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Yactu PC€uH, KOTOPBIMHU BBIPpAXKACTCSA HMCHHAA 4aCTh CKa3yeMOro. cyujecm-
sumeilbHoe, cyulecmeumeilbHoe C npedﬂoeww, MecmoumeHue, npuiacameilb-

Hoe, YucIumenbHoe, 2epyHoull, UHQOUHUMUS.

1. TlpucyTtcTBHE MOJICKAIIETO M CKa3yeMOTo B TIPEIOKCHUH 00sI13aTSIIBHO.
2. OrmpenerieHue BXOAMUT B COCTAB TOM TPYIIIBI, CJIOBO KOTOPOW OHO OTpejie-
nsier. OHO MOXeT ObITh JieBbIM (J1.0.) WM MpaBbiM (I1.0.) MO OTHOLICHHUIO K

onpCACIICMOMY CYIICCTBUTCIBHOMY.
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7 x>

Mechanics deals with the laws of mechanical motion.
\ /

D

II1.0.

3. UroObl onmpenenuTh CUHTAKCUYECKYI0 (DYHKIIMIO ClIOBa, HEOOXOAUMO Jie-
JaTh aHAJIU3 TPEJIOKEHUS, KOTOPBIN ClIeTyeT HAaUWHATh ¢ HAXOXKICHUS CKa-
3yeMoro. Ero ierko pacno3HaTs 1o:

a) BCIIOMOTraTeJIbHBIM Tyiarosiam (B JJnuHoi dhopMme):

to be —am, Is, are; was, were
to have — have, has; had
to do — do, does; did

shall, will

Mechanical energy furnished by a water wheel or an engine
I

is converted | by a generator into electrical energy.

Because of its numerous advantages the electric motor
I

has largely replaced ’ other motive power.
I

This inert core ‘ does not contribute | directly to the properties

of the element, both electrical and chemical.



When the temperature of the vessel decreases, some of the steam
I I
will be condensed ‘ and ‘ will give up ‘ the latent heat.

6) MOJAJIBHBIM TIJIaroJjiaM.
can (could); may (might); must (to be (to); to have (to); should, ought
I

Chemical energy ‘ can be converted ‘ into electrical energy

directly without going through heat.
I

To do so we ‘ must make ‘ use of an electric cell.

B) HapCYMiAM HCOIMMPCACICHHOI'O BPEMCHH, KOTOPBIC COITYTCTBYIOT CKa-

3YEMOMY.
always, already, often, seldom, sometimes, usually, generally, com-

monly, never, ever...
I

Thus, the current in a conductor | always produces

magnetic field surrounding or linking with the conductor.

F) MMOMJICKAINIEMY, BBIPAXCHHOMY JTHWYHBIM MCCTOMMCHHCM B HMCHH-

TECJIHLHOM IIAJIECKE.
I, he, she, it, we, you, they
1
Now we ‘ place ‘ this coil within, say, 30 cm or so of the primary.




I[) 66CHDCI{H0)KHOMV JOIMOJHCHHUIO, BEIPAXKCHHOMY CYIIICCTBUTCIIEHBIM B

06H_I€M naacxKe MJin JUIHBIM MCCTOMMCHHCM B 00BEKTHOM IHagcxe (me,

him, her, it, us, you, them):

I
Changes of current in one circuit ‘ induce ‘ a current in another circuit.
I

This ‘ causes ‘ it to act likewise, and so on.

e) BTOpPOU d)ODMG HEIIPABUJIbHBIX INI1AarQJIOB.

I
W. Gilbert, the English physician and physicist, ‘ wrote ‘ about attraction

as well as repulsion in connection with his experiments on magnetism.

K) TpaMMaTHYecKoMy okoHuanuio '-s (-es)", "-ed"":
I
This ‘ causes ‘ the next neighbouring valence electron to act likewise...
I

The invention of the electric cell ‘ opened ‘ the way for the use

of a continuously flowing current.

Ilpumeuyanue:

1) oxonuyanue —S (-€S) MOXKET ObITh (OPMAIBHBIM MPU3HAKOM CYIICCTBU-

TCJIBHOI'O BO MHOXCCTBCHHOM YHCIJIC.

I I vV

Their studies  begin in September.

2) okxonvanue -ed MokeT ObITh (HOPMaabHBIM IPHU3HAKOM TPEThEH (OPMBI

(V3) mpaBWIIBHOTO TJIaroJa:

| V3,0mp. I

Anygas contained ina vessel ’exerts ‘pressure.



4. KaxIplil 4ieH MpeaioKeHUsI MOXKET ObITh BEIPAKEH OJHUM CJIIOBOM HITH
IpyINnou cioB. I'pynima ciioB, cOCToAMas U3 HECKOJIBKUX CYIIECTBUTEIIBHBIX
(MM CyIIeCTBUTEIBHBIX M IMPHIAraTeNIbHBIX), HE Pa3JACICHHBIX HH IMPEIJI0-
rOM, HU apTUKJIEM, HHU 3HAKOM MPENUHAHUSA, HA3bIBACTCS NMEHHOM
I'PYIIION. Ha Hauyamo MMeHHOI TPYIIbl YaCTO YKa3bIBaCT MPEIJIOT, ap-
THUKJIb WJIM 3aMEHSIOIINE apTUKIb IPYTUE ONPEACIUTENIH, HAIPUMED, TPUTS-
YKaTeJIbHbIE, yKAa3aTeJIbHbIC, HEONPEAECICHHBIC WM OTPULIATEIBHBIE MECTO-
VMEHUS, YUCIHUTENbHBIE U JIp. IIlepeBo UIMEHHOM TpyIIibl CAEAYET HAYUHATh
C MOCJIETHETO CYLIECTBUTEIIBHOTO, a MPEANIECTBYIOIIME CYIIECTBUTEIbHBIC —
ONpPENIEIICHHUS] MOKHO NEPEBO/IUTH!
a) MpUIaraTelibHbIM;
tube steel — TpybHas cTanb
steel tube — cTanbHas Tpyba
0) CYIIECTBUTEILHBIM B POJUTEIILHOM MAICKE;
cylinder head — ronoska uunuHgpa
B) CYILIECTBUTEIBHBIM C IIPEIIOTOM;
gear steel — ctanb ans 3y6yaTbix Konec
compression strength — NpoYHOCTL Ha CxaTne
') OJHUM TCPMHHOM;

track ditch — ktoBeT

AHanu3s cf10XHo020 npednomeHun

1. CnoXXHOCOUYMHEHHOE MPEIOKEHUE COCTOUT U3 JIBYX HIIU 00Jee MPOCTHIX
IPEITIOKEHUH, KOTOPBIE COSAMHSIOTCS MEXIy CO00il JIMOO ¢ MOMOIIBIO CO-
YHHUTENBHBIX COr030B and, but, or u ap., mubo 6e3 Hux. CI0KHOCOUYMHEHHOE

MMPCAIOKCHUC aHAJIIN3HUPYCTCA TAK KC, KaK U IIPOCTOC IPCAIOKCHUC.



I Il I Il

‘Dynamics ‘deals ‘with objects in movement and ‘statics ‘studies ‘
bodies in a state of rest, that is, a state of equilibrium.
[lnHamuka paccmaTtpuBaeT NpeaMeTbl B ABVWKEHUM, @ CTaTuka U3yyaeT Tena B
COCTOSIHUM MOKOSA, T.€. B COCTOSIHUM PaBHOBECHSI.

I Il I I
The laboratory | is well equipped ‘ , ‘ it ‘ has ‘ all the necessary equipment.
Nabopatopusi xopollo obopynosaHa, B HEW ecTb Bce Heobxoaumoe obopy-

NOBaHKe.

2. C0XHOIMOAYMHEHHOE MPEUI0KEHUE COCTOUT U3 TJIABHOTO U OJJHOTO WU
HECKOJIBKMX NPUAATOYHBIX NpemtoxkeHui. [Ipuaarounoe npennoxeHue mpu-

COCIUHACTCA K I''TaBHOMY IIPH IIOMOIIIH.

a) MNOAYUHUTECIIBHBIX COK30B.

because, as, if, whether, since, after, before u np.
Any moving object performs work because it is moving.
MoBon aBuXyLMACA NpeaMET BbINOMHAET paboTy, NOTOMY YTO HaxXoAWUTCS B

OBWXEHUN.

0) COIO3HBIX CJIOB:

who(m), what, which, that (kemoputit), where u np.
Mechanics is the science which studies motion and forces.

MexaHuka — 310 HayKa, KoTopad U3yvaet aBUXKEHNE U CUNbI.

B) 0CSCCOO3HOM CBSI3U (HDI/II[aTO‘-IHBIe onpCaACIUTCIbHBIC W AOIMOJIHUTCIb-

Hble). [Ipu3HakoM Oeccor03HON CBSI3M MPUIATOYHOTO OINPEISTUTETHLHOTO
NPEUIOKEHUS SIBISIETCS. CTBIK JIBYX CYIIECTBUTEIBHBIX WJIH CYLIECTBU-

TCJIIBHOI'O K INYHOT'O MCCTOMMCHHNS B UMCHHNTCIIbHOM IIaICIKC.



The properties of carbon steels depend on the quantity of carbon they contain.
CBoMCTBa YrNepoANCTbIX CTanei 3aBUCAT OT KONMYeCTBa yrnepoga, KoTopoe

OHW copepxar.

IIpumeyanus:

l) Cor0o3HBIE CI0Ba OTJIMYAIOTCSA OT COHO30B TCM, 4TO HC TOJIBKO CBA3BIBAIOT
NpUAATOYHOC MMPCIIIOKCHHUEC C I'JIABHBIM, HO 1 BXOJAT B COCTAB IPUAATOYHOTO

MMPpCAJIOKCHUA B KAUCCTBC OJHOI'O U3 CI'0 YJICHOB.

2) Tlpemior B KOHIIE IPHIATOYHOTO OMPEICIIUTEIHBHOTO OECCOI03HOTO Tpe/-
JIO’)KEHHUSI OTHOCHTCS K COFO3HOMY CJIOBY, KOTOPOE IOIpa3yMeBaCTCHI.
The instrument | we are talking about | is very accurate.

[Mpnbop, 0 KOTOPOM Mbl CENYAC FOBOPUM, O4EHb TOYHBIA.

3) Kaxmoe MPpUAATOYHOC MPCAJTOKCHNUC 3aHUMACT B I'NITABHOM IIPCAJIOKCHUU
MCCTO OIPCACICHHOIO YWICHA IMPCJIOKCHUA U IIO3TOMY MOIKET OBITh.
a) IPUAATOYHBIM-TTIOAJICKAIIM,
I Il

That work is a form of energy | is not difficult to prove.

To, uto paboTa — 370 hopma SHeprm, HETPYAHO AoKa3aTb.

