraTedb CTaporo
THRA.

, those
These experiments are more difficult than the experiments
in our laboratory. —

—> These experiments are more difficult than those in our
laboratory.

ITH 3KCIEPUMEHTH Gosiee TPYAHbIE, UeM IKCNEPHMEHTH! B
Haeli 1a6opaTopHH.

a) Ykaxure, B KaKHX MPeJOKEHHAX CJOBO one ymorpeGasercs Kak
CJI0BO-3AMECTKTEJb, @ B KAKMX — KaK YHCAHTENbHOE WK Heonpe-
nenennoe mecroumenne. Tepepeaure NpefaoKeHHst HA PYCCKHH
A3bIK.

1. This complex on the Kama river is the biggest one in
the world. 2. The first cars were very strange, their
engines had only one cylinder. 3. This method is highly
efficient, but that one is even better. 4. Transport
- always was and still remains one of the [argest branches
in the general system of the world economy. 5. One must
choose a profession which one likes. 6. One of the main
trends in. Soviet automobile building is the wide-scale
utilization of diesel engines on lorries. 7. A heavy body
falls harder than a light one. ,

b) Haiiauve B TEKCTE APEAAOKENHS CO CAOBOM One, ONPEACAHTE, KaKof
YacTHI0 PeYH OHO SBASETCS, W MEPEBEARTE APEIOKEHHH.

Practice 11. a) TepeseanTe MPelJiOXEeHHS HA PYCCKAM A3biK. YKamure,
B Kakux npemaoxennsnx caoso that ymorpebasterca xak ciaoso-
3aMECTHTENAD, 2 B KAKHX — KaK yKa3aTejibHoe MECTOMMEHHE HIH COI03.

1. Trucks are getting larger and so are the tyres that
move them. 2. The theory of Prof. Petrov is more complicat-
ed than that of Prof. Smirnov. 3. It is known that air has
pressure. 4. There are many shops in that plant. 5. This
fuel equipment is more modern than that one. 6. The
speed of a passenger-car is higher than that of a bus. 7.

. The paper reports that the Belorus cultivator-tractors
go to all corners of the USSR and also to 75 other coun-
tries. 8. There are many interesting: stories in this book;
read the one on the system of education in Canada.
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b) Haiiaute B TekcTe npenafoxesus co caesom those, onpeaeamte ero
¢yukuuio. TlepepelHTe DPeAJOKEHHS HA PyccKhii A3bIK.

Practice 12, B TexcTe BETpedAIOTCH elfe CAOBA-3aMeCTHTENH — 970 the
former (nepsuiil 3 ynamanyteix) u the latter (nocaegunit us ynoms-
Hyteix). Hafinure Bo 2-m ab3aue TekcTa NPEeJIOKEHHs, cojepxKa-
nMe 9TH C0BA-3AMECTHTENH, H ONpefejnTe, KAKHE HCXOAHBIE C/I0BA
H CAOBOCOYETAWHS OHR 3aMCHIANT.

Practice 13. [lpouuraiite caenyomue NpenioKCHHS H 3aMEHHMTe, rae
910 BO3MOXKHO, CYHECTBUTCADHME CROBAMH-3AMECTHTENASMH that,
those, one. TlepepesuTe nNOAyueHHHE RPERIOMEHHN HA pPYCCKHHA
A3bIK,

1. One group of courses serves the Industrial Engi-
neering stream and the other group serves the Engineering
Science-stream. 2. Students of the Industrial Engineering
stream are interested in the design and production engi-
neering and students of the Engineering Science stream
study the theoretical techniques. 3. The courses of study
are supported by laboratory exercises and drawing of-
fice exercises. 4. During the summer vacation students
are engaged in practical work with engineering firms.

Practice 14. B tekcre umeercs paa npeaaokenufi, B KOTOPHX HCNOAL3Y-

_ercqA naccusHbii 3ajor amrauickoro raarona. Hafinure ux no dop-

MAJBLHBIM NPH3HAKAM Faaroana B aTol ¢opme H nepesexHTe HA pyc-
CKHH SI3MK.

Practice 15. 3anoaunre Tabauny Hepoctawiiume (GOpMAMH FAAFGIOB,
HCNOL30BAKUBLIX B TekcTe. [IposepohTe cebn no TaGaune Hecranzapr-
HBIX TJAArojos.

f I 111
given -
designed
lead
supported
meant
provide
intended
included
be
consist

Practice 16. B HeKOTOPHIX NpeANOKeHHAX TEKCTA TPpeThs dopma raaroaa
(npuuacTHe npomefIIEro BPEMEHH) BCTPEUAETCA B COYETAHHH C
cyisecrBureasabim B mopessx Ved -+ N g N+ Ved, rae V ed spas-
eTca An60 NeBOCTOPOHHNM, AHGO NPAEOCTOPOHRRM onpeacenieM K N.
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a) TMepenenute OTPHLIBKH, cAenysi oGpasny.

given

taken

-MHit
-IHACA
-BLIKACH
-HHBIH
-THI#

1. the courses given... 2. the advanced courses... 3.
the theoretical techniques used by...

b) Haiigure B mepBbiX ABYX ab3aunax npeNOXeHHs ¢ NPHBEAEHHBIMH

1.
2,

R

Bbilli¢ OTPbIBKAMH H NECPEBEAHTE HX.

Text Study

Practice 1. 3aBepwure npepjoxenus, Bubpas COOTBETCTBYIOILHE OKOH-

YyaHHsA B NPaBoOM cToiabue.

The Mechanical Engi-
neering department is...
The courses given in the
department include:...

. After the first year...

They are...

Both
served...
The Engineering Science
stream course is intend-
ed for students... .

streams are

. Students who are in-

terested in design and
production...

The courses of study
are supported by...

. During summer vaca-

tions students are
engaged in...

...the

...by different groups of

courses.

Industrial Engi-
neering stream and the
Engineering Science
stream. N

...practical work with en-

gineering firms.

...laboratory and drawing

office exercises.

...within the Faculty of

Science and Engineering.

...students are divided in-

to two streams.

..study the Industrial En-

gineering stream course.

...mechanical engineering

sciences, economics and
business studies.

..who wish to study the

theoretical techniques.

Practice 2. Ha cxeme nokasana cTpykTypa BHpmuHremckoro yuusep-
curera. [onbaysch undopmaumeii Texcra, a TakiKe cXeMod, pac-
CKaXXHTe 06 YHHBEPCHTETe, YNOTPEGHB clelyloliue CJ0Ba, CN0BOCO-
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YECTAHHA H KOHCTPYKUHH.

to be situated, to be founded, to have, there is/
are, to include, to be divided into



! The Birmingham University

Fawlty of Faculty of

Science and Faculty Faculty Faculty 'Commex:ce
- f Arts of Medicine of Law and Social

Engineering ° Studies

I

Mechanical Engineering
Department

I O~

Industrial Engineering Engineering Science
Stream Stream

Practice 3. Monbaysch MHdoOpMauHneidl TeKCTa, 3ANOIHHTE CACAYIONLYIO
Tadauny. .

[Mpoueccs HiaH pe3ynbTaThi

Bun NpakTHYECKHX 3aHATHH JesTeNbHOCTH

—

AFTER-TEXT SECTION
Text Discussion

Practice 1. Monbsyacs undopmanmeii Texcra u Tabauueii ua Practice 3,
pacckaxure 00 yyeGHOM mnpouecce HA MAUWIHHOCTPOHTEAbHOM
¢dakyabrere BHPMHEFEMCKOT0 YHHBEPCHTETA NO CAENYIOIEMY MIaHy.

Mecto oTaesieHHst B OOLIeH CTPYKType YHHBEPCHTETa.

ITonpaspenenye cTyleHTOB Ha ABa NOTOKA (KOrAa U mo

KaKOMY NpHHLUNY).

Ilpenmertrl, cocTaBasiiollHe KYypC OGYUeHHS.

INpakTHyeckue 3aHATHS.

[IpaxkTHueckue pa6oTH (rae H Koraaj.

iR w o
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Active Vocabulary

Cy1iecTBHTENbHBIE )
n;fmﬁﬁm H COYETaHHs C naronst
CYLIECTBHTENbHBIMH
opranusauus | institution ] to divide
cucteMnl 06- | department to include
pa3oBanus stream to intend
course to be engaged in

vacation course |

npeaMers u3y- | engineering science.
YeHHA business studies
economics
stress analysis
analogue and digital computa-
tion
mechanical
production
electrical
electronical
technical drawing
design project

engineering

npoiecc MpH- , to lead to
oGpeTeHHs to support
3HaHU#i to represent
to advance
Text 2B

PRE-TEXT SECTION

Practice 1. Tpouuraiite ciaepyiolue NPeAnoKenHs H Aorapaiitecs 0
3HAYCHHUH BLIAENEHHBIX CJHOB H C0BOCOUETAHHIA.

1. The Polytechnic is made up of six faculties. 2. All
faculties undertake research. 3. Every student is required
to undertake a project in the final year. 4. The Faculty of
Engineering is represented by four departments. 5. The
Polytechnic Students’ Union represents  students on
various Polytechnical Committees.

Practice 2. Mpounraiite crenyiomne ciosa H ciosocoyeranus. Ouu
NOMOryT BaM MNnoaHee MOHATDL COEPIKAHHE TEKCTA.
to integrate coefMHATb, COCTaBJIATH LeJoe, toO relate
academic work to industrial practice COOTHOCHTb DpaKTH-
yecKHe 3HAHHMS C NMPAKTHUECKHMH yMeHHsMH, to shoulder
responsibility B3ATb Ha ce6si OTBETCTBEHHOCTD, principle
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npaBu10, 3aKoH, to benefit from u3Bnaekarb moab3y us,
‘production engineer WHXXeHep MO OPraHH3allM¥ NPOU3BOA-
CTBa

Practice 3. Tipountafite TeKCT M BLINOAHHTE CJEAYOUHE 32 HHM
ynpakKHeHHs. :

The Polytechnic, Wolverhampton

The Polytechnic, Wolverhampton, is a large insti-
tution in the West Midlands and provides Higher Education
for thousands of students from the United Kingdom and
beyond. There are only thirty polytechnics altogether in
England and Wales and Wolverhampton was one of the
first to be designated. The Polytechnic was originally
created in 1969 by uniting the College of Art with the
College of Technology. In September 1977 the Dudley
College of Education, the Wolverhampton Teachers’ Col-
lege for Day Students and the Wolverhampton Technical
Teachers’ College merged to form a Faculty of Education
within the Polytechnic.

The Polytechnic thus is made up of six faculties: Art
and Design, Engineering, Humanities, Science, Social
Science and Education. Five of these faculties are located
on the main campus in the centre of Wolverhampton; the
sixth, the faculty of Education, is located at Dudley.

A wide range of degree, postgraduate, diploma and
professional courses are offered at all six faculties. All
faculties undertake research and all are served by the
Polytechnical library. Nearly 4,000 students are on cours-
es for three or four years, ranging from engineering
and computer studies to social work courses. These
courses are full-time, part-time and sandwich.

The teaching on the courses is partly by lectures but
much of time is spent in smaller group work, in
seminars and tutorials.

In addition to the higher degrees of MPhil (Master of
Philosophy), PhD (Doctor of Philosophy) and MSc (Mas-
ter of Science) the courses lead to a wide range of first
degrees and diplomas. ' :

A high proportion of students live away from home; -
over 1,300 being accommodated in Polytechnic residential
units. The main campus has hostel places ior 600 students.

The Polytechnic Students’ Union represents students
on various Polytechnic Committees. It operates a number
of national services for local students (such as accommo-
dation, medical, financial, legal and other problems).
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The Students’ Union organizes and supports a wide range
of social, recreational and cultural activities. A large
number of clubs and societies are organized by it, which
arrange entertainment. There are film, music, drama,
poetry, blues and folk societies; rugby, judo, cross-
country running, badminton and horse riding clubs. In
" addition, there are academic, political and other so-
cieties. at the Polytechnic.

AFTER-TEXT DISCUSSION

Practice 1. Pacckaxure o crpykrype The Polytechnic, sanonnus cne-
AYOULYI0O CXeMy.

The Polytechnic,
Wolverhampton
Engineering Faculty
Building and Civil '
Engineering
Department
Mechanical
Engineering
Courses
Academic Study

Practice 2. CpaBunte The Polytechnic ¢ nOIMTEXHHYECKHM HHCTHTYTOM.
Yro o6mero? B uem pasanune?

. Text 3A
READING AND COMPREHENSION

MpounTaiiTe TEKCT H ONpeneIHTe:

1. KakuM 0Gpa3om MOATBEpKJaeTcsl B TeKcTe BKAaA Tom-
CKOTrO MOJINT€XHHYECKOT0 MHCTHTYTA B pPasBHTHE COBET-
CKOH HayKH M TEXHHKH;
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2. B Kakux a63anax uieT pedb O eIHHCTBE TPEX HanpasJje-
HUEl B pa6oTe HHCTHTYTa — OGPa3OBaHUsAA, HAYKH, NPO-
MBILILJIEHHOCTH; '

3. B KaKOM HamnpaBJeHHH BeLYT HCCAENOBAHHs TPH HC-
C/I€[l0BATEJIbCKHX lI€HTpa HHCTHUTYTA;

4, xakue ¢popmbl 0OyueHus BeAyTcs KadeapaMH, OTKPBITHI-
MH HEHNOCPELCTBEHHO Ha MPOMBILIIEHHBIX NPEANPHATHAX.

Siberian Diploma

The Tomsk Polytechnical Institute is the oldest school
of engineering in Siberia and in the Soviet Far East. It
was founded in 1896. One time, the celebrated scientists
V. Obruchev and N. Chizhevsky were its faculty members,
and it boasts of such people as Nobel Prize winner
scientist N. Semenov, helicopter designer N. Kamov,
discoverer of iron ore deposits in Norilsk N. Urvantsev,
designer oi Ostankino TV tower N. Nikitin, and many
other graduates who made history in science and engi-
neering. ' .

Sixty Tomsk graduates became academicians and cor-
‘responding members of the USSR Academy of Sciences,
and over 300 Heroes of the Soviet Union, Heroes of Social-
ist Labour, Lenin and State Prize winners, and merited
workers in science and engineering.

Today, about 17,000 -students attend eleven institute
departments. The institute also has two evening and three
correspondence departments. .

Among the 1,200 faculty members, 70 are professors
and doctors of science, and nearly 900, associate profes-
sors and candidates of science.

The Tomsk Polytechnical Institute library has about
two million volumes in education, science, politics
and fiction, and services as many as 28,000 readers
every year.

The Institute is an example of integration of educa-
tion, science and industry. There are training, research
and industrial complexes at the institute, which are
based on three supports: some institute department,
research unit and industrial enterprise with which the
institute cooperates. and for. which it does specific re-
search. Over 9,000 students study at research labs and
design bureaus, and in scientific societies and groups
organized at the departments.
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The institute incorporates three research institutes
engaged in the study of nuclear physics, electron intro-
scopy and high voltage. Its experimental facilities include
a research nuclear reactor, a Sirius synchrotron, a
cyclotron, cryogenic equipment.

Another form of integration at the institute involves
branches of the institute chairs opened directly at indus-
trial enterprises. Once a week, studies are moved from
classrooms to the shop floor, and.the instructor is
joined by factory engineers. All laboratory work is
performed directly at industrial facilities, and this
cooperation has proven mutually advantageous.

WHILE-READING SECTION

Language Study

Practice 1. Onpeaseaute, KaKHM pPYCCKHM ¢J0BaM COOTBETCTBYIOT
craepyon e aHTAniCcKHe HHTEPHALHOHAJIbHBIC CNOBA, npoqm‘aih'e HX
BCAYX ¢ onopoli Ha TpaHckpHaunio. OGbACHATE MO-DYCCKH, KAKHM
IOHATHAM COOTBETCTBYIOT BbiI€JICHHLIC aHranfckue HHTEPpHAURO-
HajJdbHbi€e CJOBA.
designer, professor, candidate of science, doctor

of science, academician ~ [a.kedormufn]}, nuclear

{'nju:khis] physics, electron introscopy [rlekiron

invtroskapi), voltage . [vooliidz}, reactor, syn-

chrotron  ['sipkravtron}, cyclotron  [saiklatron},
cryogenic [.kraiordzi:nik], integration [.ntrgreifn},
to be based on, to cooperate, to organize

Practice 2. O6bacuuTe, KaK 00pPa3’oBaHL NAHHME COYETAHHA H KakHe
npanmla HX nepesona BO3MOXHH; K KaKOMy npasn.ny OTHOCHTCH
Kaxpoe H3 HuX. OOGbexHHHTE HX B JBE€ YNNI

helicopter designer, iron ore, prize winner, fac-
ulty member, institute department, research unit,
design bureau, ship floor, factory engineer, labora-
tory work

Practice 3. Pacnoroxure cieayiouue raaronbl B andaBHTHOM NOpAAKeE,
nocje 3TOr0 MepeBefHTe UX, HCMOIb3ys cjaosapb. O6begHnuTe raa-
ronnt B aBe rpynnbi: 1) Te, KOTOpHie UCMIONIB3YIOTCA B TEKCTe AAN
onucanus yie6HoN AeATEALHOCTH B HHCTHTYTE; 2) Te, KOTOpbIE ONH-
ChiBAWT HAYWHO-UCC/IEAOBATEIALCKYI0 Ga3y HHCTHTYTA.
to found, to become, to attend, to be engaged in,

to include, to involve, to move, to join, to perform,

to prove
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Practice 4. a) Bunnmnre B3 1-ro a63auna Texcra Ha3panHA npodeccuf,
¢ KOTOpHIMH cBs3ansl $AMWIHH HA3BAHALIX B TEKCTe AemTenell
HayKkH H TexHuxu. Yro 870 32 mpodeccun? (nepesennre).

Model: N. Kamov — helicopter designer — KOHCTpYKTOp

BEPTONETOB

b) Buinuunte M3 TeKCTa CHOBOCOMETAHHSA, 0G03HaMalOUKE nsoGperenun
WIH OTKPHITHS 3THX Miopel. TepeseanTe 3TH coueranng.

Practice 5. BunHiuHTe H3 TeKcTa:

a) anrauiickue CAOBOCOUETaHHR, 0003HAYAOUIHE COCTABHHIE WacTH
yue6HOro, HAyYHO-HCCAEN0BATENLCKOFO0 H NPOMbBILIVIEHHOr 0 KOMAJEK~
ca. TIpumep Ha pycckom nA3sLiKe:

Komnaexc onupaercsi B paGore 'Ha: 1) Kadenpy HHCTH-
TYTAa, 2) Hay4HO- uccaenosareJbCKkue nonpasne.nemm
3) npoMbll/IeHHOE NPEANPHATHE;

b) aHramfickHe CA0BOCOYETAHHA, 0603HAYAIONIHE YHACTKH, HA KOTOPHX

CTYAEHTH RPOBOAST HCCJAENOBATENLCKYI0O H KOHCTPYKTOPCKYlO pa-
60Ty, U NEePeBEAHTE ITH COMETAHHSH;

€) cn0BOCOuETAHKS, 0GO3HAYAOUINE HAYYHbLIE HANDABIEHHA, B KOTOPHIX
paGoTaeT MHCTHTYT, H IKCNIEPHMEHTANbHBIE YCTAHOBKH, KOTOPHE HC-
AONb3YIOTCA B HCCHCAOBAHHSX.

Practice 6. TlomuuTe, uTO Mepeson raaroabHol Gopmp V ed 3aBrCHT oF
ee OKpYMXeHHH.

1) MMoanexamee 4 _CKasyemoe.. 4+ N+ Ved+ prep.
NepeBOAHUTCS HA PYCCKHHA A3bIK MPHUACTHEM HA -HHbU, -Tolll.

Another form involves ... chairs opened ... at..
Ilpyras ¢opma ... BKIoyaer B cebs ... Kapeapsl, oTkpouigae-
Mble/ OTKpbiTBIE HA...

TMepepennTe BhneACHHNE GOPMEL,

1. Over 9,000 students study in. scientilic groups
organized at... 2. The institute incorporates ... research
institutes engaged in..

2) N 4+ is/are V ed — pycCKHM rJ1arosioM, OKaH4H-
BAIOUIUMCA HA -CA.

..studies are moved... ... 3aHSITHSA MEePEeHOCATCH. ..

ﬂepeaemn-e suiaenennbie GopMbl.

All laboratory work is performed at industrial
fac111t1es 2. The instructor is joined by factory engineers.

3) Monnexaumee + V ed + cymecTBHTeNbHOE — Fia-
TOJIOM B NpOIIEAlieM BPEMEHH.

They performed the work. Onu BBIIOIHWIH paGoTy.
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Haiignure B TeKcTE NpeAnoxKeHHs, B KOTOPbIX IAroy CTOHT B NMPOLIELLIEM
BPEMEHH, H MEpEBeAHTE rAarol Ha pycckuii s3nk. O6parture BHH-
MaHHe HA ocolyl0 ¢opMy mpolleaunIero BPeMEeHH Yy HenpaBHAbHBIX
raAaronos.

Practice 7. 3anonnure Tabanuy Hepocralomumu ¢GopMaMH rIaronos,
HCONbL30BaHHbIX B TeKcTe. [IpoBepbTe ce6s no Tabanue HecTanpapT-
HBIX FJIAroyoB.

I 1I I
found
was, were
make .
become
have
did -
studied
join
Practice 8.

Kareropusi Bpemenn (The Category of Tense)

Hactrosimee Bpems (Present Tense)

"1 (you,
we, work herev.
they)
work—+s [s] (nocsie TIIyXHX COIJIAacHBIX)
live +s[z] (mocne 3BOHKMX COTJIACHBIX H
He (she) | play TJIaCHEBIX) here.
go + es[z] (nmocsie -0)
teach 4 es[iz}] (nocae -s, -se, -oss, -sh, -x, -ch)
Bonpoco-oTBeTHas MOAERb
Orser
Bompoc
Kpartku#t TMonusrit
Do |1 (you, we, No, I don’t
they) Yes, I do
work | here? work here.
Does | he (she) No, he doesn’t
Yes, he does
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Haiigure B TEKCTE NPENNOKEHHS CO CKa3yeMblM B HACTOSILIEM BpEMEHH
H OGBbACHHTE, MO KAKHM NPH3HAKAM BBl HX OGHAPYKHJIH.

Practice 9. a) 3anomuure dopmbi 06pa3oBanusi NPOmEAWEr0 BPEMEHH
aurauiickoro raarona. OcoGoe BHUMaHHe OGpaTHTE HA CONPOBOXK-
nawumue HX popmanbHbie NPH3HAKH.

Mpowenuee Bpema (Past Tense)

$opmManbube
TIOKa3aTe/H

npapuJbHbi€ rJ1aroJibl

1, he, work+ed[t] (mocne ray- | here | yesterday

she, XHX COTJIACHBIX) the day before yester-
we, live + d[d] (nocae 3BOHKHX day
you, COIJIACHBIX) last night (week,
they | play + ed[d] (mocne raac- year, etc.)
HBIX) 6 minutes (hours,
experiment + ed [1d] (mocJse days, weeks, years,
-t, -d) months, etc.) ago
in 1940...

HenpaBuJbHsbe IJarojbl *

went
came
taught ) ,

* HenpaBuJIbHBIE IM1arojbl —3 aMOMHHTe!

Bonpoco-oTBeTHAA MOJieNb

OrtBer
Bonpoc -
Kparkuit Moaumi
pid |1 (he, No, I didn’t work

she, : r Yes, I did. here.
we, |work| here |yesterday?
you,
they)

b) HafiauTe B TeKcTe CAOBA H C10BOCOUETaRNS (HOPMANbHDBIE IPHIHAKH),
o6ycaosanBaiomue ynorpeGiennue NpeiiOXKEHHA CO CKasyeMuM B
npoulealieM BPEMEHM. :

Practice 10. a) 3anomuure dopmel o6pasoBanusi Gyayllero BpeMenH,
obpamas ocoGoe BHHMaHHE HAa cONyTCTBylouHe MM ¢opmanbHbie
noKasaresiu.
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Byaymee Bpema (Future Tense)

d)bpuanbnue TIOKa3aTeNH
I, we shall ) tomorrow
he, she, will T work here the day after tomorrow
you, they soon
’ next morning (evening, week,
year, etc.)
in a day (week, month, year,
etc.) .
in 1999
in the future
Bonpoco-orseTHAn MoOAeAb
B Orser
onpoc
P Kpatkni Tonnbiii
Shall { I, we No, 1 shan’t
Will | he, she, Yes, I shail work
you, work { here |tomorrow? | No, he won’t here.
they Yes, he will .

b) Mepesenute Bpems pefcTs¥A B nocieaHeMm ab3aue TekCTa H3 nJaHa
Hacrodiero B naaH Oyaymiero, H3MeHHB GOPMY CKasyemoro B
NPpeAJOKEHHAX. ’

Practice 11. 3akonuHnTte npeisioXKeHHs, BHOGpPaB COOTBETCTBYIOMLHI no-
Ka3sareab BpPeMeHM. :

1. Electric cars will help to provide traffic safety...
2. The laboratory supplied the new calculations for design-
ing the engine... 3. The plant produces a great number
of machines... 4. She will become an engineer... 5.-They
finished school... 6. We worked at this plant... 7. My
friend works at the research institute... 8. Several scien-
tists work at this problem... 9. The Soviet automobile
industry produces many cars and lorries...

- in the past, in the future, last year, next year, now,
last month, in 5 years, every year
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Practice 12. Packpoitre CKOGKH, MOCTABHB [1arod B HYXHOH dopme.

1. Auto-making research and development (to begin)
after the October Socialist Revolution. The young Soviet
State (to require) automobiles and tractors for its indus-
try and agriculture. 2. Prof. Smirnov (to give) a lecture
on physics next week. He (to supply) the fundamental
calculations for designing engines. 3. The Soviet Govern-
ment (to establish) the Automobile Research Institute in
1920. But the scientists (to start) auto-making research
in 1918. 4. We (to have) many plants and factories in
our country. 5. The number of our institutes, research
centres and laboratories (to increase) from year to year.
6. We (not to take) that examination yesterday. We (to
have) it in 2 weeks. 7. My father (not to work) in the field
of mechanical engineering, he (to design) boats.
8. E. A. Chudakov (to develop) the automobile theory? —
Yes, he did. Besides, he (to provide) the basic formulas ~
of auto-designing. 9. Nick (to know) mathematics
well? — Yes, he does. He (to like) it and (to do) research
in this field. 10. You (to work) in the chemistry laboratory
a week ago? — No, we didn't. We (to work) there only
the day after tomorrow. 11. This programme (to include)
many problems. We (to study) different aspects of
bridge construction, testing and operation.

Practice 13. 3anoanure TaGanny, HCNONbL3YA CJAEAYIOUIHE [HAATOIb,
CBH3AHHBIE C MCCICN0OBAHMEM, KOHCTPYHPOBAHHEM H BHINYCKOM MpO-
JAyKUHH,

to test, to supply, to design, to produce

1. | The engineer the engine last week
' tomorrow
every day

2. | The engineer new equipment last year
next year

3. | The scientist new formulas to the lab yesterday
in a month

4.| The plant new machines every day
last month
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Practice 14.

Crenenn cpaBHeHHs NPHJAraTeJbHbX W Hapeuwii |

CpaBHHTEAbHAA CTeNeHb

stronger

far stronger
slightly stronger
Steel | is | more expensive than | cast-iron.
much more expensive
a much more expensive material 1
a much more expensive material to

produce

weaker

less expensive

Cast- | is | much less expensive . than steel.

iron a much less expensive material

a much less expensive material to
produce

IIpeBocxoanasa creneHb

the strongest
This kind of steel is { the most expensive of all.
- the least expensive

N otes: 1. OaHoc/0XHBIe H 4aCTh ABYCJOXKHBLIX NPHAAraTeJNbHEIX H

Hapeuuii o6pa3yloT CPaBHHTEJLHYIO CTeneHb NpH IoMouM cydpduxcos
-er, -est.
: 2. MHoroc/joxHuie H GOJBUIMHCTBO ABYCJOXHBIX MPHAAraTeJbHHX
'H NpOoH3BOJHHIX Hapeuuil, OoKaHuyHBalolHXcA Ha -ly, ofpasyloT crenexy
CpaBHEHHs C NOMOIIBIO more Goasuse, less mensbuie, most nauboaee, least
Haumeree.

VKaxknte, B KakKHX ciaosax -er — cypdHKC cTenenH cpaBHEHHs npuaa-
raTeJbHBIX.

teacher, summer, driver, other, darker, easi-
er, never, writer, weather, bigger, deliver, fast-
er, under :

Practice 15. 3anoanute Tabauuy no ob6pasny. Bcnomuure asnauenne
NPHBEAEHHHIX 31€Ch NMPHJArarebHbX H3 Beex Tekcro Units I, 1L
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a) small

smaller

the smal lést

old
broad
high
large
great
wide
easy
new
full
thick
thin

{ b) difficult

more difficult

the most difficult

specific
modern
personal
practical
effective
traditional
theoretical
typical

Practice 16. 3anomuurte TaGanuy, ofpamiasi BHHMaHHE HA CYWECTBH-
TeabHule, OGPA30BaHHBIE OT APHAATATENbHBIX Yepe3 CTENeHH Cpas-

Henus. Jlailte mepeBox CyUWECTBHTEAbHBIX,

[punararenpHsie CyuiecTBHTE/bHBIE

deep deeper deepest a depth

long longer longest a length

wide wider widest a width

high higher highest a height
strong stronger strongest a strength
warm warmer warmest a warmth
true truer truest a truth

Practice 17. Siaslk Hamepenufi: OCHOBHbIE MeTpHUecKue enuHMubl. Hay-
YHTEe AMATPAMMbI JHHEHHBIX H3MEPeHHA H 3aMOMHHTE MPHMEPLL

(a) length

We can describe the length of this bar in four ways:
The bar is three metres long.

The bar is three metres in length.
The bar has a length of three
<

metres.

The length of the bar is three

metres.

3m
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(b) width or breadth
We can describe the width or
breadth of this driving belt in
four ways:
The belt is sixty millimetres
wide/broad.
The belt is sixty millimetres in
width/breadth.
The belt has a width/breadth
of sixty millimetres.
The width/breadth of the belt is
sixty millimetres.
(c) height -
We can describe the height of this
support tower in four ways: - :
The tower is a hundred metres/
high. »
The tower is a hundred metres in £
‘height. 8
The tower has a height of a
hundred metres.
The height of the tower is a
hundred metres.
(d) thickness
We can describe the thickness of
this steel sheet in three ways:
The sheet is three millimetres
thick.
The sheet has a thickness of
three millimetres.
The thickness of the sheet is
three millimetres.

3mm

(e) depth. Depth is usually measured vertically down-
wards from a suriace. This surface is often ground level
or the suriace of a liquid.

We can describe the depth of ,
this trench in four ways: '

The trench is two metres deep. 2 %
The trench is two metres in ////é AZm// g
depth. é - é
The trench has a depth of i

two metres. o

The depth of the trench is two metres.
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Other examples of depth: [y

(i) The depth of the beam is :
three hundred millime- 300 mm
tres. ’

(ii) The depth of the screw 175 mm
is one point seven five N\./EL )
millimetres.

(f) mass

We can describe the mass of this block
in three ways:
The block has a mass of fifty kilo- 50 kg
grammes.
The block is of mass fifty kilogram-
mes.
The mass of the block is fifty kilo-
grammes.

Practice 18. OnumuTe 06beKThi H3IMEPEHHUN HA C. 7'2“ KaK MOXKHO GOJbIIHM
HaGopoM npensoXxeHu#.

Practice 19. a) Ipounraiite AHANOr H BLITOJHHTE 3a4AHHSA, MPHBEACH-
Hbie TOChe Hero.

At the Drawing Lesson

T. Good morning, everybody. Today you ought to
draw 'this part I’'m sure you know its name, don’t
you?

[ think it's a key. (a valve, a cutting tool)

That’s right. What are you going to do first?

First I am going to measure it.

Good! What are you going to measure?

[ am going to measure its length, width and height.
All right. Do-it. Now, tell me its length

[ts length is 90 mm.

And what is its width?

- Its width is 10 mm.

Will it take you long to calculate its cross sec-
tion?

Just a minute. The cross section of this key is 80 sq. mm.
Fine. You are right. The cross section of this key is 80
sq. mm. Perhaps you know what metal it is made
of?

Let me see. I suppose it is made of steel.

SO NLERLRLRLEY

©»
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3m
Im
4m
2 steel plate 2m
3m -
//
//
A L’/ e
4 electricity pylon  1.5m - Im
12 an 5 oil tank
40 cm
100 mm
‘ 7 beam 150 mm 500 mm
(cross—section) 8 concrete block
10 mm
6 brick
200 mm

30g

10 casting

11 steel plate

% | SRR

9 pipe

b) Pacckamxnre:

12 crowbar

a) KaKH€ H3MEPECHHA H PACUETh Bhl caegsaere, nNpexae uem

MPHCTYIHTE K YEPTEXKY;

6) 4TO MOXHO Gymer YBHIETb Ha BallleM 4epTeKe.
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Practice 20. Cpasuure no ciaenywouiemy obpasuy.

Model: Steel is expensive.
Silver is more expensive.
Gold is the most expensive.

1. TpH BellleCTBA C TOYKH 3PEHHsI HX 3HAUCHHS B IIPOMBI-
mienHocTH: -water, coal, gas (important). 2. Tpu wme-
TadJa Cc TOYKH 3peHHs #HX TBeprocTH: steel, copper,
aluminium (hard). 3. Tpu MapkH aBTOMOGHJIEH C TOYKH
apenusi Beca: “MAZ”, “Zaporozhets”, “Moskvitch”
(light). 4. Tpu BHAA TPAHCHOPTA C TOUKH 3PEHHSI CKOPOCTH:
a car, a train, a plane (fast).

Practice 21. 3anomuute TaGaMuy cremenefi cpaBHeHHs] OT PasHHX OC-
HOB NPHUJAraTefbHHX H Hapeund.

TonoxurenbHas CpaBHHTeNbHAS IIpesocxoaHas
good better ~ (the) best
XopowHit
bad ‘worse (the) worst
V10XO0#
little . less (the) least
MaJieHbKHH ’
many
much more (the) most
MHOro a
far farther (the) farthest
fanekui
far further (the) furthest
AanbHUi
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Practice 22.

Hapeuns, ykasbiBaiomwue Ha Mepy uero-iu6o

a) Hafigure ux 3Hauenus B cjosape.

about KOJTHYECTBO
r
nearly (¢ 4ero-au6o ( ove
KOJIHYECTBO

as many .. as= | o 60

b) Yro Goabwe?

nearly 20 uiu over 20?
about 20 wau as many as 20?

c) MNepesennTe Ha PycCKHit A3BIK CAERYIOUMIHE COYETAHHA M3 TEKCTA.

1. ...as many as 28,000 readers... 2. ...about 17,000 stu:
dents... 3. ...over 9,000 students... 4. ...nearly 900 associate
professors...

Practice 23. Haiigute B TeKkcTe wHCAMTENbHBIE, MpOYHTAaATE HX BCAYX.

Practice 24. Coenunure crefyomue naps npeasoxeHuit ¢ noMompbio
coo3os which u who. MoMuHTe, uTO NpHAATOUHOE ONpeneaHTENbHOE
JOJIKHO  CTOAITL nocae onpeneiasiemoro ciaosa. Who obssareanno
HCHOJML3YeTCs ¢ oAyliesjieHHbiM npeaMeroM, which — yame Beero ¢
HEOAYIICBJCHHLIM NIPEIMETOM.

1. Many celebrated scientists were faculty members.
They made history in science and engineering. 2. There are
training, research and industrial complexes. They are

.based on three supports. 3. The complex includes the
industrial department. The institute cooperates with the
industrial department.

AFTER-TEXT SECTION
Text Discussion

~
Practice 1. 3anoannre caeayomyio 7abanuy aannME H3 Tekcta. Mocae
3TOr0 MOATOTOBbLTE KPATKOE coobmente 0 TOMCKOM NONHTEXHHYECKOM
MHCTHTYTE, HCTOb3ys oGopor there is/are m nanubie TaGauus.
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Institute

Research
Institutes
of the Insti-
tute

Library

The number of students

The number of departments

The number of evening depart-
ments :

The number of professors, asso-
ciate professors

The number of book volumes

The number of readers every day

The number of research institutes

Fields of investigation

Experimental facilities

Forms of integration

1 ..
2) ...

Practice 2. OnumHuTe yueGHO-HCCAENOBATENALCKHI KOMIJIEKC HHCTHTYTa,
HCNOJb3ys CAEAYIOULYIO CXeMY H NpeaaaraemMyio noc/iefoBaTebHOCTh

nepeckaaa.
training research and industrial complex
departments research unit  industrial enterprises

1. ...is founded... 2. It became... 3: It includes... 4. They

cooperate... 5. They perform..

Practice 3. HayunTte HHKenPUBEACHHYIO CXeMY H PaccKaXKHTe 06 nHTerpa-
uun o6yueHnsi, HAYKH H MPOMBINLICHHOCTH B TOMCKOM NMOJHTEXHAYE-
CKOM HHCTHTYTE, HCNOJIb3ys KOHCTpyKuuk there is/are, ...have/has...,

be+4V ed.
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education — science i industry
training research industrial
complex complex complex
institute research industrial
department unit enterprise
research labs, branches of
design bureaus, 3 'e_se"-“’h the institute,
scientific institutes chairs for
societies research

Practice 4. TIpounTtaiire npUBeAEHHYI0O HHXKe cNPpaBKy 0 MockoBcKoM aBTo-
MexaHHYecKOM uHCTHTYTe. KpaTKO nepeaaiite coaepxanue NpoUKTaH-
HOTO HAa AHIAHACKOM fA3blKe.

MockoBckuii aBTomMexaHuueckuii uuceruryr (MAMMU)
6b1a1 co3nal B 1939 r. B To BpeMsi B HHCTUTYTE GbLIO TOJBKO
ABa (aKy/JbTeTa: aBTOTPAKTOPHBIH H aBTOMEXaHHUECKHH,
Ha KOTOpeiXx obOyuanoch Bcero 400 cTyAeHTOB AHEBHOIO
H BEUYEpPHEro OTIAEJeHHH N0 CreuyuaJbHOCTSIM: aBTOMOGH/IH
U TPaKTOPH, MexaHHuecKass o6paboTka MmeranaoB. (Cpok
o0yueHHs N0 CNelHalbHOCTH aBTOM06HJIH H TPaKTOphHl CO-
craBgasa 3 rona.)

B sHBape 1941 r. B HHCTHTyTe YyXKe HaCUHTHIBAJOChH.
25 xadeap, a KOHTHHIEHT CTYAEHTOB COCTaBHJI 955 uesoBek.

B nacrosiee spems MAMU — ofH H3 OCHOBHBIX HMH-
CTHTYTOB aBTOMOGUJILHOH NpoMblliieHHOCTH. Ha ero uetsl-
pex ¢akyabTeTax (aBTOTPAKTOpPHOM, (akyabTeTe asTo-
TPpaKTOpPHBLIX [BUraTeselt, (axkyJbTeTe TeXHOJIOTHH H
aBTOMAaTH3alUHM{d MAalHHOCTPEHHH, (paKyabTeTe aBTOMATH-
 3al{H ¥ MallWH JHTeHHOro W LITAMIIOBOYHOTO MPOH3BOJ-
CTBa) TOTOBSAT CHEIHAJNHCTOB JJs1 MAIIHHOCTPOHTEJbHBIX
U agTromo6unbhbix 3aBofoB CCCP. UnerutyT nmeer 3 Beuep-
HHX ¢unmnana: B Imutpose, Jlukuno u Ha A3JIK. YueHnie
MHCTHUTYTA, paboraolllye B TECHOM COTPYAHHYECTBE C MPO-
MBILVICHHBIMH TPENNPHSATUAMH, 3aHAMAIOTCH HayYHBIMH |
MCCJIeJIOBAHUSIMH, K KOTOPbIM HIHPOKO NPHBJIEKAIOTCS CTY-
JeHThl. 3 oTpacJ/ieBbie 1a60paTOPUH HHCTHTYTA OKa3biBAIOT
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60J1bH.Iy10 IIOMOIIlb B pEIUE€HHH CJOXKHBIX 3ajad, CTOALIHX
nepen ydeHbIMH H HNPOH3BOACTBEHHHKAMH.

Mpounraiite o6bsBaeHne U3 «BedepHei MOCKBbLI» H H2 ero OCHOBAHHH
pacckaxute 0 Bcecolo3noM 3a0YHOM NOMHTEXHHYECKOM HWCTHTYTE
no nJany:

|. MeCTOHaXOXJEHHe HHCTHTYTa;
2. otjeJieHus1 U (QHAHANDBL,
3. ¢daxyapTeThl H CrneuHdaJbHOCTH.

‘Bcecoio3HbI 3204YHBIH MOJHTEXHHUYECKHH
HHCTHTYT
Ha (aKyabTeTh:
O - CeHHaJbHOCTAM:

IHEPreTHUeCKHH — 3JeKTPHUYECKHE CTaHUHH; 3JEKTpO-
cHa6KeHHe POMEIIIJIEHHBIX NpeJIPUATHIA, TOPOIOB U Cellb-
CKOr'o X03s1iiCTBa; TEIUIOBbIE 3JIEKTPHUECKHe CTaHIIHH, Npo-
MBbILIJIEHHAS] TEIJIO3HEePreTHKa; 3JeKTPONPUBOJ H aBTOMa-
TH3alHs1 MPOMBILIJIEHHBIX YCTAHOBOK, 3JIEKTPHUECKHE Ma-
IIKMHBI; 3JIGKTPHUECKHE allllapaThl; aTOMHbIE JIEKTPOCTaH-
LYK W YCTAHOBKH; :

CTPOHTEJbHBIH — NPOMBILIJIEHHOE H TPaXKAaHCKOe CTPO-
HTEJICTBO; POM3BOJACTBO CTPOHTEJNbHBIX H3JEJIHH H KOH-
CTPYKILHI; TemnJora3ocHaGxeHHe H BEHTU/SLHS; CebCKO-
X03f/CTBEHHOE CTPOHTEJLCTBO, ‘

MaUIMHOCTPOHUTENbHLIH — TEXHOJOTHA  MAalUHHOCTpOe-
HUSA, MeTa/JJIopexyilye CTaHKH H HHCTPYMEHTHI;

XUMHKO-T€XHOJOTHUECKHH — XHMHUYECKass TEeXHOJIOTHA
nepepaGoTK HedTH M rasa; TEXHOJOTHS OCHOBHOTO opra-
HHYECKOT0 H He(TeXHMHUeCKOro CHHTEe3a, MaIUHHbI |
annapaTthl XHMHYECKHX MPOH3BOACTB; TEXHOJIOTHSI HeOpra-
HUYECKHX BelleCTB H XHMHUYECKHX yA00peHHH; XHMHUecKas
TEXHOJIOTHS MJIACTHYECKHX MacCC;

MeTaJJypruyeckuii — MeTaJyprusi YepHbIX METaJJIOB,
MeTaJlyprusi LBETHBIX MeTa//IOB; JHTEHHOE MPOH3BOACTBO
YepHBIX H LBETHBIX METAJJIOB; MeTa/joBeleHue, o6opyno-
BaHHE H TEXHOJIOTHS TepMHYeCKOoH 06pabGOTKH METaJlJiOB;
06pa6oTKa MEeTaJJIOB AaBJeHHEeM; MeXaHHYecKoe 06opyno-
BaHMe 3aBOJIOB YepHOH MeTaJlJypruu;

aBTOMATHKH U PaJHO3JIEKTPOHHKH — aBTOMaTHKa H Te-
JeMexaHHKa; 3JEKTPOHHble NpuGOpH; HH(MOPMALHOHHO-
H3MepHUTeJbHasi TEXHHKA; PaJHOTEXHHKA;

aBTOMEXaHHYECKHI — aBTOMOGH/IM H aBTOMOOHJIbHOE
X03AMCTBO; aBTOMOOUAM H TPAKTOPHI; ABUraTe/NH BHYTpEH-
HEero CropaHHsi; CTPOMTEJ/bHbIE NOPOXKHbIE MAHIHHBL H 000-
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pyAOBaHHE; MOABEMHO-TPAHCHOPTHHE MAaIUXHEI H 000py-
JOBaHue; ' :

ropHO-He(TAHOH — MalllHHBl 4 oGOpyAOBaHHe HedTA-

'HBIX ¥ T'a30BbIX MPOMBIC/IOB; IPOEKTHPOBAHHE H KCIIyaTa-

LU ra3oHe(pTeNpOBOLOB; ra3oXpaHuaHUl U HedTebas;
reosioruuecKasi CbeMKa, MOHCKH M pa3BelKa MeCTOpoxKJe-
HHi [M0JIE3HbIX HCKOMAeMbIX; PHAPOreo/IOTHSl U HHXKeHepHas
reoJIOTHsI; TEXHOJOTHSI H KOMILIeKCHasi MexaHH3auus,;
noJ3eMHble pa3paboTKH MeCTOPOXKIAeHHH MOJIe3HbIX HUCKO-
NaeMbiX; TEXHOJNOTHS H KOMILIEKCHAsl MeXaHu3alHsl OTKpPhI-
TOl pa3pabOTKH MeCTOPOXKJAEHHH MOJIE3HbIX HCKOMAaeMbIX;
oforalileHHe NoJe3HbIX HCKONaeMbiX; 3JeKTpUHKALUHA U
aBTOMATH3alMs TOPHBIX paboT; MapKlueHhaepckoe Aeno;
rOpHbIE MAIIMHBI H KOMILIEKCHI;

HH>KEHePHO-9KOHOMHUYECKHH — 3KOHOMHKA H OpraHH3a-
I{HSI TOPHO! MPOMBHIIEHHOCTH; 3KOHOMHKA H OpraHu3alHs
MEeTa/JIyPrHUecKOH MPOMBIINIEHHOCTH; 3KOHOMHKA H opra-
HH3aUAA MAUIHHOCTPOHUTENBHON NPOMBILIJIEHHOCTH; IKOHO-
MHKa H OprasH3aids XHMHYECKO# [POMbIIUIJIEHHOCTH;
KOHOMHMKA M OpPraHH3alHsi CTPOUTENIbCTBA; 3JKOHOMHKA
U OpraHU3audsi SHEPreTHKH. '

HNmeerca BEUEPHEE otraenense.

HUucturyr umeer ¢mimain u YKIT (8 Ilososbcke,
Konomue, Horuncke).

Anpec udcruryra: 129805, Mocksa, ya. [1asna Kopua-
ruHa, 22.

IMpoesn: cr. merpo «BJIHX», rpams. 11 jo ocr. «Yauua
ITasna Kopuarusas, ct. metpo «Ilpocnekt Mupa», ast. 98,
714.

Tenegon 283-77-58.

Active Vocabulary

Cymiecrsi- c
TeJbHBIE H CO- JI0Ba-
. np?x?;i?nl;a yeraHus ¢ cy-| T[naroan Hapeuns | opranusa-
LIECTBH- TOpB
i TeJbHLIMH
KBanuuka- |graduate to found mutually such .. as
UHA HHXKese- |scientist to become {advantage- {also
pa, yuenoro, |celebrated to attend ously nearly
yueHoie cre-| scientist to cooperate |directly about
TR HH designer to study as many as
' discoverer to organize over
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Mpodoaxcenue

CyuuecTss-
. TeJbHbIE H CO- Caosa-
npouilcle?{g;a yeTaHHsA ¢ cy-| [aaroau Hapeuns OpraHH3a-
ILeCTBH- TOPHI
TeJbHbIMH
academician [to be en-
professor gaged in
doctor of to include
science _|to involve
.lassociate . to move
professor ' {to join
candidate of [to perform
science to prove
peayavrarn [TV
JesreabHocTH | TV tower
HHXeHepoB, |helicopter
y4eHBIX H 06- |iron ore
Jactb ux uc-; deposits
caenoBaHuii jnuclear phys-
ics
high voltage
o6opyaoBauue, | nuclear
HCIoJb3ye- reactor
Moe B Hayu- [synchrotron
HEIX HCaeno- [cyclotron
BaHHAX cryogenic
equipment
Text 3B

PRE-TEXT SECTION

Practice 1. [Ipounraiite cieaywiHe NPeAAOKEHHS H AoTalafTech © 3na-
UEHHH BBIACACHHHX CAOB H CJAOBOCOYETAHHH:

1. Post-graduate studies are studies which a student
takes after he has a first degree. They are at a more
advanced level than undergraduate studies and involve
research. 2. A first degree is awarded at the end of a three
year course of study at a university or a college. Higher
degrees are awarded after further study: MSc (Master
of Science) — after a year’s post-graduate course of study,
PhD (Doctor of Philosophy) — usually aiter three years
of research. 3. Education at the Cranfield Institute
of Technology is af the post-graduate level, leading to
higher degrees. 4. The Institute has power to award its
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own degree. 5. The School of Automotive Studies is
a member of the Facutly of Engineering Design and De-
velopment.

Practice 2. [pounraiite crenyonue cjioBa H cioBocoueranus, OHH nomo-
I'yT BaMm NoJiHee NOHSATL COAEPIKAHHE TEKCTa.

instruction o6yyenne, fundamental ocHoBHo#, concept
NoHsATHe, ules, refresher or specialization courses kypcot
ycoBeplLIeHCTBOBAaHHA, . engine J[BUrartesb, topic Tewma,
safety Gesomachoctb, behaviour nosegenue )

Practice 3. MpocMoTpHTE TEKCT M CKaXuTe, HAET AH B HEM Peub TOALKO
00 oGyueHun niopeil, yke HMeOWHX Bhicinee oGpa3oBaHwe.

Practice 4. O kakux aByx HanpasieHHsX B oGydeHHH Ha TPAHCIOPTHOM
OTACNCHHH ' MHIXKEHEPHO-KOHCTPYKTOPCKOro (hakyibTeTa HAET pevb
B TeKcre?

Cranfield Institute of Technology

Cranfield is a national centre of post-graduate studies
and research in technology and management.

In December 1969 a Royal Charter created the Cran-
field Institute of Technology with power to award its
own degrees. The educational activity of the Institute
is at the post-graduate level, with full-time courses of
instruction and research leading to higher degrees.

The School of Automotive Studies is a member of the
Faculty of Engineering Design and Development, which
is one of the five faculties of the Institute. The aim of
the School is to give the student a thorough understanding
of fundamental techniques and advanced concepts to equip
him for his future career and to enable him to exploit
fully the benefits of advanced technology.

Teaching activities comprise full-time courses leading
to higher degrees and short courses which are designed
as refresher or specialization courses for practicing engi-
neers in industry.

Full-time study consists of an MSc course, MSc by
Research and PhD by Research.

Courses offered are:

a) Automobile Engineering, with options in vehicle struc-
ture, engines and transmissions, vehicle dynamics,
and manufacturing and management;

b) Rail Transport, with emphasis in either mechanical

- or electrical engineering.
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The students are required to complete a research
project and to achieve a considerable level of analytical.
ability.

The topics for the research projects are normally asso-
ciated with research being carried out in the School by a
team of engineers and psychologists conducting investi-
gations into aspects of vehicle safety and driver behav-
iour. '

AFTER-TEXT DISCUSSION

Practice 1. Cymmupyiite nojayueHsyio Bamu HHDOPMAUMIO, 3AKOHUHS
caenylolye Npeaaoketins (He NOJAbL3YACh TEKCTOM). :

1. The School of Automotive Studies is a member of...
2. The Faculty of Engineering Design and Development
is one of the faculties of... 3. The Cranfield Institute of
Technology is a national centre of... 4. The School is de-
signed to... 5. The School provides courses in... 6. Full-
time courses lead to... 7. Short courses are... 8. The stu-
dents are required to... 9. Their research projects are
associated with aspects of...

Practice 2. TlposepbTe NPaBHJILHOCTb CBOHX OTBETOB HO TEKCTY.

Practice 3. HexoTopbie mapameTpbi BHECEHb B CJEAYIOLLYI0 TaGaHLy
omwnGouno. Henpasbte TaGauny, Aalite B Hel MepeBoR BCeX AAHHBIX
Ha pYyccKHil A3bIK. .

Crnenvann3auus :
‘ ; ua
4BTOTPAHCIOPTHOTO H3yuaemble RHCLHIIMHBL TToryaemue
CTeNneHH
OTJeJNIeHHS
Automobile Engineering | manufacturing, electrical BSc
engineering, vehicle BA
structures, management MSc
Rail Transport . transmission, vehicle dy-
namics, mechanical en-
gineering

Practice 4. ToarorosbTe coobuleHne 06 aBTOTPAHCMOPTHOM OTACAEHHH
Kpanduaackoro TeXHOJNOTHYECKOrO HHCTHTYTa M0 CleayiouleMmy
naaay:

creation of the Cranfield Institute of Technology;
the aim.of the School of Automotive Studies;

its structure; )

courses;

topics for the research projects.

oo
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SELF-TRAINING PRACTICE: SUPPLEMENTARY TEXTS

Text 1

Pre-Text Section

Practice 1. MNMpoanraltte TEKCT B CKAXKHTE, KAKHE H3 NMPHBERCHHHIX HHXKE
TeM PacCMATPHBAIOTCH B HeM:

1. ¢BsA3b BHICLIMX yueOHBIX 3aBeleHHH C Hay4YHO-HCCe-
JOBaTeJbCKHMH LEHTPaMH; '

2. Buabl Hay4yHOH paGoOTH CTYLEHTOB;

3. posb Hay4yHOH paboOTHl CTYAEHTOB B NOAI'OTOBKE BHICO-
KOKBa/MH(pHLUHUPOBAHHBIX CIIELHAIHCTOB;

4. cBSI3b HAayKH C NMPOH3BOJCTBOM.

The Higher School and the Ways to Science

Student participation in research is one of the most
effective methods for training highly-qualified specialists
capable of taking part in the rapidly developing scientific
and technological revolution.

Students are encouraged to participate widely in re-
search while still at college. The programme of studies
is designed in such a way as to draw students ever deeper
into scientific research.

Research enables the students to improve their know-
‘ledge and put to practical use the things they learn at
lectures, seminars and laboratories. Furthermore, it
enables them to realize the practical value of their know-
ledge, to master the basic experimental techniques, to
learn how to handle the modern equipment and analyse
the results of the experiment.

Such students graduate as highly-skilled specialists.

- And this actually is one of the most important tasks facing
college.

There are student research societies at every universi-
ty and institute. Contests, competitions and exhibitions,
based on student research have become an established
tradition. Every year a country-wide student contest is
held for the best research project, the winners being
awarded special medals and diplomas.

Students are engaged in research under guidance of
professors, instructors, engineers and post-graduates.
As arule, students write their term papers and graduation
theses on the problems of their research work. They
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operate experimental and industrial installations, conduct
theoretical investigations, read scientific literature on
their speciality.

Many term papers and graduation theses include
elements of research done at some higher school depart-
ment on contract with industrial enterprises. Term papers,
research work, graduation theses of practical importance
to industry — such are the stages of turning students
into highly-skilled thinking engineers ready for inde-
pendent work even before they get their diplomas.

to participate in yuacTBOBaTh pyAOBaHHEM H  YCTAHOBKaMH
B HeM-J1. (paGorath Ha...) :
to realize the value of ompeme- term papers Kypcosbie paGoThl
JHTb UE€HHOCTH graduation theses juniomusie
to handle equipment/to operate paGoTnt
installations ympasnsite o060- independent work camocrosTesnb-
Has pabora . :

After-Text Section

Practice 1. Tipocaywaiite cieayoiiee YTBEpKAeHHE H H2 OCHOBE
noNyYeHHOH H3 TeKCTa HHGOPMALHH NPOAOJIKHTE €0 APryMEHTALHIO.

Student participation in research is one of the most
effective methods for training highly-qualified specialists.
Research enables the students: o

1) to improve their knowledge,

Practice 2. Bam ueofxoaumo cienars coobiieHue Ha Temy “Stages
of Turning Students into Highly-skilled Thinking Engineers”.
Kakyio undopMauso W3 TEKCTa Bhl BKJIIOYHTE B CBOE COOGmenue?

Text 2

Pre-Text Section

Practice 1. npoc:lymaﬁreysarnanue TeKCTa W mepeseauTe ero. Paccka-
XHTe, KAK Bb NpeicTaBasere cefe COTPYAHHUECTBO B 0GAacTH
o6pa3oBaHHs.

Practice 2. Mpocaywafite TEKCT € TeM, YTOGH ONPeAAHTH, NPABHAbHL AH
BAIH NPEANONAOKEHHSA. .
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USSR Assistance to Foreign Countries -in Training
National Specialists

The USSR makes a great contribution to creating
and developing higher and secondary special education
in socialist and developing countries. In fact, there is not
one branch of the economy for which specialists were
not trained at the higher and secondary special educa-
tional institutions set up with the USSR economic, scien-
tific and technical help. With Soviet assistance, 21 higher
and 18 secondary educational institutions have been built
in more than 20 foreign countries. These educational
institutions are outfitted with modern equipment, techni-
cal educational facilities, the necessary training appli-
ances and aids.

Besides outfitting the educational institutions with
equipment, every year the Soviet Union sends abroad
a great number of Soviet highly-skilled teachers, instruct-
ors, researchers and other specialists to train people
locally. At present over two thousand Soviet teachers
work in more than 40 countries. They help foreign coun-
tries’ national colleges create most up-to-date courses and
organize student training at the level of the latest achieve-
ments of science and technology.

Today it is impossible to imagine the training of the
national specialists in Vietnam and India without the
Hanoi polytechnical institute and the Bombay technologi-
cal institute. Graduates of the Kabul pelytechnical
institute can be met today at any large Afghan factory
and plant, in geological expeditions and at building sites.
The polytechnical institute in Conakry (Guinea) has
become well known outside the country. Students irom
Mali, Nigeria, Equatorial Guinea, Burundi and other
countries are trained there.

All these institutes are well known in their own coun-
tries and outside them as centres for training skilled
national personnel. '

Soviet higher schools have concluded long-term
cooperation agreements with a number of countries,
which make it possible to train national personnel accord-
ing to the demands of each country’s economy, science, -
engineering and culture.

The USSR assistance to foreign countries in training.
national personnel successfully progresses and gives
- positive results. It promotes the economic strengthening
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of the socialist countries and creates favourable condi-
tions for the successful development of the new develop-
ing countries.

to make a contribution to sHoCHTB TeXHHUeCKHe  cpeacTBa  oby-
BKJaJ, BO YTO-J. YeHHsI
to create co3naBaTh training appliances and aids
* branch orpacab yueGHble nocobus
to outfit ocHawmars to conclude long-term agreements
technical educational facilities 3aKJIIO4aTh LOJITOCPOUHBIE
corJialleRHs

After-Text Section

Practice 1. CoctraBbTe naad TekcTa. Packpofite kKaMibldi MyHKT naana
ABYMSI-TPEMS NPENJIOKEHASIMH U3 TEKCTa.

Text3

Pre-Text Section

Practice 1. Mpounta#iTe TEKCT H CKaXHTe, 0 Kakoi dopme COTpyAHHYE-
crea B o6nacTH o6pa3oBaHMs HAET pedb.

Practice 2. O3araagbTe TeKCT.

The role of the Soviet higher schools in training national
personnel for the developing countries is not confined to
training them locally. More than 100,000 students from
149 UN member-countries are being educated at Soviet
schools of higher education, research institutions and
specialized secondary schools. :

~ More than 50 schools and research institutions in the

Soviet Union train foreign students. Among them is
Moscow State University, the country’s largest, univer-
sities in practically all the Union Republics, the Patrice
Lumumba Peoples’ Friendship University founded
in 1960. Students who know no Russian learn it and other
basic subjects in one year at preparatory departments
in 50 higher educational institutions.

Foreigners are trained in more than 250 occupations.
Students from the socialist countries with well-developed
system of higher education mainly study social sciences,
the Russian language and literature. Students from the
developing countries, badly in need of highly trained
national personnel, study technological, agricultural,
pedagogical and medical sciences. Many of them train
to become engineers in the construction of industrial
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projects, housing, roads, tunnels, bridges, and in engi-
neering, chemical technology, etc.

During the past nearly 40 years more than 350,000 ex-
perts for the socialist and developing countries have been
trained in the Soviet Union. As many as 18,000 foreigners
have received Candidate of Science degrees in the Soviet
Union.

Foreign graduates of Soviet higher and specialized
secondary educational institutions work in almost. all
spheres of the economy and culture back home. In some
countries the graduates of Soviet higher educational
institutions hold the posts of ministers and deputy minis-
ters, directors of major companies and enterprises.
. Many of the graduates return to the Soviet Union to con-
tinue their education as post-graduate students or
participants in international seminars.

a preparatory department noaro-  construction cTponTenBCTBO
TOBUTE/bHOE OTHAEJIEHHE a deputy minister 3amecturean
badly in need of ucnuThiBaoUIME MHHHCTPA
OCTPYl0 Heo6XOMMMOCTh B ueM-i.  a post-graduate student acnupant

After-Text Section

Practice 1. MpokommenTupyfiTe nndpoBne AaHHbIE TEKCTA.

Text 4

Pre-Text Section

Practice 1. B XOTHTe MOCTYNHTL B OIMH K3 CJIEAYOUINX By3os: B Moc-
KOBCKHiT onepreTnueckuit wau Kaynacckuit noantexnnuecknii. Kakne
cBefeHHst 00 3THX MHCTHTYTaX NOMOrAH Obt BaM ONPEAENHTb Bail
BLGOp, MepeYHCanHTe HX.

Practice 2. Mpounraiite TexcTn “The Moscow Power Institute” u “The
Kaunas Polytechnical Institute”.

The Moscow Power Institute

There are more than 20,000 students and almost
500 post-graduate students in nine faculties of the Mos-
cow Power Institute. Every year it adds thousands of new
graduates to the ranks of research workers, engineers
and designers capable of developing modern machinery,
from micro-circuits for electronic computers to power
units for giant hydro-electric power stations.

The institute has 78 departments and 150 educational
and research laboratories, including unique ones such
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as an experimental thermal power station and a labora-
tory for physical modelling of power systems. The insti-
tute also boasts a computer centre, an educational close-
circuit TV centre and a students’ design office. Its labor-
atories are able to accommodate nearly 3,000 students
at one time. There are over 1,600 staff engaged in teach-
ing, including 140 professors and doctors of science and
700 assistant professors and candidates of science.

The Kaunas Polytechnical Institute

The Kaunas Polytechnical Institute in Lithuania
is relatively new: it was organized in 1950. During
the past years that institute has become a large centre
of higher technical education that has trained about
30,000 specialists. At the present time it comprises 12 fac-
ulties which train engineers in 42 fields of technology,
many of them having been introduced in recent years,
including automatic control systems and applied mathe-
matics. Both education and research are conducted by
highly qualified professors and teachers and also by more
than 500 researchers in the institute’s 42 departments
and 20 research laboratories.

machinery MamHHN, MawuHHOe  to boast ropauTbea
o6opynoBaHue in recent years HeaaBHO, 3a o-

micro-circuit Mmukpocxema clielHHE TOIbI

power unit cusoBasi ycraHoBKa

After-Text Section

Practice 1. Bul 03HAKOMHAHCH C COflepXKaHHEM TeKcToB. B Kakux mpex-
MOKEHUAX Bbl HAWAH HeoOXOLHMYI0 BaM HH(popmauwHo?

Practice 2. a) Cpaskure STH By3n, 3ANOAHHB CAEAYOIYI0 TAGAHIY.

KomuuectBo Homnon-

Ha- HHTEJb-

3BaHHe ¢dakysb- oTaee- Jna6opa- CTYACH- | gpe cBe-
Bysa | Teros sl TOPHH TOB nenust
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b) Kakoit 6bi HHCTHTYT BBl BHIGpaAH? Houemy? Morusupyfite cBofi oTBeT
CCHLIJIKO#l Ha TEKCThI.

Text 5

Pre-Text Section

Practice 1. MipounTaiiTe TEKCT H PACNONOKHTE CAEAYIOIHE MYHKTH NAAHA
B NOpsinKe cjAenoBAaHHA HHOOPMALHH B TEKCTe:

1. ynuBepcuTeTckHii rOpOLOK;

2. KpaTKHe CBEJEeHHS O CHCTeMe BhIcHIero oGpa3oBaHHs
KCCP;

3. YHUBEPCHTET CErojHs;

4. McTOpHSI CO3JaHHSI YHHBEPCHTETA;

5. yHHBepcHTET BO BpeMsl BOHHBI.

Kazakh University — a Centre of Training
National Personnel

Only 22 Kazakhs received a higher education through-
out the entire prerevolutionary history. Today Kazakh-
stan has 80 specialists with higher education per every
1000 people employed. It has 55 higher schools, including
two universities — in Alma-Ata and in Karaganda. The
University in Alma-Ata alone has trained some 50,000
specialists. '

The University in Alma-Ata was founded in 1934. It
was at the time when workers from all over the country
were building the Turkestan-Siberian Railway. Miners
from Donbas were sinking mines in Karaganda, and
Moscovites and workers from Makeyevka were building
the copper-smelting giant in Balkhash. Oil workers from
Baku were training their young counterparts from Emba,
and 17,000 Kazakhs were studying at the country’s higher
and specialized secondary schools. It was then that the
government decided to open a university in Alma-Ata.
Five professors and ten assistant professors from the
oldest Russian universities went to Alma-Ata. A prepara-
tory department for young Kazakhs was organized, and
early in 1934, 25 teachers started giving lessons to 54 stu-
dents at two faculties — biology and maths and physics.

Sergei Kirov, one of the then most prominent CPSU
leaders, did a lot for the University which was later
named after him.
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When the World War Il started, many teachers had
to leave the University. They were partly replaced by
researchers who were evacuated to Kazakhstan from
nazi-occupied territory. The University departments car-
ried out research in problems dealing with defence. The -
students raised a large sum of money for building a tank
unit. Not all the front-line soldiers returned to the Uni-
versity. A memorial plaque with their names has been
placed in one of the foyers.

The University today has 13,000 students and 950 teach-
ers. The teachers include 28 Academicians and cor-
responding members of the Kazakh SSR Academy of
Sciences, 126 professors and doctors of science and more
than 600 assistant professors and candidates of science.

Students of 36 Soviet nationalities study at 11 daytime
and 6 evening and correspondence faculties. Young people
from Bulgaria, Cuba, Vietnam, Mongolia, Afghanistan
and Laos also study there. The University has 101 depart-
ments and 43 research laboratories.

The University campus in the foothills of Alatau is
no part and parcel of the Alma-Ata architectural image.
The 18-storied main building and about a dozen others
buildings have all the necessary facilities for teaching,
including a cinema, TV and equipment for simultaneous
translation. The students live in 14 5-storied hostels. The
campus has a student club, café, cinema, various service
workshops, barbers and hairdressers, shops and a large
sports centre.

The students get their first taste of research at the
scientific student society which has 107 clubs and semi-
nars. The student design bureau has its own experimental
plant. There is also a branch of the Inventors and Ra-
tionalizers Society.

miner waxrep foothill noxnoxue

a copper-smelting giant menenna- part and parcel HeorTneMaemas
BHJIbHHIA 3aBOJA-THIaHT 4acTb

oil worker HedTAHHK simultaneous translation cuxn-

counterpart 30. xoasera XPOHHHH nepeBon

defence o6opona

After-Text Section |

Practice 1. CpaBuute npomaoe n Hacroauwee Kazaxckoro ynusepcurera,
3aNOJHHB CGIEAYIOLLyl0 TaGaHuy.
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Konuuecrso

Mepuoa drakynb- | otnene- | nabo- CTymeH- - NPOGHECCopeKo-

TpenofaBaTenb-
Tetos Hull | patopmit { TOB ckuft cocTaB

1934

Hacros-
wee
Bpe-
Msl

Practice 2. Pacckaxute o Kasaxckom yuusepcurere. BocnoabayilTech
NPH 9TOM COCTaBAEHHBHIMH BAMH NAaHOM M Tabauued.

Text 6

Pre-Text Section

Practice 1. INpouuTaiite TEKCT H CKAXKHTE, O MOATOTOBKE KAKHX HHIKEHe~
POB HAET pPeyb B TEKCTe.

Practice 2. OsarnaBbTe Tekcr.

Leeds University has a century-old tradition of
teaching and research in mechanical engineering and its
degrees are recognized the world over.

The Mechanical Engineering department has about
270 undergraduates and so academic staff. The teaching
staff are practising engineers as well as academics. They
are involved in consultation and research and maintain
close links with industry.

The Department offers both three year courses leading
to the degree of Bachelor of Engineering (B. Eng.) and
four year courses leading to the degree of Master of En-
gineering (M. Eng.).

The first two-years of the courses are common to both
three- and four-year schemes and ‘cover basic material
for practising engineers. The course covers solid mechan-
ics, thermofluids, materials, design, production and
computing. There are also courses in mathematics and
electronics and in introduction to the role of the engineer
in society. The final years of both schemes offer thirty
options from which students choose five or seven subjects.
These options include vehicle dynamics, aerodynamics,
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energy, analysis of manufacturing processes, bio-
mechanical engineering, noise and vibration control,
social and industrial psychology.

~ The courses consist of formal lectures, reinforced by
tutorials, laboratory classes and projects, and practical
design and computing work. Project work takes the form
of assignment which a qualified engineer might be given.
The project in the fourth year of the M. Eng. course in-
volves co-operation with industrial engineers.

After-Text Section

Practice 1. a) Onupasich Ha HHPOPMALHIO TEKCTA, PACCKAXKHTE @ Kypcax
o6yuenna Ha ¢axyaprere. b) INepeuncante ocHoBHbie H (akyabTa-
THBHbiE AHCUHIJIHHB, H3yyaemble Ha daxyabrere.

Text 7

Pre-Text Section

Practice 1. Mpountaitte TeKcT n BLNOAHHTE chenyioliHe 332 HHM ynpa)x-
HEHHsI.

What is Polytechnic?

Polytechnics are fairly new. They were established
by the government in 1966 in order to concentrate in
major colleges the large amount of work of university
standard being done outside the university. Now there
are 30 polytechnics in England and Wales, and 14 similar
colleges in Scotland.

In many ways the polytechnics and universities are
similar; for example, in much of the work they do. How-
ever, there are two important differences. Firstly, univer-
sities are autonomous bodies. Secondly, universities,
being autenomous, award their own degrees. Most
degrees in polytechnics are awarded by a national body
called the Council for National Academic Awards. The
Council ensures that the degrees awarded in polytech-
nics are comparable in standard to degrees awarded by
universities.

Polytechnics are teaching mstltutes They have more
varied courses than any other higher educational insti-
tute. They provide courses for various levels from post
GCE “A”-level to post-graduate level. Courses are aiso
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of various patterns: full-time, part-time and sandwich.
The student has therefore, a wide range of choice, such
as a pure academic study, a study of an applied nature
or a professional qualification.

About two-thirds of Polytechnic graduates get qualii-
ications in subjects of an applied nature and take their
first jobs in the field for which they have studied.

Polytechnics have close links with commerce and
industry. Many of them are vocational, that is, prepare
students for technical jobs. They produce technologists,
technicians and craftsmen. i

At a polytechnic, as at a university, students come
from different backgrounds, have diverse interests and
follow a variety of courses. Students’ life at a polytechnic
is interesting and varied, socially, as well as educa-
tionally. v

Polytechnics play a main role in higher education.

similar noxoGHuIA, cxoXxHil pure academic study uucro Teo-
body opraH, oprannsarus peTHUecKasi Hayka
to ensure oGecrieunBatb, rapantd-  technologist Texnosor

poBaTh technician TexHuk

to be comparable coorsercrsoBath  craftsman mactep
subjects of applied nature npu-
KJAafHBE HAYKH

After-Text Section

Practice 1. a) Ipounraiite ciaeayiomyio cnpasky.

In 1966 a new form of higher education was estab-
lished. Thirty of the technical colleges became “polytech-
nics” — more than half of them in cities with universities.
They may devise their own courses and examinations
for degrees awarded by the Council for National Academ-
ic Awards. Their courses (not all technical, and not
all leading to degrees) are of many kinds, including
part-time and “sandwich”. Their popularity is growing
rapidly. '

b) Kakas undopmanss TeKCTa He Hauuia B HEHl CBOEro OTPaxKeHHa?
B kakux ab3anax oHa COAEPXHUTCA?

Practice 2. Cpasunte The Polytechnic ¢ Yuusepcurerom. Moarsepaunte
- cBOAl OTBET CCLUIKOH Ha TEKCT.
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Text 8

Pre-Text Section

Practice 1. pountaiiTe TEKCT H PacnonOXKHKTE CACAYIOLIHE MYHKTh NAAHA
B NOpPAAKe CJel0BaHHS HHPOPMAUMH B TeKCTe:

1. nporpamma kypca ofyueHus;

2. cucTeMa OlEHOK;

3. NMPOAOJKHUTEJILHOCTL yueGHOro roaa.

US Academia: Some Explanations

The American academic year usually runs from some
time in September to the end of May. Most, although not
all, schools run on a semester system. Achievement is
measured by grades which are given on papers and tests
during the course of the semester and a final examination
at the end of the semester. The final grade is based on all
of the work done for the course. At the university level,
grades are usually given in the form of letters that cor-
respond to numbers 1-4, with 4 indicating- excellence.
A grade point average (GPA) is determined at the end
of a term to show overall achievement.

The degree programs contain several major courses
and a certain number of credit hours is given for every
course. A student must take a predetermined number
of credit hours in order to graduate. One can drop or add
a course in the beginning of the term but not in the middle
of the semester. Withdrawing from a course midsemester
will be noted on grade records. Students are encouraged
to discuss any academic problems or questions they may
- have with their academic adviser.

In the classroom, Americans are encouraged to ask
questions and to voice their opinions, even if they differ
from those of the professor. Also, professors expect
papers to be typed and not handwritten.

a grade point average cpennufiT to correspond COOTBETCTBOBATH
6ais, noaydaemmblt cryaeHtom  overall o6umuit
3a npogejaHHyio pabory B teue- to vote opinions BricKa3biBaTh
HHe BCEro cemecrpa MHEHHSA



‘After-Text Section

Practice 1. Mepeuncaute pasanuns B cucreme obyvesns 8 CIIA u B Ha-
mei crpane. [loaTBepauTe CBOH OTBET CCHUIKOH HA TEKCT.

JEHOTATHAA CXEMA
Higher Technical Education in the USSR
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UNIT 11

The Engineering Profession

Text IA. Distinguishing Characteristics of Me-
chanical Engineers

Text 1B. Educating Tomorrow’s Engineers

Text 2A. The Engineering Profession

Text 2B.

Text 3A. The Essential Triangle

Text 3B. The Role of Science in Manufacture

Self-Training Practice: Supplementary Texts

Text 1A
READING AND COMPREHENSION

" TipounTaiiTe TEKCT H onpeaesiuTe:

1. B KaKoM a63alie roBOPUTCA O crnelndHKe MalIHHOCTpOe-
HUSI HAa COBPEMEHHOM 3Tale;

2. B Kakux a03alax rOBOPHTCS O POJIH HHXKEHepa H ero
OCHOBHBIX (DYHKIUHAX;

3. B Kakux ab3alax HJeT peub O JAeATEJbHOCTH HHXKEHepa:
-~ B JgabopaTtopuH;
— Ha NPOH3BOACTBE;
— B KOHCTPYKTOPCKOM GI0poO.

Distinguishing Characteristics of
Mechanical Engineers

The engineer typifies the twentieth century. He is
making the vast contribution in design, engineering and
promotion. In the organization and direction of large-
scale enterprises we need his analytical frame of mind.
We need his imagination.
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He may be designing the product itself; inventing
new products; testing the product, its components, and
the materials in it; analyzing its performance and making
a mathematical analysis. - ,

He may be engaged in the development of the new
product, making drawings and specifications.

He may be concerning himself with the development
of a new production process, or the adaptation of a current
process to a new product.

He may be utilizing his engineering know-how in de-
termining the best processes and equipment for the mass
production of high-quality products.

He may be the project engineer in charge of the design
and instailation of a highly automatic conveyer system
for handling different kinds of parts between various
assembly stations. :

He may be working on designing and developing
tools, dies, jigs, assembly fixtures, welding fixtures for
the production of an automotive body. :

In the 20th century the engineer has at his command
many new sources of power. He works much’ to develop
better materials especially new alloys for special pur-
poses. He wants to make machinery automatic.

WHILE-READING SECTION

Language Study

Practice 1. a) Jlorapaiitech 0 3HAYEHHAX CEAYIOUIHX HHTEPHAUHOHANLHLIX
CJI0B. 3HAuEHHs BhICNCHHEbIX CIOB («IOKHBIX APY3eii AepeBoOIUHKA?)
YyTOYHHTE MO CAOBAPIO.

contribution, organization, direction, analytical, to
test, component, to analyze, analysis, specifications,
adaptation, project, conveyer, assembly, station, com-
mand, special

b) Haiigure npepjioxennss ¢ LAHHHIMH CIOBAMH B TEKCTE H nposepbTe
O KOHTEKCTY NPaBHJAbHOCTh BHGPAHHHX BaMH 3HA4YEHHH.

Practice 2. Buinuumute u3 3-ro M npeanociennero aGaaues aHraniickde
CI0BA M COYETaHMs CJA0B, CAyNauue AJs 0GO3HAYEHHS MOHATHH,
CBS3AHHBIX C JEATEIbHOCTIO MHIKEHepa B KOHCTPYKTOPCKOM Giopo.

- YSICHHB HX CMbICJ C MOMOUIbIO MOJHTEXHHUYECKOro CJaoBapsi, RONOM-
HuTe TaGauuy no o6pasuy.



Bupn neAtesbHOCTH OGbeKT AeATeNbHOCTH

aHra. PYCCK. aHrJa.. pYyccK.
1. to develop |paspaGareBath | new product HOBasi MpOAYK-:
uHs
2. drawings and

specifications

3. to design HOBHE HMHCTPY-
MEHTH, Y3JIbl,
KpenJieHust

Practice 3. BuinuumuTe u3 2-ro a63aua TeKcTa aHrJaHiCKHE CIOBA H cOuYe-
TaHUA CJ0B, CJayXalue AJR 06G03HAYEHHS MNOHATHIH, CBA3AHHBIX
C AeATENbHOCTBIO HHXKEHEPa B J1a60paTopHH. YACHHB HX cMuica (npH
H#EOOXOAHMOCTH C NOMOIIBLIO TIOVIHTEXHHYECKOT0 CIOBADA ), COCTABLTE
Tabaniy, aHajgoruunyio ta6anue Practice 2.

Practice 4. H afigute B 4-m — 7-M a63anax TeKkCTa HEMNOYKH CAOB, MOCTPO-
€HHbIE N0 MOAEAAM: R ' '

1) N + N 3) Al + N + N
\
Kaxoit? [uro? kawoii?] | uro?
vero? vero?
KaKoir?

| A + N + N

xaxoi? | wro? 4| Adv + Adj + N + N
yero? 3 A A
(_kaxo_ﬁ'!_] Kaxoii? | | uro?

yero?

Kaxkoi?

Kak?

rae Adv — napeune na -ly.
TlepesennTe. eNOUYKH HA PYCCKHH SI3bIK.

Practice 5. Hafigure B 4-M — 8-M a63amax TeKCTa AHIVIMACKHE 3KBH-
BAJIEHTH NSl CACAYIOIIHX PYCCKHX CJIOB H CJAOBOCOYETAHUHN.

CYLIECTBYIOUMH NPOLECC, HCTOYHHKH SHEPIHH, YCTaHOB-
Ka, y3/bl, CIUVIaBbl, TPAHCNOPTHPOBKA, YHOPHO paboTarh,
HH)KEHEPHOE yMeHHe, OTBETCTBEHHBIH 3a, B CBOEM pacro-
pPAXKEHUH
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Practice 6.

Mecroumennsn
JInunsie
Ipursxka- BoaspaTtHble

Hmennrens- OGbekTHbIf TeJbHbIE B YCHAHTEbHBE
HEIF majex najgex

| me my myself

you’ you your yourself

he him his himself

she her her herself

it it its itself

we us our ourselves

you you your yourselves

they them their themselves

Haiignre B TeKcTe M Ha30BHTE CYMIECTBHTEAbHBIE,
ynorpeGaens AuvyHble MecTonmenns he, it

BMECTO KOTOPHIX

Practice 7. Haflaute B TeKcTe NpuUTsIKaTeabHble MecToumenns his, its
H YKaXKHTe CYUleCTBHTEJbHBIE, KOTODbIE OHH ONMPEREJSIOT.

Practice 8.

Kareropus uscaa CyleCTBHTENbHOrO

€JHHCTBEH-
Hoe YHCIO MHOXKECTBEHHOE YHCJI0
a book + @ | book + s [s] (nocJie TAyXUX COracHHX)
a pen 4+ o | pen+s } (nocsie 3BOHKHX COTJIACHBIX H rJjac-
a boy 4+ o | boy + s lz] HBIX)
box -+ es [1z] (nocjie CBHCTALIMX M. IMOSWHX CO-
I'VIACHRIX )
a sheep+ o | sheep + o
a tooth teeth
a child+ e | child 4 ren

O6pasyiiTe MHOXKECTBEHHOE YNCAO OT CYIECTBHTEJbHbIX, yNOTpeGaeHHbIX
B Texcte 1A.

- Model: 2 machine — machines

an engineer, a design, an enterprise, a product, a com-
ponent, a material, a drawing, a specification, a process,
a system, a part, a station, a tool, a die, a jig, a fixture,
a body, a source, an alloy

Practice 9. 3anoanute Ta6auny o6pasosannbiMu B Practice 8 dopmamn
CYHIECTBUTEBHLIX B COOTBETCTBHH €O cnocoGom abpasosanus
MHOXECTBEHHOr0 YHCJA.
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Practice 10. O6pa3yiite ¢popMy MHOIKECTBEHHOIrO YHCAA CAEAYIOUHX Cy-
UECTBHTE/IbHBIX JATHHCKOIO W TPEYecKOro NPOHCXOXKJIEHHSI MO MO-

engineers [z}

designs {z]

products [s]

enterprises [i1z]

aeau. 3anomuurte aTH GopMbl.