0) IPUIATOYHBIM CKa3yeMbIM (MMeHHas 9acTh). OHO CTOUT IOC/IE TJiaroa-

CBA3KH, 3aHUMAsA MECTO WUMEHHOMN 4acTH CKazycMoro, 1 BBOAUTCA COIO30M
HUJIN COKO3HBIM CIIOBOM.
I |
The difficulty | is whether we shall be able to solve this problem.

pr,EI,HOCTb 3aKJTo4aeTCA B TOM, CMOXEM JT1 Mbl PELLNTL 3TY np06neMy.
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B) IPUAATOYHBIM JOMNOJHUTCIBHBIM,

We ‘ know ‘ that there are numerous forms of energy.

Ham 13BeCTHO, YTO CYLLECTBYIOT MHOTOYMCIIEHHbIE (DOPMbI SHEPTUM.

F) IIPpUAATOYHBIM 00cTOATENLCTBEHHBIM. OHO MOXKET npcamecCcTBOBATH
noajic:kameMy HJIM CTOSATb B KOHIC CJIOKHOTO HNPCATIOKCHUA. Kaxk IpaBu-
JI0, TAaKUC IIPCIIOKCHHUA BBOJIATCA COXO3aMHU U MOI'YT BBIIIOJIHATH (bYHKHI/II/I
00CTOATENbCTBA BPEMEHH, MECTA, YCIIOBHUS, €I, PUUUHBI.
0 I I Il
When a body is capable of performing work, ‘ it ‘ pOoSsesses ‘ energy.
Korga Teno cnoco6Ho coBepLumnTb paboTy, OHO 0bnagaeT aHepruen.
I Il 1] \Y%
Any moving object ‘ performs ‘ work ‘ simply because it is moving.
[Mioboi aBuxyLLMACS NpeaMeT BbINOMHAET paboTy, NPOCTO MOTOMY YTO OH
OBUXETCS.
0 I I
If an object is heated ’ the average speed of its molecules | will be increased.

Ecnu NnpeameT HarpeTb, TO CpeaHAA CKOPOCTb €ro MOJIEKYIT YBEJTUYUTCA.

) IPUIaTOYHBIM ONIPEICITUTEIbHBIM;
I Il 1l

Statics ‘ studies ‘ the forces that keep an object in equilibrium, ‘

CraTuka N3y4aeT CUNbI, KOTOPbIE YAEPXNBAKT NPpEAMET B paBHOBECUN,
I Il

‘ The problem_the scientists worked at | was of great significance. ’

Mpobnema, Hag KOTOpPoW paboTanu y4YeHble, MMena OrpOMHOE 3HAYEHME.



YnpaxHEeHHSI

|. Ilpoananusupyiime cnedyrowue npeonodicenus, ykaxcume npusnax(u)
HaxoscoeHus ckazyemozo. Ilepeseoume npeonosrxcenus Ha pycckuil A3viK.

1. Great prospects for saving man's labour are opened up by rapid progress
made in telemechanics, electronics and automation.

2. The length of the line represents the magnitude of the force.

3. Some bodies reverse their motions from time to time and return at regular
intervals to their original positions.

4. Work can be expressed in any units of force and distance.

5. Man has used metals for centuries in gradually increasing quantities.

6. The effects of sun radiation and weather often cause chemical changes in

some construction materials.

1. Ilpoananusupyitme cnedyroujue ciosricuvlie npeonoicenus, onpeoeaume
U0 NPUOAMOUHO20 RPEOIONHCEHUA U Nnepeseoume npeodioMHceHus Ha pyc-
CKUIl A3bIK.

1. A current of liquid or gas that absorbs heat at one place and then moves to
another place where it mixes with a cooler portion of the fluid and loses heat
is called a convection current.

2. The insulators have so few electrons that can move about freely that, in
practice, they allow only a negligible current to flow through them.

3. Mendeleev proved that when all the chemical elements were arranged in
the order of increasing atomic weights, there were periodic recurrences of
elements which resembled each other.

4. What we are most interested in here is just one discovery of Faraday,
namely, the generation of electricity from magnetism.

5. The question is whether he knows how this lathe works.

6. That radiation can take place in a vacuum is an important characteristic of it.

11



7. In any process where heat is transferred the body that is at a lower tem-

perature is the one that gains heat.

1. ITepeseoume cnedyrwuiue npeonoxicenun na pycckuit azvlk. Qopamume
GHUMAHUE Ha Deccolo3Hoe npucoedunelme npudamounozo onpedeflumeflb-
HO20 NPEO10IHCeHUA.

1. The uses of metals are based on physical and chemical properties they
POSSESS.

2. Hardness of metals depends on other elements they may contain.

3. The kind of a house a man built depended upon the climate, upon the
enemies and upon the building materials at hand.

4. The facts you told me about are connected with the history of electrical
engineering.

5. A solid body has one point it can be supported at by a single upward
force.

6. The temperature this condition occurs at is called the boiling point.

7. The temperature measurements are made at should be constant.

CmpadamenbHblil 3a0e

to be + Past Participle cmbicioBoro riiarosa

l

MOKa3aTeslb BPEMEHH, JIUIA U YUCIa
B anrnwmiickoit Hay4yHON M TEXHUYECKOU JIUTEepaType JIMUHbIC (POpMBI Iia-
rojia O4€Hb YacTO YMOTPEOISI0TCS B CTPAIATEILHOM 3aJ0re, KOTOPbIA MOKHO

IIEPEBOAUTDH HA PYCCKUM SA3BIK:

1) BO3BpATHBIM IJIAr0J0M C OKOHYaHHeM "-cs'”

One form of energy is transformed into another.

OpHa chopma aHeprum NpespaLlaeTcs B Apyryio.

12



2) HEONPCACIICHHO-JINYHBIM MMPCAJIOXKCHHUCM C IJIaroJloM B TPETHEM JIMIIC

MHOXECTBEHHOT'0 YMCJIa ACMCTBUTEIBHOIO 3aJI0ra

This system of measurement is called the metric system.

Ty CUCTEMY U3MEPEHUS HA3bIBAOT METPUYECKON CUCTEMONA.

3) rmarojom "ObITh" (B mpomieamieM wid OyayiieM BPeMEHH) W KPAaTKOn

(hopMOH IIpHYACTHUS CTPAAATEIBHOIO 3aJI0ra

The law of conservation of matter was discovered by Lomonosov.

3aKOH coXpaHeHMst matepui 6bin OTKPbIT JTOMOHOCOBGIM.

IHpumeuyanus:

1. Ilpu mepeBoje aHTIIMICKUX MPEATIOKEHUN CO CKAa3yeMbIM B CTPaJaTelib-
HOM 3aJIOT€ YacTO HCIOJB3YeTCs OOpaTHBIM TOPSAIOK CIIOB, T.e. PYCCKOE
IIPEIIOKEHNE HAUNHAETCS CO CKa3yEMOTO.

New programming languages have been developed.

Bbinu paspaboTaHbl HOBbIE S3bIKM NPOrPaMMUPOBAHKS.

2. Ecnu 3a cka3yeMbIM B CTPaJaTeIbHOM 3aJI0T€ CTOUT JOMOJTHEHHE C MPe/I-
norom "by" (0O003HAYACT JUIO WM TPEIMET, BO3JACHCTBYIONIEE HA TIOJJICKA-
mee) win "with" (0003HauaeT MHCTPYMEHT WM OpyAHe TPyjaa), TO 3TO JIO-
MOJTHEHNE MOYXKHO TIEPEBOIUTH:

a) TBOPHUTCJIIBHBIM IMaACKOM ITPH COXPAaHCHHNN (bODMBI CTpaaaTrCIbHOIO 3aJ0ra

CKa3yeMoro,

6) MMCHHUTEILHBIM MaJCKOM, MPU 3TOM CKA3yeMOE€ aHTJIMHUCKOIr0 IpeIIoKe-

HUA IIEpCaacTCA 1J1arojiomM B HeﬁCTBHTeHBHOM 3aJ10re.

Three basic laws of motion were discovered by Newton.
Tpu OCHOBHbIX 3aKOHa ABWKEHUS BblnN OTKPLITHI HbIOTOHOM.

HblOTOH OTKPbI1 TPM OCHOBHbIX 3aKOHa ABWXEHNA.

13



3. Tloanexariee aHTTUICKOTO MPEAIOKEHUS IPU CKa3yeMOM B CTPaaTeb-
HOM 3aJI0TC MOXHO IICPCBOAUTDL CYIICCTBUTCIIBHBIM HJIIM MCCTOMMCHHCM KakK
B UMCHHUTCIIBHOM, TaK U B KOCBCHHOM IIaJCXKE (KaK IIpaBnJIO0, BUHUTCIIBHOM
WIH JaTEILHOM).
The scientists were offered new themes for research.
YYeHbIM NPeAnoXunn HoBblE TEMbI AN Hay4YHOW paboTbI.
He is asked to show the results of his experiment.

Ero npocsaT nokasatb pe3ynbTaThl 9KCNEPUMEHTa.

4. Ecmm 3a CKa3yCMbIM B CTPpaAaTCIbHOM 3aJIOIre¢ CTOUT IIPCAJIOr, HC OTHO-
CAILMKCS K MOCJIEAYIOIIMM CJI0BaM, TO IPH MEPEBOJIE HA PYCCKHUM SI3BIK 3TOT
Ipcaaor CTaBUTCA NCPC IO AJICIKAIIHNM.
I
This law | is often referred to | in physics.

Ha aT0T 3aKOH YacTo ccbinatoTcst B huaike.

K naumbonee yacto ynorpediseMbIM B CTPaAATEIbHOM 3aJI0r€ IJIaroJiaM,
Tpe6YIOHII/IM MNpCaJIOKHOI'O JOIMOJIHCHMA, OTHOCSTCA:

to act on (upon) — gencTBoBaTh Ha

to depend on - 3aBuceTb OT

to insist on — HacTamnBaTb Ha

to refer to — ccbinatbes Ha

to rely on (upon) — nonaraTbcsa Ha

to send for — noceinath 3a

to speak about -

rOBOPUTL O
to talk about —
to think of about — gymatb 0

to work at — pabotatb Hap

14



5. Ilpu mepeBoae CTpamaTesbHOrO 3ajiora aHTJIMMUCKUX MEPEeXOJHBIX IJIaro-

JIOB, KOTOPBIM B PYCCKOM A3BIKC COOTBCTCTBYIOT IJIAroJibl, IMPUHUMAIOIINC

MMPEIIOKHOEC NJOIIOJIHCHHUE, IIPEAJIOT CTABHUTCA MEpEa CIIOBOM, KOTOPOC B aHI-

JIAMCKOM MPEIJI0KEHUU SABIIAETCS MOJICKAILIUM.

The results were affected by the presence of impurities.

Ha pe3ynbTaTbl NOBANAIIO NPUCYTCTBUE npmmeceﬂ.

d3anoMHuUTe cneaylowmne NnepexoaHble rnarosbi:

to address (smb.) — obpaaTbes k Komy-nnbo;

to affect (smb., smth.) — BfusATb, BO3AeNCTBOBATL Ha KOro-nnbo, Yto-nnbo;

to follow (smb., smth.) — cnegoBatb, cneauTb 3a kem-nnubo, Yem-nnbo; cnego-
BaTb Yemy-nnbo;

to influence (smth., smb.) — BnuATb, OKa3biBaTb BO3AENCTBME Ha YTO-NMBO, KO-
ro-nnbo;

to watch (smth., smb) - cnegutb 3a yem-nnbo, kem-nnbo, HabmogaTb YTo-NNBO.

YnpaxHEeHHSI

Ilepeseoume cnedyroujue npeodozHceHus, 00pawiana 6HUMAHUE HA CRO-

Cco0bl nepeoauu cmpaoamenvbHO20 341024 U 0COOEHHOCMU nepeoavu noo-

Jexcauieco npu CKasyemom 6 cmpadameﬂbnom 3aji0ze.

1.

On May 24, 1844 the first long-distance message was sent by telegraph for
64 kilometers.

The positive particle in the nucleus of the atom was given the name of
"proton".

These machine parts are subjected to high loads.

Radioactive isotopes are used in science and industry for many purposes.
Some of them are employed as "tracers".

The vector is drawn perpendicular to the plane of the couple.

The relay was given its initial position.
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7. He was asked to take part in the conference.

8. They were promised every support in their research work.

9. Since the end of the 19™ century Cantor's theory of sets has been widely used.
10.The scientists were offered new interesting themes for research.

11.They have been shown new laboratory equipment.

12.Now architects are seldom asked to design buildings like wonderful

churches and cathedrals of the Middle Ages.

Il. Ilepeseoume cnedyrougue npeonoricenus ¢ aGHeIUUCKUMU @) Henepe-

xoonvimu u b) nepexoonvimu 2nazonamu. Ioobepume npasuivHvle pycckue

IKeuesaieHmol.

A.

1. The new instructions have been sent for.

2. Many materials now used in everyday life were not even thought of thirty
years ago.

3. Action and reaction are never spoken of as balanced forces since they don't
act on the same body.

4. When the molecules of a good insulator are acted upon by an electric field,

there is a motion of electrons due to this field.

The problem of atmospheric electricity was much worked at.

Some of the data obtained cannot be relied upon.

Biological methods of purifying water are dealt with in this chapter.

The time of shipment has been agreed upon.

The latest rise in metal prices was commented on in all special publications.

The point of equilibrium is greatly influenced by the temperature.

N PO © N o O

The properties of metals are strongly influenced by even small admixtures
of other metals.

3. The rates and molecular weights are affected by lowering the temperature.
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4. The question arises as to how the behaviour of metals is affected by the
changes in temperature.

5. Annealing is followed by very slow cooling.

6. The qualitative examination of organic compounds is followed by a quan-
titative analysis.

7. The first steam engine appeared in 1763. It was followed by the universal
double-acting several improved steam engine constructed by James Watt.

8. The president should be addressed as "Mr. President".

MoOanbHble ana2osbi

MopanbHpIMU Ha3bIBAIOTCS IIAr0Jjibl, KOTOPHIE BBIPAYKAIOT HE NEUCTBUE, A
OTHOUIEHUE TOBOPALIETO K JACHCTBHUIO, BBIPAKEHHOMY MOCIEAYIOIIUM UH(pU-
HUTUBOM, T.€. BO3MOXHOCTb, BEPOSITHOCTh UM HEOOXOJUMOCTh COBEPLICHUS

I[GﬁCTBPIH. MOI[&J'II)HI)IG rjaroJjiol UMCHOT CIICAYIOIIUC OCOOCHHOCTH.

1. CMBICI0OBOM IJ1aroJI CTOUT ITOC/IE HUX 0€e3 yacTuisl 'to".

New technologies must be used.

2. BompocutensHyl0 W OTpUIATEIBHYIO (OpMBI 00pa3yroT 0€3 TOoMOIIH
BCIIOMOTATEIHLHOTO TJIaroa.
Can you solve the problem?

| cannot solve this problem.

3. He uzmenstorcs 1mo JunaM 1 9uciiaM.
He

must complete the work on the road in time.
They

4. He umeroT HeMUYHBIX (HOpM: MHOUHUTHBA, IPUYACTHS, TEPYHIUA.
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5. He umeror dopmbl Oymaymiero BpeMeHH, a Tiaroia "must” He umeer u
dbopMbI Tiporeaero BpeMeHu. Jjisi BOCIOIHEHUsI HEIOCTAIOINX (GOpM MO-
JajdbHBIE TJIarojbl UMEIOT PaBHO3HAYHBIE CIIOBOCOUYETAHMS, KOTOPhIE Ha3bI-

BalOTCA IKBUBAJECHTAMH MOJAJIBHBIX I'JIar0JI0B.

Taﬁﬂuua MOOAILHBIX 2714207108 U UX IKGUBATIEHM OB

MoaanbHbIN Present Past
3HayeHue : : JKBUBaNEHT
rnaron Simple Simple
can BO3MOXHOCTb, can could to be able (to)
may CNocoBHOCTb may might to be allowed (to)
COBEPLUEHUS
NEeNCTBNS
must [OMMKEHCTBOBAHWE, must - to be (to)
T.€. to have (to)
HEeobXoaMMOCTb
COBEPLUEHNS
NENCTBUS
ought (to) | pomkeHcTBoBaHWe | ought (to) = --
should (ans BbIpaxeHns should - --
MOpanbLHOro 4onra)

CoyemaHue moOanbHbIX 2/1a20J108 C UHhUHUMUBOM
8 cmpadamenbHOM 3anoze

B Hay4HO-TEXHWYECKOW JINTEPATYpE YacTO BCTPEYAECTCS COYETAHHE MO-
JAJIbHBIX TJ1arojioB Can, may, must ¢ MHQUHUTHBOM CMBICIOBOTO TJaroyia B

CTpaaaTeIbHOM 3aJI0T¢, KOTOPOEC CICAYECT NEPEBOAUThH.

can (may) o . . MOKHO...
Infinitive, Passive Voice <:

must CIIeIyeT, HyKHO...

can (may) o _ _ HEJIb34. ..
not + Infinitive, Passive Voice <:
must HE CIIEIYET. ..
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Work can be expressed in any units of force and distance.
PaboTy MOXHO BbIpa3uTb B NMOObIX eauHULAaX CUMbl U PACCTOSHUS.
The new equipment must be tested.
CrepnyeT npoBepuTb HOBOE 06OPYAOBaHME.
This device cannot be used, it is out of order.

10T |'|pM60p HENb34 UCMOJIb30BaTb, OH HE UCIPAaBEH.

CoyemaHue M0oOasbHbIX 2/1a20/108 C NnepheKMHbIM UHGhUHUMUBOM

must, may, might + Perfect Infinitive BeipaskaeT BeposTHOE IPEIIOIOKEHNE
B COBCPIICHNN I[Cf/iCTBH?I, OTHOCAIICTOCA K ITPOIIIOMY, U IICPCBOANUTCSA CJIOBA-
MU "BOo3MOHO", "BeposTHO", "BuaAMMO", " moIpKHO OBITE", 'ciiemoBao ObI'.
These scientists may have already obtained the necessary data.
OTM y4eHble, BO3MOXHO, MONY4nUIn HeOBX0AMMbIE AaHHbIE.
All the preparations for the experiment must have been completed long ago.

Bce NPUroToBNeEHNA K 3KCNEPUMEHTY, OOIMKHO ObITb, ObInK [aBHO 3aKOHYEHbI.

can (could) +Perfect Infinitive B oTpuiiaTensHOW MM BOMPOCHTEIHHOMN
dbopMe BhIpaKaeT YIUBJICHUE, KATETOPHUUECKOE OTPUIIaHNE, COMHEHHUE TIO TI0-
BOAY TOTO, YTO JEHCTBUE, BBIPAKEHHOC MH(PUHUTUBOM, CUCTBUTEIHHO CO-
BEPIINIOCH. MOXKET MEpPEeBOAUTHLCS CIOBAaMH ''HE MOXKET OBbITh", "'pa3se".
He cannot have done it.

He moxeT ObITb, 4TOOLI OH 3TO caenarn.

YnpaxHEeHHS

|. Ilepeseoume npeonorcenus na pycckuil A3vlK, 00pauias 6HUMAHUE
HA MOOAIbHbBIE 21A20J1bl.
A.
1. Forces can exist without motion, but motion is almost invariably associ-

ated with a force.
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2. We cannot apply Newton's Third Law of Motion to a force acting at a dis-
tance.
3. A robot must obey the orders that are given by human beings.
4. They had to know the mechanical properties of a new alloy.
5. In order for a robot to carry out a particular task it has to be given a pro-
gram, a list of instructions which are to be stored in its computer memory.
6. To convert chemical energy into electrical one we must make use of an
electric cell.
7. We have to use an insulator to prevent electrical loss.
8. A machine will be able to do this work in a much shorter time.

B.
1. Heat may be converted into mechanical energy.
2. Newton's Third Law of Motion cannot be applied to a force acting at a
distance.
3. Brakes must be applied to stop a train in case of emergency.
4. Therefore, the entire technological and economic effect has to be evaluated.
5. The individual recommendations should not be viewed separately.
6. Radiation may, however, be transmitted through any medium that does
not absorb it.
7. An opposing force must be applied to stop a moving body.
8. The flow of electrical charge can be used to great advantage for power dis-
tribution because power can be generated wherever suitable and used wherever
required, even hundreds of kilometers away from the point of generation.

C.
1. He might have known that the weight of a body is usually denoted by the
letter "P".
2. One of the most interesting applications of these machines may have been

in underwater work.
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This plant must have been put in operation long ago.
He couldn't have broken the instrument during the experiment.
He couldn't have known that light and radio waves are of a similar nature.

All the preparations must have been completed long ago.

N o o bk~ ow

They must have paid more attention to the problem of corrosive wear.

HeonpedeneHHo-nuyHble u 6e3nuYyHbIe NPEONIOKEHUS

B coBpemMeHHON HayyHOU U TEXHUYECKOU JIMTEpaType NPUHATO BECTU U3-
JIOJKCHHUC HC OT IICPBOro, a OT TPETHCI'O JiMlld 1 9aCTO IMPUMCHAKOTCA HCOIIPC-
ACJICHHO-JIMYHBIC 1 Oe3JIMYHEbIE MpCaAJIOKCHUA.