Model 1:

Model 2:

4 *

€AUHCTBEHHOE
YHUCJHO

MHOXKECTBEHHOE
YHCIIO

-um
-on

-a

datum
[aHHOE
maximum
MAaKCHMYM
minimum
MHHHMYM
spectrum
CHeKTpP
phenomenon
AABJICHHE
stratum
cnoit

data
JNaHHbie

€JAHHCTBEHHOE
YUCIO

MHOXEeCTBEHHOE
YHCJIO

-is

=S

analysis
aHanus3

_ - axis
och
basis
oCHOBA
thesis
Te3HC
synthesis
CHHTE3

analyses
aHaIH3L




Practice 11. 3anomnute ¢GopMBl  CyiLIECTBHTEAbHBIX, coBnajamLHe
B €HHCTBEHHOM H MHOXECTBEHHOM 4HCJe:

€AHHCTBEHHOE MHOX€eCTBEHHOe
YHCJIO0 YHCJIO
an appdratus apparatus
npu6op, annapar
a means means
CpeICTBO
a news news
HOBOCTH
a series series
pan

Practice 12.

I'pynna cymecrButeapHoro (Noun Phrase - NP)

HMeHa cyuiecTBuTe/IbHbIE B aHIVIHHCKOM SI3bIKE COMNpO-
BOXKJaI0TCs1 onpenennteasiMi. OnpeneanTtenu cayxar ¢pop-
MaJIbHbIMH IIPH3HAKaMH CYLIECTBHTEJNBHOI'O M CTOSIT fepes
HuM. Ecan uMmelotcss npyrue cioBa, onpejensiionide cyiue-
CTBHTEJIbHOE, TO ONpele/IuTeNb BCEr4a CTOHT MEepe] ITUMH
caoBamu. My first scientific work. Onpenenurtenu nomo-
FaloT HalTH CylLeCTBUTEJbHOE NPH aHaJU3e AHIVIHACKOro
HpeLIOXEHHUS.

€IHHCTBEHHOE YHCIO MHOXECTBEHHOE UMCJIO
onpefne- onpene-
JHTENb . JIATENb
a .
the the
this these
that - those
It is my book. | They are our books.
. your your
its their
her
his

N ote: B rabauie npeacTaBieHb ONpefeNHTENH CYLECTBHTENLHELX,
BHIpa)KeHHble apPTHKISAMH, YKa3aTeJbHbIMH H MDHTAXKATEJAbHBIMH MeCTO-
HMEHHAMH.

Hailinute B Tekcre M nepepeauTe Ha PYCCKHA SI3HIK TPYMMbE CYylIECTBH-
TENbHbIX B €IHHCTBEHHOM YHCJ]IC, OPHEHTHPYSICh HA KX ONPEACHHTENH.

Practice 12. Haiinute B TeKCTe W mepeBeaMTe HA PYCCKHi A3HIK TPyRNb
CYWECTBHTEIbHBIX BO MHOXKECTBEHHOM YHCJ/E, OPHEHTHPYACb HA HX
ONPeRENAHTENH.
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Practice 13.

OGo3naueHne KOJHYeCTBA

C UCUHCJAAECMbIMH

CYlecTBH-

TeJlbHbIMH
many MHOTI'O
a few | cars HEMHOTO
few MaJjo

C HEHCUHCJIsIe-
MBIMH CYILECTBH-

TeJbHBIMH
much

a little | air
little

N ot e: CiioBa npaBoil KOJIOHKH, 0603HAYAOLLAE KONHYECTBO, MOTYT yNO-
Tpebastbea B Kak Hapeuns: He works much.

Haiigute B mocaegHeM af3ale TeXCTa NPeJOKEHHS ¢ 0003HAuCHHEM
KOJHYECTBA, NMEePeBEANTe WX HA PYCCKHHA S3BIK.

Practice 14. CrpynnupyifiTe cyuecTBuTebHbIE TEKCTA, COMETAIOUIHECH CO
cnosamu much, a little, little n many, a few, few.

Practice 15.

Kareropns BHaa rJjaroJa
(The Category of Aspect)

HeaaurenbHblfi BHI
Non-Continuous Aspect

JInuTeNbHBIE BHI
Continuous Aspect

1. 3nauenue:
[Mpencrabaser JelcTBHE Kak
$aKT H CAYXHT AJs BbIpaxe-
HHS OTZEJIbHBIX HJIH MOBTOPHBIX
peficTBuil B HacToslllleM, IpoO-
wealeM WIH GyaylieM.

2. ®opma:
Ve
) speak | o
We speak '
We often speak English at the
lessons.

3. dopmasbHble NOKa3aTeqH:
often, seldom, usually, fre-
quently, sometimes.

1. 3HauenHe:
[Mpeacraeasier neiicTBHe Kak
npolecc M CIYXKHT AJIf BHpa-
KEeHHst MPOLOJKEHHOro, He3a-
KOHYEHHOro JeHCTBHSA, MNPOHC-
XOAAIEro B KaKOH-TO MOMEHT
B HacTOsIIIeM, NPOLIeAIIEM HIH
Gynyulem.

2. dopma:

be + V ing
be speak + ing

We are speaking
We are speaking English now.

3. dopmaJibHble TTOKa3aTesH:
now, still, at present, at that
time, npraaTouHHE BPEMEHH,
TOYHOE YKa3aHHe BPEMEHH.
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Ilpodoancenue

HeanuTe bHbIR BHA . dauTenbHuii BHA
Non-Continuous Aspect Continuous Aspect
He usually comes home late. He is coming home now.
She seldom writes to her parents. | She is still writing a letter to her
parents.
They sometimes made reports on | They were making a report at
physics. 5 o'clock yesterday.

Notes: 1. B ¢popme Continuous riaroa to be HeceT Bce nokasaTesu
JIALE, YHCJA, BPEMEHH, 3aJiora B NPeAJOXEHHH, COracyfch C Nomje-
ammuM; o6pasyeT BONPOCHTENBHYI0 H OTpHllaTe/NbHylo mMoiens. Hampu-
Mmep:

He (to work) at this plant now.

1 sran (sum) to be-tworking
It sran (Bpemsa) is

He is working at this plant now.

2. GopManbHEle NOKA3aTeNH NJHTEJIBHOCTH COBMECTHO C TOKasare-
JSIMH BpeMeHH MOMOraioT NpaBHBHO BHOGpaTh popmy raarosa.

Haliaure B 1-m ab63ane TeKcra NpeijioxeHHe ¢ TIaroioM B NJIHTEJbLHOM
BHJIE, NEPEBEAHTE €ro Ha PYCCKHH A3bIK.

Practice 16. Npounrafite caenywmue pycckHe NpeaoXeHHa, nopvep-

KHHTE B HHX (pOpMH, COOTBETCTBYIOLLHE MJIHTEABHOMY BHAY B AnTAMHR-
CKOM si3bIKE.

1. B Hawmu AHH o6beM HaydyHOH HMHQOpMAUKH pacrer
odeHb GuicTpo. 2. Ceiiuac NOABJAIOTCA COBCEM HOBLIE OTPAC-
JIM TeXHHKH, KOTOpbie GbLIH HEH3BECTHHI' COBCEM HeAaBHO.
3. He Bce ellje OTpac/id TEXHUKH Pa3BHBalOTCA cedyac ¢
O] HHAKOBOH CKOPOCTBLIO: OAHH M3 HUX JIMAHPYIOT, ApYyrue
oTCTalOT B cBoeM pa3ssuthd. 4. ExerogHo apTo3aBoR
umeHu. JlnxaueBa 1npoM3BOAHT 60/blIOe KOJIHYECTBO
rpy3oBHKOB. 5. B Hame#t 1a6opaTopuy B HacTosAllee BpeMs
yueHble M HHXeHephl pa3pabaThiBaioT npru6op, KOTOPHIH
AaeT JYYHiuil pe3yabTaT NpPH ONpejesIeHHH XHMH4eCKOro
cocraBa MartepuasoB. 6. SIpocnaBCKuil JBHraTeJbHbIA 3a-
BOJ — OJQMH M3 KpyMHellIHWX 3aBofoB EBponn no mpous-
BOACTBY aBTOMOGWJIbHLIX Au3e/bHbIX ABurarenedi. B Hac-
Tosilee BpeMsl 3TOT 3aBOJ 3KCIOPTHPYET CBOIO MPOAYKUHIO
B Gosee uem 46 cTpaH.
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Practice t7. Tlpounraiite chelyouiHe NPERJIOKEHHA, NEPECNPOCUTE ©
NPOUCXOASAILEM AEHCTBHH, AaHTE OTPHIATENbHBIH OTBET.

Model: This engineer is working in the field of automak-
ing now. Is this engineer working in the field
of automaking now? No, he is not working in the
field of automaking now.

1. I am making the diagram now. 2, He is preparing
for his report at the conference now. 3. He was doing an
interesting work last week. 4. She will be working at our
laboratory next year. 5. We are studying new drawings
and specifications at present. 6. They were working on a
new type of body fixtures last month.

Practice 18. CpaBHuTe cAeayiollHe NPEAJOKEHHH, MepeBeAHTe HX HA
PYCCKHH A3BIK.

1. Our engineers work hard at this problem. Look at
these two men — they are working at a new problem. 2.
Our autoplants produce all the main body components.
This plant is producing only tyres now. 3. A “Moskvitch”
usually does 135 kilometres per hour. Look at this car.
I think it is doing 140 kilometres per hour now. 4. They
designed this instrument for laboratory research. When
we visited their institute they were designing new
equipment.

Practice 19. [pounTtafite TeKcr, nepeBeanTe ero W o0paTHTe BHHMaHHE
HAa mMHorooGpasue ¢ynkuuii rnaroaa to be.

Mr White is a transport planner. Among other things
his work is to develop future transport systems. This is a
very difficult task, because there is too little scientific
information on this subject. He is to find answers to
questions such as:

— Why are some people fond of cars while others are
inclined to walk?

— What are the reasons for some people using aero-
planes? .

— Are people going to use bicycles instead of cars?

Questions like these are not easy to answer.

Practice 20. Tepeseante Ha pyccKnii A3MK.

The millionth electric motor is rolling off the conveyer
line of the plant now. Representatives of more than 80 pro-
fessions took part in its manufacture. Next year the plant
will be producing 1000 electric motors every day.

103



Practice 21. IpopearupyfiTe Ha AaHHbIe BHICKA3biBaAHKSA, YNOTPEGHB AANH-
TeabHbtii BuA H stiil.
Model: — I know he was working on his report about
new kinds of engines last week.
— He is still working on it.

1. I know she was teaching chemistry last year. 2.
I know he was working at your laboratory last month.
3. I know you were working a lot last year. 4. I know this
plant was trying to expand the production of new tools.
5. I know he was preparing for a difficult experiment last
week. 6. | know this scientist was developing a new theo-
ry last year.

Practice 22. Wcnoab3yiire caeayioune NpeAJoOXKeHHS A/ ONHCAHNA COB-
PEMEHHOr0 COCTOSIHHSI HayxH.

Model: Isfstudent: Scientific information did not grow so
rapidly in the last century.
2nd student: Scientific information is growing
very rapidly now.

1. Knowledge did not expand so rapidly in the last
century. 2. Not so many people took part in research in the
last century. 3. Scientists did not work in big research
teams in the last century. 4. Not so many new branches
of science appeared in the last century. 5. Research centres
did not grow so rapidly in the last century. 6. Scientific
thinking did not develop so rapidly in the last century.
7. Scientists did not publish so many papers in the last
century.

Practice 23. Moxpurukyiite caeaylolmue 3asBaeHus, ynorpe6us not ..
enough.
Model: Teacher: The situation is improving.
Student: Quite true, but it is not improving
rapidly enough. :

1. We are using this technique effectively. 2. Scientific
contacts are expanding. 3. He is doing this work well.
4. Research methods are improving. 5. This process is
going rapidly. 6. Scientists are exchanging new informa-
tion. 7. Technology is developing. 8. Our knowledge is
growing.

Practice 24. Packpdﬁ're CKOGKH M MOCTaBbTE IJAaroJ B HYXHylo dopmy

BpeMEHH H BHAA. Plcnonbsyﬁre FpaMMaTH4€CCKYI0 MOAE/bD,

1. I know she (to prepare) for a difficult experiment
now. 2. What you (to do) when I came in? — I (to read)
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an article on the British educational system. 3. I thought
you (to do) this work yesterday.— No, I still (to work) at
it. 4. Tomorrow at 6 o’clock I (to report) the results of
this analysis. 5. Our laboratory will be provided with new
equipment. You see, these two engineers (to mount)
a new electronic system. 6. The ZIL Works (to manufac-
ture) a new truck model now with an engine that is pro-
tected against cold. 7. The process of the technical reequip-
ment of transport continuously (to go on).

Practice 25.

Bo/ibLIMHCTBO MpensoKeHHidl TeKcTa MOCTPOEHO 10 Mo-
neau: may-+be+V ing, rie may smosxcer o60o3HavaeT BO3-
MOXXHOCTb COBEPIUHTb AEHCTBHE.

a) [epeseaure ciepyolHe OTPE3KH NMPEANOKEHHA.

1. The engineer may be designing... 2. The engineer
may be analysing... 3. The engineer may be inventing...
4. The engineer may be testing... 5. He may be concerning
himself... 6. He may be utilizing... 7. He may be working...

b) Hafinute B TekcTe NpensioXeHKA, B KOTOPHX ynorpeGienHbl AaHHbIE
OTPE3KH, H NePeREeAHTE HX Ha PYCCKHil A3BIXK.

Text Study

Practice 1. 3aBepunTte mnpeaNoOKeHHs, NORO6pPaB COOTBETCTBYIOLHE
OKOHYAHHA B NPABOM cToabue.

1. The engineer typifies... | ...the  products’ perform-
‘ ‘ ances.
2. He makes a great contri- | ...deals with the automa-
bution... tion of production pro-
cesses.
3. His main functions are... | ...the 20th century.
4. The engineer also ana- | ..the designing office, in
lyses... the lab and in the pro-
duction field of engi-
neering.
5. So he can work in... ...designing, developing
and testing the products.
6. At present the engi- | ..the analytical frame of
neer... mind and imagination.
. 7. The work of the engineer | ...to progress.
requires...
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Practice 2. Monnaysce undopmauuedi Texcra, sanonnute TaGamuy,
OTBETHB Ha BONPOC:

What does the engineer do?

at the plant " in the lab in the designing office

Ll i

AFTER-TEXT SECTION

Text Discussion

Practice 1. Bocnoab3sosasuncs 3anosinennoit samu tabanuelt Practice 2
Bbllile H AKTHBHOH JEKCHKOil, paccKaxkure o padore HHxenepa:

I. B o6nacTH KOHCTPyHpOBaHusI;
2. B HeoseoBaTeNbCKOH 06/1aCTH,
3. Ha NpPOHU3BOJCTBE.

Practice 2. Cm'yaunu aas sbickasbisannit. (Ilpn pacckase socnoabayii-
TeCh AKTHBHOH JleKcHKOH, AaHHOH HH)Ke)

1. Bbl uHXXeHep-KOHCTPYKTOp. PacckaxkuTe, rae Bbl pa6o-
TaeTe W yeM 3aHHMAETeCh.

2. Bbl paGoraere B HCC/IeAOBATeNbCKOH J1a00PaTOPHH MO
HCIILITAHHIO HOBBIX Y3JIOB (MaTepHaJsiosn). CKamme B
yeM 3aKaio4aeTcs Bawa pabora?

3. Baur uex mepexoJuT Ha BbINYCK HOBOI'O BHA NPOLYKIHH.
Ckaxure, B yeM 6yeT 3aK/II0YAThCA Ballie ydacTHe (Kak
HHXKeHepa) B 3TOM mpoliecce?

Active Vocabulary

CyufecTBHTEIbHbIE Caaronpt
O6nacTb. npuMereHHs H COYeTaHus ¢ H riaroJabHble
CYLLECTBHTEIbHEIMH coyeraHus

HOeSiTeIbHOCTD  HHXKe- to design
Hepa B pPas/IHYHBIX to develop
oBJacTsax to invent

to test

to analyze

to handle

to make drawings
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ITpodorscerue

CyuiecTBUTEIbHBIE Caarons
O6s1acTh npHMeHeHUst H COUETaHusi C W rjarosbHble
CYLIECTBHTENbHbIMH COYETAHHA -
MECTO M3roTOBJEHHS | enterprise
H3nenni conveyer system
assembly station
MailMHbl, MeXaHu3Mbl, | product
Y3JB tool
.die
iig
fixture
automotive body
machinery
XapaKTepHCTHKH H3- | performance
zenuit specifications
TEXHOJIOFHYECKHE NPO- to weld
1eCChl, onepalHu to assemble
to produce

Text 1B
PRE-TEXT SECTION

Practice 1. Mpountaiite caenyomue caosa. OHH NMOMOryT BaM HoAHee
NOHATb COAEPIKAHHE TCKCTA. )
to condense down 30. yMeHbIIHTb 1O, objective uesb,
to recognize onpeneasTb; INpH3HaBaTh, to encourage
noowpath, interchange (B3aumo)obGmen :

Practice 2. lpounTaiiTe TEKCT H BHINONHMTE CEAYyioliHe 33 HHM 3apa-
HHA.

Educating Tomorrow’s Engineers

Engineering education developed very differently on
the Continent and in the UK. In general on the Continent,
engineering and the technical sciences were set up in
technical universities, while in the UK engineering de-
partments were set up in multi-discipline universities.
As a consequence, engineering education developed on
the Continent as a more professionally oriented subject,
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while in the UK the emphasis has been on engineering
science. Perhaps because of their size and their more
professional engineering-oriented courses the Continental
technical universities have developed a much closer rela-
tionship with industry. In Germany, the Herr Professor
is also likely to be a Herr Director and there are many
visiting industrial professors, who will spend a day
* a week in the University. In France much of the lecturing
is provided by staff from the appropriate industries. There
is nothing similar in UK engineering departments.

The question is what is to be done about engineering
education in the UK? In the opinion of Britain’s specialists,
70 to 80 engineering faculties in English universities and
polytechnics should be condensed down into 20 or so
major technical universities. They should become more in-
dustrially-oriented.

Lastly, the objective of engineering education and
training should be recognized. So what should be the
objective of undergraduate education? It is to educate and
train people to think and search out knowledge for them-
selves, and to have the seli-assurance to apply it to the
job in hand. Many of the courses are now much too inten-
sive and students have too hittle time or encouragement, to
read and think for themselves. The solution is to recognize
that it is impossible to cover all the subjects which an
engineer may find useful in a lifetime, and realize
that if he has been correctly educated he can read up on
subjects which he may need as he progresses in his
career.

However, industry must recognize that a graduate
will need training in the specific area in which he is
working, and must also be prepared to encourage
him to attend continuing education courses and/or semi-
nars and conferences as appropriate. It is clear that there
is to be much more interchange of staif between industry
and higher education.

The education and training of engineers must be a
partnership between industry and higher education,
which extends from undergraduate education and train-
ing through to post-graduate short and long courses and
research.



AFTER-TEXT DISCUSSION

Practice 1. B 1-mM a63ale TeKcTa MPOBOAMTCH CPABHEHHE MEXAY CHCTE-
MOl BBICUIEr0 TEXHHYECKOro oGpa3oBanus B BejinxkoOpuTaHHM M HA
KonTuHenTe. EcTh Jm pazanuus mexay uumu? Kaxne?

Buijenure 8 aTom abG3ane:
— MPHYHHY,

— cJaencrsHe,

— npumep.

Practice 2. Ocrapwiagca 4acTb TeKCTAa SAIBJSIETCH OTBETOM HAa BOMNpoc:
What is to be done about engineering education in the UK? Eue
pa3 npouyuTaiiTe 3TY 4aCTh TEKCTA H NEPEYUCHANTE H3MEHEHHs, KOTO-
puie BOJKHb GbITh BHECEHH B CHCTEMY TEXHHYECKOro 06pa3OBaHEA.

Practice 3. OasunM 43 cnocoGoB yAy4IlEHHSI NOATOTOBKH HHXKECHEPOB fiB-
JfETCH COTPYAHHYECTBO BBICUIHX Y4eGHbIX 3aBEJEHHA C MPOMBIL-
JeHHOCTbIo. B ueM oHo Roaxuo npoasutbesa? TloxTeepaute cBOW
OTBET CCHIIKOH HA TEKCT.

Text 2A

READING AND COMPREHENSION

TipountTaiite TEKCT H onpeneauTe:

1. 0 KaKHX HHXeHepHbIX npodeccusix uier peub B 1-m ab-
3ane;

2. 0 KaKHX MeXaHU3Max H MalluHax coobuiaercs B 3-M ab-
3ane;

3. B cBA3Hu ¢ ueM ynomsiHyT XIX Bek B nociennem aGsaue.

The Engineering Profession

Engineering is one of the most ancient occupations in
history. Without the skills included in the broad field of
engineering, our present-day civilization never could
have evolved. The first toolmakers who chipped arrows
and spears from rock were the forerunners of modern
mechanical engineers. The craftsmen who discovered met-
als in the earth and found ways to refine and use them
were the ancestors of mining and metallurgical engineers.
And the skilled technicians who devised irrigation systems
and erected the marvellous buildings of the ancient
world were the civil engineers of their time.

Engineering is often defined as making practical appli-
cation of theoretical sciences such as physics and mathe-
matics. Many of the early branches of engineering were
based not on science but on empirical information that
depended on observation and experience.
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The great engineering works of ancient times were
constructed and operated largely by means of slave
labor. During the Middle Ages people began to seek devic-
es and methods of work that were more efficient and
humane. Wind, water, and animals were used to provide
energy for some of these new devices. This led to the
Industrial Revolution which began in the eighteenth cen-
tury. First steam engines and then other kinds of ma-
chines took over more and more of the work that had prev-
iously been done by human beings or by animals.
James Watt, one of the key figures in the early devel-
opment of steam engines, devised the concept of horse-
power to make his customers understand the amount of
work his machines could perform.

Since the nineteenth century both scientific research
and practical application of its results have escalated.
The mechanical engineer now has the mathematical abil-
ity to calculate the mechanical advantage that results
from the complex interaction of many different mechan-
isms. He or she also has new and stronger materials to
work with and enormous new sources of power. The In-
dustrial Revolution began by putting water and steam to
work; since then machines using electricity, gasoline,
and other energy sources have become so widespread
that they now do a very large proportion of the work of
the world.

WHILE-READING SECTION

Language Study

Practice 1. Henonvays, B cayuae HeoGXOAMMOCTH, CAOBapH, NPOYH-
Taiite eme pas 1-# a63au u onpenenuTe, KAKOE OTHOWIEHHE K Che-
nuanbHocTH mechanical engineer mmeer toolmaker, k mining and
"metallurgical engineer — craftsman u k civil engineer — skilled
technician.

Practice 2. Bo 2-m a63aame Bbl BCTPeTHAHCh C TepMHHOM empirical
information, B 3-m a6sane — horsepower, B 4-m — mechanical ad-
vantage. Kak nepeBoauTcs Kamabtli H3 9THX TepMuHoB? Buinmnuiure
MX 3HaYeHHs U3 cAoBapA. B CBA3N c ueM yMOMSIHYT Kakabili H3 ITHX
TEPMHHOB B COOTBETCTBYIOUlEM ab3ane?

Practice 3. Boinnmure 3 2-ro 1 3-ro aGaanen Ha3BaHHH BCEX MEXaHH3-
MOB H MAWIHH TPOLINOr0 ¥ COOTBETCTBYIOIRME PYCCKHE TEPMUHKL.

Practice 4. BumuinTe M3 nocaeaHero a63ana BHAN UCTOUHHKOB HEPTHN
H COOTBETCTBYIOIHHE HM PYCCKRE SKBHBAJICHTHI.
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Practice 5. a) Cneaywmue cjJoBa HMeioT 0GWHiE KOPEHb €O CAOBAMH
pycckoro a3bika. [locrapaiitech onpeneuTs HX, He 06pamanch X clo-
Bapio.
engineering, civilization, modern, metal, con-

struction, to refine, metallurgical, irrigation, practi-

cal, physics, empirical, application

BLINHIIHTE TPAHCKPUNUMIO 3ITHX CHOB H ONPEAEAHTE 3AKOHOMEPHOCTH
B NPOH3IHOUICHHH AKFJANHCKHX H COOTBETCTBYIOILHX DPYCCKHX CJOB.

b) Caenyomue ci108a — «JO0KHbIE APY3bsi NepeBoadMKa». Bunumuare e
HX 3HAYECHHSI M3 CAOBAPHA, KOTOPbi€ COOTBETCTBYIOT KOHTEKCTY.

occupation, civil, human, observation

Practice 6. BninduminuTe BCe WHTEPHAUHOHAJBHBIE CJ0BA W3 MOCAEAHEro
aGsana Texkcra, ompejeaHTe HX 3HAYEHHs, BLIACAMTE <«JIOXKHbBIE
APYy3bsl NEPEBOAUHKAY. Moarorosbre 370T a63al AAA YTEHHS BCAYX.

Practice 7. Pacnonoxure ciefylonue raaroib B aadapuTHoM nopsaake.
HaiignTe nx 3HAYeHHWs NO CA0Bapo. BepHHTeCh K TEKCTY M BLINH-
HINTE COMETAHUNA, B KOTOPHX BCTPETHAMCH ITH TAAroJnl. llepenenu're
HA PYCCKRI #3HIK 9TH COYETAHHA.
to discover, to refine, to devise, to erect, to. de-

pend, to provide, to perform, to lead, to escalate,

to caiculate

Practice 8.

a) Wndunutus, cienyomwuh 3a CyuleCTBHTENbHBIM, fB-

NsgeTcsl onpenesieHeM K Hemy.

..N+to V ...ways to refine... ...cnoco0nl (&151) O4YHCT-

KH...

' ..ways to use... ..cnocobbl (A1) HCIO/Ab3OBAHHS...

MNMepeBennre CheAyOMNE OTPMBKH R  NPEANOKEHHS, B KOTOPbiC OHR
BXOIAT.

1. the ability to calculate.. 2. materials to work
with...

6) Undunutus, croALlMHE NOCAE CYLIECTBHTEJILHOrG,
nepef KOTOPLIM CTOHT CKa3yeMoe, BuPaKeHHOe IJ1aroJaMy
to make, to let, to enable, to allow, to put, to cause (3a-
CTagAATH), BXOAUT B COCTAB CJOXHOI'O JOMOJHEHHS H Ne-
peBoOAUTCA UHOHHUTHBOM.

let ‘ They let him move. Onx 3a-
make <V CTABHJH €ro ABHIaThCH.
N+ +N
to V

put ) The professor allowed his
enable students to use calculators.
allow

cause
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nepenenure CheAylOllHe OTPHIBKH W NpEeaJNOXKeHHs, B KOTOPHIX OHH
BCTPEYAIOTCS B TEKCTE.

1. ..put water to work... 2. ...put steam to work...
3. ..make customers understand...

BcrasbTe BMecTO NPONyCcKOB rjaaronibl.

to enable naBaTh BO3MOXHOCTB, to allow mo3BoasTH,
to make 3acrtaBasTbh, to cause BbI3LIBATH '

Mepepennte npensioxeHns Ha PyCCKui A3LIK.

N ot e: O6parure BHHMaHHe Ha TO, UTO Nocae raarosa to make B 3Ha-
HYeHHH 3acTa82AT6 WHOHHHTHB ynorpebaserca Ges to.

1. The rise in temperature ... the mercury ... rise up
the tube. 2. The motorway ... motorists ... travel from
London to Birmingham much more quickly than before.
3. The use of tractors ... more food ... be produced more
¢heaply. 4. The presence of oxygen ... the mixture ... burn
rapidly. 5. The increase in exports ... the country ... import
more raw materials. 6. The risk of an explosion ... the work-

_ers ... leave the factory. 7. The sharp rise in temperature
... the engine ... overheat. 8. The presence of non-metallic
constituents in iron ... it ... behave in various ways.
9. Rapid cooling ... unequal contractions ... occur in the .
metal. 10. The growth of industrial towns ... many people
... leave the countryside. 11. The differential gear ... the
two rear wheels ... turn at different speeds.

B) MHQuUHHTHB, CTOALIHI MOC]E raarona-ckasyemoro,
MOXeT ObiTb 06CTOATEeNIbCTBOM Iead. Hanpumep:

They were used to provide.. Ux ucnonbsoBann (aas
4ero?), YTOOb OGECHEeUHUTb...

"epenenu're CACAYIOLLIHE OTPLIBKH H NPEAJOXEHHA, B KOTOPbi€ OHH BXO-
AT,
1. ...wind was used to provide energy... 2. ...water was
used to provide energy... 3. ...the concept “horsepower”
was devised to make customers...

r) Ecau mocJie riiarosa-cka3yeMoro B akTHBHOM 3aJ10Te
CTOUT CYILECTBHTENbHOE, & MOCJe Hero — MH(GUHHTUB, TO
HMH(QHHHTHB MOXKeT GbiThb H/IH OGCTOSATE/bCTBOM LEJH, HIH
onpejesieHHeM K CyIleCTBHTEJbHOMY.
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Nl +Vl + N; +10V2

1) xako#? 2) pna vero?
He devised this concept to calculate the amount of work.

1) kakoe?
2) ¢ Kako#fl uenbio? UTOGH
NOACYHTATb KOJHYECTBO pa-

OH u3o6pes 3TO MOHSATHE,

60THI.
He invented steam engine to perform work...
OH u3o6pen naposoit ABM- 1) Kako#? NpPOH3BO-
ratesb IAWHUA pa-
6oty
2) ¢ Kako# IJIS1 IPOH3-
Leabio? BOJCTBA
pabotni

“epenen,me ClAeAyIoUlHEe OTPHIBKH H NMPEAJIOKEHHA, B KOTOPBIX OHH BCTpe-
YaIloTCH.

1. They discovered ways to refine metals. 2. James
Watt devised the concept of horsepower to make his
customers to understand... 3. The engineer has the ability
to calculate... 4. He has materials to work with...

Practice 9. Onpenennre, Kakoe H3 Kaxao# Mapb NpenJaoKeHnHi COOTBET-

CTBYET COACPIKAHHIO TEKCTA.

a) !. Many branches of engineering were based on
empirical information. 2. Many branches of engineering
are based on empirical information.

b) 1. Without the engineering, our present-day
civilization could not have evolved. 2. Without the engi-
neering, our present-day civilization could have evolved.

c) 1. The great engineering works of ancient times
have been produced by means of slave labour. 2. The great
engineering works of ancient tlmes were produced by
means of slave labour.

Practice 10.

N s—>MHOXKeCTBEHHOE YUCJI0

engineer engineers
student students
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These engineers are clever.
Ho:

news
mathematics — exuHcTBeHHOE uHCHO
physics

This news is important.

pﬂl'l CyHIeCTBUTEJbHBIX, OKAHYHBAIOLUXCA Ha -8, MOryT
COOTBETCTBOBATL Kak €AHHCTBEHHOMY, TaK H MHOXKe-
CTBEHHOMY 4HCJY.

WOI‘kS_ MHOXKECTBEHHOC¢ H €AHHCTBEHHOE YHCIO
means

The new works is built not far from the centre.
The steel works are closed for the holidays.

OGpasyfite npernoKenHs, NMPHHHMAA BO BHUMAHKE YHCAOQ CYULECTBH-

TE€AbHDbIX.
Physics is used by engineers...
News were applied by the scientist...
Waorks are built in Moscow.
Means of... is given every morning.
Engineers is taught

are taught

Practice 11.

IlepeBoa raarona have 3aBHCHT OT KOHTeKcCTa.
have+ N — umers (nonHosHaunwlil rsarox);
have4V ed —mHe nepeBoauTcs (BCIOMOraTe/bHBIM
raaroa);
- have+4-to V —Jdoamen (3KBHBANEHT MOAANBHOrO
rinaroJja).

Onpeneante dyHkuuio raarona to have.

. In walking machine designs, the designers have
tried to reproduce the trajectory of man’s foot. They have
proposed a number of patterns for effecting such trajec-
tories. Some of them have simply resorted to a rectilinear
pattern, while others have selected the optimum trajecto-
ry. For example, American scientist J. Shighey thinks
that the best trajectory is an oval composed of two
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semicircumferences and two straight lines. He has de-
veloped a series of mechanisms for walking devices, in
particular, a pantograph mechanism.

2. Specialists in engineering materials have taken a
new approach to the problem of the permanent nature of
materials’ properties. It is no less useful to have materials
whose properties can be changed and controlled. That’s
why specialists have to create materials with variable
porosity, elasticity and thermal conductivity.

Practice 12. Haiinure raaron to have B nocneanem a6saue Tekcra u onpe-
neaure ero PyHKuHIO.

Practice 13.

Kateropus Bpemenno# ornecentocru. Perfect/Non-Perfect

Non-Perfect Perfect

1. 3uauenne: I. 3nauenne:

He yrounser xapakrepa aei- Buipaxaer coseplieHHOe Ae#cT-
CTBHSI H CJHYXHT AN Bbipa- BHE, 3aKOHYEHHOE K KaKOMY-TO
JKEHHSl OTHEeJNbHBIX HJH MO- MOMEHTY B HACTOSILUEM, NpoLuej-
BTOPSIIOMIMXCS AeHCTBHH B Ha- wieM, 6yayieM.

CTOSIILEM, MpOIIefIIeM HJIH

Gynyiem.

2. dopma: 2. dopma:
have ... en
speak + o have spoken

Sometimes we speak to this | We have just spoken to this engine-
engineer. er.

3. dopMajbHble NOKa3arTesu: 3. dopmasbHBie NoKasaTenu:
often, seldom, always, some- a) korna jeficTBHe 3aKOHYEHO,
times, frequently. pesynbTar JefiCTBHS HaJH-
I often meet him. 1o — just, already, ever,

. never, yet, recently, lately,
In 1968 I finished school. up to now, by 1970, since 5

o’clock, since we met last...,
by the time you come...

6) Koraa AeATTBHE 3aKOHMEHO, a
Bpems JedcTsus HeT — today,
this week, this winter, this
month, this year.

I have never met him.

I have read many books this
month.

By 1968 | had finished school.
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B ¢opwme Perfect raaron to have Hecer Bce nokasarenu
JIHILa, YHCJIa, BpEMEHH B MpPelJIOXKeHHH, COracysichk ¢ moj-
JexamuM; o6pa3yeT BONPOCHTE/BHYIO H OTPHLATEbHYIO
MoJeJb. ‘ '

B KaxkHX H3 CleAyIOUIHX NPEAdOXKeHNI NPH NepeBoe ClAeayeT ynoTpeGuTh
" Perfect?

. 1. YesioBek ucno/ib3yer MalIMHbl BO MHOTHX 06J1aCTSiX.

2. HekoTopble M3 MallHH COXPaHHJIHCb HEH3MEHHBIMH C
ApeBHUX BpeMeH. 3. [laBHO yxXe uzobpereH pouruar. 4. K ce-

peiMHe MNPOLLIOrO CTOJMeTHS1 ObIM BHITYLIEHbl MepBbIe

AapoBo3hl. 5. [lepBrie aBTOMOGHIIH GbLIH OUeHb FPOMO3AKH-

MHu. 6. MauuHel, KoTopble O6bl1M pa3paboTaHbl B TeUeHHE

noc/jelHHX CTOJIETHH, M3MEeHHJH Hally XHU3Hb. 7. JlaBHO

yKe MOSIBUIUCh JBHraTeNH Pa3HbIX THIOB.

Practice 14. Ipounrtaiite caeayiomue npepyoxenus. I[lepecnpocute o
npoucxoasimem aelicreuu. JladiTe oTpHUaTeNbLHBIH OTBET HA BONPOC.

1. Comrade N. has worked at the factory for 12 years.
2. Our engineers have improved this new method of work.
3. We shall have graduated from the Auto-Mechanical
Institute by 1995. 4. They had completed their work
by 5 o’clock yesterday. 5. This plant has developed new
types of vehicles such as electromobiles, cars with
magnetic suspension and so on. 6. For years my friend
has dreamed of becoming a technical engineer.

Practice 15. lepeBenurte caenyioumne NpenjoXeHHsl HA PYCCKHH A3biK.

1. The ZIL Works has already manufactured a new
truck model with an engine that is protected against
cold. 2. Every object of our industrialized world has prac-
tically flown from the machine. 3. The construction of
the KAMAZ complex within such a short period has be-
come possible only by using the latest achievements of
science and technology. 4. Graduation theses of these
students were based on material they had accumulated
while working at the Student Design Bureau. 5. Since the
latter half of the 60’s VEF has produced a great many
transistor radios. 6. Finally, when the planning engi-
neer has ordered the material, the tool engineer has
designed the tools and the design engineer has given the
specification on the drawings, production is begun. 7. The
chemical engineer will have completed the experiments
by the 21st of June. 8. The total number of automobiles
in all countries had exceeded 250,000,000 by 1972.
9. Michael Faraday gathered together and set in order all
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the work of the scientists who had worked on electrical
problems before him.

Practice 16. 3anoanute B TaGanne nepocraomue GopMbl IAarosos.

I 11 II1
found found
to learn
to be was, were
to see saw
founded
to know known
took taken
to have

gave
heard heard
to begin
came
to supply supplied
used used
put
did
to become
to understand
to provide

Practice 17. MNonpGepure popmanbHbie NOKA3ATENH K CEAYIOUWUM NPERIO-
KEHHAM.

a) 1. Auto-making has become a major Soviet indus-
try producing all types of passenger cars, trucks and
buses. 2. Prerevolutionary Russia had produced only
10 passenger cars. 3. The Estonian Academy of Scienc-
es’ Institute of Cybernetics has developed programming
systems for an electronic computer. 4. Professor N. had
planned a new experiment. 5. Have you been to this
workshop?

by 1910, ever, recently, by the end of last year,
at present )

b) 1. The construction of the complex on the Kama riv-
er has become one of the biggest construction sites in
the world. 2. A special mini vehicle for cleaning pave-
ments, court-yards and -footpaths has not passed prelim-
inary tests. 3. The 2-millionth Moskvitch rolled off the
production line at the Moscow Lenin Komsomol Car Fac-
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tory. 4. The enterprise had specialized in radio and
telephone equipment. 5. We have not seen our planning
engineer.

by 1960, yet, already, since the morning, in
1972

Practice 18. Packpoiite ckoGKkH H NOCTaBbTe IVIaron B HyxHyio dopmy.

1. The elegant, reliable and easy to use radios VEF
(to win) world-wide fame. 2. He (to like) physics and
mathematics when he (to be) at school. 3. The Soviet
Union (to build) the world’s most powerful presses with
a force of 75,000 tons by 1974. 4. Let’s try to answer

questions which you (not to ask) yet. 5. Several famous
* scientists (to make) reports at the conference yesterday.
6. 1 already(to see) this device at the exhibition of
scientific achievements. 7. When you (to discuss) this
problem with our chief engineer? — We (to discuss) it a
few days ago. 8. Radical changes (to take place) in this
country since then.

Practice 19. [Ilepeseaure nNpensioXeHHss HA  AHTAHACKHN  S3BIK.

1. K 1928 roxy CoBeTckoe TrocyZapcTBO NOCTPOHJIO
841 aBTOMOGMAL M K KOHUY NepBOH nATHIAETKH (K
1932 rony) — 23800, a K KOHUY BTOPOH HNATHJAETKH
(k 1937 rony) — 199 800. 2. «Hegeas nayku» npespaTu-
Jack B 3(¢eKTHBHOEe CPeNCTBO MNPHBJEUEHHSI CTYLEHTOB
K HccaegoBaHHo. 3. MaluuHbl CTald «MeXaHHYeCKHUMH
cJyraMu» yesjoBeKa. :

Text Study

Practice 1. 3aBepmure npenjsoxenHs, noxo6pas COOTBETCTBYIOHIHE
OKOHuAHMSA B mpasoM croabue.

1. Engineering is... ...many new sources of
power such as electrici-
ty, ~gasoline, atomic

power, etc.
2. It is based on... ...the Industrial Revolution
' ‘ began.

3. In ancient times engi- ...one of the oldest occupa-
neering  work  was tions in history.
done...

4. In the Middle Ages the ..and much stronger ma-
methods and devices of terials to work with.
work...
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5. In the 18th century.. ..by means of slave labor.
6. Steam gave man... ...became more efficient.
7. Since the 19th century ...theoretical sciences such
both scientific research as physics and mathem-
and its practical appli- atics.
cation... :
8. In the 20th century the ..great sources of energy.
mechanical engineer
has...

9. The engineer has new ..have greatly progressed.
and...

Practice 2. Monsaysace mudopmauneRr Tekcra, sanonsute Tabawuy no
AanHoMy obpasuy.

Engineering

specialty Its forerunner Its function

mechanical  engi- | tool-makers who chipped | to make tools and
neer arrows and spears machinery
from rock

mining engineer

metallurgical
engineer

civil engineer

AFTER-TEXT SECTION

Text Discussion
Practi.ce 1. OrsetbTe Ha Bonpocki mo Teme “The Engineering Profes-
sion”,

1. Who were the forerunners of modern mechan-
ical, mining and metallurgical, and civil engineers?
2. How is engineering often defined? 3. What kind. of in-
formation were many of the early branches of engineering
based on? Give some examples. 4. Name two important
factors in the explosion of scientific knowledge in modern
times. 5. What made people in the Middle Ages in Euro-
pe begin to experiment with new devices and methods
of work? 6. What was the historical result of experi-
mentation with different kinds of energy? 7. Who was
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James Watt? Why did he devise the concept of horse-

power? 8. What advantages have scientific research and its

applications given to the mechanical engineer? 9. What
“energy sources have come into common use since steam

engines were developed at the beginning of the Industrial

Revolution?

‘Practice 2. Pacckaxxute 06 HCTOPHM Pa3BHTHA HHKeHEPHOH npodeccHy.

IpH coctaBneHun cooGuteHns Hcnoan3yiite Bonpocst Practice 1 kak
njaaH. YnorpeGuTe B CBOEM COOGIIEHHH HHIKENPHBEAEHHYIO AKTHBHYIO

JIEKCHKY.
Active Vocabulary
O6nacts CyuiecTBUTEIbHEIE r Mpuna-
npHMeHeHus M COUeTaHMsA C 1arosisl raTess-
CYIIeCTBHTEIbHBIMH Hble
creuMasbHOCTH H pe- | toolmaker efficient
Mecia B o6naactd | craftsman human
TEeXHHKH mining engineer
metallurgical engi-
neer
civil engineer
MAaIIHHL H MeXaHH3- | steam engine to erect
MBI device to escalate
arrow to refine

to discover
to devise

MeTon HccaenoBa- | empirical informa-

HHSI, - MCnojib3ye- tion
Mble Npu pacuetax | observation to perform
MEeXaHH3MOB, H | experience to provide
JHCHHILIHHBI, cBfi- | mechanical advan- | to calculate
3aHHLIE C 3THM tage to depend upon

horsepower

physics

mathematics

Text 2B

PRE-TEXT SECTION

Practice 1. 3nas 3neueHHe BbiieJEHHbBIX CJOB, NepeBeAHTe Caeaylo-
IHe CJI0BA H CJIOBOCOYETAHHS.

to expand pacwupatb: expansion of scientific know-
ledge; to increase ysennuusars: the increase of scientific
knowledge; to grow pactu: the growth in the number of
specialties; the growth in the number of engineering
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fields; competition copeBHOBaHue: to compete with some-
body; head rnaBa, pykoBoautesn: to head something; ¢o -
contribute menatb Bkaanx: to combine the contributions
made by all the different disciplines; advanced nponsu-
HyTHiH, noBhiieHHoro Ttuna: advanced education; ad-
vanced degree
Practice 2. Tpountaiite caenyioliie cloBa H clropocouetanus. Ouun no-
MOT'YyT BaM MoJIHEe NOHATb COAEPIKAHHE TEKCTa. .
to emerge mnosiBJsATbCA, sale aykuwmoH, braking
system TopMo3Has cuctema, to keep up with changes
C/IeJIUTh 33 H3MEHEHHSIMH

Practice 3. Mpounralite TeKCT U BLIGepUTEe 3arnaBHe K HeMYy.

Development of Engineering

Science and Engineering

Engineering Specialties

One result of the rapid expansion of scientific know-
ledge was an increase in the number of engineering
specialties. By the end of the nineteenth century not only
were mechanical, civil, and mining and metallurgical
engineering established but the newer specialties of
chemical and electrical engineering also emerged. This
growth in the number of specialties is continuing with
the establishment of such disciplines as aerospace,
nuclear, petroleum, and electronic engineering. Many
of these are subdivisions of earlier: specialties — for
example, electronic from electrical engineering or petrol.
eum from chemical. Within the field of mechanical
engineering the major subdivision is industrial engineer-
ing which is concerned with complete mechanical sys-
tems for industry rather than individual machines. :

Engineers design and make machines, equipment
and the like. Such work requires creative ability and
a working knowledge of scientific principles. The engineer
must also have an understanding of the various processes
and materials available to him/her and could be working
in any of the following areas: the organization of
manufacture, research and development, design,
construction, sales and education.

Because of the large number of eéngineering fields
today there are often many different kinds of engineers
working on large projects such as the development of
nuclear power or new aircraft. In the design of a new
aircraft mechanical engineers work not only on the
plane’s engines but on other mechanical aspects such
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as the braking system. When the aircraft goes into
production mechanical and industrial engineers are
involved in designing the machines necessary to fabricate
the different parts as well as the entire system for
assembling them. In both phases of such a project mechan-
ical engineers work with specialists in fields such as
aerospace and electronic engineering. Each engineer is a
member of a team often headed by a systems engineer
able to combine the contributions made by all the differ-
ent disciplines.

Another result of the increase of scientific knowledge
is that engineering has become a profession. A profession
is an occupation like law or medicine that requires
specialized advanced education. Today it requires at least
four or five years of university study leading to a Bachelor
of Science degree. More and more often engineers, especi-
ally those engaged in research, get an advanced
master’s or doctor’s degree. Even those engineers who do
not study for advanced .degrees must keep up with
changes in their profession. A mechanical engineer who
does not know about new materials cannot succesfully
compete with one who does.

AFTER-TEXT DISCUSSION
Practice 1. Bul o3Hakomuauch ¢ conepxaHHeM Tekcra. Kak Bol noHsiin
M3 KOHTEKCTA 3HaueHHWe caosocouetanuii industrial engineers,
systems engineer?
Practice 2. Cymmupyfite uHpOpMANNI0 TEKCTA, 3AKOHYMB CAeAyiomue
BLICKA3HIBAHMA - COOTBETCTBYIOIHHMH OKOHYAHHSIMH H3  MPABOTO
croabua.

. Engineering is based

...to the growth in the num-

on... ber of engineering fields.
2. The rapid increase of | ..that engineering has be-
scientific knowledge come a profession.

5.

6.

. Because of the

leads...
large
number of engineering
fields the development of
a compliex mechanism re-
quires...

. Another result of the in-

crease of scientific know-
ledge is...

Profession is an occupa-
tion...

It also requires...
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Practice 3. JlononHHTe COCTaBJEHHBH BaMM paccka3 HHpopmauuei H3
rekcra “The Engineering Profession” u cnenafive cooGmenne Ha
remy “Engineering and Engineering Profession”.

Text 3A
READING AND COMPREHENSION

TNpoynTafiTe TEKCT M onpeenure:

. cBsizaH JiM OH IO TeMaTHKe C NMpeAbLAYIIHMH TeKCTaMH
JaHHOTO 1MKJA;

2. B Kakux a63allax TeKcTa COAEPKUTCA HHPpopmauus o
paboTe HHXKeHeDa;

3. B KakoM ab3aue TekcTa pacliH(poOBbIBaeTcsi NMOHATHE
“the essential triangle”;

4. packpbiBaert Jjiu 3arjaBue “The Essential Triangle” co-
Jiep:KaHHe TeKCTa; NpejJ/oKHuTe CBOW BapHaHTH 3arja-
BHA.

The Essentidl Triangle

Technological and industrial progress depends on the
scientist, the engineer and the technologist — an essenti-
al triangle. Each makes major contribution to progress.
The engineer depends upon the scientist for new know-
ledge and upon the technologist for specialized assistance
in translating engineering plans into operating reality.

The pure scientist can make his contribution to prog-
ress through the investigation of the unknown.

The interests of the research engineer are in the area
of applied science and research. Scientists work in a world
of generalizations and abstractions. The technologist on
the other hand, works in the real world of specific
things and concrete objects. His problems are practical
and they require practical solutions. He is more interested
in how to do things. He must understand engineering
tables and formulas and apply them in his work. The
scientist, the research engineer, the technologist —
all play an important role in the modern world..

The principal work of the engineer is design. He has
to design products, machines and production sysfems.
Like the research engineer, the engineer asks “why?”.
Like the technologist, he is also concerned with “how?”.

The engineer must combine many of the characteristics
of the scientist, research engineer and technologist.
He must have a basic knowledge of the sciences, and
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understanding of the abstract techniques of the research
engineer and he should know much of the technology
employed by technologists.

Perhaps the most important function of the engineer
is to integrate the work of the essential triangle. His
interest must be in combining the abstract-theoretical
world and the technical-practical world.

WHILE-READING SECTION

Language Study

Practice 1. a) Fepeseante Ha pycckHil A3LIK CAeAYyIOIHE CIOBA H COYe-
TaHHs, COCTABJCHHbIE H3 HHTEPHANHOHAABHBIX CJI0B. 3HAYEHHE Bhije-
JIEHHBIX CJIOB — €JIOXKHBIX Jpy3ell NepeBONUMKA® YTOUHHTE MO
caoBapio.

technological progress, industrial progress, spe-
cialized assistance, reality, abstraction, concrete
object, specific, table, formula, " role, modern,
principal, to combine, basic, abstract techniques,
function, to integrate

b) Haiinure npennoXKeHHsi ¢ NAHHLIMH CAOBAMH H CJIOBOCOYETAHHSIMH
i B TEKCTe H NPOBEPbTE MO KOHTEKCTY MPABHJILHOCTb BbIGPAHHBIX
BAMH 3RAYEHHH. .

Practice 2. a) Hafianre B TexcTe CyuliECTBHTENbHBIE, 06GPA3OBAHHLIE
OT MPHBEJEHHBIX HHXKE IJAaroNoB H YTOYHMTE HX 3HAYEHMS:

to know, to contribute, to assist, to investigate,
to generalize '

b) Haiigute B TekcTe raaroam, of KOTOPHIX 06pa3oBanbl NpHBELEH=-
Hble HH)XKE CYIIeCTBHTEJbHbIE, H YTOUHHTE HX 3HAYeHMs:

requirement, combination, integration
¢) TNepeseante npennoxeHnsi ¢ HAMAEHHLIMH BAMH CYUIECTBHTEbHBIMH
H TJIaroJaMH Ha PYCCKHiHl I3bIK.

Practice 3. Haiiaure B 1-M — 4-m a63amax Tekcra aHrAHicKHe 3KBH-
BAJIEHTH [l CJAENYIOUHX PYCCKHX CIOBOCOUETARHHA H CJIOB.

NpHKJIalHasi HayKa H HCC/efOBaHus, rvaBHas paborta,
[IPaKTHYECKHE pelIeHHs, NMPHMEHATb, HPOH3BOACTBEHHbIE
CHCTEMB], MOJOGHO, MrpaTh BAXKHYIO DPOJib, 3aBHCEThb OT,
NPOEKTHPOBAaTh MAaIIHHBI

124



Practice 4. -

Mona.nbﬂue raaroasl (Modal Verbs)

npou. Bp.
could

to be able (to)

6biT6 8 COCTOA-
Huu, mMous

to be unable to

(B oTpHuaTeb-
HOM HpejJIoXe-
HHH) O6LTb He 8
cocToanuu, He
MOHb

OKBHBAJIEHTH
M 1
l?jll:!:’lo';l':';e MOJaJIbHBIX 3nauenue TTpumepnl
rJ1aroJioB
can
HAcT. Bp.
can
a) moay, Mo- a) ¢usuyeckas Bo3- {1 can lift this
acer MOXHOCTh unit.
G) ynerw, 6) ymcrBennasi cno- [I can operate this
ymeer coGHOCTb device.

He was able to do
this work himself.

This engineer will
be unable to come.

may
HacrT. Bp.
may

a) moey, mo-
acer,
MOXCHO

6) modxcer
GotTo,
6epOATHO

npoiu. Bp.
might

to be allowed

(to) umers
paspewenue

to be permitted

(to) umers
paspewerue

a) paspelieHue, or-
CYTCTBHE 3alpera

6) BepOSITHOCTH

You may take the
book.

She may come.

The students were
aliowed to test
the new device.

Comrade N. will be
permitted to go on
with his experi-
ment.
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[Tpodorxenue

S3KBHBAJ/ICHTH
M{?Jf‘:;lo;!:’le MO a/bHBIX 3Havenue [Mpumeprr
FJIaTo/I0B
must ‘
HacT. Bp. RoJKeHCcTBoBaHHe, {Every student must
must 006513aHHOCTD attend the lec-
doadicer tures.
to have (to)|a) B cuay o6cron-|He had to do it
66T BbIHYNC- | TENLCTB again.
Oennoim
to be (to) 66t76 |6) B cuay noroso- |We are to meet at
06a3aHRbIM PEHHOCTH, NntaHa | 6 p.m.
to be supposed [8) B cuny goroso- |You were supposed
(to) 6eiry 06a-| pennoctn to prepare it.
BAHKbIM
to be obliged|r) B cuay mopanb-|I am obliged to
(to) 6eito sot- | Horo obssarenbct-| help him.
HYNCOEHHOIM Ba

Notes: 1. Moganpsble rarons He UMET WHOHUHUTHBA, HE H3-
MEHHIOTCA [0 JHIAM, HE HMEIOT MHOMHX (OpM, CBOHCTBEHHBIX aHIIHACKOMY
raarony. Ilocste MonanbHLIX IVIarofioB MHGHUHHTHB ynoTpeGasercs Ges
qacTHusb to.

2. Monasbible 11arobl 06pasyioT BONPOCHTENbHYIO H OTPHUATENb-
HYI0O (pOpMBLI 6€3 MOMOIIU BCIOMOraTe/bHOrO IJaroaa.

Can you do it? — No, [ can’t.

3. OKBHBaNeHTH MONAJbLHHX [VIArOJOB HE TOALKO YHOTPEGJSIOTCH
BMECTO COOTBETCTBYIOUIHX MOAAJbHBIX FJIATOJIOB, HO OHH TAKXKe BOCIOM-
HAIOT HEAOCTAIOUIHE BpeMenHbie GOPMEI MOJAJILHEIX I1aroioB: B Tabauie
3TY GYHKUHIO BEIIONHSIOT NepBhie NPHBEACHHbIE MO CTUCKY IKBHBAJCHTHL.

Practice 5. IkBHBaNEHTAMU KAKHX MOJAJbHBIX [VAr0J0B SBJSIOTCH Cle-
AylolllHe COYETAHHN?
to be able to, to be obliged to, to have to, to be
supposed to, to be to, to be permitted to, to be al-
lowed to

Practice 6. Ilepeseaute Ha pyccKkuil #3bIK APEANONKEHHS, JAHHLIE B Ka-
YecTse MMPpUMEPOB B Tabanie.

Practice 7. Tpaucdopmupyiite caeayoune upesnomends B npoues-
mwee # Oyayiwiee BpeMs, MCMOJNb3YH COOTBETCTBYIOULHE (OPMAJL-
HbI¢ MOKA3aTeNH BPEMEHH.

Model: The engineer must know all the properties of this

material.

The engineer had to know all the properties of
this material.

The engineer will have to know all the properties
of this material.
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1. You must use this equipment. 2. The scientists can
test their new apparatus in the laboratory. 3. This plant
can provide our research institute with a new type
of fuel equipment. 4. This scientist may investigate new
means of production. 5. Our scientific research laboratory
must launch a new programme this year. 6. New types
of this plant can have the longer period of their durabil-
ity. 7. Our Soviet cars can guarantee their reliability
and saiety. 8. He may use these reference books for
his report. 9. Nobody can lift this heavy tyre.

Practice 8. lepesenure Ha pycckuii fi3biK Npepyoxenus H3 Practice 7.

Practice 9. a) HaliauTe B TeKcTe NPeAJIOKEeHHS C YKa3aHHMMA B TaGaune
MOJENSIMU M NePeBEATE HX HA PYCCKHi ASHIK.

b) Onpenennrte, KakHe W3 BBICKa3biBAHHA COOTBETCTBYIOT COAEPKAHHIO

TEKCTa.

I. The technologist is to solve practical problems.
2. The engineer is to integrate the work of the essential
triangle. 3. The scientist has to design products, ma-
chines and production systems. 4. The technologist is to
investigate the unknown. 5. The engineer must apply
engineering tables and formulas in his work. 6. The pure
scientist is to work in the area of applied science and
research. 7. The engineer should apply his theoretical
knowledge to practice.

Practice 10.

B npuBeneHHOH HuXKe Tab/HIe MOAAJbHbIE TJIAroJbl
BHIpPAXKalOT TO, YTO:

1) necessary/not necessary
Heo6X0AuMMO/He HEOOXOANMO

2) possible/not possible
BO3MOXHO/HEBO3MOXHO

3) permitted/not permitted
pa3peileHo/He paspellieHo

Necessary Not Necessary
must needn’t
gxstn’t } need to
Possible Not Possible
can mustn’t
: can’t
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Mpodoaxcenue

Permitted Not Permitted
. may ‘ may not
can can’t/cannot
mustn’t

N ot e: Need moxeT 6bITh H MOZAJIBHBIM H OMHO3HAYHBIM [JIATOIOM,
B KauecTBe MOZAJBLHOrO IJ1aroja ol o6LYHO HCTIOJIb3YETCH B OTPHLATE/b+
HOH dopme M 3a HHM caenyerT HHHHHTHB 6e3 yacTHuml to, Hanpuwmep:

We needn’t provide new information this week.

B kauectse nonHosnauroro raarona need ucnonbayercs ¢ yacThued
“to. Hanmpumep: :

But I need to know more about this project.

MpouuTaiite crenyiomne npenoKenns, nepecnpocure o NPOHCXOASIEM
AeHACTBHM, RaiiTe OTpHUATENbHBIE OTBET Ha BofpoC. OGparure BHH-
MaHHe Ha To, YTO MOAANbHLIE aKkBHBajNeHT have to o6pasyer Bonpo-
CHTEJLHYIO H OTPHUATENbHYIO POPMY C MOMOULLIO BCIIOMOFATEALHOrO
raarona do.

Model: /st St. He had to meet this delegation of engi-
neers from the Kiev plant.
2nd St. Did he have to meet the delegation of
engineers from the Kiev plant?
3rd St. No, he didn’t have to meet this delega-
tion from the Kiev plant.

1. All the units of a new tractor can be produced at
this plant. 2. Our laboratory has to launch a new prog-
ramme this month. 3. This scientist was allowed to take
part in the all-union conference on automobile designing.
4. This new minibus can hold 18 passengers. 5. Everybody
must be present at the lecture of Prof. Ivanov. 6. Student
Smirnov is to defend his diploma project next month.
7. This new plant is to build only body fixtures. 8. She may
use this new device for testing her design.

Practice 11. Mepesenure npenJoxenns u3 Practice 10.
Practice 12.

B npuBenenHoO# HHXKe cXeMe Bce MOLAJbHBLIE TIAroJbl
BLIPAXKAIOT AOJKEHCTBOBAHHE, HO B Pa3HOH CTeNeHH.

KaTeropHYHOCTb
must mustn’t
ought to l oughtn’t to
should shouldn’t

COBeT
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fpoanaauanpyiite npeanoxenns B npeanocieaHeM af3aue TeKCTa H 06n-
fAcHKTE HeOGXORHMOCTb BBEACHHs raarona should B nocaennem npen.-

JioxeHHu sToro aGsaua.

" Text Study

Practice 1. 3aBepuinTe npeanoxeHHs, NOA0GPaB COOTBETCTBYIOLIHE OKOH-

YaHHR B npaBom cronbue.

1. The essential triangle
consists of...

2. The scientist makes his
“contribution to progress
through...

3. The technologist is more
interested in...

4. The principal work of
the engineer is...

5. The most important func-
tion of the engineer is...

...the scientist,

...design.

..how to do things.i

...to integrate the work of

the essential triangle.
the tech-
nologist, the engineer.

~...investigation of the un-

known.

Practice 2. Hoabaysice uHdopmauuesi Tekcra, sanoaHute Tabauuny mo
o6pasuy.

Cdepa meATeNbHOCTH Hesitenn

new knowledge scientist

work in the area of applied science and research

translating engineering plans into operating
reality

production process

designing products, machines, production sys-
tems

AFTER-TEXT SECTION
Text Discussion

Practice 1. PacckaxkuTte 0 poJiH yueHOro, HHXKeHepa H TEXHOAOra B Ha-
Y4HO-TEXHHYECKOM HpOrpecce, HCNOAb3ys CACAYIOUHE CJA0BOCOYE~
TAHHA M AKTHBHYIO JIEKCHKY Ha c. 130. .

the essential triangle, to consist of, to make con-
tribution to progress, to investigate the unknown,
to deal with the production process, to design new
products, to integrate the work
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Practice 2. Catyanunm aas soickassibanns. ([Fpm pacckase socnodn-
© - 3yfiTech aKTHBHON NeHcHKOM. )

1. ¥ Bac aHaauTHYecKMH ckJaad yMma. Bac usrepecyior
YHCTO Hay4Hble npoGaembi. CKaxuTe, MOXKeTe JIH Bhi 3a-
HHMaTbCl Hay4HbIMH HCCJAEAOBaHUSIMH B HHCTHUTYTE?
Kaknm o6pasom?

2. Bl 3akaHuHBaeTe MALUHHOCTPOHTENbHBIA HHCTHTYT.
Ckaxwure, B Kakoi o6JacTH (HCcaefoBaHHit, NPOEKTH-
poBaHHs, Ha IPOH3BOACTBE) Bbl cOGHpaeTech paboTarb?
Cne? Yem xkomkpeTHo Bul OyAeTe 3aHHMaThest?

3. Bbl HHXeHep-TexHoJOr, paGoTalouinii Ha MaIHHOCTPO-
HTeJbHOM 3aBojfie. Ha3oBuTe cBOM OCHOBHbIE 0683aH-
HOCTH. ‘

Active Vocabulary

O6aacrs CyuiecTBH- Flpnaara-
NpHMEHEHHS TelbHBIE Taaronu Te/IbHbE
HcenenopaHnde  u | object to abstract principal
CHCTEMAaTH3aLHA | area to generalize basic
3HaHH knowledge practical
investigation theoretical
generalization abstract
abstraction essential
solution major
assistance technical
ApHMEHCHHe H3Ae- to ap];Iy
ault, KOHCTPYK- to employ
7))
Text 3B

PRE-TEXT SECTION

Practice 1. 3nas 3Ha9eHHe BHACACHHHX CJIOB, MEPEBERNTE CACAYIONIHE
€10Ba H CJNOBOCOMCTAHHA.
productive npoussoguTenbHblii: productivity; fo im-
prove yaydiiaTh, COBEpHI€HCTBOBaTh: improvements in pro-
ductivity; available umelomuiica B Hanuuuu: availability
of engineers; to process o6paGateiBath: metal processing,
processing problems

‘Practice 2. [lpounTaiite ceayionine C10B2 H CAOBOCOYETANNS. OHN HOMO-
TYY BaM Jay4ile BOHRTH COLCPIKARHE TOKCTA.
in turn B- cBOO ouepean, way MeTox, cnoco, to be
familiar with 3Hath uTo-nu60, ObITH B Kypce uero-anbo,
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tool engineer TexHoJor, comunon ofw##, approach nox-
xon, advanced engineering courses Kypcbl HOBbil€HHHA
kBanudukauun, complicated cromubiil

-The Role of Science in Manufacture

Future improvements in productivity are largely de-
pendent on the application of science to manufacturing.
This depends in turn on the availability of large numbers
of scientifically trained engineers. The higher schools can
serve the needs of industry in two ways: by performing
basic research and by training well-qualified engineers in
the manufacturing field.

There is a growing need for engineers who are familiar
with the fundamental problems in metal processing and
manufacturing. In the near future many of the engineers
will be recent university graduates. A few will come
through courses of study in industry. Others, having a
basic engineering knowledge will continue additional stu-
dies at colleges to prepare themselves for work in indus-
try. Therefore, an engineer does not finish his education
when he receives his diploma, particularly in the fields
of interest to tool engineers who are to study new
developments constantly.

There are numerous ways in which industry and edu-
cation can cooperate on problems of common interest. Sci-
entists and research engineers are engaged in work that
is intended to provide a scientific approach to many purely
industrial problems. These scientists and engineers can
make a real contribution to engineering education or
academic research. They can, for example, teach ad-
vanced engineering courses and they can actively parti-
cipate in basic and applied research.

Similarly, large and complicated projects of new tech-
nologies could well be handled by institute researchers
working on practical applications. This would often pro-
vide the most efficient approach to the solution of process-
ing problems.

AFTER-TEXT DISCUSSION

. Practice 1. MpounTaiite caesywiiue YTBEPXKACHHA M PACHOAOKHTE HX
B MOPAJKEe CleA0BaHHS WH(OPMALHH B TEKCTE.

1. An engineer does not finish his education when he
receives his diploma.
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2. There is a close cooperation between industry and
education. :
3. The higher school can serve the needs of industry.

Practice 2. Ha yem ocHoBaHO Kaxpoe M3 3THX yTeepxaeunii? MNon-
TBEPAUTE CBOl OTBET CCHAKOH HA TEKCT. )

SELF-TRAINING PRACTICE: SUPPLEMENTARY TEXTS

Text1

Pre-Text ‘Section -

Practice 1. a) [pounrafire Texcr W Hafigute B Hem HudopManmo,
NOATBEPKAAICILYIO CAEAYIOLLHE YTBEPXKACHHS.
1. The machine-tool is the mother of all machines.
2. The engineer is a guiding force behind the machine-
tool. 3. The development of a complex mechanism involves
the combined work of a large number of different kinds
of engineers.

b) OsaraaBbTe TeKCT.

The Soviet technique from the very first months of
the victory of Soviet Power was directed towards tasks
that were connected with the building up of Socialism.

How to make the work of people easier and more pro-
ductive, how to improve machine-building, which tech-
nology and materials to apply — all these and other ques-
tions should be the constant objects of every Soviet
engineer’s attention and care.

The machine-tool is the original source of every object
of our industrialized world. Automobiles, airplanes,
diesel locomotives, washing machines, electric stoves
and radio sets are made by machine-tools. But without:
the engineer the machine-tool couldn’t function.

One engineer seldom deals with every phase of devel-
opment of a complex mechanism, e. g. a steam turbine.
Various specialists take part in its development: a
mechanical engineer skilled in the application of thermo-
dynamics, a chemical engineer utilizing all the by-prod-
ucts of the fuel used, an electrical engineer converting,
the mechanical energy into a conventional form ofj
power, an engineer skilled in the calculation of stresses:
when designing the turbine blades, a production engi-
neer planning the smooth flow of material into the finished
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product, as well as the research engineer who con-
ceived the idea in the first place. .

‘After all the components of the turbine have been
developed into a complicated mechanism and detailed
drawings have been made of all component parts, mate-
rials are ordered and routing of the materials is planned.
Finally, when the planning engineer has ordered the
material, the tool engineer has designed the tools and
the design engineer has given specifications on the draw-
ings, production begins.

The finished components are assembled, inspected
and moved from the factory to the consumer through
a department directed by a sales engineer.

original source MepBOHCTOUHHK ..

to utilize the by-products of the
fuel mucroab3oBaTh MOGOYHBIE
HPOAYKTH CTOPAHHA TONJIHMBA

to convert ... into a conventional
form of npespawath ... B 06bIY-
Hyl0 popMy

stresses HanpskeHHs

turbine blades sonact# TypOuHbI

to conceive the idea BbLIBHHYTb
HJeo : )

drawings 4epTexH

to order 3aka3niBaTh

tool engineer HHXKeHep-TeXHOJIOT

consumer MnorpeGHTENb

sales engineer uHXeHep N0 COBITY

After-Text Section

Practice 1. PacnofioXuTe PasHOBHAHOCTH HHXKEHEPOB B MNOpsiKe HX
(YHKIHOHHDOBAKUS B MPOH3BOACTBE.

design engineer, sales engineer, tool engineer, re-
search engineer, planning engineer

Practice 2. Pacckaxutre 0 QYHKUMH KaxKAOro HHKeHepa, 3anoNHHB
caepyiouyo Tabauuy.

The function of | a mechanical |engineer{ is |to apply thermo-
dynamics in the
development of
a complex mech-

anism.

a chemical
an electrical
a production
B a research
i a planning
a tool

a design

a sales
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Text 2

Pre-Text Section

Practice 1. Tlpounrafite TeKCT M CKaXHTe, KaKas nNpoGaeMa 3aTPOHYTA
B Bem. B xakom npendoxenum ara npoGaema uvauGodee TOYHO
copmyaupoBana?

Practice 2. OsaraaBbTe Texcr.

The public has become much more aware, especially
in the last deecade, of the social and environmental
consequences of engineering projects. For much of the
nineteenth and twentieth centuries, the public attitude
could be summed up in the phrase “Science is good”,
and the part of science that was most visible was
the engineering work that made scientific knowledge
useful. Countless cars and other mechanical devices
are part of our engineered environment.

Today, however, people are more conscious of
the hidden hazards in products and processes. The auto-
mobile is a typical example. No one disputes its conveni-
ence but many are also aware of the air pollution it
causes and the amount of energy it consumes. Engineers
are working to solve these problems by designing devices
that reduce pollution and improve fuel efficiency.

The engineer, then, does not work in a scientific
vacuum but must take into account the social conse-
quences of his or her work.

social and environmental conse- device ycrpofictso
quences rnocuaeAcTBua Ansa 06-  hidden hazards ckpuitnie yrposu
HeCTBA H OKpyKalolell cpeibl convenience yno6¢TBo

to be aware of /to be conscious of  air potlution sarpaamenne Boanyxa
CO3HaBaTh, 3HATb to take into account npunnmars

attitude to ormowenue x BO BHHMaHHe

visible BuAMMEE, ABHBI]

After-Text Section

Practice 1. a) Ilpounrafite ciaepylolse yTBEpPKACHHA W CKaXHTE, HA
YeM OHH OCHOBAHMI.

1. The attitude of the general public toward. engi-
neering projects has changed recently. 2. The automobile
is a typical example of public’s divided attitude toward
engineering projects. 3. The engineer does not work
in a scientific vacuum.
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b) Noarsepanre ceoil OTBET CCLUIKON HA. TEKCT.
Text3
Pre-Text Section

Practice 1. B TeKcTe paccKkasHBAETCH O BEAHKOM MAaTCMATHKE K H300pe-
ratene Tepone. Kakne cpeieHMs O Hem BLl mpeanosaraere nouep-
nHyTb H3 Tekcta? llepeuncaure ux.

Practice 2. TNpounTaiiTe TEKCT C LEABI0 HAXOXKACHHA B HEM MpeANoAa-
raemoil HRpOPMALHH.

Hero of Alexandria

{  About sixty years after the death of Archimedes,
Hero of Alexandria was born. Nobody knows the exact
date of his birth, but according to the best authorities,
he lived about 150 B. C. In addition to being a great
mathematician, he invented the siphon, the gear-
wheel, the pump, the water clock and the steam
engine.

2 His book on mechanics translated into Arabic, was
carefully studied by mechanics and engineers of the six-
teenth century. In this remarkable book Hero lists and
describes five simple ways by which an unusually heavy
weight may be lifted and moved with minimum effort.
These five principles form the basis of all the machinery
in the world today and, though described in detail by
Hero, their practical application to machinery did not
come about for more than a thousand years. They are:
" the lever, the wheel and axle, the pulley, the wedge,
the screw.

3 While it is true that the invention of the screw is
attributed to Archimedes and the wedge and the lever
were known long before Hero’s time, he was the man,
who showed for the first time that all machinery is based
on these five important principles, and how to apply
these principles to machinery — such as it was in these
early times.

4 Neither he nor anyone else of his time realized
the importance of these inventions. Hero’s book on pneu-
matics, which was translated into {talian in 1549
and later into English, described more than seventy
totally useless inventions, most of which embody impor-
tant basic principles.
5 Their main function was to entertain.

6 The siphon, that is essential to modern plumbing
and sanitation, Hero saw as a sort of toy. Nineteen

135



centuries later Robert Fulton. would emplay the power of
steam for locomotion, but Hero used it {o:make a hissing
sound of -a rattlesnake. He discovered the pump, so vital
to_our civilization, but he used it only as a toy.
Hero applied it for the automatic pumping of an organ
where the air was supplied by wheel turning in the
wind. The importance of pumps in industry was not real-
ized until the middle of the sixteenth century, sixteen
hundred years after the death of the inventor. Among
his other inventions we find a slot machine placed in
the temple for different purposes and some other.inven-
tions of this kind. It is doubtful whether any' other
inventors in history applied so many world-shaking ideas
to what would appear to us as entertainments. But
all this was in keeping with Greek reverence for philoso-
phy and scientific theory and indifference to practical
application.
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7 The illustrations in these pages show a number of
Hero's remarkable inventions. If you overlook their enter-
taining applications you will find in them the basic ele-
ments of all the machinery and many of the important
inventions that were to follow centuries later.

gearwheel sy6uyaToe Koleco - sanitation camrrapnﬂ

pump Hacoc a hissing sound of a rattlesnake

lever puiuar LIMAeHHe rpeMydveil 3men

axle och a slot machine aBromar nas onyc-

pulley mxus . KaHUA MOHeT : .

wedge KaHH . It is doubtful whether... Bpan an...

SCrew BHHT . to be in keeping with Greek rever-

neither... nor... Hu... HH... ence for... 6bITb B COOTBETCTBHH

plumbing BomonpoBoaHasa cHCTe- ¢ GnarorosefiHHM OTHOWEHHEM
Ma T'PEKOB K..

After-Text Section

Practice 1. Bl 03HAKOMHJHCh C COAepKauMeM Tekcra. B xakux a6sa-
1ax Bh HallAM Npeanoaaraemyw BamMH HubopManuo?

Practice 2. Kakyio eme undopmauuio Bu nouy-mam? Ykaxure Homepa
a63aues, B KOTOPHIX OHA COAEPHKHTCA.

Practice 3. Cymmupyiite noayueHHyio Bamu unq)opuaumo (] l‘epone,
PACNIONOXKHB CHACAYIOIIHE YTBEPIKACHHA B NOPAAKE CACHOBAHHA HX B
TeKCTe.

— Hero’s attitude to his inventions is explained by Greek -
reverence for scientific theory and indifference to
practical application.

— All his inventions were used to entertain only.

— Hero lived about 150 B. C.

— Among his inventions are the siphon, the gearwheel
the pump, the water clock, and the steam engine.

— Hero of Alexandria was a great mathematician and

~inventor.

— Practical application of these five principles to ma-
chinery came about more than a thousand years later.

— Hero also showed for the first time that all machmery
is based on these principles.

— Hero’s book on pneumatics described more than seven-
ty of his totally useless inventions. :

— The five principles, described by Hero, are the lever
the wheel and axle, the pulley, the wedge the
screw,

— In his book on mechamcs, Hero. hsted and descrlbed
the five basic principles:of ‘mechanics.

= Neither Hero nor his contemporarles reahzed the
importance of his inventions.

137



Text 4

Pre-Text Section

Practice 1. Mpounraiite TexkcT u cocrasbTe nepedess paGor Papased,
YNOMAHYTHIX B TEKCTe.

Faraday Puts Electricity to Work

. Michael Faraday, who was born in 1791 and died in
1867, gathered together and set in order all the work of
the scientists who had worked on electrical problems be-
fore him. '

In 1823, he discovered how to make an electrical
motor. In 1831, he built the first generator, then
called dynamo. The modern car has both a starting motor
and a generator. The starting motor draws electric
current from the car battery to start engine. The generator
is driven by the engine to recharge the battery and to
furnish electric power for all the electrical conveniences
in the car. ,

In 1833, Faraday discovered the laws of electrolysis.

As a result of Faraday's work, Morse was able to
invent the electro-magnetic telegraph, Bell, the tele-
phone, and Edison, the electric light.

to recharge nonéapﬂma'rb
to furnish cuaGxarn

After-Text Section

Practice 1. Ha .ocuoBe nubpopMauuu rTexcra 3anoAHHTe caeayoyio
cxemy. ‘

battery

Z’*\‘
\,/ \

engine electrical
conveniences
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Text b

Pre-Text Section

Practice 1. Ipountaiite TekcT B npocaeaure, kak Beas upHwen x Hao-
GpeteHnio Teaediona.

The Telephone

‘Alexander Graham Bell never planned to be an invent-
or. He wanted to be a musician or a teacher of deaf
people. The subjects that he studied in school included
misic, art, literature, Latin and Greek. They did not in-
ctude German, which most scientific and technical
writers used in their books, or science or math.

Alexander’s mother was a painter and a musician,
His father was a well-known teacher. He developed
a system that he called “Visible Speech”, which he used
to teach deaf people to speak. When Alexander was a
young boy he and his two brothers helped their father
give demonstrations of the system for doctors and
teachers.

In 1863, when Alexander was only sixteen, he became
a teacher in a boy’s school in Scotland. He liked
teaching there, but he still wanted to become a teacher
of deaf people. He read all the books about sound that
he could find, and started to work on some of his own
experiments. Reading scientific books wasn't easy for him,
bid he worked very hard, and he learned a lot about the
laws of sound.

He became interested in telegraph, and he tried to find
a way to send musical sounds through electric wires.
These experiments were not very successful.

- Then Alexander was offered a job at the School for
the Deaf in Boston, Massachusetts. He was so successful
that he was able to open his own school when he was
only twenty-five.

About this time Alexander became interested in finding
way to send the human voice through an electric wire.
He found an assistant, Tom Watson, wha worked in an
electrical shop and knew a lot about building electric
machines. Tom and Alexander worked together to build
a machine that people could use to talk to one another
over long distances.

After 2 years, the two young men were becoming
discouraged. Then, one day, when they were working on
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a new transmitter, Alexander. spilled -some acid. on him-
self. Tom Watson, who was alone in another room,
heard a voice. The voice was coming through a wire
to a receiver on the table! The wvoice was Alexander
Graham Bell’s! It was saying “Come here, Mr. Watson!
I want you!”

The spilled acid was forgotten when Tom and Alexan-
der realized that their talking machine worked.

The first permanent telephone line was built in Ger-
many in 1877. And in 1878, the first telephone exchange
was established in New Jersey. By 1915 a coast-to-
coast telephone line was opened in the United States —
5440 kilometres from New York to San Francisco. Alex-
ander Graham Bell was invited to open the new line,
and he asked his old friend, Tom Watson, to help.

On the important day, January 25, 1915 Mr.-Watson
was in San Francisco and Mr: Bell was in New York
City. Everyone expected to hear a serious, scientific
speech.

The words that Mr. Bell chose to say were: “Come
here, Mr. Watson! [ want you!”

visible speech Buanmas peun to spill some acid nposuTs KO-
deaf people ruyxue moaun TY

sound 3BYyK receiver AMHAMHK

wire npoBoj telephone exchange uenrpaapHas
human voice uejoBeueckuit roJoc TeneoHHAA CTAHIHA

shop macrepckas )  to expect oxuaars, npeanosaratb

transmitter nepenaTunx

After-Text Section

Practice 1. Cymmupyiite HHdOPMALHIO TEKCTa, COCTABHB NMPEAJNONKEHHH,
COOTBETCTBYIOLIHE COAEPHKAHHIO TEKCTA.

i. Alexander Graham Bell wanted to be
* — an inventor. .
— a teacher of deaf people
2. In school he studied
— science, math and German.
— music, art, literature, Latin and Greek
3. Bell’s father was .
— a scientist.
— a well-known teacher.
4. He was well-known
— for his system for teaching deaf people to speak
— for his book on-teaching..
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5. Alexander became a teacher when he was
— twenty-five,
— only sixteen.
6. Bell was interested
— in laws of sound.
— in mechanics.
7. He wanted to find a way
— to send the human voice through an electric wire.
— to communicate without wire.
8. His assistant, Tom Watson, was
— a specialist on -electric machines.
— a mechanic.
9. After 2 years of work they built
— an electric telegraph.
— a talking machine (telephone).
10. In 1878 the first permanent telephone line was built
— in the United States.
— in Germany.
11. In 1915 Bell was invited to open
~— the first telephone exchange in New Jersey.
— the new coast-to-coast telephone line in the United
States.

Text 6

Pre-Text Section

Practice 1. Tpountafite TexcT M onpeseante, 0 Kakux n3oGperateanx
HACT pedb K KAKOB HX BKJajJ B pPasBHTHE ABTOMOGHAECTPOEHHS.

The Pioneers

Karl Benz (1844-1929), the son of a railway engine-
driver who died when Karl was two, studied engineering
at the Karlsruhe Polytechnic. After various jobs he set
up business, with successive partners in a very small
way making two-stroke gas engines of his own design
in 1880. Although he is entitled to be called the “inventor
of the petrol car” he was reluctant to depart from his
original design of belt driven horseless carriage which
sold well in 1890s. Other designers were called in,
and after 1902 Benz had little influence on the develop-
ment of the motor car.

Frederick William Lanchester (1868-1946), son of an
architect, made Britain’s first four-wheeled petrol car of
wholly native design, in 1895 with the help of his
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brother George. A small company was formed and pro-
duction was begun late in 1899. Lanchester’'s designs
were always unique and ahead of their time; he was
responsible for many innovations which became accepted
some years later. Those include a vibrationless, fully
balanced engine, splined shafts, full-pressure iubrication,
lightweight pistons, disk brakes, a preselector semi-
automatic gearbox, worm drive, the torsional vibration
damper, the harmonic balancer and more. “Doctor Fred”
was also a pioneer authority and writer on aerodynamics,
and for many years Consultant Engineer to the Daimler
Co.

Henry Ford is usually credited with “inventing”
mass-production, yet the idea originated many years ear-
lier in the Connecticut clock trade and was developed in
the American’s small-arms industry. Henry Leland in
America, De Dion Bouton in France and Lanchester in
England all based their car production on fully inter-
changeable machined components, with the minimum
of hand-fitting, some years before Ford.

two-stroke gas engine aByxTakT-
HBIA JABHraresb, pabGoTamui
Ha rase

to be entitled umers npaso

petrol car aBTOMOGH/bL ¢ GEH3HHO-
BblM IBHraTeleM

to be reluctant to depart ue xe-
JaTh OTKa3aThCsi OT...

to be ahead of time onepexars
Bpemsi

to be responsible for many inno-
vations -6bITb aBTOPOM MHOTHX
HOBOBBEJIEHH

to accept npuHuMaTh

to originate Bo3HHKaTb

fully interchangeable components
NOJHOCTBIO B3aHMO3aMeHsieMbie
JBHTaTENH

hand-fitting ycranoska perasefi
BPYYHYIO

After-Text Section

Practice 1. Onupasck Ha uHubOpPMALHIO TeKCTa, MOTHBHpYyiiTe CJe-

AYIOHIHE YTBEPKACHHA.