B HCOIIPECACIICHHO-IMYHBIX TPCAJIOKCHUAX ITOMICKAIICC, KaK IIpaBHIIO,
BBIpaXKaeTcsi HeompeneaeHHo-muuHbiM MecToumenneM ONE. Ha pycckuit
A3ZBIK TaKHUC IIPCIJIOKCHUA CIICAYCT IICPCBOAUTL HCOIIPCACIICHHO-JIMYHBIMU
WA O€3JINYHBIMU MMPCIIOKCHUAMMU.

One believes that... CyuTaroT, yTo...

One knows that... A3BeCTHO, uTO...

One must expect that... Cnegnyet oxuaatb, 4To...
One is faced with (the difficulty, trouble, _ Bo3HWKaeT TpygHOCTL (BCTaeT
problem) 3afava)
One may well (ask) EcTb BCe 0OCHOBaHMS (CNPOCUTb,
3afatb BOMPOC)
One has to be careful while testing the new machine.
a) Ham HyHO ObITb BHAMATENBHLIMM MPY UCMbITAHUM HOBOW MaLLMHbI.

6) Hy>KHO ObITb BHAMATENbHBIM npun UCnblTaHUN HOBOW MaLUMHbI.

B Oe3nmnunbIx MMPpCAJIOKCHUAX B AQHTJINMCKOM SI3BIKE BCCTAa MMCCTCA IIOMI-

Jexalee, BRIpaXEHHOe MecTonMeHuneM 'it", KoTopoe Ha PYCCKUil S3BIK HE
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HEPEeBOAMNTCH, TaK KaK HC UMCCT CMBICJIOBOI'O 3HA4YCHUA U BBITIOJIHACT TOJIBKO

byHKIMI0 GOpMATIBHOTO TO/IJICKAIIETO.
It was easy to understand the speaker.
Bbino nerko noHMMaThb LoKnagymka.
In ancient times it was believed that the earth was flat.
B opeBHOCTM gymanu, 4To 3eMnisi nrockas.
It is important that the test be repeated.

BaHo, 4TOBbI OMbIT NOBTOPUIIN.

AMbamuyeckue KOHCMpPYKYUU

9M(1)3.TI/I‘ICCK3.$I KOHCTPYKIUA CIYXHUT OJI BBIACIICHUA TOI'O HWJIW HHOTO
YICHA HPCATIOKCHUA. B anrauiickoM s3bIKe MPHUMCHATIOTCA 3M(1)aTI/I‘-ICCKI/Ie

KOHCTPYKIMH HECKOJBbKHUX TUIIOB.

A. Coueranue it is (was)...who (that, which, whom...)... Beigenser mo0oii
qiieH TPEIOKEHHsI, KpOME CKazyeMoro. BhlaenseMplil 4ieH MpeaioKeHHs
craBuTcs mocie it is (was), a ocraBiiascs 4acThb OOpa3yeT MPHIATOYHOEC
NPEUTOKCHIE, BBOJMMOE COIO30M HIIM COIO3HBIM ciioBoM. Coueranue It iS
(was)...who... Ha pycckwuii A3bIK HE NMEPEBOAMTCS, a BCE MPEIOKEHHE Tepe-
JAETCS MPOCTHIM MPEIJIOKEHUEM C YCHIIUTEIBHBIM CJIOBOM 'UMEHHO' .

It was in May when we received the new equipment.

/AMEHHO B Mae Mbl NOMy4YMnu HoBoe 060pYAOBaHME.

OpHuM U3 BapUAHTOB BBIIICYIIOMSHYTOM dM(}ATUUECKOW KOHCTPYKIIUH SIB-
nsiercst sMmparudeckoe coueranne It was not until... that s Beinenenus o6-
CTOATENbCTBA BpeMeHH. [lepeBouTCS Ha PYCCKHI S3bIK C MOMOIIBIO YCHUIIU-
TEJIBbHBIX CJIOB "TONBKO", "TOJILKO mociie", "TOIbKO JIUIIb .

|t was not until 1997 that this book was published.

Tonbko B 1997 rogy aTa kHura bbina onybnukosaHa.
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B. C nmomomipio ycuiuTelbHOTO Tiarona to do s ycuieHus IeiCTBUS,
BBIPAKEHHOTO IJIarojoM-ckazyeMbiM. B 3ToM ciydae riiaros to do B cooTBeT-
CTBYIOIICH JTMYHOU (popMme cTtaBuTcs nepen nHpuauTuBoM (0e3 yactuis 'to")
CMBICIIOBOTO Tiaroja. [lepeBoasTcst Takue MpenioxKeHHsl Ha PYCCKUM SI3BIK C
IIOMOILILIO CJIOB "'meicTBUTENRHO", "HA camoMm neie'”, "Bce xe", "Benp .

This equipment does help them a lot in their work.

310 0060pYynOBaHMe OENCTBUTENBHO O4EHb NOMOraeT UM B paboTe.

The results of two experiments show that melting did take place.
PesynbTaTbl ABYX 3KCMEPUMEHTOB MOKa3bIBAKOT, YTO NMaBfeHWe BCe Xe Npo-

MU30LLIO.

Q H3menenue Inopsaaka CJIOB B IIPCIJIOKCHHHA, KOT'Ja BBIHGHHGMBIﬁ YJICH
MNpCIOKCHUA BBIHOCUTCA Ha IIEPBOC MECTO. Qame BCCT'O0 Ha MEPBOC MCCTO B
npenoxkenun BeiHocsT Participle I, Participle Il win npunaratensHoe, KOTO-
PBIC ABJIAIOTCA YaCTBIO CKa3yCMOTIO.

[lepeBoa Takux MPENIOKEHUM CIEAyeT HauMHATh C OOCTOSITENLCTBA WIIU
JOITOJIHECHUS, CTOAILIUX TT0CJIC BBIACIICHHOI'O CJIOBA.

Projecting from the front face of the collet are two lugs.
/13 nepeiHen NOBEPXHOCTM NaTPOHa BbICTYNAOT ABE LUMUILKK.
Shown in Fig. 2 is the semi-automatic grinding machine.

Ha puc. 2 nokasaH nonyaBToMaTYeCcKuin WNdhoBarbHbIi CTAHOK.

Notable among these was the milling machine...

Cpeam Hux (M30BpeTeHunin) camblM 3HAYUMbIM Bbin PPe3epHbIN CTaHOK. .

YnpaxxHeHHSsI

|. Ilepeseoume na pycckuii a3vik ciedyrouiue HeonpeoeaieHHO-TUuUHble
nPeonoIHcenus.
1. One should distinguish between an electromotive force and a potential

difference.
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2. One can turn mechanical energy into electrical energy by using a generator.
3. One must know that like charges repel and unlike charges attract.

4. One may also say that the latent heat of the vaporization of water is the
quantity of heat required to convert 1 gr of water at 100°C into 1 gr of steam
at 100°C.

5. One should remember the "Bernouilli effect™ because it is one of the basic
laws of thermodynamics.

6. One can say that solids and liquids are almost incompressible.

Il. Ilepeseoume na pycckuit a3vlKk caedywoujue 0e31uuHvle NPeono-
HCCHUA.
1. Itis easy to understand why warmer water should evaporate more rapidly
than cold.
2. It may happen that many of the evaporated molecules finally return to the
surface of the liquid and recondense.
3. Itis well known that electrical charges in motion constitute a current.
4. It has been found that laser powerful beams can be turned into electricity
with a very high efficiency.
5. It is obvious that a current will not flow in a circuit made up entirely of
metallic wires.
6. It stands to reason that it is possible both to increase the resistance of the
rheostat by making the diameter of the wire smaller and to decrease its resis-
tance by making the diameter of the wire larger.
7. It is common practice in computer science for the words "computer" and
"processor” to be used interchangeably.
8. It is more correct to say that the metal atoms absorb the radiation, but the
effect is an increase in the kinetic energy of the electrons.
9. For the reason it is of interest to study similar effects in other radioactive

nuclei...
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1. Ilepeseoume cnedyrwouiue npeonosricenus Ha pycCcKuili A3vlK, o0pa-

wiaa GHUMaHue Ha Imgasy.

A.

1. Itis an accelerator that accelerates elementary particles of matter and im-
parts to them enormous energy.

2. It was Rutherford who first proposed a general theory of radioactive trans-
formation.

3. It is in a transmission line that one should use as good a conductor as
possible.

4. It is the flow of current in the conductor of that device which produces a
magnetic effect.

5. It was Mendeleev who had spent twenty years studying the chemical
elements.

6. It is hydrogen, one of the elements composing water, that attracts the at-
tention of scientists.

7. It was not until the middle of the 19y century that the molecular-kinetic
theory of gases found its further development.

8. It was not until October 4, 1957 that the world's first man-made satellite
was launched.

9. It was not until 1765 that the first steam engine for industrial purposes
was constructed by Polzunov.

B.

1. In fact, experience shows that ions with two or more charges do occur
though they are less common than those with only one.

2. Air does condense completely to a liquid when the temperature is lowered
to —196°C.

3. It was the diameter of the wire that we did change to obtain better results.
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4. The electrons do tend to flow from the point of lower potential to that of
higher potential.

5. It should be noted that certain alloys of iron do make stronger electro-
magnets than cast iron or hard steel.

6. Franklin did demonstrate that atmospheric electricity and static electricity
are one and the same thing.

7. We can and do increase the productivity of labour by introducing new
machines and methods of work.

8. We generally think of water as a liquid. It does not mean that that is the
only possible state in which water does exist.

C.

1. Closely related to the subject of electronics is the field of automatic control.
2. Shown in Fig. 3-29 is the basic transistor circuit.

3. Developing rapidly in recent years has been an important field of science —
quantum electronics.

4. Proportional to the number of ampere turns is the strength of an electro-
magnet.

5. Of particular interest is the fact that electrons meet more resistance when
the conductor is hot than when it is cold.

6. Harmonic in type is the motion of the molecules of a solid.

7. Wound on the rotor are a number of turns.

8. Included with most computers is an operator control console.

UHpuHumue

NuduantB — 370 HEeAM4HAs GopMa riarosia, KOTopasi Ha3bIBaeT IEUCTBHE,
HO HE yKa3bIBaeT HA JIMIIO, YUCIIO U HakioHeHue. PopManbHBIA MPU3HAK WH-
dbunuTHBa — vacTtuia ''t0", KoTopas B HEKOTOPBIX clydasx omyckaercs. B

aHTJIMHACKOM S3BIKE UMEIOTCS Cleayroe GopMbl MHOUHUTHBA:
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Active Voice

Passive Voice

Simple to use to be used
Continuous to be using --
Perfect to have used to have been used

Perfect Continuous

to have been using

[lepeBoa MH(GUHUTHBA HAa PYCCKUH A3BIK 3aBUCUT OT €r0 (PYHKIIMH B MPE-

JIOXKCHHMH. I/IH(i)I/IHI/ITI/IB B aQHIJIMMCKOM MpCAIOKCHUN MOJKCT BBIIIOJHATL CJIC-

nyromue QyHKIuu:

L [loanexaniero. Crout B Hayale MNpCaIOKCHUS IICPCa CKa3yCMbIM, IICPC-

BOAMTCS HA PYCCKHI S3bIK HEOTIPEAEICHHON (POPMOIl Ti1arosia UM CylecTBU-

TCIbHBIM.