Statement from the text

Why?

petrol car”.
ment of the motor car.

mobile engineering.

o W N

I. Karl Benz is entitled to be called the “inventor of the
. After 1902 Karl Benz has little influence on the develop-
. Frederick William Lanchester is called a pioneer of auto-

. Henry Leland, De Dion Bouton and Lanchester may be
called pioneers of mass production.
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Text 7

Pre-Text Section

Practice 1. Mpouynrafire TekcT ¥ cocrasbre nmepeuenn pabor lkeimca
Yarra. ‘

James Watt

James Watt was born in Greenock, Scotland, and
was taught at home, later he went to Greenock Grammar
School.

His technical expertise seems to have been obtained
from working in his father’s workshop and from early
in life he showed academic promise. His early formal
training was as an instrument maker in London and
Glasgow.

Watt combined the expertise of a scientist with that
_of a practical engineer, for later he was not only to im-
prove the heat engine but also to devise new mechanisms.

Watt was interested in making experimental models
of steam engines and this marks a historical milestone
in engineering development, for they were the first experi-
mental apparatus purposely constructed for engineering
research. Watt’s early interest in steam arose from ex-
perience in repairing a model steam engine in 1764, and
in 1765 he invented the separate steam condenser.
In 1769 he took out a patent on the condenser
in which steam came into direct contact with cold water;
that was a milestone by which steam engineering
reached its practical and usable form.

In 1784 he took out a patent for a reaction turbine
at a time when continental engineers were only consider-
ing similar approaches. An improved centrifugal govern-
or was to follow in 1788 and a design for a pressure
gauge in 1790. The engine pressure indicator is also
attributed to him.

In the development of the steam engine James Watt
represents the perfecting of a sequence of stages begin-
ning with the Newcomen engine and ending with the
parallel motion and sun/planet gearing. The latter is said
to have been invented by W. Murdock but patented by
- Watt.

. In the scientific field Watt’s finest memorial, apart
‘from steam engines, is his establishment of the unit of
power — the rate of doing work. He coined the term
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horsepower (hp); one horse being defined as equivalent to
33,000 ft Ib/min.

Watt was interested in the strength of materials and
designed a screw press for chemically copying written
material. A leading brand of reprographic equipment to-
day is remarkably similar. Watt received many honors
in recognition of his important works. He was a Fellow
of the Royal Society of London and Edinburgh, and was
a member of the Academy of Sciences in France.

James Watt died in 1819 in Heathfield, after a life
of incomparable technical value. Later, a statue to Watt
was placed in Westminster Abbey.

expertise macrepcTso MEeXaHH3M H NJaHeTapHasi mepe-

instrument npuGop Aava

milestone Bexa the latter nocneznmit (3 asyx

to repair pemoHTHpOBaTH Ha3BAHHBIX)

gOvernor peryJsirop to coin the term BBectn TepMuH

pressure gauge maHomerp (npa- ft Ib/min ¢yro-pyntoB B Muny-
6op /i H3MePeHHst JABJICHHS) Ty

sequence Noc/jef0BaTeJbHOCTh strength of materials conporusne-

parallel motion and sun/planet HHEe MaTepHaJioB

gearing  napaiasenorpaMMHLIli  Screw press BHHTOBOH mpecc
' JEHOTATHASL CXEMA
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UNIT IV

Machine-Building

Text IA. Engineering

Text IB. Mechanical Engineering

Text 2A. Trends in Modern Machine-Building Industry
Text 2B. Reliability :

Text 3A. Industrial Engineering and Automation

Text 3B.

Self-Tranining Practice: Supplementary Texts

Text 1A

READING AND COMPREHENSION

1. B 1-m a63aune TeKkcTa MOAYEPKHBAETCH, YTO COBPEMEHHHE MaUIHHbI
noABePralTCs OrPOMHBIM HANPAKEHHAM M BHNONHAIOT CAOKHbBIE ABH-

" Kenusi. B To Xe BpeMsi aBTOMOGHABHBI JABHraTeNIb HA3BAK «NPOCTOH»
mauunofi. Kakoe oTHOMIEHHE MEXAY TIEPBLIM H BTOPHIM MOJIOXKEHHAMH
aroro aGsana?

2. OcHOBHASl YaCTb TEKCTA NOCBALlLEHA KJacCH(PHKALHH OCHOBHBIX OTpac-
Jieft TEXHHKH, CRELHAJHCTOB, pa6oTalomuX B KAXKA0H H3 ITHX o6aacTeit,
H MEePeYHCNEHHIC OCHOBHBIX H3/ejnit npombimiennoctH. Hasosute
a63aub ¥ NpefJoKeHHs TEKCTa, KOTOPLe OTHOCATCH HENOCPENCTBEHHO
K MAIIHHOCTPOEHHIO.

Engineering

Today machines have to withstand such tremendous
stresses and to be able of such complex motions that
complicated and specialized calculations taking hundreds
of factors into account are needed in the design of even
quite a simple machine like a motor-car engine.

So, as engineering progresses, engineers must become
ever more scientific and specialized. Today the branches
of engineering are so wide that it is impossible to give
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a satisfactory classification. But we may try to divide it
into uses. The main divisions of engineering may be listed
as follows:

1. Mechanical engineering.

Steam engines; internal combustion engines; tur-
bines (steam, gas, water); pumps; compressors; machine-
tools; mechanisms,

2. Electrical engineering.

a) Power: generators; motors; transformers;

transmission (power lines and so on).

b) Electronics: radio, radar, television.

3. Civil engineering. ,

Dams; tunnels; roads; and so on.

4. Structural engineering. )

The structural details of all large buildings and

bridges.
5. Chemical engineering.

- Any of these branches of engineering may require the
special services of the following specialists: the metal-
lurgist; the strength of materials expert; the thermody-
namics of heat expert; the mechanics or machines experts;
the various production engineering experts such as the
engineering designer or the tool designer; the mathema-
tician specializing in engineering problems and many
‘more.

- The engineer must also deal with the economists to
assure himself that he is producing what is wanted, and
economically.

WHILE-READING SECTION

Language Study

Practice 1. a) TlepeBemuTte cjenyomHe CAOBOCOMETAHHA HA PYCCKHA
A3uK, nocrapaiiTech AOFaXaThcs O 3HAYEHHH HHTEPHAUHOHANLHBX
CJIOB H TOJILKO 1OC]€ 3TOF0 NPOBEPbTE NPABHAbHOCTD NEPEBOAA 3THX
CJIOB MO CJIOBapIo. :

b) Hafixnre 3TH COBA B TEKCTE H YTOUKHTE HX 3HAYCHHE NO KOHTEKCTY.

metallurgist, expert, mechanics, structural engi-
neering, chemical engineering, mathematician, generator,
civil engineering, heat expert, tool designer, economist,
electrical engineering, engineering designer, strength of
materials expert, turbine, tunnel, radio, engine, steam
engine, internal combustion engine
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Practice 2. Haliaute B 1-M a3aue TeKcTa cNOBOCOYETAHMSI, 0Gpa3oBaH~
ubie no Moaead have-{-fo; xak nepesopnrcs raaroa have? Ofpasyiite
NPeAAGKEHHA MO ITON MOAENH, HCAOAb3Yys AaHHyo TaGauuy. Hepe-
BefluTe HX Ha PyCccKuil A3HK.

The engineer deal with economists.
The mathematician know mechanisms.
The mechanic | has to withstand pressure of
A steam engine { steam.
The heat expert deal with thermody-
namics.
solve engineering
problems.

Practice 3. Mpoanaansupyiite Bce NPenjoOKEHHA TEKCTa, COAepKaulhe
MOZAJIbHBIE [JIATOJIBI H HX 9KBHBaJIeHTH. Kakoe 3HaueHHe nmpupaer
BCEMY NMpeLJOXKEHHI0 KaXKALH K3 ITHX raaronos?

Practice 4. Buinuiiure u3 TeKcTa NpeANOXKEHH ¢ MOAAJALHBIMH 3HAYe-
HHAMH B 'raGJmuy H NepepesHTe HX HA pyccxui A3BIK.

HoanxencraosaHue,
00A3aHHOCTD

Bo3MOXHOCTD,
CrIocOGHOCTh

Paspeluense,
BEpOATHOCTD

Practice 5. a) 3anomunre unmenpubemeﬂuylo Tabanuy ueonpeacaeHHLx

MecTORMennil,
+ + -2
every
some, any, no,
Mecroume- -body Ynorpete-
s -thing -one -where HUe
+
some something |somebody {somewhere {8  yrsepau-
HeKkoTOpsift |wro-HAGYAL |KTD-TO TAR-TO TeJbHBIX
KaKoii-TO 4TO-TO someone  |KyAa-To- fipepioxKe-
Kaxo#- KTO-HHOYAb |rae-nubysb | HHAX
moynb Kyna-HHOVADL |
HECKOJILKO
+ —? |
any? Janything? Janybody? anywhere?
Kaxofi- 476-10? 4T0-707 rae-To? B BONPOCH-
HUOGYNb? uTo-HuOyAL? {uT0-HROY AL ? | KyAa-To? TeALHBIX
jmoGoft? |rne-uuGynp? fnpeasoxe-
KylAa-ARGYAb? | HHAX
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I1podoaxcenue

-MecronMe- -body Ynotpebae-

Hug -thing -one Wwhere HHe
no nothing nobody nowhere B OTPHIETE/b-
HHKaKoft HHYTO no one HHTAe HHIX npepJso-
HH OIHH HHYero HHKTO HHKY Aa KEHHAX
every everything |everyone everywhere |Bo Bcex Tpex
KaX Al BCE everybody |Be3ne BHJaX Tnpex-
BCAKHHA BCe nosclony JOXKeHHIT

Ka XA

b) Haliante B TexkcTe npenjoxenne C HeonpefeNEHHHIM MECTOHMEHHEM
H NepeBejuTe €ro Ha PYCCKHA A3bIK.

Practice 6. IepeBepute cleayiomue NPEANOKEHHS HA PYCCKHA A3BIK.

1. Everything is ready for the experiment. 2. The stu-
dents looked for this book everywhere, but couldn’t find
it anywhere. 3. Do you know anything about the history
of the Soviet machine-building industry? 4. There is some
reference-book on your table. 5. Everybody knows Pro-
fessor Petrov. 6. The old plant had no modern facilities.
7. Everybody can do this. 8. Is there anybody there?
9. None of them could solve the problem. 10. I left my
text-book somewhere. 11. We read nothing about this type
of automobile. 12. If you discover any faults (zederrni)
in the detail, tell the engineer about them.

Practice 7. OtBeToM Ha KaKHe BOMPOCH ABJAAIOTCA HHKEMPHBEACHHbIE
npepJioxeHua?

Model 1: There are some interesting inventions at this
research centre.
Are there any interesting inventions at this re-
search centre?

1. This plant employs some highly efficient equipment.
2. There are no specialized plants in this town. 3. This
scientific research institute has some specific features
in its work. 4. Our chemical laboratory makes no re-
searches in the field of mechanical engineering. 5. They’
carry out some interesting experiments.

Model 2: Somebody saw this engineer.
Did anybody see this engineer?
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. 1+ I read something about this apparatus last month.
2. You will find no one at the office tomorrow. 3. There
is somebody in the laboratory. 4. The. students wanted
to go nowhere.

Practice 8. PackpoiiTe ckoGKH u nepenenure Ha anrnnﬁcxnn SA3BIK c.vlosa.
AaHHble B HHX.

Remember npaBHJIbHO some of you, none of us, each of them,
any of you.
Does (kro-uu6yap) of you know this engineer? -
(Hum‘o) of our students receives this newspaper.
3 (Mo6oit) of us can help you with your work. 4. Is
{(Bce) ready for the test work? 5.-I'll try to read (uro-
Hu6ynb) on this problem. 6. You are allowed to choose
(1106y10) of these books. 7. She knows (uuuero) about
this experiment.. 8. Do you see . (koro-HHOYnb) of your
friends in the hall? 9. (Kaxawii) of us is ready to take
this difficult examination. -

Practice 9. TlepeBeauTe NpeANoXKeHHsI H3 AKTHBHOIO B NACCHBHBA 3aJj0r.

1. They will start production of the new type of engine
soon. 2. That country doesn’t produce any heavy indus-
trial machinery. 3. Jilles de Dion built the first mechan-
ically propelled vehicle. 4. They reconstructed this plant
entirely. 5. Our laboratory employs the most modern
technology. 6. Tsarist Russia produced only a few auto-
mobiles before World War 1. 7. In 1916 Russia made
efforts to build some motor works. 8. The Seviet Union
built a whole group of workshops on the Kama river
in the town of Naberezhny Chelny. 9. In 1975 our country
produced over 785,000 trucks.

Practice 10. Haiizute B TeKCTe NpeAJOXKEHHA B ACCHBHOM 3aJ0re H nepe-

BEUTE MX HA PYCCKHA A3bIK, o6pamiasi BHHMaHHE HA OCOGEHHOCTH
nepeBoAa NaccHBA.

Practice 11.
CneunajbHble BONPOCH
Who? What? Where? When?
You [study| many subjects | at the-Institute { every year.

Creunanbhblit Bonpoc o6pasyercst Yepes oGuLHH BONPOC
B COOTBTCTBHI CO CTPOTHM MOPAAKOM CJIOB B aHIVIMACKOM
Mpe/IJI0XKEHHH.
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where?
You study many subjects at the Institute every year.—
< where?
— Do you study many subjects at the Institute every
year? —»
—> Where do you study many subjects every year?

when?

You study many subjects at the Institute ever 'year. —

- Do you study many subjects at the Institute
when? ) .

every*year? —
> When do you study many subjects at the Institute?

Bonpoc K noasexalieMy o6pasyercs He uepes oGuimi
BOMNPOC, a HENMOCPEACTBEHHO OT YTBEPAHTEJIbHOro Mpeiso-
KeHHs.

who?
You ~ study many subjects at the Institute every

‘year. —
—> Who studies many subjects at the Institute every year?

loctanbTe cnenManbHue BONPOCH K BhACACHHHM CHOBAM NPEAAOKEHHA.

1. A new experimental minibus was made af the Likha-
chev Automobile Works. (2) 2. The total number of aufo-
mobiles in all countries exceeded 250,000,000 in 1972. (3)
3. There are many research institutes in our country. (2)
4. The plant will produce new types of engines in 5 years.

(3) : :

Practice 12. lMocraBbTe NO OXHOMY CHEUHAJILHOMY BONPOCY K KaXKAOMY
aG3auy Texcra.

Practice 13. a) OGparture BuMMauue Ha ynorpeGaeHne cnos such n so

(raxoit).
It is such an interesting fact. This fact is so interesting.
Ar1o TaKoil MHTepecHuift QaKr. 310t dakr Takod KHTEpecHHH.

(such nepen cymecrsaTesbHEM) | (SO Mepej npraraTeNbHLIM)

b) Hafinure B nepsuiX ABYX a63alax TEKCTA NMPERNOXCHHA CO CHOBAMH
such H SO M nNepeBeaHTEe HX HA PYCCKHA S3BIK.

Practice 14.

N1+V+N2+tOV

Aas TOoro yTOo6bl UTO-TO CAeJIaTb
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Haiigure B nocaeayiomem absaue Texcra ciosa, obpasyiouine JaHHYIO
moneas. Mepeseaute npeanoxenne Ha pycckuii sianik. [lepesenure
CleAyIOUIHe OTPE3KH NPEAACKEHHH, o6pasosaHHmx no sToR ke
MOAC/H.

- 1. Any branch of engineering requires the special
services of the metallurgist to select the proper material
for... 2. A mechanical engineer should know thermody-
namics to calculate heat processes in... 3. A production
engineer takes part in the manufacturing process to plan
the... 4. A tool designer cooperates with an engineering
designer to select machinery for...

Text Study

Practice 1. TNMon6epHTe U3 TEKCTA CAOBOCONETAHHA AJiA 3ANONAHEHHA Cie-
AYIOUHX AHATPAMM, KOTODHE OTPAXAKT OTHOWIEHHE MEXAy OT-
Pacabio MPOM3BOACTEA, NPOH3BOJHTENEM H H3JENHEM.

L I Engineering ]
mechanical
engineering
mechanical electrical . . structural
engineer engineer civil engineer engineer
\ \\;x\ ¥

stealxm turbinesf] pumps

engines "

2. Engineering
mechanical electrical civil structural
engineering engineering engineering engineering

T~ {

specialists
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" AFTER-TEXT-SECTION. -~ - ~

Text Discussion

Practice 1. 3anepmn1~e‘ NPEAAOXKEHNst, NOAOGPAB COOTBETCTBYIOUIHE -
' OROHYAHHR B NMpaBom cToabue.

1. At present there are...

2. It is very difficult...

3. The main divisions of en-
- girieering afe...

4.-So, engineers must be-

come... '

5. In designing even a
simple machine...

6. Thus, any branch of engi-
neering may require...

'

...more scientific and spe-

cialized.

..the special ‘services of

specialists from various
branches.

..numerous branches of

engineering.

...complicated and special-

ized calculations are
needed.

...to give a satisfactory

classification = of . these
branches.

...mechanical engineering,

electrical  engineering,
civil engineering, struc-
tural ~ engineering and
chemical engineering.

Practice 2. 3anoanure Tabanuy no o6pasuy.

i

Branch of engineering

Specialist Object of work

a
b)

1. civil engineering civil engineer | dams, tunnels,
: roads ...
2. mechanical engineering
3. electrical engineering a)
b)

4. structural engineering

5. chemical engineering

Practice 3. BocroansosaBuuck sanonnenHod Tabawued m3 Practice 2,

i
;
|
‘

pacckaxure 06 OCHOBHEIX OTPACAAX TEXHHKM, CNeHUMANHCTax, pa--
GoTaouHuX B STHX OTPACAAX, COREPMAHUH HX PaGOTHI.
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Practice 4. Curyauun aas srickassisanufi. (Tpn noarorosxe ncnoapbayiire
Active Vocabulary.)

1. Bbl 3aKOHYHIH LIKONY H cOOHpaeTech CTaTh HHXXEHEPOM-
crpoutesieM. CKaXXHTe, B KaKOM By3e Bbl MoOXkeTe
NOJIyYHTb 3Ty CMElHaJbHOCTD; B YeM ee crnenHdHka?

2. Bul — cTyaeHt ¢daxyJabTera «JIBHraTenu» aBTOMEXaHH-
yeckoro uHcruryra. CkaxKuTe, K KaKoH oTpacid mpo-
MBbIILIJIEHHOCTH OTHOCHTCS1 aBTOCTPOEHHE; YTO BHl 3HaeTe

. 0 cBOoell Gyayilel CrneuHaJbHOCTH.

3. Bul 3aHumaerech pa3pabGoTKOH HOBOTO THNA TypOHHEHL
I Teruoa/ekTpocTanuuii. CKaKHTe, MOMOILb KaKHX
CrnenHaiucToB BaM noTpebyercs?

Active Vocabulary

Jiefl TeXHHKH

XapaKTepHCTHKH
CleUHAJHCTOB

mechanics

heat expert

production engineering
expert

engineering designer.

tool designer

mathematician

economist

O6nacte CyulecTBHTeIbHBE Mpunara-
" NpUMeHeHHA H COYeTaHHA TeJibHHE,
€ CYLUECTBHTeNbHHIMH npHYacTHA
o6nacTH TexHHKH | mechanical engineering
electrical engineering
civil engineering
structural engineering
chemical engineering
cnenuaaucTs pas- | metallurgist specialized
auuHslx orpac- | strength of materials expert { scientific

NPOAYKTH MpPOH3-
BOACTBa

steam engine
internal combustion engine
turbine
pump
machine-tool
generator
motor

radio

tunnel
bridge

dam

163



Text 1B

PRE-TEXT SECTION

Practice 1. Kaxoe cofurse, CBA3AHNOE C YTBEPIKACHHEM MAMIHHOCTPOCHHS
KAK OTAEJbHOM OTPACAH TEXHHKH, ynomsuyro B 1-m asane rexcra?

Practice 2. Mpocmorpure 2-ff aG3an TeKcTa H ONMPEAEANTE CBA3H MEKAY

9THM TeKCTOM H TeKcToM 1A, onupasich HAa 3HAHME KOHHEXTOPA
In fact.

Practice 3. B 3-m absame Texcra aaercn Kknaccupuxauus orpacaedi
¥ noapaspeaeHH AMEDMKAHCKOrO OLIRECTEBA HMIKCHEPOB-MEXaHH-
xo8. Kakue n3 atux orpacaelt Guian ormedenu 3 Texcre 1A?

Mechanical Engineering

Mechanical engineering has been recognized as a sep-
arate branch of engineering since the formation of the
Institution of Mechanical Engineers of Great Britain
in 1847. The development of the textile machinery, steam
engines, machine-tools, pumping machinery, turbines and
locomotives of that time made such a diversity interest
for civilian engineers that these and allied subjects were
called mechanical engineering.

Mechanical engineering deals with the design, con-
struction and operation of machines and devices of all
kinds, and with research and sciences upon which these
depend. Among these machines are prime movers such
as engines and turbines using air, gas, steam and water
as operating media; pumping machines and other hydrau-
lic apparatus; steam boilers, heating, ventilating, air
conditioning and refrigerating equipment, transportation
structures used in aviation; automotive engineering,
railroads and ships, machine-tools, special machines for
industry and for construction of buildings, railroads and
harbors. In fact, mechanical engineering enters into the
work of all engineers whose machines are to be developed
for the processes of specialists of the other branches of
engineering. To understand better the extent of the activ-
ities and interests of mechanical engineers, the fol-
lowing lists of the professional divisions and technical
committees of the American Society of Mechanical Engi-
neers (ASME) are given:

Professional divisions; applied mechanics, aviation,
fuel, graphic arts (printing), heat transfer, hydraulics,
industrial instruments and regulators, management,
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materials handling, metals engineering, oil and gas
power, process industries, production engineering, rail-
road, rubber and plastics, textiles, wood industries.

AFTER-TEXT DISCUSSION

Practice 1. 3anonHKuTe CXeMy, HCHOKL30BAB Ru{lOpMAaLHIo TEKCTA.

E Mechanical engineering J

- S

‘ mzchmes and' devices ‘ professienatl division
Practice 2. Pacckaxure: a) of H3JCARSX MAMKHOCTPOSHHS; G} O CTPYK-

TYpPE R JEATCAbHOCTH AMGDHKSHCKO.I‘O o6mecTBa HH)KCHEPOI-MCX&*
HHKOB,

Text 2A

READING AND COMPREHENSION

1. Hepenenure JATQIOBOK  TEKCTA (o nOAHOCTLIG PACKPHLIBAET ero
copepaHue). .

N

. Mpountaiire TEKCT M onpeAeanTe:

I. o Kakux ABYX OCHOBHHIX HalIPaBJIEHHSX COBPEMEHHOIO
MallRHOCTPOEHHUST YIIOMHHAaeTcsl B nepBoM aGaaue;

. B KaKoM a03alle NepewncIsioTcs HOBbIe BHABE aBTOMATH-
SHPOBAHHBIX MAHIHH H MEXaHHU3IMOB;

. B Rakwx af3zalax TOBODHTCSE O MeTOaX MNOBHIICHHA
cpoka CayXOGh H HaREeXXHOCTH COBPEMEHHBIN MIHIHAH.

w N

Trends in the Modern Machine-Building Industry

The scientific and technological progress will continue
in engineering along two main headlines. Firstly, it is
-automation, including the creation of * *unmanned” indus-
tries. Secondly, raising the reliability and ex’terxdmg
the serv1ce life of machines.
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This certainly requires. new-technology. The machine
modules which have only begun to be made on a large
scale are well suited for “unmanned” industries.

Intense work is being carried out on new robots. What
we need is not merely manipulators which can take up-
a workpiece and pass it on, but robots which can identify
objects, .their position in space, etc.

We- also need machines that would trace the entire
process of machining. Some have been designed and are -
manufactured. Over the past few years this country has
created new automated coal-digging complexes and
machine systems, installations for the continueus casting
of steel, machines for spindless spinning and shuttleless
weaving, machine-tools for electrophysical and electro-
chemical treatment of metals, unique welding -equipment,
automatic rotor transfer lines and machine-tool modules
for flexible industries. )

New technologies and equipment have been designed
for most branches of engineering. )

In the shortest time possible we are to start producing
new generations of machines and equipment, which would
allow us to increase productivity several times and to
find a way for the application of advanced technologies.

Large reserves in extending service life for machines
can be found in the process of designing. At present,
advanced methods have been evolved for designing ma-
chines proceeding from a number of criteria. Automatic
design systems allow for an optimizing of the solutions
in design and technology when new machines are still
in the blueprint stage.

A promising reserve in increasing the life of parts is
strengthening treatment. In recent years new highly
efficient ‘methods have been found.

‘First and foremost of them is the vacuum plasma
methods for coating components with hard alloy com-
pounds, such as nitrides and carbides of titanium, tung-
sten. and boron. Methods have been designed for rein-
forcing machine parts most vulnerable to wear and tear,
such as in grain harvesters, to make them last several
times longer.

Thus, it is not merely numbers engmeers and scien-
tists are after, rather it is a matter of major character-
istics. In other words, this is a matter of quality, and not
of the mere number of new machines, apparatuses and
materials,
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WHILE-READING SECTION

Language Study

Practice 1. Mlorapafitech 0 3HaUEHHH CREAYIOUIHX HHTEPHALHOHAJIbLHBIX
caos. Hafinute panusie C10BA B TEKCTEe B YTOUHHTE HX 3HA4YEHMA NO
KOHTEKCTY.

module, robot, to identify, manipulator, electrophysi-
cal, electrochemical, unique, rotor, line, productivity,
to reserve, criteria, to optimize, vacuum, plasma, compo-
nent, nitride, carbide, titanium, apparatus

Practice 2. a) Bunnunte us 4-ro a63ana TekcTa C10BOCOUETaHNSA, 0603HA~
YaomHe HA3BAHHA HOBLIX MaUIHH, MEXaHH3MOB, YCTAHOBOK, H YTOY-
HHTE HX 3HAYEHHS C NOMOMBIO NMOJAHMTEXHHYECKOro CJAOBaps.

b) Mepeseaute nmpeptoKerue ¢ AAHHLIMH CJIOBOCOYETAHHAMH HA PYCCKHA
A3BIK.

Practice 3. Haliaute B TeKcTe IKBHBRJAEHTH AJS CJACAYWIMHX PYCCKHX
caoBocoueTanuil.

CPOK CAyXKOhl, IepeioBLIE METONBI, 3JEKTPOd H3HYECKas
o6pa6oTKa, MOAY/b CTaHKa, CHCTEMa MPOEKTHPOBAHHS,
COCTaBbl M3 TBEP/bIX CIIIaBOB, METOAbI BAKYYMHOH NJ1a3MBl,
yrnpouHeHHe JeTtaself MaillHH, THOKOe MPOH3BOACTBO, NOJ-
HOCTbIO aBTOMATH3HPOBaHHOE NMPOH3BOACTBO

Practice 4.

B 3aBHCHMOCTH OT MeCTa B NPeLJOXKEHHH cJoBa ¢ cyd-
¢uKcoM -ing MOTYT HMeTb pa3Hble QYHKUHH M, COOTBET-
CTBEHHO, Pa3HbIA NepeBoj.

V ing
cywect-
HH(bHHHTKB BHTEN [ rnaron I NpUYacTHe Hneenpulxacme
Y10 fenars? yro? YTO Aenaer KaKoii? Y10 penan?
(neman) ?
Hanpumep:
HHOHHHTHB — yeeauuusars
: CYIIECTB. — yeeAuueHue
‘increasing Faroi — yeseauuusaer (yeeauuusaa)
npHYaCTHE — yaeaususaouull
JeenpHyacTHe — Yyseauxusasn
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a) Mepeseante caenyHIMe OTPEIKH MPEANOXKEHUH,

1. ...automation including the creation of “unmanned”
industry. 2. ...a promising reserve... 3. ...strengthening
treatment...

b) Hafiaute B 1-m n 8-M af3aunax TEKCTA NPEAJIOKEHHE € AAHABIMH
OTPE3KAMH H MEPeBEAMTe HX HA PYCCKHA A3bIK.

c) Haiigure B 6-M, 7-M ¥ 9-M ab3auax TeKCTa npepsioKeHHa ¢ -ing
dopMaMH K nepeBeaHTE HX HA PYCCKHil A3bLIK.

d) Ilepeseaute npennoxennsa, copepxamue -ing Popmul. OGpaTute
BHHMAaHHe HA B3aHMOCBA3b MEXJY NosHuHei -ing q:opuu 8 npeano-
JKEHHH H ee NepPeBoaOM Ha PYcCKMAl 3bIK.

~a) Strengthening raises-the service life of machine
parts. We can raise the service life of machine parts by
strengthening them. The technology of strengthening
machine parts is called strengthening treatment.

b)- Automatic systems designing new machines help
the designing engineer to solve many difficult problems.
Designing includes a number of criteria. Designing new
machines the designer has to solve various engmeermg
problems.

c) The industry producing all types of machines and
mechanisms is called machine-building. Producing new
generations of machines and equipment increases pro-
ductivity. Producing new generations of machines and
equipment experts find ways for the application of
advanced technologies.

Practice 5.

MaccuBuniil 3aa0r, AAUTEJbHBIH BHJ
(Continuous Passive)

A new plant (to construct) on the Volga now,

Ecnu rsiaros Heo6X04UMO IOCTABUTH B TACCHBHOM 3a/10-
re 4 JJMTeJbHOM BHAE, TO CHauajsa nopoxjaercsi ¢popma
naccuBa, Tak Kak 3To OoJiee raybokasi ¢opMa B sI3bIKe.
ITo moapenu of6paszosanusi naccuBa rsiaron to construct
crasurcsi B popMmy:

I stan (3aJsor) to be constructed

3arem, ocraBasas ¢opmy constructed B cTopoHe mno
MOJEJH IJHTeJbHOTO BHAA, MBI CTaBHM rjaroi to be B

dopmy:
Il sran (Bux) to be being
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Hanee, ocraBasia ¢opmy being B cTopoHe H OpHEHTH-
pyfick Ha ¢opMajbHble NOKasaTeJH BPEMEHH, COrJaco-
BhiBaeM ¢opmy raaroga to be ¢ moanexamium.

ITonyyaem ¢gopmy:

111 sran (Bpems) is

Takum o6pasoM, pe3dyabTHpyOliasa ¢opMa rJjaroaa:
is being constructed crocuTcsi Ha ypoBeBb NpeRIOKEHH:

A new plant is being constructed on the Volga now.

‘DOpM&JIHE&OB&HHO 3TO BHIJIAAHT TakK:

A new plant (fo constr{xct) on the Volga now.

1 sran (3anor) to be constructed
I1 sran (Bun) to be being
HI sran (Bpems) 1s

Peaymrar: A new plant is being constructed on the Volga now.

The problem (to discuss} at 5 p.m. yesterday.

%st:n (?:::;) to be  discussed
HI sran (spems) to be being
i was +
¥
Pesyaprar:  The problem was being  discussed at 5 p.m.
‘ yesterday.

Notes: 1. B 6ynymem Bpemenn ¢opma Continuous Passive
He ynorpeGasercs, TaK KaK B aHIVIHACKOM fI3bIKE€ HECOBMECTHMB PSLOM
croantpe Ape ¢opuun be-l-being. Bmecto dopMu will be being done
ynorpe6aserca will be dene, )

2. BonpocuTtenbHbie ¥ OTpUILATENbHREIE npennozxemm o6pasyioTcs Ito
MoAenH Aas raarona te be.

Haitnure B 3-M aG3ane TeKCTA NPEAAQIKEHHE C rAAroioM B naccHBHON
3aJI0re MJMTEALHOM BHAE H O0GbACHHTE, KaKoe 3HAYEHHE OHO HMEET
JAJsi BCEro NOCACAYIOUIEra TEKCTa.

Practice 6. Iepenennte ciaeaywinye npeanoxeHus.

1. Much attention is being given at present to the
‘modern equipment of research laboratories. 2. The idea
of constructing a new auto plant in Tataria was being
widely discussed some years ago. 3. Much is being done
to improve the conditions for research work. 4. Wide in-
vestigation is being carried on in the field of machine-
building now. 5. I\%any old plants and shops are being
expanded and reconstructed now. 6. Quite new scientif-
ic research laboratories and institutes were being organ-
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ized during some time in the first years of the Soviet
power. .

Practice 7. CocraBbTe npeajoXeHus, HCNOAL3YS CAaeayiOuHe (HOPMHI
raaronia; He 3abyabre 0 ¢opMaNbHBIX MPH3HAKAX.

l. ..was investigating... 2. ...is supplied... 3. ...will
design... 4. ...is being established... 5. ...will be reconstruct-
ed...6...works... 7. ... was being operated... 8. ...is provid-
ed... 9. ...will be expanding... 10. ...was being developed...
11. ...shall complete...

Practice 8. Packpofite CKOGKH H NOCTaBbTE FJAroN B HYXKHY0 Gopmy
BPEMEHH, 3aji0ra, BHAA. ’

1. The question about the new laboratory (to discuss)
at a special meeting yesterday at 6 p.m. 2. Different
types of cars and lorries (to produce) in our country now.
3. This plant (to achieve) great results in producing fuel
equipment years ago. 4. Many new scientific centres (to
build) in our country now. 5. The work still (to finish).
6. My iriend (to work) at a new design of this forging
when I came to his laboratory a week ago. 7. Different
body fixtures (to test) in this laboratory. 8. This matter
(to speak about) now. 9. What you (to do) when I came
in? —1 (to read) an article on internal combustion
engines. 10. The scale of preducing a new car (to in-
crease) with every passing year.

Practice 9. TonGepure HeoGxonumbie GopMabHbie MOKA3ATENH K CaAELYIO
WHM NPeAJOKEHNsM.

1. Great progress is being made in machine-building.
(at present, last year, regularly) 2. When I came to their
plant a new model of the sporting car was being tested.
(tomorrow, still, soon, now, at present) 3. The greatest
importance is given to the further development of spe-
cialization. (yesterday, not long ago, now, today, at
that time) 4. Machine-building is a major Soviet industry.
(last year, last century, today, next year) 5. The process
of the technical reequipment of transport is going on.
(soon, continuously, the day before yesterday, at that
time) 6. The Soviet automobile industry is making prog-
ress in all types of transport. (tomorrow, next month,
a year ago, soon, nowadays) 7. It is expected that cars
with less toxic exhaust gases will be widely used. (now,
last year, at present, in future, tomorrow, not long ago)

Practice 10. Hafiznte B Tekcre mpennoXkenns co ckasyemuiM, 06pa3so-
BAHHBIM N0 Mojeau have 4 V ed, H nepeBeAHTe HX HA PYCCKHH A3bIK,
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Practice 11. 3anoauure TaGaMiy HeaocTaOWHUMH (OPMAMH raaroJos,
HCNOJIb30BAHHBIX B TEKCTE.

I 11 Il
be .
begun
make
carried
designed
create
find
started
take

Practice 12. O6bscuute, Kakoe 3HaYeHHE NPHAAIOT BCEMY APENNOKEHHIO
BHZEAEHHBE (HOPMBI [J1Ar0Na, MepeBeAHTe NPEJIOKEHHsT HA PYCCKHA
A3BIK.

1. Although machine-building has been a branch of
human activity for centuries, only in the 20th century
have machines begun to assume. such an all-important
role. 2. The engineer had visited many plants and de-
signing offices, he had personally examined a great deal
of different types of machines and had done a lot of work
on his thesis, performing a large number of experiments.
3. I'd like to know whether the series of experiments I
have already performed and the data which [ have obtain-
ed are enough. 4. These remarkable technological achieve-
ments have become possible by specially designed
mechanisms and machines. 5. Man has obtained ultrahigh
and ultralow temperatures, ultrahigh vacuums, super-
high pressures, ultrahigh strength, superelastic and
superconducting materials and has been able to study
the interaction of superhigh-energy particles.

Practice 13. CpaBuuTe caenyiollHe rpynik NPEANOKEHHH NO 3HAYEHHIO,
Tepeseante HX HA pycckHil SI3bIK.

a) I carry out a number of experiments. I am carrying
out now a number of experiments. I have carried out a
number of experiments. I carried out a number of experi-
ments yesterday.

b) At present the research engineer is establishing
the relationship between the time when the pipes were
in operation and the breaking force. The research engineer
has already established the relationship between the time
when the pipes were in operation and the breaking force.
2 years ago the research engineer established the relation-
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ship between the time when the pipes had been in operation
and the breaking force.

¢) Our plant produces more and more tyres with every
passing year. Our plant has produced a great amount
of tyres this month. Our plant produced a great amount
of tyres last month.

Practice 14.

MaccuBunit 3anor, nepdexkr (Perfect Passive)

Great progress (to make) in all types of transport
since 1925. -

Ecan raarosn Heo6xoA1MO0 NOCT@BUTh B TACCHBHOM 3aJ10-
re u nepgekre, TO cHayaJa Mopoxjaercsa Gopma naccHaa,
TaK Kak 370 Gosee rnyfokas ¢opma B sa3bike. [To Mozenn
o6pa3oBaHHUs nmaccHBa ryiaros to make craBurcst B popmy:

I 'stan (3anor) to be made

3areM, octaBass ¢opMy made B CTOpPOHe, 1O MOAe]H
nepgexra Mol craBum raaroa to be B dopmy:

Il sran (BpeMeHHOH cooTHeceHHoctH) to have been

Hainee, ocraBasis ¢opmy been B cTOpOHE H OPHEHTH-
pyscb Ha ¢opMmajbHble NOKa3aTeald BpPeMeHH, COIJacoBbl-
BaeM (popmy raarosa to have ¢ nopsexalum npensoxe-
HHA:

11l stan (Bpems) has

Takum o6pasomM, pesyabtupyiouasi ¢opma raarona
has been made cHocuTcsi Ha ypOBeHb NpeNJIOKeHHs:

Great progress has been made in all types of transport
since 1925.

<Dopma.nnsoBaHHo 3TO BBITJAAAHT TakK:

Great progress (to make) in all types of transport since
1925. v )

1 aran (3agor) to be made

I atan (BpeMenHas oTHeceBHOCTb) to have been

il sran (Bpems) has
Pesyabrar: Great progress has been made in

all types of transport since 1925.
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BonpocurenbHble ¥ OTpHIATe/NbHbBIe [PeLJOKEHHA 00-
pasylTc no Molesd AJsA raaroJa to have.

Hafinure B TeKCTe BCe MPEeAJIOKEHHS C TAaronaMH B NacCHBHOM 3aJore
nepdexTa U NepeBeAUTE HX HA PYCCKHA A3bIK.

Practice 15. Tepeseaure npepnoxenusi, o6paulas BHHMAHHE HA 3Ha4Ye-
HHe raaronbHux dopm.

1. All means of production have been recently expand-
ed in our country. 2. Modern factories of diverse indus-
tries have been constructed in this industrial area in the
past half decade. 3. Sixteen specialized plants including
the first section of a plant in Cheboksary for the manu-
facture of heavy-duty tractors for melioration and con-
struction work had been put into operation by the end
of the 9th Five-Year Plan. 4. The development in all
fields of science and technology has always been marked
by a characteristic expansion, by a desire to advance
man's potentialities in all directions. 5. Of late great
attention has been paid to have materials whose proper-
ties can be changed and controlled. 6. Every tool, machine
and material used by the engineer to accomplish his
purpose stems directly from machine-tools or has been
evolved from machines which themselves were produced
by machine-tools. 7. All these components have been devel-
oped into a complicated mechanism, detailed drawings
have been made of all component parts.

Practice 16. CocraBbTe npenJoxeHHsl, HCNOAb3YA chejyoinHe Gopmul
raaroqa; He 3abyabre 0 PopMaNLHBIX MPH3HAKAX.

1. ...has worked out... 2. ..lis studying... 3. ...was being
developed... 4. ...has been made... 5. ...works... 6. ...has
manufactured... 7. ...will be produced... 8. had been fin-
ished... 9. ..will have discovered... 10. ..have been de-
veloped... 11. ..was referred to... 12. ...has been deter-
mined... 13. ..was twisting... 14. ...is bent...

Practice 17. 3anonuure nponyckd naccusxofi gopmoii raarona us nep-
Boro npeanoxenus. INepepenure npensioxenns.

1. Qur country has produced many new types of vehicles
recently. Many new types of vehicles ... in our country
recently. 2, The KAMAZ plant has occupied a huge terri-
tory of almost 1,000 hectares. A huge territory of almost
1,000 hectares ... by the KAMAZ plant. 3. After the engi-
neer has finally checked the drawings and found them
satisfactory, materials are ordered. After the drawings ...
finally and found satisfactory, materials are ordered.
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4. The scientists have proved that materials may exist
whose properties are as superior to those of diamond as
diamond is superior to carbon. It ... by scientists that
materials may exist. whose properties are as superior to
those of diamond as diamond is superior to carbon. 5. To
cooperate in the construction of the KAMAZ the Soviet
Union has invited several big foreign firms. Several big
foreign firms ... to cooperate in the construction of the
- KAMAZ. 6. Soviet specialists and representatives of the
Renault Company of France have worked out the techno-
logical processes of manufacturing the engines. Techno-
logical processes of manufacturing the engines ... by
Soviet specialists and representatives of the Renault
Company of France,

Practice 18. MoaGepurte Heo6XoaHMble (GopMaNbHbLIE NOKA3ATENH K CJe-

AYIOWIHM NPEeAJIOKEHHAM.

1. Cars with less toxic exhaust gases will have been
used. 2. The first Soviet automobile laboratory had been
reorganized into the Automobile Research Institute.
3. This difficult problem hasn’t been solved. 4. Our stu-
dents have been engaged in research under the guidance
of instructors this year. 5. Superplasticity of metal alloys
has been discovered. 6. This astonishing phenomenon
had been closely studied by many Soviet and foreign
scientists. 7. What new designs will have been suggested
by stylists?

by 1920, for 2 months, lately, by 1980, yet, for many
years, by 1970, by 2000

Practice 19. Packpoiite ckoGKH H nocraBbre rxaroj B HyXkHyio dopmy
BPEMEHH, 3aji0ra, BHAA, BPEMEHHOA COOTHECEHHOCTH.

1. Our plant (to reequip) recently with every facility
for body work including cold stamping of the main body
components. 2. New machines (to design) nowadays to
deal with new problems which continually arise in modern
industry. 3. Half a century ago the phenomenon of super-
conductivity (to discover). 4. Now we (to enter) already
the era of anisotropic multilayer and reinforced materials.
5. At present great progress (to make) in technical re-
equipment of automobile transport. 6. These new cars
(to produce) by the Volzhsky Car Works in Togliatti.
7. An all-plastic car (to exHibit) lately: nearly the whole
car except the engine and transmission is of plastics or
reinforced plastics.
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Practice 20. 3anaiite ToBapHuLy BONPOCH, K KOTOPHIM CJAEAYOWINE MOJAO-
AKEHHAI MOTYT CJOYXHTb OTBETAMH. . .

1. The characteristics of engineering materials affect
manufacture and application of materials. 2. Mechanical
properties of a material are of great interest to the engi-
neer. 3. Superplasticity has been detected in a great num-
ber of metals and alloys. 4. Many Soviet scientists have
contributed to the solution of all these fundamental prob-
lems.

Practice 21. MocTasbTe cnenHaAbHLE BOIPOCH K KAXKAOMY a03aly TekcTa.

Text Study

Practice 1. Onpemeaure, Kakue W3 AAHHBIX BbICKA3bIBAHMA COOTBET-
CTBYIOT COREPXKAHHIO TEKCTA.

1. There are two main trends in modern machine-
building: automation and raising of the reliability of ma-
chines. 2. The creation of “unmanned” industries is in-
cluded into automation. 3. Machine madules and robots
are not suited for “unmanned industries”. 4. Automation
and raising of the reliability of machines require new
technologies. 5. Advanced technologies are applied in
most branches of engineering. 6. The service life of ma-
chine parts can’t be increased by strengthening treatment.
7. Hard alloy compounds are employed for coating com-
ponents. 8. The process of designing can also be auto-
mated. This gives the advantage of optimizing solutions
in design and technology.

Practice 2. a) Hayunre npupenentyio Huxe auarpammy. b) Hadinure

B Tekcte 2A a63aubi, COOTBETCTBYIOULHE HNOJOXKEHHSM CXEMbl. .
c) JHonoanure AMarpammy, eciik 910 Heobxopumo.
-

Trends in technological progress

raising reliability and extending the
service life

A N/ N\

automation

automatic : :
N strengthen-} | reinforcin;
robots rotor flexible g machil o | ey
transfer industries || "5 achine plasma
lin treatment [{ parts method
€es
What else? What else?
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AFTER-TEXT SECTION
Text Discussion

Practice 1. OtBeTbTe Ha Bonpock no reme “Trends in Modern Machine-
building Industry”.

1. Name the main trends in modern machine-building.
2. What does automation include? 3. In what way can
automation be achieved? 4. What is the role of new tech-
nologies? 5. Give some examples of advanced methods
for increasing the service life of machine parts. 6. How
can the process of designing be improved? 7. What is
the main task of the engineers and scientists developmg
new machines and technologies?

Practice 2. IMoarorosbre cooGienus no teme “Trends in Modern
Machine-building Industry” (npn noaroroeke socnoasayfirech aua-
rpammoit Practice 2, c. 165 1 HUKeNpHBEAEHHBM AKTHBHMIM C/IOBA-

pem). .
Active Vocabulary
CaoBa —
Cymecrsu-
O6nacts TenbHbiE K Cove- r;-:f(:.:::b; e opr: :;:: g;.: Pt
NPHMEHEHHS! | TaHHA ¢ cyule- .
CTBHTENbHBIMA coueTaHusi H TEXHHYeCKOA
MBICJH
HayuyHbIi M Tex- Jautomation to raise reliability |firstly
HHYECKHH npo- junmanned indu- {to extend the secondly
rpecc stry service of life |in other words
flexible industry|to increase pro-
advanced tech- | ductivity
nology
intense work
robot * {to trace the pro- |thus
manipulator cess such as
welding  equip- [to take up a certainly
ment workpiece -
MawuHbl, Mexa- |transfer line to identify an
HH3MBI H HX pa- [machine-tool object
6ora module installa-|
tion
npoteccel, Me- |continuous cast-
TOAbI ing treatment
strengthening
treatment '
reinforcing
manufacturing
machining
vacuum plasma
method
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Text 2B

PRE-TEXT SECTION

Practice 1. Tlpounraiire 3aroJoBoK H CKaXHTe, 0 YeM, N0 BalleMy MHEHHIO,
NOHAET peYs B TEKCTe.

Practice 2. B kakom a63aue roBOpHTCA 00 HCCIeNOBAHHAX BIHARHA
TPEHHA KA H3HOCOCTOAKOCTH aetajedl Mauwun?

Practice 3. B 4-m a63aue TeKCTa NEPEUHCASIOTCA CnocoGbl MPOBEPKH
KAuecTBA KOMIOHEHTOB Pa3VIHYHBIX MaiiHH. CKOIBKO HMEHHO?

Practice 4. Haiigute npeanoxeune, popmyaupyoliee 3HauUeHHe HaRex-
HOCTH LJA PelieHHA 3aAaul IMHPOKOMACWTAGHOH aBTOMATH3ANHH.

Reliability

Reliability is a basic requirement of any instrument,
plant or machine. The most ingenious machine is nothing
but useless unless it is reliable.

At present the main defect in any machine is the dif-
ferent service life of its parts. The first to break down
are parts with friction, the most numerous in any machine.
Until quite recently scientists differed in their explana-
tions of why parts subject to friction break.

At present scientists at the Blagonravov Institute
for the Study of Machines at the USSR Academy of
Sciences are engaged in research into friction and wear-
and-tear resistance. The results of their comprehensive re-
search will extend the useful life of units with friction by
thirty to fifty percent as compared with what we have
now.

Sufficient reliability and long service life of highly
complicated automatic complexes, spaceships and as-
sembly lines can be ensured by the high quality of their
components, their accurate assembly and continuous
checking while in operation, as well as by detecting faults
as soon as they appear. This means that instruments are
necessary for checking metal billets; all kinds of test
installations and multiple switching control devices by
which temperature, pressure and density in any part of
a system may be inspected a number of times over a period
of only one second. We need diagnostic systems and many
different types of flaw detectors and sensors because, as
is known, reliability is the key which opens the way to
large-scale automation.
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AFTER-TEXT DISCUSSION

Practice 1. Cymmupyiire undopmannio Texcra, AONONHHB CAeYIoIYIo

Tabamny.
- akTopH, BJAMAOUHE HA CPOK
cnygxﬁu " Hane)KHOCpr CrnocoGbl npoBepKH KauecTBa
KOMITOHEHTOB KOMIIOHEHTOB
aurJ, PYCCK. aHra. PYCCK.
1. BEICOKOe Kaue- | checking metal
CTBO KOMIIO- billets :
HEHTOB
2. TOuHdA c6opka | employing test
installations
3. continuous HCIIONb30BaHKe
checking KOHTPOJBHLIX
while in op- npu6opoB  aas
eration NPOBEPKH TeMmie-
: paTyphl, JaBJje-
HHA, DJOTHOCTH
4. immediate NpUMeHeHHe Jua-
detecting FHOCTHYECKHX CH-
faults © creM, Jaedekro-
CKOIOB H JAAaTyH-
KOB

Practice 2. OtBerbTe Ha caepywowHe BonpocH.

1. Why is the service life of different machine parts
different? 2. What factors do the service life and reliabil-
ity of complicated systems depend on? 3. In what ways
can the quality of machine parts be inspected?

Text 3A

READING AND COMPREHENSION
MpountaiiTe TEKCT U onpenenute:

1. o Kakux ABYX XapaKTepHBIX 4HepTax MalHHOCTPOEHHSA

XX Beka ujaer peub;

2. B KaxkoM a63alle HIeT peuyb O MOBLILIEHHH NPOH3BOAH-
TeJbHOCTH C60POYHOro KoHBelepa;

3. B CBfA3H C KAKHM COGBITHEM YIOMSIHYTH B TeKcTe 40-¢e ro-
ael XX Beka.

Industrial Engineering and Automation

A major advance in twentieth century manufacturing
was the development of mass production techniques.
Mass production refers to manufacturing processes in
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which an assembly line, usually a conveyer belt, moves
the product to stations where each worker performs a lim-
ited number of operations until the product is assem
bled. In the automobile assembly plant such systems have
reached a highly-developed form. A complex system of
conveyer belts and chain drives moves car parts to work-
ers who perform the thousands of necessary assembling
tasks. '

Mass production increases efficiency and productivity
to a point beyond which the monotony of repeating an
operation over and over slows down the workers. Many
ways have been tried to increase productivity on assembly
lines: some of them are as superficial as piping music
into the plant or painting the industrial apparatus in
bright colors; others entail giving workers more variety
in their tasks and more responsibility for the product.

These human factors are important considerations for
industrial engineers who must try to balance an efficient
system of manufacturing with the complex needs of
workers. ‘

Another factor for the industrial engineer to consider
is whether each manufacturing process can be automated
in whole or in part. Automation is a word coined in the
1940s to describe processes by which machines do tasks
previously performed by people. The word was new but
the idea was not. We know of the advance in the develop-
ment of steam engines that produced automatic valves.
Long before that, during the Middle Ages, windmills had
been made to turn by taking advantage of changes in
the wind by means of devices that worked automatically.

Automation was first applied to industry in contin-
uous-process manufacturing such as refining petroleum,
making petrochemicals, and refining steel. A later de-
velopment was computer-controlled automation of
assembly line manufacturing, especially those in which
quality control was an important factor.

WHILE-READING SECTION
Language Study

Practice 1. Pacnonoxure chaoa cnucka (a) B andaBHTHOM NOpPsIAKe.
Hafipute no caosapio ux nepesoa. llepeBeaure CJAOBOCOYETAHHA
cnucka (b). '

a) production, belt, line, engineer, process, manufac-
turing, automation;
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b) mass production, conveyer belt, assembly line,
industrial engineer, manufacturing process, continuous-
process manufacturing, assembly line manufacturing,
computer-controlled automation

Practice 2.

V 4 ing — npouecc

to control ynpasasate — controlling ynpasaenne

Hpoanam‘e TEKCT elie pas H ONpeneanTe, KaKue npouecch B NPOU3BOA-
CTBE OMNMHCAHBI B TEKCTE.

1....piping music into the plant... 2. ...painting an indus-
trial apparatus... 3. ...refining petroleum... 4. ...making
petrochemicals... 5. ...refining steel...

Practice 3.

er
\Y +or — JeATeNb, POH3BOAHTEND

to produce npousBoauTh — producer NPOH3BOJAUTEND

Onpenennte nponspofMTeNell CACAYIOIWMX [POLECCOB, YNOMAHYTHIX
8 Tekcre. OTBer faiiTe Ha PyccKOM H AHIAHACKOM sA3bikax. Jlas
CAMOKOHTPOJIA BOCRONBb3YHTECh CAOBapeM.

to convey, to work, to manufacture, to control, to paint

Practice 4. Mepedpasnpyiite cleayoiine OTPEIKH NpPeRaOKEHHH, CleRys
obpasuy, u nepesennte uX. Ilocae storo Hallanmte npepnoxerus
‘B TEKCTe M NepeBeluTe NPEeLJIOKEHHA NONHOCTBIO.
Model: ..another factor to consider... - another factor
which should be considered — apyro#i daxkrop,
KOTOpHIH clieflyeT pacCMOTpeThb

1. ...the parts to assemble... 2. ...a word to describe
the process... 3. ...windmills to turn... 4. ...steel to refine...
Practice 5. TlIpounTaiiTe TeKCT ewie pas ¥ HaliAUTE B HEM CJAOBOCOYETAHHSA,

paBHO3HAYHBIC MO 3HAUYECHHIO CJACAYIOLIHM.

1. ..manufacturing of large quantities of similar prod-
ucts with each worker in the plant performing only a
limited number of operations on the product... 2. ...an
arrangement of equipment, machines and workers so
-that work passes in line until the product is assembled...
3. ...the process of operating and controlling mechanical
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devices by automatic means without action by human
beings...

Practice 6. a) Hafiaute cnoso ¢ 060610 HM 3HAYEHHEM,
system, conveyer, drive, assembly line

b) Haiigure cOBOCOYETAHHA C OGOGIUICHHBIM 3HAYEHHEM.

continuous-process manufacturing, making petro-
chemicals, steel refining, petroleum refining

¢) Hafinute c0Ba, KOTOpHIE HCNOAL3YIOTCH AMA XAPAKTEPHCTHKH MPOH3-
BOACTBA. ‘ )
production, productivity, efficiency, operation, pro-
cess, belt, advance )

Practice 7.

OnpegesieHue TEXHHYECKOrO MOHATHA o6beKTa BKJIOYa-
eT B ce6s: Ha3BaHHe TexHHueckKoro noHstus Ni, KJacc
(rpynmy), K KOTOPOMY OHO OTHOCHTCSA N3, XapaKTepUCTHKY
[OHATHSA, OOLIUHO NMPEACTABAEHHYIO IPUAATOUYHBIM MPEAAo-
skenneM ¢ wh-word. Mopenu:

1. N, means N, Aluminium is defined as metal.

N, refers to N2
N, is defined as N»

2. Ny is No Aluminium-is metal.

Aluminium is metal which is

3. N; is N2 wh-word . . .
used in engineering.

Hcnoavays usdopmanmio Practice 4 M copepKaHMe TEKCTa, 3aNOJHHTE

TaGanuy.
Term Class Characteristics
mass production manufacturing pro- | in which...
cess .
conveyer belt which...
automation

Practice 8. Hajlizute B TeKkcTe NPEANOKEHHS CO CKasyembiM, o0pasopan-
HbiM 10 Moaean have -+ V ed, n 06bsicHHTe HEOGXOAHMOCTD YNOTPEG-
AeHHA 3THX hOPM C TOUKH 3PEHHS HX 3HAUMMOCTH JUIS BCETO TeXCTa.
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Practice 9. Mepesenute caeayomue npeatoXKeHHsl HA PYCCKHH SA3WK;
obpaTure 0c060¢ BHHMaHHE HA 3HAYEHHE TNArOAbHMX (OPM.

1. The technology used at this plant has been im-
proved. 2. Every object of our industrialized world has flown
from the machine-tool. 3. The production engineer has
planned the flow of the material into the finished product.
4. After the engineer had made the necessary calculations
he applied his results in designing a new project. 5. By the
1920’s Soviet engineers had introduced some automatic
machine-tools into most processing industries. 6. The di-
stinguishing qualities of aluminium have been described
in this article. 7. The new plastic has been selected for
manufacturing the body of a new car. 8. The properties of
this substance had been determined by the end of last
month. 9. All the variables affecting the strength of this
metal have been controlled in the mechanical test, the
strength will have been determined by the end of this
week.

Practice 10. Hafinure Bo 2-m aGsaue npenjoxenne co CcpaBHHTEAbHOR
KOHCTPYKuHed, o6pasopannoii mo mopean “N, is as A as N,”. Mepe-
BERUTE €r0 HA PYCCKMA S3LIK.

CpaBHHTeNbHbIE KOHCTPYKLHH

NiéasAasN

N is not so A as N

as useful
Cast-iron is | almost as useful as | steel.
almost as useful a material

not so expensive

not quite so expensive

s | not quite such an expensive material | as | steel.

not quite such an expensive material to
produce

e

Cast-iron

Practice 11. a) Tepenenafite nNpennokKeHHs, YNOTPeGHB KOHCTPYKIHIO
‘as .. as.

Model: This car is the same size as that.
This car is as big (small) as that.
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1. This device is the same price as that. 2. This machine
is the same size as that. 3. This tyre is the same height as that.
4. This suspension is the same weight as that. 5. This tyre
is the same width as that. 6. These materials are the same
hardness as those. 7. This road is the same length as that.

b) Mepenenaiite NpeAJOKEeHHs, yNOTPEGHB OTPHUATENLHYIO KOHCTPYKUHIO
not so ... as. )

Model: This problem is hardly as important as that.
This problem is not so important as that.

1. This method is hardly as effective as that. 2. These
results are hardly as interesting as Comrade Petrov’s.
3. Mr. Smith’s research is hardly as important as Mr.
Black’s. 4. This device is hardly as useful as that. 5. The’
apparatus is hardly as cheap as that. 6. Comrade Klimov’s
knowledge in physics is hardly as deep as Comrade Iva-
nov’s.

Practice 12. Tpepoxenns, noxyvennsie B Practice 11, nepenenaiite B
HOBHe, yNoTpeGus KoHcTpyKuuio less ... than.

Model: This problem is not so important as that.
This problem is less important than that.

Practice 13. 3anoMBHTe cAeAyOHLYI0 TAGAKIY CPABHEHHS C KOJIHYECTBEH-
HLIMH AaHHLIMH. O6GpaTHTE BHHMAHHE HA MECTO C/0B, 0603nAAIOIHX
KOAMYECTBO, B KOHCTPYKIHAX CPABHEHHS.

25 years older than
twice moreldefﬁcient than
wice as old as

3 times as old as that plant.
half as old as
half the size of

The plant is

Practice 14. CoegnnuTe ABa Npe/JiOKeHHs] B OJHO, HCNOJL3YH OAHY H3
Mojeaell cpaBHEHHs:

Model: 1. A is larger than B.
2. B is not so large as A..
3. B is smaller than A.
4. A is not so small as B.

1. The British engine weighs 3 tons; the French engine
weighs 3'/; tons. 2. The temperature in this room is 28 °C;
the temperature outside the room is 22 °C. 3. Alcohol boils

173



at 78°C; water boils at 100 °C. 4. The journey takes 4
hours by day; it takes 5 hours at night. 5. Our car moves
fast. Their car moves faster. 6. Your experiment is diffi-
cult. Our experiment is more difficult.

Practice 15. 3akonunre npepnoxenns, HCNOAb3Ys CPABHHTEJbHYIO Cre-
nenb B KOHCTPYKuHH the ... the (uem ... Tem) no mopean.

Model: The more you read the more you enlarge your
vocabulary.

1. The earlier the problem’s solution is found the ... .
2. The greater the efforts of scientists and engineers the ...
3. The better the experimental design the ... . 4. The more
accurate the calculations the ... . 5. The clearer the defini-
tion of a task the ... . 6. The better the experimental tech-
nique the .. . 7. The more reliable the results
the ... .

Practice 16. Haiiaute B 1-M aGaaue Tekcra npeanoKeHHe, B KOTOPOM ro-
BOPHTC 06 0603HAauYeHHH ONPELENEHHOr0 KOMMYECTBA onepauuii.
Mepesennute ero na pycckuii s3nx. O6paruTe BHUMaHHe Ha 10, 4TO
0603HAYCHHE KOAHIECTBA B AHIJIHACKOM 3bIKe HaxoauTCA B MPsMOM
3ABHCHMOCTH OT HCUHCJAAEMOCTH/HEHCUHCSIEMOCTH CYUECTBHTE/b-
HBiX.

OGo3nayenne KOJIH4YeCTBA
C HCYHCAAEMBIMH CYULECTBHTEJbHBIMH

few

not many
a few
some

There are small cars in front of the
certain plant.
a number of

large
great
considerable

a great many
a lot of
plenty of
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O6Go3HayeHne KOJHYECTBA
€ HEHCUHCIASEMBbIMH CYLLECTBHTENbHBIMH

little

not much
a little
some

small
There is a certain amount of | fresh air in this
shop.

large
great
considerable

a great deal of
a lot of
plenty of

Practice 17. OTBerbTe HA CEAYOUIHE BONPOCH, HCNONb3YA NMOAXOXSALLYI0
¢pasy u3 TabauL, NPHBEAEHHHX Bbillle.

1. How many tyres a year does this plant produce?
2. How much power do you need to drive a large liner
through the water? 3. Are there many plants in our coun-
try? 4. Now much petroleum is pumped out of the ground
every year? 5. What percentage of people in our country
work in factories? 6. How much oxygen is needed to burn
a ton of coal? 7. How much of our country’s electrical sup-
ply is derived from water power? '

Practice 18. BuGepute H3 TekcTa NPeNJOKEHHS ¢ HCIHCAAEMHIMH HJH

" HEHCYHCASICMBIMH CYlECTBHTENbHEMH, K KOTOPHIM MOXHO 6b10 6ul

nocrasutb sonpocst How many? u How much? 3anuuisre nonyuen-
Hbie BONMPOCH B TaGaHuy.

C HCUHCIIAEMbBIMH C HEHCUYHCJISIEMBbIMH
CYLIECTBHTEJNbHBIMH CYyIECTBHTEIbHBIMH
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Text Study

Practice 1. OnpeaeanTte, Kakue M3 NPHBOXUMBIX NAPHLIX BHICKA3LIBAHMI
COOTBETCTBYIOT COAEPIKAHHIO TEKCTA.

a) 1. Mass production referred to manufacturing pro-
cesses with an assembly line. 2. Mass production refers
to manufacturing processes with an assembly live.

b) 1. Automated processes do tasks which have been
performed by people. 2. Automated processes do tasks
which were performed by people.

¢) 1. Automation was first applied to assembly line
manufacturing, then to continuous-process manufactur-
ing such as refining steel. 2. Assembly line manufacturing
was a later development of industrial automation.

Practice 2. Coegnnute caenylomye naps npeaioxennii Mexay co6oii ¢
NOMOWbIO COI030B, NMPENJOrOB H APYrHX KOHHEKTOPOB.
a) where
A conveyer belt moves the product to stations. Each
worker performs a limited number of operations.
b) who

A complex system moves car parts to workers. The
workers perform necessary assembly tasks.

¢) by + ..V ing

Model: Productivity was increased. The music was piped
] into the plant.
Productivity was increased by piping music into
the plant.

1. Productivity was increased. The industrial appara-
tus was painted in bright colors. 2. Productivity was
increased. The workers were given a variety of tasks.

Practice 3. 3anonnnre cieayomyio Ta6auiy oTprBKAMHK MpPeNI0XKEHHA H3
TEKCTA H HX NMEPEeBOAOM.

XapakrepHb#e YepThi COBPEMEHHOro Tlpumepn BonoueHus
MaLIHHOCTPOSHHS STHX 4epT
aHra. PYCCK. aHrJ. pycck.

1. Mass produc-
tion technique
2. Automation

O N -
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AFTER-TEXT SECTION

Text Discussion

Practice 1. OTBeTbTE HA BONMPOCH.

1. What is a major development in manufacturing in
the twentieth century? 2. How is mass production often
exemplified by the assembly of automobiles? 3. Discuss
efficiency and productivity in mass production. 4. De-
scribe some experiments to increase productivity on
assembly lines. 5. When and why was the word “automa-
tion” coined? 6. Give some examples of automation that
were in use before the word itself was created. 7. To what
kinds of industries was automation first applied? 8. What
was a later development in industrial automation?

Practice 2. MpuroTossTe coofulesHe HA JlaHHBIE TeMbl, NpeABAPHTENLHO
3aN0JAHHB caeRyoiuue cxembl. Bocnoabsyfitech paspenom Active
Vocabulary (c. 178).

1. XapakrepHble YepThl MaccoOBOro MPOH3BOJACTBA.

in which

manufacturing f——- Where

mass production

2. C60opouHblii KOHBeliep HA aBTOMOOHJIBHOM 3aBOJe.

automobile
assembly plant

which who

3. CnocoObl yBeJHUeHHS NPOU3BOAMTENBHOCTH KOH-
Beilepa.

ways to increase
productivity

are

-_—
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4. BHeipenre aBTOMAaTH3alHH B NPOH3BOJCTBO.

the Middle Ages

steam engine

continuous-process manufacturing

Active Vocabulary

CaoBa —
O6aactb Cyl:eccg:;'rae:::ue [naronw | OPFaHM3aTOpPE
NpHMEHeHHst | CYUIECTBHTETBHEMH HayyHOro
MBILLTEHHSA
BHAB nipo- | assembly line to move first
H3BOACT- | conveyer belt toassemble | long  before
Ba chain drive to perform that
manufacturing process | to increase | especially
machine to produce
steam engine | to work
aBTomMaTH- | automatic valve
3auHA continuous-process
manufacturing
refining steel
computer-controlled
automation
quality control
xapaktepu- | efficiency
CTHKA productivity
NpOu3- responsibility for the
BOACTBA product
advance
development
monotony
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Text 3B
PRE-TEXT SECTION

Practice 1. TIpounTaiiTe TeKCT U ONMpeje/HTE, 4TO COCTABAAET OCHOBHBIE
%acTH aBTOMATHYECKOA CHCTEMBI.

Practice 2. JlaioTcst AH B TeKCTe QYHKUHH KaXKAOr0 JIEMEHTA CHCTEMBI?
Practice 3. O3arnaBbTe TeKcr.

We now use the term automation for specific tech-
niques combined to operate automatically in a complete
system. These techniques are possible because of electron-
ic devices, most of which have come into use in the last
thirty years. They include program, action, sensing or
feedback, decision, and control elements as components of
a complete system.

The program elements determtine what the system does
and the step-by-step manner in which it works to produce
the desired result. A program is a step-by-step sequence
that breaks a task into its individual parts. Some steps in
an industrial automation program direct other parts of the
system when and how to carry out their jobs.

The action elements are those which do the actual
work. They may carry or convey materials to specific plac-
es at specific times or they may perform operations on
the materials. The term mechanical handling device is
also used for the action elements.

Perhaps the most important part of an automated sy-
stem is sensing or feedback. Sensing devices automatical-
ly check on parts of the manufacturing process such as
the thickness of a sheet of steel or paper. This is called

- feedback because the instruments return or feed back this

information to the central system control.

The decision element is used to compare what is going
on in the system with what should be going on; it receives
information from the sensing devices and makes decisions
necessary to maintain the system correctly. If some action
is necessary the decision element can give instructions or
commands to the system. ,

The control element consists of devices to carry out the
commands of the decision element. They may be many
kinds of devices: valves that open or close, switches that
control the flow of electricity, or regulators that change
the voltage in various machines; they make the necessary
corrections or adjustments to keep the system in conform-
ity with its program.

179



An industrial engineer working with automated sys-
tems is part of a team. Many components of the sysfem
such as computers, are electronic devices so electronic
engineers and technicians are also involved. Many of the
industries in which automation has proved particularly
suitable — chemicals, papermaking, metals processing —
involve chemical processes, so there may be chemical en-
gineers at work too. An industrial engineer with expertise
in all these fields may become a systems engineer for
automation projects thereby coordinating the activities of
all the members of the team.

AFTER-TEXT DISCUSSION

Practice 1. Onpenesnnte, Kakas M3 CXeM TO4YHEE OTPAXKAET OCHOBHOE
colepKaHHe TEKCTa.

I,
Automation
. decisi contro]
program action M feedback M ecision element
compares
controls

Automation |foml program H

bl  feedback ! decision

i \

action control element

Practice 2. HasoBuTe (yHKHHH KAKAOro 3JEMEHTA ABTOMATHYECKOH
CHCTEMBI NO-PYCCKH.

Practice 3. OTBeTbTe Ha CJHEAyIOHIHE BOMPOCH.

1. What are some elements of an automated system?
What makes them possible? 2. What is a program? What
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‘does it do in an automated system? 3. Name two terms
used to describe the elements which do the actual work.
What are some jobs these elements may do? 4. What are
some of the things sensing devices do? 5. How do sensing
devices act on the information they receive? Why is the
process sometimes called feedback? 6. What is the func-
tion of the decision element? What can it do? 7. What does
the control element consist of? What can these devices
do? What is their purpose?

SELF-TRAINING PRACTICE: SUPPLEMENTARY TEXTS

Text 1
Pre-Text Section

Practice 1. MpounTaiiTe TeKCT M CKaXHTe, 0 KAKHX 4eThiPeX ITanax B pas-
BUTHH MKPOBOIl HHAYCTPHH HIET Peyb H YeM KaMAbiA H3 HHX Xapakre-
puayertcs.

Four Industrial Revolutions

The history of mechanical engineering goes back to the
time when the man first tried to make machines. We can
call the earlier rollers, levers and pulleys, for example,
the work of mechanical engineering.

Mechanical engineering, as we understand it today,
starts from the first Industrial Revolution.

People have labelled as “revolutions” three episodes
in the industrial history of the world and now we are en:
tering the fourth.

The first industrial revolution took place in England
between 1760 and 1840. Metal became the main material
of the engineer instead of wood, and steam gave man
great reserves of power. This power could drive not only
railway engines and ships but also the machines which
built them. :

In the second revolution, irom 1880 to 1920, electricity
was the technical driving force. It provided power for
factories that was easier and cheaper to control than
steam. It was marked also by the growing importance of
science-based industries such as chemicals and electrical
goods, and the use of scientifically-designed production
methods such as semi-automatic assembly lines.

The third industrial revolution coincided with the ad-
vent of automation — in its inflexible form. In this revolu-
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tion, the main features were advances in the control of
manufacturing processes so that things could be made
more cheaply, with greater precision and (often) with
fewer people. And this change, which occurred around
the middle of this century, also featured a new machine
that was to greatly influence the world, the electronic
computer. '

What is the fourth industrial revolution?

The fourth industrial revolution will be characterized
by automated machines that are versatile and program-
mable and can make different things according to differ-
ent sets of computer instructions. It will be characterized
by flexible, automated machinery, the most interesting
example of which are robots.

to coincide coBmagarb to influence okasniBaTh BJAHAHHE
advent npuxon, nosisjenHe Ha

inflexible neru6kui versatile ru6kuii

advance ycmex, nporpecc sets of computer instructions npo-
to occur NMpoHCXOAHTH rpaMMBl KOMObIOTEpa

After-Text Section

Practice 1. CymmupyfiTe HHPOPMALHIO TEKCTa, 3aNOJHHB CAEAYIOLLYI0

Tabanuy.

N Period Main features

1. 1760-1840 | 1. metal — the main material for the engineer.
2. steam — the driving technical force.

2. i
2.
3.

3. I.
2.

4. 1.

Te;(t 2

Pre-Text Section -

Practice 1. Mpounrafite caenyomee yreepxaeHHe H3 TEKCTa.

Mechanical engineers are at the core of production.
Without them production would be impossible.

CornacHbl JaH Bbl ¢ noAoGHbiM yTBepKaenneM? Kaknmu daxropamu, no-

BamieMy, onpenesfaerca 3HAYHMOCTh POJAH HHKeHepa-MEXAHHKa B B

nponasoactTee? Ilepeuncaure ux.
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Practice 2. TIpounTaiiTe TEKCT € UE/IbIO OMPEACACHHS IPABHILHOCTH BALTHX
npeanooKeHHH .

Practice 3. OsarnaBbre TeKcCT.

Demand for qualified mechanical engineers is high.

Mechanical engineers have a wide range of job op-
portunities. They may be management, sales, develop-
ment, research, or design or production engineers in in-
dustries such as food, steel, chemicals and heavy and light
engineering. They also can work in service industries such
as transport and gas, water and electricity.

Mechanical engineers are vital to the running of
plants. Without them production would be impossiblie.
Each plant is likely to be different. Some are large, some
are small and most are complex. The main operational
objectives of safety, efficiency and profitability are com-
mon to them all and demand a range of technical and per-
sonal skills from the engineers.

Mechanical engineers are concerned with machines,
mechanisms and energy convertion. Mechanical equip-
ment is at the core of the plants. Each plant is different
from the next: the machines are particular to the process
involved in making the end product and mechanical en-
gineers are involved in their design, building and opera-
tion. They are at the forefront of technology: pressing the
limits of material capability, developing new materials of
construction, specifying complex machines and doing all
of this with the most sophisticated design techniques.

Mechanical engineers’ jobs are demanding and excit-
ing. Their skills, technical and managerial, are used to the
fullest. In plant operation the job is to keep the plant run- .
ning and stimulate the team to make better use of equip- .
ment to improve performance.

Mechanical engineers are at the core of production:
they manage plant and equipment, they manage people.
In tact, they manage our future. '

vital BaxHuifi, CylleCTBEHHBIA at the forefront 1a nepegnem naa-
running of the plant pa6ora 3aso- He :

aa to push the limits of ... capability
objective nenn paciuMpATb BO3MOXKHOCTH

profitability npuGnubHocTe, ped-  sophisticated ceepxcioxubiil
Ta6esJbHOCTD

to be at the core of 3anumMaTh KO-
YeBOe NOJIOXKEeHHe



After-Text Section -

Practice 1. Bui o3nakoMuauch ¢ coaepxanuem Tekcra. [oarsepanancs au
Bawu npeanonoxenus? Mpounrtafite npeinoxkKenus, NOATBEDKAAID~
HiHe BALIH NPeanOdOXKEHHS.

Practice 2. Onupasicb Ha HHdOpMaLHIO TEKCTA, NepeuHcianTe chepu aed~
Te/IbHOCTH HHIKCHEepPa-MeXaHHKa.

Text 3

Pre-Text Section

Practice 1. Mepesepute 3arnaBHe TeKCTa, MPEABAPHTENLHO BLINMHCAB H3
cnosaps Bce 3Hauenus ciaosa efficiency.

Practice 2. MpounraiiTe TekcT H OnpeneJHTe, B KAKOM 3HAYEHHH CJAOBO
efficiency ynorpe6ieno B Hem.

Practice 3. Buecnrte, eciH He06X0AHMO, KOPPEKTHPOBKY B Balll NEPEBOA
3araasus.

Practice 4. B Tekcre yacro Bcrpeyaiorcs caosa input u output, nepeson
KOTOpPbIX AaH B KOHIE TekcTa. [Ipountafite TEKCT ewe pa3 H CKakKure,
4TO MoApasyMeBaercs HOJ STHMH CAOBAMH B JAHHOM TEKCTe.

Eificiency in Engineering Operation

Unlike the scientist, the engineer is not free to solve
problems which interest him. He must solve problems as
they arise, his solution must satisfy conflicting require-
ments. Efficiency costs money, safety adds complexity,
performance increases weight. The engineering solution is
-the optimum solution, taking into account many factors.
It may be the cheapest for a given performance, the most
reliable for a given weight, the simplest for a given saie-
- ty, or the most efficient for a given cost. Engineering is
optimizing.

To the engineer, efficiency means output divided by
input. His job is to secure a maximum output for a given
input or to secure a given output with a minimum input.
The ratio may be expressed in terms of energy, materials,
money, time or men. Efficiency is achieved by using ef-
ficient methods, devices, and personnel organisations.

The need for efficiency leads to the large, complex
operations which are characteristic of engineering. The
processing of the new antibiotics in the test-tube stage
belongs in the field of biochemistry. But when great quan-
tities must be produced at low cost, it becomes an engi-
neering problem. It is the need for efficiency and economy
that differentiates ceramic engineering from the work of
the potter, textile engineering from weaving, and agri-
cultural engineering from farming.

184



Since output is input minus losses, the engineer must
keep losses and waste to a minimum. One way is to de-
velop uses for products which otherwise would be waste.
Losses due to friction occur in every machine and in every
organisation. Efficient functioning depends on good
design, careful attention to operating difficulties, and
lubrication.

The raw materials with which engineers work seldom
are found in useful forms. Engineering of the highest type
is required to conceive, design and achieve the convertion
of the energy of a mountain stream into the powerful
torque of an electric motor. Similarly, many engineering
operations are required to change the sands of the
seashore into the precise lenses which enable us to
observe the microscopic amoeba in a drop of water. In a
certain sense, the successful engineer is a person always
trying to change things for the better.

to arise BO3RMKaThb, MOABIATHCA quantity KonnuecTBO
complexity cnoxHoCTb potter ronuap
performance paGouue xapakrepu-  to weave TKaHb
CTHKH N waste oTxonHl
output BHiXoAHAaA BesHUYHHA losses due to friction moreps, Bb-
input BxoxHasi BeTHUHHA 3BaHHBIE TPEHHEM
ratio coorHolueHne torque KpyTSILHA MOMEHT

to belong in oTHOCHTBCA K
After-Text Section

Practice 1. Ha ocnoBaHuu HHPOPMALHH TEKCTA MEPEUHCAHTE NPobaeMsl,
C KOTOPBIMH CTA/NKHBAETCH HHIKEHeP RPH ofecneyeHHH HAUBBLICLIEro

Kna.

Text 4
Pre-Text Section

Practice 1. MpounTaiitre 3arnasue. Kakyo nndopmainio sn npeanoaara-
ere MOJyYHTb B TEKCTe C MOAOGHHM 3araasuem?

Practice 2. MlpounrafiTe TekcT € 1eNAbI0 MOATBEPKAECHHS NPABHIABHOCTH
BalIUX MPEANONOKeHH.

Practice 3. Bul 03HaKOMHJANCH ¢ conepixanKeM Tekcta. [loaTeepauance Jan
BallH ApeAnojoxeHua? JLOCTATOUHO JM NOJHO OTPaKaer 3ariaBHe
copepxatne Texcra? lNpennoxnte cBOfi BapHaHT 3arjasHs.

The Planemakers

There are 2 main things that make aircraft engineering.
difficult: the need to make every component as reliable as
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p%ssible and the need to build everything as light as pos-
sible. .

Given a certain power of engine and a certain fuel con-
sumption, there is a practical limit to the total weight of
aircraft, that can be made to fly. Out of that weight as
much as possible is wanted for fuel, radio navigational
instruments and, of course, for passengers or freight
themselves. So the structure of the aircraft has to be as
small and light as safety and efficiency will allow. The
designer must calculate the normal load that each part
will bear. This specialist is called the “stress man”.

The stress man’s calculations go to the designer of the
part, and he must make it as strong as the stress man
says. One or two samples are always tested to prove that
they are as strong as the designer intended. Each separate
part is tested, then a whole assembly — for example, a
whole wing, and finally the whole aeroplane. When a new
type of aeroplane is being made normally only one of the
first three made will be flown. Two will be destroyed on
the ground in structural tests. The third one will be tested
in the air.

Two kinds of ground strength tests are carried out.
The first is to find the resistance to loading of the wings,
tail, etc. until they reach their maximum load and col-
lapse. The other test is for fatigue strength. Small loads
are applied thousands of times. Each may be well as a
single load, but many repetitions can result in collapse.

When a plane has passed all the tests it can get a
government certificate of airworthiness without which it
cannot fly. .

Making the working parts reliable is as difficult as
making the structure strong enough. The flying controls,
the electrical equipment, etc. must not only be light in
weight, but must work both at high altitudes where the
temperature may be below freezing point and in the hot air
in the tropics.

To solve all these problems the aircraft industry has a
large number of research workers, with elaborate labora-
tories and test houses. And new materials to give the best
strength in relation to weight are constantly being tested.

fuel consumption norpeGaenne fatigue strength conporusaenne

TonIHBA yCTaJ0CTH
load narpyska assembly ysen

to bear BhigepKHBATDH altitude BricoTra )

sample obpasei freezing point Touka 3amep3aHun
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After-Text Section

Practice 1. BuiGepute OrBer, KoTopuifi HanGosee TOMHO COOTBETCTBYET
WHpOpMaLHH TEKCTa,

1.

The 2 main requirements of aircraft design are:
— speed and passenger comiort

— making things both light and reliable

The maximum possible weight of an aircraft is de-
termined by

— the engine power.

— the number of passengers

The stress man’s job is to calculate

— how safe the plane is

— how strong each part must be.

. The first three aeroplanes of a new type

— do not ily

— are used for testing purposes

All equipment in an aircrait must.

— work especially well at high temperature

— work perfectly within a wide range of tempera-
ture '

. Certificates of airworthiness are given by

— the aircraft industry

— the government

Research workers

— are employed in large numbers by the aircrait
industry

— do not need elaborate laboratories

New materials are :

— too expensive to use in the aircraft industry

— put to a variety of tests.

Practice 2. Cymmupyiite sndopMaiHio TEKCTa, BOCNONb3IOBABHINCH CO-
CTaBACHHLIMH BamMu npeanoxkennsamu ns Practice 1.

Text 5

Pre-Text Section

Practice 1. TpounTaiite TeKCT H CKaXHTE:

1. yem BbI3BaHa HEOOXOZHMOCTb CO3JaHHA F'HOKOro Npous-
BOJICTBA;
2. 4TO BXOAUT B NOHATHE 'HOKOrO MPOH3BOACTBA.
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Towards Flexible Production Facilities
4

Present-day industry, in particular engineering, is de-
fined by the fact that its products — machine-tools, devic-
es, instruments, etc.— are normally produced for a very
short period of time and replaced by other more advanced
products. The range of products is growing and the size
of batches is decreasing. The new production environment
has brought about new requirements. Thus, for example,
earlier functionally “rigid” automatic production lines
require considerable changes to be introduced or the line
to be fully dismantled when the factory switches to a new
product. Unlike the above lines, flexible production lines
can be switched over to a new product virtually instan-
taneously. When operated on-a 24-hour basis, these lines
need only a minimal team of operators to attend the pro-
duction.

A set of modules can be combined by a transport-and-
storage system and a control system into a production line
(or a production area). In the Soviet Union such lines
form the basis for automated workshops capable of prod-
ucing 100-250 parts of similar shape, sizes and requiring
similar machining operations (milling, cutting, drilling,
etc.).

The highest level of a flexible production facility, an
automatic factory, incorporates several fiexible produc-
tion workshops. Such a factory has both automated equip-
ment and automated services, including computer-aided
design of products and processes, and software develop-
ment for its control systems. Such automated factories are
being designed and are expected to become fully opera-
tional in the near future. The USSR and other industrial-
ized countries are currently making use of flexible modules
and workshops.

to define onpenensith part 3aroroBka
range acCOpPTHMEHT software nporpamMMHoe oGecneue-
batch naptus, cepus HHe
to dismantle neMoHTHpOBaTL
to switch nepexonurts, mnepekiio-
4aThCst Ha



After-Text Section

Practice 1. Ha ocHOBaHKH NOJYYeHHOH H3 TeKCTa HHMOPMAIHH 3anoaHHTe
cjefyioline CXeMbl.

1. Automatic Production Line

VA NN

/7
part for machining ;
transport-and-storage system)

D ——
2. Flexible Production Facilities

automatic workshop

Text 6

Pre-Text Section

Practice 1. B Texcre npocjexHBaercs NyTh PasBUTHs RAPOH3BOACTBA OT
paHHell CTafjMH MEXAHH3ALHUH A0 ABTOMATH3ALMH. Mpounraiite Texcr
W onmpeje’uTe OCHOBHLIE 3TANbl ITOrO MYTH.

Practice 2. TpennoxuTe CBOM BAPHAHTH 3ar/aBHs TEKCTA.

Machines Through the Age

Mechanization, or the use of machines to do the work
of animals or people, has been with us for centuries. There
are six basic kinds of mechanization. Classification de-
pends on whether machines, or combinations of animals
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and people, are responsible for the three fundamental
elements that occur in every type of activity — power,
action and control. ,

The first kind of mechanization is introduced by typ-
ing. In typing words, a body produces “the power” to drive
a machine, but the machine produces “action”; control
is with the body. In one of the early mechanized devices,
the horse and cart, an animal is responsible for power,
while a person controls the mechanism, but the element
responsible for action — the cart’s wheels and axles — is
mechanical. The horse and cart is a simple example of
a mechanism that saves the human body from doing
something. .

In the second kind of mechanization, hardware is res-
ponsible for both power and action. In a car, for example,
the wheels, gears and so on provide action while the en-
gine supplies power.

Wind-and water-mills are another kind of mechanized
device. Like cars, they use inanimated power source (air
or water). But these power sources are not within a per-
son’s control.

The next 2 types of mechanized devices are all partly
automatic. They are mechanically controlled; a person
does not have to be present to supervise them.

Simple automatic devices are not new. Soon after the
first machine-tools appeared late in the 18th century, engi-
neers modified them so that they could work by them-
selves for some of the time. An operator would set his ma-
chine so that it cut a piece of metal automatically. He would
not have to do anything while the operation took place.
The control devices here were camshafts and stops.

The fifth example of mechanization is semi-automatic
equipment. Here people are required for only some ele-
ments of control. In this category are assembly lines with
the conveyer systems of the 19th and early 20th centuries
with which, for instance, Henry Ford’s first factories as-
sembled cars. In this system parts move from one part of
the factory to another on an automatic conveyer. But
people have to be present. They stand next to the lines to
fit things onto the parts as they move past.

Finally, the sixth kind of mechanization is truly auto-
matic devices, such as transfer lines, computer controlled

machine-tools, robots. :
' So to get a strict definition of automation, we can say:
automation = mechanization 4+ automatic control.
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to set the machine HanaznTh Ma-

activity nesateabHocTb wHy

actiion AeucTaRe camshaft konensan

ty]; ng neuaranne to fit ycranasauBaTh

axle MoCT strict definition Tounoe onpenene-
hardware cxema O9BM - Hue

partly uactuuno

inanimate HexxusoH

to supervise cMoTpeTh, HabmonaTh
(3a uemM-1160)

After-Text Section

Practice 1. Onupancs Ha MHOOPMALHIO TEKCTA, 3ANOJIHHTE CACAYIOULYI0

Tabanuy.
Mechanization Mechanization with automatic
control
without with con-|with in- automatic .| with semi-| automa-
mechani- | trollable | control- devices automatic tion
cal power | mechani-| lable me- ) control
cal power| chanical
power
1. 1. 1. 1. automa- | I. 1.
2. horse 2. tic ma- 2.
and cart chine-tool 3. robots

Practice 2. Caenafite cooGuienne na Temy “From Mechanization to Auto-
mation”. BocnoabayiiTech NPH 3TOM COCTABJAEHHOH BaMK tabaunei.

Text 7
Pre-Text Section

Practice 1. 3TOT TeKcT, KaK H MpeabiAYHH, NOCBALIEH ABTOMATH3ALHH
npouasojacTea. BcnomHuTe Bee, MTO BW 3HaeTe 06 3TOM.

Practice 2. [IpounTtaiite TEKCT K CKaXKHTE, KAKYI0 HOBYIO MHGOPMALHIO BhI
MOAYYHIH, B KaKHX aG3allax OHA COAECPKHTCH.

Practice 3. He noabsysch cioBapeM, OnpeleAHTe Ha ocHosanun nudopma-
UMM TEKCTa 3HAYEHHE CACAYIOLIMX CJOB H CHAOBOCOYETAHMR.

system approach, programmability, feedback
Practice 4. O3arnaBbTe TEKCT.

Automation is the third phase in the development oi
technology that began with the industrialization of the
18th century. First came mechanization which created
the factory system and separated labour and management
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in production. Mechanization was a technology based on
forms and applications of power. Mass production came
next. It was a technology based on principles of produc-
tion and organization. Automation is a technology based
on communication, computation and control,

The truly automated devices must possess one or more
of the following elements: system approach, program-
mability, feedback.

With a system approach, factories which make things
by passing them through successive stages of manu-
facturing without people intervening to transfer lines,
which made their debut in car factories before the Second
World War, are considered automated systems. These
carry components past lines of machine-tools which each
cuts them automatically. People are not required; the ma-
chines clamp the parts out of themselves without a work-
man being present. Thus transfer lines are different from
assembly lines where people are very much in evidence.

With programmability, a system can do more than one
kind of job. An industrial robot is an automated machine.
It works automatically and an operator can reprogram
the computer that controls it to make the machine do dif-
ferent things.

Finally, feedback makes an automatic device vary its
routine according to changes that take place around it.
An automatic machine-tgol with feedback would have sen-
sors that detect, for example, if the metal it is cutting is
wrongly shaped. If it is, the sensors instruct the machine
to vary its routine accordingly. Other examples of devices
with feedback are robots with “vision” or other sensors
that can “see” or “feel” what they are doing.

Most examples of automation in factories today are
not “programmable”; neither do they work with feedback.
They are simply sets of machine-tools linked together ac-
cording to “systems” approach. These mechanisms are
inflexible. They turn out only one kind of part, which is all
very well if the manufacturer wants to make thousands of
identical components. But if he wants to change his rou-
tine, the machinery is not very useful. This is the case while
automation is inflexible, flexible automation is on the way.
Here, automated machinery has programmability and
feedback and can turn out different kinds of components.
The equipment will make a tremendous difference to fac-
tory floors throughout the world. Flexible automation
adds up to a new industrial era.
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to separate orzensiTh, pasfensiTh
successive stages mocJjenoBaTesb-

Hbl¢ CTalHH

to intervene BMemuBaThCA
to count nosararb, CYHUTATh

to carry Hectn

to cut pesatp

to clamp saxpenasTb
routine 30. pexxum paGorThl

to detect ob6napyxuBarb
a set of psAjx, KOMIUIEKT
to turn out TOUHTbH, O6TAaYHBAThH

After-Text Section

Practice 1. Ha ocHoBaHuH noay4yeHHON H3 TekcTa HHGOPMAIHH 3ANOJAHHTE
chaepyonue TaGauub.

1. Stages in the Development of Technoiogy

Stage What it is based on
mecha__nization
principles of production and organization
automation -

2. Automation

glements of | automated system program- feedback
type~automa- device approach mability
of auto™\_tion .
mation

inflexible au-

tomation + —_
flexible auto-

mation + +

Practice 2. Cymmupyiite uHdopMaumio TEKCTa, 3aKOHYHB CieAylOLLHE
NpeaJaoXKEHNA, R
1. Automation is a third... 2. It is based on... 3. The
truly automated machines must possess one of the...
4. Flexible automation is automation where machines
possess... 5. Automation adds up...

7 3akas Ne521
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UNIT V

Engineering Materials

s

Text IA. Engineering Materials

Text IB. Materials a Car is Made of

Text 2A. New Steels Meet Changing Needs
Text 2B. Non-Ferrous Metals

Text 3A. Plastics

Text 3B. Fibers

Self-Training Practice: Supplementary Texts

Text 1A
READING AND COMPREHENSION

1. MepeseauTe 3arosoBoK (OH TOUHO OTPAKAET COACPIKAHME Tekcra).
2. MpountaiiTe TEKCT, BLINONHHTE ClEAYIOUlHEe 3aJAHHSA H OTBETbTE HA

BONPOCHI;

|. pasgenuTe TeKCT Ha JBe OCHOBHBLIE YacCTH H O3aryiaBbTe
HX; .

2. B Kako¥ H3 yacTefl FOBOPHUTCH O MOJApa3de/ieHHH BCeX
MeTajJIoOB Ha [Ba THHA?

3. 0 KaKHX HeMeTa/llax yIOMHHAerTcsl B TeKcTe?

Engineering Materials

Engineers have to know the best and most economical
materials to use. Engineers must also understand the
properties of these materials and how they can be worked.
There are two kinds of materials used in engineering —
metals and non-metals. We can divide metals into ferrous
and non-ferrous metals. The former contain iron and the
latter do not contain iron. Cast iron and steel, which are
both alloys, or mixtures of iron and carbon, are the two
most important ferrous metals. Steel contains a smaller
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proportion of carbon than cast iron contains. Certain ele-
ments can improve the properties of steel and are there-
fore added to it. For example, chromium may be included
toresist corrosionmand tungsten to increase hardness. Alu-
minium, copper, and the alloys, bronze and brass, are
common non-ferroys metals.

Plastics and ceramics are non-metals; however plas-
tics may be machined like metals. Plastics are classified
into two types — thermoplastics and thermosets. Thermo-
plastics can be shaped and reshaped by heat and pressure
but thermosets cannot be reshaped because they undergo
chemical changes as they harden. Ceramics are often
employed by engineers when materials which can with-
stand high temperatures are needed.

WHILE-READING SECTION
Language Study

Practice 1. IpounTaiite TEKCT CHOBA M BHINHIIHTE H3 HEro:

I. cyuiecTBuTesnbHBIE, 060O3HayalollHe pasjHuYHLIE Mare-
pHaJIbl;

2. CJIOBOCOYETaHHS, HCIOJNb3yeMble MPH KJacCHPHKaUHH
00'BEKTOB; -

3. raaroJsl 4 I1aroJibHble COueTaHHs, AaloliHe XapaKTepH-
CTHKY MarepHaJjam.

ODTH CJIOBa M COUYETAHHS CJOB SMIBJASIOTCH AKTHBHBIMH
CJIOBAMH JAaHHOro pasjeJia.

Practice 2. 3amenure BhieACHHBIE CJI0BA H CAOBOCOUETAHRA CAOBAMH H
C/IOBOCOMETAHHAMH H3 TEKCTA.

Model: There are two kinds of engineering materials.
There are two kinds of materials used in engi-
neering.

1. Nickel steel is a mixture of iron, carbon and nickel.
2. Chromium can be included in steel to provide a good
cutting edge. 3. There are many kinds of steél used in in-
dustry. 4. Ceramics are used by engineers where heat-
resistant materials are needed. 5. Chromium steels resist
corrosion.

Practice 3. a) Halinure B TekcTe npeasoxeHus, TOCTPOEHHBIE 110 MOACIA
can, may, must/have (has) to 4+ V, n nepeseanre nx.

b) Onpeneaute, Kakne M3 BbICKa3biBaHWii COOTBETCTBYIOT COAEPKAHKIO
TeKCTa. \
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I. Engineers must know the properties of engineering
materials. 2. All metals can be classified as metals and
non-metals. 3. Non-ferrous metals can contain iron.
4, Steels have to contain more carbon than cast iron.
5. Ceramics can resist high temperatures. 6. Thermosets
may be machined. 7. Thermoplastics can be shaped and
reshaped. :

Practice 4.

CitoBa — OpraHH3aTOpbl HayYHOH H TEXHHYECKOH MBICJIH
OMpeJeNsiioT JIOTMKY Hay4yHO-TEXHHYECKOTO Tekcra: how-
ever oduako, therefore caedosareasro, because rax «ax. .
Coeantinre caeaylomue npén.rlox(enuﬂ.

Model 1. (a) Copper does not rust.
(b) Copper corrodes.
(a+b) Copper does not rust; however it cor-
rodes.

Model 2. (a) Cast iron is a brittle metal.
' (b) Cast iron is not used to withstand impact
loads.
(a-+b) Cast iron is a brittle metal, therefore it
is not used to withstand impact loads.

Model 3. (a) Titanium is used for aircraft frames.
(b) Titanium is light and strong.
(a-+b) Titanium is used for aircraft frames be-
cause it is light and strong.

1. Chromium resists corrosion. Chromium is added to
steels to make them rust proof. 2. Cutting tools are made
irom high-speed steels. High-speed steels retain their
cutting edge at high temperatures: (...these steels...)
3. Under normal conditions aluminium resists corrosion.
Serious corrosion occurs in salt water. (...serious cor-

rosion...) 4. Manganese steel .is very hard. Manganese -

steel is used for armour plate. 5. Bronze has a low coeffi-
cient of friction. Bronze is used to make bearings. 6. Ny-
lon is used to make fibres and gears. Nylon is tough and
has a low coefficient of friction. 7. Tin is used to coat other
metals to protect them. Tin resists corrosion. 8. Tin is ex-
pensive. The coats of tin applied to other metals are very
thin. (...the coats of tin...) 9. Stainless steels require littie
maintenance and have a high strength. Stainless steeis
are expensive and difficult to machine at high speeds.
10. Nickel, cobalt and chromium improve the properties of
- metals. Nickel, cobalt and chromium are added to steels.
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Practice 5. Coeanunte caexywouine npe;momennn ¢ nOMOMbIO Aannux
KOHHeKTOpOB. Bt MoXKeTe ONycKaTh CROBA H Aeaath aiobunie nepecra-
HOBKH, HEOGXOAHMbIE NSl COXPAHEHHA aHrAMiickoR moxean npepno-
HKEeHHs. .

Model: because/and/however

Plastics are used widely in engineering. They are
cheap. They have a resistance to_atmospheric cor-

- rosion. Plastics are not particularly strong.
Plastics are used widely in engineering because
they are cheap and have a resistance to atmos-
pheric corrosion; however, they are not particu-
larly strong.

1. and: There are two types of plastics. Thermoplastics
- are plastics. Thermosets are plastics.

2. and/whereas/and: Thermoplastics will soften when
heated. Thermoplastics will harden when cooled. Ther-
mosets set on heating. Thermosets will not remelt.

3. from/to: Plastics are used to make a great variety
of products. Plastics are used to make textiles. Plastics
are used to make engineering components.

4. such as: Plastics are available in many forms. Plas-
- tics are available in the form of sheets, tubes, rods, mould-
ing powders and resins.

5. to: Various methods are used. These methods con-
vert raw plastic into finished products. Compression
moulding is a common method. Compression moulding is
‘used for shaping thermosets.

6. with/which: The equipment consists of a press. The
press has two heated platens. The two heated platens car-
ry an upper and a lower mould.

7. then: Powder is placed in the lower mould. This is
moulding powder. The upper mould is pressed down on
the lower mould.

8. to/which: The pressure and the heat change the
powder. The powder becomes liquid plastic. The liquid
plastic fills the space between the moulds.

9. when/and: The chemical changes have taken place.
The mould is opened. The moulding is extracted.

10. by: Plastic bowls are made. The compression
moulding method is used.

Practice 6. Haizure B nocaeanem a6aale TeKCTa CAOXKHBIE NPEAAOKEHUS
H OGbACHHTE JOTHKY HX NMOCTPOECHHA, OPHEHTHPYSICh HA KOHHEKTODHI.
Mepesennte nocaeauee npenjoxenve a6aana Ha PYCCKHA A3IBIK.

Practice 7. 3anoMHHTe 3Ha4YeHHs BTODPHIX SJEMEHTOB ATPHOYTHBHBIX
coyeTanui.
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-tight — xapakrepusyer coennHenus, -proof, -resist-
ant — xapaKkrtepu3yeT cBoficTBa MmartepuaJjos. Hanpumep:
an air-tight connection — a connection which air
cannot pass through; a heat-resistant material —a
material which is not damaged by heat; a moisture-proof
coating — a coating which moisture cannot pass through;
an acid-proof cement — a cement which is not damaged
by acid

I'Iepeaenm‘e chaeayiouiHe COYETaHHA.

a gas-tight seal, an oil-proof cement, a water-
resistant grease, a light-proof coating, a water-tight
connection, a - sound-proof engine cladding, a rust-
proof suriace, a shock-proof mounting, a corrosion-
resistant steel, a weather-proof surface

Practice 8. Haiiante B 1-M a63ame Tekcra npujararteabkbie, 0603Ha-
yaiolHe NPEBOCXOJHYIO CTeNeHb KAYECTBa, H AaiTe HCXONHbIE (hopMbl
ITHX NMPHAATATENbHBIX.

Practice 9. Haliaute B 3TOM Xe ab3ane CJ0Ba-3aMECTHTEIH H YKaXKHTe,
KaKHe CA0OBA H3 TEKCTA OHH 3aMEMLAIOT.

Practice 10, Hnmenpuﬁenennoﬁ TabAHLel peKOMeHAyeTCs NOJb30BATb-
cfl, KOraa pedb HAET O KAACCHPHKAUUH,

Classification

There are two types of materials
three kinds
Materials are of several | sorts
many classes
fall into ] varieties
We can classify classes
divide . . categories| according
split materials |into several groups to...
: types

Engineering materials consist of | metals and non-metals.
include

Hakhaute B TEKCTE NPEAAOKeHH s, B KOTOPbIX FOBOPHTCH O KjJacCHUKaunn
MATEPHAJOB, H MEPEBEAUTE HX HA PYCCKHH A3HIK.

Practice 11. Moabaysics Ta6auneft Practice 10, npoussennre xaacchbu-
Kanuio: '

1. yue6unix 3aBenenuii CCCP;
2. Bolclinx yueGHbIX 3aBejeHHH BenukoGpuraHuu;
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3. dakyabTeTOB Baiuero yueGHOro 3aBeJleHHA;
4. cneuuanucToB B 06GJaCTH MailMHOCTPOEHHS;
5. BHIOB HHKEHEPHBIX MaTepHaJOB.

Text Study

Practice 1. a) Toabayacs, HHPopmauned Texcra, AOMONHHTE CXeMy.

Classification of Engineering Materials

i | éngi.neering materials
] <
| 1
I metals
mI I l | I
ferrous metals
1 L — I_L_I
v_| ] ] l i
copper steel thermo-
plastics

b) CocraBhTe KaK MOXHO GoJjblie NPEANONKEHHH, MOJAb3YICh CXEMOH.

Hanpumep:

I. Steel is a ferrous metal. 2. Iron and steel are ferrous
metals. 3. Steel is an engineering material. 4. Steel is a
metal. 5. Ferrous metals are engineering materials. 6
Metals are engineering materlals

Practice 2. a) HauepTute cxeMmul, oTpaxaioliue CBSI3b MEXKAY Cleayio-

MWHUMH OObEKTaMH.

1. alloys, copper, brass, pure metals, alumini-
um, metals; 2. milling machines, copy-miller, shap-
“ing machines, drilling machines, vertical shaper,
radial arm drill, machine-tools; 3. petrol engines, ex-
ternal-combustion engines, diesel engines, heat engines,
steam turbines, internal-combustion engines

b) CocraBbTe Kak MOXHO Gonbme npe,lmox(enuﬁ noJb3ysicb CBOHMH
cxemamu. Hanpumep:

Metals can be classified as pure metals and alloys.
- Copper and aluminium are examples of pure metals and
brass is an example of an alloy. ‘
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AFTER-TEXT SECTION
Text Discussion

Practice 1. OrtBerbTe Ha Bonpocsl no Teme “Engineering Materials”.

1. Name two kinds of materials used in engineering.
2. How are metals classified? 3. What’s the diiference
between ferrous and non-ferrous metals? 4. For what
purpose are some elements (such as chromium and tung-
~ sten) added to steel? 5. Name two kinds of non-metals.
6. What can you say about plastics’ classification and
properties? 7. In what cases are ceramics used?

Practice 2. MpurorosuTe cooGmenne no teme “Engineering Materials”
(Bocnoab3yfitech mJsi atoro cxemoit Practice 1 u3 pasgena “Text
Study” u aKTHBHOH JeKCHKOi1). ’

.

Practice 3. CuTyaunu ajs BbiCKa3biBaHHs.

1. Bol uHXeHep-Meraanypr. Baina 3agada — MOJYYHTb
BLICOKOKAUEeCTBEHHYIO JerHPOBaHHY0 cTanb. CKaxHure,
KaK Bbi MOxKeTe JOGHTHCA ITOFO.

2. Bawa naGopaTopusi NPOBOJAUT ONBITHI B yCJOBHAX BLICO-
Kux temnepatyp. CKaxkure, KAKUHMH KayeCTBaMH" JOJ K-
Ho o6JjapnaTh JabopaTopHoe ofopyaoBaHHe, KakKue
MartepuHasbl MOXHO HCIOAb30BaTh AJs €r0 H3roTOBJE-
HHUSL.

Active Vocabulary

O6nacte CymecTBHTeNb-  Fnarouas, CnoBa —

npHMeHeHHs Hble H COYeTaHHs rJ1aroJbHEE OpraHu3aro-

: . € CYIIeCTBH- COYeTaHHs pHl HayuHO#

TeJIbHBIMH H TeXHHYecC-

KOH MBICaH
BHIB HHXKeHep- | cast iron however
HHIX MarepHa- | steel therefore
JIOB alloy because

ferrous metal

non-ferrous.met-
al

tungsten

copper

brass

thermosets

thermoplastics
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I1podorscenue

CylecrButesn- r o C].J::;aa aTo-
O6anacrs HBIE H COYETaHHs JlaroJd, 0P u ;
NpHMEeHeHHs ¢ cyuecrsu- rJ1aroJ1bHble pbl Hay1HOH
TEdbHbIMH coueTaHus H TeXHHYeC-
KOH MBICJIH
XapaKTepPHCTHKH | corrosion to resist/to
MaTepHaJoB hardness withstand
corrosion
to improve the
properties
KJaaccHbHKaLuA to classify
06BEKTOB to divide into
BHAB BO3JEHCT- to undergo
BHSl Ha Marte- changes
pHANBl to shape
to add elements
Text 1B

PRE-TEXT SECTION

Practice 1. Hayuute anarpammy u Aalite PYCCKHE IKBHBANECHTH AHTAMH-
CKHM TEPMHHAM, O0O3HAYAIWHMM HA3BAHHA OTACALHLIX uacTed
aBTOMOOKAA.

Practice 2. FpounTtaiiTe TeKCT M onpegennte, W3 KaKHX MaTepHAJIOB
H3roToBJieHH OGO3HAueHHbie HA AWATPDAMME YacTH aBTOMOGHJS.

Practice 3. Bunumurte M3 2-ro a63aua Ka3BaHMA OTAEJAbHBIX 4acTel
Apuratens. Hakpure ux sHauenus B caoBape. Onpegeaure, w3
KaKHX MaTepRAJOB H3TOTOBJNEHH 3TH YacCTH.

Materials a Car is Made of

A car is made of different materials. The windscreen,
for example, is made of glass. The headlights are also
made of glass. The tyres are made of rubber. They are
filled with air. The air in the tyres is compressed (to
“approximately 1,56 gm/cm *). The body is made of metal.
The metal is painted. The steering wheel is made of
plastic. The mirrors are made of plastic and glass. This
car has two mirrors. The rear-view mirror is fixed to
the roof. The wing mirror is fixed to the door.
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~ The engine is made of different metals. The pistons are
made of aluminium and the valves are made of steel. The
springs are also made of steel.

rearview mirror + roof .
steering wheel

wing mirror windscreen

door

body

headlight

tyre Fig. 1.

AFTER-TEXT DISCUSSION

Bo/bHIHHCTBO NpeasoKeHH TeKcTa MOCTPOEHO MO MO-
aean: N + is/are made of N, rae neppoe N — TexHHuec-
KHi 00DbeKT, a BTOpoe — Ha3BaHue MmarepuaJa.

Practice 1. Tlpountafite TexcT u mopGepure W3 Hero npe;mox(ennﬂ’ K
puc. 1. . . :

Practice 2.

What is a car made of?

Hasopure matepnadnl, H3 KOTOPHIX CAENAHB YKA3AHHLIC Y3Jii K ACTANH

(Puc. 2).
C10C ]

| Fie.2.




Practice 3. Hayunte pHCYHOK MOTOLHKJIA H 3aNOJNHHTE NPONYCKH B
HHJKENPHBENEHHOM OTPBIBKE.

aluminium and glass

¥ aluminium and steel

A motorcycle is made of diiferent... The headlight,
for example, ... The tyres... They ... air. The fuel tank...
The metal... The saddle... The engine ... steel ... aluminium
and ... glass. It is ... to the handlebars. '

Practice 4. Onumnurte monen Ha pnc. 4. Hcnoan3yiite tekct Practice
3 xak oGpaseu.

pla#tic and glass

aluminium and steel Fig. 4.

Practice 5. Onumnre crepyiomue PHCYHKH, caeaysa oGpasuy.

Model: This cylinder block is made of cast iron.
There is a little carbon in cast iron.
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cast iron . aluminium alloy

2.5% — 3% carbon

90% — 95 % aluminium

cylinder block a gearbox
J
Fig.5.
rubber nickel steel
15% — 25 % sulphur : 3% — 4% nickel

car tyres valves

~

Fig. 6. -

Practice 6. Onuwuute AByxrakTuolfi GeH3HHOBHA ABHraTeNb, NMpeABapH-
TeJbHO 3aMOJHHB MPONYCKH B TeKCTe H HCNoJab3ysi HH$popMauno
aroro Texcra. [IpH nepeckase Hcnoab3yiiTe KOHCTPyKuun: there is/
there are; is/are made of.

aluminium 95 % + copper 5 %

alunux;mm alloy

engineﬁnrs —_—

fuel and air mixture
A,

fuel 10% + air 90%
\ “petrol 95% + 0il 5%

Fig. 7.

The engine {ins ... made ... aluminium alloy. Alumini-
um alloy ... made ... two metals. There is ... aluminium
(about 95°/,) and ... copper in most aluminium alloys...
Motorcycle engines (about 90 °/) have aluminium alloy
fins. There ... oil sump in this engine. There is ... oil
in the petrol. There is ... air and ... fuel in the fuel and
air mixture.
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Text 2A
READING AND COMPREHENSION

1. lMepeseante 3aron0BOK (OH TOUHO OTPAKAET CONEPIKAHHE TEKCTA).

Mpounrafite TEKCT U onpeaenure:

. B Kakom a03anie 0600LIeHHO H3J102eHbl TpeGoBaHudA K
COBPeMEHHbIM KOHCTPYKLHOHHBIM MaTepHaJaM;

. B KakHX JABYX af3auax HAeT peub O CBOHCTBax CTali;

. Kakoii a63al Tekcta oboGLiaeT cofep:KaHHE TaGJHILbI
(c. 207). )

New Steels Meet Changing Needs

- D

W N

As a structural material steel has two drawbacks: its
weight and its susceptibility to rust. Yet steel has long
been used, and in great quantities, in structural
applications from bridges and buildings to ships, auto-
mobiles and household appliances. This is because of
many advantages of steel. It is superior to other structural
materiais in strength, toughness, workability and
other properties that are critical for such applications,
and it is mass-produced with uniform, reliable quality
and at low cost.

Since steel is the most popular structural material
available, steel-makers make every effort to meet the
changing needs of these markets. New, more sophis-
ticated processes for steel-making and treatment have
led to steel products of higher grade and greater variety.

Yet, it can no longer be said that a steel product is
satisfactory if it is simply a good structural material.
Today’s market needs can be classified broadly as: 1}
the need for lighter weight; 2) the need for new properties;
3) the need for maximum performance; and 4) the need
for cost reduction. :

The need for lighter weight is really a requirement for
materials having higher specific.strength (strength/
specific gravity). Materials offering new properties not
found in conventional materials will include new breeds
of steel, hybrid materials and truly novel materials
such as amorphous metal. The need for maximum
performance calls for materials approaching the limits of
durability, toughness and the like. Finally, the need
to reduce costs is leading to materials diversification in
which steel materials precisely suited to a specific ap-
plication are developed.
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to

New families of steel products are steadily emerging.
meet these needs.
Let us look now at how steel needs have changed in

automotive industry and how steelmakers have met these

needs.

What is Needed in New Steels by Automotive Industry

| Changes in auto
industry’s
environment —

New requirement's
for steel by auto
industry —»

Steels which meet
auto industry’s
requirements

Fuel efficiency

Durability

Exhaust gas re-
striction

Noise restriction

Safety  require-
ments

Weight reduction,
tighter gauge of
steel

Corrosion resist-
ance

Heat resistance

Noise reduction
Rigid structure

High-strength -sheets with
good formability - (dual-
phase steel)

Coated sheets (one-side
galvanized sheets)

Heat-resistant stainless
sheets, aluminized sheets

Vibration-damping sheets

High-strength low-alloy
steel

WHILE-READING SECTION
Language Study

Practice 1. Bunumute u3 1-ro a63ana aurjauiicKie cjoBa H CJOBOCO-

4eTaHHSA, BHIPAKAIOIMHE MNOHATHA, CBA3AHHBE C HEAOCTATKAMH
(drawbacks) coBpeMeHHBX cTalefi M ¢ MX NPCHMYIIECTBAMH
(advantages). Moab3yach NOJHTEXHHIECKHM CJIOBApEM, 3ANOJHHTE
MOJIYYHBIIYIOCH CXEMY PYCCKHMH CJIOBOCOUETAHMSIMH,

Steel has
drawbacks and advantagés
.. 2).. D. 2).. 3).. 4)... 5)..

Practice 2. Bunnmmre u3 3-ro af3ana TeKcTa CJOBOCOYETAHNSR,

1)

BHIpaKaioluiHe TPeGOBAHHA K KOHCTPYKIHOHHBIM CTalfM Ha COBpe-
mennoM stane. Hafianre B 4-M a63aue H BHNHIIHTE NapaMeTpnl
(cnoBocoueTakns ), orBeyaioine 3TUM TpeGoBaHUAM. CxeMbl NOAKHES
6LiTh COCTABAEHHL HA AHTJIMACKOM B PYCCKOM Si3bIKaX.

need for lighter weight — highest specific strength

(pycckufi s3BHIK)
- new ...
— limits of ...
— ... diversification

(pycckuif s3bIK)
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Practice 3. Huxe nprsenena Ta6aHIa cBOACTB METANNOB, HE YMOMSIHYTHX

B TeKkcre. BuiGepuTe 3 nepeoro aGsauna Tekcra cBoficTBa METaNNO0B

H 3aKOHYHTE HMH TaGanuy. .
Property

Every engineering material possesses certain prop-
erties, or characteristics or qualities which we can find
by experiment; these properties may make the material
suitable or unsuitable for any particular purpose.

Here are some of the properties which metals may
have: '

Property Definition

fluid. : fluidity. It flows easily
when it melts.
plastic. plasticity. It pulls out of
shape without
breaking.
The metal is| elastic. It has | elasticity. It always returns
to its original
shape.
ductile. ductility. It can be stretched
_without break-
. ing.
malleable, malleability. | It can be ham-

. mered out of
shape without
breaking.

Practice 4. O6paTHTe BHHMAHHE HA elile OAHY MojeAb 0G0O3HAYEHHS
cBoficTB. 3anonnute TaGAHUY A0 KOHUA NO AHAJOTHM.

make/render 4- N + Adj

This makes/renders the | harder. hardens
metal softer. This { softens the metal.
stronger. strengthens
weaker. weakens
tighter.
This makes the screw looser. " This the screw,
flatter.

Practice 5. llepesenute cieayomue CI0BA H CIOBOCOYETAHHS HA PYCCKHit
A3bIK, NPH 3TOM [0raaaiiTech O 3HAYEHHH BBIJENEHHHIX KyPCHBOM
HHTEPHAUHOHAJIbHBIX CNOB. CNOBa, BhIE/ICHHbIE KUPHHIM WPHPTOM,—
«JIOXKHHE Npy3bsa nepesoaunkas. [lpoBepbTe HX 3HAYCHHA MO cao-
Bapi0 H YTOUHHTE 3HAYEHHE B JAHHOM CJIOBOCOYETAHHH.
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structural material, application, critical properties,
uniform properties, popular material, steel product, to
classify, specific strength, hybrid material, specific
application, automotive industry

Practice 6. a) Mpounraiire 1-4 a6sau, onpeneante dpynxumio it (its)
B KaXJOM mnpepjoxeHHd. Onpelesnnre, Kakoe CJaOBO 3ameHseT it
B KaXKAOM cJayuae. .

b) Mpounraite 3-ii a63an rekcra. Kakne (yHKUMH BHNOMHSET H KaK
nepeBoANTCA it B mMepBOM NpeanoxeHun aGzaua?

It

AN

Geamruios Y CHIIHTEIH
nugHOR ykazatensiioe || o e B NpeyIOxKeHus
MecTonMe e MECTOMMeHe (sB07H08) BBOJIATCH
OH, OHa oHO Y CHIHTeNbHbIE
: 1o we mepesommrrea | f o
UMERKD

Practice 7. TlepeBeante caenyioiue orpesku npepaoxennii. oabaysacs
cxemoit Practice 2, nepeBeaure 3-i a6aai Tekcra Ha PyCCKHiH A3bIK..
1. ..materials having higher specific strength...
2. Materials offering new properties... 3. ...materials ap-
proaching the limits of... '

N+ Ving KaKoi? TepeBOUTCA PYCCKHM
Kakue? > i
: NpUYACTHEM HA -WUU,
-suwiuii
Practice 8.
S 1 Vin has | v eq
are g have
AeHCTBHE MPOHCXOAMT JeliCTBHe MPOH30MLIIQ,
B HacTosiliee BpeMsi pe3yJbTaT HaJHIO

Onpeneante, KakHe H3 BLICKA3bBAHHMH OTBEUAIOT COAEPIKAHHIO TEKCTA.

a) 1. New processes for steelmaking are leading to
higher grade steels. 2. New processes for steelmaking
have led to higher grade steels.
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b) 1. Modern steels have approached the limits of
durability. 2. Modern steels are approaching the limits of
durability.

¢) 1. The need to reduce cost has led to materials
diversification. 2. The need to reduce cost is. leading to
materials diversification.

d) 1. Materials precisely suited to a specific applica-
. .tion have been developed. 2. Materials precisely suited to a

specific application are being developed.

Practice 9.

Mpuuacrue (Participle)

INpuuacrue

HeiicTBuTenbHbI 3an0r

CrpanaTtenbHu#i 3anor

Participle I (Indef-

inite) Bbipaxaer
AelCTBHE, ORHO-
BpeMeHHoe ¢ JeH-
CTBHEM CKa3yeMo-
FO ApeAsOXKeHHs

1. popma:. V ing
using
2. bynKuun:
a)  onpenejeHHe; Me-
CTO — PSIROM C omnpeje-
JIIeMBIM CYLIECTBHTENb-
HBIM; TI€PEBOA: UCNOAbL-
3yrowuli, UCnoabL306as-
wuii;
6) 06cT-BO; MECTO — Ha-
vaJo HJH KOHel npen-
JIOXKEHHS; NepeBoR: ne-
enpuyacTHEM uc-
noAb3Ys;
B) 4acTb HPOCTOFO CKa-
3yeMOro; MecTo — Ioc-
Je ra. to be; nepepon:
[J1IaroJoM B JIHYHOH
¢opme (...he is using...
...OH UCnoAb3yer...)

1. popma: being V ed

being used

2. dynkunn:

a) ompejeienHe;’ Me-
CTO — PSIOM € Oonpexe-
JNAEMBIM CYHIeCTBH-
TeJbHBIM; NEepeBOA: UC-
rioab3yemolil, UCNoAb30-
sannbll, Koropoud uc-
noAb3yeTcs;

6) 06CT-BO; MECTO — Ha-
4aJ0 HAH KOHel Tpea-
JIOXERHs; NepeBon: Oy-
dy«u ucnoav3oean; Ko-
2da (e2e0) ucnonvsosa-
au

Participle 1 (Per-
fect)  Bmipaxaer
fleicTBHe, Tpen-
mecTayloumee
JEHCTBHIO  CKasy-
€MOro npejoxe-
HHA

1. dopma: having+V ed
having used

2. dyHKIHsA: 06CT-BO; Me-
CTO — HayaJjlo HJH KO-
Hell NpeJJIOXKEeHHA; ne-
PeBOl: JeenpHYaCTHEM,
NPUAATOYHBIM NpeJIo-
KEHHEM — UCNOAb3O-
eas, kozda (om) uc-
noas3oean

1. popma: having been
+ Ved

having been used
2. pyHKuHR: 06CT-BO; Me-
CTO — Hayajio HJIH Ko-
Hel, MpeiJIOKEHHS; ne-
peBof: koeda (e20) uc-
noav3oeasy
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[Tpodoaxenue

[puuactue JefictBurenpuntit 3anor | CTpagaTenbHbill 3anor
Participle II 1. dopma: ... V ed
- used
2. pyHRUUYU:

“]a) onpenenerue (mpapoe
U JleBoe); MecTo — Psa-
JOM C oIpeje/sieMbiM
CYILIeCTBHTE/NbHEIM; Ile-
PeBOML: ucnosv3yemil,
UCNoOAbL308AHHLLU;

6) o6CcT-BO; MECTO — Ha-
4aJ10 HJIH KOHel, npeasio-
JKEHHS; NepeBon: Kozda
(e20) ucnoarv3osasru

Haiinute B 3-M ab3ane TekcTa NpHYAcTHbiE 0GOPOTH M 3aMEHHTE KX HA
TIPHAATOUHbIE PEAJOKEHHS, COXPAHHB 3HAYEHHE BCETO npep,.nomeﬂuu
B LEJIOM.

Practice 10. Crpynnupyfite npeatomenus 8 3aBHCHMOCTH OT QyHKUKH

Participle (.

1. We were demonstrated an operating engine. 2.
Designing new systems we can use electronic computers.
3. Having finished the experiment the engineers started a
series of new tests. 4. Introducing steam into engine
cylinders we drive a steam engine. 5. A barometer is an
instrument measuring atmospheric pressure. 6. Metals
being used in industry in the form of alloys have better
properties than pure metals. 7. Having made many experi-
ments scientists proved that electricity had an atomic
character. 8. Being the cheapest of the metals cast iron
is widely used everywhere. 9. A neutron is a.particle
having the same mass as a proton but carrying no electri-
cal charge.

Practice 11. NepeBeante npe)mox(euuﬂ' u3 Practice 10 -Ha pyccxuﬁ'naux.

Practice 12. B kakoM H3 HHXKeNnpHBeReHHBIX npepnoxennii Participle 1
umeer ¢yHkunio obcrosteancrsa? [lepeseaure npeasoxexnst Ha
PYCCKHH A3BIK.

1. An automobile begins its life in the fully mechanized
assembly department. 2. The area of the recently built
car works on the Kama river is almost 1000 hectares. 3.
:The cars are going through special tests called “the
‘Belgian road” and the washboard road. 4. The results
‘obtained were carefully studied. 5. When frozen, water
is a colourless solid known as ice. 6. The steering system
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used has been tested by the research engineefs of the
safety device laboratory. 7. When assembled the car
undergoes various tests. :

Practice 13.

CJi0Ba. — OpraHM3aTopbl HAyuyHOH M TEXHHYECKOH MbIC-
JIH OTNpENEeNsOT JIOTHKY Hay4YHO-TeXHHYECKOTOo TeKcra: yet
odnako (NPOTHBONOCTABJEHHE), Sifice TaK Kak (MpuYuHA),
if ecau (ycnoBue).

Coeaunure caeayiomue NpepJoXKeHHs, COXPAHHB JOTHKY TeKCTa H Hc-
NoJib3yA HYXKHbIA KOHHEKTOp.

1. Steel has some drawbacks. Steel has long been used
as structural material. (since, yet) 2. Steel is superior to
other structural materials. Steel has long been used as

-structural material. (since, yet) 3. Steel is the most popu-

lar structural material. Steel-makers create new proces-
ses for steelmaking. (since, yet). 4. Steel product is not
satisfactory. Steel product is simply a good structural
material. (if, since, yet) 5. The need for maximum
performance will be met. The materials approach the
limits of toughness. (if, yet). 6. The need to reduce
costs has not yet been met. The materials precisely
suited to a specific application are not developed. (if,
since) ‘

Text Study

Practice 1. Hayuute taGauny Ha c. 207. Halinure, Kakne H3 ee 4acrei
COOTBETCTBYIOT TOfi YAacTH TEKCTa, e H3JOXeHb TPeGoBaHHE K
coBpeMeHHbiM cTaasM. [locrpoiite ananorduHylo Tabauuy pas
ofaacTH MaUIHHOCTPOEHHs, B KOTOPOA Bl CHEUHAAHIHPYETECH.

AFTER-TEXT SECTION

Text Discussion

Practice 1. OTBerbTe HA cjeayioilie BONPOCH.

1. Name two drawbacks of modern steel materials.
2. Name the advantages of steel over other metals. 3.
In what fields of engineering has steel been long used?
4. What are the modern needs for steel development? 5.
How could these needs be met? (Use Practice 2, p. 201). 6.
How have modern steel needs changed in automotive
industry? (Use the table on p. 207).
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Practice 2. Mpurorosste cOOGUIEHHSE HA cAeAyOllHE TeMB (BOCNIOAL3Yii-
Tech AKTHBHHIM CJOBapeM).

1. JlocToHHCTBAa H HEHOCTATKH COBPEMEeHHBIX KOHCTDYK-
HHOHHBIX cTasell (BOCNOJb3yHTeCh TaKKe AHarpaMMoH

Practice 1,

c. 207).

2. Tpe6oBaHHA K COBpPeMEHHbIM KOHCTPYKIIHOHHEIM CTaIAM
-.(Bocmonbsyiitecp Practice 2, ¢. 207).
3. TenpeHUMH B COBDEMEHHOM pPa3BUTHH cTajell (CM.
Practice 2, c. 207).

4. TeHAeHUMH B PA3BUTHH CTajell B aBTOMOGHJIECTPOCHHH
(Bocmosb3yiiTech TabJuueld B TeKCTe).

Active Vocabulary

to offer new
properties

to call for

to reduce cost

O6aactb CyliecTBHTeNb- Tnarodm, Caoba —
NpPUMEHEHHs] | Hble M COYETaHHS rJ1aroJibHble OpraHH3aTopHl
C CYHIecTBH- couyeTaHHus HayuHoH M
TeJIbHBIMH TEXHHYECKOH
MBICJIH
KauecTBeHHue | strength since
H Konmuect- | specific strength as
BeHHbiE Xa- toughness finally
pakrepuctuku | workability yet
MarepHaJja grade, high ,
grade
weight
property
performance
cost
durability
uniform quality
reliable quality
THIBI, BHIb structural mate-
MarepHaJio rial
hybrid material
amorphous met-
al .
obaacts npo- | specific applica- | to meet the needs
H3poacTBa M| tion of markets
npumenennst | structural appli- | to be mass-prod-
MarepyasnoB cation uced
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Text 2B

PRE-TEXT SECTION

Practice 1. lIpountaiite TeXCT H yKaxuTe, KAKHE MATEPHAAN YIIOMAHYTHI
B HeM. :

Practice 2. Pacmndpyiire nanHble, XapaxrepuaylomHe PpaznHYHBIE
martepHanan. O6paTHTe NPH 3TOM BHHMAHHE HA PA3MEPHOCTH:
1) mec; 2) Touka nuianjieHMA; 3) comepKaHHe MeTaaaa B aemie, B
.MOPCKoO#l BOne. i

Practice 3. B pasnene “Aluminium” coobmaercs o cpoiicTBax
YHCTOTO AJIOMHHHSA, €ro CIIABOB H 00 yay4llleHHH 3THX CBOWCTB B
npenecce oGpaboTkn. Onpenennte:

1. Kakue 3T0-cBOHCTBA; 2. C KAKHMH 3JIeMEHTaMH CIJaB-
JAAI0T aJIOMHHHHA; 3. KaKde [Ipoliecchl YJYy4llIaloT CBOHCTBA
aJIIOMHHHSI H €ro CHJaBoB

Non-Ferrous Metals

Although ferrous alloys are specified for more engi-
neering applications than all non-ferrous metals com-
bined, the large family of non-ferrous metals offers a
wider variety of characteristics and mechanical proper-
ties. For example, the lightest metal is lithium, 0,53
g/cm® the heaviest, osmium, weighs 22,5 g/cm®—
nearly twice the weight of lead. Mercury melts at
around — 38 °F, and tungsten, the metal with the
highest melting point, liquefies at 6,170 °F. :

Availability, abundance, and the cost of converting
the metal into useful forms — all play important parts in
selecting a non-ferrous metal. One ton of earth contains
about 81,000 g of the most abundant metal of lamd,
. aluminium. One ton of sea water, on the other hand,
contains more magnesium than any other metal (about
1,272 g). All sources combined, magnesium is the most
abundant metal on earth. But because magnesium is
diificult to convert to a useful metal, it may cost several
times that of the least expensive and most easily produced
metal, iron billet.

Although nearly 80%/, of all elements are called “met-
als”, only about two dozen of these are used as struc-
tural engineering materials. Of the balance, however,
many are used as coatings, in electronic devices, as
nuclear materials, and as minor constituents in other

systems.
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Aluminium

Aluminium is lightweight, strong, and readily
formable. Aluminium and its alloys, numbering in the
hundreds, are available in all common commercial
forms. Because of their high thermal conductivity, many
aluminium alloys are used as electrical conductors.

Commercially pure aluminium has a tensile strength
of about 13,000 psi. Cold-working the metal approximate-
ly doubles its strength. For greater strength aluminium is
alloyed with other elements such as manganese, sili-
con, copper, magnesium or zink. Some alloys are
further strengthened and hardened by heat treatments.
Most aluminium alloys lose strength at elevated tempera-
tures, although some retain significant strength to
500 °F.

AFTER-TEXT DISCUSSION
Practice 1. Onpenenure, Kakasn H3 CXeM TOUHee MEPeaeT JOTHKY TEKCTa.

1. 2.

KoHcraraumsa akra ‘Koucrarauus drakra KoHcTaTais pakma
Nl N2 Nt
Y X 4 : ¥
npumep, iopxeep- 1| npumep, noxrsep- | | mpuMep, NOMIBEPRAA0-]
Kpgommit daxr KpaowHi  GaxT roumii daxt N° 1

\ / ] Y
BLIBOJ 06 HCIIONb -

TAUKA PaKTa
30BAHMM UBCTHBIX Ko:{m t‘b
METaLIOB N 2
l -

npHMep, OATBEP ~
Koaoumit paxT N° 1,
daxt N 2 u Brmon

npHMep, IOATBE PKAAI0
nii axT N° 2

Y

BBIBOA

npuMep

Practice 2. Bunuuiute cBoficTBa pa3iH4YHBX MATEPHAJIOB, YROMHHAEMbBIX
B Tekcte (oTTouMeM oGosHawena rpada, Tpedyiouias 3anoaHeHHs).
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abundant

Practice 3. OTeeTbTe Ha CHAeAYIOIIHE BOMPOCH.

1. Which of the non-ferrous metals is the most abun-
dant metal of earth? 2. Which is the most abundant metal
of land? 3. What factors define the selection of materials?
4. Why is magnesium so expensive? 5. Name the proper-
ties of aluminium. 6. How are the properties of pure alumi-
nium improved?

Text 3A

READING AND COMPREHENSION

1. MpounTaiiTe TeKCT U onpeaeauTe GyHKuuIo Kaxnoro a6saua. Bapuan-
THl RaHH HHXKe:

Tpe6OBaHHﬂ K njactMaccam, )
XapaKTEPUCTUKH U NMPUMCHCHHE ILJIACTMACC,
onpepe/ieHHe IMNOHATHS <«IvlacTMacca» H cnocobul ee
MOJTYUYCHUH,

pasaunyHbpie B3rJIAAbl HA BO3MOXXHOCTH MNPHMEHEHHA
nacTMacc M IOATBepXKJeHue (onpoBep:KeHHe) 3ITHX
B3rsiioB (HBa a63aua).

2. Ucnoab3ys orBeTHl 3apanus 1, nochoﬁTe AHarpamMmy, OTPaKaoliyio
JIOTHYECKYI0 CTPYKTYpPY TEKCTa.

- W=

Plastics

- Plastics are a large and varied group of materials
consisting of combinations of carbon and oxygen,
hydrogen, nitrogen, and other organic and inorganic
elements. While solid in its finished state, a plastic is
at some stage in its manufacture, liquid and capable
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of being formed into various shapes. Forming is most
usually done through the application, either singly or
together, of heat and pressure. There are over 40 dii-
ferent families of plastics in commercial use today, and
each may have dozens of subtypes and variations.

A successful design in plastics is always a compromise
among highest performance, attractive appearance,
efficient production, and lowest cost. Achieving the best
compromise requires satisfying the mechanical require-
ments of the part, utilizing the most economical resin or
compound that will perform satisfactorily, and choosing
a manufacturing process compatible with the part design
and material choice. :

Most people have now outgrown the impression that
plastics are low-cost substitute materials. Those that
still view plastics as cheap and unreliable have not kept
up with developments in polymer technology for the past
ten years.

Many plastics did indeed evolve as replacements for
natural products such as rubber, ivory, silk or wool,
which became unavailable or on short supply. But the
new materials did not necessarily replace the older ones
permanently nor make them obsolete. In many cases,
they met an increased demand that could not be met by
the natural product alone.

Today’s engineering resins and compounds serve in
the most demanding environments. Their toughness,
lightness, strength, and corrosion resistance have won
many significant applications for these materials in
transportation, industrial and consumer products. The
engineering plastics are now challenging the domains
traditionally held by metals: truly load-bearing, struc-
tural parts.

WHILE-READING SECTION

- Language Study

Practice 1. MepeBeanTte caexyouine CioBa H CJOBOCOUeTaHHA; pa3Geiite
HX HA TeMaTHYeCKHe TPYNIbl H PA3MECTHTE B COOTBETCTBYIOLLYIO
rpady Tabanus (GopMy TaGAHLB NPeAJNOXKHTE CAMH).

' a) cyIecTBHTEAbHbIC: )

carbon, forming, manufacture, performance, produc-
tion, appearance, resin, compound, oxygen, hydrogen,
inorganic element, polymer technology, rubber, silk, wool,
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toughness, mtrogen transportatlon consumer goods,
lightness, corrosion resistance, strength, heat, pressure,
commercial use

b) raaroam:

to achieve, to requlre to satisfy, to outgrow, to keep
up, to become to replace, to meet demands, to increase
demands, to win :

C) mpHJIarartesbHLle:

solid, liquid, satisfactory, hlgh attractive, efficient,
economlcal cheap, unreliable, available, significant

BoaMoXHasl TeMaTHKa COOTBETCTBYIOIHX rpad Tab/H-
UL '

BHABl MaTepHaNOB, 3JEMEHTOB;
XapakTepHCTHKH maTepHa/noB (mjaacrMacc);
chepnl npuMeHeHHs IacTMacc;
YCAOBHS H3IOTOBJEHHMS OJ1ACTMAcC,;
[IpOrpecc B Pa3BUTHH HOBBIX MAaTepHaNoB (IaA
.rJ1aroJioB) ;
6. ¢H3HUecKoe COCTOSIHHE MaTepHaoB (;um npuJara-
TeJNbHBIX) ; _
7. mpeuMylilecTBa mJjacTMacc.

G W N~

NposepuTe NPaBHABLHOCTL BLIGPAHHBIX BAMH 3HAYEHHH CJI0B M CJAOBOCO-
4eTaHHi MO KOHTEKCTy.

Practice 2. Bunumure u3 2-ro a63ama TexcTa CJAOBOCOYCTAHMSA, BbIpA-
XalolHe NOHATHA, ONpeAeAmomHe TPeGOBaAHUA K KOHCTPYKUHN
nanennt u3 nnacrmace. Hafinure H BHOAmMTE H3 3TOrO Ke ab3ana
CJAOBOCOYETAHKA, OnpejeasiomiHe cnocolbi yIOBACTBOPEHHR STHX
TpeGopanuil. CxeMbl RONAXKHE ObiTh COCTaBACHH HA AHTAHACKOM M
pycckom s3pikax. Hanpumep:

1. highest performance»mechanical requirements of

the part
BbICIIHE XapPAKTePHCTHKH — MeXaHH4YeCKHe CBOHUCTBA
JeTaJH

2.

3.

4.

Practice 3. llepesennre caenyouie CAOBA H CAOBOCOYETAHAS HA PYCCKHil
fI3bIK, NpH 3ITOM noranaﬁ‘recs 0 3HAYECHHH BBIACAECHHBX Kypcupom
HHTCPHANHOHAJBHBIX CJOB. 3navyeHus CJIOB, BBIAEJEHHBIX )KHPHHM
uipupToM, HEOGXOAHMO YTOUHHTL MO KOHTEKCTY.
group, combination, organic element, finished state,

forming, commercial use, compromise, efficient produc-
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tion, mechanical requirement, substitute material, natural
product, transportation, structural part

Practice 4.

is
Ving + {are * .. V+ Ving
v

HazBaHue npouecca Ha3BaHHC MIPOLIECCA

~.

TepeBOOMTCA CYUICCTBHTENBHBIM

Mepeeante caenywouine OTPE3KH NPeAJdOKeHHHA Ha pycckud samk. Haii-
AHTE 3TH MPEAJONKEHHA B TEKCTe M NEPEBEAHTE HX NOAHOCTLIO.

1. Forming is usually... 2. Achieving ... requires... 3.
..requires satisfying the... ..requires utilizing the...
5. ..requires choosing the... '

Practice 5.

Fepynanii (Gerund)

10 HesnuHasA ¢opma raarosa, Bepaxaiolias npouecc
JeACTBHA H coBMellaioilas B cefe CBOHCTBa riaarosa H
CYILIECTBHTEJLHOrO. ‘

BHEM CKa3yeMmoro)

BpPEMEHHOE ¢ JefCT-

1. ®opma JleACTBHTENBHMA « CrpasarenbHui
3azor 3aJnor
Indefinite (Bupa)ka- V ing being + V ed
€T JleHCTBHe, OflHO- | using being used

Perfect  (Bmpaxaer
HeficTBHe, npealle-
cTByIOllee  JAeficT-
BHIO CKasyeMmoro)

having 4+ V ed
having used

having been + V ed
having been used

2, byukuus

Mecrto B mpejaJjioXeHHH

Ilepeson

1. nomaexamee

2. UMeHHaf 4acTb
CKa3yeMmoro

nepexn CKasyeMhiM

[ocJIe [71aroya-CBsi3KH
to be

CYLIEeCTBHTE/IbHOE, HH-
(QHHATHB
CYLIeCTBHTEAbHOE
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ITpodosscenue

2. Oynxuns Mecto B npeasioeHun ITepesox
3. nomoJsHeHHe nocJje CKasyeMmoro CYIIECTBHTEJbHOE,
HHOHHHTHB

4. onpepeJienue -

a) npasoe '} mocjie onpeaenseMoro | CylleCTBHTEJIbHOe
CYILECTBHTENBHOTO
¢ npesjorom of

6) nesoe nepej onpeaeaseMbIM
CyIIeCTBHTEIbLHBIM

5. 06CcTOATENBCTBO Hayajo MJHM KOHel, | CyUIeCTBHTeJIbHOE ¢
NpefJIcKeHHsI; Kak NPeAJIoroM; Aeenpu-
HPaBHJIO, nocJje yacTHe
TPejJIoroB

Crpynnupyiite npeaJoKeHHsi B 3aBHCHMOCTH OT (YHKIHH repyHAus.

‘1. Casting is a process of forming metal objects. 2.
The open-hearth process is one of the most important
methods of making steel. 3. Numerous methods have been
developed for producing metal castings. 4. The test need-
ed increasing the temperature of the molten metal. 5.
There are some ways of obtaining high quality alloys. 6.
After pouring, the molten metal is allowed to solidify in
a mold. 7. Aluminium has a melting point of 658,7 °C.

Practice 6. Ilepesennte npepsoxenns u3 Practice 5 na pycckuii s3nik,

Practice 7. llepeBenure rpynniﬂ CJOB M npeajoxenus. Oparure BHHMA-
HHE HA NEPEBOA NPEAJIOroB Nepel repyHauem:

in Apu; on, upon no, nocae, npu; by nyrem, nocpedcreon,

npu nomowiu; without 6e3

in building, in melting; on heating, on completing,
on melting; by introducing; without employing, without
machining

1. In building new metallurgical works, engineers
have to solve many different problems. 2. In melting
steel, foundrymen use electric furnaces, crucible furnaces
“and converters. 3. Liquids and gases expand on heating.
4. On completing the construction, the cupola was tested .
in operation. 5. Casting is a process of forming metal
objects by melting metal and pouring it into molds. 6.
By introducing new foundry methods the engineers im-
prove the quality of castings and the speed of manufacture.
7. High-grade castings can’t be produced without employ-
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ing electric furnaces. 8. Most castings can’t be employed
as parts of complex mechanisms without machining and
finishing.

Practice 8.
CaoxHblit repyHaRaAbHbIE 0GOPOT
1. ®opma.
IMpursaxareabHoe Me- Gerund (c orHo-
CTOHMEHHe CAIMMHACSA K HeMy

HIH -+ CJIOBaMH)
CyILIecTBHTEILHOE (B
obLieM HJH NpHTAKA-
TeJBLHOM Iajexe)

2. INepesopn.

ITepeBoguTCS NPUAATOYHBIM TPETOKEHHEM, BBOAHMEIM
CJI0BaMH: TO, 4TO; TO20, 4TO; O TOM, 4ro. Ilpu 3ToM
CYLeCTBHTE/NbHOE (MecTOHMMeHHe), CTOosiliee mepej repyH-
JHeM, CTaHOBHTCS MojAJeXKallliM, a repyHAauil — ckaaye-
mbiM. Hanpumep:

Your working at the plant helps you to master techni-
cal subjects. To, uro BEl paGoTaere Ha 3aBojJe, MOMOraer
BaM YCBaHWBaTh T€XHHYECKHE NAHCLHMJIHHEL.

a) Haiiaure repynauaibunie 060poTHl H NepeBeAMTEe NPEAJOKEHHS HA

PYCCKHA $13biK.

1. We know of Newton’s having developed principles
of mechanics. 2. Mankind is interested in atomic energy
being used only for peaceful purposes. 3. We know of
Soviet metallurgical industry having made a great
progress. 4. We speak about cupolas being used for
melting cast iron. 5. Great attention is paid to the metal
being heated to the proper temperature. 6. That sand
molds are the oldest method for producing metal castings
is a well-known fact. 7. We speak about casting metals,
molding sands and refractories being the main foundry
materials.

b) Onpepeaurte popmul U Ppynkuun repynnun. Iepesenure npeansoxenus
Ha PYCCKHA A3bIK.

1. Melting may be done in cupolas, air furnaces,
electric furnaces, etc. 2. Some metals require treatment
before being placed in the melting furnace. 3. Carrying

221



molten metal is usually performed in crane ladles. 4. The
most favourable characteristic of a sand casting is its
retaining good strength at moderately elevated tempera-
ture. 5. Melting is very important in the production of
high-quality castings. 6. We know of electric furnaces
being used for the production of high-grade castings. 7.
A foundry can’t operate without employing proper found-
ry materials.

Practice 9. Boinumute caeaywoune AeficTBHA, cjielyss MpHBEIEHHOMY
o6pasuy H HHCTPYKUMH.
Model: Plastics are a large group of materials. This
- group consists of a combination of different
elements.
Plastics are a large group of materials consisting
of a combination of different elements.

1. Plastics are a group of new materials. These
materials replace natural products. 2. Plastics achieve
high toughness, lightness and strength. These properties
win many significant applications.for these materials. 3.
A successful design in plastics is a compromise among
highest performance, attractive appearance, efficient
production and lowest cost. This compromise needs
satisfying the mechanical requirement of the part, util-
izing the most economical resin and meeting other
requirements.

Practice 10.

Conocrasaenne Participle 1 u Gerund

1. ®opmbl HOJHOCTHIO COBMNAAAIOT.
2. OrnHyHTE bHBIE MPH3HAKH:
a) Participle | — o ]
6) Gerund — HaJiHYy#e HApPeNJIOFOB, NPHTSXKATENb-
HbIX MECTOMMEHHH (CYLIeCTBHTE/NbHHX B NPHTIXKATENbHOM
Hny ofileM najexe) nepen -ing ¢gopmoil.

3. DyHKHHH:
D yHKIHA : Gerund Participle I
1. IMoanexauee. Melting is performed —
) . in melting furnaces.
2. Yacte  mpocToro |- — The engineer is pre-
CKa3yeMoro. ) paring a series of
experiments.
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fIpodoracenue

PyHrHA Gerund Participle 1
3. Umennan uyactb | The best way to solve —
cKa3yeMmoro. this problem is ex-
perimenting.
4. Onpepenente. The principle of oper- | We were demonstrat-
i ating this mechan- ed an operating
: ism is simple. furnace.
5. Ipamoe nonoane- | The foundrymen com- —
HHe. pleted melting in
time.

6. O6cToATEILCTBO. After being subjected |Having been subject-
to all tests the ma- | ed to all tests the
chine was stopped. machine was stop-

ped.
4. Tlepesoa:

a) Participle I — npuuactHeM (akTHBHBEIM H NACCHB-
HEIM) HACTOSILIETO H MPOLIEAIIero BpeMeHH; NPHAATOYHBIM
npeanoXKeHHeM.

6) Gerund — CylmeCTBHTENbHHM, HHQUHATHBOM, Iee-
NpUYacTHeM, NPHIATOYHBIM NpPeANOXKEHHEM.

Onpenennte dopMy H dyuxunio V ing. flepeseante nNpepaokeHws Ha

PYCCKHI A3BIK.

1. Heating the gas increases the speed of the mole-
cules. 2. Having made the experiment, the research engineer
recorded the data. 3. Translating from one language to
another we can use electronic computers. 4. Translating
from one language to another has been accomplished by
an automatic computer. 5. The failure was due to the
operator’s having been careless in using the instrument. -
6. The cupola is the most generally used melting process
for cast iron, the fuel economy being highest and ease of
mampulatlon greatest. 7. The Bessemer converter is used
in steel making. 8. Cupola melting is continuous. 9. All
non-ferrous alloys having a lower melting temperature
than iron alloys are melted in crucible furnaces, open-
flame furnaces and electric furnaces.

Practice 11. Hafiaure B Texkcre caosa Ha -ing pacnpe.u,e.'m-re uX B
Tabanny.

Participle 1 Gerund
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Practice 12. Onpeneiure, KakWe H3 BBICKA3HBAHHA COOTBETCTBYIOT
COEPKAHHIO TEKCTA.

N+ Ved . ‘has
N + + Ved
have
HIefCTBHE NMPOUCXOAHIO JefiCTBHE IPOU3OILIO
B MPOLIIOM B MPOLLIOM, HO

pe3yabpTar HaJMKLo

a) 1. Plastics evolved as replacements for natural
products. 2. Plastics have evolved as replacements for
natural products.

b) 1. Those people who considered plastics unreliable
did not keep up with the developments in polymer
technology in the past. 2. Those people who consider
plastics unreliable have not kept up with the develop-
ments in polymer technology for the past.ten years.

c) 1. Plastics properties won many applications for
these materials in the past. 2. Plastics properties have
won many applications for these materials.

Practice 13. Hafinute B TeKCTe NpeisioXKenHsi, B KOTOPHIX yHOTPEGieHn
AaHnble KOHCTPYKHHH; NepeBeJlHTe HX HA PYcCKuii A3bIK.

1. either ... or aubo ... aubo; 2. such as raxue kak

Practice 14. Coepnnnre c:lenyloin.ne OPERJIOKEHHS], HCMOJNL30BAB CJIOBA —
OPraHu3aTopHl HAYYHOH H TEXHHHECKOH MBICAH:
that is why sor nouwemy, however odnako, thus caedo-
8ATeAbHO

1. Plastics are solid in finished state. Plastics are
liquid at some stage in manufacture. (that is why, how-
ever) 2. Plastics are light, strong, corrosion-resistant.
They have won many significant applications in industry
and transportation. (thus, however) 3. Most people have
outgrown the impression that plastics are low-cost
substitute materials. There are people who still view
plastics as cheap and unreliable. (however, that is why)

Practice 15. Halinute B Tekcre mpuaarareibHble, 0603HAYAIOMWHE CPAB-
HHTEJILHYI0 M NPEBOCXOJHYIO CTeNeHb KauecTBa, H Aaiite HCXOmHLIE
opMbl 3ITHX HpHJIAraTeNbHBIX.

Practice 16. Hadfinute Bo 2-M n 3-M a63anax cJaoBa-3aMecTHTEIH H
YKaXHTe, KaKue CJ0BA H3 TEKCTa OHH 3aMellaloT.
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Practice 17. Kakumé caoBaM¥ H CJAOBOCOMETAHMSAMH JAAHHOrO TEKCTa
MOXHO 6b10 61 AONOARKTL Tabanny KaaccHPuKannH, TPUBEACHHYIO
B Practice 10 na c. 199?

Practice 18. TlocraBbTe BCeBO3MOXKHLIE BONPOCH KO BCeM NPeANOKEHHAM
nocieaxero a63ana TexcTa, MOJUb3YsCh BONPOCHTENbHHIMH CAOBAMH:
what, what kind of, where, which, how many, when.

Text Study

Practice 1. 3amonHxTe NPONYCKH B JOTHUECKOH CXEeMe TEKCTa Mpeajioxe-
HHAMH H3 TEKCTa.

MOHATHE
“nacTMacehr”

5

€O co 6Bt

iacTMace

H3TOTOBJICHHUA [spmi

TpeGoBaHus K
IUTacTMaccam

croco6at

YIOOBIIETEODE~

HHA TpeGo-
BaHUAM

Inacrmace

NpHMEHEHHE

B HacroAweM

B NpOLUTOM

Kak mJaaH Aaaa nepeckasa.

croBapem.

AFTER-TEXT SECTION
Text Discussion

Practice 1. TMepeckaxkure TeKCT, HCMONb3Ysl BHILICAPHBEACHHYIO cxeMy:

Active Vocabulary

BOCHOJlbsyﬁ'I‘er TAKXKE AaAKTHBHBM

O6aacTb
npUMeHeHHS

CymecTsh-
TeJIbHBE H
COYETaHHSA C
CYIECTBH-
TeAbHBIMH

Cnaronn

Ilpunara-
TeJIbHble

BHAB 3JIEMeH-
TOB MaTepH-
aJjoB

carbon

oxygen

hydrogen

nitrogen

organic element

inorganic ele-
ment

plastics

8 3akas MNe 521

295



Ipodoascenue

CyliecTBHTENb-
O6nactp Hble H COUETaHHA Faarons Ilpuaara-
HpHMeHeHHs C CylleCTBH- TeJNbHblE
TeNbHbIMH
cBoiicTBa Ma- | corrosion resist-
TepHaJoB ance
’ strength
lightness
toughness
ycaoBua usro- | forming
ToBJMeHHs H | heat
cnoco6sl u3- | pressure
rOTOBJIEHUA
nJaacTMace
nporpecc B to achieve
pa3sBUTHH to satisfy re-
MaTepHaJoB quirements
to meet de-
mands
to keep up
to outgrow
to win
dbusnueckoe solid
COCTOSIHHE liquid
BEIECTB; attractive
npenMyllle- reliable
cTBa OAHOrQ cheap
marepHana available
nepen  Apy- economical
UM

Text 3B

Pre-Text Section

llpoqu'raﬁ're TEKCT B ONnpeAeHHTe:

1. kakue CYLLECTBYIOT ABE€ OCHOBHBI€ TI'DYIIbl BOJIOKHA;
2. B KakoM ab3ale Haer pedb O BHAAX CHHTETHUYECKOro

BOJIOKHA,

3. KakKHe JIBa acHeKkTa, CBSi3aHHble CO CTEKJIOBOJOKHOM,

paccMarpuBalOTCca B MOCJIEAHEM absaue.
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Fibers

Fibers are probably the oldest engineering materials
used by man. Jute, flax, and hemp have been used for
“engineered” products such as rope, cordage, nets, water
hose, and containers since antiquity. Other plant and ani-
mal fibers have been used for felts, paper, brushes, and
heavy structural cloth. ’

The fiber industry is clearly divided between natural
fibers (from plant, animal, or mineral sources) and
synthetic fibers. Many synthetic fibers have been devel-
oped specifically to replace natural fibers, because syn-
thetics often behave more predictably and are usually
more uniform in size.

For engineering purposes, glass, metallic, and organ-
ically derived synthetic fibers are most significant. Nylon,
for example, is used for belting, nets, hose, rope,
parachutes, webbing, ballistic cloths, and as reinforce-
ment in tyres. )

Metal fibers are used in high-strength, ~high-
temperature, light-weight composite materials for aero-
space applications. Fiber composites improve the strength-
to-weight ratio of base materials such as titanium and
aluminium. Metal-fiber composites are used in turbine
compressor blades, heavy-duty bearings, pressure vessels
and spacecraft re-entry shields. Boron, carbon, graphite,
and refractory oxide fibers are common materials used in
high-strength fiber composites.

Glass fibers are probably the most common of all
synthetic engineering fibers. These fibers are the finest
of all fibers, typically 1 to 4 microns in diameter. Glass
fibers are used for heat, sound, and electrical insulation;
filters; reinforcements for thermoplastics and thermoset
resins and for rubber (such as in tyres); fabrics; and
fiber optics.
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P2

After-Text Discussion

Practice 1. OnpenennTe, KaKas U3 CXeM TOYHee MEPENAET JOFHKY TEKCTa.

BCTYIUICHHE . BCTyIUTIEHHE
KJaccHpHKAUMA KnaccupuKaums
BOJIOKHA . BOJIOKHA

N\ v
L] L I

ENfals

Practice 2. 3anonsuTe creayomyo Taéany.

Bua BosnokHa CgoiicrBa ITpumMenerne

aHri. PYCCK. aHra, PYCCK. aHra. .| pycek.

1. metal
fiber

2. glass
fiber

Practice 3. a) BurmareabHo n3yunte TaGaMuy W BHNOJHHTE Npepiarae-
Mbli€ 3a]aHus.

.Plastics vs. Metals

Properties of plastics which may be

Favorable: 1. Lighter weight. 2. Better chemical and
moisture resistance. 3. Better resistance to shock and
vibration. 4. Transparent or translucent. 5. Tend to absorb
vibration and sound. 6. Higher abrasion and wear resist-
ance. 7. Self-lubricating. 8. Often easier to fabricate.
9. Can have integral color. 10. Cost trend is downward.
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Unfavorable: 1. Lower strength. 2. Much higher ther-
mal expansion. 3. More susceptible to creep, cold flow,
and deformation under load. 4. Lower heat resistance —
both to thermal degradation and heat distortion. 5. More
subject to embrittlement at low temperature. 6. Softer.
7. Less ductile. 8. Change dimensions through absorption
of moisture or solvents. 9. Flammable. 10. Some varieties
are degraded by ultraviolet radiation. 11. Most cost more
(per cu in.) than competing metals. Nearly all cost more
per pound.

Either favorable or unfavorable: 1. They are flexible.
Even rigid varieties are more resilient than metals. 2. They
are electrical non-conductors. 3. They are thermal insula-
tors. 4. They are formed through the application of heat
and pressure.

Exceptions: 1. Some reinforced plastics (glass-rein-
forced epoxies, polyesters, and phenolics) are nearly as
rigid and strong (particularly in relation to weight) as
most steels. They may be even more dimensionally stable.

2. Some oriented films and sheets (oriented poly-
esters) may have greater strength-to-weight ratios than
cold-rolied steels.

3. Some plastics are now cheaper than competing met-
als (nylons vs. brass, acetal vs. zinc, acrylic vs. stainless
steel). ‘

4. Some plastics are tougher at low than at normal
temperatures (acrylic has no known brittle point). '

5. Many plastic-metal combinations extend the range
of useful applications of both (metal-vinyl laminates,
leaded vinyls, metallized polyesters).

6. Plastic and metal components may be combined to
produce a desired balance of properties (plastic parts
with molded-in, threaded metal inserts; gears with cast-
iron hubs and nylon teeth; gear trains with alternate steel
and phenolic gears; and rotating bearings with metal
shaft and housing and nylon bearing liner).

7. Metallic fillers in plastics can make them electrical-
ly or thermally conductive or give them magnetic prop-
erties.

* b) 1. Pacckaxurte 06 ocCHOBHBIX cBoOlcTBaxX maacrmacc. 2. Pacckaxurte o
CBOHCTBAX, KOTOPbie MOXKHO PACCMATPHBATD KaK MOJOXKHTEJNbHbIE WK
OTPHLATENbHBIE.

c) CpasunTe OCHOBHbIE CBOWCTBA MAacTMacc H Merannos. (Mcnonsaydite
MPH CPABHCHHH CTENEHH CPABHEHHsl, COIO3bl CPABHEHHSH).
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SELF-TRAINING PRACTICE: SUPPLEMENTARY TEXTS

Text 1

Pre-Text Section

Practice 1. Mpountafite TeKcT n HafiauTe B Hem HHdopMaLHIO NO chenyio-
HIHM BONpOCcam:

1. 0 KakHX MeTa/Jax M CluIaBaX YIIOMHHAeTCsl B TEKCTe;

2. B 4eM COCTOMT CyTb Npollecca MOJYYEHHs! YYWKOBOro
4YyryHa B JOMEHHOH meun;

3. KakuM 06pa3oM MOXHO YJYYIIHTb CTPYKTYpPY (Kauect-
BO) 4yryHa.

Metals for Motoring

The parts of your car come in ail kinds of different
shapes and sizes and, what is equally important, in a wide
variety of diiferent materials. Let us have an in-depth
look at car materials. '

Iron. Obviously the bulk of a motor car is made from
‘metals based on iron. Iron is an element that has a chemi-
. cal symbol Fe and is the father of the ferrous family. It is
obtained by filling a blast furnace with iron oxides or car-
bonates and coke, setting light to the mass and blowing
air through it. The carbon in the coke and the oxygen in the
iron oxide combine to produce carbon monoxide that burns
and takes more oxygen from the iron part of the furnace
charge to give carbon dioxide. As the temperature in-
creases the iron melts and, from time to time, is allowed to
flow out of the bottom of the furnace into special troughs
cut into the sand floor of the iron works.

Blast furnace-produced iron, the basic material of
steels, contains between 3 and 4%/, of carbon and smaller
percentages of impurities such as sulphur, silicon,
phosphorus and manganese. ,

Cast iron. Ordinary cast iron is produced by melting
pig iron and pouring it into moulds, made of sand, to get
it to set into complex shapes. It is a cheap material that is
soft, fairly brittle and unsuitable for anything that takes a
- tension or bending load. In compression there is virtually
no plastic deformation or elasticity; it just suddenly frac-
tures across a plane at about 55°. So cast iron is used for
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castings such as crank-cases, gearboxes and rear
axles.

If the pig iron used for casting is specially selected to
have smaller amounts of carbon and a low sulphur and
phosphorous content and the rate of cooling the casting is
controlled to a slow rate, then the structure of the iron is
improved. The graphite can be made to form into balls or
modules, which are much stronger than the usual plates
or starfish shapes and the iron part tends to form as pear-
lite. These cast irons are two or three times as strong in
tension as ordinary grey cast iron and have a certain .
amount of elasticity and less brittleness. They are used for
crankshafts as it is much easier to cast a crankshaft shape
than to forge it. )

Copper. The main constituent of the brass/bronze fam-
ily is copper, which is obtained by roasting the copper
sulphide ores to remove the arsenic and antimony. impuri-
ties and then smelting the ores in a furnace to produce the
molten metal. Copper is soft, ductile and easily worked
and is difficult to produce in a really pure state. Plain
~ copper-is seldom used for anything but electrical compo-
nents in cars, due to its low resistance. It is used for pipe-
work because of its ductility, but has been replaced by
cheaper and better materials. :

Aluminium. Aluminium is produced by electrolytic
means from bauxite, an aluminium hydroxide, and makes
a good clean casting with a fairly coarse grain structure.
It is a fair substitute for cast iron except that it is a bit
more ductile. On the other hand, it can be rolled or drawn
into sheets, rods, and tubes that can be bent due to their
ductility whereas cast iron cannot.

The aluminium alloys with copper, manganese, silicon
and nickel are pretty numerous and are selected either for
their corrosion resistance, high electrical conductivity,
ductility and/or higher strength. '

blast furnace [omeHHasn impurities BKIOUeHHS
fieub to pour (to cast) into
to set light saxurarh moulds 3anuBath B hopmbl
to blow air nponysatb BO3- . pig ‘iron uyIIKOBHI} 4yryH
nyx grey cast iron cepuifi 4yryH
charge wuxra to forge koBaTthb
to melt nnasuThL to roast BbIXKHraTh
to flow out BhiTexaTh casting orauBKa
trough xenob substitute 3amenarenp
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After-Text Section

Practice 1. Cymmupyiite nonyyennyio Bamu HHPOPMALHIO, 3ANONIHHB Cae-
ayomyio Tabanny. <

Marepuanu Hcxonnoe coipbe CaoiicTBa Tpumenenue

pig iron

grey cast iron
pearlite
copper
aluminium

Text 2

Pre-Text Section

Practice 1. Mpounraiite BBOANLIN a63anm u Bmgenute HHbopmauxo o6
OCHOBHHIX NOTPeGHTENNX HOBHX COPTOB CTAJH B O6uleM MAaIUHHO-
crpoennn. Onpesennte, 0 KaKHX COPTax CTAMR HAET Pedb B TEKCTAX
AnB.

General ‘Machinery and New Steel Products

With the growing scale of civil engineering works and
their spread into frigid zones and underwater sites, con-
struction equipment such as bulldozers, dump trucks, hy-
draulic cranes and power shovels are becoming larger
and larger. Their performance is meanwhile being im-
proved. by the addition of microcomputer systems. Petro-
chemical equipment, too, is being designed for use under se-
verer conditions than ever before. For such steel users, the
steel industry has developed more economical steel mate-
rials with notable improvements in properties. Some
examples are introduced below.

Text A
Non-Quenched/Tempered High-Strength Steel

This is a steel with tensile strength above 60 kgf/mm?
and in the as-rolled (untempered) state. Lowering the
material’s carbon equivalent and using the latest rolling
technique have remarkably improved its weldability, work-
ability and low-temperature toughness. It is highly suit-
ed to use in construction equipment — and, being an as-
rolled material, it is also quite economical.
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Text B

Wear-Resistant Steels

A new series of steels featuring excellent resistance to
wear, cracking and deformation are being used for the
parts of construction equipment that come into direct con-
tact with rocks, dirt and sand. The series includes three

“types — one for use where toughness is most needed, one
for general use and one for use where economy is most
important — and each type is further divided into five
grades according to hardness, which ranges from .235
to 401.

Wide Application of Non-« Quenched/Tempered
Steel in Construction Equipment

Shoveldozer

LYYy YY &0

:
Ay, N
h‘/"c?f::.f’s 2

C frame

Blade

Dump truck
Truck crane

Chassis frame

Qutrigger
scale macmta6 weldability ceapusaemoctb
diump truck camocBan toughness XecTKOCTb, MPOYHOCTh
shovel skckaBaTop : hardness TBepaOCTb
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After-Text Section

Practice 1. Kaxosui csoficTsa crans, onwcaunoft » rexcre? 'me oua npu-
MeHsAerca? ’

Practice 2. Hasosnre Bce mexanHsMu, H3oBpaKenubie Ha PHCYHKE. Onu-
WHTE MO-BHTAHACKH KaXKALA MEXAHH3M HA PHCYHKe, HCTOAb3YA
MOAENDb: :

IA is made of B]

Practice 3. KakoBn oT/HuKA B THNAX CTaNH OAHONA M TOWH JKe CepHH, ONH-
cannofi B Texcre B?

Text 3
Pre-Text Section

Practice 1. Onpeneante n3 BBoAHOro a63ana, Kaxue Hyxau aBToMobuie-
CTPOEHHSI RONIKHB YAOBACTBOPUTD 32BOAM, NPOH3BOASINHE CTAJb.

Practice 2. O xakHX coprax cranam HaeT peus B Tekcre A M B Texcre B?

Practice 3. B Kaxnx‘yénax aBTOMOGHAA HCMOABIYIOTCH ITH CTAJH?

Automobiles
and New Steel Products

Raising fuel efficiency and complying with legal regula-
tions related to safety and durability are pressing issues
in the automotive industry. Steelmakers must supply ma-
terials that help to meet these goals while reducing users’
costs as well. Described below are new steel products that
answer the needs of automobile manufacturers in several
specific ways. '

Lightweight Steel Sheets

Text A
Formable High-Strength Steel Sheets

These sheets, used for the outer panels of automobiles,
offer both high strength and good workability — proper-
ties which until now were difficult to combine in a single
product. They can be thin due to their high strength, and
their thinness saves weight. The new sheets resist denting
by flying pebbles and are stiff enough to prevent noise and
vibration when the vehicle is running. They are now avail-
able in several types: sheets for general forming, with
good bendability; low-yield ratio sheets with high strength
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and high ductility; sheets for deep drawing, with high
Lankford value; and sheets of bake-hardening type for
deep drawing, their strength rising when paint-baked.
These products are offered in a range of tensile strength
from 35 to 100 kgf/mm?. Coated and one-side coated high-
strength steel sheets are also on the market.