To complete this laboratory experiment will not take much time.

3aBepLUMTbL 9TOT NabOPaTOPHbIN SKCNEPUMEHT He 3aiiMET MHOTO BPEMEHM.

To build good roads is one of the most important tasks.

CTpouTENbCTBO XOPOLLIMX [0POTr — OfHA 3 Hanbonee BaXHbIX 3a4au.

2. YacTtu cka3zyemMoro:.

a) UMCHHOW YacTH COCTaBHOT'O MMEHHOT'O CKa3yeMoro TIOocje TJarosa-

cs3ku 0 be. TlepeBoautes HeonpeaencHHOH GOPMOI IIaroja Wid Cylie-

CTBUTCJIbHBIM.

The task is to keep low pressure.

3apava 3akntoyaeTcs B TOM, YTOObI NOAAEPXKINBATL HU3KOE AABMEHNE.

Another possibility was to use quartz.

}J,pyraﬂ BO3MOXHOCTb 3aKnto4varnacb B MpUMEHEHNN KBaApLia.
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6) COCTAaBHOI'O I'IaroJIbHOT'0 CKa3zyCMOI 0 IMOCJIC MOJAJIbHBIX I'JIaroJioB U UX
OKBHUBAJICHTOB, a4 TAK>KEC I'JIarojiosB, 0603Ha‘{a}OHII/IX HavaJIo, IMPOJOJI’KCHHUC
WJIM KOHEL[ NeHCTBUS.

The vibration must be eliminated.

Bubpauuto HyHO (CnegyeT) yCTpaHuTb.

It is to be remembered that atoms interact with each other.

Hy>XHO NOMHWTb, YTO aTOMbI B3aMMOZENCTBYIOT APYr C APYroMm.

The temperature begins to rise sharply.

TeMHepaTypa Ha4YMHaeT PEe3KO NoBbILLATLCA.

3. Jomnonnenus (npocroro). IlepeBonutcst HeompeaeneHHOH (HopMOii rarona.

The geologist helped to calculate the stability of the building...

[eonor nomor paccunTaThb YCTOMYMBOCTb 3aHNS. ..

4. a). O6crosrenscTBa 1enu. OTBedaeT Ha Bompoc "mis vero?", ''c kakou

1enp?" MoxeT BBOauThCs corozamu 'in order (t0)" u 'so as (t0)" — uToOwr;
JuTsl TOro 4To0bI. [lepeBoauTCs HA PYCCKUH S3BIK MHOUHUTHUBOM C COIO3aMHU
JUISL TOI'O YTOBbI, YTOBbI unu oTriarojibHbIM CYIIECTBUTEIBLHBIM C
npemiiorom JJIA.

(In order) to understand the phenomenon the laws of motion should be con-

sidered.

UT0Bbl NOHATL 3TO SBNEHWE (/J,J'IFI MOHMMAHUA 3TOro FlBJ'IeHI/IFI), HeO6XO,ElI/IMO

PaCCMOTPETb 3aKOHbI IBUXEHMSI.

0). O6crosTenbeTBa cineacTBust. B 310 QyHKIMU UHPUHUTHB COOTHO-
cutcs ¢ Hapeunsimu t00 — cimmkom; enough, sufficiently — mocrarodso.
NupuHUTHB MMeeT MOJATBHBIN OTTEHOK BO3MOXXHOCTH ¥ TICPEBOJIUTCS Ha
PYCCKHMM SI3BbIK HeompenesieHHoW Qopmoii riarona ¢ corwo3om UTOBBI,

JJ1A TOI'O YUTOBbI u ¢ nodasineHuem riarona 'Modb' .
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Some molecules are large enough to be seen in the electron microscope.
HekoTopble MOnekysbl 4OCTaTOMHO Borblune, YToObl MX MOXHO ObINo yBU-
[€eTb B 3NEKTPOHHbIA MUKPOCKOTT.

The foundation is too unstable to install existing machines.

OcCHOBaHWe CULWKOM HEeyCTONYMBO, YTOBLI MOXHO ObINO yCTaHaBnMBaThb CY-

LLieCTBYHOLLee 060pyAoBaHMe.

i OmnpeneneHus, KOTOPOC CTOUT IIOCJIC OMMPCACIACMOIO CYICCTBUTCIILHOTIO.

MoskeT nepeBOAUThCS Ha PYCCKU SI3bIK:

a) CYIIECTBUTENIBHBIM (KOTria MHOUHUTUB B aKTHBHOM 3aJI0T¢)

Gases have the ability to become ionized.

[a3bl 06nagatoT CnoCOBHOCTLI0 K MOHM3ALIMMN.

0) HeomnpeeneHHOM hopMol ri1arona (Korjaa MHGUHATUB B AaKTUBHOM 3aJI0T¢)

Energy is defined as the capacity to do work.

3Hepr|/|ﬂ onpenendercs Kak CNocobHOCTb coBepLaTb pa60Ty.

B) OPpUAATOYHBIM OIIPCACINTCIIBHBIM MMPCAJIOKCHUCM (KOFI[a HH(bHHHTHB B

CTpaIaTeIbHOM 3aJIoTe), CKazyeMoe KOTOPOTO MMEET OTTEHOK IOJKEHCTBO-
BaHUs1, BO3MOKHOCTH WJIH OyIyIIEro BpEMEHH.

The apparatus to be assembled is very complicated.

HY>XHO (MOXHO) cobpaTb

0Y€Hb CIOXHbIN.
ByayT cobupatb

[pubop, KoTOpbIN

IpuMeyanus:

1. Kak onpenenenne K TOPAIKOBBIM YUCIUTEIBHBIM U K IPHJIAraTeIbHOMY
"last" nHOUHUTUB MepEeBOAUTCS JTUUHON (HOPMOI I1aroja B TOM BpeMme-
HU, B KOTOPOM CTOHUT CKa3yeMO€ aHTIIMICKOTO MPEITOKCHHUS.

Newton was the first to discover the basic laws of motion.

HblOTOH nepBbIM OTKPbIIT OCHOBHbIE 3aKOHbI ABUXKEHWUA.
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2. Eciu nnpuHuTHB B QyHKUMU ONMpeAeseHus] BBIPAaXEH IIarojioM, cOOT-
BGTCTBy}OHII/Iﬁ 9KBUBAJICHT KOTOPOI'O B PYCCKOM A3BIKC Tpe6yeT II0CJIC
ce0st mpeyiora, TO 3TOT NPEJIor MPHU MEePeBOJe HA PYCCKUM S3bIK CTa-
BUTCSI TIEPEJ] COFO3HBIM CJIOBOM ''KOTOPBIH .

Here are some more figures to be referred to later.

BOT eLLe HeCKOMbKO Lindp, Ha KoTopble BYayT CCbinaTbCs No3xe.

CnoxHble 060pombi ¢ UHGhUHUMUBOM

I. Ciio:xnoe nomiexamee (nan UMeHNTeIbHbINH najiesk ¢ MHGUHUTHBOM)

Ci0:xHO€ IoAJIeKalee

v v

Honuexammee Nndunurus

JOJIDKHO OBITh BBIPAXKCHO.

1. Jluunoit gopmoii riaronoB, 0003HAYAIOMIUX YMCTBEHHYIO JEATEIHHOCTD
WM YYBCTBEHHOE BOCHpHUSATHE, B CTpajaTeabHOM 3anore. Hanbonee pacmopo-
CTpaHEHHBIMH W3 HHX sBJIsrOTCa: tO assume, to believe, to consider,
to claim, to conclude, to declare, to expect, to find, to feel, to formulate,
to guess, to hear, to indicate, to know, to mention, to notice, to observe,
to predict, to prove (moxa3siBath), t0 say, to see, to state, to suggest,

to suppose, to think u ap.

2. I'maronmamu: to appear, to seem, to happen, to prove (oka3biBaThCs),

to turn out B 1elICTBUTEILHOM 3aJI0TE.

3. T'maronom-cBsi3koii t0 be, 3a kotopsiM crieayroT npuiararenbhsie: likely,

unlikely, certain, sure.
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Bo3moxkHEbI 1Ba ciocoba mepeBojia 000poTa "'cioskHOe Toaiexaniee’ .

1. IlepeBona HauMHAETCS CO CKA3yeMOIo, KOTOPOE IEPEBOJUTCS HEompeae-
JICHHO-JIMYHBIM MPEIOKEHUEM (COOTBETCTBYET 3-MY JIMIY MHOKECTBEHHOTO
quclia, HApUMEp, coobuarom, npeononoxcuu, uzgecmuo u T.11.). Cam 000-
POT TIEPEBOUTCS TPHUIATOUYHBIM JIOMOJTHUTEIBLHBIM MPEI0KEHUEM C COFO30M

YTO (pexxe UTOBbI, KAK), B KOTOpOM UHPUHUTUB CTAHOBUTCS CKA3yEMbIM.

2. ITlopsiiok COB aHTJIMKWCKOTO MPEMAJIOKEHHUSI COXPaHsIEeTCs, UHQUHUTHUB T1e-
PEBOAUTCA CKAa3yCMbIM, a CKa3yCMOC aHTJIUHCKOTO MMPCAIOKCHUA IICPCBOINT-
Cs1 BBOJHBIM INpeaioxkeHueM ¢ corozom KAK.
The prices are expected to fall.
1. OxupgatoT, 4To LeHbl ynagyT (ByayT nagatb).
2. LleHbl, kak oxmuaatoT, ynagyT (6yayT nagatb).
This reaction turned out to lead to good results.
1. Okasanocb, YTo 3Ta peakuUus faeT XOpoLmne pesynbTaThbl.

2. JT1a peakuus, Kak Oka3asiocb, 4a€T XOPOoLKUe pe3ynbTaThbl.

Ilpumeyauuns:

1. T'maron to find B oGopore "cioxkHOe mojiexainee” 9acTo MepeBOIUTCS
"OKa3bIBATHCS .
Coal was found to be rather abrasive.

Okasanochb, 4To yronb UMeeT 3Ha4nUTElbHbIE a6pa3VIBHbIe CBOWACTBA.