Text B
Plastic-Sandwiching Steel Sheets

In this product, a plastic sheet is sandwiched between
two steel sheets. A type recently supplied to one automo- -
bile maker, consisting of a 0,6-mm plastic sheet between
two 0,2-mm steel sheets, is only half the weight of the
usual 1-mm steel sheet and yet has the same rigidity. It is
used for trunk-lid panels and air-cleaner .covers.

Structure of Plastic - Sandwiching Steel Sheets

‘ i Skin material (carbon steel,

stainless steel, etc.)

XM

Core material (polypropylene, etc.')

to comply with regulations noa- pebble Kamenb, ranbka

YHHATLCA NMpaBHAAM stiff xectkuit

pressing issues HacywHbole npo6-  bendability cru6aemocts
JIeMbl ductility koBkocTb

goal uenb, 3asaua rigidity xetTkocTb

denting oGpa3soBaHHe BMSATHH trunk-lid kpeimka 6arakHuka

cover KOXyXx

Aiter-Text Section

Practice 1. O xaKuX CBOACTBAaX CTaJH HAET Peub B TeKcTe A? B TekcTe B?

Practice 2. Yro, xpome 06J1aCTH NPHMeHEHHS, 00 befHHSIET 06a TeKCTa MoK
onuo# py6purkoi? .

Text 4
Pre-Text Section
Practice 1. KakoBn cnenuduyeckne norpeGHOCTH B HOBLIX COPTAX CTANH

B CTPOHTEAbHON TexHHKe? (Cp. ¢ OGIMM MRHIKHOCTPOEHHEM H ABTO-
MOGHJecTpoeHHEM. )
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Practice 2. O xkakom BuAe cranu HEeT pedn B TeKcTe?
Construction and New Steel Products

With the trend toward structures of increasing size,
the construction industry is emphasizing high strength
and low cost when specifying materials, along with ef-
fectiveness in shortening the construction term. The im-
portance of corrosion resistance has risen with the in-
crease in construction projects in coastal districts and off-
shore, and good weathering performance is in great de-
mand for all construction materials. In this field, durabili-
- ty takes priority over low initial cost. A variety of steel
materials have been developed to satisfy today’s construc-
tion needs.

Easy-to-Use Reinforcing Materials

Steel Fiber

Steel fiber for reinforcing concrete is another .recent
innovation. Its flat shape gives this fiber a large effective
surface for good adhesion to concrete. Mixed into concrete
in a ratio of 1-2°/ by volume, it remarkably improves the
bending strength, tensile strength and impact strength
of the concrete. It has already proved its usefulness in the
construction of roads, runways, and floor slabs for
bridges and tunnels.

trend nanmpasnenue, TeHAEHUHS concrete Geron ‘
to take priority over 3d. 6mte  adhesion cuensenne, mpnMmaHue

6osiee BaXKHbIM in a ratio of B cooTHOWeHHH, B npo-
fiber BonokHo TIOPLLHH

to reinforce apmupoBats, mpusa- slab naura
BATb ECTKOCTH

After-Text Section

Practice 1. Onupasicb Ha MH@oOpMaunio Te'i(cra, 3AN0JAHNTE CIEAYIOULYI0
Tabanuy.

Bun marepuana XapaxTepHcTHKa IprumeHenue
aHrJaI. PYCCK. aHII. PYCCK. aHrJaI. PYCCK.
A. Steel 1. 1. ..
fiber 2. .. ) : 2. ..
3. . 3. .
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Text b

Pre-Text Section

Practice 1. TlpounTaiiTe TEKCT H O03arjaaBbTe €ro.

Pure aluminum has good corrosion resistance and
working and forming properties but poor machining char-
acteristics and low mechanical strength. By adding other
elements to aluminum, its strength and machining char-
acteristics can be improved. Such a combination of two
or more elements, at least one of which'is metallic, is cal-
led an alloy and the predominant metal in the system is
referred to as the base metal.

Silicon, copper, zinc and magnesium are common al-
loying elements and are often added to aluminum in sub-
stantial proportions. Iron, manganese, nickel, chromium,
titanium, antimony, cadmium, cerium, lithium, beryllium
and molybdenum are also added in smaller proportions
with various beneficial effects.

Titanium, tungsten, cerium and molybdenum all con-
tribute to grain refinement of cast aluminum. Manganese
and antimony are often added to improve corrosion resist-
ance. Cobalt and nickel affect strength and workability
while cadmium and tin increase hardness in heat treatable
alloys.

The market penetration of ZA alloys has been aided by
the fact that traditional high volume foundry metals have
significant shortcomings that detract from their inhérent
advantages:

cast iron has high energy and machining costs, protec-
tive finishes are nearly always required and there are in-
dustry environmeéntal problems;

bronze has high material and energy costs and the
environmental problem of lead for many important alloys;

aluminum has limitations in strength, bearing proper-
ties and finishing along with moderately high energy
costs. Of course, each of these classic materials does have
distinct advantages in given applications.

In contrast, the zinc casting alloys have advantages
that are highly attractive to foundries:

excellent casting properties;

low energy consumption;

pollution free melting and casting;

excellent machinability;

lower material cost and density than bronze.
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shortcoming = drawback  nemo-  bearing properties cBoiicTBa HecTH

CTaTOK HarpysKy
protective finish samurHoe mo- ZA=zink-+aluminum
KpbiTHE .

environmental problems npoGae-
MH 3alMTHE OKpYXKalwomle#i cpe-
Abl

After-Text Section

Practice 1. Cymmupyfite uudopMauwio Tekcra, AONOJHHB CJACAYIOLIHE

TaGAHIB,
Mexonund Jlerupyiompue Leab BHeceHHAa R06aBOK
Marepuadn noGaBKH aHIL. pYCCK.
Pure aluminum| 1. toimprove grain | yayumense wua-
refinement MEJIbYEHHS 3e-
pua
2. to increase hard-
ness in heat
treatable al-
loys
3. manganese
and antimo-
ny
4. yBeJIHYEeHHe
NPOYHOCTH H
CHOCOGHOCTH K
MeXaHH4ecKoi
oSpaborke
" Marepuan Ipeumymecrsa Henocrarku
aurJa. PYCCK. aHra. PYCCK. aura. pYCCK.
l. cast iron cheap . | very brittle
2. bronze —*
3. aluminum
4. ZA alloys

* 3HakoM (—) ormeuennt rpadul, e TpebyiolHe 3aNOTHEHHUS.
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Text 6

Pre-Text Section
Practice 1. lpounrafite Texcr. )

A Wonder Metal

The story of titanium is extraordinary. To begin with,
it was discovered twice. A British scientist, William Gre-
gor, found it first and called it menachanite, and six years
later, in*1797, M. H. Klaproth, a German chemist, also
_ found it and gave it its present name.

For many years, titanium was of inretest only to re-
search chemists — it was considered too brittle to be of
any practical value. Yet it was the impurities with which
it was usually associated (it forms compounds easily
with nearly every known element) that made it brittle.

It cost the chemists in many countries endless efiorts
to isolate pure titanium and even more to start producing
it commercially. In 1948 the world stock of pure tita-
nium was only ten tons. Today the output is much larger.

Titanium has one surprising property — it is complete-
ly inert in biological media, something the medical com-
munity was quick to notice. It is being used to make artifi-
cial joints and many other things necessary in surgery at
the Priorov Central Institute of Traumatology and Ortho-
pedics. Titanium instruments do not corrode, and are thir-
ty per cent lighter than instruments made of stainless
steel. .

Titanium’s high standard of corrosion resistance,
lightness, tensile strength, and the ease of forging, rolling
and stamping are finding it more and more uses. Tita-
nium alloys are very useful in mechanical engineering,
and for chemical and refractory apparatus. Titanium
helped Soviet design engineers to surmount the sound and
heat barriers in supersonic and high-altitude aircraft
designing. On earth, it shows good work at chemical
plants, in the pulp-and-paper and food industries. More-
over, it is still a source of surprise for the investigator.

A group of researchers at our Institute, under the
leadership of Professor. I. Kornilov, D. Sc. (Chemistry),
produced a material that has a kind of “memory”, as the
following experiment shows: a thin bent strip of the new
alloy was clamped to a stand, a 500-gram weight hung on
the free end. A current was passed through for several
seconds, which heated the strip to more than 100 °C. As if
commanded by an enigmatic force, it straightened out
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like a tight spring and lifted the load. When the current
was switched off, the strip gradually went back to its orig-
inal shape. The cycle was repeated a number of times,
and the strip always “remembered” its original shape.
The surprising phenomenon of direct conversion of ther-
mal energy into mechanical is seen with the naked eye.

The explanation is in the crystalline modifications of
titanium-nickel alloy which, changing with the tempera-
ture, also changes back again.

This is why the material has a “memory” and special
acoustic properties. At room temperature, the alloy called
titanium nickeloid becomes soft, ductile and does not pro-
duce the characteristic metallic sound when struck. How-
ever, when it is heated to a certain temperature, it
becomes hard, resilient and ringing.

There will undoubtedly be some unusual applications
for this phenomenon in the future — even at this early
stage it is clear that titanium-nickeloid-based alloys will
be useful in many areas. For instance, in sensitive pickups
which are activated by a change in temperature, in
acoustics for sound absorption, etc., etc. v

Titanium and its alloys are coming out in the com-
mercial field — they have already made quite a name for
themselves as structural materials. .

brittle xpynxuit , JIIOJIO3HO-GYyMaXHa  MPOMBIII-
impurity npumecs JIEHHOCTD
output Bunyck strip nonocka
media cpena -~ to clamp sakpenasTs
artificial joints uckyccrsennne cy-  current Tok

CTaBH to straighten out BunpamasThcs
surgery Xupyprust tight spring Tyras npyxuna
tensile strength npounoctb na pas-  load = weight 39. rpys

PHIB ) conversion npeoGpasoBakue, npes-
refractory orneynopusiii pailieHHe
to surmount the barrier npeono- when struck NpH yaape

Jaerb Gapbep sensitive pickup uyBcTBHTEABLHBIH
pulp-and-paper industry nen- ajantep, 3ByKOCHHMateJb

After-Text Section

Practice 1. Bul o3HakoMuaHCh C cofgepkanneM TekcTa. OTMerbTe, KakHe
H3 HHIKENPHBELEHHBIX YTBEPKAEHHH COOTBETCTBYIOT COAEPKAHHIO
TEKCTA.

I. Titanium was discovered twice. 2. Pure titanium
is found in nature. 3. Titanium forms compounds with
many elements. 4. To isolate pure titanium isn’t difficult.
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5. Titanium is light, strong and corrosion resistant. 6. It is
active in biological media. 7. Titanium can be used in sur-
gery. 8. Titanium alloys can’t be used as structural ma-
terials.

Practice 2. Mepeuncinre 061acTH NpPHMEHEHHS] THTAHA H €ro CNJaBOB.

Practice 3. Cxaxwure, 0 4eM CBHAETEJILCTBYET Pe3yJbTAT ONBITA, OMUCAH-
woro B Tekcre. [IloaTBepanTe CBOH OTBET COOTBETCTBYIOUMIHMH
NOJOXKEHHSIMH TeKCTa.

Text 7

Pre-Text Section

Practice 1. llepene;uu'e 3aroiOBOK TEKCTA H CKAIKHTE, O 4YeM, NO Baile-
My MHEHHIO, NoiileT B HEM peyb. :

Practice 2. MpounTtaiire Tekct. CooTBEeTCTBYET AM Balle MPERXNOIOKEHHE
(haKTHYECKOMY COAEPIKAHHIO TeKcTa?

Practice 3. Halfinure B TekcTe OTBETH HA CAEAYOUME BOMPOCH.

1. What is plastic memory? 2. In what cases is this
memory undesirable? 3. What phenomena does the change
in mechanical properties of polymers result from?
4, List four ways of plastic memory exploitation.

Plastic Parts That Remember

Thermoplastics can be bent, pulled, or squeezed into
various useful shapes. But eventually —especially if you
add heat — they return to their original form. This is
known as plastic memory. Plastic memory offers some
interesting design possibilities.

Thermoplastics never forget. You deform them; and
after a while, depending on temperature, they move batk
toward their original shape.

When most materials are bent, stretched, or compres-
sed, they somehow alter their molecular structure or grain
orientation to accommodate the deformation — per-
manently. Not so with polymers. Polymers temporarily -
assume the deformed shape but always maintain internal
stresses that want to force the material back to its original
shape. Usually, this desire to change shape is called plas-
tic memory,

This so-called memory is often undesirable. Some-
times people prefer that thermoplastic parts forget their
original shape and stay put — especially when the parts
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must be formed, machined, or rapidly cooled. However,

this memory, or mstablhty, can be used advantageously.

The time/temperature-dependent change in mechan-
ical properties results from stress relaxation and other
viscoelastic phenomena typical of .polymers. When the
change is an unwanted limitation, it is called creep. When
the change is skilfully adapted to the overall design, it is
called plastic memory.

Most plastic parts can be produced with a built-in
memory. That is, the tendency to move into a new shape is
included as an integral part of the design. So then, after
the parts are assembled in place, a small amount of heat
can make them change shape.

Seals, gaskets and seamless covers for tubing and

wiring are typical examples.

' In other applications, plastic parts can be deformed
during assembly, then allowed to return to their original
shape. In this case, parts can be stretched around obsta-
cles without permanent damage.

Potential memory exists in all thermoplastics. Poly-
olefins, neoprene, silicone, and some other polymers can
be given a memory either by radiation or by a chemical
change.

Memory can be exploited in four ways:

1) The component is deformed at room temperature.
Upon heating, the component recovers its original di-

. mensions.

2) The component is deformed at an elevated tempera-
ture and — while held in the strained condition — it is
cooled to room temperature so that the deformation is
“frozen in”. Upon reheatmg, the component returns to its
original dimensions.

3) The component is used in a confmed situation under
constant stress. The deformed sections try to return to
their original dimensions or form. Since the part is re-
strained from doing this, a stress— in addition to the nor-
mal elasticity — is produced which is most often used for
sealing.

4) The component is deformed for a short interval,
then the stress is removed. After a time, at room tempera-
ture, most of the deformation is recovered. This condition
is often used for installation of parts over obstructions.

to bend (bent) u3rubatb to squeeze = to compress CXKH-
to pull = to stretch Tsamyrb, na- MaTtb

TATHBATH memory namsirb
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to maintain stress coxpansTh.Ha-
npsiKeHHe

(un)desirable (He)KenatenpHul

to stay put ocrapaThcsi HeH3MeH-
HBIM

creep KpHIN, NOJN3y4ecTb, NJACTH-
yeckas pedopmauus

built-in memory sanporpamMmupo-
BaHHasA (BCTPOeHHAsA) MaMsAThb

seals, gaskets and seamless cov-

ers for tubing and wiring
PasIMYHOro poja MPOKMAAKH H
GecIIOBHEIE MOKPHITHA AASA TPYS
H NPOBOJIOKH
is “frozen in” npuocTaHoB/IEHa
to confine orpannunBsars, fepxath
B TpaHHLaX

- to restrain yzepxusatb

Text 8

Pre-Text Section

Practice 1. MNMpouurafite 3aro/oBox TEXCTa U MEPEBEAHTE €ro.

Practice 2. Tpoutute TekcT H HaliiHTe B HeM MH(OPMALMIO MO ClEAYI0-
UM BOMpocam:

1. cBoiicTBa HOBOrO MaTepHalfa;

2. Kakue TPaJMLHOHHBIE MaTepHasbl OH MOXET 3aMe-
HHTD, .
3. o6snacTb MpHMeHEHHs] HOBOIO MaTepHaJia.

Glass Fiber Reinforced Phenolic Thermosets

An extensive series of high performance glass fiber
reinforced phenolic thermosets, the RX 800 series, has
been introduced by the Molding Materials Div., Rogers
Corp. Free of asbestos, the series’ initial six grades are
said to possess the high performance mechanical, electri-
cal, and thermal properties normally found in asbestos
reinforced compounds. They are designed for demanding
automative and electrical appilcations and are said to be
an excellent choice for replacement of die cast metal parts.

Combinations of impact strength, electrical properties,
dimensional stability, processibility, heat resistance, and
price appear to make the RX 800s cost-effective replace-
ments for asbestos-containing thermosets, engineering
thermoplastics, and die cast metal. Processing character-
istics are suitable for injection or compression molding.

initial grades mepsbie mMapku

replacement 3amena

diecast parts gerasu, oruTee nox
JaBJeHHEM

injection

} moulding
compression

dimensional stability cnoco6uocts
COXpaHAITh pasMepbl

processibility cnioco6rocTs k 06pa-
6oTKe

HHMEKUHOHHOe MPEeccoBaHHe
npeccobaHue B popmax

243



JEHOTATHASL CXEMA

L ENGINEERING MATERIALS |

cost
reduction

new
properties

maximum
perfor=
mance

!

metals I I non-metals I

l ferrous I I non-ferrous] [ ceramics ] rplastics J
cast iron steel alurm copper bronze
. nium
Y
properties
¥ )
lightness || strength good formability properties
toughness lightness strength corrosion
resistance




UNIT VI

‘Materials Technology

Text 1A. Changes in Materials Technology

Text 1B. Working With New Materials

Text 2A. Foundry. Metal Casting — a Basic
Manufacturing Process

Text 2B. The Fundamentals of Forging

Text 3A. Metal Cutting

Text 3B. Factors Affecting Machinability

Self-Training Practice: Supplementary Texts

Text 1A

READING AND COMPREHENSION

1. Npountaiite sarnasue H Nociennui aésan texcra. O nporpecce Kakoi
00AaCTH HAYKM HJIM TeXHHKH HAET pevb B TeKcTe? MoxkHO aH 00 sTom
y3HaTh, NPOYHTAB TOJbKO 3araasHe?

2. MpocmoTpuTe 2-ii 1 3-it a63aupl TeKCTa H HAHANTE NDEANOKEHHS, CO-
aepxcame coollLIeHHe O 1lesX, C KOTOPHIMH NPOBOASITCH H3MEHEHHs
B TEXHOJIOTHH MALIWHOCTPOCHHS.

Changes in Materials Technology

Since the technology of any age is founded upon the
materials of the age, the era of new materials will have a
. profound eiffect on engineering of the future.

Not only new materials, but related, and equally im-
portant, new and improved and less wasteful processes
for the shaping, treating and finishing of both traditional
and new materials are continuously being developed. It
is important that an engineer should be familiar with
them. These include casting, injection molding and rota-
tional molding of components of ever increasing size,
complexity and accuracy; manufacture of more complex

“components by powder metallurgy techniques; steel form-
ing and casting processes based on new, larger and more
mechanized machines, giving reduced waste and closer
tolerances; the avoidance of waste in forging by the use of
powder metallurgy or cast pressforms and new finishing
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processes for metals and plastics, just to name a few. A
high proportion of these processes is aimed at the produc-
tion of complex, accurate shapes with a much smaller
number of operations and with far less waste than the
traditional methods of metal manufacture.

Joining techniques have developed to unprecedented
level of sophistication and are also providing opportu-
nities for economies. It is necessary to mention that these
newer techniques allow the manufacture of complicated
parts by welding together simpler sub-units requiring
little machining; such assemblies can be made from a varie-
ty of materials. The methods can also be used effectively
for assembly, allowing savings to be made in both mate-
rials and machine utilization.

The brief review of new processes above has indicated
that a new materials technology is rapidly emerging, pro-
viding new opportunities and challenges for imaginative
product design and for more efficient manufacture.

WHILE-READING SECTION

Language Study

Practice 1. JlorapafiTech 0 3Ha9€HHH BLIKENEHARX KYPCHBOM HHTEPHALHO-
HAJIbLHBLIX C0B. 3HAYEHHe CJO0B, BLIACJEHHBIX XHPHHIM WPHDTOM,
. yrounute no caosapio. fpoBepusTe NPaBHABHOCTL BHIOPAHHMX BaMH
3HaueHnR MO KOHTEKCTY.
technology, era, to have an effect, process, finishing,
traditional materials, manufacture, complex component,
mechanized machine, pressform, accurate shape, joining
technique, assemblies, assembly, to indicate
Practice 2. Toab3ysch cloBapem, nepeBequTe CNO0BA, 0603HAYAIOIME

H3JeJHA, NoAYyHaeMbie B Pe3yAbTATE ONpPedeNCHHBIX TEXHOAOrHYECKHX
nponeccos. IIpumep npusegen B 1-i cTpoxke TaGanubl.

IMpouece
- Pesyabrar
raaroi CYIIECTBHTENAbHOE
aHra. PYCCK. aHrJaL PYCCK. aHrJaI. PYCCK.

to cast oTauBaTh |casting JIAThE casting OTJIHBKA
to forge {xkoBatb forging KOBKa forging
to assem- |coGupath [assembly |cGopka assembly
ble
to mould |dopmo- moulding |dopmoska, {moulding

BaTh, OfT- npeccosa-

JHBaTh B HHe B ¢op-

dopmy Max
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Prac-ﬂce 3.

MO}.IaJIbele rjaroJinl, BCTpETUBLUHECA BaM B TEKCTe, -
MOTYT MMeTh Cjaeayloline 3Hauenusi: should scesaressno,
caedyer; 8noane gepostuo; can/could goamoxcno, pears-
HO, 8NOAHE B8EpPOATHO. )

a) Onpepeante, B KAKOM 3HAUEHHH BHICTYNAOT 9TH TJIarojs B RAHHOM

Tekcre (2-#f a63an, 3-i aGsau).

b) CocraBbTe npepjoxeHHsa, noan3ysach Tabauuehr. [Ipensapurensuo
BCIOMHHTE 3HAYEHHA APYrHX MOJLAANLHBIX TAAr0JOB.

The engineer should | be used effectively for welding.

These methods could know the cost of materials.

New materials can develop new and improved proces-
technology must ses.

provide new oppertunities for
more efficient manufacture.

Practice 4. a). MayunTte WKany, NOKA3LBAOLYIO CTENEHs BEPOATHOCTH
neficTeui, BUPANKAEMYI0 MOAAALHLIMH [IATOARMH.

uncertain might - ,
: may" -
could
" can
should.
ought to
would
will
certain must

b) 3anoannTe NPONYCKH B CACAYIOUEM TEKCTE MOAANLHLIMH [NATOAMH.
Mepeseante noayuHsIuniicsi BAPHAHT TEKCTA. YTOYHMTE, HACKONbKO
BEPOAITHO AeHCTBHE, KOTOPOE BBORHT MOZAJLHHN raaron.

Corrosion

Corrosion attacks all engineering materials; especial-
ly metals.

No material ... be completely corrosion-resistant. Even’
stainless steels ... corrode. Engineers ..., however, fight
corrosion. For example, they ... use high-purity metals
because these metals are more resistant than alloys. They
... also make sure that two dissimilar metals are not al-
lowed to touch each other. Finally engineers ... protect the
surfaces of the metals in many different ways. One of the
most common methods ... be to paint them.
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Practice 5.

1. Adj + er

2. more/less | Adj
close tolerances Tounble pomycka — closer tolerances

6osiee TOuHBIE AOMyCKa

a) HaligiTte B TeKCTe NpHAAraTeJbHule B CPABHHTEAbHON CTENEHH H HA30-
" BHTe NPEAMETH, KauecTBa KOTOPHIX CPABHHBAIOTCS.

— CpaBHHTEJbHaAA CTENEeHb IpHJara-
TeJbHBIX

b) Hamenure QopMy NpHAAratedbHHX B CACAYIOUHX COYETAHHAX TaK,

 uTo6Bl MOJYUHBIHECH COYETAHWA OTPAXKaJNH H3IMEHEHHE B npouecce

NPOM3BOACTEA B Jyuilylo cTopoHy. Ilepeseaure coueTaHus Ha pyc-
CKHil A3BIK.

~ Model: wasteful process — less wasteful process

complex component, large machine, accurate shape,
a small number of operations, little waste, new techni-
ques, simple unit, efficient manufacture

Practice 6. ‘
Fpynna cymecrsureasHoro (NP)

Yceuantenu [IpunararennHoie Hcuyncnsemnle
CYILeCTBHTEbHbIE
many more materials
far fewer processes
Ycuaurtean TMpuaararteabHue Hencuucasiemole
- A CYILECTBUTE/IbHbIE
much more space
far less time

Tpoananusupyiite cymecTBHTe/NbHbe 3-ro a63ana Tekcra ¢ TeM, 4To0ul
YCTAHOBHTb, B KAKOH K3 JIBYX BbllieNPHBEACHHMX KJIACCOB NOANAAAET
Kaxnoe M3 HHX. .

Practice 7. Mpoanaauaupyiite nocaefHee npenjioxense 2-ro ab6sana;
BHIYJICHHTE ABE IPYNNbl CyMIECTBHTENbHHX, AHANOIHYHbIE NPKBEREH-
HHM B TabaHue Boilie; NMepeBEAHTE HX HA PYCCKHHl fA3bIK.

Practice 8.
-ing
Ving Ving N ing
Participle 1 Gerund Noun
I puuacrue Fepynpmit CymecTBHTENIBHOE
(oTrNaronsHOE)
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OT1/inyuTeIbHEIMH OCOGEHHOCTAMH OTFJIAr0JbHOrO CY-
uecTBUTENbHOrO fABJAsAIoTCA: a/the; ...ing(s); of.

Haiiaure B Tekcre cioBa HA -ing H pacnpeaeaHTe HX N0 PAa3HHIM pa3nenam

TaGauLbL.
Participle 1 Gerund Noun
V ing V ing N ing

Practice 9. Haliaute B TekcTe NpeAJioXeHHs, B KOTOPHIX ynorpeGaeHn
HHKENPHBEACHHBE KOHCTPYKUHH; nepeBelHTe HX HA PYCCKHA A3bIK.

1) not only ... but
He TOAbKO... HO U

2) both ... and
KaK ... Tak u

Practice 10.

have-+V ed — pesyabrar meficTBHS,

is/are4+V ing— aiutenbHOCTh AeficTBUA

Kakoe u3 CRERYIOUIHX npen.rlox(elmﬂ COOTBETCTBYET COAEPKAHUIO TEKCTA?

1. Joining techniques have developed to the high level
of sophistication. Joining techniques are developing to a
high level. 2. The review of new processes has indicated
that 'a new materials technology is rapidly developing.
The review of new processes is indicating that a new mate-
rials technology is rapidly developing. 3. The avoidance
of waste in forging has been achieved by the use of powder
metallurgy. The avoidance of waste in forging is being
achieved by the use of powder metallurgy.

Practice 11.
CnoxHoe npepnoxenne (The Complex Sentence)

HOMHHTC, YTO NpuaaTOYHbIEe NPEeRJOXKEHHUA 3aHUMAIOT
OAHYy H3 NO3ULUUA YJIEHOB NPOCTOro npeajioKeHud.
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C I
e did this.

did what he could.

C I (Onp.)
know  the engineers of this plant.
know  the engineers working at this plant.
know the engineers who are working at this
: plant. i

e o oha s
o

Ipu nopoxeHHH CJOXKHONOAYHHEHHOI'O NPEJIOKEHHA H3
NPOCTHIX NPENJIOKEHHH OLHO M3 HHUX CTAHOBHTCH KakK Obl
MaTpHYHbIM (IVIaBHBIM) APENJIOXKEHHEM, a APYTroe fpespa-
waetcsi BO BCTaBOYHOe (IIPHAATOYHOE) [MpeAJIONKEHHE.

I know this engineer.
This engineer is standing at the door.
who ’
This engi*neet is standing at the door s3>
e Who is standing at the door
e | know this engineer wh6 is standing at the door,
1 know something.
She works well, e—em3»-
how
a3 how she works
.how she works
1 know something —

e | know how she works.

PHJIATOYHBIC 1Y pe 10
XEHHA B aHIJIHHACKOM
A3BIKE

OnpepenurenbHbie Ipuparounsie, samu- OGcrosTenscTBeHHbIE
[pUJATOYHBIE MAOILHe NO3NLMIO CY- NpHAaTOWHbE
Adj-S IECTBHTENBHOTO N—§ Adv-§
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ClOXHONONYHHEHHOEe TMNpefJoXKeHHe OT/AHYaercss OT
TIPOCTOro TeM, YTO HMeeT JiBa H GoJee silpa (1. e. no Kpai-
Hell Mepe [Ba CKAasyeMbiX H [Ba noanexamux). Ioatomy
nepeBOl Ha PyCCKHi ASBIK ClelyeT.BCeraa Ha4MHaTeb ¢ Ha-
XOXJIeHHS LleHTpa (fAApa) rJaBHOrO NpeMOXKEHHUs, nocie
yero Jierko ONPeleJHTb THN NPHAATOUHOrO W TPaBHIBHO
HepeBecTH ero.

Mpoanaanaupyiite CAOKHHE NPELIOKEHHS H3 TEKCTa, Aafite NoARbIA
Ha6op MX COCTABJAIOMIHX.

Practice 12. Onpeneanre, Kakie H3 MPHBEJCHHBIX HHIKe npeaAoKeHni
NpocThie, 3 KaKHe — CA0KHONOXTHHEHHBIE. .

. 1. They also undertake the training of people who want

to work at the new plant but do not have the required
qualification. They also undertake the training of people
working at the new plant but do not have the required
qualification. 2. The students know how to conduct this
experiment. The students know how they have to conduct
this experiment. 3. He shows me the results of his work. He
shows me what results he has obtained. 4. There is a grow-
ing need for engineers who are familiar with the funda-
mental problems in metal processing and manufacturing.
~ There is a growing need for engineers familiar with the
fundamental problems in metal processing and manufac-
turing. 5. When new types of autos are designed all the
latest achievements of scientific and engineering progress
are taken into account. When designing new types of
autos all the latest achievements of scientific and engineer-
ing progress are taken into account. 6. On receiving his
diploma the engineer does not finish his education. When
the engineer receives his diploma he dees not finish his
education.

Practice 13. Crpynnnpyfite NpejoxKennss B 3aBHCHMOCTH OT THNA NPH-
AATOYHOTO0, OPHEHTHPYACh HA MOPSAAOK C/IOB B AHTAHACKOM Npento-
JKEHHH.

1. The history of civilization shows that transport al-
ways was and still remains one of the largest branches in
the general system of world economy. 2. In those days
people thought that a cart with an engine instead of a horse
was dangerous. 3. The program was launched in 1918
by the establishment of the automobile laboratory which
two years later was reorganized into NAMI. 4. The ques-
tion was how we could repair this machine. 5. All students
know that to become an engineer they must study hard.
6. The newly built and reconstructed motor works soon
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had strong designing and engineering teams, which later
produced world-famous scientists. 7. The fact is that they
dre very good engineers.

Practice 14. lepeseante cirenyomue NPeIOXKEHHs HA PYCCKHA A3HIK,
ONpEAe]HB NMPEABAPHTENLHO THR NPHAATOYHOrO. ‘

a) 1. One of the specific features of Soviet automaking
is the high degree of specialization, which constitutes one
* of the main factors for raising the efficiency of production.

2. At present Moscow has 2,000 cars running on liquid
gas, which is cheaper than gasoline. 3. The exploitation of
gas-driven cars and scientific experiments show that it is
now possible to produce engines operating on gas. 4. As a
rule a mechanic tells you what is wrong with your car.
5. It is expected that cars with less toxic exhaust gases
will be widely used soon. 6. Nowadays it is possible to
produce engines operating on gas whose exhaust is 60-90
percent less toxic than that of gasoline engines.

b) 1. The new era of composite materials will have a
profound effect on engineering of the future. 2. The engi-
neer designed the insides of components that give non-
uniform properties in a preferred direction. 3. It is not on-
ly plastics and their reinforcement which are changing
the materials scene. 4. The ceramic magnets we use now
in electric engineering have replaced the traditional steel
pole-piece plus copper field coil. 5. That the quantitative
changes are associated with radical changes in technol-
ogy is a well-known fact. 6. The rapidity of change in ma-
terials technology is typified by the fact that plastics are
now being used in large volumes. 7. Plastics are used in

" volumes which have exceeded those of all the non-ferrous
metals put together.

Practice 15.

Ipuparounbie NpeasoOKeHHs,
3aHHMAIOLIHEe NO3HIHIO cymecTBUTENbHOrO (N — S)

[IpunaTouHble NpeNIOXKEHHS, 3aHUMAIOLIHE MO3HIIHIO
CYILLECTBHTEJIbHOI0, 06pa3yoTCcs U3 NPOCTHIX NPENNIOKEHHH
nocie psiga tpaHcdopmaunmii (cMm. c. 253).

Hcxons M3 mo3uiMu CyIECTBUTENBHOrO, 3TOT THI NPH-
JaTOYHBIX NMpPENJNOKEHHH pacHajaercsi Ha
1) nomosnuTeNbHBIE HPHAATOYHLIE:

a) I know what the head engineer said.

b) I know when he will come.
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S, + what 4+ S:—S8

- who
when
where
that
whom
which
how
why
whether
if

a) The head engineer said something ey~
what

e The head engineer said soﬂ@ng ——
what the head engineer said

b) He will come tomormrow asme—-
when

ww —_

e When he will come

2) npujpaTouHble nojJexaluue:
a) What the head engineer said is very important.
b) When he will come is not known.
3) mpeaMKaTMBHbIE NPHAATOUHbIE:
a) The question is what the head engineer said.
b) The question is when he will come.

Haiigure B TeKcTe BpeANONKeHHs, B KOTOPHX NPHAATOYHHIE 3AHHMAIOT
MECTO CYHIECTBHTENbHOrO. .

Practlce 16. B kKakux npepsioxkeHHAX ymorpeGieHH npuna'roqnue-cy-
HIeCTBHTEJbHbIEP B

1. The fact is that all elementary forms of matter are
composed of very small units. 2. A machine that produces
power is called an engine. 3. We know that this engine
may be mounted on the “Moskvitch”. 4. How the economy
of this work was obtained was one of the most important
questions. 5. Electronic machines work according to a
programme that is prepared in advance. 6. That student
design bureaus play a big role in developing scientific
activity among students is very important.
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Practice 17. IMepenenure Ha pycckuii sa3uiK caenyiouHe CHOXKHBE Npen-
qoxennsi. OcoGoe Buumanne oGpaTute HA MEPEBOJ, MHOTO3HAYHBIX
cowo3os if, that. ’

1. In those days people thought that a cart with an
engine instead of a horse was dangerous. A cart that had
an engine instead of a horse was thought dangerous.
2. I the reinforced plastics will be used in this car depends
on the results of the test. If we obtain good results the
reinforced plastics will be used in this car. 3. That future
improvements in productivity largely depends on the ap-

.plication of science to manufacturing is a well-known
fact. The improvements of science that are applied to
manufacturing increase the productivity in all branches
of industry. '

Practice 18. [lepepeanrte creayoiiiye CROKHLIE NPEAROMENHS C NpPHAA-
TOYHBLIMH, 32AHHMAIOUWIHMH MECTO CYLIECTBHTEJAbHOrO.

1. Why the machine was out of order was not clear to
me. 2. Specialists have estimated that the amount of ener-
gy in the uranium and thorium reserves in the earth’s
crust'is from 10 to 20 times greater than that in all deposits
of coal and oil put together. 3. We must define now how
the conditions change with temperature. 4. Under such
conditions the problem arises whether the unit will operate
properly. 5. You will learn what a diesel engine is and
then you will know how it works and how it differs from a
- gasoline engine. 6. The advantage of the diesel engine is
that it has a higher thermal efficiency.

Practice 19. Tepepenute chepyioumuit oOTpHBOK co caoBapem. Ocoboe
BHHMaHHe 06paTHTe Ha NepeBoJ, MPUAATOYHBIX NPEAAOKEHKHA Pa3nny-
MBIX THAOB.

Chemistry has had a new birth in our century, essen-
tially organic chemistry. The new light clothes that are so
popular everywhere in the world are often made out of
synthetic man-made materials based on cellulose. Beauti-
ful paints, plastics, cosmetics and many medicines are
all based on cellulose. What is most important is that there
is cellulose in all trees, vegetables and fruits, cellulose
is easily found everywhere in nature, in all things that
grow. Every day, chemists are finding new uses for this
wonderful material.



Text Study

Practice 1. Kakasa #3 CXEM ToYHee OTPAXAET AOTUKY ?echa?
1. 2.

E$ BBOJHbI 26331 [ 1 ]|eeomuni
aGzan
- OIMICAHAE HOBBIX METOZOB n m .

NpPOM3BOJICTBA HOBBIX

. | marepuanos

¥
OTHCAHHE HOBBIX HPOIIECCOB

CGOPKH U cOe TUHEHHA

1 YaI0B H3 HOBRIX MaTe HATIOB

Practice 2. Halinute B nepsoM npeanoxesus 2-ro, 3-ro u 4-ro a6aanes
/1083, yKa3biBalOUHE HA CBA3L CONEPKAnAs Kaxaoro absaua c on-
 HMM W3 MpeAbIAYINX a3anes.

Practice 3. Halinure B8O 2-M W 3-M ab3anax BHPAXKEHHs, KOTOPHE MOA-
yepKHBAIOT, YTO HMEHHO 3TH a63albl ABAKIOTCA HANGONEE BAKHHIMY.

AFTER-TEXT SECTION

Text Discussion

Practice 1. OTBeTbTe HA BONPOCH K Tekcry 1A,

1. Is materials technology changing? 2. What do the
new manufacturing processes include? 3. What are they
aimed at? 4. Can complicated parts be manufactured by
welding together simpler sub-units? 5. Can these as-
semblies be made from a variety of materials? 6. What has
the brief review of new materials and processes indicated?
7. Why is it necessary that an engineer should know these
processes?

Practice 2. BuipasuTe CBOe OTHOIIEHHE K CAEAYIOUWIHM MONOKECHHAM, HC-

noiib3ys PasroBopHbie GopMyanl. ) .

That’s right! I'm afraid you're wrong.
I quite agree with you. - 1 don’t think so.
I believe (suppose)...
In my opinion...
1. A good engineer must have a thorough knowledge

of new processes to utilize them properly. 2. These new
processes increase productivity. 3. Only a few of these
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processes are aimed at the production of complex shapes.
4. Joining techniques are providing opportunities for econ-
omies. 5. The joining technique methods can’t be.used
effectively for assembly.

Practice 3. PacckaXure 0 HOBHIX TEHAEHUHSX B TEXHONOFHH MaTePHAJIOB,

(Tlpu cocraBaennu pacckasa Bocnioabsyittech Practice 1 Kak naanom
H AKTHBHBIM ClOBapeM.)

Active Vocabulary

O6nacts CywectBurenbubie | [naroan u H
NpHMeHeHHs . COUETaHHs ¢ | IJiarosibHbie |I1pHJara- a-
CYUIECTBUTe/NbHbIMH | CcOdYeTaHus | Te/bHble | PeuHs

HasBaHusi Tex-| shaping : to shape -
Hosmoruyec- | treating to treat
Kux npouec- | finishing to finish
coB casting to cast

injection/rotation-| -
al moulding to mould

powder metallur-
gy techniques

forging to forge
joining techniques | to join
welding to weld
machining to machine
assembly to assemble
XapakTepHCTH- | comlexity to reduce |profound| effec-
Ka H pe3yJb- | accuracy waste accurate | tively
TaT TEXHOJO- | waste to avoid efficient |equally
FHYECKOro close  tolerance waste complex
npouecca economy to require
saving little ma-
: chining
to make
savings
Text 1B

PRE-TEXT SECTION

Practice 1. Bopubifi a63an TeKCTa BHABHTAET YCAOBHS AJA NOJAYy4eHHS
ONTHMAILHOR KOHCTPYKUHH M CHOCOGbi OCYHIECTBAGHHS STHX YCJ0-
suil. TIpounTalite BHHMATENbHO BBOAHMA a63al M yKAMKHTE Ha Ty
CBSI3b.

Model:

highest performance satisfying mechanical requirements
¥~ utilizing the material that will perform satisfactorily
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Practice 2; MpocMoTpHTE Bech TEKCT H HAAUTE B Hem HudopMaumo (ecau
oHa HMeeTcsl), PACKPHIBAIOLLYI0 CO/ePXKaHHe BBOAHOro asana.

Practice 3. Mpouurafite 3aKkai0MeHHe H HAAAHTE B HEM XapaKTEPHCTHKH
MAIIHH H MaTepHaaoB Gyayuiero, KoTopnie GbiH OTMEYEHH BO BBOJ-
~ HoM aG3ane.

Working With New Materials

A successful design is almost always a compromise
among highest performance, attractive appearance, effi-
cient production, and lowest cost. Achieving the best com-
promise requires satisfying the mechanical requirements
of the part, utilizing the most economical material that
will perform satisfactorily, and choosing a manufactur-
ing process compatible with the part design and material
choice. Stating realistic requirements for each of these -
areas is of the utmost importance.

The rapidity of change in materials technology is
typified by the fact that plastics, a curiosity at the turn of
the century, are now being used in volumes which have
for many years exceeded those of all the non-ferrous
metals put together, and which are beginning to rival
steel. - '
The changes which are taking place are, of course, not
only quantitative. They are associated with radical
changes in technology — in the range and nature of the
materials and processes available to the engineer.

The highest specific strength (i. e. the strength avail-
able from unit weight of material) now available comes
from non-metals, such as fibreglass, and from metals,
such as berillium and titanium, and new ultra-high
strength steels. :

Fibre technology, in its modern form, is of more recent
origin than plastics, but composites based on glass and/or
on carbon fibres are already being applied to pressure
vessels, to lorry cabs and to aircrait engines, and may
well replace aluminium for the skin and structure of air-
craft. An all plastic car has been exhibited: nearly the
whole car, except the engine and transmission is of plas-
tics or reinforced plastics.

It is not only plastics and their reinforcement which
are changing the materials scene. Ceramics too are gain-
ing an increasing foothold. Their impact as tooling mate-
rials in the form of carbides, nitrides and oxides is also
well known — cutting tools made of these materials are
allowing machining rates which had previously been
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considered quite impossible. Silicon nitride seems to oifer
particular promise for a wide variety of applications.
Amongst these is liquid metal handling. Pumps for
conveying liquid aluminium are now on trial which could
revolutionize the foundry industry. Silicon nitride is also
being tested for the bearing surfaces of the Wankel rotary
engines which are being developed as potential replace-
ments for the conventional piston engines of our motor
cars. And ceramic magnets have replaced the traditional
steel pole-piece plus copper field coil for providing the
engineering field for many electric motors.

It is clear that the number of combinations of all kmds
of original trends in the production of new materials is
practically unlimited. This, in turn, opens new realms for
the designing of still cheaper, effective and unthinkably
perfected, compared to that we have today, machines and
mechanisms.

, AFTER-TEXT DISCUSSION
Practice 1. MMpounraiite OCHOBHYIO 4acTh TEKCTa CHIE PA3 M BHAEAHTE H3

Hee CHeAYIOlIHe CBEACHHS:

1. Ha3BaHWA MaTepHaJsOB, NPUMEHSIEMbIX B MaUIHHOCTpOe-

HHUH,

2. UX XapaKTEePHUCTHKH;

3. 06sacTb HX NpHMEHEeHHA.

Practice 2. TMloansysch marepnanom Practice 1, noarorosnre cooGmenne
na temy “New Materials Technology”. llpn coofmennn moxere

BOCHOJIb30BATLCA CACAYOIUHMA CTPYKTYPAMH H CIOBOCOMCTAHHAMH,
THOHYHLIMHE IJA TEKCTOB ONHCAHHSA: -

I. NiN; ... are used in...
2. N, offers...
3. Nyis applled for producmg

Text 2A

- READING AND COMPREHENSION

1. IlepeBeanre 3aron080x (or noxnocTb o'rpaxme'r CONEPMAHHE TEK-
cra).
. TIpouynTafiTe TEKCT H OnpemenuTe:

. ab3al, B KOTOPOM JiaHO ONpeJesieHHe OTJHBKH;

. B Kakom a63alle TOBODHTCA O NPHMEHEHHH OT/IHBOK;

. a63sal, B KOTOPOM KPaTKO H3/10XKeHa CYTb H3TrOTOBJICHHS
OTJIHBOK; v

. KakoH BbIBOJ COAEPKHTCA B 3aKJIOYHTEJIbHOM, 4-M a6-

. 3ale TeKcra.
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Foundry. Metal Casting —
a Basic Manufacturing Process

One of the basic processes of the metal-working in-
dustry is the production of metal castings. A casting may
be defined as “a metal object obtained by allowing molten
metal to solidify in a mold”, the shape of the object being
determined by the shape of the mold cavity. A foundry is
a commercial establishment for producing castings.

Numerous methods have been developed through the
ages for producing metal castings but the oldest method
is that of making sand castings in the foundry. Primarily,
work consists of melting metal in a furnace and pouring

.it into suitable sand molds where it solidifies and assumes
the shape of the mold.

Most castings serve as details or component parts of
complex machines and products. In most cases they are
used only when they are machined and finished to speci-
fied manufacturing tolerances providing easy and proper
assembly of the product.

At present the foundry industry is going through
a process of rapid transformation, owing to modern
development of new technological methods, new machines
and new materials. Because of the fact that casting
methods have .advanced rapidly owing to the general
mechanical progress of recent years there is today no
comparison between the quality of castings, the complex-
ity of the patterns produced and the speed of manufacture
with the work of a few years ago.

WHILE-READING SECTION
Language Study

Practice 1. a) Bunuuiure u3 1-ro # 2-ro a63aueB TEKCTa AHrJMHCKHe
CIOBA H CJOBOCOYETAHMS, CAyXKaliHe AAA 0GO3HAUEHHS] OCHOBHBIX
npoueccos B JHTEHHOM NPOK3BOACTBE.

b) YscHHB KX CMBICJ € NOMOLIbIO MOJHTEXHHUECKOTO C/l0BAPH, JAONONHHTE
Tabakuy no oGpasuy:

Ipouecc Mecto nporekaHHus
~ aHML PyCCcK. aHrJL. pyccK.
1. production HPOH3BOJACTBO in the foundry | B suTefiHoM ue-
of metal cast- MeTaJliIH4ec- xe .
ings KHX OTJIHBOK
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ITpodosscenue

Mponecc Mecto npoiekanus

aHraL. : PYCCK. aHrJI. pyccK.

2. melting the
metal

3. into the mould

4. 3aTBepaeBaHHe
MeTaJjljia

Practice 2. HaitauTe B TeKcTe aHrJIMACKHE S9KBHBANEHTH A CAEAYIOLHX
PYCCKHX CJIOB H CJOBOCOYETAHHH.

ObICTPO pa3BHBaThCs, 06GpabaThiBaTb MEXaHHYECKH,
KayecTBeHHble OTJIHBKH, NpaBU/bHAsl C60PKa, 10 YCTAHOB-
JIEHHBIX JOMYCKOB, CJYXHTb AETANSIMH, CAOKHbIE MOMIEJH,
‘o6pabaTbiBaTb HAYHCTO

Practice 3. IlepeBeauTe cI0BOCOYETAHHSA HA PYCCKHI A3BIK, IPH 9TOM AOra-
pafitecb O 3HAYEHHH BBbIJAECNEHHHX KYPCHBOM HHTEPHALUHOHANbHHIX
cjaoB. CioBa, Bmje/ieHHble KHPHBIM HIPHPTOM,— «JIOXKHbEe APY3bS
nepesonunka», IipoBepbTe MX 3HA4YeHHA MO CIOBAPI0O H YTOUHHTE
CMBIC/ B LAHHOM CJIOBOCOYeTaHHH. [IpoBephTe NO KOHTEKCTY NPAaBHIb-
HOCTb BBIGPAHHBIX BaMM 3HAYeHHH.

basic process, metal object, commercial establishment,
numerous methods, to serve as details and component
parts, complex machines and products, proper assembly,
rapid transformation, technological methods, general
mechanical progress

Practice 4. Hafiaute napn caoB, GiH3KHe MO 3HAYEHHIO.

to define, to progress, nowadays, proper, parts, toipro-v
duce, quick, details, to advance, ta manufacture, rapid, to
determine, suitable, at present

Practice 5.

N+Ved |=] Ved+N

N

KAKOH? |~ MEPEBOJMTICA PYCCKHM CTPajaTesIbHbIM
NPHYRCTHEM Ha -Nbiil, -Toill, -Mbll
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the casting produced = the produced casting (in the
foundry)

OT/IUBKA, WU320TOBACHHAS = U320TOBAEHHAA OTJHUBKA
(B JMTEfHOM UEeXe)

a) MepeseauTte caeaylollne OTPE3KH MPEAJONKEHHI.

1. ...a metal object obtained by.. 2. ..the poured
mold... 3. ...machined and finished castings... 4. ...specified
tolerances... 5. ...the complexity of patterns produced...

b) Hafigure B 1-M, 3-M 1 4-M a63anax TeKCTa NpeJJioKeHHsl, B KOTOPHIX
ynotpeGaensl oTpesku moj Homepamu 1, 4, 5. Tlepeseaure aTH npes-
JOXKEHHS HAa PYCCKHA A3bIK.

c) CpaBHuTe mnpHBEACHHbIE HHIKE COUYETAHHA CJIOB, NOCTPOeHHbE NO
monean V ed-+ N u yxe ussectHoldt Bam mopmenan V ing (xakoi) +
+ N, B Kotopoit V ing nepeBOAHTCA PYCCKHM TNPHYACTHEM HA
«-wni(ca)», «-Bumi(cs)» OODBACHHTE CMBICIOBYIO PASHHIY MEXAY
HHUMH.

1. developed methods — developing methods; 2. solidi-
fied castings — solidifying castings; 3. melted (molten)
cast iron — melting cast iron; 4: poured metal — pouring
metal; 5. machined parts — machining parts.

Practice 6.

HesaBucumbiii npuyacTHbiii o6opor

[IpuyacTHbIE 06OPOT:

The engineer was carrying out this experiement —
The engineer made a lot of calculations.’

— Carrying out this experiment the engineer made a-lot
of calculations.

HesaBucumblil mpuyacTHbI 060POT:

The engineer was carrying out this experiment. —
The workers made a lot of calculations.

— The engineer carrying out this experiment, the workers
made a- lot.of calculations.

dopMasbHBIM [0Ka3aTesleM He3aBHCHMOTrO HPHYaCT-
HOro 060poTa SIBJSIETCS HaJHYHe 3aNATOH B IMHMCbMEHHOM
TEKCT€ U MECTO B NpelJOKEHHH.

B 3aBHCHMOCTH OT MecTa B IIpe/iIoKeHHH 060POT MOXKET
EPEBOIUTHCS:

a) CcaMOCTOSITE/NbHBIM MpeIJioXKEeHHeM ¢ COl03aMi a, U,
npuvem, npu 3TOM, €ClIi CTOHT B KOHI@ NPeAJoXeHus (Io-
cJie 3anfToH).
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Model: New machines were brought to the plant, all of
them being in good order. Ha 3aBon npuBeaan
HOBbl€ MaLIMHbI, IPUYEM BCE OHH GBI B XOpoOLIeM
COCTOSIHHH.' ’

6) O0OCTOSITENbCTBEHHHIMH TNPHAATOYHBIMH NPHUHHBI
(coe3Bl Tak Kak, noCKoAbKy), BpeMeHH (Colo3bl Kozda,
nocae 1020, Kak), ycJaoBHst (COI03 ecau), KOrja CTOUT B Ha-
yajie npenjoXKeHHsd, Nepes NMoaJexaillim.

Model: An electron leaving the surface, the metal be-
comes positively charged. Koraa snekrpon noka-
JaeT INOBEPXHOCTb, MeTalJl CTAHOBHTCH I0JIO-
2KHTCJIbHO 3apAXKEeHHDBIM. )

a) Hafiaute B HHXKeNPHBEACHHBIX NPEAJIONKEHHAX YKA3AHHYI0 KOHCTPYK-
unio. fepeBeaute NpeiioKeHHs HA PYCCKhii A3bIK.

1. The first metals used by men were gold, silver and
copper, these metals being found in nature in the native
or metallic state. 2. The melting point of pure iron reaches
1535 °C, most steels melting at about 1300 to 1500 °C.
3. There are several branches of the metal working indus-
try, foundry being one of the most important ones. 4. There
is a lot of methods for producing metal castings, the
production of sand castings in the foundry being the
oldest one. 5. After the metal has been melted it is poured
into the mold, the casting assuming the shape of the mold.

b) Hafinnte B I-M a6aaie TekcTa npensokenue ¢ nannol xoncrpywuued
H mepeBelHTE €ro HA PYCCKHA s3bIK.

Practice 7.

CnoBa — opraHH3aTOpbl Hay4YHOH MBICJH ONpPEeAEJISIIOT
JIOTHKY Hay4HO-TeXHHYeCKOro TeKcra: owing to 64azo00aps,
in case 6 cay«ae (ecau), in most cases 8 604bULUHCTEE CAY-
uaes, because of w3-3a, scaedcrsue.

D.OHOJIHHTC npenaOXKECHHN COiJTBETCTByIOIlI,HMH CJIOBAMH-OPTraHn3aTOPaAMH,

COXPaHHB JIOTHKY Tekcta 2A.

1. ..the general development of new technological
methods the foundry industry is rapidly advancing. (in
most cases, owing to) 2. ...this general development the
quality of castings has greatly improved. (in case, be-
causeof) 3. ...castings are produced in sand molds. (owing
to, in most cases) 4. ...castings are used as details and
component parts of complex machines and mechanisms.
(in- most cases, because of) 5. ...castings must be ma-

262



chined and finished to specified manufacturing tolerances.
(owing to, in this case)

Practice 8. Hafiaute B TekcTe C/10BA HA -iNg H PACNPEAEAHTE HX 10 PA3HBIM
paszgenam Tabauiubl.

Participle 1 Gerund Noun
V ing V ing N ing

Practice 9. Mocrasbre raaroan 8 popmy Participle I, [I, Gerund, orraa-
rOJLHOTO CYILECTBHTEJNbHOTO,

1. A pattern (to make) of metal may be used longer
than one (to make) of any other material. 2. Sand is the
basic moulding material (to use) by foundry-men. 3. The
most important of cast metals is cast iron which is made
from pig iron by (to remelt) it in a cupola. 4. (To have
made) all the necessary calculations the engineers began
(to design) a new furnace. 5. The (to pass) of electricity
through the charge heats it.

Practice 10. Haiinute Bo 2-M aG3aune TeKcTa NpeAjOKeHHE CO CJAOBOM-
3aMEeCTHTENIEM H HA30BHTE CYLIECTBHTENbHOE, KOTOPOE OHO 3aMellaer.

Practice 11.
OGcTosATe/IbCTBEHHbIE NMPHAATOUHDIE NPEANOKEHHS

S\ 4+ when + S -+ §
as .
while
before
after
as soon as

till

until

since

because
 where )

(al)though

if

so that -
that

- O6croaTesnbeTBeHHbIE IPUAATOYHBIE TIPEIOXKEHHST YKa-
3BIBAIOT HAa BpeMs, MeCTO, MPHYHHY, YCJOBHE, CJIENCTBHE
H Jpyrae o6CTOATE/NLCTBA, IPH KOTOPBIX coBepuUIaeTcs Aei-
CTBHe, BLIDaXKEHHOE CKa3yeMbIM [VIaBHOTO Ipel0XKeHHS.
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O6crosTe1bCTBEHHOE NPUAATOYHOE NPE/JIOKEHHE 3aHH-
MaeT MO3ULHI0 06CTOATENbCTBA ‘B aHIVIMACKOM NpeaoKe-
nuH. Hanpuwmep: :

The engineefs of the Re- The engineers of the Re-

search Institute test all search Institute test all
. the parts of the cars. — the parts of the cars be-
Any automobile is put into fore any automobile is put

mass production. into mass production.

Hafinure B TekcTe npeasoxXeHnsi ¢ 06CTOATENbCTBEHHBIMH NIPHAATOYHBIMH,
Aafite MX H3HAYaJbHble NPOCTHE NPELJIOKEHHS.

Practice 12. BuiyuHTe colo3Hble CJ0BA H3 BHlIENpHBeAeHHON TaGaHNDL.

Practice 13. Onpepe/nre, B KAKHX H3 NIPHBEACHHMX NpeAsoxennii o6cTon-
TeAbCTBO BHLIPAXKEHO rpynnoii cjioB, NPHYACTHHIM 060OpOTOM, repyH-
JAHAJAbLHLIM 060DPOTOM, NPHAATOUHBIM NpenJoxennem. [epeseante Ha
pYyccKMiA S3bIK.

1. Until the invention of “magic batteries” the electric
car will remain the car of the future. Until “magic batte-
ries” are invented, the electric car will remain the car of
the future. 2. When taking a work break on the assembly
line, workers are replaced by other workers. When work-
ers on the assembly line take a work break, they are re-
placed by other workers. 3. On receiving his diploma, an
engineer does not finish his education. An engineer does
not finish his education when he receives his diploma.
4. The charges being equal, the atom is electrically neu-
tral. The charges are equal so that the atom is electrically
neutral. 5. Knowing something about ordinary gasoline
engines such as those in automobiles you will notice that
diesel engines, in many respects, work in the same way.
If you know something about ordinary gasoline engines
such as those in automobiles, you will notice that diesel
engines, in many respects, work in the same way.

Practice 14. [lepeBeanTte npepnoxeHnss ¢ 06CTOATENbCTBEHHBIMH NPHAA-
TOYHHIMH HA PYCCKHA A3BIK.

1. In the field of auto-making we started from noth-
ing, because tsarist Russia left the young Soviet state no
production or research and development facilities. 2. The
parts of the first motor-cars were made to very rough
measurements, so that the shaking and bumping on bad
roads often broke them. 3. By “speeding up”, the output of
the conveyer line rose rapidly although the health of many
of the workmen broke down. 4. Term papers, research

264



work, graduation theses of practical importance to indus-
try — such are the stages of turning students into highly-
skilled and thinking engineers ready for independent
work even before they get their diplomas. 5. Many young
scientists try their hand in research long before they enter
post-graduate course. 6. Most automobile engines have
six or eight cylinders, although some four-, twelve-, and
sixteen-cylinder engines are in use. 7. Since the technology
of any age is founded upon the materials of the age, the
era of new materials will have a profound eifect on engi-
neering of the future. 8. Although ferrous alloys are spe-
cified for more engineering applications than all non-
- ferrous metals combined, the large family of non-ferrous
metals offers a wider variety of characteristics and
mechanical properties.

Text Study

Practice 1. 3asepmnre npe)ulomehuu, noaoGpas CoOOTBETCTBYIOLLHE
OKOHYaHH# B NpaBoM croabne.

1. A foundry is a commer-
cial establishment for...
A casting is a metal
object obtained by...
The shape of the casting
is determined by...
Sand casting production
is ... : v
This method consists of...
Then the metal solidifies
and assumes...
Most castings serve as
details or component
parts of... '
8. But at first they are
machined and finished
to...

S el o

...the shapé of the mold cav-

ity.

... one of the oldest methods

for producing metal cast-
ings.

...the shape of the sand

mold.

...allowing molten metal to

solidify in a mold.

...complex machines and

products.

...producing castings.
...specified tolerances.
..melting metal in a furnace

and pouring it into sand
molds. -

Practice 2. a) TlpountafiTe npuBeReHHBIA HUXKE TEKCT, TEMATAKA KOTOPOT:
JONOJIHAET TeMATHKY OCHOBHOTO TeKcra 2A. :

b) Cxaxmure, Kaxkylo AONOJHHTEILHYIO HHGOPMALMIO O NPOH3BOACTBE

OTJHBOK Bbl NOJNYYHJH B obaacru:

1) TpaHCIOPTHPOBKH KHAKOIO MeTa/lia,
2) cnoco6a 3amnosHeHHsT JHTEHHOH (HOPMBHI.
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How a Casting Is Made

The process of making an iron casting can simply be
described as the pouring of hot liquid or molten iron into
a mold of a desired shape. Molten iron is poured from the
ladles (xoBw) into the sand molds. The iron travels along
a series of passageways (39. orBepcrie) in the molds to
the cavities. It then falls irom the bottom to top. The iron
in the molds is allowed to cool for some time and the
casting solidifies and hardens (orBepxkmarscsi). At this
time the casting is separated from the mold and the raw
(30. Heo6paboranHhf) casting is born.

Then the casting undergoes cleaning and checking
before final processing.

AFTER-TEXT SECTION

Text Discussion

Practice 1. OtseTbTe Ha BOnpocH no Teme “How a Casting Is Made”.

1. What is a foundry? 2. What is a casting? 3. Is the
shape of the casting determined by the shape of the mold
cavity? 4. What basic processes does sand casting produc-
tion consist of? 5. Where is metal melted? 6. In what
molds is it poured then? 7. Does the metal assume the
shape of the mold? 8. Can most castings be used as parts
of machines immediately following their solidification?
9. What operations should a casting be subjected to?

Practice 2. a) Ipurorosre cooGmenust no teme “How a Casting Is
Made” no caenyiomemy naasy:

1. Mecro H3rotoBJieHHS] OTJIHBOK.

2. OcHoBHble mpolecchl JUTEHHOrO NPOH3BOACTBA.

3. IlpumeHenue OTIHBOK.

(Tpu noaroToBKe BocnoJau3yiiTecs nHdopmauued Tekcta 2A, Practice 2

u3 pasaeaa “Text Study”, Tabanued na c. 2569 u3 pasgena “Language
Study”, a Takxke aKTHBHbHIM clioBapem Ha c. 267.)

b) Curyauun pjs BhHCKa3biBaHHS.

1. Bam npeAcTOHT OOGbACHUTb HeCNeLHAJHCTY (T.e. B IO-
nyJsipHO# ¢opMe), YTO TaKoe JHTEHHOEe NPOU3BOACTBO,
KaKoBa €ro OCHOBHas NMPOAYKIHSA H ee (3TOH MPOAYK-
IM¥) HasHauyeHHe. Kak BHl 3TO caesaere?

2. Bpl no6biBa/IM B JIMTEHHOM lieXe MAaLIHHOCTPOUTEJIbHOrO
3aBoga. PacckaxkuTe, Kakue NpoLECCH Bbl TaM HaG6JIi0-
panu.
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Active Vocabulary

O6aactb CyecTBH- Tnaronu INpunara- | CaoBa — .
NPUMEHEHHS] | TeJbHHE H TeJAbHbIE opraHu3sa-
' coYeTaHus TOpHl Hay4-
cymi. ¢yl HOH MBICJIH
mecro. H3ro- |foundry owing to
TOBJICHHS OT- because of
JIHBOK in case
in most
oGopynoBaHue | (sand) cast- cases
H npoaykuus| ing mould
AxHTEAHOrO mould cavity
npoH3BOACT- |furnace
Ba pattern
npoueccs to melt
to pour
to solidify
to form
to machine
to finish
xapakrepuc- |tolerance molten
THKa MaTe- [quality suitable
puana, npo-|shape proper
1eccoB, npo- rapid
RYKUHH complex
easy
Kaaccuduka- . {to define
L#A, CIHeuH- to deter-
dugauusa u3- mine
JieNHl, 1mpo- to specify
LEeccoB
"Text 2B

PRE-TEXT SECTION

Practice 1. B 1-m a6aane coo6maerc 06 HCTOPHH PA3BHTHH KOBOYHOTO
nponssoacTea. Kakue caoBocoueTaHHs H raarovibibie ¢opmu roso-
PAT O TOM, YTO Peub HAET O MPOHLIOM?

Practice 2. Bo 2-m a63aue coof6maercs, 4TO XOBOUHbIE H3ACAHSI HCHOADb~
3yloTcA B HanGosiee HATPYXKEHHHX yaaax mamun. Kakue napamerpu
KOBOUHBIX H3jeaufi obecneynBawT 9T0?

Practice 3. B 3-m a63ane of6bsicHfercd, KaK NPOUECC KOBKH yaydmiaer
MexaHHueckHe cBOACTBA MeTanada. OnmHpasich TOABKO HA 3HAYeHHe
BoaHOro asemenra therefore, ompeaeawre NPHYHHY yaydlIeBHSA
MeXaHHYECKHX CBOfiCTB.
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Practiee 4. CnoBocoueranne controlled plastic deformation cessmBaer
coiepiKaHHe NOCAeRHNX ABYX aG3anes. B kakom npenjoxenun nosa-
YEPKHBAETCA BAXKHOCTb NAHHOI'O NOHATHA AAS NPOLECCA KOBKH?

The Fundamentals of Forging

Forging is the oldest known metalworking process.
It is believed to have begun when early man discovered he
could beat pieces of ore into useful shapes. History tells
us that forging was widely practised at the time when
written records first appeared.

The blacksmith was one of the first to realize the
advantages of forging. Although he did not know why,
he knew that hammering a piece of hot metal not only
- resulted in a usable shape, it improved its strength. It is
this inherent improvement in strength of metal that has
placed forgings in the most highly stressed applications
in machines. ;

To understand why forging improves the mechanical
- properties of metal, it is important to recognize that metal
is made up of grains. Each grain is an individual crystal,
‘and when the grains are large, cracks can occur and pro-
pagate along the grain boundaries. Therefore, it is desir-
able to minimize the grain size in a metal.

Reducing the metal’s grain size is one of the things
forging does so well. Forging breaks down a coarse-
grained structure producing a chemically homogeneous
wrought structure with much smaller grains by controlled
plastic deformation. In forging, cortrolled plastic deform-
ation whether at elevated temperature or cold (at room
temperature) results in greater metallurgical soundness
and improved mechanical properties of the. metal.

Metal shaping by controlled plastic deformation is the
basis for all forging operations. Because of the diversity
of forging end-use applications, however, a wide range
of processes and equipment have been developed to pro-
duce forgings. Some processes are ideally suited to make
large parts, others, small parts, and still others, rings.
Modern forging is not only carried out in virtually all
metals, it is done at temperatures ranging from more than
2500 °F ‘to room temperature. Part configuration generally
determines the forging method chosen.



AFTER-TEXT DISCUSSION

Practice 1. TlpounTaiite 3-i 1 4-ii a63aunt. Bugeante npenoxenns, B Ko-
TOPHIX COOGUAeTCA: a) O HENOCTATKAX METAJNIOB ¢ KPYNHO3EepHH-
CTHIM CTpPoerHem; 6) O TOM, 4TO AAeT, C TOYKH 3PEHHs YJAyYIICHHS
cBoiicTB, yMeHbUICHHE Pa3MepoB 3epHa peueTku. [lepeBennre aTi
NpeAJoXeHHA HA PYCCKHH S3bIK.

Practice 2. B nocnennem aGsaue mopuepkupaercs (l-e npeanoxennue),
4TO NAACTHYECKAn AeopMaLHA MeTaJIA JEKHT B OCHOBE BCEX KOBOY~
HbIX npoueccos. Oxnako aanee cooGmaerca o Goabuwom MHOrooGpa-
3HH KOBOYHBIX MPOUECCOB H 06opynosanusa. Yem 3To 0o6ycioBieHo?

Practice 3. 3anonnure caenyionyio cxemy, npeaeTasisiouLyio co6of JorH-
YECKYI0 CTPYKTYPY TEKCTa, AHTIHACKHMH NPERJIOKEHHSAMH H3 TeKCTa.
M3 xaxporo a6sauna noixHO GHTb MO OAHOMY NPENJAOKEHHIO.

1. Onpepenenne npouecca KOBKH.

2

1L, HanGonee BaHas XapaxTepucTHKA HpOLECCa KOBKH.

. .

LI, BoiBoy, 0 HeOGXOAUMOCTH Y MeHbILEHAS pasMepa 3epHa
KPHCTAUIHYECKON peLlIeTIcH MeTajla. e

Y

IV. PeaynbTar nnactuyeckod nedopmanmy npi Kosie.

v

V. Bbinop 0 BaXHOCTH Ipouecca IIacTHYeCKo# aebopMany.

e

Text 3A

READING AND COMPREHENSION
1. MepeBeaure 3aronoBoK (OH NMOJHOCTHIO OTPAXKAET COAEPKAHHE TeK-
cTa).
TipounTaiite Tekcr M onpepmennre:

»

1. a6sau, B KOTOPOM RaHa KilaccHpHKALHS MeTaNIopeXy-
IIHX CTAHKOB; v

. B KaKoM aG3aue onucana (B 0606UIEHHOM BHE) TEXHO-
JIOTHS] pe3aHus;

. Kako#l a63al NOCBSIIIEH ONHCAHHIO OCHOBHBIX onepauui,

_ BBIMOJIHAIEMBIX HAa MeTa/IOPEXYIIHX CTAHKAX;

. B KakoM a63alle yYIOMHHAeTCs] O HEKOTOPhIX BHIAX [po-
gyxuuu, nojsy4aeMelX B pe3y/bTaTe MeXaHH4eCKOH o6Gpa-

OTKH.

&~ W N
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Metal Cutting

Cutting is one of the oldest arts practised in the stone
age, but the cutting of metals was not found possible until
the 18th century, and its detailed study started about
a hundred years ago.

Now in every machine-shop you may find many ma-
chines for working metal parts, these cutting machines are
generally called machine-tools and are extensively used in
many branches of engineering.

Fundamentally gll machine-tools remove metal and
can be divided into the following categories:

1. Turning machines (lathes).

2. Drilling machines.

3. Boring machines.

4. Milling machines.

. 5. Grinding machines.

Machining of large-volume production parts is best
accompllshed by screw machines. These machines can do
turning, threading, facing, boring and many other opera-
tions. Machining can produce symmetrical shapes with
smooth surfaces and dimensional accuracies not general-
ly attainable by most fabrication methods.

Screw-machined parts are made from bar stock or tub-
ing fed intermittently and automatically through rapidly
rotating hollow spindles. The cutting tools are held on
turrets and tool slides convenient to the cutting locations.
Operations are controlled by cams or linkages that posi-
tion the work, feed the tools, hold them in position for the
proper time, and then retract the tools. Finished pieces are
automatically separated from the raw stock and dropped
into a container.

Bushings, bearings, nuts, bolts, studs, shafts and
. many other simple and complex shapes are among the
thousands of products produced on screw machines.
-~ Screw machining is also used to finish shapes produced
by other forming and shaping processes.

Most materials and their alloys can be machined —
some with ease, others with difficulty. Machinability
involves three factors: 1. Ease of chip removal. 2. Ease
of obtaining a good surface finish. 3. Ease of obtaining
good tool life. ‘



WHILE-READING SECTION

. Language Study

Practice 1. a) Bunumure H3 2-ro a63ana TeKCTa CA0Ba, 0Go3Havaomue
HA3BAHH METAIOPEKYUHX CTAHKOB, H YTOYHHTE HX 3HAYCHHSA
¢ NOMOMIbIO NOJHTEXHHYECKOTO CAOBapPS.

b) Bunumure #3 1-ro H 3-ro a6aaues ciosa, 0Go3HayawUHe HA3BAHKA
MEXaHHYECKHX onepaiuil, BHNOAHAEMBX Ha METANJIOPEIKYIHX CTaH-
KaxX, # YyTOYHHTE HX 3HAYEHHSA C NIOMOILILIO NOJHTEXHHUECKOro CAOBapA.

¢) Honoaunte TaGamuy no oGpasuy:

HasBanune cranka : " Omnepanus
aHrJ. pYyccK. awra. PYCCK.
1. lathe (turning TOKapHHIA turning o6TOYKa
.machine) CTaHOK
2. drilling
3. ) pacTouka
4. grinding ma-
chine
5 - BHHTOPE3HBIA
CTaHOK
6. milling
7. cutting
. machine

Practice 2. Bunuinte W3 4-ro aG3ama Texcra caosa, oGosnavaiomue
HA3BaHHA OTACALHMX 4acTefl H y3A0B BHHTOPE3HOr0 CTAHKZ K HX
ua3navenne. Coctanbre TaGJHIly, aHAJOrHYHYIO BhilmenpuseacHHoOf.

Ha3sBaHue yanos, uacrefl cTaHKa Hasnauenue

aHrJ. PYCCK. ' aHra. PYCCK.

—
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Practice 3. Hafinute anraniickne SKBHBAJICHTHI AJA CAEAYIOWUX PYCCKHX
CNOB H CJIOBOCOYETAHMH.

CPOK caykO6bl, IPYyTKOBas 3aroToBKa, IJafkas NoBepXx-
HOCTb, pa3MepHasi TOUHOCTb, CHHMATb CTPYKKY, YAOGHBIA
(moaxoasiui), MaccoBoe IPOU3BOACTBO, HOCTHXKHMBIH,
OTZEeJIKa NMOBEPXHOCTH

Practice 4. TlepeBegute c0BA H CJHOBOCOYETAHHSI HA PYCCKHA A3LIK, NMPH
3TOM JorajaiiTech 0 3Ha4eHHH BbIJAEJNEHHBIX KYPCHBOM MHTEPHALHO-
HaJbHBIX C/10B. C/i0Ba, BhIACJEHHbIE XHPHBIM WIPH(TOM, —«JI0KHbIE
Apysbs nepesoaunka». IIposeppTe HX 3HAYEHHS NO CIOBAPIO H yTOY~
HHTE CMBICJ, €CAH CJI0BO ynorpe6aeHo B caosocoyeranuu. [Iposepbre
N0 KOHTEKCTY NPAaBHIABHOCTH BblﬁpaHHHX BaMH 3Ha4YeHHA.
detailed study, fundamentally, symmetrical shapes,

generally, fabrication methods, hollow spindle, cutting

location, to control operations, to position the work, to
separate, to drop into a container, to involve a factor

Practice 5. Hafiaure napnl cios, GAn3KHE MO 3HAYEHHIO, H NPEIJIOKEHHS
C JAHHBIMHM CJIOBAMH B TEKCTE.
to work, proper, to produce, convenient, location, to
fabricate, to machine, position

Practice 6. Hafinute napn cjioB, NPOTHBONONOXKHBIE 110 3HAUYEHHIO, H NPELi-
NOXKEHHS C JIaHHLIMH CJAOBAMH B TEKCTe.

raw, simple, to feed, difficulty, complex, finished, ease,
to retract

Practice 7. a) TlepeBeauTe c1OBOCOYETAHMS, ROCTPOCHHBIE IO yXKe H3BECT-
HoiM Bam moaeasim: V ed (kakoi) + N, N 4 V ed (xaxoii).
detailed study, screw-machined parts, finished pieces,

products produced on screw machines, shapes produced

by other processes

b) Haiinute B 1-M, 4-M H 5-M ab3aunax TekcTa NpPeNJOXKEHHs ¢ ITHMH
CJIOBOCOYETAHHSIMH H NepeBeliMTe HX HA PYCCKHH A3bIK.

¢) Onpenennte, Kak#e U3 BHICKA3bIBAHHI COOTBETCTBYIOT COJAEPKAHMIO
TeKCTa.

1. All machine-tools employed for removing metal are
divided into five general categories. 2. Screw-machined
parts can’t be made from bar stock. 3. Cutting tools held
~on turrets and tool slides are used for machining metal
parts. 4. The workpiece placed on the spindle doesn’t
rotate. 5. Cams and linkages designed for controlling
cutting operations position the work, ieed, hold in position
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and retract the tools. 6. Metal parts worked on machine-
tools have smooth surfaces and high dimensional accur-
acies. 7. Finished parts are of symmetrical shapes.

Practice 8. lipoananusupyiite B TeKcTe c0Ba Ha -ing pacnpen,e.nme HX
no pasHuLIM pasjenaM TaGaHubl.

Noun
N ing

Participle 1 Gerund
V ing V ing

Practice 9. Halinure B TekcTe MpensyioxeHusl CO CKa3yeMbiMH, oﬁpasonan-
HbiMH 10 Monean to be + V ed, u nepeseaure ux Ha pycclmn A3BIK,
oﬁpamaﬁ BHHMaHHe Ha pa3Hbie cnocobH NepeBoaa 9TOoi KOHCTPYKUMH.

Practlce 10. MocraBbTe Kak MOXHO GOJbIle CREUHAJbHBIX BONPOCOB K
5-My ab3auy Tekcra.

Text Study

Practice 1. a) 3anoBo uayuure tabanuy “Classification” u3 Unit V, c. 200.
b) Moabsysich Tabauue “Classification”, NpoK3BeAHTe KAACCHDHKALMIO:

1) unXeHepHBIX MaTepHa/OB;
2) MeTa/lJIOpeXYIIHX CTAHKOB;
3) THIOB MeXaHHYECKOH 06p360TKPI.

Practice 2. 3aBepmute npepnoxenus, noxo6pas COOTBETCTBYIOLHE OKOH~-
yauud B npaBom croabue.

There are... ...symmetrical shapes, high
They are... dimensional accuracies
These machine-tools can and smooth surfaces.

perform... .for finishing operations.

..five general categories
of machine-tools.

Finished parts possess...
A lot of simple and com-

N o whh-

plex shapes...
Screw-machining is also
used... r
Most engineering mate-
rials can be machined...

...can be produced on screw

machines.

...turning, milling, grind-

ing, boring, etc. opera-
tions.

...by machine-tools.

...lathes, drilling, boring,
milling and grinding
machines.
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AFTER-TEXT SECTION

Text Discussion

Practice 1. OTBeTbTe HA Bonpoch no teme “Metal Cutting”.

1. When did the study of metal cutting start? 2. What
is the purpose of metal cutting? 3. What machines are
called “machine-tools”? 4. List the general categories of
machine-tools. 5. What is the function of the spindle?
6. Where are cutting tools held? 7. By what means are
cutting operations controlled? 8. List products-produced
on screw machines. 9. What are the general advantages
of machining over other fabrication methods?

Practice 2. a) NoarorosbTe cCOOGHIEHH NO CACAYIOLIHM TEMaM.

1. OcHoBHbBIE BUIbI METAJIJIOPEXYILHX CTAHKOB H HX Ha3Ha-
yeHdHe (MpH IOArOTOBKE BOCMONb3yHTeCh TabJauLeH
Practice 1 paspmena “Language Study” H aKTHBHBIM
cjoBapeM Ha c. 275).

2. T1poH3BOACTBO H3Je/HA Ha BHHTOpESHOM CTaHKe; MpH

°  TOATOTOBKE BOCHOJb3YyHTECH HH(pOpPMaLHeld TEKCTa,
3anoJiHeHHoOM Bamu Tabauueit Practice 2 pasaena “Lan-
guage Study” H cieiyOlIUM NJIaHOM:

1) Buabl 3aroToBoK, 06palaTHiBaeMBIX Ha CTaHKe.

2) OcHoBHbi€ y3JIbl, YaCTH CTaHKAa H HX Ha3HayeHHe,

3) Buabl u3jeauii, nojyyaeMbix B pesyJbTarte o6pa-
6OTKH Ha CTaHKe.

4) TlIpeumyiiecTBa 06pa6OTKH Ha BHHTOPE3HOM CTaHKe

(10 CpaBHEHHIO C APYTHMH METOAAMH NMPOHU3BOACTBA).

b) Cutyaumn nas BHICKA3LIBAHNS.

1. Bbl npoxonuTe NpPOH3BOACTBEHHYIO NPAKTHKY B lexe
MeXaHH4eCKoH ofpa6GoTku. Bam mnpeacroutT o6TOUYHMTH
3aroToBKy, NPOCBED/INTb B Hell OTBepCTHS H OTILIH(DO-
BaTb. CKaXKHTe, Ha KaKHX CTaHKax Bbl OyJere BbINOJ-
HATb 3TH Olepalyy.

2. Bnl o6pa6aTriBaeTe 3aroToBKy Ha BHHTOpGSHOM CTaHKe.
CkaxxuTe, rje Bbl YCTAHOBUTE PeXYIUMH HHCTPYMEHT;
Kyla TOMeCTHTEe 3aroTOBKY; C NOMOILBIO Yero Gyaere
ynpaBiaTh nojavyel M OTBOJOM pesla.

3. Bam npeacrouT caenath coobllieHHe Ha TemMy «Mexanu-
yecKast 06pa6oTKa MeTaNIHYeCKHX U3fenuit». Ckaxure,
Kak Bbl ¢()OpMYyJIHpyeTe OCHOBHbIE IPEHMYIIleCTBa MeXa-
HHYecKoll 006paGoOTKH B-pa3sjene «BbiBoAbl H 3aKJioye-
HUe»,
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Active Vocabulary

O6aacte NpHMEHEHHS

CyuecTBuTRIbHBIE
M COYeTaHHs C
CYLIeCTBUTE/bHBIMH

Taaronsl u raaroab-
Hble COYCTAHHSA

MECTO  BBIMIOJIHEHHS
MexaHHYeCKoh 06-
paboTku

machine-shop

ofopynoBaHHe  Lexa
MexaHH4yecko#t 06-
paGoTKH -

machine-tool
turning machine
(lathe)
drilling machine
boring machine
mitling machine
grinding machine
screw machine

A€Ta/l¥ MallHH

machine part
cam

linkage
bushing
bearing

- [ nut

bolt

stud

shaft

spindle

turret

tool slide
(cutting) tool '

THIH 3aroToBoK

bar stock -
tubing

onepauHH, BHIOJHAC-
Mbl€ Ha MeTaJuiope-
KYUIHX CTAHKax

to cut

to machine

to turn

to drill

to bore

to mill

to grind

to thread

to face

to position the work

to feed the tool

to retract the tool

to finish

to remove metal
(chip)

XapaKTepHCTHKa
nennit

H3-

smooth surface
dimensional accuracy
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Text 3B
PRE-TEXT SECTION
TNpouuTaliTe TEKCT M OnpepeaHTe:

I. B Kakom acmekTe paccMaTpHBaeTcsl B JAaHHOM TeKCTe
CocoGHOCTD NOABEPraTbest 06paboTKe pe3anueM (B 1-M
ab3aue)?

2. CKoabKo ()aKTOpOB, BJAHSIOLIMX HA CPOK Cﬂy}KGbI pexy-
e KPOMKH MHCTPYMEHTa, YIOMHHAEeTCsl B TeKCTe?

3. B kakoM a63ame uIeT peyb O B3AaHMOCBSI3H MEXAY
CTPYKTYpOH H IPOYHOCTHIO 06pabGaTHIBAEMOTr0 MaTepH-
aJa ¥ CHOCOGHOCTDLIO IOABEPraThCs MeXaHHUecKo# o6pa-
60TKe?

4. Kakoe cBOHACTBO MaTepHaJsa, CBfiI3aHHO€ CO CIOCOG-
HOCTBIO NOJBepraTthcs MexaHH4YecKod oOpaboTke, pac-
cMaTpuBaeTcs B nociaenHeMm ab3awe?

Factors Affecting Machinability

Machinability is generally assumed to be a function of
tool edge life. The main factors which influence the behav-
iour, and thus the life of the edge of a cutting tool, are:

— the mechanical characteristics of the material
being machined, such as its strength, hardness and metal-
lurgical structure;

, — the state of the casting, involving the skin finish,
critical dimensions, machining allowances, slag inclu-
sions, the presence of scabs, rust, dirt, etc.;

— the nature of the machining techmques being used;

— the characteristics-of the machine-tool being used,
such as machine efficiency, available power, and the rigid- -

ity of the setup.