2. Ecnu B obopote "crnokHOe mojiexariee” riaroia t0 prove cTouTt B ak-
TUBHOM 3aJI0Te, OH UMEET 3HAYCHHE ''OKa3bIBAThCA', €CIIM B CTPAIATEIHHOM
3ajiore, TO OH O3HAYaeT ' JOKa3bIBaTh' .

Gold proved to be unattacked by moisture.

Okasanocb, YTO Ha 30M10TO He ,El,el7ICTByeT Bnara.
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Gold was proven to be unattacked by moisture.

[lokasanu, 4To Ha 30M10TO He [IeiCTBYET Brara.

3. Ecmu B 0b6opote "cioxHoe moanexamiee” MHOUHUTUB BBIPAXKEH TIaro-
J0M-CBs3Ko# 10 be, To rimaron to be MoxHO He mepeBoANTS.
The interpretation was found to be convincing.

ObbscHeHWe oka3anoch yoeauTerbHbIM.

4. Ecnu B mpemiokeHWH ¢ 000poToM "CIIOKHOE Mojyiexkariee’” 3a ckasye-
MBIM CIICAYeT JOMOJHEHHE ¢ TpeuioroM by, a 3aTeM HHPUHHUTHB, TO MPH Tie-
pPEeBOJIC Ha PYCCKUH SI3BIK ATO JIOMOJHEHUE CTAHOBUTCS IOJICIKAIINM TJIABHO-
ro TPEIIOKEHHSI, a TJIAarojl B CTPaJaTeIbHOM 3aJI0Te 3aMEHSICTCS TJ1arojoM B
AKTHBHOM 3aJIOT'€ M CTAHOBUTCS CKa3yeMbIM TJIABHOTO TIPEIIOKEHHUS.

The goods are reported by the sellers to have been shipped on Friday.

[MocTaBLMKK COOOLLAOT, YTO TOBAPbI ObINM OTIPYXEHDBI B NATHNLLY.

1. Caoxnoe nonoaHenne (niu QO0bEKTHBINH NajieK ¢ MHGUHITHBOM)

Cl1okHO€ TOMOJTHeHN e

v v

Honnexaiee —|——|— Jononnenue |-+| Undunutus

| |

ecezoda e eblpasriceno cyuiecm-
AKMUBHOM 6UMEJIbHBIM 6 oﬁmeM
3anoze naoesice uiu TUUHbIM
mecmoumenuem 6

00beKmMHOM naoedice

JOJIKHO BBIpaXKaTh.
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1. Mmuenue, cyxieHue, npeamnonoxenue: to assume, to believe, to con-
sider, to declare, to expect, to find, to know, to prove, to suppose, to show,
to think u ap.

2. YysctBeHHoe Bocmpusitue (mociie HUX WH(QUHUTHB CTOUT 0€3 YaCTHUIIbI

"'t0"): to see, to hear, to feel; to notice, to observe, to watch.

3. JKenanwme, npocr0Oy, TpeOOBaHue, npukazanue: t0 want, to wish, to de-

sire, to like (would/should like), to require, to order u ap.

4. Paspemenue, npunyxaeuue: to allow, to permit, to enable, to cause,

to force, to make.

OO6opoT "'c0KHOE JOMONHEHHUE" TMOCIE TI1arojoB MEePBBIX TPEX TPYII Tie-
PEBOAUTCA MPUIATOYHBIM HOIIOJIHHUTCIBHBIM IIPCHIIOKCHUEM C COH3aMHU
YTO, UTOBbI, KAK. IIpu 3TOM AOMNOJHEHWE CTAHOBUTCS MOMJICKAIIUM, a
I/IH(i)I/IHI/ITI/IB — CKa3yCMbIM IIPUAATOYHOI'O IIPCHIJIOKCHUA.

The ancients thought a molecule to be the smallest particle of a substance.
AHTWYHbIE y4eHble fymarnu, YTO MOrekyrna — 3T0 HauMeHbLLas YacTuLa BeLLecTsa.
During the experiment they saw the temperature fall rapidly.
Bo Bpems onbiTa OHM BUAENK, 4TO (Kak) TemnepaTtypa beiCTpo nagana.
We want them to take part in this conference.

Mbl XOTUM, YTOBbI OHW NPUHSANM y4acTue B 3TOM KOHepeHL K.

[Ipu mepeBose Ha PycCKUM S3bIK 000pOTa ''CII0KHOE JIOMOJIHEHHE' TOCIe
riarojoB to make, to cause, to force, kak mpaBuiI0, COXpaHSAETCS MOPSAIOK
CJIOB aHTJIMHCKOTO TIPEIIIOKCHHS.

An increase in temperature makes particles of any substance move more rapidly.
[oBbILLeHMe TeMnepaTypbl 3aCTaBnseT YyacTuubl Noboro BelecTsa ABUraTbCs

BbicTpee.
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[Tpu nepeBoae obopota "crnoxkHoe noronHeHue" mocie raaronos to allow,

to enable, to permit moxHo:

1) coxpaHUTH MOPSIIOK CJIIOB aHTIMICKOTO MPEIOKEHUS, eClr HH)UHUTHB

uMeeT (opMy aKTHBHOTO 3aJI0Ta,;

2) TepeBOANTh MHPUHHUTHUB Cpa3y IMOCIe CKa3yeMoro, ek OH UMeeT Gpopmy
CTpaaaTCJIbHOIO 3ajora.
1) This enabled the scientists to state the laws of planetary motion.
OTO NO3BOMNMIO YYEHbIM CPOPMYNMPOBATL 3aKOHbI ABUMXKEHMS MNaHET.
2) This enabled the laws of planetary motion to be stated.

370 N03BONMMO CCHOPMYNMPOBATL 3aKOHbI ABWKEHUS MMAHET.

NHugpuHumueHbIl 060pom ¢ npednozom "for"

Oo6opor "'for + cymecrBuTejbHOE (HJIM MeCTOMMeHHe) + HHPUHUTHB'
MIPEICTABIIACT COOOM SIUHYIO0 CHHTAaKCHUECKYIO TPYTIY, B KOTOPOU JeHCTBHE,
BBIPAKCHHOE HMHPUHUTUBOM, TTPOU3BOIST JIUIIO WIIA TPEIMET, 0003HAUCHHBIC
JaHHBIM CYIIECTBUTEIbHBIM UM MECTOMMEHUEM.

Oo6opor "'for + cymecrBuTeibHOe + HHPUHUATUB'' BBITIOIHICT (PYHKIIHH
Pa3IMYHBIX YICHOB MPEIOKEHUs (B HAYYHO-TEXHUUCCKOM JINTEpaType valle
Bcero (DYHKIIUU OOCTOSATEILCTBA IICITU HIIH CIICICTBUA).

Ha pycckuil si3bIk 3TOT 000pOT NEPEBOAUTCA HEOIpeaeaeHHON (opmoit
rjiarojia Uiy NPUAATOYHBIM MPEJIOKEHUEM, MOJUIeKAIUM KOTOPOro CTaHO-
BUTCSI CYIIECTBUTEIHLHOE WJIM MECTOMMEHHUE dTOTO 000pOTa, a CKa3yeMbIM —
WHQUHUTHB, IPH 3TOM nipeitor 'for'” omyckaercs.

It is necessary for the reaction to be accelerated.
Heobxoammo yckopuTb peakLyio.
There must be two objects involved for a force to exist.

HeoGxoanmo Hanuune AByX NPeAMETOB ANs TOro, YTobbI CYLLECTBOBaNa cuna.
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YnpaxHEeHHSI

l. Onpeodenume Qyukyuro unuuumuea 6 ciedyrouux npeonoiice-

Husax. Ilepesedume npeodnosricenus Ha pyccKuil A3vlK.

A.
1. To conduct an electric current is to transmit electrons.
2. To conduct an electric current a source of power is needed.
3. To prove that lightning is atmospheric electricity Franklin carried on his
famous Kite experiment.
4. To prove that lightning is atmospheric electricity required systematic ob-
servations and experiments.
5. To explain why the formulas given here are correct would require much time.
6. To explain why the temperatures of the observed bodies are quite different
one should refer to the law of thermodynamics.

B.
1. In order to decrease friction in the working parts of the machines their
frictional surfaces are lubricated...
2. For friction to be decreased in the working parts of the machines frictional
surfaces of the parts are lubricated...
3. In order to do mechanical work two conditions are necessary, namely,
there must be a force and it must act through a distance.
4. For mechanical work to be done two conditions are necessary, namely,
there must be a force and it must act through a distance.
5. The process of conducting an electric current through a liquid in order to
produce chemical changes in that liquid is known as electrolysis.
6. Any absorption in this region is too weak to be observed.
7. Titanium is too active to be found free in nature.
8. This substance is brittle enough to be easily ground to a powder.
9

The method is accurate enough to give reliable results.
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C.
1. The question to be answered requires some time.
2. A voltmeter is an instrument to be used for measuring the potential differ-
ence between any two points in a circuit.
3. The useful work to be done by a machine is less than the total work to be
performed by it.
4. Cast iron is a general term to be applied to iron-carbon alloys containing
more than 2.14% of carbon.
5. When the currents to be detected and measured are very small one should
use a galvanometer.
6. When a gas is heated at constant volume, no work is done by the gas. The
specific heat to be obtained by this method of heating is known as the specific
heat at constant volume.
7. Robert Hook was the first to demonstrate the simplicity of the basic law of
elasticity.
8. The first person who was the first to make motor transport really popular
was Henry Ford, an American manufacturer...
9. Russian scientist Petroff was the first to prove that metals can be charged
by friction.
10. Daniel Bernouilli was the first to discover and formulate in 1738 the law
explaining gas pressure on the wall of a container as a result of the collision

of separate molecules.

Il.  Ilepeseoume cnedyrwouiue npeonosxcenus Ha pycckuili A3vlK, 00-
pauian 6HuUmanue Ha uudmuumue.
1. To develop high-efficiency systems with low maintenance requirements
considerable effort has been made.
2. The inside of the tube is to be carefully cleaned to remove dust and other

foreign matter.
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3. To determine the relation between pressure and volume at constant tem-
peratures it is necessary to maintain a given, constant mass of gas at constant
temperature and observe how the changing of pressure affects the volume to
be occupied by this mass of gas.

4. Copper to be used for tubing has high corrosion resistant qualities.

5. The rate of gas flow does not have to be large.

6. It is important to know the basic principles to be observed in the design
and use of optical equipment.

7. Itis to be remembered that the object of Joule's experiment was to obtain
the relation between heat and work.

8. In fact, to measure the current strength and the voltage is not difficult at
all, for all you have to do is to connect an ammeter or a voltmeter in the cir-
cuit and then you can directly read off the amperes of the former or the volts
of the latter.