Other factors aside, it is primarily the structure of the
metal which determines its resistance to the cutting action
of the tool, i. e. the potential rate of metal removal, and
the resultmg abrasion on the tool, i. e. the life of the cutt-
ing edge.

Structure, strength and machmablhty are interrelated
to some extent — in general, increased strength implies
reduced machinability. This basic relationship must be
understood, otherwise difficulties may be experienced in
the machine shop if the designer has specified a material
with a higher strength than is necessary. Nevertheless,
care should be taken in rating machinability on the basis:
of strength. For example, nodular irons are normally
considerably stronger than flake-graphite types, but are
276

il



likely to be easier to machine. It is therefore recommended
that structure, rather than strength, be adopted-as the
basis for machining practice.

Hardness provides a more reliable guide to machinabil-
ity than does strength, for hardness depends mainly on
the matrix structure of the casting. Again, however, the
relation is of a general nature only, for it is possible to
have a metal which exhibits a low hardness value, but
which has a very abrasive action on the cutting tool. For
example, the presence of hard phosphide particles embed-
ded in a soft, ferritic matrix reduces tool life considerably.

tool edge pexymas KpoMKa HH-
CTpyMeHTa

skin finish = surface finish

machining allowance npunyck Ha
06paboTKy

nodular iron uyryH ¢ waposuaHeIM
rpacduToM

flake-graphite iron uyrys ¢ yeuryii-
YaTelM rpadurom

rather than a re...

abrasive action ucrupaiomee Bo3-

rigidity of setup xecrkocrs Ha-
) JeficTBue

JafKH
rate of metal removal ckopocts
pe3anus

AFTER-TEXT DISCUSSION
Practice 1. Halinute B TekcTe OTBETH Ha CJEAYIOHE BOMPOCH.

L. List the main factors influencing the tool edge life.
2. Does the structure of the material influence machina-
bility? In what way? 3. What does increased strength
result in? 4. Why is hardness more reliable in determining
machinability of a material than strength?
Practice 2. Tlonpaysch HHpoOpManmeli TexcTa, 3anoJHHTE CAEAYIOLLYIO

Ta6anny. (3nakom (—) oGosHadeHn rpadisi, He TpeGyiowue sanon-
HeHHS.)

QaxTopsl, BAHSIONUINE HA CHOCOGHOCTD
1o BepraThcsl MeXaHHYecKod
o6paboTke

Cocrasasioiue, u3
KOTOPHIX 3TH (DaKTOpHI
CKJ1aLIBAIOTCS

EV IS PYCCK. aHrJL. PYCCK.

the characteristics of the material

the state of the casting

the characteristics of the machine-
tool

the nature of the machining tech- — —
niques
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‘Practice 3. a) Hdonoannte TaGauuy, yCTRHABAHBAIOILYI0 B3aHMOCBA3DL
MEeXJy CBOHCTBAMM MaTepHaJa H CHOCOGHOCTLIO NOABEPraTbCs Mexas
HHuecKol ofpaGorke.

CaoficTso Ero pausinge Ha cnoco6GHOCTb
o6pabaTHBaeMoro (3aBHCHMOCTb OT CIOCOGHOCTH)
MartepHaJa | moasepraTecs MexaHHuecko# oGpaborke
aHra. PYCCK. aHrJa. PYCCK.
increased TOHHKEHHas  Cro-
strength cOGHOCTL K Mexa-
HHuecKoit  ofpa-
GoTke

2

cTpykrypa | the resistance to the
MeTallia cutting action of
the tool -

hardness. the matrix structure
' of the casting

b) Ioabaysich undopmauned Tekcra u Tabanuei, paccKaXxnre 0 B3auMo-
CBSI3H MEXKY CBORCTBAMH MaTepHAAA H COCOGHOCTHIO NOABEPraTLCH
Mexauuueckol oGpaGorke. Bocnoab3yiitece Ann oGoInaveHus 9Todl
B3aHMOCBS3M TJIArOJaMH:

to depend on, to affect (to influence), to imply (to
mean)

SELF-TRAINING PRACTICE: SUPPLEMENTARY TEXTS

Text 1
Pre-Text Section

Practice 1. a) TpounTalite 3aroI0BOK TeKCTa K nepeseinTte ero. Benom-
HHTE, KAKHEe npouecch TepMooGpaGoTKH BAM H3IBECTHMI.

b) 3anoanute TaGakny no o6pasny (NpH HeOGXOAWMOCTH BOCHOAb3Yil-
TeCh NOJHTEXHHYECKHM COBApEM). .

Haspauye peficteusa INpouecen
aura. PYCCK. aHra. " PYCCK.

to treat obpaGaTuiBath | freating  (treat- | o6paGorka

to anneal ment)

to crack
to quench
to temper
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c) JBeranafitecb 0 3HAYEHHH CACAYIOULHX HHTEPHALHOHAJILHHIX CAOB H
CJIOBOCOYETARHM.

characteristic, percentage, critical temperature, mole-
cular structure, to fix '

d) Mpounrtaiite Texcr “Heat Treatment of Steel” u ckaxwure:

a) uToobulero Mexay TpeMsi BUAaMH TepMooGpaboTKH;

6) B ueM COCTOMT pa3JjiHuHe MeXIy HHMH;

B) KakHe CBOHCTBa MPHOOPETAIOT CTaJH B pe3yJbTare
pa3/H4YHbIX BHAOB TepMOOOpPabOTKH.

Heat Treatment of Steel

We can alter the characteristics of steel in various
ways. In the first place, steel which contains very little
carbon will be milder than steel which contains a higher
percentage of carbon, up to the limit of about 1,5%/,.
Secondly, we can heat the steel above a certain critical
temperature, and then allow it to cool at different rates.
At this critical temperature, changes begin to take place in
the molecular structure of the metal. In the process known
as annealing, we heat the steel above the critical tempera-
ture and permit it to cool very slowly. This causes the

. metal to become softer than before, and much easier to
machine. Annealing has a second advantage. It helps to
relieve any internal stresses which exist in the metal. These
stresses are liable to occur through hammering or work-
ing the metal, or through rapid cooling. Metal which we
cause to cool rapidly contracts more rapidly on the
outside than on the inside. This produces unequal contrac-
tions, which may give rise to distortion or cracking. Metal
which cools slowly is less liable to have these internal
stresses than metals which cool quickly.

On the other hand, we can make steel harder by rapid
cooling, We heat it up beyond thé critical temperature,
and then quench it in water or some other liquid. The rapid
temperature drop fixes the structural change in the steel
which occurred at the critical temperature, and makes it
very hard. But a bar of this hardened steel is more liable
to fracture than normal steel. We therefore heat it again
.to a temperature below the critical temperature, and cool
it slowly. This treatment is called tempering. It helps to
relieve the internal stresses, and makes the steel less
brittle than before. The properties of tempered steel enable
us to use it in the manufacture of tools which need a fairly
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hard steel. High carbon steel is harder than tempered
-steel, but it is much more difficult to work.

These heat treatments take place during the various
'shaping operations.

to relieve stresses cuumarb Hanpsi- to contract cxkumarbcs, paBaTh

KeHue ycaaxy
to be liable to smth umerp cknon-  distortion Hckpubienue
HOCTb K YeMy-J. drop 30. nagende

After-Text Section

Practice 1. Cymmupyfite nudopmauuio TekcTa, 3aNlOIHHB CAERYIOULYI0
rabanny.

a

Ha3BaHue TexHonorust

npouecca ‘npouecca Ilpeumymecrsa | HenocraTku

aHIL. pycck. | aHra. |.pycck. | amra. | pycck. | aHra. | pycck.

annealing
quenching |’
tempering

Text 2

Pre-Text Section

Practice 1. Ilpounrtafite 3arnanne TeKCTa H NPEANNIOKHTE €r0 COAEPKA-
HHeE.

Practice 2. [IpounTtafiTe TeKCT ¢ Heabl0 MOATBEPKACHHN BaLIero npeano-
JAoxeHHsi. JlOCTATOYHO JIH TOYHO OTPaXKaeT 3arjJaBHE COAEPHKAHHE
rekcta? Ilpensioxure CBOM BapHAHTHI.

Practice 3. CocTaBbTe NuaH Tekcra.

Superhard Material from Powder

The development of the engineering, electronic, radio-
technical and electrotechnical industries is unthinkable
without materials with special properties. They include,
in particular, composite materials, i. e., materials that
combine incompatible properties, plastics, etc.

Powder metallurgy figures prominently in obtaining
these and other materials. Composite materials have been
produced by the hot compaction methods, which are bet-
ter in their properties, especially in durability, than
similar materials obtained abroad. The antivibration
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alloys of the “iron-copper” type made it possible to double
the durability of drilling tools. This increased labour pro-
ductivity by 20 percent. Welding electrodes made of pow-
ders used for resistance welding are 9-12 times more
durable than those made by conventional methods.

The operational principle of powder metallurgy is very
well known — an item of necessary size is modeled, in
a mould, out of very small metal grains. After that the
item is put into an electrothermic furnace where the grains
get sintered together. ‘ i

The coefficient of the use of metal grows by five times.
True, powders more often than not cost more than metal-
rolling. But labour input is much smaller and labour prod-
uctivity — higher. As a result of that, an item made of
powder is over three times cheaper. This saving is
achieved on account of a complete or partial liquidation of
machining the item, the reduction of metal consumption
by half or more, and automation of pressing and sintering.

The time of operation of powder articles increases con-
siderably. The sintered articles have already proved their
advantages working in outer space, in deep sea condi-
tions and inside various machines.

It has been éstimated that the output of 1,000 tons of
powder articles saves the labour of 190 workers, frees
80 metal-cutting machine tools and saves 2,000 tons of
ferrous and non-ferrous rolled stock and some 1.5 million
roubles. :

Soviet scientists have attained considerable success in
powder metallurgy. They were the first in the world to
develop, using high-energy moulding methods, a new
superhard material out of boron nitride. The priority of
the USSR in developing the first article out: of the so-
called viscous ceramics has been recognized in many -
countries.

composite materials KoMno3uTH cenventional method. o6uunmil
hot compaction method meron ro- MeToJ,

pAiuell NPecCOBKH- item, article usnenue
durability aoaroseuHocTsb grain 3epHo ]
alloy cnuias : " to sinter cnexatn
to double yasauBath consumption norpe6aenue
welding cBapka rolled-stock npokar

After-Text Section

Practice 1. Bam Heo6X0HMO cReNaTh coobuienne Ha Temy «[lopomkosas
MeTanayprusi». Kakyio nngopmMansio H3 TeKCTa Bhl BKJIOUHTE B CBOE
coobuwenne? B kaxkux aG3auax oHa comepxurca? :
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Text 3

Pre-Text Section

Practice 1. TMpountaiite Texct n HalinuTe B HeM HHOPMAUMIO O Ceaylo-
WHM BONpocam:

l. ¢axkTopbl, BaAMAIOLIHE HA BHIGOP METOLA JHTHS;

2. TEXHOJIOTHSl H3rOTOBJIEHHS OTJHBKH METOLOM JIUTbS B
3emyi0 (B 06OGILEHHOM BHJE);

3. OCTOHHCTBA H HENOCTATKH JAaHHOrO METOAa JIUTbSI.

I'loA‘rBepml're CBOH OTBETH COOTBETCTBYIOIIUMH NOMOKEHHAMH TEKCTa.

Sand Casting

Selection of a casting method depends primarily upon:
1. Quantity of parts. 2. Size of the part. 3. Tolerances and
finish. 4. Physical characteristics. 5. Part configuration.
- 6. The metal to be cast. .

Process.

The oldest commercial method of making metal cast-
ings consists of forming a cavity in sand and filling the
cavity with molten metal. After the metal solidifies, the
sand is broken away, and the casting is removed, trim-
med, and cleaned.

Sand molds are made in two or more sections: bottom
(drag), top (cope), and intermediate sections (cheeks)
when required. Joints between sections are the parting
lines. The sand is contained in flasks, made of metal or
sometimes wood.

Molten metal is poured into the sprue, and connecting

“runners conduct the metal to the casting cavity. Riser
cavities in the cope sand over heavy sections of the casting
serve as metal reservoirs. They fill with molten metal as
the cavity is filled and, as the casting solidifies and
shrinks, the risers feed molten metal to the heavy, slowly
solidifying sections, thus minimizing porosity in the part.
Slag floats to the top of the risers and thus is not incor-
porated into the casting. Sprue, runner, and risers are
trimmed from the casting after it is removed from the
sand.

Cores are hard shapes of sand placed in the mold to
produce hollow castings.

Patterns of wood or metal are used to prepare the
mold.
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Extremely large or heavy castings are made by floor
molding. Here, the mold is made in the floor of the foundry
using the earth as the flask. _

Advantages and disadvantages: Sand casting offers
the least expensive method for producing general-purpose
castings. Pattern equipment is relatively inexpensive and
long lasting.

Sand castings are more subject to human control than
parts made by other casting processes. More material
must be left on a sand casting to permit machining for
a finished surface. Thin sections cannot be cast (1/3 in. is
generally considered a practical minimum).

bottom=drag HHXHsA noiydopma runner JMTHHKOBHH XoA (xaHan)

top=cope BepxHsia noaydopma to conduct 30. noaBOAHTh
intermediate sections=cheeks Iey- riser NpHGLIIL

KH (TpOMeXYyTOUHbIe CEKUHH) to shrink pasaTb ycaaky
parting line NHHHA pa3bema to float BcriiniBaThL
flask onoka - to trim oGpy6arb
sprue CTosiK

After-Text ‘Section

Practice 1. PacckamuTte 0 AHTHHKOBOM CHCTeMe W O autefinom oGopyno-
BAHHH, NPHMEHAEMOM NPH JHTbE B 3EMJI0, 3aNNHHB CAEAyOULRe
Tabanub,

YacTb JHTHHKOBOH CHCTEMH Hasnauesnne

aHIa. PYCCK. anra. pyccK.

1. sprue
12. runner
3. riser

Bun auteiHOT0 060pYROBAHUSA Marepuan Hasurauenne

aHra. PYCCK. aHPJI. PYCCK. aHII. PYCCK.

mold
flask
core

. pattern

bad ol e
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Text 4

Pre-Text Section

Practice 1. PaccMoTpHTe PHCYHOK Ha ¢. 285 H MPEANOJOXKHTE, 0 YeM MokiaeT
peub B TeKCTe.

Practice 2. Ipountaiite TekCT M HafAuTE Ty 4YACTb TEKCTa, B KOTOPOM
NPHBOAUTCH OnNHcaHHe pHcyHKa. Kakoii moTok sBaserca HauGosee
6aaronpuATHRIM?

Practice 3. OG6paTHTech ellie pa3 K PHCYHKY M OMpPeRe]HTe, PH KAKOM
meroae o6paGoTKH OH noay4aercs. :

Practice 4. MpounTtaiiTe TEKCT eile pa3 H ONpeAENHTE, KAK BIHAET Henpe-
pHIBHBIHA NOTOK HA MeXaHHYECKHe CBOHCTBA MeTaMjia H KAKHE HMEHHO.
BuNHIIHTE BCce MeXaHHYeCKHE CBOMCTBA, YNOMSHYTHE B TEKCTE,
H NepeBefHTE HX C NOMOUILI0 MOAHTEXHHYECKOro CJAOBApS.

In forging, controlled plastic deformation, whether
at elevated temperature or cold (at room temperature)
results in greater metallurgical soundness and improved
mechanical properties of the metal. Most forging grade
metal is pre-worked to remove defects. This pre-working
results in directional alignment of grain flow, which when
properly forged, produces directional properties in
strength, ductility and resistance to impact. The figure
below shows the continuous grain flow in a forged crank-
shaft, the broken grain flow of a crankshaft machined
from bar stock, and the complete absence of grain flow
in a casting. Continuous grain flow around the part shape
is most desirable. Since bar stock and plate have unidirec-
tional grain flow, any change in contour from machining
will cut flow lines, exposing grain ends and leaving the
metal sensitive to stress corrosion and fatigue failure.
Most castings have no grain flow or directional strength.

The increased emphasis on optimizing the efficiency
of all kinds of consumer and industrial products. has
increased the service requirements for mechanical parts.
Forging makes metal parts stronger than other metal
working methods. Thus forging has become more than
just a way of making metal parts, it has become an indis-
pensable method of making high strength metal compo-
nents. To the designer, the structural integrity of forgings
means realistic safety factors based on materials that
will respond predictably to the environment without.
costly special processing.

Since virtually all metals can be forged, the range
of physical and mechanical properties available from
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forged products spans the entire spectrum of ferrous and
non-ferrous metallurgy. Whether a designer is looking
for impact strength, corrosion resistance, high tensile
strength, or long fatigue life, there is an alloy appropriate
to the application that can be forged.

Bar stock

Continuous grain flow  Broken grain flow No grain flow

Representation of grain tlow in a forging (above left), machined
bar stock (above centre) and a casting (above right).

to result in npusoauth K, nasats grain flow HanpaB/eHHe BOJIOKOH

B pesyJbrare cross-section nonepeuxoe ceuyenue
metallurgical soundness crpykry- absence orcyrcrsue v

pa Meraaia bar stock 3aroroeka B BHA€ NpyTKa .
improved ynyuienHee plate 3aroroBka B BHAe MJHTH

{
After-Text Section

Practice 1. Onupasch Ha HHOOPMAUMIO TeKCTA, NPOKOMMEHTHpYHTe
caefyioliee BHICKA3biBAHHE M3 TEKCTA.

Forging makes metal parts stronger than other metal-
working methods.

Text5H

Pre-Text Section

Practice 1. MpounTaiite TeKCT M COCTaBbTE €ro MJaH. -

Machine-Tools

These are the machines used in engineering to shape
metals and other materials.

Before the machine age this work was done with hard-
ened hand tools, in particular, the chisel and hammer.
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It took a long time to obtain the necessary quality and
accuracy. The metal was first given roughly its right
shape by being either hammered when red hot or cast in
a mold. Then the final shape was obtained by further
hammering and by chiselling.

A great advance was made with the introduction of
the file, a hardened steel tool, used to smooth the relative-
ly rough surfaces left by the chisel. Nowadays, these
hand tools are normally used only for final fitting and
adjustment of parts made on machine-tools.

The various complicated machine-tools now used by
engineers are designed to do the same jobs as the hammer,
the chisel and the file, but very much more quickly and
efficiently, and with much wider range of application.
The vastly increased production of modern times would
never have been possible without these machines to take
the place of hand work, nor could the hand-worker ever
produce the precision now needed.

The machine-tools which have replaced the chlsel and -
file and which shape the metal by removing parts of it
are shapers, planers, milling machines, drilling and
boring machines, grinders and lathes and those which
have replaced the hammer and which press the metal into
the required shape are steam hammers, forging and
pressing machines and sheetmetal work tools.

chisel 3y6uao, nonoro . shaper  nonepeyHo-CTPOraabHbI

hammer monotok CTaHOK )

file HamANBHHUK planer  npoxONBHO-CTPOrabHLIA

rough rpy6uit : ' CTaHOK

roughly HauepHo, rpyGo sheetmetal work tool mawuna s

range of application auanason JHCTOBOH INTAMITOBKH
NpHMEeHeHHS

After-Text Section

Practice. 1. CkaxuTe, KAKHE CTAHKHM (MamIMHb) 3aMeHHaH a) 3yGuio

H HanuabHuK, 6) MoxoTok. TloaTBepauTe CBOM OTBET CCHAKOH HA
TeKCT. -

Text 6
Pre-Text Section
Practice 1. Ipouuralite TekcT u onpenennre:

1. B xKakoM a63ale Mepeync/IsIOTCS OCHOBHbIE 4acTd (y3-
JIbl) TOKapHOI'O CTaHKa,
2. B KaKoM aG3ale HAET peyb O HA3HAYEHHH CTaHKa;
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3. B KakoM a63ale coOpMyJHPOBaH NPHHUUI AEHCTBHSA
TOKAapHLIX CTAHKOB (B OTJIMYHE OT JPYTMX THIIOB MeTaJl-
JIOPEXYIIHX CTaHKOB). :

Metal-Cutting Machines. The Lathe

The most useful and versatile machine in.the workshop
is a turning machine (lathe). As the name shows, it is
used for turning different objects and parts. However,
besides turning many other operations can be performed
on a lathe, such as drilling, reaming, tapping and by
employing suitable adapters operations of milling and
grinding may be carried out without difficulty.

" The lathe consists of the following basic parts: the bed,
the headstock, the tailstock, the saddle (or carriage)
with the tool-post and the driving and gear mechanism,

The bed is a base for supporting and aligning the
components of the machine. At the opposite ends of the -
bed there is a headstock and a tailstock.

The headstock carries a pair of bearings in which the
spindle rotates. The spindle holds the workpiece and
rotates with it. The headstock also incorporates the driv-
ing and gear mechanism. The parts of this mechanism
are the feed shaft and the change gear box. The feed
shaft is designed for driving the tool-post, and the change
gear box drives the spindle of the lathe at various speeds.
Tapered centres in the nose of the spindle and oi the
tailstock hold the work firmly between them. The tool-
post is driven along the saddle either forwards or back-
wards at a fixed and uniform speed. That is why the
operator is capable of making accurate cuts and giving
the work a good finish.

There are many types of lathes but all of them operate
on the same basic principle: the workpiece is revolved
by power and a cutting tool is brought against it, remov-
ing metal in the form of chips.

The other principle of operation is that used in milling,
grinding and drilling machines. In these machines the tool
-is fixed and the work is moved to and fro against it in
a horizontal plane.

to support noazepxusath to drive (drove, driven) npuso-

to. align uerrpupoBars AuTh B AeficTBUe (IBHXeRHE)

feed shaft Ban mopaun to move forwards or backwards/

change gear box kKopoGka nepeme- to and fro nBuraTbhca Bmepern,
HBl CKOpOCTei Hasan

tapered centre KOHHYeCKHMA LEHTP
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After-Text Section

Practice 1. BoinHuinte #3 2-ro a63ana TekcTa cJoBa, 0GO3HAYAIOWHE
Ha3BaHHUS OCHOBHBIX YacTell TOKAPHOIO CTAHKA H YTOUHHTE HX 3Haue-
HHAl C NOMOLIbIO MOJHTEXHHYECKOrO CI0BAPS.

Practice 2. Cxaxmnre, Kakue H3 JaHHBIX YTBEPKAEHHH COOTBETCTBYIOT
COBEPIKAHHIO TEKCTA. -

1. The main components of the lathe are: the bed,
the headstock, the saddle and the driving and gear mechan-
ism. 2. The headstock and the tailstock are located at
one end of the bed. 3. The tool-post is mounted on the
bed. 4. The tool-post carries the tool. 5. The spindle holds
and rotates the work. 6. The function of the change gear
box is driving the headstock spindle. 7. The tool-post is
driven by the feed-shaft. 8. All lathes operate on the same
principle: the tool is fixed and the work is moved to and
fro against it in a horizontal plane.

Practice 3. lononnute caeaywomyo cxemy.

the bed

the headstock

the spindle the driving and gear mechanism

(for driving the tool-post (for driving the
on the saddle) headstock spindle)

Practice 4. Toabsyace nudopmannei Tekcra u cxemoit Practice 3, pac-
CKAXHTE O KOHCTPYKIUHH TOKAPHOI'0 CTAHKA, HA3HAYEHHH OCHOBHLIX
ero yacred (ysJoB) H NpHUHUHNE ReACTBHA.
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UNIT Vi

.Machines and Work

Text 1A. Machines and Work

Text 1B. Electrical Energy and Electrical Machines
Text 2A. Engine

Text 2B. The Wankel Engine

Text 3A. Forging Processes and Equipment

Text 3B. Melting Furnaces

Self-Training Practice: Supplementary Texts

Text 1A

READING AND COMPREHENSION

1. IlpocmoTpiTe TEKCT H BGEpHTE ANA KAXKAOro a63a1a OAHH H3 CAEAYIO~
UWHX 3AroA0BKOB: :

NEPBHYHLIC ABHTaTeJ/IH,

Oonpeac/JICHHE «MaUIHHBI»;

B3aHMOCBSAI3b NOHATHH «CHJIa H paéo’ra»;
SHEPrust 1 €IHHHIbl €€ H3MEPECHHSA.

‘2. He untas Texcra noxpo6HO, HanuKuTe 0 2—3 npeaJioKenns no-pyc-
CKH K KaXAOMY H3 3THX MOA3AroJIOBKOB H CMHCOK HM3BECTHLIX BaM
aHrARACKHX CJI0B, C NOMOUILIO KOTOPHLIX MOJKHO NEPEAaTb 3TO COAEP-
KaHHe.

Machines and Work

Defined in the simplest terms a machine is a device
that uses force to accomplish something. More technically,
it is a device that transmits and changes force or motion
into work. This definition implies that a machine must
have moving parts. A machine can be very simple, like
a block and tackle to raise a heavy weight, or very com-
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plex, like a railroad locomotive or the mechanical systems
used for industrial processes.

*"A machine receives input from an energy- source and
transforms it into output in the form of mechanical or
electrical energy. Machines whose input is a natural source
of energy are called prime movers. Natural sources
of energy include wind, water, steam, and petroleum.
Windmilis and waterwheels are prime movers; so are
the great turbines driven by water or steam that turn
the generators that produce electricity; and so are internal
combustion engines that use petroleum products as fuel.
Electric motors are not prime movers, since an alternating
current of electricity which supplies most electrical energy
does not exist in nature.

Terms like work, force, and power are frequently used
in mechanical engineering, so it is necessary to define
them precisely. Force is an effort that results in motion
or physical change. If you use your muscles to lift a box
you are exerting force on that box. The water which strikes
the blades of a turbine is exerting force on those blades,
thereby setting them in motion.

In a technical sense work is the combination of the
force and the distance through which it is exerted.

To produce work, a force must act through a distance.
If you stand and hold a twenty-pound weight for any
length of time, you may get very tired, but you are not
doing work in an engineering sense because the force
you exerted to hold up the weight was not acting through
a distance. However, if you raised the weight, you would
be doing work.

Power is another term used in a special technical sense
in speaking of machines. It is the rate at which work
is performed.

In the English-speaking countries, the rate of doing
work is usually given in terms of horsepower, often abbre-
viated hp. You will remember that this expression resulted
from the desire of the inventor James Watt to describe the
work his steam engines performed in terms that his custom-
ers could easily understand. After much experimenta-
tion, he settled on a rate of 33,000 footpounds per minute
as one horsepower. \

In the metric system power is measured in terms of
watts and kilowatts. The kilowatt, a more widely used
term, equals a thousand watts or approximately 1'/3
horsepower in the English system.
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WHILE-READING SECTION

Language Study
- Practice 1.

"O6uiass uesb JaHHOTO TEKCTa — 1aTh onpeaeneHue
OCHOBHBIM TNIOHSITHSIM, CBSI3aHHBIM C «paboTOil» M «MallH-
HaMu». OCHOBHbIe (GOPMyJbl ONpene/eHHil:

1| Ais B

that...
2) Ais B
which...

3) A, B for smth, V

4) B, which..,, is called A

MNpounTaiite BHEMATENLHO TEKCT H BLGEPHTE H3 HETO ONpeAeieHHs MOHATHI:
mawnsa — machine (1-# a63an) — 2 onpesenenmsi; nePBRURLIR
Apuratesb — prime mover (2-i ab6san); cana — force (3-i a6aan);
paGota — work (3-# a63au); MomHocTe — power (5-ii a6san).
Npoanaausnpyiite 9TH onpepenenus: NOLYEPKHHTE OANOH uHePTOH
TEPMHH, ABYMsI YePTaMH — cJ0Ba, 0603HauaI0ILHE KAACC, K KOTOPOMY
OTHOCHTCH NOHATHE, TPEMA - YePTAMH — XAPAKTEPHCTHKY NOHSITHA.

Model: Machine is a device that uses force to accom-

plish something.

Tlepesenute kaxnoe onpepefenwe Ha PyccKHWA s3biK. CpaBHHTe HX
C RAHHBIMH BAMH ONpeieNeHHAMH B NPEATEKCTOBbIX 3afiannnaX. B yem
- Pa3HHUA? YTOYHHTE aHTANACKWE CJOBA, BHGPAHHLIE BAMH B 3TOM
YNpaXKHEeHHH.

Practice 2. Coennnnte TePMHH C COOTBETCTBYIOUIHM €My onpenenexHuemM,
AAHHBIM B NPaBOH KOJOHKe.

Machine the rate at which work is per-
formed.
‘| a device that uses force to ac-

complish something. E

. i
Prime mover S
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Force - an effort that results in motion
-{ or physical change.

Work is a machine whose input is a nat-
ural source of energy.
Power a combination of the force and
the distance through which it
is exerted.

Practice 3. 3anonunte caenylouyio Tabauuy.

v

Xapakre-

TepMHH Kaace pHCTHKA

prine-mover
internal combustion engine
turbine

Practice 4. Tipountaiite BHMMaTEAbHO ABA mocjesnux ab6szana # sanodu-
HHTE caeayuLylo Tabjauuy, B KOTOPOH AGIKHO GHTH NOKA3aHO COOT-
HOUIEHHEe MEeXAY eAHHHUAMH MOMHOCTH B Pa3HBIX CHCTEMaX.

Enunui{bl MOWHOCTH

03Ha- DKBHBAJNCHT
O6o3na IMonuoe Mepeson
yeHde Ha3BaHue

hp horse JouraguHas 33,000 foot-pounds per

power cuaa minute
w . i
kw

Practice 5. Pacnpeaeaure caegyiouihe cjioBa B TPH rpynmbi: a) o6o3na-
4aloIMe OCHOBHbIE MOHATHA (GH3UKH H MEeXaHHKH; 6) ofo3navalomue
HCTOYHHKH 3HEPIrHH; B) MEXAHH3Mbi, MALHHHDbI:
wind, power, water, force, work, steam, wind mill,

petroleum, turbine, motion, weight, block, device, locomo-

tive, input, output, steam engine, rate, effort, distance,
generator, part, weight

Practice 8. Caenyiouse raaroas 4acTo COYETAIOTCH C MOHATHAMH QHIHKH

H mexaHHKH. COCTaBbTe ¢ HHMHM TJAAroJbHbie COUETAHHA, HCHONB3O-
BaB MaTepHAJ TEKCTa.

Model: to transmit — to transmit motion / force

to produce, to transform, to supply, to result in, to
exert, to set, to perform, to result from, to measure ... in
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Practice 7. Hayunre BuamaTennno 2-f aG3an Tekcra eme pas M CrpyRnH-
pyATé caeayomue cyiecTshtesbssie B Tabaunny.
wind mill, wind wheel, steam engine, electric motor,
internal ¢ombustion engine, turbine

B aBurarens . ) DHeprus Ha BXoje

Prime-mover The input is a natural source of energy.
Non-prime-mover | The input is a source of energy that does not exist
in nature.

Practice 8.

Caoxnbie NPEeAJIOXKEHHA C NPHAATOYHbLIMH
OnpenaeHNTEIbHbIMHA

Sl + who + Sz - S
: whose
which
_ that
where
when
why

Diesel engines are now mounted on the lorries. — The
lorries are produced by the Minsk, Kremenchug and Bye-
lorussian automobile works. Diesel engines are now
mounted on the lorries which — are produced by the
Minsk, Kremenchug and Byelorussian automobile works.

Hafinute B TeKCcTe NpepNoMeHNsi € NPHAATOUHLIMH ONPEACAHTEAbHHIMH
H NepeBefUTe HX HA PYCCKMA SI3BIK.

Practice 9. 3anomMHuTE COIO3bI K COIO3HBE CAI0BA, BBOASILHE npHAATOYHbIE
OnpeaeaHTEéNbHbIE.
Practice 10. Hafinure onpeaeantenbHbie npenaoKeHHs.

1. It took the first Soviet auto-works in Gorky and
Moscow a very short time to master the production mainly
of lorries which were required at that time. 2. Automobile
construction was practically non-existent in prerevolu-
tionary Russia where in 1910 only 10 passenger cars were
built. 3. She couldn’t believe that he had known nothing
about their experiments. 4. That student design bureaus
play a big role in developing scientific activity among
students is very important. 5. Scientists and research engi-
neers are engaged in work that is intended to provide
a scientific approach to many purely industrial problems.
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- Practice 11. Tlepeseaurte npeijaoMKenHs, o6paTHB BHHMAHHE HA 3HAle-
uue which, KOTOpOe MOXET OTHOCHThCA AnGo K onHomy (onpenedse-
MOMY) CJOBY B TJABHOM NPENJOKEHHH H MEPEBOMHTLCA CJAOBOM
«KOTOpHIft», 160 KO BCEMY MPEAJIOKEHHIO B HEAOM M TIEPEBOHTLCH
CJIOBOM €H9TO».

1. Every 1972 Volkswagen has a network of sensors
leading to one central socket which can report the opera-
ting condition of parts in your VW directly to you. 2. The
KAMAZ is incorporating six specialized enterprises which
are known to the industrialized world. 3. The engineers
design, build and test cars, which makes every new car
durable and reliable. 4. All its equipment will be checked
for operation in a short test run after which the car will
return to the plant to undergo finishing operations.
5. Titanium is light, strong and corrosion resistant which
makes it one of the most useful structural materials.
6. In testing grounds there are many stretches of roads
which are built on the principle “the worse the better”.
7. Science Weeks are usually held simultaneously with
student scientific and technical conferences during which
students are presented diplomas and prizes. 8. An ice-
breaker has been invented which is capable of crushing
ice fields with hydraulic guns.

Practice 12. CpaBHHTE NPEANONKEHHS H MEPEBEHTE HX HA PYCCKHA AIBIK,
o6paTHB BHHMaHHE HA TO, YTO HEKOTOpble NPHAATOUHHE ONpeneaH-
TeAbHLIE MOTYT MPHCOEAHHATHCA K TaBHOMY GeccolosHo.

1. Modern physics has discovered a complicated array
of fundamental particles of which all matter is com-
posed.— Modern physics has discovered a complicated ar-
ray of fundamental particles all matter is composed of.
9. There are numerous ways in which industry and educa-
tion can cooperate on problems of common interest.—
There are numerous ways industry and education can
cooperate in on problems of common interest. 3. Welding
is the most universal way of joining parts. Lasers have
already been used for some time for obtaining superclean
welds that chemists need so badly.— Lasers have already
been used for some time for obtaining superclean welds
chemists need so badly. 4. The factory which we are speak-
ing about is one of the best in the country.— The factory we
are speaking about is one of the best-in the country.

Practice 13. Tepeseaure npenjioxkeHHsl Ha Pycckuii A3HIK.

1. The engine is the source of power that makes the
wheels go around and the car move. 2. The Industrial
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Engineering Stream is intended for students whose inter-
ests lie mainly in the design and production side of
mechanical engineering. 3. The Engineerjng Science
.Stream is meant for those who are analytically minded
and who wish to study in depth the theoretical techniques
used by engineers. 4. Friction is a force that tends to re-
tard or to stop motion of one surface over another. 5. Each
student design bureau is a self-contained organization
which sometimes works on orders of various enterprises
and institutions. 6. Today, scientists are making diamonds
in laboratories — diamonds that are needed in all kinds
of industrial processes in making the machines that will
remake nature into a better world for us to live in. 7. The
most fantastic possibility of constructing earth-ships that
could penetrate the earth’s crust and cruise freely across
oceans of molten magma would become a reality.

Practice 14. Pacunpbre BhHCKasmBanue, n06asus npexnoxKenne, onpe-

Aeasoulee:
a) nopaexailee.

Model: This material is This material which is
very important. widely used in machine-
It is widely used in ma- building is very impor-
chine-building. — tant.

1. The changes in material technology are not only
quantitative. These changes are taking place at presen.
2. Ceramics are gaining an increasing foothold. They are
used as tooling materials.

6) Ronoanenue.

Model: 1 shall describe a new method. It was primarily
used not long ago. :
I shall describe a new method which was prima-
_rily used not long ago.

1. The engineer will be able to design the insides of
the components. They will give non-uniform properties.
2. Our industry needs high-strength materials. They
will find a wide variety of applications.

Practice 15. lokaxuTe, 4T0 B CACRYIOLIHX Npenioxkenunx that npHCoexu-

© HAET NPHAATOUHME onpenennTesbHbe, I'Iepenenwre NPeAROKEeHHs Ha
PYCCKHA 5i3piK.

1. It is a device that transmits motion into work. 2. So

are the turbines that turn the generators that produce

electricity. 3. Internal combustion engines that use petro-
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leum products are also prime-movers. 4. James Watt want-
ed to describe the work in terms that his customers could
easily understand. 5. Force is an effort that results in phys-
ical change.
Practice 16. Onpenenn-re THN NPHAATOYHOrO, BBOAHMOTrO that, B caeryio-
WHX NPeANOXKECHHAX. Ilepesenu're NpeAJOXECHHA HA pycclmﬁ AA3bIK.
1. This definition implies that a machine must have
moving parts. 2. You will remember that this expression
resulted from the desire of James Watt. 3. James Watt
wanted to describe the work that his steam engines per-
formed in hp. 4. The force that you exerted to hold up the
weight was not acting through a distance.

Practice 17.

Ycaosunie npeanoxenns (Conditional Sentences)

HabsiBUTENIBHOE HAK/JIOHEHHE

Cocnarate/IbHOe HaKJIOHEHHE

If she is asked to come she
always comes.

Ecau ee npocar npuiiTH, oHa
BCEraa npuxodur.

If this problem is less impor-
tant, it will not be dis-
cussed.

Ecan 3ta npoGiema menee
BaXHasi, OHa He 6yder
obcyacdarecs.

Hacrosiuiee Bpems
Bynyiuee Bpems

If she were asked to come she
would always come.

Ecau 66t ee nonpocusru npuiiTH,
oHa Bcerja Oot npuuwiaa.

If this problem were less im-
portant, it would not be dis-
cussed. )

Ecan 6vt 3ta npobnema 6uaa
MeHee BalkHO#, OHa Obt He 00-
cyacdaaace.

1f 1 had free time yesterday,
1 spent it on reading.

Ecan y MeHs 6wsao Buepa
cBoOOAHOE BpeMs, s Tpa-
Tus €ro Ha YTeHHe.

(B AeHCTBHTEJBHOCTH Y Me-

- TIpoweniiee BpeMs

Hsl 6HJIO0 CBOGOJHOE BpeMs)

If I had had free time yesterday,
1 should have spent it on
reading.

Ecau 66t y Mens 6bir0 cBoGOz-
Hoe Bpewms, 51 6bt norparus ero
Ha YTeHHe.

(B AeACTBHTEIbHOCTH Y MeHsl
He 6blJI0 CBOGOHOT O BpeMeHH )

Note: B yCIOBHHX NPHAATOURHX MPENNONEHHAX, OTHOCAMIMXCH K

6'yny1.uemy BPEMEHH, B aHIVIHACKOM fA3biKe ynorpeGiaserca Present Tense.

Kotopoe u3 nByx npepiomennit Kaxaolk naps TouHee OTpaXKaeT COAep-
KaHHe TeKcra?

a) 1. If a device transmits force into motion it is called
a machine. 2. If a device transmitted force into motlon
it would be called a machme
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b) 1. If you stand and hold weight, you are not doing
work in engineering sense. 2. If you stood and held
weight, you would be doing work.

¢) 1. If you raised the weight, you would be doing
work. 2. If you raise the weight, you are not doing work.

Practice 18. )

Kateropus naxnonenns (The Category of Mood)
Indicative Mood Subjunctive Mood
HapsBuTE/IbHOE HAK/IOHEHHE CocnarateqbHoe HaK/IOHeHHe

1. 3nauenwue. 1. 3nauenue.
HsbaBHTeNIbHOE  HakaOHeHHe CocniaraTebHoe  HakJIOHeHHe
BhIpaXKaeT RelcTBHE, OTpaKalo- BEIpaXKaeT  MNpeanosiaraemoe,
mee OGBEKTHBHYIO JEHCTBH- BO3MOXHOE MJH JKeJaTeJbHOe
TeJbHOCTb. ZeliCTBHE. ’ .
2. dopma. 2. dopwma.
(I, we) shalt (I, we) should
. can gg" could g:"
may might
(he, she, it will b (he, she, would e
you, they) may do... it, you, might do..
: can they) could
3. Tepeson. 3. Tlepeson.
I shall be only glad to meet him | I should be only glad to meet him
again. again.
51 6ydy Toabko pap BeTpeTHThESA ¢ | 1 6614 6oL TONBKO Paji BCTPETHTBCS
HHUM CHOBa. ' ' ¢ HUM CHOBa.

OnpeaennTe, B KAKAX H3 CACAYIONMIHX MPEANOKEHHT ynorpe6aeno cocaa-
raTelbHOe HAKJIOHEHHE.

1. These castings could not be used because of their
defects. 2. If we were pulling a rubber band and then
stopped pulling it, the rubber band would quickly return
to its original shape and size. 3. I think, if 3efective cast-
ings were brought in for analysis of their defects yester-
day, they were tested. 4. If defective castings were
brought in for analysis, they would be tested. 5. If there
are any changes, the laboratory technician will know.
6. If we expanded a spiral of lead wire a little, it would
assume its original shape again afterwards. 7. If there
had been no electrical connection between the zinc and the
copper but little zinc would have dissolved. 8. I should
have been glad if he had come here yesterday. 9. We know
that we should return soon. 10. He said that he would do
this work himself.
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Practice 19. B Kakux M3 CJeAyOIHHX NPENJOKEHHRA NPEANOIOKEHHE
OTHOCHTCS K HACTOsIleMY HJH Gyayiliemy, 4 B KaKHX K npouieRmemy
BpeMEeHH?

1. They would like to see the world’s longest 70-foot
bus. It will transport factory workers. 2. If the new equip-
ment had been delivered in time yesterday, there would
have been no problem at all. 3. He would be so glad to
meet these engineers but unfortunately he won’t be able
to visit the plant. 4. I should enjoy a drive to the country.
It’s a pity I cannot come with you. 5. She would have
been pleased with the results of her experiment. I'm sorry
she didn’t ring me up. 6. I should have made the drawing
in time. Why didn’t you tell me about it yesterday? 7. If
you could come back to life two hundred years from now,
you would find not only the world and its activities trans-
formed, but also its languages.

Practice 20. 3anomMunTe MOJeAb 06PA30BAHNS COCHATATEABHOTO HAKAOHE-

HHS B YCJAOBHBIX Npepjoxennnx. OGpaTnre BHHMAHKE HA COI03bl, BBO-
RAIHE NPHAATOMHBIC MPEAJOMKEHHA YCAOBHA. Bulyunte HX.

if ecau

unless ecau He

1 should do it | in case & cayuae, ecau | his friend

He would do it | provided (that)/pro- | (I, you, he,
viding npu ycaosuu, | she, they)
ecau/4ro

suppose/supposing
npednoaoNUM, 4TO,
donyctum

on condition (that)
npu ycaosuu 410

were

came | here.

Practice 21. Tlepepennte caeayioluye NPEAAOKEHHS HA PYCCKHik A3BIK.

a) 1. Without our professor’s help the work would have
had many more mistakes. 2. In the entrance exams he
missed some questions which a schoolboy could have
answered. 3. This is a hypothesis which could be proved
only by the discovery of the new chemical element.
4. There are three other designs where this material could
be applied. 5. Provided the laboratory continued this expe-
riment, it would take them 3 years to complete it. 6. Unless
he worked hard he wouldn’t pass the exam. 7. If the condi-
tions were unchanged, the automobile would travel 60 km
per hour. 8. If the pulley had been frictionless the efiort E
would have been exactly equal to the load W. 9. Supposing
you accepted this offer, what would you say?
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b) 1. If highly durable metal alloys had not been devel-
oped, there would be no modern rockets and aviation
today. 2. If we could obtain ultrahigh-strength and super-
refractory materials having close-packed structures the
efficiency of all heat engines would approach 100 percent,
as it would be possible for designers to use higher temper-
atures that today seem unthinkable; the motors could
be made far lighter and more compact, since not only
their efficiency, but also their specific output would be
raised by several times.

* Practice 22. lepesennTe NpenoxeHus na pycckhii A3biK, 06pallan sum-

MAaHHE HA nepeBoj COI30B:

as 8 Ka4ecTae; TaK e ... KAK U; NOCKOAbKY; K020a, 8 TO
spems Kak; if ecau; au; since rak kak, nockoavky; ¢ rex
nop Kax

a) 1. At that time the production of lorries was badly
required as the country was carrying out industrializa-
tion and mechanization of agriculture. 2. As a building
material aluminium is the best. 3. Aluminium is as strong
as steel. 4. The principal work of the engineer is design
as he has to design products, machines and production
systems. 5. As he was making his experiments he came
to the solution of this problem.

b) 1. A steam turbine designer must take those proces-
ses into account if he is to step up the efficiency, reliabil-
ity and erosion resistance of the turbine. 2. If parts rubb-
ing on each other are not separated by a film of lubricant,
the surface will rub and rapidly wear away. 3. If the
reinforced plastics will be used in this car depends on the
results of the test. 4. The head engineer asked if all the
engineers of the shop had gathered.

¢) 1. Many years have passed since the first Moskvitch
was put into mass production. 2. Since it is a machine
that produces power, it is called the engine. 3. Since the
results were bad the engineer repeated his experiment.
4. Since the power station was started it has operated
well. '

Practice 23. llepenenafite npeasoxennst no MOAEHH, BHPA3HB XKeaaTeNb-
HocTh peiicteus. lMepeBeanTe HX HA PYCCKHA A3BIK.

Model: What shall we do here without this engineer?
What should we do here without this engineer?

1. Any worker will be glad to accept this offer. 2. Will
you go to the experimental laboratory on Tuesday? 3. You
can find the answer to your question in any reference
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book. 4. Will you repeat it once more? 5. There will be no

life without water. 6. It is out of place here. 7. I like to

work at the tractor plant. 8. Large and complicated
projects of new technologies can well be handled by in-
stitute researchers working on practical applications.

9. This often provides the most efficient approach to the

solution of processing problems. 10. The engineer is the

guiding force behind the machine-tool; without the engi-

neer the machine-tool cannot function. .

Practice 24. OtBerbTe HA CJeAYIOUIHE BONPOCH, MPENCTaBHB COOTBET-
CTBYIOLLYI0O CHTYaluHio.

1. You meet your professor. What would you say?

2. I don’t know how to operate this machine-tool. What

would you do? 3. I don’t know where the main shop of this

plant is. Where could I get the answer? 4. We have broken
our car. What would you do in our place? 5. You don’t
know how to make this drawing. Who would you consult?

6. First I studied at the medical college, but I like engi-

neering best of all. So I dropped my studies at the medical

college and went to the auto-mechanical institute. What
would you do in my place?

Practice 25. 3akonuwte caenywouue nPeioKeHHss B COCAAraTeAbHOM
HAQKAOHEHNH, nuﬁpas NOAXOAA I HE COBOCOYCTAHHSA, NAHHbIC B CIHCKE
HHXe. .

1. None of them... 2. Anyone in his place... 3. The chief
engineer... 4. Another student in your place... 5. A mechan-
ical engineer...

to do the same, to answer this question, to find a way
out of this situation, to repair the electric machine, to
agree to do it

Practice 26. Packpoiite cko6kH M MOCTaBbTE rAaron B HyXHywo dopmy
COCAAraTeIbHOr0 HAKAOHEHHS.

1. 1f they (use) another method, the results would
have been different. 2. If the complete list of details had
been prepared the engineer (buy) everything in time.
3. If the load (increase) the speed would decrease. 4. If
all the people of the world (count) the atoms in a drop
of water they would not be able to finish their work even
in ten thousand years. 5. If one knows the dimensions
of the body he (calculate) easily its volume. 6. If every
star in the sky were to shine with the same degree of
brightness, the distance to any star (can) readily be
established. 7. If he (know) the specific heat and the
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weight of the substance, he would have calculated its
thermal capacity. 8. If you rubbed the stick, it (become)
warm.
Practice 27. MpeoGpasyiite caepyioluHe NPEANOKEHHS B NPEATOKEHHR
C MPHAATOYHBIMH YCJAOBUA. -
Model: [ should have gone to the exhibition of new ma-
“chine-tools, but 1 did not know about it.
CIf 1 had known about the exhibition of new ma-
chine-tools I should have gone there.

1. He would be so glad to meet these engineers but
unfortunately he won’t be able to visit the plant. 2. I
should enjoy a drive to the country. It’s a pity I cannot
come with you. 3. She would have been pleased with
the results of her experiment. I'm sorry she didn’t ring
me up. 4. I should have made the drawing in time. Why
didn’t you tell me about it a week ago? 5. He does not have
much time, or he would show around the plant himself.
6. There could not be modern science without modern
technology. 7. They would have sent us information, but
there was none to send.

Practice 28. MpeoGpaayiite caenywomue npestoxennus, cienas yciosue

CHAYAAA MEHEE BEPOATHMM, 8 3ATEM HEBEPOSTHWM, HEPeaNbHLIM.
Mlepeseaute npeasomenns Ha pycckuii AsuiK.

Model: If I see our lecturer, I shall ask him to explain
this difficult material again.
If I saw our lecturer, I should ask him to explain
this difficult material again.
If 1 had seen our lecturer yesterday, I should
have asked him to explain this difficult material
again. ,

L. If you send us a catalogue of diesel engines, it will
help us in our work. 2. If the laboratory gets new equip-
ment, we shall test it. 3. If the circuit is closed, current
will flow in it. 4. Unless the armature rotates, no voltage
is produced. 5. If there is no water, there is no life. 6. If the
wire is thin, much heat will be generated when current
flows through it.

Practice 29. 3akonunte pacckas B coorsercTeuu ¢ Practice 28.

1. 1f I graduated from the Institute now, I should go to
work to KAMAZ. If I went to work to KAMAZ, I should...
2. If I were the chief engineer of the plant, I should...
3. If there were no machine-tools, there wouldn’t be...
4. If there were no electricity, there would be... 5. If I
worked at the scientific research institute, I should...
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Practice 1.

Text Study

Kax cnieayer H3 cofep>KaHHf TeKCTa, Bce aG3aubl BKJIO-
yaioT B ce6Gs onpeaejeHHe KaKoro-in6o NoHATUsA, pa3bsc-
Henue (6osee pacluMpeHHOe OnpejiesieHne) 3TOro NOHATHS,
npumep. Hanpumep, 1-i a63ail MOXKHO NPEACTaBHTL B BUAE

caepyioulefi cxembl:

1 a6a.
onpepieNeHune :
MOHATHA > JIOTIOJIHHTEbHbIE TpUMEPbI Pa3TIKUHBIX
LI—— pasbACHEHHA MaLUKH

TlocTpofiTe CTPYKTYPRYIO

cxemy Kaxporo a6sana.

ONOHUTENbHOE
N onpeneneHne
o { onpepeneHHe
© TIOHATHA =

NOHATHA » o»
| > maumia”
\'é BBOJHOE ogp:ﬁl;eﬂue

TOH;
o | npennioxenne " 1
however

& | onpenenenne
@ | NOHATHA
Tf»n »
)
[[=]
w
w

; eHne
g Of1 pe ICTIEHH .
« NOHATHA ..,
)
o
<
<
~

AFTER-TEXT SECTION

Text Discussion

Practice 1. MoarorosbTe pasBepHyThie OTBETH Ha CAEAYKOUlHE BONPOCH.

1. What is a simple definition of a machine? What is
a, more technical definition? What does this definition
imply? 2. Describe some very simple machines. What are
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some complex ones? 3. What are the machines called whose
input is a natural source of energy? What are some
natural sources of energy and the machines that use
them? 4. Why aren’t electric motors prime-movers?
5. What is force? Give some examples. 6. What is work?
How can work be expressed mathematically? Give an
example. 7. What is power? 8. How is the rate of doing
work usually given in the English-speaking countries?
Why was the term invented? 9. In what terms is power
measured in the metric system?

CpaBuute nonyuuBimiHecs OTBeTHi ¢ BaliMMK oTBeTamu B Practice 2 M
c. 292. B yem pasanuue? Cosnagenue? )

Practice 2. Cpenaiite xpaTkoe coobuienHe Ha TeMy “Machine, Work,
Power”. Mipn noarotoeke ucnoanayiite aKTusHbiii C/I0Bapb.

Active Vocabulary

O6nacts C);lwg?::;';::;“:l? Cnaronbube
IIpHMEHEHUs CYILeCTBHTE L HEIMH CoYeTaHus
BHb! MALIHH H Me- prime-mover.
XaHH3MOB windmill
turbine
generator
steam engine
internal combustion en-
gine
electric motor
HUCTOYHHKH 3Hep- | wind
TUH water
steam
petroleum
obwue  nousitus | electricity to produce electricity
¢u3nku H Mexa- | effort to exert effort
HUKH motion ; to set in motion
to result in motion
distance
rate :
weight to hold up the weight
horsepower
watt
kilowatt
force to exert force
work ’ to produce work
to perform work
to result from
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Text IB

PRE-TEXT SECTION

Practice 1. TipocMOTpHTE TEKCT H ONpeAesuTe, HA KAKHE /1B YACTH €ro
MOXHO pasjenuTs. MoXer JH BTopas 4acTb OuiTb MOHSITHA Ge3
YTeHHA NepBOH (onpenenHTe MO NOA3AroNOBKY)?

Practice 2. B nepebix Asyx a63anax peub HAET 0 PA3BHTHH JIEKTPRYECTBA
B XIX Beke. Kako# BKaaa Obia CAENAH B PAa3BHTHE IJICKTDHUECTBA
Boara B 1800 roay ¥ daucornom B 1882 rony?

Practice 3. Bropas wuactb texcra “The Direct-Current Machines”
(«MauwHHb TOCTONHHOrO TOKA®) ONHCHBAET paGory M YCTPOACTBO
9THX MAIIHH. BO3MOXKHO J¥ NOHATH ITOT TEKCT, He 06palanch K Ciio-
sapio? Ecau na, 1o KakuM oGpasom? Ecau uer, KaKk MPHCTYNHTH
K pabore co cioBapem?

Electrical Energy and Electrical Machines

Volta made his experimental cell in 1800, producing
for the first time a steady reliable electric current. During
the nineteenth century, the development of practical appli-
cations of electrical energy advanced rapidly. The first
major uses of electricity were in the field of communica-
tions — first for the telegraph and the telephone. They
used not only electric current but also electromagnetic
effects.

Thomas Edison’s invention of the electric light bulb
was perhaps the most momentous development of all,
but not because it was such a unique invention. It was
momentous because it led to the creation of an electric
power system which has since reached into nearly every
corner of the world. Actually, other people were working
simultaneously on the same problem, and Edison’s claim
to the invention was disputed. Perhaps Edison’s most
important claim to fame is his pioneering work in engi-
neering, which helped to provide electric service for New
York City in 1882. :

The application of electricity has grown to the point
where most of us lead “electrified lives”, surrounded by
a variety of devices that use electric energy. Less visible,
but probably more important, are the thousands of ways
industry has put electric energy to work. The direct-cur-
rent machine is one of the most important ways.
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The Direct-Current Machine

Electrical machines are divided into alternating cur-
rent (a. c.) and direct-current (d. ¢.) machines. The basic
parts of a d. c. machine are the armature and electro-
magnets (or field coils). Coils wound on the pole cores
form the excitation field of the machine. The armature is
the rotating part of the machine. In its insulated slots
is placed a winding connected to the commutator. Carbon
brushes are placed in brushholders and contact the rotat-
ing commutator.

There are two electric circuits in the d. c. machine,
the armature circuit and the excitation circuit. A d. e.
machine is reversible: if the machine is rotated and the
magnetic field is excited the machine sends a direct cur-
rent into the external circuit through the commutator and
brushes: the machine operates as a generator. If the arma-
ture and excitation winding are joined to a d. c. circuit
the armature runs and the machine operates as a motor
and converts electrical energy into mechanical energy.

1. Steel frame

2. End - shield with ball bearing

3. Commutator

4. Brushholder with brush yoke

5. Carben current - collecting brushes

6. Armature with main current - carrying winding

7. Lifting eye - boit

8. Field coil, magnetic field pole

b 9. Fan

- 2 Ry 10. Power - transmitting shaft

11, Base with holes for fixing bolts

12. Electrical circuit diagrams for d.c. motors
2) shunt connection of windings
b) series connection of windings

AFTER-TEXT DISCUSSION

Practice 1. Onpeneanre anauenne caenyioummux TEPMHHOB, He 00pamanch
K cJoBapio. .

alternating current, direct current, armature, electro-
magnet, field coil, pole, winding, brush, brush holder,
commutator, generator, motor
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Practice 2. BoiaeJiiTe BO BTOPOil HACTH TEKCTA NPEANOKEHHS, ONMUCHIBAIO-
mue YCTPOACTBO SJAEKTPHUECKOR MAMMHK H APHHUHN AeACTSHA
3MEKTPHYECKOT 0 MOTOpA. .

Practice 3. 3anonnuTte clenyOUWy0 AHATPAMMY KAACCHOHKAUHH HCTOY-
HHKOB JICKTPOABH KYHBIEH CHJIbI, NONL3YSICh IPHBENEHHBIM HHIKE CIHC~

KOM CROB.
sources of
electromotive force
I |
1 ’ generators
| ]
primary hotoelectric
cells ze s d.c. generators. 3
lead -acid 5
accumulators

alternators, generators, sources of electromotive force,
lead-acid accumulators, cells, solar cells, photoelectric
cells, d. c. generators, secondary cells, nickel-cadmium
cells ,
Mcnonwb3ys 3Ty AHATPAMMY, MOXKHO Ge3 TPYAA 06pa30BATH MPEANOKEHHS,
KracCHOHUHUPYIOIIHE PA3JHYHBIE 00bEKTH. .
Examples: 1. Sources of electromotive force can be
classified as/divided into cells and gener-
ators.
9. There are two main sources of electromo-
tive force: cells and generators.

OGpasyiite npeanoKeHns, KaaccHpuuUpylOlilue TreHepaTopul H reHe-
pHpYOIIHE IJIeMEeHTH. :

Practice 4.

Kaaccugukauus 4acto CONpPOBOXKAAeTCHA MPHUMEPAMH.
Hanpumep: :

_ There are two main sources of electromotive force:
cells and generators. An example of a cell is the lead-acid
accumulator. The alternator is an example of a generator.
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3anonnurte caenyouue ARArpaMMel, NONL3YACh NPHBEAEHHHIME CHCKAMH
caos. O6pasyiite Kak MoXHO GoJbille npeasoXkennd, KnaccHPHIH-
pPylOlEX pa3iKuHbie 00beKTh. JlONoAHHTE WX NMPHMEPAMH.

1L electrical machines
1
I 1
rotating 1
machines-
I 1
2 generators 3
I 1
4 d.c. generators

alternators, linear machines, electrical machines,

motors, d. c. generators, linear motors, rotating machines,
generators

a.c. motors

|
f ! 1 T 1

3 induction 4 5 series - wound 6

—— )

a. ¢. motors, electric motors, compound-wound, syn-
chronous, variabie-speed commutator, d. c. motors,
series-wound, induction, shunt-wound

3. electronic devices

semi - conductors

IR el

i
magnetrons 2 3 4 thyristors
bi - polar field - effect
transistors transisturs

~ electronic devices, semiconductors, triodes, valves,
thyristors, field- effect transistors, silicon dlodes tran-
sistors, bi-polar transistor, magnetrons
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Text 2A
READING AND COMPREHENSION

TipounTafiTe TEKCT H onpepeaure:

1. Kakomy a63ally TeKCTa COOTBETCTBYET DHC. YPOKa;

2. B KakoM af3alle TeKcTa JaHO YNPOIUEHHOE OnucaHue
paGoThl YEThIPEXTaKTHOrO A. B. C.; "

3. cKoJIbKO paBGoOYHX LHKJIOB . B. C. YIOMHHAETCs B TEKCTE;
B KakoMm (Kakux) a6Gsane (a63auax)?

fuel pump

carburettor

fuel pipe fuel tank

Engine

An engine produces power by burning air and fuel.
The fuel is stored in a fuel tank. The fuel tank is connected
to a fuel pipe. The fuel pipe carries the fuel to a fuel
pump. The fuel pump is connected to the carburettor.
The fuel pump pumps the fuel into the carburettor. In the
carburettor the fuel is mixed with air. The fuel and air
are. drawn into the engine cylinder by the piston. Then
the fuel and air are compressed by the piston and ignited
by the spark plug. They burn and expand very quickly
and push the piston down. Thus the power is produced.
The burned fuel and air are expelled from the cylinder
by the piston.

The flow of gases into and out of the cylinder is con-
trolled by two valves. There is an inlet valve allowing
fresh fuel mixture into the cylinder and an exhaust valve
which allows the burnt gases to escape.

There are two basic engine operating cycles:

a) the four-stroke cycle;
b) the two-stroke cycle.

The complete four-stroke cycle comprises:

1. the induction stroke (the piston moves downwards);
2. the compression stroke (the piston moves upwards);
3. the power stroke (the piston moves downwards);

4. the exhaust stroke (the piston moves upwards).
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Notes

a stroke: the distance travelled by the piston (upwards
or downwards) in the cylinder

t. d. c. (top dead centre): the position of the piston at the
top of the stroke

b. d. c. (bottom dead centre): the position of the piston
at the bottom of the stroke

WHILE-READING SECTION
Language Study

Practice 1. a) Bunumurte u3 1-ro u 2-ro a6aaues rexcra:

1. caoBa, o603HavalolHe y3/bl U J€TalH JBAraTeNs H TOn-
JIMBHOH CHCTEMBI;

2. IJ1aroJibl H rJ1aroJibHele COYeTaHHs1, ONMUCHIBAIOLLIHE pabo-
YHe NPoLEecChH B 1. B. C.

b) YacHHB 3na9eHHs CAOB M coueTahufi C MOMOMLIO PHC. YPOKA W, NPH

Be0GX0AHMOCTH, NONHTEXHHIECKOTO CIOBAPS, AONOIHATE CACAYIOLLYI0
TaGanny no o6pasny.

Part (unit) Its function
aHrJ. PYCCK. aHra. PyceK.
1. the engine IBHrartejb to produce NPOU3BOINHTD
power (BeIpa6aThl-
; BaThb) Molul-
HOCTh
2. the fuel tank XpaHHTh TOIIHBO
3. TONJIHBHbBIA Ha-
coc
4. The carburet-
tor
5. to ignite the
charge
6. nopiueHb
7. the inlet
valve
8. . o6ecnedynTb BhI-

xoA  orpabo-
TaHHHIX Ta30B
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Practice 2. PacnoyioxXuTe riarojpHbie CJA0BOCOYETAHMA, CAYKAMHE AAA
onucawHs -paGoTH 1. B. C., B MOPSAKE, COOTBETCTBYIOWEM PAGOUHM
npoueccaM A. B. ., 0 KOTOPHX Bl Y3HAJAH U3 TeKCTa. Jladite ux
pycckue SKBHBAJEHTHI.
to compress the mixture, to store the fuel in the fuel

tank, to mix the fuel and air, to ignite the mixture, to pump

the fuel into the carburettor, to draw the mixture into the
cylinders, to carry the fuel to the fuel pump, to push the
piston down, to produce the power

Practice 3.

[naros to connect ucmoJib3yeTcst MPH ONMHCAHUHK B3aHM-
HOrO pacnosioXenus Jetajeit (yssoB). Kak npasuio,
B 3TOM CJTyyae oH ynotpe6asercs B popmax: N+V/Vs uiu
N+is/are Ved+ (by N). Hanpumep: ,

The fuel pipe connects the fuel tank and the fuel pump.
Hau: '

The fuel tank is connected to the fuel pump (by the fuel
pipe).

"CI’IOJIb3yﬁ npuBeAEHHbIC BHIIC MOACH, naﬁ're OnHcaHue CACAYIOWHX

PHCYHKOB.

terminal clamps

carburettor

Fig. 1./

plug leads

Practice 4. a) Mepeseaure Notes k Tekcty. Tlpn neobxoaumocTh Boc-
noab3yfitech caoBapem. :

b) Monbayscs Wudpopmaumedi Notes u puc. 2, 3aNOAHHTE NPONYCKH
B TEKCTe caeAyomAMs crosamu (B coorsercTeylouieli dopme).
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to compress, to push downwards, to push, to ignite,
the cylinder, to close, to start again, to open, to rotate,
to return

both valves ~ both valves exhaust valve
closed closed open

inlet valve open

a) the induction  b) the compression ¢) the power d) the exhaust
stroke stroke stroke stroke

The Four-Stroke 'Operating Cycle

The Induction Stroke

The cycle starts with the piston at t. d. ¢. As the inlet valve
opens, the piston ... ... by the rotating crankshaft. The
fuel mixture enters ... . When the piston comes to the top
of the stroke, the inlet valve closes. ‘

The Compression Stroke

The rotation of the crankshaft ... the piston upwards
again. During the compression stroke, the fuel ... ... . Both
valves are now ... and thus the mixture is prevented from
escaping. The compression rapidly heats the mixture be-
fore ignition occurs.

The Power Stroke

The spark from the plug ... the heated mixture as the
piston comes to the top of its stroke. The burning gases
expand and force the piston downwards again. This stroke
... the crankshaft through half a revolution (180°).
The Exhaust Stroke

As the piston comes to b. d. c., the exhaust valve ... . The
rotating crankshaft returns the piston to t. d. c. again,
expelling the burnt gas through the top of the cylinder.
When the piston ... to t. d. c., the cycle ... ... . In a vehicle
engine this cycle is repeated several thousand times a
minute.

crankshaft KonenuaTsii Ban revolution 30. oGopor
to expand pacwupaTbes vehicle cpeacTBo nepeapHxeHnus

312



Practice 5. Moansysicb mHdopmauneii Practice 2 u puc. 2, sanoaHure
caeayiomyio Tabanuy.

Ha3Banne Takra JiBrKeHHe Tlonoxenne KinanaHos
NOpIUHS (BMYCKHOrO, BLIMYCKHOTrO)
aHra. pYyccK. aurJ. PYCCK. aHra. - PYCCK.
i.
2.
3.
4.
.
Practice 6.

Cowsbl when, as Ko20a? cayxat a5t 0603HaYeHHs Bpe-
MeHH AeiCTBHA. KpoMe Toro, colo3 as T7ak KaKk CIyXHT Ias
00'bsICHEHUS] NPHYHHBI AEHCTBHS. )

a) Haiinure B Tekcte Practice 4 npeanoXenHs ¢ ITHMH COIO3aAMH M nepe-
BEHTE HX HA PYCCKHH A3BIK.

b) NpounTaiite npeanokenns, B KOTOPHIX HCRONAb3OBAHK AAHHBE COO3N,
H CKaXXWTe, COOTBETCTBYIOT JH OHW CoAepxKanHio Tekcra “Engine”
u Practice 4 “The Four-Stroke Operating Cycle”.

1. The operating cycle starts when the piston is at
b. d. c. 2. The compression stroke takes place when both
valves are closed. 3. The compression stroke got its
name because during this stroke the mixture is compres-
sed by the piston. 4. As the mixture is compressed it is
ignited by the spark plug. 5. As during the third, stroke
in the four-stroke cycle power is produced this stroke is
called the power stroke. 6. When the piston comes to
b. d. c. the inlet valve and the exhaust valve open and the
burnt gases are expelled from the cylinder by the piston.
‘Practice 7. a) Cnenywomne MOenH PEKOMERAYETCH HCONb30BATS, KOTIA

peub HaeT 0 GyHKuMH HaH nasHauyenuu. IIpouTute MX B nepemesuTe
Ha PYCCKHH sI3bIK.

Function, Duty

1. The function the superheater raise the t° of
The duty of is to the steam.
the governor control  the
engine
speed.
the spring keep the
weights
depressed.
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2.-The super- |has |the function| |[raising the
heater ‘ the duty [of| steam t°.
The governor |per- controlling the
forms engine speed.
The spring . keeping  the
weights de-
pressed.
3. The superheater raise the temperature
serves to of the steam.
The governor control the speed of the
: engine.
. The spring keep the weights de--
pressed.

4. The superheater |serves as |a means of raising the

acts as steam t°.
The governor is used as | a method of controlling
' the erigine speed.
The spring a way of keeping the

weights depressed.

b) 3anoasuTe NPONYCKH CAOBAMH, BHIPANKAWWMMH HeJb U/ HA3HAYECHHE.
Bocnoasayfitecs TaGanuefi. epesenure noaydesxusie NpesNOKeHHS.

1. A thermometre ... (to measure) the t° of a body.
2. A distributor ... (to provide) a spark in each of the
cylinders. 3. A chuck ... (to hold) the work firmly on the
lathe. 4. The safety valve ... (to elamp) the work on to
the drilling machine. 5. The examination ... (to test)
the students’ knowledge.

Practice 8.

Fpynna ckasyemoro (Verb Phrase — VP) B anrsuil-
CKOM NpeJIOXKEHHH MOXET GbITb BblpaKeHa CJedyioHMU
monenasmMu: V 4+ Adv 4+ Adv, V + N+ Adv, V + N,
to/into 4+ No. -

a) Ilepeseaute ciienyiouHe OTPLIBKH, 06pa3oBarHbie NO BhiLIEYKA3AHHBIM
Monensim.

I. ..burn very quickly. 2. ..expand very quickly.
3. ...push the piston down. 4. ...carries the fuel to a fuel
pump. 5. ...pumps the fuel into the carburettor.

b) Haifiaute B 1-M a63ane TeKCTa NPEJIOKEHHA C NPUBEAEHHBIMH BhilIE
OTPHIBKAMH M HEpeBeJUTE HX HA PYCCKHH A3BIK.

314



c) TpocMoTpuTe TEKCT emle Pa3 B PACHPEAEAHTE BCTPETHBILHECS BAM NPH
YTEHHH TEKCTA MPELJIOrH B CAEAYIOULYI0 TaGauny.

Ipennory -
crnoco6a nedcTBHA

INpennoru

MECTOHAXOXACHHA

Ipennorn
ABHIXEHHS

Cxoabko pa3 B TexcTe ynorpeGasiercs npendor cnoco6a aefcrsusi by?

Text Study

Practice 1. Moabaysch nudopmanueh texcra “Engine”, coctasbre cxemy
UYTH CJICXOBAHHA TONAMBA B TONJAHBHON CHCTEME ABHIaTeAs.

the fuel tank

Practice 2. INoabsysach uudopmanuest rexcra “Engine” u Practice 4
“The Four-Stroke Operating Cycle”, cocTaBbTe cxemy, ONHCHBal0O~
myio paGoune npoueccHl B UHAHHAPE ABHraTeds, B pe3yAbTare KOTO~

pHX BhpaGaThiBaeTCd MOUHOCTD.,

Practice 3. 3aBepmnre npeanoxenns, noaoépas coo-rne'rcnylomne oKOH-

- I ]

[{oRe BN Nl o

. Most

yaHHs B npaBoM cTouGue.

automotlve engines

operate...

. This cycle comprises:...

. The first stroke starts with

the piston...

. The fuel mixture in the cylin-
der is compressed and
ignited...

. The piston is pushed down-

wards...

. The crankshaft rotates...

. Thus power...

. The burnt gases are expelled...
. The flow of gases into and out
of the cylinder is controlled

by two valves:

...through 180°,

...the inlet valve and

the exhaust valve.

...from the cylinder.

...on the four-stroke

cycle.

...is produced.

...at t. d. c.

...by the burnt gases.
...by the spark plug.
...the induction stroke,

the compression
stroke, the power
stroke. and the
exhaust stroke.
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AFTER-TEXT SECTION

Text Discussion

ToaroroBbTe KPaTKHE COOOLICHHA HA CJAEAYIOUIHE TeMbl:

1. ny’l‘b CJe0BaHHsl TOIJIMBA B TONJIHBHOH CHUCTEME 1. B. C.

IIpu cocrasaennn nocno:lbay_ﬁ'recb cxemoii Practice 1 na c. 315.

2. Pa6oune npoueccs, npoucxoasiuye B UHTHHADE JIBHra-
TeJsisi, BO BpeMsi pa6ouero xoja.

Bocnoab3yiitecs coctaBaenHofi Bamu cxemoii Practice 2 paspena “Text
Study” n akTHBHHM caoBapem.

3. UerblpexTaKTHBIH HHKJI.

Bocnoassyiitecs puc. 2 x Practice 4 pasgena “Language Study”, Prac-
tice 5 TOro e pasfiefia H aAKTHBHBIM COBapeM.

Active Vocabulary

O6aactb CyiecrBuresbrbie H | [aarossl u riarosbHeie
NpYMeHEeHHS COYeTaHHA CyL.—+CylL. coueTaHus
y3Jbl M JeTanu carburettor
JABUTATENSA H fuel pipe
TOIVIUBHOH cH- | fuel pump
cTeMbl fuel tank
spark plug
piston
cylinder
infet valve
crankshaft
onucaHue, xapak- | t.d.c. to produce power
TepHCTHKA pa- | b.d.c. to store fuel
Gorel * A.B.c. no | piston stroke to pump
yeThipexTakTHO- | induction stroke to mix
My UHKITY compression stroke to draw
power stroke to burn
exhaust stroke to compress
two-stroke cycle to ignite
four-stroke cycle to expand
to push the piston down
to expel
to controt
to rotate

to enter the cylinder gas

flow

to move upwards (down-

wards)
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IIpodorscenue

Q6aactb Cywecrtarenpibie H | Fnaronu u raarofibHbie
npHMeHeHHs COYETaHHA CyUl.--Cyll. COoYeTaHus
ONMCaHHe KOHCT- to connect

PYKUHH H B3a-
HMHOro ‘pacmno-
JNIOXKEHHA Jera-
el

Text 2B
PRE-TEXT SECTION

Mpounraiite Texcr “The Wankel Engine” u smnonnute caenyiomue
KEVEVTTR

1. Hafpure 8 1-m a63aue Tekcra $ppasy, 06bACHAONLYIO, NOYEMY AaHHBI
THN JBHTATENA HA3bIBAIOT €POTOPHBIM®,

2. CxkaXuTe, MOXHO JH KamAwH H3 Tpex OTAeAbHMX af3aunes Texcra
PAcCMaTPHBATh KAK 3AKOHYEHHBIA CMBICIOBOH OTPLIBOK.

3. Hahmnte a63an (a6saupi), B KOTOPOM (KOTOPBIX) NPOBOAHTCS CPaB-
HeHHe MeXAy ABHravesem BaHkeaAss W TPANHUHONHWIM ABHTaTeNEM.

4. Kakomy a63auy TeKcTa COOTBETCTBYET NpHAAraeMblii PHCYHOK?

The Wankel Engine

The Wankel engine is a form of heat engine which has
a rotary piston. In other words, instead of going up and
down the Wankel piston rotates in the cylinder. Both
cylinder and piston are quite different in shape from those
of conventional engines. The Wankel piston is triangular
with curved sides and the cylinder is roughly oval in
shape. The piston has an inner bore which is linked
through an eccentric gear to the output shaft. The other
end of the bore is toothed and engaged with a stationary
gear fixed to the cylinder end. This arrangement ensures
that the piston follows an elliptical path round the cylin-
der so that the apexes of the piston, which carry gastight
seals, are always in contact with the inside surface of
the cylinder. ' ' ~

The piston thus forms three crescent-shaped spaces
between itself and the cylinder wall, which vary in size as
the piston rotates. Fuel enters the cylinder through the
inlet port when- one of these spaces is increasing in size.
The fuel trapped in this section is then compressed by the
turning piston and ignited by the sparking plug.” The
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expanding gases subject the piston to a twisting moment
which makes the piston revolve further until the exhaust
gases escape through the exhaust port. A fresh charge is
then induced into the cylinder. Meanwhile the same pro-
cess is being repeated in the other two spaces between
the piston and the cylinder.

The Wankel engine has many advantages over the
reciprocating piston engine. Fewer moving parts are
necessary because it produces a rotary movement without
using a connecting rod and a crankshaft. Because of this
rotary movement it has no vibration. In addition it has no
valves, it is smaller and lighter than conventional engines
of the same power, and it runs economically on diesel and
several other fuels.

water jacket

sparking plug

stationary gear
gas-tight seal
cylinder

up and down movement=recip- gastight seal razoHenponunaemas

rocating movement Bo3BpaTHo- NpOKJIajnKa
nocTynaTesbHOe JBHXKeHHE crescent-shaped cepnooGpa3snuiif,
triangular Tpeyronbubli CEPIOBHAHBIH

inner bore BHyTpeHHee orBepcte  to trap ynapamsath
gear mecrepHs, 3y64aToe Kojeco connecting rod maryx
apex BepLIHHA

AFTER-TEXT DISCUSSION

Practice 1. Joragafitecb 0 3HAYeHHH CJEAYIOUHX HHTEPHALHOHAIbHbIX
cJoB.

oval, eccentric, stationary, elliptical, vibration,

economically, diesel

Practice 2. Mpountaiite ewe pa3 1-# a63an Tekcra H HalauTe B Hem che-
AyloulHe CBEACHHSN:

1. ¢dopMa mopiIHSI POTOPHOrO ABHraTess;

2. ¢dopma uuaungpa;

3. TpaeKTOpUs ABHXKEHUS TMOPILHSA B LWIHHIPE;

4. pacnonoxeHnHe (ycTaHOBKAa) NMOPIIHA B LHJIHHIpE.
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Practice 3. Pacnonoxure caenyolnne NPeatOXeHus, cayXKamue Aas
ONHCAHHS PaGOTH POTOPHOTQ ABHIaTeAs, B MOPAAKE, COOTBETCTBYIO-
nem paGouHM mpoueccaM AAHHOFO RABHraTes.

- 1. The expanding gases make the piston revolve
further. 2. The fuel is ignited by the spark plug. 3. Fuel en-
ters the cylinder through the inlet port. 4. The exhaust
gases are expelled through the exhaust port. 5. The fuel is
compressed by the rotating piston. .

Practice 4. CpaBHNTe XapaKTepPHCTHKA H KOHCTPYKTHBHbIE OCOGEHHOCTH

TPAZHUHOHHOrO H POTOPHOrO ABHraTened, 3aNoAHHB CAEAYIOULYI0
Tabauny. -

Design Fuel

features | used | OPeration

Type Size Weight

Conventional
Engine

Rotary Engine

Note: B rpade “Design features” crenyer ykasarh:

1. the shape of the cylinder;

2. the shape of the piston;

3. the manner of the piston movement;
4. the availability of valves;

5. the number of moving parts.

Practice 5. Moan3yncr matepnanom Practices 2-4 u pucynxom, paccka~
XKHTe O poTopHOM aBurateae Bankeas no caeayouremy naany:

1. The design features.
2. The principle of operation.
3. Advantages (and disadvantages).

Text 3A
READING AND COMPREHENSION

1. TNpounraiite TEKCT Ha PYCCKOM S3bIKE O TEXHOMOTHHECKHX mpoueccax
¢B06GOAHON KOBKH H 06bemHoi mwiTamnoBku. Tloche aToro B anrauiickom
TeKCTe HANAHTe NpeAJOXKEHHS W CIOBOCOYETAHHS, QTPAXKAIOUME Bhi-
JeeHHble B PYCCKOM TEKCTE MOMEHThI. )

1. MamiMHHag KOBKa

Koska — npouecc ropsiueii 06pa60TKH METa/NIOB AaB-
JIGHHEM, DM KOTOPOM C NMOMOILbIO MHOTOKPATHOTO AeHCT-
BHSl YCWJIMH, TepelaBaeMblX HEMOCPeNCTBEHHO Oolxamu,
HazpeTas 3a20TO08KA naacTuxecku degopmupyercs, nocre-
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nenno npuobperasn 3adannyto hopmy, pasmepeo. u caolicraa.
I1pu 3TOM Merass 3aroToBKHM CBOGOJHO TeyeT B HANpaBJe-
HHSIX, He OrPaHHYEHHbIX PpaGOUHMH OBEPXHOCTAMH HHCTPY-
MeHTa. y

Ky3HedHbIH HHCTPYMEHT, NPUMEHSIEMbIH A/I KOBKH, MO~
paszensieTcsi Ha OCHOBHOH TEeXHOJIOTHYeCKHH, MOAdepKu-
BAIOWHHA H KOHTPOJIbHO-H3MEPHTE/NbHBIH.

BolikH 1711 MapoBO3AYLIHBIX MOJIOTOB UMEIOT pas/iHu-
Hble ¢opMbl pabouux nosepxHocTedl. Pasnuyaior niockue,
8bLpe3Hble Noaykpyessie U pombudeckue GOHKH.

2. OCHOBHbBIE PA3HOBHAHOCTH ropaveil WITAMIOBKH

Merton copaueli o6vemnol wramnosku oTarYaeTCst Bbi-
COKO# MPOH3BOAUTENbHOCTBIO, MEHbLIHMH [0 CPaBHEHHIO
C KOBaHbIMH ITOKOBKaMH MPHIYCKaMH Ha o6paboTKy pesa-
HHEM H CYXKEHHBIMH JONYyCKaMHU Ha pa3Mepbl. MeTo[ 3aKi0-
yaeTcsl B Ae()OPMHPOBAHHH HATPETOr0 MeTall/ia B LUTaAMIE.

B npouecce dedopmuposanun wramna, npoucxoasiLem
B OrpaHHYEHHOH CTEHKaMU WTamna NOAOCTU, HA3BIBAEMON
py4bem wramna, 3arotroska npuobperaer gopmy u pas-
MmepoL pYy4ubs wramnna.

COOTBETCTBEHHO THIY OKOHYATENHHOTO Pyubsi WITAMI
Ha3blBAIOT OTKPbLITOLM WU 3axkpeitoim. lllTamnoska 8 or-
KpbLTbLX WTAMNAX CONPOBOXKAAETC 06pa30BaHHEM BOKpPYT
MOKOBKH MPEeAYyCMOTPEHHOTO 00405, yAaasieMOro oGbLl4HO
Ha o6pes3HbIX npeccax. [l NOKOBOK, MoyuaeMbiX B 3aKpbi-
ThIX LUTaMMax, 06106 He npedycmarpusaercs.

2. Hayuute pHCYHKH, CONPOBOXAAIOWIHE AHIIHIHCKHE TEKCTH, H COCTABbTE
K HHM HAIANHCH HA PYCCKOM SI3bIKE, HCXOAAl H3 COAEPKAHHUS PYCCKOro
TEKCTA H AHMAHACKHX HaANuCel.

Forging Processes and Equipment

Open die forging with modern hammers and presses is
a technological extension of the pre-industrial blacksmith
working with a hammer and anvil. Open die forgings are
produced on flat dies, round swaging dies and V-dies,
either in pairs or in combination with a flat die. The upper
die is attached to the ram, and lower die to the hammer
anvil or press bed. The open die process is usually asso-
ciated with large parts such as shaits, sleeves and disks,
weighing up to 1,000,000 tb.