9. To test the accuracy of the method will take some time.

10. For small currents to be detected and measured one should use a galva-

nometer.

I1l. Ilepeseoume cnedyrougue npeonosricenusn, oopawias 6HUMAaHue HA
odopom "'cnoxcnoe noonesxcauiee ¢ uHpunumusom''.
1. Heat is known to be a form of energy but some centuries ago it was sup-
posed to be a kind of a substance which was believed to flow from a hotter
body to a colder one.
2. Some liquids prove to be good conductors of electricity.
3. Some very sensitive galvanometers are reported to detect a current as
small as 10™ of an ampere or even smaller.
4. In point of fact, electrons and holes are considered to be the negative and
positive carriers of electric charges, respectively, and they are certainly re-

sponsible for the conductivity of a semiconductor.
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5. Particles of matter under certain conditions behave much like the planets
in the air; the chief difference between a particle and a planet appears to be
that of size.

6. Germanium atoms have been found to consist of a nucleus and 32 electrons.
7. Previously, Danish groundwater resources have been considered to be
stable, well protected and of a very good quality.

8. India appears to have been acquainted with iron and steel from an early age.
9. Amorphous substances such as glass and resin proved to have no definite
melting point.

10. In consequence, the hole appears to move through the crystal in the oppo-
site direction, that is to say, from the positive end to the negative one.

11. As for conductivity in open air, air is found to be a conductor only when

ionized.

IV. [Ilepeseoume cnedyrwouue npeonosxcenus Ha pyccKuil A3vlK, 00-
pawan eHUManue Ha 060pom "' cioricHoe 00nOIHeHUue ¢ UHPUHUMUEOM'' .
1. We know the strength of the current to depend on the resistance of the
circuit.
2. The ancient philosophers believed motion to be a forced, temporary state
of a body due to the action of external forces.
3. Experiments show the force of gravity acting upon a given body to be dif-
ferent at various points on the Earth.
4. Everyday observations show hot objects to radiate much more heat than
cold ones.
5. We know gamma rays not to carry a charge of electricity and not to be de-
flected by either an electric or a magnetic field.
6. The addition of heat causes the molecules of a substance to speed up and

makes it expand.
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7. Attractive forces make molecules collide.

8. The addition of some new elements allows new substances with new
properties to be obtained.

9. The third law of thermodynamics permits the behaviour of a substance at
a very low temperature to be explained.

10. The plasticity of steel allows it to be worked either hot or cold.

11. Heat absorbed by a liquid causes the liquid to evaporate.

12. Hydrolysis at high temperatures permitted the reaction to be carried out in

30 minutes.

V.  Ilepesedume cnedywujue npeooxceHus, onpeoenas @QyHKuyuu
unH@unumuea u uH@uHUMUBHBIE 0OOPOMBL.
1. The stability of an object is measured by the amount of work to be re-
quired to make it take a new position.
2. New challenges have to be met by the water suppliers, as more and more
abstraction sources have turned out to be contaminated.
3. Each wheel is assumed to rotate independently.
4. In order for a monitoring system to be effective, however, one must be
knowledgeable of the construction of the monitored equipment.
5. In agreement with the theory we found the phase velocity to depend only
slightly on frequency.
6. The problem proved to be less critical than was assumed at first.
7. A problem to be solved by a digital computer must be expressed in
mathematical terms.
8. If corrosion arises, an accurate diagnosis must be made in order to carry
out the correct treatment.
9. Nickel is used for covering iron and brasses to make them look better.

10. The addition of tin allows rust-resistant properties to be improved.
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11. The wave nature of X-rays was finally established: X-rays were found to
be waves of exactly the same nature as light but of smaller wave length.

12. Epinus was the first to discover charging by induction. He was also the
first to apply mathematics to the study of electricity and magnetism.

13. To charge an object by induction means to charge it by the influence of an
electrified body at a distance. Hence, to charge an object by induction, one
should hold a charged body at some distance near the object to be charged.

14. This binding force and the force of electrostatic repulsion of the positively
charged cores appear to be in equilibrium.

15. Molecules are too small to be seen even with the most powerful mic-
roscope.

16. A transistor has no filament to be heated.

lMpuyacmue

[Ipuyactue — 310 HenMMuHAs Gopma riaroja, KoTopas 00aaeT nprusHaKa-
MU KaK MpUJIaraTelibHOTO, TaK U riaroja. K riaroisHbIM CBOWCTBAM MpHYac-
TUSI OTHOCHUTCSI €T0 CIIOCOOHOCTh MMETh MPSIMOE JOIOJHEHUE, OMPEISISAThHCS
HapeYueM U UMETh (OpMbI BpeMeHH (KOTOPOE HOCHT OTHOCHTEIILHBIN Xapak-

TEp) | 3ajora.

DopMbI NPpHYACTHSA

Participle | Participle Il
Simple Perfect (or Past Participle)
Active Voice asking having asked =
Passive Voice being asked having been asked asked
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[Tpuyactre B aHTTTHHACKOM MIPEUTOKEHUH MOYKET BBITOIHATH (DYHKITUH:
1) nesoro wau npasoro onpexaencuus (Participle I, Simple u Participle 11);
2) obcrositenbcTBa (Bce GOpPMBI IPUYACTHS).

[IpudacTre, 32 KOTOPHIM CIEAYIOT MOSCHSIOIIUE CIIOBa (JOMOJHECHHE WU
00CTOATENILCTBO), 00pa3yeT MPUYACTHBIN 000pOT. DYHKIIMU ONpPEACICHUS U
00CTOSITEIECTBA MOXKET BBHIMIOJHATH KaK OJIMHOYHOE MMPUYACTHUE, TAaK U MpUYa-

CTHBIN 000pOT.

®yHKyus onpedeneHus

1. Participle 1, Simple; Active Voice 0e3 nosICHAIOIINX CJI0B, KaK MPaBuUIIo,

CTOUT 1nepea onpeaAcsICMbIM CYHICCTBUTCIBHBIM W IICPCBOAUTCA Ha pYCCKI/Iﬁ
SA3BIK ITIPUYIACTUCM ,Z[GﬁCTBPITGHLHOFO 3aJi0Tra HACTOAIICTO BPpECMCHU.
The distance from the initial point to the travelling body is called the co-ordinate
of the body.
PaccTosiHMe OT HayarnbHOW TOYKW [0 ABWXYLLErocs Tena HasblBaeTCs KOOpau-

HaTOM 3TOro Tena.

2. Participle 1, Simple, Passive Voice B ¢hyHKIIUU onpeaeacHus ynoTpeos-

ercs pexe, yem Participle 1, Active Voice u, kak mpaBuIo, CTOUT TOCJIE OIpe-
ACIEICMOT0 CYHICCTBUTCIIBHOTO. HepeBOIlI/ITC}I Ha pYCCKI/Iﬁ A3BIK MPUYACTUA-
MU, OKAHYMBAIOIIUMUCS HA —Mblll VI —yuiics (-uuiics), WA MPUIATOUHBIM
OIIPCACINUTCIIBHBIM IIPCIIIOKCHUCM.

The investigations being carried out were of great importance.

[NpoBognMble

ncecnefoBaHNs UMenm BorblIoe 3HaYeHMe.
[poBoamBLUMECS

3. Participle 1, Passive Voice B ¢pynkuuu onpeaencHuss 0e3 MOSCHSIIOIINX

CJIOB MOJKCT CTOATH KaK IMOCJIC OIPCALCIICMOro CylmeCTBUTCIIBHOTO, TaK U I1C-
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pen HuM. IlepeBomuTCS HAa PYCCKUM SI3BIK CTPAAATENIbHBIM HPUYACTHEM C
OKOHYAHUEM —Mblil, -Hblll, -Mbl.

The problem considered _
was of great interest.

The considered problem
PaccmatpuBaemas

} npobnema npeacraensna 60nbLLIOK NHTEPEC.
PaccMmoTpeHHas

Ipumeyanus:

1. IlpuuyacTHBIE 0OOPOT, T.€. MPUYACTHE C TMOSACHSAIOUIMMHU CJIOBAMH, B
GbyHKIIMU OmpeielIeHUs] CTOUT, KaK MPABUIIO, MOCJIE OMPENEIsIeMOro CyIIecT-
BUTCJIbHOTO M IICPCBOAUTCA Ha pYCCKI/IP'I SA3BIK COOTBCTCTBYIOIIHUM ITPHUYACT-
HbBIM O60pOTOM WM IPUAATOYHBIM OIPCACIUTCIIbHBIM IMPCIOKCHUCM.

Electrons forming an atom are in motion.

OneKTPOHbI, 0Bpa3ytoLLe aToM, HaXOAATCS B ABUKEHMM.

The problems discussed at the conference were interesting.

Mpobnembl, obcyxaeHHble (KoTopble 0BCYyXOanucb) Ha KOHQepeHumn, Obinm

WHTEPECHbLIMU.

2. OnMHOYHBIC TPUYACTUA B (DYHKIIMU OMpPENETICHUs, CTOSIINE B aHTIIUM-
CKOM 3BIKC IIOCJIC OIIPCACIIACMOTIO CYIICCTBUTCIBHOIO, IIPHU IICPCBOJAC CTa-
BATCH MICpCa ONPCACIISICMbBIM CJIIOBOM.

The substance obtained was pure.

MonyyeHHOe BelecTBO GbINO YACTLIM (HE COAEPXKano npuMecei).

3. B ¢ynkuu npasoro onpexaeienus Participle Il, oOpa3zoBanHoe oT ria-
TOJIOB, MMEIOIIUX MOCIIe ce0s MPEIor, MEPEBOIUTCS HA PYCCKHIA SI3BIK OTpe-
JCTUTEIbHBIM MTPUIATOYHBIM TPEIIOKEHHEM, HAYMHAIOIIMMCS C COOTBETCT-
BYIOIIETO MPEJIOra, KOTOPBIA CTABUTCS MEPe]] OTHOCHTEIbHBIM MECTOUMCHH-

eM "KOTOpBbIN".
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The data referred to in this paper is reliable.

ﬂ,aHHbIe, Ha KOTOpPbIE CCbINatoTCA, 3aCnyXnsaroT AOBEPUS.

4. Ecnu mocie TaroyibHoi (opMbl ¢ okOHYaHHEeM —ed CTOUT Mpemsior ¢
TIOCJICIYIONIUM CYIIIECTBHTEILHBIM, TO 3TO, Kak mpaswiio, Participle I1.
The work performed by this scientist showed good results.

PaboTa, BbINONHEHHAs 3TUM yYeHbIM, Jana XopoLlne pesyribTathl.