As the workpiece is formed during open die forging, it
is moved via a manipulator in smail increments until hot
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Fig. 1. Open die forging may use any of the four types of

die sets shown (left). Manufacturing a shaft by open die
forging (above) shows (1) starting stock held by a manipulator,
(2) open die forging, (3) final shape is approximated by
progressive forging and (4) lathe turning to near net shape.

working forces the metal into the desired dimensions.
After forging the part is rough, then finish machined to
net dimensions. Heat treatment is often performed either
prior to or between machining operations. Materials for
open die forging vary from carbon alloy, stainless and
tool steels to aluminium, titanium and nickel-based
alloys for high temperature applications. Metals are
worked above their recrystallization temperature (Fig. 1).

iz

M
V)

d 4

N

Impression die forging comprises the major-
ity of commercial forging production. It is
carried out in two cavities that are brought
together in a hammer or press. The work-
piece undergoes plastic deformation until its
enlarged sides contact the side walls of the
die, as shown in Fig. 2. Once the die cavity is
nearly filled, a small amount of material
flows outside the die, forming flash. The
flash cools rapidly and presents increased
resistance to further metal flow. This
increases the pressure in the workpiece,
assuring complete die filling.

Fig. 2. A simple example of
impression die forging. Flash cools
rapidly, closing off the die.to further
metal flow. Pressure inside the
workpiece then increases to fill the
die cavity,

11 3akas Ne 521 321



Closed die forging, a variation of impression die forg-
ing, does not depend on the formation of flash to com-
plete die filling. In true closed die forging, the metal is de-
formed in a cavity that allows little or no escape of
excess metal (Fig. 3).

-7 =

L ()

Fig. 3. Closed die forging is a special form of impression die
forging that does not depend on flash formation to complete die
filling. As shown here, the die impression is completely closed to
external mefal flow. :

WHILE-READING SECTION
Language Study

Practice 1. Crpynnnpyiite creayiomue cirosocoueranns B 4 rpynnn, o6o-
3Havauue: .

1. o6opynoBaHHe ¥ AeTaju, HeOGXOAHMBIE JiJIsi KOBKH Y TO-
pAiYedt ITAMIOBKH; :

2. npoueccel ¥ AeHCTBHsI, CBSI3dHHbIE C KOBKOH M ropsiyeit
IITaMIOBKOH;

3. marepHaJbl;

4. ycnOBHAI M NOKa3aTesH NpPOTEKaHUN MpouUecca.

TiepesennTe 9TH CHOBOCOYETAHHA HA PYCCKHA A3BLIK,

open die forging, tool steel, anvil, to form, hammer,
press, die, flat die, to machine, weight, V-die, to move,
swaging die, to force, heat treatment, alloy, carbon, stain-
less steel, titanium, to work, flash, closed die forging,
to deform, cavity, to contact, to cool, resistance, pressure,
die filling, impression die forging, recrystallization tem-
perature, net dimension

Practice 2. 3anonnnTte GAOK-CXeMB NPOTEKaHAs npolecca a) cBoGoanok
KOBKH, 6) 06beMHOA ropsyel WITAMNOBKH.

Model 1: N + is/are + V ed
Model 2: N4 Vs
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a) 1 2

The workpiece ... ... via - ... forces ... into desired = o
manipulator dimension
3 -4 5
...is rough ...is finish...
—>=1 heat treatment ... = 0. .od 1 10 net dimensions
6) 1 ) 2
The workpiece... ... s .
plastic deformation _—— its sides... the side walls e
3
— ...is nearly filled
3 4 5
— ...ﬂoys outside —— ..cools b= ..isincreased
the die

Practice 3. Mpounrafite BEHMaTENLHO 06 OTAHYHH B MPOLECCAX MPOTEKa-
HHSI O0bEMHOM IITAMNOBKH B OTKPHITHX H 3aKPHITHX HMITAMAAX H MO~
cTpoiite GROK-cXxeMy AJjiA npouecca o6bEMHOM WTAMNOBKH B 3aKPbi-
THX IITAaMNax, OpHEHTHpysicb Ha cxemy (6) Practice 2.

Practice 4.

Cotossl as, once, until THIMYHLL /i TPHAATOYHEIX Mpej-
JIOXKEHUH BpeMeHH.

HaiiguTe B TekcTe NpeAsiOXKEHHS C STHMH COWO3aMH H NepeBefHTEe MX
Ha PYCCKHR SI3bIK..

Practice 5.

CaoBo after MHOTO3HAYHO: OHO MOXKET OHITH COIO30M
WJH NPenJioroM.

Model 1: After + N, + N+ V
¥

npeayor—«mnociae N»
Model 2: After + N, + V 4+ N,
¥

co3 —«rnocse Toro, kak N ... »

Hadiante B0 2-M aG3aue Texcra npepsioxkenne c after, onpeseaute ero
$yHxuHIO; nepenenme NPEAJIOKEHHE HA PYCCKHAA AI3BIK.
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Practice 6.

Ouenb yacTo onpejeJiHTe/bHOE NPUAATOYHOE NpeAJo-
JKeHHe MOXeT OnTb TPaHCPOPMHPOBAHO B MPHYACTHLIA
oGopor ¢ Participle 1 uau Participte II.

a) Mepenenaiite caenyoumne NPENAOKEHHA NO LAHHBIM MOREASIM K Nepe-
BEJIHTE HX HA PYCCKHil A3bIK.

Model 1: Many commercial vehicles have a different
engine which is called a diesel engine.
Many commercial vehicles have a different
engine called a diesel engine.

1. A stroke is the distance which is travelled by the
piston in its cylinder. 2. In many engines, the gas which
. is used is a mixture of petrol and air. 3. Devices that are
designed and built by engineers ‘are used in the search for
basic information. 4. More and more engineers are
members of scientific teams that are involved not only
in the development of workable machines and systems
but in all research. 5. The scientific method is the method
which is used by scientists in making scientific discoveries.

Model 2: There is an inlet valve which allows fuel mix-
ture into the cylinder. .
There is an inlet valve allowing fuel mixture
into the cylinder.

1. The two valves which control the gas flow are at the
top of the cylinder. 2. Rings which prevent oil from enter-
ing the top of the cylinder are fitted round the piston.
3. Mechanical engineering is a very wide field which
includes a great variety of specialists. 4. Mechanical engi-
neering is the branch of engineering that deals with
machines and their uses. 5. The science that deals with
problems of control is known as cybernetics.

b) Haiinute B aABYX nocaenHux a63anax TeKcTa NPeANOKeHHs C ONHUCAH-
" HOM BbIlE CTPYKTYPO# H 3aMEHHTE HX NPEAJOKEHHAMH C NPHUACTHLIMK
oGopoTamu.

Practice 7. B rekcte 1A “Machines and Work” B npopaGotain cnoco6n
BHPAXKEHHS <ONpEAe/EHHsI®» B AHIMJIHHCKOM TEXHHYECKOM TeKCTe.
OcHoBHBaACh Ha H3YYEHHBHIX BAMH MOJENsiX, AaliTe OnpeeNeHHs
Aaa HHXKenpuBeseHHbiX TepmuHoB. [locrapaiitech npu 9TOM HCNOAL-
30BaTh BCE H3YYEHHbIE BAMH CTPYKTYPHLIE MOZEAH.

open die forging, impression die forging, closed die
forging
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Text Study

Practice 1. Kakan H3 NpHBeAEHHBLIX HHXKE CXEM TOUHEE OTPANKAET JOrHKY
" rekcta? 3anoanute BLIGPAHHYIO CXeMY NPEAJIOKEHHAMH HJIH CJI0BO-
COYETAHUSIMM H3 TEKCTA.

1. Forging processes

I Nl I

£\

a)' 6) B) a) 6) B) r) a) 6) B)

)
2. Forging processes
\
1 14
¥
a) 1l a) 11 6)
¥ ¥ ¥
6) a) a)
Y Y ¥
B) 6) 6)
B) r) B)
y
m

AFTER-TEXT SECTION

Text Discussion

Practice 1. PacckaxnTe 06 OTIHUYMSX B TPOUECCAX KOBKH H ropsiveil mram-
- TIOBKH, ODHEHTHPYSICh HA BHIOPAHHYIO BAMH CXE€MY H AKTHBHH#A cio-
Bapb Ha c. 326.
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. Active Vocabulary

TENH H pPe3yJb-
TaThl HpPOTEKa-
HHS Tpouecca

net dimension

recrystallization tem-
perature

‘flash

pressure

die filling

O6aactb CyuiecTBHTebHBE narosst Kon-
NpHMeHeHHs H COYETaHHA C HexTopsi
CYLIECTBHTEIbHLIMH
ob6opynoBanse H | anvil, cavity either ... or
nAeranu Mawud | hammer as
press once
die, flat die such as
swaging die until
TexHoJoruyeckue | open die forging to form, to
npoLueccH closed die forging deform
heat treatment to machine
impression die to move
forging to force
to work
to contact
to cool
MaTepHaJbl alloy
carbon
stainless steel
titanium
tool steel
YCJIOBHBIE TOKa3a- weight.
.- | dimension

Text 3B

PRE-TEXT SECTION

IlpounTaiiTe TEeKCT U onpeaennrte:

1. ckOJbKO THIIOB MJIABHJ/bLHBIX Neyeld YyIIOMHHAeTCsl B TeK-

CTE;

2. B Kakux a63auax roBopHTCsi O KOHCTPYKLUHH H pabote

BarpaHku;

3. B Kakom a63ale B 0606I1EHHOM Bitle FTOBOPHTCS O MPHH-
uune NeHCTBHA 3JEKTporneyei;
4. cKOJIbKO THNOB 3JIeKTponeyeld YNOMHHaeTcsi B TeKCTe,
B Kakux a63alax.
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Melting Furnaces

The metals used in various kinds of castings are melt-
ed in several types of furnaces. They are: cupolas,
electric furnaces, open-hearth furnaces, crucible furnaces
and some others.

A cupola furnace is a Vertlcal type, cylindrical or shaft
furnace designed to melt ferrous metals in the production
of cast iron castings. The cupola consists of a refractory-
lined steel stack resting on a cast iron base plate which is
supported by four steel legs. The bottom of the cupola
consists of two doors which are supported in closed posi-
tion by a centre prop.

Iron, coke and flux are charged onto a coke bed and
are held. above the tuyere openings where the maximum
temperature is maintained. Molten metal is tapped
through a tap hole at the base of the cupola.

Although the first cupola was built about 1720 cupola
melting is still recognized as the most economical melt-
ing process and most of the grey cast iron produced is
melted by this method.

Electric furnaces are used for producing high quality
castings. The principle of the electric furnace operation is
based on the heating effect obtainable from the passing of
electricity. There are three general types: arc, induction
and resistance.

Arc furnaces are used for melting or refining ferrous
metals. Two types of arc furnaces are in use: direct-
arc and indirect-arc.

In the direct-arc furnace the arc comes in direct
contact with the metal charge. Indirect-arc furnaces are
the type in which the arc is maintained between two elec-
trodes above the charge.

In the induction furnace electric currents are induced
in the charge and their circulation through the charge
produces heat. This type of furnace is used for producing
exact alloys.

In the resistance furnace the electrodes are placed in
the charge and the flow of electric current through the
charge produces heat. These furnaces are generally used
for non-ferrous metals production.

cupola BarpaHka prop noanopka

refractory-lined stack maxra, 06- tuyere opening dypmensnoe o'rnep
JIMIOBAaHHAs OTHEYNOPHHIM MaTe- cTHe (1A NOAauH B Medb BOS-
pHanom ) ayxa)

to rest onmupatben
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to maintain noznepxuBathb
to tap (metal) Bnnyckath (Mme- JIeHUSA

Tag1) metal charge Merasnyeckas mux-
arc furnace anekrpoayropas neds Ta
direct-arc/indirect-arc ~ furnace

3JIeKTpOAyrosasi ne4yn npamoro/

HenpsMOro Harpeba

_ resistance furnace neun conporus-

AFTER-TEXT DISCUSSION

Practice 1. a) )lora,naiirecb O 3HAYEHHH CJEAYIOIMX mrrepnauuo—
HaJbHLIX CHAOB.

base, plate, coke, flux, induction, to refine, contact,
electrode, to induce, circulation

b) Hafizure B TeKCTe NPeAAOKEHHS ¢ AAHHLIMH CJOBAMH H nponepbTe
N0 KOHTEKCTY NPaBHAbLHOCTbL BLiGpAHHLIX BaMH 3HaueHH#.

Practice 2. Ckaxure, KakHe M3 RAHHLIX YTBEPKREHHA COOTBETCTBYIOT
COAEPIKAHHIO TEKCTA.

1. The cupola is designed to melt non-ferrous metals.
2. Cupola melting is the most economical melting process.
3. The cupola is a horizontal type furnace. 4. Iron, coke
and flux are charged onto a coke bed at the bottom of the
furnace. 5. The maximum temperature is maintained
under the tuyere openings. 6. Molten metal is tapped
through a tap hole.

Practice 3. 3anepmu1'e NpefJsoXKeHHa, NoAo6GPaB COOTBETCTBYIOIIHE OKOH-
4yaHHA B NpaBom croabue.

1. Electric furnaces

used for...

2. There are three general
types of electric fur-
naces...

Two types of arc fur-

are

...comes in direct contact
with the metal charge.

...direct-arc and indirect-
arc. :

naces are in use...
In the direct-arc furnace
the arc...
In the indirect-arc fur-
nace the arc...

IS B

In the induction fur-
nace current circula-
tion  through - the
charge...

7. The resistance furnaceis
generally used for...

328

...produces heat.

...production of high-quali-
ty castings.

...for non-ferrous metals
production.

...ar¢, induction and resist-
ance furnaces.

...is maintained between
two electrodes above the
charge.



" Practice 4. Cymmupyiire undopmannio Texcra, 3anoanus CREAyIOuLyi0
Tabanuy.

Tun neun ITpumenenue

aHra, PYCCK. aurJ. PYyCCK.

. Cupola
2. Arc furnace
a) direct-arc furnace
b) indirect arc-furnace
3. Induction furnace
4. Resistance furnace

SELF-TRAINING PRACTICE: SUPPLEMENTARY TEXTS

Text1

Pre-Text-Section -

Practice 1. llpoﬁnraﬁ're TeKCT H ONPeAesIuTe €ro TeMaTHKY.

The fundamental component in all machines is the
wheel. Machines were only made possible by its invention.
It is a device which can only go round and round, so that
a wheel can only do what it has done in the past, it can
only repeat a fixed pattern of actions. This is obvious
in simple applications of the wheel in electric motors,
motor car engines, pumps, lathes, and spinning machines,
in which the circular action is plainly visible. Quite
surely, a -glance will show the basic wheel, or its distor-
tion in a crankshait, involved and at work.

Every machine ever made is bound by the laws of
cyclic mechanical process, because it must have an opera-
tional starting-point, at which the starting-button is
pressed, and it must have a finishing-point so that it is
ready to start again. Although what happens in sum may
" be very complicated, the cyclic nature of all machines
founded on the principle of the wheel is basic.

to go round BpamaTtscs to be bound OHTbL cBA3aHHHM,
a fixed pattern of actions onpenae- OrpaHHYeHHHM
JIEHHAs1 MOHEeNb JABHXKEeHHS " in sum B oGiuem; Kopoue rosops

to be obvious GuiTh oueBHEHHM
to be plainly visible 6uTe scHO
BHIHMbIM
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After-Text Section

Practice 1. Onupasicb Ha HHQOPMALHIO TEKCTa, paccKaXHrTe o6 OCHOB-
HOM KOMIOHEHTe BCeX MAINHH — KoJece.

Text 2

Pre-Text-Section
Practice 1. lpounTtafiTe TeKCcT M 03arjasbre €ro.

Nearly a century and a half ago, a Danish physicist,
Oersted, was demonstrating current electricity to a class,
using a copper wire which was joined to a voltage cell.
Amongst the apparatus on his demonstration table there
happened to be a magnetic needle, and Oersted noticed
that when the hand holding the wire moved near the
needle, the latter was occasionally deflected. He imme-
diately investigated the phenomenon systematically and
found that the strongest deflection occurred when he held
the wire horizontally and parallel to the needle. With a
quick jump of imagination he then disconnected the ends
of the wire and reconnected them to the opposite poles of
the cell — thus reversing the current — and found that
* the needle was deflected in the opposite direction. This
chance discovery of the relationship between electricity
and magnetism not only led quickly to the invention of
the electric dynamo and hence to the large scale utilization
of electric energy, but forms the basis for modern electro-
magnetic field theory, which is now an extremely valuable
tool in both macro- and micro-physics.

needle uraa ) with a quick jump of imagina-
the latter nocaeannit (43 ABYX tion 30. no HauMTHLO
Ha3BaHHBIX)

to deflect orxronsThca

After-Text Section

Practice 1. Onnpasch na HHPOPMALND TEXCTA, OTBETLTE HA CACAYWHIHE
BOMPOCH.
1. What was the accidental phenomenon which Oersted
noticed and investigated? 2. How did he make the needle
deflect to the opposite direction to that of its original

deflection? 3. What forms the basis of modern field
theory?
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Text 3

Pre-Text Section

Practice 1. MpounTaiiTe TEKCT H ONPENENHTE €ro TEMATHKY.
Practice 2. MpounTtafite TeKcT eme pas H cKaxure:

— O KaKHM JABYM HamnpasJIeHHAM BeLyTCs HCCJEeAOBa-
HHAA B 3TOH 06JacTH;

— KAaKoH HOBbI HCTOYHHK HEPrud Ha3BaH B TEKCTE;

— HajJ KaKMMH yKe H3BeCTHLIMH MOJe/ISIMH NIPOU3BOJA-
CTBa 3JIeKTPHUYECTBa Beaercsl pabora.

Researchers are also trying to develop new systems
of generating electricity, some of which involve new sources
of energy. One part of this research has concentrated
on finding a new source of power to drive the turbine
such as the kinetic energy (energy that comes from
motion) of the wind and tides. Another line of research
attempts to develop other known but so far impracticable
methods for generating electricity. These include piezo-
electricity — electricity that comes from pressure or
weight applied to certain kinds of crystals. More promis-
ing is thermoelectricity, or the generation of electricity
through heat. When the joint between two different metals
is heated, a weak electromotive force is created. The
joint is called a thermocouple, and several thermocouples
joined in a series, like cells in a battery, increase the
electromotive force. Thermoelectric generators; with heat
supplied from radioactive materials, have been used in
equipment for the space program. The action of light on
some substances can also produce a release of electrons
with an electromotive force. This effect is known as.
photoelectricity. It is familiar to most of us in the photo-
electric cells that open and close automatic doors when
a beam of light is broken.

Finally, attemipts are being made to improve the means
of producing electricity from chemical reactions in cells
and batteries. Although electric cars powered by batteries
have existed for a long time, they still cannot compete
with cars powered by internal combustion engines, which
burn increasingly scarce and expensive gasoline. There
have been some promising discoveries in battery research,
which may hasten the development of a practical battery-
powered car. An electric car produced at a low enough price
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and with a long enough operation time would offer two
advantages over the internal combustion engine: it would
save fuel and avoid further pollution of the atmosphere.

to join coelMHATH . . to compete cocTa3aThCs, COPEBHO-

weak ciaGbli BaThCs

thermocouple Tepmonapa ’ to hasten yckopsith

to produce a release of electrons to save 3KOHOMHUTH '
0CBOGOXKAaTh 3JNEKTPOHB pollution 3arpsisnenue

beam syu

After-Text Section

Practice 1. Hcnoab3ays nrdopmausio Tekcra, OTBETbTE HA ClEAyOUIHE
BONPOCH.

1. What new sources of power could be used to drive
the turbine? 2. What is the name for electricity that comes
from pressure applied to certain crystals? 3. Does thermo-
electricity create a strong or weak electromotive force?
How can the force be strengthened? 4. Where have ther-
moelectric generators been used? 5. How is photoelectri-
city produced? 6. What is a familiar example of the use
of photoelectricity? 7. What is being done to improve
electric cars? 8. What advantages would electric cars
have over those with internal combustion engines?

Text 4

Pre-Text Section
Practice 1. NpounTafite TEKCT H cCOCTaBbTE naaH.

There are three types of internal combustion engines
which are of great importance to us and our industrial
life. These three are the petrol engine, the diesel engine
and the gas turbine.

They all three breathe air. They burn a liquid hydro-
carbon fuel. They produce mechanical work and also,
a great disadvantage, exhaust gases.

However, there are differences in the. principles of
their construction and operation. The first two, the petrol
engine and the diesel engine, are reciprocating engines,
that is, they are based on a piston moving within a cylin-
der. The third engine, the one we are most interested in
today, the gas turbine, is a rotary engine.

There are two basic types of rotary engine: the turbo-
jet and the turbo-prop. The turbo-jet is a very good, very
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reliable engine. It consists of a main shaft, at one end of
which there is an axial compressor and at the other end
is a turbine. The purpose of this turbine is to drive the
compressor. Between the compressor and the turbine are
combustion chambers into which the fuel is injected.
The fuel is in fact kerosene.

Air enters the compressor; the compressor is turning.
As it passes through the compressor it increases both in
pressure and in temperature. Then it flows into the com-
bustion chambers, mixes with the fuel and at constant
pressure the temperature goes up to a very high level.
The gases then expand through the turbine. The turbine
extracts work from those gases and turns the compressor.
So, the turbine has no part in propelling the aircraft to
which this engine is attached. The propulsion of the
aircraft is due to the reaction of the exhaust gases. A jet
engine is a reaction engine.

The second type is the turbo-prop. The two engines are -
fundamentally the same: a turbine, a compressor and
coinbustion chambers between the two of them. But here
instead of an axial compressor, we have a centrifugal
compressor. In this engine, the turbine has two functions.
It not only has to run the compressor, it also turns the
propellor because it is a propellor engine.

Both of these engines have certain advantages over a
reciprocating engine. The first and the most important is
that these engines have a high power-weight ratio. In
other words, for a given weight of engine the power they
produce is much larger than that of a piston engine. The
second characteristic is that they are very simple and have
a very small number of moving parts. The third one is
that they are able to run independent of water supply.
Of great importance is their rapid starting. From the time
you start the run-up procedure to the time full power is
developed is about 30 seconds compared to some minutes
with a reciprocating engine. ’

The major use of these engines is in aviation. Because
of the high power-weight ratio, it has made aviation fast-
er, it’s made it softer. There are other uses, one of them
being in electricity generation.

main shaft npomexyrounmit san ratio coornowenne

to inject Bnprickupath independently nesaBucumo
to expand pacumpars supply HcTOuHHK
to extract ussiexkaTs rapid Gucrpui
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After-Text Section

" Practice 1. Bu 03HAKOMMJAHNCH € coaepkanneM Texcra. Kak Bbl noHsaH
CAeayioIHe CAOBOCOYETAHNHA?

reciprocating
rotary
reaction
turbo-jet
turbo-prop
jet

propelior
piston

engine

-axial

centrifugal compressor

Practice 2. Onupasicb Ha uHGoOpMaUKIO TEKCTA, 3ANOAHHTE Cclenyw0ilyw

cxemy.
internal combustion engine_
reciprocating engines
the petrol
engine

/N

> the turbo-
prop

Practice 3. Cpasunre ClenyiOLiHe THIIN ABHraTered.

1. reciprocating engines and rotary engmes
2. turbo-jets and turbo-props.

MonTeepanTe CBOA OTBET CCHIAKOA HA TEKCT.

Text b
Pre-Text Section

Practice 1. B TexcTe pacckasnBaeTcs 0 mponecce NPEHU3HOHRON KOBKM.
NpounTafite TEXCT M CKaXMTe, Kakofi cnaas nanGoaee aerko obpa-
GaTHBaeTCH STHM METOAOM H MOYeMy.

Precision forging is not a special technology, but a
refinement of existing technology. Precision forgings are
held to tolerances of 40.015 in., and can be used with
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little or no secondary machining. Precision forging of
aluminum alloys is practical because of several factors:
1. Forging and die temperatures are essentially the same;
2. Aluminum does not oxidize significantly; 3. Forging
pressure requirements are relatively low; 4. Thermal
shrinkage is predictable; and 5. Aluminum alloys possess
excellent forgeability. Except for magnesium alloys, no
other structural metal has these advantages.

It is important to remember that inherent metal prop-
erties determine the capability of forging to small, pre-
cise dimensions. While aluminum and magnesium alloys
can be readily forged to close dimensional tolerances, it
is much more difficult to precision forge steels, titanium
alloys and other less forgeable metals that require higher
forging temperatures and pressures. Similarly, the more
complex a shape, the more difficult it is to forge to small,
highly accurate dimensions. Precision forgings are used
extensively in the aircraft and aerospace industries.

refinement yayunrenne ' die mMatpuua
tolerance nonyck Ha pa3mep shrinkage ycaaka

After-Text-Section

Practice 1. Onupascs Ha HHOPMANHIO TEKCTA, 3AKOHYHTE caenyomue
npeaNoXKeHHs.

1. Precision forging is a ... of existing... . 2. It is easy
to precision forge ... and ... alloys. 3. Forgeability of any
material to close ... tolerances is determined by ... ... prop-
erties. 4. The complexity of a ... also influences the pro-
cess of ... ... . 5. Fields of application of precision forgings
are ... and ... industries. ~ : '

Text 6
Pre-Text Section

Practice 1. MpounTafiTe TEKCT # CKAXKHTe, 0 KAKOM NPOLECCE HACT Pedh.
Practice 2. PaccMoTpuTe pHcyHok Ha c. 336. YTo Ha mem nsodpaxeno?
Practice 3. Hafinure B Texcre onHcanHe pHCyHKa.

- Practice 4. Onpenpenure TemaTuky 2-ro a6saua.

Upsetting comprises a substantial part of forging pro-
duction. The sequence of upsetting on a forging machine
is shown in Figure 1 below. The end of the bar (which may
be hot or cold) is placed against a stationary stock gauge.
The moving grip die then closes, the heading tool com-

335



presses the metal until the cavity is filled. The heading
tool is then retracted and the part ejected.

The limits of maximum length that can be upset in a
single stroke are determined by the tendency of the un-
supported workpiece to buckle. The unsupported length
should not be more than three times the diameter (or
square) of the bar. This maximum length is further
reduced if the end of the bar is sheared non-perpendicular
to its axis, or if an impression is to be formed by the
heading tool.

A Typical Operating Sequence of
" Upsetting on a Forging Machine -

Stock gauge Stationary grip die

‘Heﬂding tool 7
&.X:I P77

[] Moving grip die

D l!'//// oA
!&“\«\\‘\\\\\\\1

i”’f’/////////d
J SRR '

>] |
f) TSSO

e

)
\\\\\\\w \
Stock

upsetting Boicanka

sequence OCJIe0BATEIbHOCTh

- onepaunui

grip die 3axBaThBalomasn (yaep-
KHBaOLiasi) MaTpHUA

stock gauge ykasaTtesab,
IIOMIION

heading tool nmoxsuxHas marpHua
JJisl BRICAJKH

30HA,

to eject BoibpacniBaTh

in a single stroke 3a oaud Xog
HHCTPYMEHTa

tendency to buckle Tengenuus x
AedopMaLUH, KOPOGJIEHHIO

to shear pesaTh HOXHHLAMH

impression pyueil npsmoro wram-
na

After-Text Section

Practice 1. Hcnoab3yn PHCYHOK H €ro ONHCaHHE B TEKCTE, PacnofioXHTe
CAeAYIOlHe MPEeAJOXKEeHH B NOPSIAKE CHENOBAHHS ONepauHi.

1. The stock is advanced to the stock gauge. 2. The
heading tool forms the stock. 3. The gauge retracts.
4. The moving grip die holds the stock.
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Text 7
Pre-Text Section

Practice 1. Ipountaiire TEKCT H HaflAHTE B HEM CBEJCHHS, ONUCHBAIOWIHE
HEKOTOPbie CBOACTBA TBEPAOrO H XKHAKOFO MArHus.

Technology For Casting Large-Size Magnesium Products

M.C.L. Co., Ltd (Japan) has developed a technology
for very accurate casting of large-size magnesium prod-
ucts by the investment casting process.

With a specific gravity of 1.74, magnesium is far
lighter than aluminium (specific gravity: 2.70) though
its strength is almost the same. However, the metal has
the disadvantage of being difficult to process, and it is
liable to burst into flames if not treated properiy.

The company has been processing magnesium by the
investment casting method using gypsum casting molds,
but various problems have been encountered in this
method, such as high production costs, the long period
required for baking gypsum casting molds, and the
limited size of products (maximum length or width is
30 cm, and it is difficult to obtain thickness under
1.5 mm)

With the newly developed technology, magnesium is
cast with ceramic casting molds using almost the same
method as for aluminium casting. It involves improved
ceramic composition, suppression of the chemical reaction
of molten magnesium and a method of pouring molten
magnesium, whose flowability is normally poor, into the
molds very smoothly.

As a result, it is now possible to manufacture magne-
sium products having a maximum length or width of
70 cm and a thickness of only 0.8—1 mm. Moreover,
existing aluminium casting facilities can be utilized for
this purpose.

This new technology is applicable to the manufacture
of a wide range of lightweight products such as aircraft
parts, handy TV cameras for broadcasting and computer
components.

investment casting JuTbe no BH-  gypsum runc -

IJIaBJASIEMBIM MOJEISAM suppression nonapnieHue (CHHXKe-
specific gravity yaensHufi Bec HHE AKTHBHOCTH)
to be liable to burst into flames flowability Tekyuects

6HTh CKJIOHHHM K BOCIJIaMe- :

HEHHIO
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After-Text Section

Practice 1. Cymmupyiite undopmanuio TEKCTa, 3ANONHHB caenyoly

Tabanny.
Henocratku Texnono- | [Ipeumymectsa, nony- | Tlpumenenne npoayk-
THH NPOM3BOACTBA B | YeHHble B pe3ysbTaTe | UHH, NMOJY4YeHHOR ¢
THMCOBBIX JIHTEHHBIX H3MEHEHHA TexHo- NOMOILBIO HOBOA
dhopmax JIOTHH TEXHOJIOTHH
aHIJL PYCCK. aHra. PYyCCK. aHrJI. pycck.
1. 1. 1.
2. 2, 2.
3. 3. 3.
4.
5.
Text 8

Pre-Text Section

Practice 1. MNpountafite TeKcT M CKAXKHTE, 4TO HOBOro Gyaer:

1. B ynpaBiennu neyamu;

2. B nmpoekTe JUTEHHOro Lexa;

3. B MeTOolax N/aBJeHHsl H TPaHCIOPTHPOBKH JKHAKOrO
MertaJa.

llop.nepnn're CBOH OTBETH COOTBETCTBYIOIIHMH NOJOXKEHHAMH TEKCTa.

Melting Plant of 1999

It is possible to forecast some specific features of a
foundry melting system for 1999. For health and safety
reasons there will be no operators near the furnaces.
The process must be automatically controlled. The unit
will be designed as a totally enclosed system to avoid
oxidation when not needed, minimize heat losses and
emissions. Protective gas barriers will become more
common. .

Melting will be in two stages. Primarily melting will
produce standard base iron or other metal, which then
will be refined further in secondary furnaces to produce
}helrequired alloys. Electricity is likely to be the standard
uel.
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‘When the metal is ready it will be poured either direct-
ly from the furnace as at present or will be moved in an
induction trough.

to avoid oxidation us6Gerath okuc-  to refine ounmath
JeHHR fuel Tonauso
heat losses notepn Temnaa trough xeno6

HEHOTATHAA CXEMA

MACHINES

engine | motor hammer furnace

convert
heat electricity heat or chemical -
: : electricity energy
into,
mechanical energy heat energy

N

to produce

work

to move a car to rotate a fan to forge metal to melt metal




UNIT Vil

Robots and Computers

Text 1A. Flexible Production and Industrial Robots
Text 1B. What Can Robots Do?

Text 2A. Computer

Text 2B. The Development of Computers

Text 3A. The Parts of a Computer System

Text 3B. Application of Computers

Self-Training Practice: Supplementary Texts

Text 1A

READING AND COMPREHENSION

1. Tepesenute 3aronosok. O KAKHX HANPaBAEHHSAX NOALET pedb B TEKCTe?
Kax onn B3ammoceasanm?

2. NMpocmotpute 1-it a63an Texcra. B nem Ha3Banm mpouecchl, XapaKTep-
Hble JAS NePeCTPOHKH, MPOUCXOAsillel B MPOMBIIIJIEHHOCTH B HACTOS-
mee Bpems. Kakue ato npoueccu? OtBetsTe, He npHberas K nomowu
caoBaps.

3. Caepyoune a63aum (kpome MOC/eAHEr0) 3aTParnBawT Npobaemul
POGOTH3AUMH MPOH3BOACTBA. B KAKHX NpeRnOXKeHHAX Maer peub 0:
1) cOTpyRHMYECTBE C COUHAIMCTHYECKHMH CTPAHAMM B 9TOR 06aacTH;
2) cOTPyAHHYECTBE C KANMHTAJNMCTHYECKHMH CTPAHAMM;

3) pasanuubix BMRax po6orToB. R

4. B nocaeanem a63ane nper peub O B3aHMOCBA3H THOKHX NPOH3BOA-
CTBEHHBIX CHCTEM H OOBIYHLIX NMPOM3BOACTBEHHbIX JHHHIL. Kaxkne npo-
HeCCH 3arOTOBHTENbHOH CTAJMH NPOM3BOACTBA NPH ITOM yNOMS-
HYTHI?

Fle?(ible Production and Industrial Rebots

This country’s machine-building industry is now fac-
ing the task of restructing on a large scale engi-
neering production, and developing new methods of or-
ganization, new equipment and new technologies. This
is a global process. Swift production automation, the
introduction of microprocessors, robotics, ‘rotary and
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rotary-conveyer lines, flexible readjustable production is
vital for today’s industry.

Industrial robots play an important part in the pro-
cess. Many institutes are currently engaged in develop-
ing them. The concept of designing robot modules
is making successful headway.

The task today is to raise their reliability, speed
and failure-free operation. An international scientific-
production association, Interrobot, has been set up to pool
the efiorts of scientists within the framework of the social-
ist community. Scientific institutions and production
enterprises of the USSR, Bulgaria, Hungary, Poland
and Czechoslovakia are involved in its work.

Soviet engineers cooperate in the development of
flexible production systems with experts from capitalist
countries. Jointly with the Finnish company Valmet,
flexible systems are being developed on the basis of
machining centres of the Ivanovo plant, as well as trans-
port robots and automated storehouses in the Valmet
company.

Also needed for the operation of flexible systems are
robots which will transport billets and parts between
machine tools, i. e. transport robots, robot trailers, as
well as measuring robots. Experts from the Institute
of Machine Studies are developing measuring manipu-
lators and coordinate-measuring machines.

It is hard to enumerate all the problems facing our
engineers and designers in the development of flexible
productions. Automated systems of adjusting, controlling
instruments, machined parts and many other things are
needed.

The combination of flexible systems with the general
system of programmed production, the spreading of
flexibility to the processes of preparatory productions —
foundry, forging and welding — are also very complicat-
ed problems. The flexible system must embrace all the
stages of machine building, all its processes.

WHILE-READING SECTION

Language Study

Practice 1. B crenywouem cnucke 108 HafguTe MHTEPHAUHOHAJLHHIE
cnoBa, poragafitecb 06 MX 3HAYEHHM. 3HaueHHA OCTaNbHEX caoBo-
coveTaHuii onpepeaute ¢ moMompio caosaps. He 3abyapTe 0 mo-
 pAiiKe NepeBoja MHOTOYWIEHHBIX WMEHHBIX COYeTaHHM.
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production system, flexible production system; pro-
duction automation; preparatory production; rotary line,
rotary-conveyer line; robot, robotics, robot module,
transport robot, trailer measuring robot; operation, fail-
ure-free operation; enterprise, production enterprise;
~machining centre; storehouse, automated storehouse;
measuring manipulator; foundry, forging, welding; flex-
ibility; reliability ‘
YTounnTe 3HaYeHHe COUETAHHH, OMHPAACL HA KOHTEKCT.
Practice 2. Pacnpenesnnre coueranus k3 Practice 1 Ha Tpu TemMaTHyecKHe

rpynnni:

a) XapaKkTepHCTHKAa MALIMHOCTPOEHHS;

G) o6opynoBaHHe, CTAHKH, HHCTPYMEHTHI;

B) aBTOMaTH3allus NPOM3BOACTBA.
Practice 3. OGpasyfite raaroibHble COYETAHHS, COEAHHKB IAIAroIH ¢ cy-

HIECTBHTENbHLIMH, OPHEHTHPYACh Ha COREpIKAHHE TEKCTa. llepene-

aute HX. Pacnpeneante MX No TeM Ke TeMaTHYeCKHM Tpynnam
(cm. Practice 2).

to design ' ‘ reliability

to embrace problems

to restruct " production

to introduce ' association

to develop new methods

to raise speed

to enumerate robot modules

to transport the stages of production
to set up

Practice 4. . Ha xakue Bonpoch oTBeyaloT BuiAeNeHHbIE cN0Ba? OTMeThTE
! (bopuam,uue NPHIHAKH, KOTOPHC ONPEACAsHIOT 3HAUYECHHE ITHX q)opn.
NposepbTe nmepeson sTHX ¢opm B npepnomennsx tekcra. Kakue

M3 HMX COBMajamwT?

1. ..is facing the task... (4To? uTo Aenaer? Kakoii?
uro neaatb?) 2. ...industry facing the task... (uto nenaer?
Kako#? yto?) 3. ...robots play the... (uro menaT? 4ro?)
4. ...robots play is... (4ro menawT? Kakoi? uyro?) 5. ...the
task is fo raise... (4TO JOMIXKHA AeNaTh? B 4eM 3aKJI042ETCS
oHa?) 6. ...the engineer is fo raise... (4To HONKEH AenaTh?
uro penarws?) 7. ...of programmed production... (kakue?
uro penanu?) 8. ..they programmed production... (uro
Iesanu? Kakue?r)

Practice 5. Kakue u3 Buijienennnix pefictenfi npoucxonst: 1) B Teue-
HHE JJHTEAbHOrO BPEMEHH B HAacTOsUlee BpeMs; 2) peryaspho; 3)
BOJIKHBI NPOH3OATH? : )

1. The task is to raise the reliability of robots. 2. Flex-
ible systems are being developed in many automobile
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plants. 3. This engineer is developing a new measuring
_ manipulator. 4. Flexible systems embrace all stages of
machine building. 5. Robots play an important part in
the process.

Practice 6. HaliauTe B TeKcTe MNpPeAJIONKEHHS, B KOTOPHX 0603HAYEHO
AefCTBHE B €r0 NPOTEKAHHH B HACTOSAIIMA MOMEHT, H NepeBEeAHTE HX
Ha pycckuit sA3bIK. )

Practice 7. Hafinute B TeKCTe NpeANOXKekHsi, B KOTOPHX NOAYEPKH-
BAETCA 3AaBEPIIEHHOCTh M Pe3yALTATHBHOCTb AeACTBHSA, H mnepe-
BEANTE MX HA PYCCKHH SA3BIK.

Practice 8. .
Hudpuuurue (The Infinitive)
3HauyeHHe Popmbi
Active Passive
OJlHOBPEMEHHOCTh to make to be made
npeLIeCTBOBaKHE to have made - to have been made

JTHTENBHOCTD to be making
JANKTeNbHOCTL M mpefiue- | to have been making

CTBOBAHHE  OXHOBpe-

MEHHO

Hafiaure B TekcTe npensiokenun ¢ HHOHHATHBHLIMH O0GOPOTAMH M mepe-
BEJIHTE HX HA PYCCKHH SASHIK.

Practice 9. CpaBHHTE HMIKENPHBGAEHHBIC NPEANOMEHHA C WHOHHRTHB-
HbIMH OGOPOTAMH M NOKAXHTE PA3HHLY MX CTPYKTYPHBIX Mojenedi
yepe3 nepeBof.

Model 1: To obtain a steel of the desired quality is the
main subject of the experiments carried out in
the research laboratory of the plant. [Tonyuenue
CTaJIH JKeJ1aeMOro KauecTBa ABJASIeTCS OCHOBHO#
LeJbI0 ONBITOB, MPOBOJHMBIX 3KCIEPHMEHTaJb-
Ho#l nabopatopuelt 3aBoza.

Model 2: To obtain a steel of the desired quality the re-
search laboratory of the plant carried out a lot
of experiments. as Toro 4ro6ul MNOJY4YHTH
CTajlb XKeJllaeMOro KayecTBa, 3KCIEepPUMEHTaJb-
Hasi Ja6opaTopusi 3aBoJa [pOBela MHOTO
3KCNEePUMEHTOB.

1. To develop a new method of cutting metals was
necessary. To develop a new method of cutting metals
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the engineers made some’interesting experiments. 2. To
make good castings, it is necessary to use large and prop-
erly placed risers to feed heavy sections. To make good
castings is impossible without using large and properly
placed risers to feed heavy sections. 3. To discover
~ the stresses occurring requires careful figuring. To dis-
cover the stresses occurring, we require careful figuring.
4. To use an aluminium paint spray was the only really
promising mould-treatment developed in the test work. To
use an aluminium paint spray the engineers developed
the only really promising mould-treatment during the
test work. 5. To design new machine-tools is the task of
a mechanical engineer. To design new machine-tools
a mechanical enghmeer must study much. 6. To be an
ideal engineer means to have knowledge, to improve
one’s ability to analyze, synthesize and develop insight
into one’s field. To be an ideal engineer one is to have
knowledge, to improve one’s ability to analyze, synthes-
ize and develop insight into one’s field.

Practice 10.

Ouenb yacTo HHPHUHATHB YNOTpe6AsieTCS B KauyecTBe
onpejesennust B moaean N-+to.V, npu nepesose Koropoil
Ha PYCCKHH fA3bIK BBOAMTCH 3HauyeHHe OYAYUIHOCTH HJIH
noJsixxeHcTBoBanus. Hanpumep:

A casting to be made in a metal mould must be compara- |

tively short. OtanBKa, KoTOpasi GyfeT H3rOTOBAATLCS B Me-

TaNlJIH4YecKol (popMe, L0JNKHA OHITb CPABHHTENbHO HeGOJb-

110H.

Nepesennte caepyomue npepnoxenns ¢ uugHBATHBHHIM 0GopoTom B
GyHKnHH onpeneNcHAs] HA PYCCKHA fA3LIK.

1. Engineers must know thesbest and most econom-
ical materials to use, understand the properties of
these materials and how they can be worked. 2. Another
factor for the industrial engineer to consider is whether
each manufacturing process can be automated in whole or
in part. 3. Industrial robots to be built now perform
certain tasks even better than a human being. 4. There
are few written instructions to help a melter in determin-
ing alloying additions to be.made to a heat of steel
melted in an induction furnace. 5. Heating temperatures,
methods of quenching and shape of the part to be treated
are the factors which particularly aiffect the amounts of
distortion. 6. The tube to be drawn is mounted on the
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rollers on the turn-table bed-piece, and the 1eft-hand end
of the tube is brought in contact with the stripper plate
incorporated in the head: ~

Practice 11. OGpatute BHMMaHHe Ha pa3HooGpasHe cnocoGoB BLipa-
JKEHHSI PA3NHYHON CTeNneHH BEPOATHOCTH COBEPINEHHA JAeACTBHS.

Crenenn
BEPOSTHOCTH Cnoco6H BbipaXeHHs
certainly I am sure/certain/positive that the ideal engineer
will need much more technical knowledge.
The ideal engineer is certain/bound to need much
-more technical knowledge.
The ideal engineer will certainly/definitely need
much more technical knowledge.
probably It is likely that the ideal enginéer will need much
more technical knowledge.
The ideal engineer is likely to need much more tech-
nical knowledge.
The ideal engineer tﬁay/might need much more tech-

possibly »

nical knowledge.

probably not

It is unlikely that the ideal engineer will need some
teaching skills.

The ideal engineer is unlikely to need some teaching
skills.

cértainly not

The ideal engineer definitely/certainly won’t need
any artistic skills.

1 am sure/certain/positive that the ideal engineer
won't need any artistic skills.

Hayuure undopmanuo, AAHHYI0 B HHXKeNnpHBEACHHOA TaGaune, n cdop-
MYZHDYATE Ha €€ OCHOBE NPENMOMEHHS. 3HAKOM NJIGC OTMEUEHLI
Pa3HLle CTeNeHH BEPOATHOCTH cCOBepluehus Aelicteua. (Cm. obpa-

3en HHXe.)

certainly
probably

possibly
probably not
certainly not

1. The ideal engineer has techrical competence.

+
2. The ideal engineer possesses social skills, such as +
cooperativeness.
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5

probably not
certainly not

certainly
probably
possibly

3. The-ideal engineer doesn't do what interests him

most without regard to the needs of the organi- +
zation.

4. The ideal engineer doesn’t approach his job with +
unrealistically high expectations.

5. The ideal engineer is interested in some kind of +
promotion.

6. The ideal engineer doesn't expect work privileges, +

without having to prove that he is worth it.

7. The ideal engineer is practicai and realistic. +

8. The ideal engineer has initiative.

9. The ideal engineer won’'t learn the organizational
system slowly.

10. The ideal engineer knows how to report results
orally and in writing.

11. The ideal engineer has some scientific abilities.

12, The ideal e gmeer keeps up with technological
progress and grows professionally.

Model: I am sure that the ideal engineer has technical
competence.
The ideal engineer is certain to have technical
competence.

Text Study
Practice 1. 3anoauuTe cienyiomy0 AKATPAMMY, OTPAKAIOILYI0 AOTHKY
AaxHOro Texcra. B cxeMy Aoaxnn 6uiTb BHeceHM HOMEpa mnpen-

AoMenHil TeKkcra, oTpaxawuiye ykasaHHywo MbCAb.
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Hanpasnewns s
Nepecrpoiike
NPOH3BOJICTBA

Pons poGoron
B aBTOMATH3aLHH 1POH3IBOACIBA

!

Hanpasnenns s
Pa3sBUTHH poBOTOCTpOCHUA

!

Hanpasnennn B poGorHaauun
NPOH3BOJICTBA :

Y

Hanpasnexnsa 8 pazsuruu
THBKHX CHCTEM

Practice 2. 3anoanute CACRYIOMIHE JAHArpaMMbl, OTPaXaoilHe CBA3Dd

MeXAy NOHATHAMH B TEKCTE.

1. Industrial robots
[

types

AN

1 functions -

Problems of
flexible production
developing of developing of spreading of

b ce flexibility to

foundry I
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AFTER-TEXT SECTION

Text Discussion

Practice 1. Pacckaxkute o: 1) pa3sBuTHH npombilljieHHHX poGoros, 2)

npoGaemMax ruGkoro mnpouasoAcTBa. BocnoabayiiTech npu  3TOM
Practice 2 Ha c¢. 351 H AKTHBHO#H JEKCHKO#. .

Active Vocabulary

O6aactb
npume-
HEeHHs

CyuiecTBHTebHbIE
M COYeTaHHH C
CYILECTBHTENb

HBIMH

I'naronbHbIe
COYETaHHUA

IMpunara-
TeabHble

Konnex-
TOPBI

Astomaru3aius, poGOTH3alMs
NpOU3BOACTBA

flexible
tion
production auto-
mation
microprocessor
robotics
rotary-conveyer
line
robot
robot module
automated store-
house
transport robot
robot trailer
measuring robot
measuring mani-
pulater

produc-

to restruct. pro-
duction

to develop new
methods, flexi-
ble systems

to introduce new
methods

to design robot
modubes

adjust-
able

readjust-
able

3aBOJl, eX; y4acTok,
CTAaHOK, HHCTPYMEHT

engineering pro-
duction
equipment
technology
enterprise
machining centre
billet
foundry
forging
welding
machine-tool
adjusting instru-
ments
controlling in-
struments
preparatory pro-
duction

to transport

also

ie.

as well
as
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7 poaon:ﬁenue

O6aacts | CyuecTBHTENbHBIE Tnaronehapie | Tlpu- | Konnek-
npuMe- H COYEeTaHHA C coyeTaHHs Jaara-- | TOpH
HeHus CYUIECTBHTENb- TeJbLHBlE

HBIMH
. 8
& 5 | reliability to raise reliabili-
& % & | failure-free oper- ty, speed
X =2 s
S50 ation
g 8 | flexibility
x oz

Text 1B

PRE-TEXT SECTION '
Practice 1. Hahaure B Tekcre absauni, copepxaiiue HHPOPMALHIO:
1) 06 ucropuu nosiBjieHHsi cloBa «po6OT»;
2) o THNax NpPOMBIULIEHHBIX POGOTOB;
3). o npuMeneHnu po6oTOB.

‘Practice 2. Hayunte muxenpusenennylo TaGamiy H onpeaeante, KaKkue
H3 rpad) Ta6aHuB HMEIOT HEMOCPEACTBEHHOE OTHOLICHHE K Bamed
Oyayuiell cneunanbHOCTH., -

What Can Robots Do?

The word “robot” was first used by Czech playwright
Karel Capek, who in 1920 wrote a drama about machines
that could move like human beings — and do their work.
Today this idea has become a reality. Industrial robots
now being manufactured perform certain tasks even
better than a human being. We are thus at the threshold
of the era of robots — what might be called a “robolu-
tion”.

An industrial robot is a unit “which has movement
functions with a high degree of freedom similar to human
arms and hands and is able to move autonomously on
the basis of sense and perceptions”.

There are six categories of robots: (1) the manual
manipulator, remotely controlled by a person, which
carries out hand-and-arm functions to hold and move
objects; (2) the fixed-sequence robot, which performs a
series of operations in a preset order, always in the same
series of locations in space; (3) the variable-sequence
robot, which operates in the same manner as a fixed-
sequence robot but can easily be reprogrammed for
a different sequence of operations; (4) the playback ro--
bot, which repeats a sequence of movements and opera-
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tioris that are first “taught” by manual movement of a
- manipulator and stored in the robot’s memory unit;
(5) the numerically-controlled robot, which moves from
one position to another according to numerical instruc-
tions in such forms. as punched paper tapes or cards; and
(6) the intelligent robot, an advanced type that can de-
cide its course of action on the basis of its sensing devices
and analytical capability.

Today robots play a major role in welding, press-
forming, coating and other operations, particularly in
the automotive industry.

Development of Major Application Fields of Industrial Robots in 1980s

Application field Jobs and tasks of robots
Manufacturing industries: | Dangerous, unpleasant and mono-
(use of intelligent robots tonous tasks on assembly line, un-
and unmanned plant) manned plant and automated line in

welding, pressing and painting ope-
rations in automobile and other
manufacturing industries

Construction, civil engi- | Work on high elevations in building
neering and mining construction

Blasting and drilling in construction

Pit face work in mining

Social welfare Guiding robot_for the blind

; Artificial limbs
Nursing robot for the elderly
Cleaning robot

Agriculture and fishery Pesticide spraying, irrigation, field
cultivation

Milking, feeding and waste treatment
in dairy farming

Fertilization, irrigation, afforestation,
lumbering and loading in forestry
industry

Observation and search in fishery

Transportation, distribution | Loading and unloading
and service Railway maintenance
Ship bottom cleaning
Electric insulator cleaning
Measuring, “comstruction and dis-
mantling in nuclear reactor




ITpodosrxcenue

Application field Jobs and tasks of robots

Environmental control Measuring, control and observation
Waste treatment

Fire fighting

Offshore development Submarine work, offshore observation
Space development Assembly robot in space construction,
remote sensing robot

AFTER-TEXT DISCUSSION

Practice 1. Mpounraiite 1-i a6sau W onpeaeanTe, B CBA3K C YeM Kapean
Yanek Bnepsbie ynoMsAHYA CAOBO «poboT».

Practice 2. H3 2-ro u 3-ro a63aues BHOMLIHTE ONpefeNeHHS BCex
KaTeropuii NpoMuuLIeHHBIX Po6oTOB, OTMeTHB: 1) TepMun; 2) Kaace;
3) xapakrepucTuky. llepeBefHTe NONyYMBIIHECS ONpeAEACHHA HA
pyccknit SshIK.

Practice 3. Mepenennre rpadu TaGanusi, HMeiomHe OTHOIEHHE K BawmeR
CMeRHaNbLHOCTH.

Practice 4. Jlononnnre cooGIIEHHE, NMPHrOTOBJIEHHOE NO COAEPKAHHIO

Texcra 1A, undopmaunneit texcra 1B. (Bocnoabayfitech MHMenpH-
BeACHHOR cXeMmoit.) ’

B

Jlornka nanoxenus

L Onpenenexmé NOHATHA “pobor” 7

4
l Kareropun npomsimennix  poGoton —I
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Text 2A

READING AND COMPREHENSION

1. TipocMoTpuTe TeKCT W ciaenafite BuBOAX 0 1) xapakrepe Tekcra: a)
yue6umiit, 6) Hayunbifi, B) TEKCT-MHCTPYKUHHA, T) NATEHTHOE OMH-
cauue); 2) o ero (QyHKUHOHANLHOA HANPaBJIEHHOCTH: a) JAaTh
Kraccuprkanuio KomnbioTepos; 6) Aarh onpene’eHHe OCHOBHBIX
y3/10B KOMNLIOTEPA; B) AaTh ONKCAHHE MPOFPAMMHON YaCTH KOMNbIO-
Tepa.

2. OnpeneanTe, xakomy a63ally TexcTa cooTBeTcTByeT Tabanua Ha c. 353.

Computer

One of the most important developments of this cen-
tury is the computer. As a consequence, there is now at
the service of man an inanimate power of over 200 biilion
calculating operations per second, supplementing the
thinking and the memory of man.

Computers are used nowadays for many different
kinds of work, e. g. in offices, banks, factories, hospitals,
universities and schools. Their use is becoming more
widespread as cheaper and smaller computers become
available. People can now buy small personal computers.

What are computers? And what can they be used for?
Computers are electronic systems. They are used for
handling, or processing, facts_and figures. The facts and
figures processed by a computer are usually known as
data. Computers can process large amounts of data very
quickly. ’ '

The data fed, or put, into a computer is input data.
Input data is processed according to a set of instructions
called a program. Both input data and programs are
needed for processing. The results of processing are
output data. Very often, the output data is new and .
useful information. “Information” here means output
data useful for making decisions.

L input data

COMPUTER H output data J

l program

A computer can be used to process many different
types of data. For example, a scientist can use a com-
puter to do numerical calculations. A businessman can
use a computer to analyse a list of customers or stock
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(stores held by the business). An engineer can use a com-
puter to produce diagrams or plans. The table below
shows some different typés of process and data for differ-
ent users: v

User Process Data

scientist calculating numbers (i.e. numerical data)

businessman analysing names, addresses (i.e. non-nu-
merical data)

engineer designing colours, patterns

manufacturer | controlling measurement (volume, time,
temperature, speed)

hospital analysing electrical signals

plotting
library/shop information stock details
retrieval

WHILE-READING SECTION

Language Study

Practice 1. Joranaiitech 0 3nauenun CHENYIOMHX HHTEPHALUMOHANbHEIX
CNIOB. YTOUHHTE MO CJOBAPIO HX MPOH3HOLIEHHE,

computer, service, billion, calculate, operation, office,
bank, factory, university, personal computer, electronic
system, fact; instruction, program, result, information,
businessman, list, diagram, plan '
Practice 2. Crenyiomue cioBa — oKk HEE Apy3sd nepesonunkar. 1) Ha-
NHIIHTE npeanoJaraemMsle 3HAUYCHHS. 2) Boinniunre BC€ 3HAYCHHUHA

H3 croBaps. 3) YTOUHHTE 10 KOHTEKCTY HX 3HAYEHHE B NAHHOM
TeKcTe.

process, processing, data, table, designing, control-
ling, hospital
Practice 3. Haiiaure npunomeuue I Ha c. 408 yue6nuxa, H3yuHuTe Tabau-
ubl HauGonee yacToTHHX cyddukcos, nepeseaute ApHBEAeHHbE B

TabaHLax npuUmMepsl, BOCMOABL3OBABILKCH * CJIOBApPEM MNpH HeoGXo-
AUMOCTH.

Practice 4. Mpountaiite caenyomue npepyioxenun u no cyhdukcam
onpeaeaure MPHHAOJAEKHOCTD BBIAEAEHHBIX CJAOB K pPa3HbiM Kjaaccam
caon: N, V, Adv, Adj. ’

1. The system analyst provides the programmer with
the details of the data processing problems. 2. These ter-
minals are very useful interactive devices for use in of-
fices because of their speed and quieiness. 3. The new
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microcomputer we purchased does not have a Fortran
compiler. 1t is programmable in Basic only. 4. A computer
is a machine with an intricate network of electronic
circuits that operate switches or magnetize tiny metal
cores. .5. In very large and modern instfallations, the
computer operator sits in front of a screen that shows an
up-to-date summary of the computer jobs as they are
being processed. 6. The introduction of terminals and
screenis has partly replaced the use of punched cards. 7.
Binary arithmetic is based on two digits: 0 and 1. 8. Multi-
plexing is when many electrical signals are combined
and carried on only one optical link. 9. Computers are
machines designed to process electronically specially
prepared pieces of information. 10. The computed results
were printed in tables.

Practice 5. 3anofiHnTe NPONYCKN COOTBETCTBYIOIHM CMBICY MPeAJOXe-
HHS CNIOBOM H3 NPERJONKEHHOTO CIHCKA.

a) operation, operate, operator, operational, opera-
tionally, operating: 1. A computer can perform mathe-
matical ... very quickly. 2. One of the {irst persons to note
that the computer is malfunctioning is the computer... .
3. The job of a computer is to ... the various machines
in a computer installation. 4. The new machines in the
computer installation are not yet ....

b) acceptance, accept, accepted, acceptable, accept-
ably: 1. A computer is a device which ... processes and
gives out information. 2. The students are still waiting for
their ... into the Computer Science program. 3. It is ... to
work without a template if the flowcharts are not kept on
file. ’

c) ~solution, solve, solvable, solver: 1. It may take a
lot of time to find a ... to a complex problem in program-
ming. 2. A computer can ... a problem faster than any
human being. 3. A computer has often been referred to
as a problem ... . ‘ ,

d) remark, remarkable, remarkably: 1. Today’s
computers are ... faster than their predecessors. 2. Sys-
tems analysts will often make ... about existing. prog-
rams so as to help make the operations more efficient.
3. There have been ... developments in the field of compu-
ter science in the last decade.

€) communication, communicate, communicable,
communicative, communicabply: 1. A computer must be
able to ... with the user. 2. Fibre optics is a new develop-
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ment in the field of ... 3. Some people working in
computer installations aren’t very ... because they are
shy. » '
yf) calculation, calculate, calculating, calculated,"
calculator, calculable, calculus: 1. A computer can do
many kinds-of ... quickly and accurately. 2. ... is a branch
of mathematics for making ... without the use of a ... ma-
chine. 3. A computer can ... numbers much faster than
a manual ..... 4. Some problems aren’t ... without loga-
rithm tables.

g) mechanic, mechanism, mechanize, mechanical,
mechanically, mechanistic, mechanics, mechanization,
mechanized: 1. Today’s computers are less ... than they
used to be. 2. The ... devices in a computer system
operate more slowly than the electromagnetic devices.
3. The ... of the brain is very complicated but unlike
a computer it isn’t ....

h). necessity, necessitate, necessary, necessarily, ne-
cessities, need, needed: 1. Because it is expensive to
set up a computer department it is ... to budget well for
the basic ... of the installations. 2. A good programmer
isn't ... going to be a good systems analyst. 3. Students’
lack of understanding of the basic concepts in computer
_science may ... the instructor to restructure the course.

i) dependence, depend on, dependable, dependably,
dependent, dependency, depending: L. The length of time a
programmer takes to make a program will vary ... on
the complexity of the problem and his ability and expe

-rience. 2. One can always ... a computer to obtain accurate
answers because it's probably the most . machine in
the world today.

j) technology, technological, technologically, techno-
logist: 1. Computer ... is a fast growing disciptiné. 2. The
- improvements of computers are reducing man’s work-
oad.

Practice 6. 3anoanure caeayoutyio Tabauuy.

Term Class Characteristics

a computer electronic machine that processes data
data .

program
information
input data
output data
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Practice 7. Kakie 4acTh caelyoWmHX c/ioB (NOAYEPKHUTE HX) yKaabi-
BaeT Ha 1) peareas (1 wepra), 2) Ha npouecc (2 weprn), 3) Ha
peayabTar npouecca (3 ueprni).

computer — computation

processor — procgssing :

programmer — programming — program

calculator — calculating — calculation

Practice 8. Coenunute cnoBa JeBo# M NpaBoil KOJOHOK TaK, 4TOOM
NOJYYHTb TEPMHHOJIOTHYECKOE COYeTaHHe.

data - machine
electronic input
numerical output
.device data

Practice 9. Hanninute onpenenenus CHeaylOUIHX TepMHHOB. Jas Kam-
AOT0 TEPMHHA HaNHWIHTE Pa3Hbe BAPHaHTH ONpeaenexus. YTou-
HHTE NEpPesoy] TEPMHHOB O NOJHTEXHHYECKOMY CJIOBAPIO.

computer, data, input data, program, output data,
information
Practice 10. Haliautre B 4-m a6saue TeKCTa NPeANOKEHHS, HANOCTPH-
pylouise Tabauny Ha c. 353, cocTaBbTe RONOJHUTENbHBIE NPEAA0Ke-

HUS, oTpaxaouue norpe6HocTH noab3oBareas (“User”) womnbio-
Tepa.

Model:

N, -+V+Na+to V4N,

user computer

Practice 11.

/CrioBa — opraHu3aTOphl HAYYHOM M TEXHHYECKOH MBIC/H
(KOHHeKTopr) NMOMOTraloT OTAeJIuTh rjlaBHOE€ OT BCIIOMOTa-
TeJbHOTO, llef;ICTBPIe OT €ro IIOCJIelICTBPIﬁ, OCHOBHYIO MbICJb
oT HHdOpMaUuH, HATIOCTPUPYIOLLe ee.

Buinupmnre #u3 1-ro a63ana cloBoCOYETaHHsl, YKa3wBaioliye Ha

«caefcTBHe», W3 2-ro aG3ana n nocaeaHero afsana — KOHHEKTOP,

yKa3biBaloOWMi Ha TO, 4T0 KaeTca npumep, nosicuenne. . flocae aroro

COKpPaTHuTe 3TH ab3anel TaK, 4To0b oOCTaBlIHecH NPEeAT O ECHRA
APENACTABANIH TOJbLKO OCHOBHYIO umbopmaumo.

Text Study

Practice 1. Kakoe npenjsoxenue mnepesaer OCHOBHOE COAepXKaHHe
TeKcTa?

Input data is fed into a computer. 2. Computers
are used by different users. 3. The program tells computer
what to do. 4. Computers are machines used for proces- -
sing facts and figures at great speed and with high reliab-
ility.

356



Practice 2. Kakas u3 cxem TouHee OTPaXaeT JMOTHKY BCEro TekcTa?

a) d)
BBOMHBIH a63all ] 1 1
OIpeeNeHHe NOHATHH 2 3

YKoMmbioTep” 2
"»Hpo pManua”

1 . -4
Onpenenexye NOHATHR
“nporpamma”, 3
"BXOAHDIE K BBIXOJHbBIE
JaHHbIE”

NpHMeHeHHe
KOMIIbIOTE pOB

!

WUTIOCT pauHs
[OJIOXEeHWH 5
4-ro aGoaua -

AFTER-TEXT SECTION
Text Discussion

Practice 1. Bocnonbsosabunck swGpanuoii Bamu cxemoii B Practice 2,
pacckaxure 06 OCHOBHBIX y3JIaX KOMMBIOTEPA, HX HA3HAYECHHH, NpPH-.
'MEHEHHH KOMMbIOTEPOB B  PASAHYHLIX Cchepax AeATeNbHOCTH.
Mpu noxrotoeke coobuienuii BOCNONb3yiiTeCh AKTHBHHM CJIOBApEM.

Active Vocabulary

O6nacts . CyuwecrsH- Caaronwsl u [Tpu- Kon-
NpUMEHeHHA | TesbHbIE U riarofbHsie Jara- HeK-
COYeTaHHA ¢ CoueTaHHst | TeJibHbIE TOpBI
CYLUECTBH-
TeAbHBIMU
MNOHATHUS, data to process as a con-
cea3andble | input data to handle sequernce
¢ paboroi output data | to put into for example
KOMMbioTepa | program i.e.
information
instruction .
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I podoarncenue

CymecTsu-
TeJIbHBIE H . -
O6iacTh Tnaroan n ilpu Korn
. CoueTaHust € | ryarobHbIE Jara- HEK-
PHMeHeHHs
CyulecTBH- COYeTaHHs | TeJbHble TOPBI
TeJIbHBIMH
cpepa  Hc- to do calcu- | numeri-
NoJb30Ba- lations cal
_ HHSI KOM- ) to analyse a
nbioTepa ‘ list of
i to produce
diagrams
to  control
measure-
ments
Text 2B

PRE-TEXT SECTION

Practice 1. Tipouutaiite TEKCT M 3anoAHHTE caenyomylo Tabauny Ha
PYCCKOM s3biKe. ‘

Bna xomnbiorepa Ero xapakrepucTuku

Komnbloteps I nokonenna

Komnblotepr! 11 nokonenns
Komnsiotepnt Il nokonenns
Komrniotepn 1V nokonenns

The Development of Computers

The first computers used thousands of separate elec-
trical components connected together with wires. In
the late 1940s, computers were made using vacuum tubes,
resistors, and diodes. These computers were called
first generation computers.

In 1956, transistors were invented. Transistors are
made from materials called semiconductors. Computers
using transistors were called second generation com-
puters. Second generation computers were smaller than
first generation computers. Second generation computers
also used less electrical power. Both first and second gen-
eration computers were very expensive.

Computer components (such as transistors, diodes,
resistors) can now be made from semiconductor mate-
rials of diiferent shapes. Nowadays, complete circuits
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can be made from a single piece of semiconductor,
called a chip. Such circuits are called integrated circuits
(IC’s). Computers using integrated circuits were first
produced in the 1960s. They were known as third genera-
tion computers. Their integrated circuits had about
200 components on a single chip. Today, we can produce
more than 100,000 components on a single chip. A chlp can
be as small as 0.5 c¢m square.

With the invention of chips, computer manufacture
has become much simpler. The manufacturer does not
have to connect thousands of components together.
Most of the connections are made inside the chip. It is even
possible to build a complete processor in a single chip.
A processor on a single chip is called a microprocessor.

AFTER-TEXT DISCUSSION

Practice 1. MpounraiiTe TEKCT BHAMATENbHO U BLOEPHTE H3 Hero mpen-
JIOXEHHS, XapaKTepUsyiouine pasMepnl, KOHCTPYKUHIO, CKOPOCTb 06~
paboOTKH AAHHLIX B KOMMLIOTEPAX PAIMHIHBIX nokonenui. Cocrappre
Tabauuy Ha aHrAMACKOM sA3bIKe, AHANOTHYHYI0 TaGJuue B mpej-
TekcTosom 3anaHud. Cpasnure oGe taGauumt. Buecure B taGanuy
HA PYCCKOM A3blKE JONOJIHHTEJbHLIE NAHHBIE.

Practice 2. OnMmKTe KAXKAYIO HATIOCTPALHIO, BOCHONL30BABUINCH CJe-
AYIOUHMH MO et MU,

This computer is called.... It used (uses).... It
consists of.... ... were (are) small (large). ... ... cheap
(expensive). It was first ...ed in... .

TextSA

READING AND COMPi!EHENSlON

Npocmorpute TexcT u pasbeiiTe ero wa 2 4acTH, KOTOpbie MOrAM 6wl
6iTh noMeweHbl noa saronoskamu: 1) Computer hardware. 2) Com-
puter software. OTMeTbTe npeAsoKeHHs, KOTOPHIE o6oGmaiT co-
AepKaHue a) nepBoilt yactu; 6) BTOpPOH yact.

The Parts of a Computer System

In order to use computers effectively to solve prob—
lems in our environment, computer systems are devised.
Computer systems may be discussed in two parts.

The first part is hardware — the physical, electronic,
and electro-mechanical devices that are thought of and -
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recognized as “computers”. The hardware consists of
Central Processing Unit (CPU), input devices and
output devices. The CPU is made up of a processor and
a main memory, or main store. The processor carries.
out, or executes, instructions in the program. The main
memory stores input data and the program needed by
the processor. The main memory also holds output data,
or the.results of processing.

Input devices are used to provide data for the CPU.
The keyboard is a common data input device. By using
a keyboard, a user can enter data directly into the com-
puter system. Data is sometimes entered on cards. The
- cards are read by an input device called a card reader.
Data is often input from a mass storage device, such as
magnetic tape or magnetic disc. A mass storage device
has a much larger capacity than main memory. That is,
it can store more data. The tapes or discs are read by
an input device called a tape drive or a disc drive.

Output devices receive data from the CPU. The
Visual Display Unit (VDU) and printer are common
output devices. The VDU is similar to a television screen.
The printer produces printed output on paper. Both the
VDU and printér present output data for-immediate use.
Sometimes, the output data is transmitted along a tele-
phone line to another computer. Qutput data can also
be stored for future use on a mass storage device,
such as magnetic tape or magnetic disc.

Input devices, output devices and mass storage
devices are collectively called Input-Output Devices (1-O
Devices), or peripherals.

The second part is software — the programs that con-
trol and coordinate the activities of the computer hard-
ware and that direct the processing of data.

For the computer system to operate, computer prog-
rams are required. A computer program is a set of in-
structions for the CPU. These instructions tell the CPU
where to find the input data in the system. The CPU is
also instructed how to process the data and where to put
the results. Programs are not hardware, as they have no
electrical or mechanical components. They can be easily
changed according to the needs of the user. :

Computer software can be divided into two very
broad categories — systems software and application
software.
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WHILE-READING SECTION

Language Study

Practice 1. Tpountaiite BHHMareabHo 1-10 4acTh Tekcra (CcM. npen-
TEKCTOBWIE 3aJaHHsA) M CTPYNMHPYATE NaHHbIE HHXKE CJAOBOCOYETA-
HHA B JBe KOMOHKH nop pyGpuxamu 1) hardware; 2) software;
HaliuTe NO CAOBAPI0 NepeBOA, 3THX coueranuil. TNpu moucke 3ua-
YeHHsl MHOrOYJIEHHOrO CJOBOCOYETAaHHS B cJcoeape He 3aGynabTe, YTO
«OCHOBHbIM» SIBJSIETCSl NOCJAEfHee CIOBO B LeNoyKe. )

Model: input device ycrpoiictBo (uero?) BBOAa

CPU, VDU, programs; main memory; input device;
printer; magnetic tape; magnetic disc; tape drive; disc
drive; instruction; card reader

Practice 2. INopnGepute K repmmam JNEBOH KOJMOHKH coomercrsylomue
onpenedeHHsl W3 NpPaBoi.

1. hardware a set of instructions for the CPU

2. software devices used to provide data for
the CPU

3. CPU devices which receive data from
CPU :

4. input devices ‘| parts of hardware in which in- -

structions are carried out and
data is stored

5. output devices physical, electronic and electro-‘
mechanical devices

Practice 3. CocTasbTe raarodbHbie COYETAHHA, COCAHHHB FIATONb JEBOH
KOJICHKH C COOTBETCTBYIOUIHMH CYUIECTBHTEALHBIMH. HMepeseante
BOJIYYHBLIAECH COYETAHHA HA PYCCKHA #AI3biK, OPHEHTHPYACb HA
copepxanve rtexkcra. Ilposepbre NPaBMJBHOCTL NEPEBOAa no cao-

Bapio.

1. to be made up of | a processor and a main memory
2. to carry out data :

3. to store card reader

4. to hold instructions

5. to enter output data

6. to be read by input data

7. to input printed output

8. to receive CPU

9. to transmit a Central Processing Unit
10. to instruct input devices

il. to process - output devices

12. to consist of
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O6benunnTe NOAYYHBLIHECS COYETAHWA B CHHOHHMMYHBIE MapHl.
Practice 4.

Ilpu knaccudpukauuu U rpynnupoBke oGbEKTOB MO TEM
HJIM HHBIM [PH3HAKAM 4YacTO HCHOMb3YIOTCH: CJAeAYIOLLHe
coyeranusi: (they) fall into / are classified into / are
divided mto/ are grouped into (certain categorles) Ha-
ApHMep:

Computer software can be divided into two catego-
ries.

3anoanute caeaywoumyio anarpammy. [locae 3Toro cocrasbTe mpepnoKe-
HUS, OTPAXKAIUIHE TPYNNHPOBKY CHCTEM, BXOAAMIMX B CHCTEMY
KOMNbIOTEPA.

Computer System

/\

Hardware Software

N 7N

Peripherals

7N

Practice 5.

~«IIpo6GnemMa» u «ee pelieHHe» MOryT ObiTh NpeACTaB-
JieHbl Pa3/JIMYHBIMH Crloco6amMu:

1. To enter data directly into the computer system, a
user uses a keyboard.

2. A user can enter data directly into a computer system
by using a keyboard.

3. Data is entered directly into a computer system by a
user using a keyboard.

HanuwsnTe pewleHue AAs Kaxaod H3 u3obpaxenHnx cutyaunit. focae
ITOro COeAMHUTE «NpoBGaeMy» M «ee pelieHHe» B COOTBETCTBHH €
NPUBEJEHHBIMH MPUMEPAMH.

- ‘e Rotate gear B clockwise.



(right -hand screw) [ ower the load.
effort:-bar .

throttle

accelemator

4

- Reverse the direction of rota-
tion of pulley B.

. Open the throttle.

Raise the bucket in the well.

handle
6.
Apply the brake.
7. A
A
40 teeth Rotate gear B at 40 rev/min.
B
80 teeth’
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Rotate gear B clockwise.

&

Raise load L.

10.

Rotate gear B at 50 rev/min
anti-clockwise.

ot =—

100 teeth 50 teeth

~

Practice 6. Hafinurte npuioxenne | 8 Konue yue6nuka, nayunre Tabauun
HanGosee YACTOTHHX NPeHKCOB, NEPEBEAUTE NPHBEAEHHNE B TaGn-
uax mPHMEpH, BOCMOJb30BABUIHCH CJAOBAPEM NPH HEOGXOLHMOCTH.

Practice 7. 3anoanuTe NpPONYCKH HYXHbLIM MO CMBICAY npedHKCOM H3
HHCJIa MPHBEACHHDBIX HHIKE.

multi-, semi-, mini-, deci-, mono-, de-, sub mega-,
inter-, auto- prime-

...byte means one million bytes. 2. ..plexing is
when many electrical signals are combined and carried on
only one optical link. 3. Blocks are separated from each
other by marks called ...block gaps. 4. The number system
we use in everyday life is the ...mal system, which has a
base of 10. 5. Some screens are ...chromatic whereas oth-
ers produce multicolour pictorial graphics. 6. The com-
plete description of the logical structure of data is called
the schema and the description of the parts, the ...schema.
7. The main storage locations of a computer are called its
...ary storage. 8. The small ferrite rings called cores have
two states: they can be either magnetized or ...magnet-
ized. 9. The introduction of chips or ...conductor memo-
ries made it possible to reduce the size of the computer.

Practice 7. Ipoyurafite crenyomuii OTPLIBOK; B MPOUECCE YTEHAN Bbi-
Gepute cnoBa ¢ npedUKCAMM H 3aNOAHHTE HMH HHXKENPHBEACHHYIO
Tabanuy.
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Computers may have a short history but prior to their
development, there were many other ways of doing
calculations. These calculations were done using devices
that are still used today; the slide rule being a perfect
example, not to mention the ten fingers of the hands.
These machines, unlike computers, are non-electronic and
were replaced by faster calculating devices. It wasn’t
until the mid-1940s that the first digital computer was
built. The post-war industrial boom saw the development
of computers take shape. By the 1960s, computers were
faster than their predecessors and semiconductors had
replaced vacuum tubes only to be replaced in a few years
by tiny integrated circuit boards. Due to microminia-
turization in the 1970s, these circuits were etched onto
wafer-thin rectangular pieces of silicon. This integrated
circuitry is known as a chip and is used in microcomput-
ers of all kinds. ‘

It has been forecasted that by the end of this decade,
exceptionally faster and smaller computers will replace
those in use today. :

Prefixes
negative and size location time and order | number
positive
unlike ‘ post-war N
Text Study

Practice 1. Kakoe u3 npensoxenuit orpaxaer OCHOBHYIO MBICJb TEKCTa?

1. Only hardware is necessary to make up a computer
system. 2. Software alone doesn’t constitute a computer
system. 3. A computer system needs both hardware and
software to be completed.

Practice 2. Onpeaeante, xakue U3 cAeRyIOUMX RPesAOKE:HHH COOTBET-
CTBYIOT COAEPIKAHHUIO TEKCTa. .

1. A system is a good mixture of parts working
together. 2. Input and output devices operate more slowly
than decision-making devices. 3. The “computer” is the
“hardware”. 4. The processor is usually referred to as
the CPU. 5. Peripherals fall into Input-Output Devices
and mass storage devices.

\
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AFTER-TEXT SECTION

Text Discussion

Practice 1. Pacckaxute 06 OCHOBHBLIX MOACHCTEMAX KOMALIOTEPA, HC-
noJb3ya Auarpammy Ha c. 362. Bocnoan3yiitech aKTHBHBIM CJI0BAPEM,

e

AAHHHM HHIKE.

Active Vocabulary

O6anactb CyiuecrsH- Inarons u Hapeuus Konuex-
MPHMEHEHHSI | TeJbHBIC H TJIaroJIbHbIe ’ TOPHI
COYETAHUSl C | COYETaHHA
CYLIECTBH-
TEJbHBIMH
yactH KoMm- |hardware to be made up jeffectively |gaa yroune-
nblotepuoit | CPU of directly HHS BbICKa-
CHCTEMBI, |processor to consist of |[easily 3bIBAHHA:
ycTpoiCTBO {main memory or
komnbloTe- {input device such as
pa output device that is
mass storage IJs BBIpa-
device JKEHUs
software «fipHyH-
program HBI»:
application as
software

* | peicTBHE

pa

KOMIBIOTE- |,

to carry out
instructions

to store data

to hold data

to enter data

to be read by

to transmit

to process

to instruct
CPU

to direct

Text 3B

PRE-TEXT SECTION

Practice 1. Mpountaiite caeayowiui OTPHIBOK # H3y4HUTE AHArpammy,
B KOTOPO# OTPaKeHbi; raasHas mbicab (main idea), ocHoBHbIE je-
taqn (major details) m Bcnomorareabnbie aeraau (minor details).
TopoGHbIi aHaNU3 NOMOraeT ONPeleJaHTb JOTHKY TEKCTa, a TakKKe
COCTaBHTh ero pedepar, AHHOTAUHIO, KPATKO NEPECKasaTbh TEKCT.

*It is the incredible speed of computers along with their
meinory capacity that make them so useful and valuable.
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Computers can solve problems in a fraction of the time
it takes man. For this reason, businesses use them to keep
their accounts, and airlines, trainlines and buslines use
them to keep track of ticket sales. As for memory,"
modern computers can store information with high accur-
acy and reliability, A computer can put data into its
“memory” and retrieve it again in a few millionths
of a second. It also has a storage capacity for as many
as a million items.

1t is the incredible speed of computers
- along with their memory capacity that
Main idea makg them so useful ang vaﬁlablz. i
l {
Computers can solve prob- As for memory, modern
‘ lems in a fraction of . computers can store
Major . the time it takes man. information with high
details accuracy and reliability.
| | 1 I
Minor Businesses use:  Arilines, A computer It also hasa
. details them to keep  trainlines & can put data  storage
their accounts. yyslines use into its capacity
thein to “memory” for as many
keep track and retrieve  as a million
of ticket it again in items,
sales. © - afew
' millionths of
a'second.

Practice 2. TlpountafiTe TEKCT O NPHUMEHEHHH KOMIILIOTEPOB HA XK eEJE3HO-
AOPOXKHOM TPAHCNOPTE H ONPENENHTE, KAKOE H3 NpPEAJOKEHHil nepe-
haet Hanbonee o6uLyI0 MBICAL TEKCTA — 06 HCNONL3OBAHHH KOMITb-
10TEPOB NPH PACNPENIENERHH KENEIHOROPOKHBIX GUNETOB HA PA3AHY-
Hble noe3aa.

Application of Computers

Railways use large computer systems-to controfl ticket
reservations and to give immediate information on the
status of its trains. The computer system is connected by
private telephone lines to terminals in major train sta-
tions and ticket reservations for customers are made
through there. The passenger’s name, type of accommoda-
tion and the train schedule is put into computer’s memory.
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On a typical day, a railway’s computer system gets
thousands of telephone calls about reservations, space on
other railways, and requests for arrivals and departures.
A big advantage of the railway computer ticket reserva-
tion system is its rapidity because a cancelled booking
can be sold anywhere in the system just a few seconds
later. Railway computer systems are not used for reser-
vations alone. They are used for a variety of other jobs
including schedule, planning, freight and cargo loading,
meal planning, personnel availability, accounting and
stock control.

AFTER-TEXT DISCUSSION

Practice 1. Jlonosinnre Cleayiolyio Cxemy.

- Main idea
Major Terminals for ticket
details reservation
1000s of calls for
Minor ° reservations, space
details arrivals  and
departures

Practice 2. CokpaThTe TeKCT, OPHEHTHPYACb HA NOJYYEHHYI0 CXeMmy.

Practice 3. Tlepeckamxure TeKCT: a) KPaTko (PackpuiTh BepXHHE OAOKH
cxeMmbl); 0) noapobHO (packpbiTh Bce GJOKH cXeMbl).

Computers have three

Main basic capabilities.
e // \
Major They perform They have They can
details arithmetic operations.

7 e
Minor 1)..¢2).¥3) .. 1)input 2)..
details - 4)... 5)..
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SELF-TRAINING PRACTICE: SUPPLEMENTARY TEXTS

Text1
Pré-Text Section

Practice 1. TipountaiiTe TexcT M HaiiauTe B HeMm caeaywouyio uHdopma-
HH10:

— KaKHe 3 OCHOBHbI€ CTaAHH NPOH3BOACTBEHHOIO NPO-
uecca 6yIyT MOAHOCTbIO aBTOMAaTH3HPOBAHHI;

— UTO mpejcTaB/sieT coGoit cxema 3aBofa Gyayluero;

— C NOMOWbI0 4ero O6yAeT OCYLIECTBAATbCH CBf3b
MeX/y BCEMH y4acTKaMH NPOH3BOJACTBA;

— Ha KakKHX yyacTKax OYAyT 3aHATH JIOAH H KaKyio
pabory OHH GYAYT BBIOJHATD.

Tomorrow’s Factory

Machining is only one part of the overall production
process in the engineering workshop. There are two more
basic operations: design and administration.

In the engineering industry of the future, all three
of these operations will be done with the help of com-
puters, which will greatly reduce the need for labour.

There would be three main computers: one each for the
flexible manufacturing system, design and administra-
tion. Instructions that enter the. first computer control
how and which goods are made; draughtsmen work out
which goods they want made with the second machine;
and in the third are lodged all the details about orders,
scheduling, the state of stocks and so on. All three
computers are linked to each other, and also to an
automated warehouse from which raw materials are
passed by a transport mechanism to the factory floor
and the machining area.

The few places where people would be involved
with the factory’s processes would be in the design room
and in a control area where the factorv's administra-
tors sit. Draughtsmen would design products using their
keyboards and screens. The codes representing these
parts would come along wires to the production comput-
er, which, in turn, would instruct its battery of machine
tools to make the items. There would be a few “seeing”
robots in the production department, to make the assem-
bly job easier. Meanwhile, the factory’s administrators
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would keep track of the whole operation, getting infor-
mation from the system by keying in instructions to
their terminals. )

At the heart of the factory would be a complex
communications network that links all the machines in the
plant so that they constantly relay instructions to each
other. In this way all the machines in the plant would
inform each other of what is going on. The mechanisms
in the plants will be linked by wires in the same way
as the telephone network connects tip towns and villages,
houses and offices. The main difference is that the
machines will talk to each other in a binary code.

It would not be an unmanned factory, but it would be
pretty near such a thing. Given the rate of technical
progress over the past ten to twenty years, such plants
will be with us by the end of the century.

draughtsmari yepTexHHK screen 3KpaH

to be lodged paamewmatncs - to keep track of caepnth 3a
scheduling rpaduk, nnannpoeanue  terminal kKnemma, BBOA HJIH BHBOZ,
stock chipbe, 3aroroBka network cern

warehouse cknan to relay nepenaBaTtb

keyboard knaenatypa : wire nposon,

After-Text Section

Practice 1. Onupasice Ha MHQPOPMANKIO TeKCTa, 3ANOAHHTE CJAEAYOLLHE
cxemy H taéanny.

Finished output 1. A Computer-Controlled Factory

T c
v
g
8 -
]
] T Administration c
a | Computer
&
T ' c
material flow Knou:
- Automated
Warehouse T |— machine-
conveyer system - tool

C |— computer
terminal
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2. Functions of the Main Elements of the Factory

Efement . Function

design computer controls how and which
goods are made

production computer
administration computer
"seeing” robots
transport mechanism
warehouse
communication network

Text 2

Pre-Text Section

Practice 1. Mpexae uemM NPHCTYNHTL K YTEHHIO TEKCTA, BCIOMHHTE BCE,
4TO 3HaeTe O FHOKHX NMPOH3IBOACTBEHHLIX CHCTEMAX.

Practice 2. TpounTafiTe TeKCT M CKaXKHTe, B KAKOM M3 ab3aues TekcTa
NPHBOAUTCA yXKe H3BECTHAR BaM HHDOPmauHs. oo

Practice 3. lpounrafite TeKcT eule pas W cxaxure, HHPoOPMALHIO NO-
KAKHM H3 NPUBEACHHBLIX HUIKE MYHKTOB Bbi TAKKE HAMAM B TEKCTe:

— TMPHHUHUIN PabOThl CHCTEMBI;

— onucaHue OTAENbHBIX Y3JIOB, _

— OCHOBHAfl OTJIHUHTENbHAS OCOGEHHOCTD,

— MpeuMyllecTBa;

—. HEeJJOCTaTKH;

— 06J1aCTH NpUMEHEeHHS,

— MpHHLMI ynpaBJjeHds] CHCTEMOM; ,

— CpaBHEHHE C aBTOMAaTHYECKOH NPOM3BOACTBEHHOM
AYeHKOH, C aBTOMaATHYECKOH CTAHOYHOH JHHHEH.

Practice 4. Pacnosioxure oTMeYeHHbIC BAMH NYHKTH B NOPSJAKE CACAOBA-
HHSl HHDOPMALMH B TEKCTE. :

. One step on the road to the completely automated
production was the development of production cells of
machines controlled by other machines. Here, a “super-
visor” computer could control up to ten to twenty
computerized machines. With these systems there was
less work for people. A separate operator for each
machine-tool was no longer required. However, the pro-
duction cells still needed people to feed instructions
to the central computer. They required workers to load
raw bits of metal and take off finished products.
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Another step to organization of unmanned production
is a flexible manufacturing system. This type of produc-
tion system has appeared in the past few years. In this
equipment, a central computer controls each separate
machine-tool and also arranges for the blocks of metal
- being machined to travel from one machine-tool to an-
other by some transport mechanism. The transport mechan-
ism can vary. It can be a conveyer belt that carries
parts around the system; it can be a sequence of robots
that grab the components and place them in the relevant
machine-tool at the appropriate moment.

The key factor of this system is its flexibility. Not
only does the central computer tell the machines to per-
form a wide range of functions. It also directs the
transport mechanism to carry parts round the system in a
manner which the computer decides is the most efficient.
Thus in a system comprising machines A to D, the
central computer could ensure that a part due for a series
of complex machining operations visits first A, then C,
before going back to B and on to D. At each point in the
system, the part would be machined in a different way
until it becomes a finished product. The next component
that enters the system could then travel in an entirely
different sequence. Thus this method of making things
differs from the inflexible automation of the transfer line;
where there is no chance of varying the sequence in
. which parts travel through the system: it is A to B to C
to D.

Operating of the new system is not too difficult. An
engineer sits in a control room with a keyboard equipment
terminal and probably 2 computers — one each to control
the transport mechanism and the machine-tool them-
selves. He types into the terminal the details of the parts
he wants made, and when is the time for making them.
The job for scheduling the work between the various
machines in the system is then left to the two computers.

Flexible systems around the world make anything
from razors to parts for complicated machinery and
turbine blades.

production cell npoussoacreennas  to comprise BKIOYaTh B ce6s
sAyelika : transfer line aBroMarHueckas
sequence MOCJeA0BaTEIbHOCTb (cTaHouHas) AHHHA
to grab saxsarniBaTh
relevant/appropriate coorBercr-
BEHHbIH

372



AFTER-TEXT SECTION

Practice 1. Ha ocHoBanun nonyuenuoit us texcra HHpopMauuu

— CKaXHTe, B 4YeM OTJHYHE FHOKOH NPOH3BOACTBEHHOH CHCTEMBI
OT aBTOMATHYCCKOH CTAHOYHOA JHHHH; OT ABTOMATHYECKON NpPOU3BOJ-
CTBEHHOMH Auefikn;

— COCTaBbTE CXEMY ynpaBjieHHS ru6koii cucTemod.

Text3

Pre-Text Section

Practice 1. Mpekae wem npountath Tekcr, OTBETbTE HA caeayomui
Bonpoc.

| Do you think that robots can ever completely replace
people at work? .

Practice 2. Mpounralite Tekct u onpeneaure, AOATBEPKAAET OH WIAH
ONpOBEPraeT Bailie MHEHHE.

Robots — the Ideal Workers?

We hear many complaints about work in factories;
the work is often boring, heavy and repetitive; the
operative doesn’t have to think about the work; he gets
no job satisfaction.

The answer is a robot. For many jobs a robot is much
better than human operative. Once it has been program-
med, it will do its job over and over again. It never
gets bored; it works at a constant speed; it doesn’t
make mistakes; its work is always of the same standard;
it doesn't get tired; it can work 24 hours a day without
breaks for food, rest or sleep.

Robots have other advantages, too. They can be
designed to do almost any job. You can’t change the
human body, but a robot’s arms, for example, can .be
made to move in any direction. Robots also can do very
heavy work and they can operate in conditions that
are too dangerous, too hot or too cold for people to work
in. They can work under water, in poisonous gas and in
radioactive areas.

It is obvious that robots have many advantages over
human beings. However, it is also true that humans can
do many things that robots can’t. For example, humans
can carry out a task without having to be told exactly
how to do it first — in other words, they don’t always
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have to be programmed. Humans can move, but robots
are usually fixed in one place. If they are able to move,
robots can do it only in a very limited way. Unlike
robots, people can know whether what they are doing
is” good or bad, and whether it is boring or interesting.
Also robots are only just beginning to be able to under-
stand speech and writing, but humans can communicate
easily with each other by these methods, and by many
others — telephone, drawing, radio, and so on — as well.

And we should not forget that robots owe their
existence to humans — we make them, repair them and
control them, not the other way round

complaint xkano6a the other way round HaoGopor
the operative 30. paGouus
to owe one’s existence GbiTb 06s-

3aHHBIM CBOHM CYILLECTBOBAHHEM

After-Text Section

Practice 1. Ha ocsoBanHH HHGOPMALME H3 TEKCTA 3aMOMHHTE CAeAy-
omyo Tabasny.

Advantages of robots " Advantages of humans

They never get bored. . They don’t have to be programmed.

" Practice 2. 3axonunTe TeKCT, BCTABHB B HEro C108a K3 Tekcta “Robots —
the ldeal Workers?” .

Robots are particularly useful for ... in places where

. would die. They don’t ... air, so they can be useful
in space or ... . Special ... have also been ... for handling
. raw materials. A number of industrial and military ...
are also used to ... in ... gases. So in many ways robots
mean that people do not have to ... in ... jobs. But,
of course, ... are still needed to ... and repair the robots.

Text 4

Pre-Text Section

Practice 1. Mepeseante 3araasue, npeABapHTEAbHO NPOYHTAB 1-€ npea-
NOMEHHE TEKCTa.

Practice 2. Mpeanonoxure, 0 yem noiger peus B TEKCTE C TAKHM 3araa-
BHEM,
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Practice 3. INMpountafite TekcT ¢ UEAbIO NOATBEPKAEHHN NPaBHALHOCTH
BAalllEr0 NPEANOAOKEHKA. o

Practice 4. JIoCTATOYHO AH TOYHO OTPAXKAET 3AIVIaBHE COAEPIKAHME TeK-
cra? Kakoe M3 npWBEJCHHBIX HHXE 3arAABMA BW BLOpaAH On?

Electronization
Electronics
Electronic Base of Flexible Production

Three “Pillars” of Flexible Poduction Systems

The three basic conditions for the development of
flexible systems are technology, equipment and electron-
ization. Electronization is extensive development and wide .
use of electronic equipment: computers at all levels,
sensors, information transmission systems and so on. In
flexible production a computer must play the role of organ-
izer and guide. Before the appearance of microelectron-
ics the greater part of labour productivity increment
after automation was “devoured” by inspectors, record
keepers and other workers dealing with routine opera-
tions. The more production was automated, the larger
became the army of people specializing in these fields:
parts had to be checked, counted. The management had
to be promptly informed about the production process.
The condition of machines and instruments had to be con-
stantly checked. In flexible systems microelectronics
must assume all these tasks. Our country has produced
in large numbers big and small computers, microcomput-
ers, numerical programmed control systems for machine-
tools, presses and industrial robots. New designs of
pickups, including sensors, are being developed.

The task is to increase two-three times the production
of computers, and develop at high rates the production
of facilities for automating the work of engineers, highly
efficient small computers, personal computers, numerical
programmed control systems for multifunctional ma-
chine-tools and flexible production modules, programmed
master controllers. Thus, the electronic base of flexible
production is developing rather dynamically in the USSR.

guide pykosozuTenn to check mnposepsTs, KoHTpOAHPO-
increment ysenuuenue, Bo3pacra- _ BaTh .
HHe to assume npuHuMaThL Ha cebs

to devour moxupats, nHoraowath pickup patumk
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After-Text Section

Practice 1. Bui o3nakomMuancs ¢ copepanHeM TekcTa. CKaMuTe
~— YTO BXOJZHT B MOHATHE «3JeKTPOHHARA O6a3a ruGKoro npo-
H3BOACTBA®;
— KAaKoBa POJib KOMAbIOTEPA B ABTOMATH3HPOBAHHOM NPON3BOA-
cTBE; -
-— KaKoBa pOJIb MHKPO3JIEKTPOHHKH.
-llonTsepaute CBOW OTBET CCHINKOM HA TEKCT.

Text5s
Pre-Text Section
Practice 1. MpountafiTe TEKCT H BHNOKHUTE CJAEAYIOLIHE 32 HHM 3aAaHNS.

Applications in the Process Industries

The first computer control system went on line in an
industrial plant in 1959. Since then, there have been
remarkable advances in processing and transmitting
information electronically. Developments in the technol-
ogy of digital hardware, software, basic sensors and all
forms of communication offer the potential for industrial
control systems that are highly automated and provide
improved operating performance.

. The earliest applications of computer control were
in the process industries. The process industries are
those which change the composition of materials to pro-
duce'metals of higher value. Here automation is in some
ways easier, and is fully developed. In process industries
instruments are available to monitor the continuous flow
of a product and to send the data to the computer,
which can then direct changes in the process by adjusting
valves and switches. ‘

—3p]  communication o
from management y to management
4
[ —— ] control ot e e e e 1
i [
W |
1
1 actuation : measurement
) A

|
] - industrial plant |
input variables output variables
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The elements of a control system are shown in the
above figure. The important functions are measurement,
control, actuation and communication. Measurement re-
fers to the sensing of variables such as flow rate,
temperature, pressure, level, and chemical composition,
and the transmission of the measurement to the con-
troller. Control is the decision-making operation. It com-
© pares the measured state of the process with the desired
conditions and decides how the variables should be mani-
pulated. Actuation is the means by which the operating
variables are manipulated. Typical actuators are valves,
rheostats, switches and relays. Communication includes
the display of information to the plant operators as
well as the transmission of important variables to the
plant management.

The organization of a plant control system is com-
prised at different levels. The lowest level is o¢cupied by
the control computer that regulates a single process unit
holding it to desired operating conditions and moving
the unit to a safe condition in emergencies. The next
step is a supervisory computer responsible for coordinat-
ing several units, for scheduling operations, and for
optimizing the plant’s performance. At the top level is the
manager control computer, ‘which supplies the manager
with current information about manufacturing opera-
tions.

Improved communications are making it possible to
use systems in which elements of control system are
located throughout the plant and communicate with
each other through networks. Communication over these
networks is by a digital signal.

instrument npu6op, annapar process unit TexHosorsueckas yc-
to monitor KouTposupoBarth TaHOBKa

to adjust maHnnyanuposarnb in emergencies npyu upe3BbiYaiHBIX
variables nepemenHble BeNHUHHH 06CTOSTENIbCTBAX

actuator HCHONHHUTENbHEIA Mexa-
HH3M .



After-Text Section

Practice 1. Onupasch Ha HHGOPMAUMIO TEKCTA, 3ANOAHHTE caenyio-
wne Tadauun.

1. Elements of a Control System

element . function

senses the variables and sends the data to the
controller

control element

actuation element

displays the information to the plant oper-
ators and transmits the variables to the
plant management

2. Organization of a Plant Control System

computer ‘ function

regulating the process and watching for system failures

‘'optimizing and- scheduling tasks

gathering and application of both process and business
information for decision making ,

Text 6

Pré-Text Section

Practice 1. Npounrafire nociaenuusi a6say rexcra. Mpeanoaoxure, Kaxoe
CONEPIKAHHE TEKCTA MOMET MPEeAIieCTBOBATL TAKOMY BbLIBOAY.

Practice 2. Mpountaiite Texcr. MoaTBEpANAKCL M BaHIM NPEANONONKE-
uus? flepeuncianTe Bce NPEANOKEHHA TEKCTA, HA OCHOBAHKHK KOTOPHIX
cAenaH BbiBOA, NpHBeAeHHbR B nocaeaHem aG3ane.

Practice 3. OsarnasbTe TEKcT.

, One of the industries in which automation has already
established itself is steel-making. Those who have seen
a steel. mill will know something of the variety of
processes, from the blast-furnace onwards, which are in-
terlinked before the final rod or sheet appears on its
way to an engineering shop or a motor-car factory.
To make each of the departments in the mill fully
efficient, you can control it by a computer, fed with
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all the information required to operate it. In the case
of the blast-furnace, the computer would need to be sup-
plied with information about raw materials which go into
the furnace, the temperatures at which the furnace
works, and the best way of dealing with the various
ingredients. i

The operation of a steel plant is a complex and highly
skilled operation, requiring a great deal of knowledge,
a great deal of information and rapid decision-making,
to make sure each manufacturing unit operates efficiently
in relation to the next stage in the process. A computer
can digest all this, make a very large number of interme-
diaté decisions, and present the managers immediately
and continuously with all the information to enable them
to take the final decisions that are necessary to operate
the plant at maximum éfficiency.

Without automation, the manager makes decisions on
the basis of very limited information and a great deal
of experience. The computer-aided manager is in a com-
pletely difierent position. Before he gets it, and even before
he needs it, the information is processed, all actions
which can be decided by the computer already taken,
giving him the essential facts, so that he sometimes is
faced with one, two, or three basic choices. He still has
to make his selection of these choices, but he knows what
the choices are. Before he makes his final decision, he
is very likely to ask the computer a question: “If I
decided to do this instead of that, what will the conse-
quences be?” And he knows of the consequences of his
choices in advance, because the computer aliows him to
test them. ,

This automation does not replace human decisions on
important issues. It makes sure that people who have to
make these decisions have adequate information to work
on. It is not a question of computers replacing men:
"it is a question of extending men’s facilities by machines
so that they become better, more competent men.

steel mill merann ypruuecknsi 3a-  experience onut

BOZ choice BrIGop
blast furnace xomennas neup . = consequences nocaAeACTBHS
to be interlinked 6uiTh B3arimocBs-  in advance aapanee
3aHHBIMH adequate nocrarouHblii
to digest ycsaupath, npusoguts B to replace 3ameHsiTh
cHCTEMY to extend facilities pacwmupats
intermediate npomexyrounnii BO3MOXHOCTH
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After-Text Section

Practice I. PacckaXuTe 0 poan KOMNbIOTEPA M YeJOBEKA B ynpasae-
HHH ABTOMATH3HPOBAHHLIM NPOH3BOACTBOM, 3ANOJHHB CJAEAYIOIMYID
Tabanny. .

computer , manager

1 L.

Text 7
Pre-Text Section

Practice 1. TIpoynTaiite -TeKCT H COCTaBbTe €ro MJaH.

Digital Computers and Their Uses

In the digital computer the numbers to be manipulat-
ed are represented by sequences of digits which are first
recorded in suitable code — usually the binary code —
and then converted into positive and negative electrical
impulses, and stored in electrical or magnetic registers.

The technique of making the computer carry out
calculations is known as “programming”, which involves
first breaking the calculation down into a sequence of
arithmetic operations, and then preparing a series of
instructions which make the computer carry out the re-
quired operations on the stored information, in the correct
order. It is now possible to add or subtract two large
numbers in one to two microseconds, and to multiply
or divide them in ten to twenty microseconds.

There are many situations in which this ability to
carry out and analyse large quantities of arithmetic
~ data according to instructions is of great importance.
Some examples are fields of scientific investigation
such as crystallography, atomic physics and astronomy,
where masses of experimental data are involved and com-
plex theoretical concepts need to be tested against them;
in engineering design where the design parametres, of
which there are many, can be varied systematically
and their effects studied and optimized; and for the
storage of data in libraries.

A particular important application of the digital
computer in simplified form is as a component in the
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control equipment of manufacturing processes — as the
nerve centre which accumulates and analyses data re-
cording the operating conditions and performances of the
plant, and sends out instructions for their modifica-
tions. This is one aspect of what is called “automation” —
the replacement of human control by instrumental con-
trol.

to add ckanaanBath

number Ludppa to subtract Buiuutath
to record 3amnuchiBaTh v to multiply ymuoxars
digit undppa (or 0 mo 9) to divide zeautn
calculation Bbruucienune ability cnoco6HoCTh

in the correct order B HyXHO#t concept NMOHATHE, NpeACTABJIEHHE

noc/aex0BaTe/IbHOCTH
. ”

After-Text Section _

Practice 1. Onupasce Ha HHPOPMALHIO TEKCTA, AAATE OTBETH HA CAEAYIO~
mye BONMPOCH.

1. What is a digital computer? 2. How does it work?
3. What are the possible uses of a digital computer?



JIABOPATOPHBIE PABOTbGI

JlaGoparopnas pabora M 1
ORAL TOPIC: ON SPECIALITY

1. 3akonunte curyaumnio. oaTeepanTe, 4T0 AaHHOE BLCKA3WBAKKE Crpa-
BEeAMHBO ¥ aas Bac. Ilpocaymaiite obpasen.

— I am most interested in tractor-making. And what
about you?
— You see, I am also most interested in tractor-making.

A Tenepb Bumnoansiite camu. TposepbTe NPABHABLHOCTb CBOEro OTBETA
no orsery AuKTopa. lNoBTOpHTE 33 AHKTOPOM NPABHABHLIA OTBET.

1. — I am most interested in auto-making research. And
what about you? _
(— You see, I am also most interested in auto-
making research.)

2. — I am most interested in engine designing. And
what about you?
(— You see, I am also most interested in engine

designing.)

3. — I am most interested in tyre-building. And what
about you? ' o
(— You see, | am also most interested in tyre-
building.) -

4. — | am most interested in fuel-equipment. And what
about you?
(— You see, I am also most interested in fuel-
"equipment.) :

5. — I am most interested in auto-making. And what
about you?
(— You see, I am also most interested in auto-
making.)

2. Mpocaywaite crenyomni auanor. O6paTHTe BHHMAHHE HA BHPANEHHE
to be going to do something.

— Hello, Nick. Glad to see you. What are you going to do
aiter lectures?

383



— I am going to go to the library.

— Are you going to study there?

— Yes, I am going to study physxcs Let’'s go there
together.

— With pleasure.

Mpocaywaiite auanor eme pas. Mepeseaure amanor. Mposepvre cvoi
nepeBoj 1o NEPeBOAY AHKTOPA.
— 3uapasctyii, Kons. Pag te6s Bugers. Uro Tel cobupa-
~ €WbCsl JeaThb [oc/e JEeKLHH?
— $1 xouy no#itu B GHG/IHOTEKY.
— Tel 6ylews TaM 3aHUMAaTbCA?
— Jla, xouy nosanuMarbcs QusHkoi. [Toiigem BMmecre.
— C yZOBO/MILCTBHEM.
3. CupocHTe AHKTOPA, cOGHpaercA aH OH caeaatb caenyiouiee. fIpocay-
_maiire oGpasen.
...to study tractor-making.
— Are you going to study tractor-making?

A Tenepp Bunoausiite camn. lMpoBepbTe NPABHABLHOCTL CBOEro BOMPOCA
no kawody. [ToBTopHTEe 33 AMKTOPOM NPABHJBHLIA BONPOC.

—

...to study auto-making.

(Are you going to study auto-making?)

...to be an automobile engineer.

(Are you going to be an automobile engineer?)

..to work in the field of auto-making.

(Are you going to work in the field of auto-making?)
..to work at the Research Institute.

(Are you going to work at the Research Institute?)
...to design engines.

(Are you going to design engines?)

o os woN

4, 3akoHYHTE CHTyalHi0, CKa3aB O TOM, YTO Bbi cOGHpaeTech cAenarth.
Mpocaywmaiite o6paseu.

— Do you study auto-making?
(to be an automobile engineer)

— Yes, I do. I am going to be an automobile engineer.

A teneps Boinogusiite camu. [lpoBeppTe NPaBHALHOCTH CBOETO OTBETA
no orsery Aukropa. [losTopuTe 3a AMKTOPOM NPABHALHLIA OTBeT.

l. — Do you study at MAMI?
(to be an engineer)
— Yes, I do. I am going to be an engineer.
2. — Do you study tractor-making?
(to work at a tractor plant)
— Yes, I do. I am going to work at a tractor plant.
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3. — Do you work in the engine laboratory at _vthe.
Institute? L -
(to investigate engine designing)
— Yes, [ do. I am going to investigate engine design-
ing. , f
4."— Do you investigate tractor-engine designing there?
(to design new tractor engines) a2
— Yes, | do. I am going to design new tractor
engines. .
5. NMpocaywafite ananor. Mpu nbnropuou NpOCAYUIHBAHHH NOBTOPHTE

Anaaor 3a auxkropom. OGpaTHTe BHHMAHHE HA HHTOHAUMIO. Buiyun-
TE AHAAOT HAH3YCTb. :

— Are you going to be an automobile engineer?
— You see, that was the idea when I came here, but I am
most interested in tractor making now.

Kourpoasnoie ynpamnenua

. Pacckaxure o ceGe.

2. PacckaxuTe 0 cBOMX nuaHax Ha Gyayuiee.

3. PacckaxuTe 0 njaHax Baliero ToBapuuia.

4. BocnpousseauTe AMaOr C BALIMM TOBApULLEM. -

JlaGopatopuan pabora Ne 2

ORAL TOPIC: ON SPECIALITY

1. Mpocaywaiite aukTopa. JHKTOP COOGIMT Bam HEKOTOPHI® CBENCHHA
' 0 HAyYHO-HCCAenoBaTenbcKol paGore CBOEro HHCTHTYTa. ITh caege-
HHA W GyayT temoll sawedl Geceas ¢ AuKTOpOM.

[ am an engineer. { work at the Research Institute.
['ll tell you about scientific and engineering work at our
Institute.” ‘ , )

As you know, transport is one of the largest branches
in the general system of the world economy. At present
great progress is made in technical reequipment of auto-
.mobile transport. Our Institute conducts research in this
field. Our research is directed along the following three
lines: increase of the weight, speed and frequency of
movement of transport units. We also develop new types
of vehicles, such as electromobiles, cars with magnetic
suspension and electronic control systems and so on.
In the near future these types of vehicles will he
employed everywhere.

13 3akas Ne 521 385
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‘A Tenepb noGeceayfiTe ¢ AHKTOPOM. npalum.nocn. CROHX onem npo-
" BepbTe N0 KA0WY. :

HH

And what about you? Are you an engineer too?
(No, 1-am not.) -

You say, you are not an engmeer What are you
then?

(1 am a student)

-1 see, and where do you study?

(I study at MAMI.)

Oh, glad to hear it. As my f{uture colleague, |
suppose you know the main trends in the auto-
industry.

Do you consider the technical reequlpment of irans
port to be one of them?

(Of course, 1 do.)

Can you tell me along what three lines it is made?
(It is made along the following three lines: increase
of the weight, speed and frequency of movement
of ‘transport units.)

You are right. Increase of the weight, speed and
frequency of movement of transport units are three
lines along which the technical reequipment is made.
And what types of vehicles do you think will be
employed in the near future?

(I think, electromobiles and cars with magnetic
suspension and electronic control systems will be
widely used in the near future.)

I quite agree with you. Electromobiles and cars with
magnetic suspension and electronic control systems
?re types of vehicles which will be widely used in the
uture.

Npocaymiafite eme oxHH AMaxor na syy xe temy. Ilocrapajitecs
3aNOMHHTL €To.

Where do you work?

I work at the Research Institute.

What problem do you work at?

We work at the problem of technical reequipment
of autotransport.

Along what lines do you conduct your research?
We direct our research in the following three lines:
increase of the weight, speed and frequency of
movement of transport units.

What types of vehicles do you develop?

We develop new types of vehicles.



— How do you imagine cars of future? v
— I think they will be electromobiles and cars with
. electronic control systems. .

fipocaywadite auanor ewe pas u NOBTOPHTE €FrO 34 AHKTOPOM.

Konrpoasnsie ynpaxcnenusn

I. BocnponaBeauTe 3TOT AHANOr CO CBOHM TOBAPHIIEM.

2. Pacckaxure, Han yem paGoTaer Ball TOBapHLL.

‘3. YTounure mpobiemy, Haj KOTOPOHl BH paGoTaere.

4. Pacckaxure o paboTe OZHOrO M3 HAy4YHO-HCCAENOBA-
TeJIbCKHX HHCTHTYTOB.

JlaGopatopuan paGora Ne 3

ORAL TOPIC: ON RESEARCH

B. aaGoparopuoll paGote M 2 paGorEnx OZHOTO H3 HayuHO-HCCAe-
ROBATCALCKMX WHCTHTYTOB ABTOMOGHALHON NPOMLIIBACHNOCTH pac-
cka3an sam 06 HccaenoBaTeabcKod paGore, nposoguModt HHCTHTY~
Tom. [llpocaywafite HECKOVIBKO KPATKHX AMAJIOTOB JABYX KOAJEY.

Huanroe Ne l

— Doctor B., you are working on the problem of

-~ manufacturing a new less toxic engine. It would be
‘useful for us both to discuss. some experimental
details. - ‘ : .

— Very glad to meet you. Your latest results are interest-

- ing. ‘

L. Mpocaywafite ananor eme pas U 3aNOMHHTE ero.

2. A Tenepb BOCAPOH3BEAHTE ITOT AMANOL CO CBOHM TOBAPHIIEM, H3~

MeHus npoGaeMy, Haa Kotopodt paGotaer Tos. B. Hcnoasayfite npu
9TOM OAHO M3 CACAYIOMHX CAOB H CAOBOCOYETAHMH. .

air pollution, automation, specialization

Hduasroe N 2

— At present we are conducti"n'g research in {wo new
fuel systems.
— I am sure both systems are reliable in operation.

Mipocaymaire Ananor ewe pas W 3anOMHMTE ero. Bocnpouaseaure au-
aJ10r CO CBOHM TOBapHuUieM, H3MeHHB o6aacty Mccaesosanus. He-
floAb3yATE NPH STOM OAHO H3 CJEAYIOLWIHX CJOB # CAOBOCOUYETAHWH.

safety devices, suspension systems, 'transmission
13+ - 387



Jluaroz Ne' 3

— How are the measurements made? | am interested in

some technical points.

— .The measurements are made on a special stand. The

.data of the measurements are put into the electromc
computer.

llpoc.uymaﬁ're RHaNOr eile pas W 3anomHHTe ero. Bocnponsseanre

JAHAJOr CO CBOMM TOBApHINEM, H3MEHHB NpPEeAMET oﬁcymenun "C‘
no.ubsyﬁ're NpH STOM OAHO H3 CACAYIOUHX CJAOB.

the experiments, the tests, the check-ups, the trials

A\_‘renepb npocaymafite noaHmi BapHAHT Ananora. ﬂocnpan'recb aé-

b W

. MOMHHTb €ro.

Doctor. B., may 1 introduce myseli? My name is A.

- As far as I know, you are working on the problem

of manufacturing a new less toxic engine. Our group
is studying a similar problem. I think it would be use-

- ful for us both to discuss some experimental details.

Very glad to meet you. Your latest results are interest-

-in

At present we are conducting research in new .iuel
equipment. We use two different systems. Since one oi
the systems. employs the latest developments in elec-
tronics, it has certain advantages.

1 am sure both systems are reliable in operation but.

‘how are the measurements made? 1 am interested in
some technical points of your testing.

The measurements are made on a special stand. The
data of the measurements are put into the electromc

1 computer

Konrpoaonsie ynpaxcnenus

BocnpousBeaute AHajor CO CBOMM TOBApHILEM.
Pacckaxure 06 HccllelOBaHHAX, npoaonumux TOB. A.
Pacckaxure o npobieme, Hal KOTOPOH Bbhl paﬁoTaeTe
(paboranu, Oyaere paboraTtnb).

Paccnpocute cBoero ToBapuuia o npobJjeme, Haj KOTo-

_ poii on paGotaer (pa6oran, 6yner paGoraTb).



JlaGopaTtopnan paGora Me 4
-ORAL TOPIC: ON RESEARCH . :

1. Mpocaywadive auxkropa. OH PACCKAKET 0 HAYUHO-HCCACAOBATENLCKOM
. . paGoTe, NPOBOAUMON CTyNEHTAMH HHCTHTYTA. 3TH cBeaehua W GyayT
Temofi Bamefi Geceant ¢ AMKTOPOM.

I am a student of the Moscow Automechanical Insti-
.tute. I am.going to tell you about scientific and engineer-
ing work at our Institute. - o :

- As you know, there is cooperation between industry
and education. The higher schools serve the needs of
industry by training well-qualified engineers. That’s why
students must participate in scientific and research work
at higher schools. Our Institute trains engineers for
the automobile industry. In order to be better prepared
for work.in industry we carry on research work in differ-
ent students’ groups and societies. We carry on research
work ‘under professors and ‘teachers of our Institute.
Professors and teachers help us to develop our abilities
in a certain field of engineering or science. We have
many  labs with ‘modern equipment at our Institute
where we can conduct scientific research. After receiving
diplomas we can actively participate in basic and applied
research. .

2. Mpocaywaiite AHAROr AHKTOPA C OAHM M3 CTYAEHTOB MHCTHTYTA.
Hocrapaftech 3anomMuuTsL ero.

— As I have already told you, I study at MAMIL. Do you
- study at the same Institute? .
— Yes, [ do. X
— Glad to hear it. After graduating from the Institute
[ am going to be an engineer. And what about you?
— | am going to be an engineer, too.
— [ see. You are also going to be an engineer. I think
knowledge of mathematics, stress analysis, econ-.
~ omics, mechanical and electrical engineering will.
‘be ?ecessary in your future work. Do you agree with
me?
— [ quite agree with you. v
— I see. But, as you know, theory must be supported
by practice. That’s why students of our Institute
are engaged in practical work. Will you also be en-
gaged in practical work during summer vacations?
— Yes, I shall.

'
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— That’s right. And your work in laboratories and
drawing offices will also help you to improeve your
knowledge. Can you improve your knowledge by work-
ing there?

— I think 1 can.

— 1 quite agree with you. And in order to be better
prepared for work in industry students must carry
on research work. Mustn’t they? .

— Of course, they must. _

— They must and they do it in different students’ groups
and societies under professors and teachers of our

- Institute. Your studies, practical and research work
will help you to become a well-qualified specialist.
And even when you receive your diploma you mustn’t
finish your education. Will you continue your educa-
tion?

— Yes, I shall. _

— You say you will. That’s very good. Good luck to you.

3. Bocnponsseaute STOT aABanor ¢ AHKTODOM, B3AB Ha ce6a  poab
: CTYACHTA.

Konrpoaonsie ynpascnenus

1..Pacckaxure 0 nOAroTOBKE BHICOKOKBaAH(HIHPOBARHBIX
HHXXEHEepOB B BailleM HWHCTHTYTE.

2. Pacckaxure o Bauleil yue6e B MHCTHTYTe.

3. Pacckaxure o CTYAEHYECKOH HayYHO-HCCJIe0BaTE b
CKofi paGore.

4. Pacckaxxute o CBA3H NPOMBILIIEHHOCTH C HHCTHTyTOM

5. Paccnpocme CBOEI0 TOBapHIla O HayYHO-HCCJIE[0Ba-
T€bCKOH paboTe, NPOBOAMMOH B HHCTHTYTE,

Jlaﬁoparopnasi pabora Ne 5
ORAL TOPIC: THEA ENGINEER AND PRODUCTION

1. Coctapbre ¢ NOMOWBIO AHKTOPA HECKOALKO KPATKHX JHAAOIOB, KO-
TOpPbie MOFYT BO3HHKHYTh MEXKJY ABYMA WHIKEHEPAMH B npouecce npo-
nasoacTea. a) Mpocaymaiite apeanoxenne. Cnpocnre, 34KOHYEHO AH
yme aciicrene. Hpocaymaiite o6pasen.

Huxrop: We are discussing the new technique.
_(._‘rydenz: Have you discussed it already?

A Teneps Bunoansiite. Tiposepbre NPABKALHOCTb CBOMX BONPOCOB H OT-
BETOB NO BOMPOCAM K OTBETAM AHKTOPA. -

1. We are conducting an experiment.
(Have you conducted it already?)
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2. We are developing a new process.
(Have you developed it already?)
3. We are designing a new.engine.
(Have you designed it already?)
4. We are testing the new equipment.
(Have you tested it already?) -
b) Mpocaywafite BONPOC H OTBETHTE HA HEr0 OTPHHATEAbHO, YCHAHS
orpuuanue Hapeunem never. fpocayuwaiire o6pasen.
Huxrop: Have you ever visited this autoplant?
- Crydenr: 1 have never visited this autoplant.

A teneps sumnoanafite. flposepbTe NPaBHABLHOCTE CBOHX OTBETOS 7O
oTBeTAaM AHKTODA.

l. Have you ever seen: t‘esting grounds?
(I have never seen testing grounds.)
2. Have you ever assembled engines?
(I have never assemblied engines.)
3. Have you ever performed rig tests?
(I have never performed rig tests.)
4. Have you ever designed turbines?
(I have never designed turbines.)
5. Have you ever tested cars?
(I have never tested cars.)
c) Tipocaywmafire sonpoc u oTeeTHTE, YTO AeficTane (luuepene) TONLKO
uto- 6uiao Bunoauexo. Mpocaywaiite o6paseu.
Hukrop: Are you going to complete the expenmenﬁ
Crydenr: I have ]ust completed it. :

A Tenepn sunoHsiTe. ﬂponepu'e NPABHALHOCTS CBOHX orrmo- no or-
BETAM JAMKTOpA.

1. Are you going to apply the new method?
(I have just applied it.)

2. Are you going to alter this process?
(I have just altered it.)

3. Are you going to order this material?
(I have just ordered it.)

4. Are you going to study this problem?
(I have just studied it.)

5. Are you going to prove this theory?
(I have just proved it.)

d) Mpocaywaiire Bonpoc u orperbTe HA HEro orrpnuamuo fApo-
caywaitte oGpasen.

Huxrop: Has the problem been studied already?
Crydenr: No, it has not yet. The problem has not been
studied yet.
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A Teneps lunonmlllre nponepue npann.m.uoc'rb CBOMX OTBETOB NO
: mmau AHKTOpA.

1. — Has the research been completed already9
(— No, it has not yet.
— The research has not been completed yet)
2. — Has the data been obtained already’
(— No, it has not yet. '
— The data has not been obtamed yet)
3. — Has the new engine been investigated already'»‘
(— No, it has not yet. :
— The new engine has not been investigated yet.)
4. — Has the new programme been launched already?
(— No, it has not yet. |
— The new programme has not been launched
yet.)
5. — Has the new technique been employed already?
(— No, it has not yet. : :
— The new technique has not been employed
yet.)

Konrpoavnbie 3adanus

CocrasbTe ananor o .nat’)opampnou pa6ore, KO’l’Ople
Bbl BHIIO/IHAJIK Ha 3TOH Helesle WIH B 3TOM mecsue.

. J]aﬁoparopnan pabora Ne 6
ORAL TOPIC: THE ENGINEER AND NEW MA‘fERlALS

1. C nomompblo AHKTOpA COCTaBbTE KPATKHE RHAAOTH O POAH K dymk-
RHAX COBPEMEHHOIO HHKEHEPa HA NPOH3BOJCTBE.

a) Cxaxure, 4T0 BXOAKJO Obi B GyHKUKH BAlIEro TOBAPHING, €CAn On on
6ui1 HHXeHepoMm-Texnoaorom. Ilpocaywadite o6pasen.

HAuxrop: ...to know changes in material technology.
Crydenr: He would know changes in material technology.

A Teneps Bwinoansiive. IpasBuasHocTs CBOET0 BhCKA3WBAHNHA nposepere
N0 BHICKA3LIBAHHIO AHKTOPA.

1. ..to know new trends in technology
(He would know new trends in technology)
...to study composite materials
(He would study composite materials.)
...to utilize new processes.
(He would utilize new processes.)
...to develop new techniques.
(He would develop new techniques.)
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b) Ciaxuie, uto 61 cnesasn Bhi, ecan Ob BN OTBEuAAM 3d npou3son-
creennnii- nponecc. Mpocaywainre oGpasen. I

Huxrop: ...to plan routing of the materials.

Crydenr: 1 should plan routing of the materials.

A Teneps sunoansfite. MiposephTe NPABHALHOCTD CBOEFO BHCKA3MBANKS
NO BMCKA3MNBAHHIO AHKTOpAa. c

1. ...to conceive the idea
(1 should conceive the idea.)
.....to make drawings
(I should make drawings.)
. ..to order materials
(I should order materials.)
. ...to design tools =~
(I should design tools.)

= woN

¢) Mpocaymaiite sonpoc anKTOpa M OTBeTLTE HA Hero, npmymaﬁn
oﬁpa;cu.. : . .

Auxrop: What would you do at the plant if you were a
production engineer?
(...to plan smooth flow of materials)

Crydenr: 1i 1 were a production engineer, I should plan
smooth flow of materials.

A Tenepr Bunoansiite. MpoBepuTe NPABRALHOCTD CBOEr0 BHCKAIMBANHS
N0 BHICKA3LIBAHHIO RHKTOPA. .

L.— What would you do if you were a research engineer?
(...to conceive ideas) , ‘
-~ (=—1i I were a research engineer I should conceive
ideas.) v '
2.— What would you do if you were a design engineer?
(...to make drawings) 5
(= Ii I were a design engineer I should make draw-
- ings.) . : "
3.— What would you do if you were a planning engineer?
(...to order materials) C
(— Ii I were a planning engineer | should order ma- .
terials.) ‘ . i
4.— What would you do if you were a tool engineer?
(...to design tools) , .
(—1i I were a tool engineer 1 should design tools.) .
2. C nomows0 AHKTOpA COCTaBbTE KpaTkme AMAAON, KOTOpMIE - MOryT
BOIHHKHYTL MEXAY ABYMS HHMENEPAMH HA MPOH3BOACTEe. a) Cnpo- .

CHTE y AHKTOPA, BHMOAHCHO AN AeficTBHE (NIOAYYeH AH NONOXNTEAL A
pesyantar). Npocaymaiite o6pasen. ’
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Huxrop: 1f we had not used new technological processes:
“we shouldn’t have achieved good results. '
Crydenr: Have you achieved good results?

A reneps Bunoansiire. fiposepbTe NPABHABLHOCTE CBOCro BOnNpoOca NO
BompoOCy AHKTOpA.
- 1.—If superconductivity had not been discovered we
" shouldn’t have produced superconductive alloys to-
day. ‘ o
' (— Have you produced superconductive alloys?)
. 2.— If highly durable metal alloys had not been developed
- .we shouldn’t have manufactured modern rockets
today. ' _ ,
, (— Have you manufactured modern rockets?)
3.— If successful development in electronics had not been
“ achieved we shouldn’t have applied a broad scale of
automation now..
( — Have you applied a broad scale of automation?)
4.— If materials technology had not been changed we
shouldn’t have designed such perfected machines.
(— Have you designed perfected machines?)

b) Mpocaymafite ApeAAOIKEHNE H IEPEACAANTE €70, BLIPAINS KENATEAL-
nocts aeficrsus. Mpocaymaiite o6pasen.

Hukrop: 1 shall experiment with plastics.
Crydent: 1 should experiment with plastics.

A teneps sunoansiite. MiposepsTe MPABNARHOCTD CBOEr0 HPOAROXKEHUS
No NPEAAOKEHMI0 AHKTOPA.

1. I shall use ceramics for producing tools.

(I should use ceramics for producing tools.)

2. I shall study thermal conductivity of carbon.
(I should study thermal conductivity of carbon.)

3. I shall introduce a new finishing process.

(I should introduce a new finishing process.)

4. I shall use powder metallurgy technique for manu-
facturing complex components. '
(I should use powder metallurgy technique for manu-
facturing complex components.)

Konrpoabnsie 3a0anus

IToroBopHTe ¢ TOBapHILieM O POJH H QYHKUHAX HHXKEHepa-
TeXHoJOora. -
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- TEKCTHI AJiS AYAHPOBAHHS

Texkcr aas ayauponanus MNe 1

1. Dpocaymairte coobmenne # 3anoannre TaGanuy.

Weight Height Number

Tyres

Truck

Trucks are getting larger and so do the tyres that
move them. Weighing almost four tons and standing nearly
35 metres high, this tyre was built for a 200-ton truck.
The truck has six such tyres. .

2, YT04HHTE CBOIO 3ANACH, npocaymas cooGuienne ewe pas.

Teker pas ayaupoBanus % 2

1. Npocaymafite cooluienne W CKaxure: K10, N0 caosam finmreiina,
. BReNaeT OTKPHITHN?

How New Inventions Are Made?.

“How are new inventions that change the face of the
world made?” somebody asked the great scientist Albert
Einstein. “Quite simply,” answered the scientist. “Every-
body knows that something is impossible. And there is
always a man who does not know it and he makes the
invention.”

2. Npocaymaiite cooGmenne eue pha H NpoBEPLTE, NPABHALHO 'ﬁl,l NOHAT
OTBET YUEHOTO. v

Tekcr paa ayaupoBaHun N 3 ‘

1. Mpocaywaiite cooGutenne H Aafre orser Ha Bonpoc “How old is the
wheel?”

How Old Is the Wheel?

Nobody knows the name of the person who invented
the wheel. But it is possible to date the invention. Archae-
ologists found the oldest wheeled carriage in the world in
Mesopotamia — it is 5,500 years old. And recently, Soviet
archaeologists found parts of a wooden wheel in the Cri-
mea, which is 4,500 years old. The expedition has found
several other wheels belonging to different epochs.
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2.. Apocaymaiire eume pa3 K cooGUHTE AONOAHHTEALHLIE CBEACHHR O KO-
. aece. N ' , .

o Tekct AnA ayAHPOBAHHA N4

1. Npocaymaiite cooGuenne, Gpuxcupys BHHMAHHE HA CACAYWLIEM:

a) Kaxylo MPOAYKUHIO BBEINYCKAIOT Mpeanpusitus r. Pury,
* crosuubl JlaTBuH; : ’
6) npexrnpusirue B3P u ero npoaykuus.

"~ VEF, Latvia’s Largest Industry -

~Riga is a major industrial centre of Latvia. The city’s
enterprises produce a great variety of goods — electric
trains, mini-buses, diesels, farm machinery, electric equip-
ment, textiles and all sorts of other goods. However, Ri-
ga’s most important industry are the radios and radio-
technics made by VEF and the Radioteknika factory.,

VEF is Latvia’s largest industry. The enterprise is,
almost a town in itself, with its own streets and parks.
.Its workshops with the very latest equipment stand on
really extensive grounds. The VEF trademark is well-
known ‘all over the USSR and in the countries to which
the radios are exported: ’ :

" VEF is not that young an enterprise — it is over 50
years old. It started as a few small electrical-engineering
workshops, but began to develop apace after Soviet power
was formed in Latvia in 1940. The enterprise has special-
ized in radio and telephone equipment. . -

- From the second half of the 60s, VEF have produced
transistor radios. '

The elegant, reliable, easy to use radios are well-
known all over the world. They have been shown at many
international exhibitions and have won many prizes. One
in four is-exported.

2. TMpocaymaiite coofuienne ele Pa3 K OTBETHTE KAK MOXHO MOAHEe HA
fIOCTaBJEHHbIE BONPOCHI.

Tekct asna ayauposanna Ne 5
1. Mpocaymaiite coobmenne n nocrapafiTech NOHNATH €0 COAEPKAHME.

Plastics L _
Plastics are substances, which can be formed into any
- shape by the application of heat and pressure.

.. Plastics are usually produced by synthesis from such
natural materials as water, air, coal, salt and natural
gas. The technology is simple and cheap. Because many
materials are available and many different combinations
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are possible, the family of plastics-is very large and is
growing larger from day to day. They all are different in
properties, characteristics and application. Their light-
ness, strength, hardness, chemical resistance and other
useful properties make it possible to use plastics in large
quantities in electric and electronic equipment, house
construction, transportation, agriculture, corrosion-.
resistant applications. ‘
There is no industry now where plastics are not used..
Scientists in different countries are looking for new
plastics and new fields of their application. Plastics really
have a great future. : ' ' ‘

2, TMipocaymadite cooblueHue ewe pas W OrMeTbTe B TETPaRsx npeaAno-
. JEHHR, KOTOPHIE COOTBETCTBYIOT CONAEPIKAHMIO TEKCTA, 3HAKOM (+)
M 3HaKoM (—) Te, KOTOpLIE He COOTBETCTBYIOT COAEPKAHHIO TEKCTa.

l. Plastics are substances which have no future.
2. They are synthesized from water, air, coal, salt and gas.
3. The technology of their production is complex. 4. Plas-
tics are very much the same in properties, characteristics
and application. 5. Their properties such as strength,
lightness, hardness and chemical resistance determine:
their wide application everywhere.

TeKcT pas ayanposanns M 6

1. Hpoc.'lyn‘laﬁre coolimeHne # NOCTapafTech MOMATL, 0 KAKOM OTKPHITHH
HAET peun. 3aNOMHHTE CAEaylOUIHE CIOBA. ’

a semiconductor MONyNpoOBOAHHUK, glass crekno, under
exposure to light mox BosgmefictBuem caera ’

Soviet scientists have discovered that a certain type of
glass possesses semiconducting properties. This glass has
been used to develop a new class of semiconductors which
has valuable features: reliability, durable storage capaci-
ty, resistance to radiation and the possibility of it being
used as photoconductors — materials which change their
electrical properties under exposure to light.

2. Npocaymaitre coobitenne ewe pas K PacCKaKHTE HA PYCCKOM si3biKe O
HOBOM OTKPMTHH COBETCKHX YY€HbIX. .

Texcr pas aynuposanus N7

1. Mpocaymadte cooSmenne u nocrapafiTech NOHATL €ro CofepXaHHe.
3anomuRTe caeaywomHe caosa. :

diamond [‘daiamand] anmas, synthesize ['sinfisaiz]’
CHHTE3HpOBaTh, below Huxe, germanium [d33:'maniam|
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and silicon ['silikon] xuMHYeCKHe 3/1€eMEHTH — repmaHuh
H KpeMmHH#A ) : '

‘ Dﬁmonds from Gas

For the first time in the world the Soviet Union: has
synthesized diamonds from gas. The technology is simple
and cheap. The diamonds are synthesized at below at-
mospheric pressure and at a very low temperature. The
application of gas-made diamonds in the machining of
such hard materials as germanium and silicon has shown
that the new material is of high technical and economic
efficiency. '

2. NMpocaymalite coofuenne eme pas U IANMDINTE 10 COACPXANNE HA
‘ pyccKom si3HKe. :

TECTbI
Tect no'i‘pamua'mxe N1

1. BuGepnre nyxnyw $opmy BCROMOraTeALHOrO TAATOAR.

1. This plant ... reconstructed only 5 years ago. (will
be, is, does, was) 2. Our country ... produce many more
automobiles in 10 years. (does, is, will, shall) 3. These
new problems ... not much worked at now. (will be, are,
do, were) :

2. 3aKOHYHTE NPEAAOKEHHS, mépan ApasuAbHLA NOPRAOK CHOB.

a) We have .. ‘ v
1. in our country many factories at present.
2. in our country at present many factories.
3. many factories in our country at present.
4. at present in our country many factories.

b) Students visited .... :
1. at the plant all the laboratories yesterday.
2. all the laboratories at the plant yesterday.
3. yesterday at the plant all the laboratories.
4. all the laboratories yesterday at the plant.

3. MonGepure nyxuuf anranfickufl sxsHBaNeHT.

1.— Are there ... scientific research institutes in Kiev?
— Yes, there are many. '
(some, no, any)
2. The students didn't have ... lectures on physics last year.
(some, no, any)
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4. OrmernTe RPEANOMENNA, B HOTOPMX: HYRHO YNOTPeGHTS BACCHS - NpH
nepeBoge. - .

1. OTKpLITHE 3JIeKTPOHA GBLIO OYEHb BAXKHOH BEXoil B
Hayke. 2. HoBast Mmonesb 3T0ro aBToMOGH/A GyaeT BHIyiLe-
Ha B 2000 roay. 3. MHOro JleT HHXKeHepH paboTajH Haj
co3fnaHHeM 3Toro annaparta. 4. Ha nareHr atoro uso6pera-
TeJIs O4eHb YAaCTO CCHIAIOTCA B TEXHHYECKOH JIHTEpaType.
5. B aroit pa6oTe paccMaTpuBaAu CBOMCTBA 3JEKTPOHA.

5. OTMetbTe aHraniickue npeaNOMenHs, SKBHBANCHTHHE A2HHNM Ppyc-
CKHM RPENIOXEHHAM. »
a) B naweii crpaHe MHOro ClieNHANH3HPOBAHHKX 32BOAOB. .
1. Our country will have many specialized plants.
2. There were many specialized plants in our country.
3. There are many specialized plants in our country.
4. Many specialized plants are in our country.
b) B cepeanne XX Beka NosiBHJIOCH MHOTO HOBHIX OTpacJel
TeXHHKH. ,
L. In the middle of the 20th century there were many
new branches of engineering.
2. In the middle of the 20th century there appear many
new branches of engineering. _
3. Many new branches of engineering will appear in
the middle of the 20th century. _ .
4. In the middle of the 20th century there appeared
many new branches of engineering. » ,
6. OtmeTbTe BONPOC, OTBETOM BA KOTOPHI MOXET CAYMMTL CACAYIOMmEE,
a) Yes, it will. ‘ ‘ S
1. When will city traffic undergo changes?
2. Did city traffic undergo changes?
3. What undergoes changes?
4. Will city traffic undergo changes?

b) It was created more than 70 years ago.
1. What was created in our country?
2. Where was automobile industry created?
3. When will automobile industry be created?
4. When was automobile industry created in our
country? :
7. OTMeTbTe NpaBMALHNE BONPOCH K AAHHOMY RPEAROXKEHMIO.
We shall achieve the reliability of this new design in a few
years. :
1. What did we achieve? ‘
2. When shall we achieve the reliability of this new
design? .
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3. Do we achieve tfie reliability of this new design? .

‘4, What shall we achieve il a few years? s

- 5. Shall we achieve the rehablllty of this new deS|gn
in-a few years’

8. ‘OTMeTbTE MPaBRABHBIE OTBETH K NOCTABACHHOMY BONPOCY.

Who developed the automobile theory and prov:ded the

basic formulas of auto designing?

“1. ‘Académician E. A. Chudakov did.

2. N. R. Brilling did.

3. Our engineers develop the automoblle theory and
provnde the basic formulas of auto designing. :

4. They will develop the automobile theory and provide
the basic formulas of auto designing.

9. Hafinure pycckoe npeasioxense, NpH NepeBoae KOTOPOro HaN0 ynorrpe-
6ure raaroa does.

1. Kro pa6Goraer Haj 3Toii mpoGaemoi? 2. 31'01' 3asoj .
GyAeT NPOM3BOAMTD B iBa pa3a Gosbille aBTOMOGHJIEH yepes
5 ser. 3. Korna o6biYHO HAUHHAETCH JEKUHA NO XHMHH?
4. 3ra ,naﬁopa'ropuﬂ He 3aHHMaJjlacb KOHCTPYHPOBaHHEM
HOBBIX Mojesieit aBTo6ycoB. 5. Micnonbayercs Jin HOBbI# THII
ABHraTeNsi Ha 3THX aBTOMOGHASAIX?

10. Hafigute pyccxoe npemlomenue. NDH NEPEBOE KOTOPOro HANO0 ynoTpe-
6ure raaroa do.

I. Kro paspaGoraa 9Ty npobaemy? 2. Hponsaoncmo
ABMrateJeii. Ha 3TOM .3aBOJie B HPOLLIOM I'OAY 3HAUHTEIbHO
yBeauuuaoch. 3. Koraa bt o6biuno paGoraete B JabopaTo-
puu? 4. Kro ucnbiTeiBaet 3TOT ABHratean? 5. I'ne HenbiTH-
BaIOT 3TOT ABHraTelb?

Tect no rpammartike N 2
1. Budepn:le HykHyi0o $opmy raaroaa.’

" 1.-All the achievements of modern science ... in modern
production processes now. (will be used, are being used,
will use, were used) 2. When I came in he ... an article on
internal combustion engine. (read, reads, was read, was
reading) 3. Scientific information ... very rapidly at pres-
ent. (will grow, is growing, is bemg grown)

2. BuGepure BADHANT, COOTBETCTBYIOMHI BLAECACHHOMY CAOBY B npep.-'
AOXKEHHH. .
1. Yro Te 31ech Geaaews? (do, were doing, are doing, .

did) 2. Ou npuien B 1a60pPaTOPHIO, KOTJA UCNBITHLBAACS
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HOBuIfl THN KapGiopaTopa. (was tested, tested, was being
tested, is being tested) 3. B nocnennee Bpemn ator Bonpoc
WHPOKO OOCYXKAAJCA B JHTepaType, a ceHuyac 20TOBUTCA
HayyHasi MporpaMMa 3KCHEPHMEHTANbHbIX HCCJAENOBAHMIL:
(prepares, is prepared, is preparing, is being prepared)

- 8. KaxHe H3 CAEAYIOINX NPHAATATEALHBIX O6PA3YIOT CTCNEHH CPRBHEHHS . .
NpH NOMOIRH CNOB Mmore H most? : i E

short, specific, speedy, powerful, 'efficient, Vgréét,
practical : .

4. Bubepnte HyxHYI0 HOPMY CTENeHH CPaBHEHWN npuharareabuux aAn
CACRYIOULHX NPEnJONKEHHH, :

1. The Likhachev Motor Works is .. than the Volzhsky
Motor Works. (older, old, oldest) 2. The report on new
. fuel equipment was ... of all. (interesting, more.interest- -

ing, the most interesting) ’ R

5. Kakofi u3 anranfickux SKBHBAJEHTOB GYAeT COOTBETCTBOBATH BbifeeH-
HoRk pycckofi KOHCTPYKuUMH? . .

1. Ota noasecka coscem we Takas TAKenas, Kak Ta.
(not so heavy as, as heavy as, not so guite heavy as) °
2. TonsiBHOE 060pyAOBaHuEe aBTOMOGH.IA TaKoe Je CA0K-
Hoe, Kak 3nekTpooGopynosanue. (not so complicated as, as
complicated as, almost as complicated as)

8. OtmerbTe anraMfickHe NpeLNOKEHHs, SKBHBANECHTHbIE AaHHOMY pyc-
CKOMY NIPEAIOKEHHIO. , _

Haura naGopatopusi B aBa pasa Gonbiue Bauleil. .
1. Our laboratory is two times larger than yours: -
2. Our laboratory is 15 years older than yours.
3. Our laboratory is twice as large as yours.
4. Our laboratory is not so large as yours.

7. MonGepure HyxHoe auranfickoe CioBo.

1. The ... you study the deeper. is your knowledge.
(much, more, most) 2. The more the students read English
the ... they speak. (good, better, best) ‘

8. MonGepure nonxonauwud AHrAHACKHA SKBHBANCHT.

1. The engineer had (mano) work to do that day.
(small, little, few, a few) 2. We must have (mHoro) know-
ledge to operate this device. (many, more, much, most)
3. I can speak English (nemnoro). (few, a few, little, a -
"~ little) -

9. Kakoe ' C/I0BO-3aMEHNTEAb MOXKHO YNOTPEGHTb BMECTO BLAEACHHOTO
anranfickoro caopa? ) .
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- 1. This method is more efficient than the method of
engineer Petrov. (that, those, one, ones) 2. These ma-
chines are more powerful than the machines operating in
our shop. (ones, those, that, one) 3. This method is highly
efficient, but that method is even better. (that, ones, one,
those)

10. TlopGepure COOTRETCTRYIOLIHE IKBHBANECHTH.
a) Kaxoh raaros snpaxkaer ymenne?

- must, may, can, to be (to), to be allowed (to), to have
(to)
b) Kaxofi raaron Bhipaxaer ROMKeHCTBOBAHMED

can, must, may, to be allowed (to), to be (to)
c) llaiume 9KBHBAJEHTH raarona must.

to be able (to), to be allowed (to), to have (to) to be
(to), to be obliged (to)

d) Hafiante sxeuBasenTH raaroaa may.

~ to'be able (to), to be allowed (to), to be (to) to have
(to), to be obliged (to) ,

‘¢) B xaxom cayuae: raaron to be supamaer aoamencTBOBasHe?

1. These experiments are of great importance. 2. These
experiments are to help us in our work. 3. The students are
conducting an experiment now.

f) B xakom cayuae raaroa to have supaxaer noXmeHCTIORAUKE?

1. We shall have a meeting tomorrow. 2. They have
already finished tne experiment. 3. This student will have
to make a report about his work.

Tect no rpammaTuke N 3

1. Onpeneante, B KaxoM cayuae raaroa to have spaserca Bcnomorarenn-
HWM Aan oGpazoBanus ¢opmm Perfect.

a) 1. We have many laboratory tests this year. 2. We
have made many laboratory tests this year. 3. We have to
make many laboratory tests this year.

b) 1. Old automobiles had no amenities for drivers.
2. He had already finished his experiment when we came.
3. He had to repeat his experiment once more last week.

2. OnpeAe.mn'e, B KaKOM CAy4ae roBOpHTCH 0 3aKOHYCHHOM AcfCTBHN,

a) 1. He is collecting the necessary material. 2. He has
to collect the necessary material. 3. He has already col-
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lected the necessary material. 4. He will collect the neces-
sary material. ‘ S

{) 1. 1 was finishing the experiment. 2. I have finished
the experiment. 3. I shall finish the experiment. 4. I have
to finish the experiment. :

3. Bufepnre HyXHbLIi IKBHBAJCHT RAS NPEAJOKEHMS.

a) Our engineers have improved this new method of
work. '
I Hamu uHXeHeps ynydyinaT 3TOT HOBHIH MeTOA pa-
6OTHI. s o

2. Hamu vHXeHepbl yNY4LIHJAH 3TOT HOBBIA MeToj pa-
GOTHI.

3. Hawn uHXeHepnl y/ydlIajoT STOT HOBHI METOX pa-
6oThi. :

4. Haiuu uHXeHephbl JOJKHH yJIy4LIaTh 3TOT HOBhf Me-
TOA, paGoTHI. ‘

b) By 1972 the total number of automobiles in all
countries had exceeded 250,000,000.

1. B 1972 rony o6iuee Ko/H4ecTBO aBTOMOGHEH BO BCeX
crpaHax npesnicwio 250 000 000.

2. K 1972 rony o6Guiee KoauuecTBo aBToMOGHel BO BCeX
cTpanax npessimano 250 000 000. :

3. K 1972 rony obinee KonuyecTBo aBTOMOGHIEH BO BCeX
CTpaHax ROJXHO Owuio npeBucHTL 250 000 000.

¢) Modern factories of the machine-building industry
have been recently constructed in this area.

1. B 3ToM paiioHe GuI/IH IOCTPOEHD 32 NOC/IeHEE BPEMS
COBpEeMEHHbIEe 3aBOJb MalIHHOCTPOHTENbHOM NPOMBIILIEH-
. HOCTH, ‘

2. 3ot paiioH 3a nocJeHee BPeMsi IOCTPOHJI COBPEMEH-
Hbl€ 3aBOAHN MAaIlHHOCTPOHTEJAbHOH NMPOMBIIIJIEHHOCTH. |

3. B stom paiione 3a nocjieHee BpeMsi CTPOSITCS COBpe-
MEHHble 3aBOJbl MAIUHHOCTPOHUTENbHOR NMPOMBILIIEHHOCTH.

4. Berasbre nymumi dopmanpusit mokasarean.

1. Our industry has greatly developed ... the time of the
World War II. (already, this year, since, never, ever)
2. I have ... been to England. (to-day, ever, this morning,
for, never) .

6. Bubepure Hyxuyio $opmy BCNOMOraTeALHOrO rA3roAa.

1. All means of production ... been recently expanded
in our country. (were, will, had, have) 2. By 1968 he ...
graduated from the Institute. (was, has, have, had)
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A Buﬁepme NPEANOMEHNRE, NPH TIEPEBOAE KOTOPOTO yno‘rpeﬁ.rmmu ¢op s
ma Perfect.

a) 1.B 1928 rony B COBeTCKOM rocyzxapcme 6bu1 no-.
C'rpoeﬂ 841 aBTOMOGHABb. 2. K KOHLY NepBO#l NATHAETKH
CoBetckoe rocyaapcrso nocrpouwsao 23 800 aBTomoGused..
3. HopeBosonnonHas Poccusi BhimycTHaa Toabko 10 nac-
CaXKHPCKHX aBTOMOOHJIEH. v

b) 1. /1 yxke Buaen 3ToT npuGop Ha BbicTaBke. 2. {1 yBH-
XKy 3ToT nmpuGop Ha BBICTaBKe ckopo. 3. § BHAG 3TOT
npu6op Ha BHLICTaBKE B MPOIJIOM roay.

¢) 1. HoBas ycraHoBKa 6yAeT HCNBITaHA B CJEAYyIOILEM
rodly. 2. HoByio ycTaHOBKY HCNHTAIOT K KoHIy rosia. 3. Ho-
Basi YCTAHOBKA NPOXOAHT ceiuac MCTbHITaHHS. :

7. Onpene.ume npe)uox(enue, coaepxainee raaron B coc;lara'renbuou
_ HaKJAOHEHHH.

1. If he comes he will complete this experiment. 2. If
he came he would complete this experiment. 3. He said
that he would complete this experiment if he came.

8. Kakoe npeasioxeine BHPAXAET HEPEasbHOE ACACTBHE, KOTOPOE MOTAQ
.6m Rpon3ofiTH B nMpomaom?

1.-He had -done it before we came, 2 He would have

done it then. 3. He said that he would have done it then.
4. He did it is last week. -

9. Kako#l u3 cooson yxa)xe'r, ‘4TO Aadee nocjenyer crpuuarenbuui lunon?
1. so that; 2. lest 3. in order that

10. B xaKkom cayyae Heab3s GyaeT HCnoAb3OBATb KOMRLIOTEP KaK MaWmnHy- .
nepeBOAYHK?
- They changed the design of the computer...
1. ...so that it should be used as a translating machine.
2. ...lest it. should be used as a translating machine.

11, BcraBbTe moaXoasHA CO103.

1. Everybody knows ... chemistry is closely connected
with the progress of the world. (what, how, that, why, if)
2. It is interesting to know ... discovery was discussed at
the last conference. (what, whose, when, that, who)

‘12. Kakoii coio3 ynotpeGasiercs npn nepesope npe;umxénuﬂ:

. Mu elie He pELIMIM, OTHPABHTCA JH 3KCNEeXHLUA
saBtpa. (that, when, how, if, why) 2. §I He Gun yBepeH,
HMeeTCsi JIH 3TOT CHPABOYHHK B Haluell 6u6Gauorexe. (how,
if, what, when, that)
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13. Onpepeanre, rae MOXHO ONYCTHTbL 003 Ge3 MameweHws 3naqe|n|u_

APEANDKEHHNA,

I. The chemical elements which constitute the matter
are made up of atoms. 2. The atom which scientists consid-
ered indivisible is a structure of very small particles.’
3. The atom is a kind of solar system which consists of the-
nucleus and electrons. 4. The electrons which carry nega- :
tlve charges move in orbits round- the nucleus _ :
l4 Onpenenu're. B KaKHX H3 c.rlenylouulx npezmox(enui B pyccxou nepe-

BOAEe nepea Co030M npuna'ro-moro MNPEAJOKEHAR HAXO l'IOC'I'aBIITb

npepJor.

1. The partlcles the nucleus is made up of are called.

“protons” and “neutrons”. 2. The atom which is spoken of
as neutral has equal negatlve and positive charges. 3. The
atom whese nucleus has one proton and one electron is
that of hydrogen. 4. The electron is a particle that cafries
a.negative charge of electricity. ~
15. Ha#fiaure npe;ulox(enun c onpene.nwrealbnuuu npuuaroqnuml llpexd

JIOXKCHHAMH. .

l. An atom is a kind of solar system where electrons
move in orbits round the nucleus. 2. A neutron has a prop-
erty which allows it to penetrate all. 3. We know ‘the
number of protons in the nucleus of an element deter~
mines its atomic number.

16. Bupeaute coi03, yKasuiBaomuii, YT0 BBOAHMOE HM NpPenJoNKeHHe
a) ofbuCHAET NpHuUNRY.

1. whether; 2. after; 3. because
b) crasur ycaoswue.
1. provided; 2. in order that; 3. before
C) yKasbiBaeT Ha CJACACTBHe. A
I. that; 2. that’s why; 3. which -
d) ykaswiBaer Ha ueab.
1. how; 2. in order that; 3. since
e) conepxm'r OrOBOPKY HJIH MPEeAOCTEPekeHHE.
1. whom; 2. though; 3. after

f) yxasusaer ua conyrcrsywmee aeficreue.
1. while; 2. why; 3. how

17. YKaXnTe CO03M, BHNANAIHE H3 PAAA:
a) Mn BHIDAKEHHA YCNOBHA,

1. if; 2. provided; 3. unless; 4. that



b) AAA BMpPAXKEHAS: UEAR. _
1. in order that; 2. so thét; 3. as; 4. lest
C) AAS BHIPAKEHHS BPEMEHH.
1. while; 2. though; 3. as soon as; 4. as long as
_d) A%S BHpaMEHHS NPHYHNBI. ‘
1. as; 2. since; 3. until; 4. because
18. 3akonunrte npepsioOXeHHR.

a) She wanted to know (6yaeT /i NpOAOIKEH OMKIT).
1. why the experiment would continue.
2. whether the experiment would continue.
3. whether the experiment will continue. :
b) Radium is very expensive (Tak Kak OH BCTpeuaercs
ype3BLIYaiiHO peaKo).
1. whether it is very rare.
2. since it is very rare.
3. provided it is very rare.
c) A car can move as qmckly as a train (npn YCJIOBHH,
€CJIH OH HMeeT MOIULHBIH ABHraTenb).
1. as it has a powerful engine.
2. unless it has a powerful engine.
3. provided it has a powerful engine.
d) (To, uTo AApO HeceT MOJIOXKHTEJLHLIH 3/EKTPHUYECKHHA
sapsn,) is certain.
1. That the nucleus carries a positive electrical

charge...

2. Provided the nucleus carries a positive electrical
charge...

3. Since the nucleus carries a positive electrical
charge...

19. Hafpure pyccknil SKBHBANEHT AHTAHACKOMY NPEAJIOKEHRIO.

Everybody knew how closely chemistry was connected
with the progress of science.

1. Bce 3naan, Kak TeCHO XHMHA CBsI3aHa C MPOrpeccoM
HayKH. 7

2. Bce 3HaIOT, KaK TECHO XHMH# CBfI3aHa C NPOrpeccoM
HayKH.

3. Bce 3Hanu, KaK TeCHO XMMHsi GHia cBsi3aHa ¢ Mpo-
rpeccoM HayKH.
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20, Haftawte anranficknil SKBHBANEHT PYCCKOMY NPEAAOKENNIO.

Ou ckasau, yto Gyaer paGoraTh Ha 3aBOJE NOCJIE OKOHYa-

HHSI HHCTHTYTA.

1. He says he will work at the plant after graduating
from the Institute.

2. He said he would work at the plant after graduat-
ing from the Institute.

3. He says he will have to work at the plant after
-graduating from the Institute.



NPHJOXEHHKA

Hpusoxenue 1

Yacrorunie cthmxéu (Suffixes)

~ N-Suifixes ‘

© Suffix Meaning " Examples

;’-ance state performance

i-ence quality of independence

5-er -or a person who programmer, operator

S } { a thing which . compiler, accumulator
. ::ig‘m} the act of execution

:;7:' } a person who analyst, typist

“ness condition of cleanliness. ..

~ion action/state conversion:

-ing activity multiplexing

~ment state, action measurement
| -ty staté, quality electricity

-jan pertaining to electrician

-ism condition/state magnetism

-dom domain/condition freedom :

-ship condition/state relationship, partnership,

friendship
-ary { binary -
V-Suifixes

¢ Suffix Meaning Examples

lize computerize

-ate ‘ automate, actwate, calculate

ty to make simplify

-en harden, widen
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Adv-Suffixes

Suffix Meaning Examples
-ly in the manner of | electronically, logically, com-
: parably, helpfully
-wards in the direction of | downwards, forwards
Adj-Suffixes

Suffix ' Meaning ‘ » : Examples
:-al computahonal logical
[-ar have the quality of circular
i-ie : magnetic, automatic
(-ical electrical .
i::.bll:} capable of being g?ygs%ﬁ;:ble
i-ous . ‘ dangerous
g-ious} - like, full of religious -

“ful characterized by helpful

less without careless

~-ish like: yellowish

~ed having computed, punched

~ive ‘quality of interactive

ing to make or do | programming, coding, proces-

: sing, multiplexing
Yacroruwie npedukcn (Prefixes)

Negative . . Time and .
‘and positive ‘Size Loca@ton\ order Number |.
?t:n- semi- inter- pre-’ mono-
not- mini- super- ante- bi-
dis- micro- trans- fore- hex-
in- : ex- post- oct-
re- extra- multi-

I mid-




Negative and positive prefixes

Prefix Meaning Examples
un- unmagnetized, unpunched
in- not, incomplete
im- not good enough impossible
il- illegal

e ir- irregular, irrelevant
|8
2| non- not connected with non-programmable
N 4 non-impact
K mis- bad, wrong mispronounce
dis- .opposite feeling disagree
opposite action disconnect

anti- against- antisocial
de- reduce, reverse demagnetize, decode
under- | too little underestimate

e
=] re- do again reorganize
‘1@ | over- too much overheat
e
Prefixes of size
Prefix Meaniﬁg Examples
sem}- half, partly | semiconductor
equi- equal equidistant
maxi- big maxicomputer
micro- small microcomputer
mini- little minicomputer
macro- large macroeconomics
mega- megabyte
Prefixes of location
Prefix Meaning Examples
inter- between, among| interface, interactive
supes- over supersonic
trans- across transmit, transfer
ex- out exclude, extrinsic
extra- beyond extraordinary
sub- under subschema
infra- below infra-red
peri- around peripheral
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Prefixes of time and order.

Prefix Meaning Examples
ante- } before antecedent
pre- prefix -
prime- first primary, primitive
post- after postdated
retro- backward retroactive
Prefixes of number .
Prefix Meaning Examples
semi- half semicircle )
mono- one monochromatic-
bi- two binary
tri- three triangle -
quad- four quadruple
penta- five . pentagon
hex- six hexadecimal
‘| septem- seven septuagenarian
oct- eight octal
dec- ten decimal
multi- many mulhprogrammmg, multiplexor
Other prefixes 3
pro- for - program
auto- self automatic
co- . together coordinate
neo- new neoclassical
pan- all . pan-Asian
. Hpmmcenue ')
Mepu usmepenuﬁ (Units of. Measurement)
Length: )
1 inch = 25.4 millimetres 1 mm =0.04 in
0.016 in = 0.4 mm I em =0.4in
0.001 in = 0.025 mm I'm =33 it (1.1 yd)
1 foot = 0.3 metres 1 km 2= 0.62 miles -
1 yard =09 m .
1 mile = 1.6 km
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L

n poddmceuue

Area:-

I sq. inch =6.45 cm? 1 mm®  =0.0015 in*

1 sq. foot =0.09 m? t cm? =0.155 in?

1.sq. yard .=0.84 m? 1 m? == 10.8 ft?

1 sq. mile = 2.6 km? 1 km? = 0.4 sq. miles
Volume: S ‘

1 cubic inch = 6.4 cm® 1 cm® =0.06 in’

1 cubic foot =0.03 m® { m? =35.3 ft?

1 cubic yard =08 m?

Capacity: .
1 pint = 0.57 litres 1 litre ==0.22 galtons (GB)
1 quart = 1.14 litres = (.26 gallons (US)
1 gallon (GB) = 4.6 litres L ‘
1 gallon (US) = 3.8 litres

‘Mass:

1 ounce (oz) = 28.3 grams 1 kg =0.04 oz

| pound (ib) = 0.45 kg 1 kg " =22 1bs -

1 hundredwelght =508 kg I tonne =0.98 tons

1 ton T . = 1016 kg . -

Density: )

1 Ib/in® = 27.7 g/em? 1 kg/m® = 0.06 Ib/it?

1 tb/ft® = 16.02 kg/m? :
Acceleration:

1 ft/s? = 0.3 m/s? 1 m/s®> =33 it/s?
Torque: ' ' 4 ‘

1 Ib ft =1.36 newton metres | Nm =0.74 b ft
Pressure and

Stress: ‘

1 p.s.i.(lb/in"‘) = 6900 N/m? I N/m* = 145*10% p.s.i.

Energy:

i British thermal unit (B.t.u.)
1 therm

1 kilowatt hour (kWh)

I calorie

Power:

1 horsepower (hp)
I metric horsepower

1.05 kllowules (k)

105.5 megajoules (MJ)
3.6 MJ
4. 2 J

nann

i
-~
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»
£
s
&
E
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Mpusoxcerue 111
FipaBuaa YTEHH HEKOTOPHIX MATEMATHYECKHX CHMBOJOB .

i i

JpoGHiie YHCAHTENAbHbIE (Fractional Numerals)

Mpoctuie apo6n (Common Fractions) ‘!nc:mrenb nupax(aefcav’
xonuyecTBenunM (three, ten, thirty-six m 7.14.),"a 3HaMeénareap — mo- ' :
PAAKOBHIM YHCJAHTENbHBIM (thlrd tenth, thirty-sixth s 7. a.). Ecan uncan- |
Tes Goalblle eAHHHUH, TO 3HAMEHaTeb IPHHHMAET OKOHUaHHEe MHOMECT-
BEHHOFO uHCAA “s”. . :

-é— a half; one half

& @ third; one third |
'71!' a) a quarter; one quarter
} b) a fourth; one fourth
]!0 a tenth; one tenth -

T(‘)U a (one) hundredth

i'(TlOU a (one) thousandth

]-21-33 a (one) 'thousand. two hundred andvihirty-lourth
‘3 a) three fourths _

T .b) three quarters

25 two and a half

: 4_;. four and a third

a (one) hundred and twenty-five and thrée-fourths .
(three quarters)

.._L
N
kA

Ilecﬁmunue Apo6u (Decimal Fractions)

B AecATHYHHIX ApoGAX lesoe YHCAO OTAesieTcs. OT APoGH TOUKOM,
nasniBaemoii point. Kaxnas undpa untaercs orgenpso. «Hoap ueanx» :
MOJET COBCEM HE CTABHTHCH H He UHTAThCA HJIH YHTAThCA OAHHM H3 cAe-
Aylownx Tpex croco6os: o [ou], nought [nxt], zero [zierou).

1) o point one
0.1 2) nought point one
N 3 zero point one
pomt one

o point o one

nought point nought one
zero point zero one
point nought one

point zero one

0.01
.01

N O N —

0.25 l nought point two five
25 2 point two five
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'2.35

two paint three five

4587 1) four five point six seven
2) forty-five point six seven
0.001 1) o point o o0 one )
001 2) nought point nought nought one
zero point zero zero one
4) point nought nought one
5) point two oes one
OtaexbHbie 3HAKH, BHIPAKEHHA W YPABHEHHA
+ plus (sign of addition), positive
— minus (sign of subtraction), negative
+= (F) plus or minus (minus or plus)
times by (multiplication sign)
multiplied by
sign of division; colon; ratios sign; divided by
sign of equality )
() 1) round brackets
) 2) parantheses
[ 1) square brackets
2) brackets
{ ) braces
z sigma ['sigma], summation of
a=b 1) a equals b
. 2; a is equal to b
3)aisb
az=b a is not equal to b; a is not b
a4b a plus or minus b
a=zb a approximately equals b
a>b a is greater than b
a<<hb a is less than b
X== 00 x approaches ‘infinity
az>b a is equal to or greater than b
I1X1=1 once one is one
2X2=4 - twice two is four

6X5=30 six fimes five or 6 multiplied by 5 is (equals; is

equal to; are; makes; make) thirty

30=6X5 thirty is five times as large as six
s=vt lg s equals (is equal to) v multiplied by t
2) s equals v times t
1:2 the ratio of one to:two
12:3=4 1) 12 divided by 3 equals 4
2) 12 divided by 3 is 4
20:5=16:4 lg the ratio of 20 to 6 equals the ratio of 16 to 4
2) 20 is to 5 as 16 is to 4
y=3 1) v equals s divided by t
=1 3) vis s overt
is; are; equals;
at+b=c a plus by ™ equ;(l] to }c
743<12 7 plus 3 is less than 12
12> 743 12 is greater than 7 plus 3
c—b=a c minus b fis; equals; is - a
. (b from c)  equal to; leaves}
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72—16="56

fine)
pct or p.c.

00

3 el

5 %o
30
g%

72 minus 16 { is; equals; is }56
(16 from 72) { equal to; leaves

1) x square; x squared

2) x to the second power

3) the square-of x

4) the second power of x

1) the second power of 5 is 25
2) 5 square is 25

4) the square of 5 is 25
1) y cubed; y cube

2) y to the third power
3) the cube of y

4) y to the third

l; z to the minus tenth
2) z to the minus tenth power

3§ 5 to the second power is equal to 25

the square root of 4 is (equals) plus or minus 2

the square root of a
the cube root of a

the fifth root of a square
a prime

1) a second prime

2) a double prime

a first

a second

a m-th; a sub m

R a-th; R sub a

f c-th prime; f sub ¢ prime
a first prime ’
a second prime

first derivative of z with respect to x

second derivative of z with respect to x

y is a function of x

.a equals (is equal to), line of division -

v sub t minus v divided by (over) t
Mpouentnl

per cent
per mille
two per cent
five per mille

1) three eighth per cent
2) three eighths of one per cent

(das_h)
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" 1) a half per cent v

2) a half of one per cent -

. 1) point. three per cent

2) nought point three per cent _
3) zero point three of one per cent

‘NMpumedanne: Cent ¥ mille BoO MHOXKECTBEHHOM HHC/IE He NpH-

HUMAIOT OKOHYAHHA S,

13 1bs, 13 1b
l-é—hrs; l—é— hr.

1 1
60 mi/hr
240 km
3
6 ft/sec
1 ft/sec
74 cu. yd./hr
31 m.p.h.
40 h./p.; 40 HP
. kg/cm?
k/sq. in.

20°
6/

107
0°C
100 °C

32°F .
200 r.p.m.

HMenoBaHHBIE YNCAR
two thirds of a ton

half a ton (mepex half mer apTuKif, mepex
ton orcyrcreyer of) :

three quar’ters of a kilometer

point seven five of a kilometer
one point seven five kilometers
thirteen pounds

1) one and a half hours

2) one (an) hour and a half

1) two ‘and a third pound
2) two pounds and a third
sixty miles per. hour

240 kilometers per 4 hours

6 feet per second

1 foot per second

74 cubic yards per hour

31 miles per hour

40 horse power

kilogram per square centimeter . ..
kiph;;er square inch (1000 pounds per square
inc :

twenty degrees

1) 6 minutes 2) 6 feet

1) 10 seconds 2) 10 inches .
zero degrees Centigrade (Celsius)
onie (a) hundred degrees Centigrade -
thirty-two degrees Fahrenheit

two hundred revolutions per minute