5. Ecnu B NpCAIOKCHHUN PAOOM CTOAT ABC IJIarOJbHBIC (I)OpMBI C OKOHYa-
HueM —ed, To nepBas opMa, Kak MPaBUIIO, ABJISIETCSA NIPUIACTHEM B (DYHKIIUN
oIpeiesieHus], a BTopas — ckazyembIM B Past Simple,

The substance obtained contained some admixtures.

Mony4eHHOe BeLYEeCTBO COLepKano npyuMecy.

®yHKyus o6cmosamenscmea

1. Participle I, Simple, Active Voice B pyHKIHH 00CTOSTEILCTBA IIEPEBO-

JTUTCS JICCPUIacTHEeM HECOBEPIICHHOTO BHaa (4TO jAenas?) Wik MPHIaTOY-
HBIM OOCTOSITEIILCTBEHHBIM MIpeIoKeHneM. B aroi dyHkiuu manHas ¢popma
MPUYACTUST YaCTO MMeEET repen coOoi coro3bl When, while. B atom ciyuae
BO3MOXEH TIEPEBO/T C IPEITIOTOM npu + cyujecmeumenvHoe.

When working with the microorganisms we found that they produced a variety of

antibiotics.
Pabotas ¢ MUKpOOpraHn3Mamu, Mbl y6el£|1|/|ny|0b’ YyTO OHW BbI-
Mpu paboTe ¢ M1KPOOPraH13Mami pabaTbiBaioT pasnuiHble aH-

TUONOTUKMN.
Koraa Mbl paboTanu ¢ MUKpoOpraHu3Mamm

2. Participle | Perfect, Active Voice B (hyHKIIMH 0OCTOSTEILCTBA MTEPEBO-

JIMTCS Ha PYCCKUHN SA3BIK JeCIPUYACTHEM COBEPIICHHOTO Buaa (4To cienan?)
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WJIM ITPUAATOYHBIM 00CTOATENILCTBEHHBIM MMpCIOKCHHUEM, CKAa3zyCMOC KOTO-
POro JOJLKHO IPCAIICCTBOBATDH I[Gf/iCTBI/IIO, BBIPAKCHHOMY CKa3yCMbBIM aHT-
JIAUCKOTO MPEIJIOKECHUSA.

Having passed a short distance the car stopped.

[poias KOpOTKOE paccTosiHMe, aBTOMOOMb OCTaHOBWUIICS.

[Tocne Toro kak aBToMobUIb MpoLuest KOpoTKoe pacCToAaHNE, OH OCTaHOBUICA.

3. Participle | Simple, Passive Voice B ¢pyHKIMH 0OCTOATEIHLCTBA MTEPEBO-

AUTCA HA pYCCKI/Iﬁ S3BIK, KaK IIPpaBUJIO, MPUAATOYHBIM 00CTOATENLCTBEHHBIM
MMpCIIOKCHUEM, B KOTOPOM aHTJINICKOE MMpU4aCTUC CTAHOBUTCS CKA3yCMbIM.
Being invited too late he could not take part in the conference.

Tak Kak ero npuriacunu CrinwKomM no3aHo, OH He CMOT NPUHATDL y4aCTUE B KOH-

epeHunu.

4. Participle | Perfect, Passive Voice B ¢hyHKIIMH 0OCTOSATEILCTBA MEPEBO-

AUTCA Ha pYCCKI/Iﬁ SA3BIK ITPUAATOYHBIM 00CTOATEILCTBEHHBIM MMPCIIOKCHUCM
C COI030M ''TIoCIIe TOro Kak'.
Having been tested the new equipment was installed in the shops.

[ocne Toro kak HoBoe 06opyaoBaHmMe BbINo UCMbITAHO, €70 YCTAHOBUIN B LIEXAX.

5. Participle 1, Passive Voice B ¢byHKIMH 00CTOSTEILCTBA, KaK MPABUIIO,

BBOIMUTCS corozaMu When, while — kozoa, if — eciin, unless — eciu...ne, until —
noka...He, though — xors u ap. [IpruacTHbIe 000POTHI ¢ MPEAMICCTBYOIIMMU
COI03aMHU TEPEBOJATCS HAa PYCCKHH SI3BIK MPUIAATOYHBIM OOCTOSTEIBCTBEH-
HBIM TPEIJIOKEHUEM C COOTBETCTBYIOIIMM COIO30M HWIJIM OTTJIaroJIbHBIM CY-
IIECTBUTEIBHBIM C Tipeioramu "mipu” (st coro3o When, while), "6e3" (st
coro3a unless).

When heated, magnetized steel loses its magnetism.
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Korga MarHUTHyt0 CTanb HarpeBatoT, OHa TEPSIET CBOW MarHWUTHbIE CBOWCTBA.
[pw HarpeBaHUM MarHUTHasi CTanb TEPSIET CBOM MarHUTHbIe CBOWCTBA.
Unless heated this substance does not melt.
Ecnu 370 BELLECTBO HE HAarpeBatoT, OHO HE NNaBKUTCA.

bes HarpesaHna 310 BELLECTBO HE MNJIaBUTCA.

Participle Il ¢ mpeamecTByrONUM COI030M @S B (DYHKIIUH OOCTOSITEIHCTBA
NEepPEBOUTCA OOBIYHO KpaTKoW (hOpMOI CTpalaTebHOrO MPUYACTUS C COIO-
3amu "'kak'", "'Tak, kak'.

He solved the problem as stated above.

OH pewnn 3Ty 3agady, KaK yka3aHo BblLLeE.

Participle Il or rirarosnos to give, to see, to state B pyHkmuu 006CTOATEIIBCT-
Ba, CTOAIICTO B HAa4dYaJIC MPCATIOKCHUSA, IIEPCBOANUTCA CICAYIOIMIUM O6p330M:
given — eciii J1aHO; €CJIM UMEETCS; TIPU YCIOBUH

Seen — eciau paccMaTrpyuBaTh

stated — eciiu copmynHupoBaTh
Given the weight and the specific gravity of a body you can calculate its volume.
Ecnn gaH (nmeeTcs) BeC U yaenbHbIN BeC Tena, Bbl MOXeTe BbIYUCAUTL €ro

obbewm.

Hesagucumbliii npu4acmubil o6opom

OT10 000pOT, B KOTOPOM MEpe] MPUYACTUEM CTOUT CYLIECTBUTEIHLHOE B
o0IeM majexe WM JUYHOE MECTOMMEHHE B MMEHHTEIBHOM Tajexke, T.C.
CTOUT CBOE€ COOCTBEHHOE MOJyIeKallee, OTIMYHOE OT MOMAJIEKAIIETr0 BCETo
npeanoxenus. K atoMy nmojuiexaimeMy U OTHOCHTCSI AEMCTBUE, BBIPAXKEHHOE
npudactueM. He3aBuCHMBIN MpUYACTHBIM 000OPOT JIOTUYECKH CBSI3aH C TIPE.-

JIO’)KEHUEM W BBINOJHSIET B HEM (QYyHKUHIO 0OcTosATenbcTBa. HezaBucuMbIi
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IPUYACTHBIA 000POT BCErza OTAETSETCS 3alATON M MOXKET CTOATh B Hadaje
HJIN B KOHIC IMPCAJIOKCHUA.

Ecnu He3aBUCUMBIN IPUYACTHBIA O0OPOT CTOMT B Havajie MPEAJIOKEHUs, TO
OH TIEPEBOIUTCA HAa PYCCKUMN SI3bIK MPUAATOYHBIM OOCTOSTEIHCTBEHHBIM IMPE/-
JIO)KEHHUEM C COI03aMU. K020d, eCiu; maK KaK, nocie mozo, KaK, Xoms v Jp.

Ecnu He3aBUCHMBIN MPUYACTHBIN 000POT CTOUT B KOHIIE MPEIIOKEHUS, TO
OH IICPCBOAUTCA CaMOCTOATCIIBHBIM IIPCAJIOKCHUCM C COI03aMu. a, U, Ho,
npuyem Ui 06€3 HUX.

B o0oux ciydasx npudacthe MepeBOAUTCS JUYHOM (opMoil riarona B
(GyHKIIMU CKa3yeMOoro.

The road conditions being unchanged, the automobile can travel at a con-
stant speed.
Korga (ecnv) BOpOXHbIE YCIOBUS HE M3MEHSIKOTCS, aBTOMOBWUIb MOXET ABu-
ratbCsi C MOCTOSAHHON CKOPOCTbHO.
The term "speed” means the rate of motion, the term "velocity" meaning
the speed in a definite direction.
TepMmuH "speed” o3HavaeT Temn OBWKEHMs, a TepMuH “"velocity" osHavaeTt

CKOpPOCTb B onpeaeneHHoM HanpasieHUN.

Ipumeyanus:

1. He3aBUCHMBIH MPUYACTHBIH 000POT MOXKET BBOAMTHCS Ipeaiorom With,
KOTOPBIN HA PYCCKUM S3BIK HE EPEBOIUTCS.
With the experiments having been carried out, they started new investigations.

[Mocne Toro Kak onbITbl OblNK 3aKOHYEHbBI, OHW HAYanu HOBbIE UCCNEAOBAHMUSI.

2. B He3zaBucuMoM mpuyacTHOM 0bopoTte -ing popma riarosna to be (being)
MOYKET OITyCKaThCA.
The work (being) finished, he went home.

Koraa pabota 6bina 3akoH4YeHa, OH NoLLen 4OMOMN.
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CnoxHoe dononHeHue (unu 06LekmHbIll nadex) ¢ npudacmuem

CITOXHOE A0MnoJiHeHne

v v

Mopnexalyee —|——|— [ononHenne || Mpuactue

gceelda 8 v

aKkmueHom 8bIpaXeHo  cywecm-

3asnoee 8uUmesibHbIM Unu Me-
cmoumeHuem 8 06b-
eKmHOM nadexe

BBIPaXKCHO, KaK IPaBHJIO0, IJIarojiaMu 4yBCTBEHHOTo Bocmpustus: to feel, to
hear, to see, to notice, to observe, to watch u mp.
They watched the temperature gradually rising.

Onu cnegunu (38 TeM), KaK Temnepartypa nocteneHHo noeblillanace.

O6opoT "crmokHOE MOTIOTHEHUE C MPUYACTHEM  TIEPEBOJUTCS HA PYCCKHMA
A3BIK NMPUJIATOYHBIM JOTOJHUTEIBHBIM MPEAJIOKEHUEM C COO30M "4TO' WIIU
"kak", mpu4eM MpUYacTHe CTAHOBUTCS CKa3yeMbIM (T.e. TIepeaaeTcs JINIHON
¢dbopMoii Tarosia), a JOMOJHEHUE — MTOJICKAIIUM 3TOTO IPUIATOYHOTO TIPE/-
JIOKECHHUSI.

Xota 000poT "ci0KHOE JOMOJHEHHE C MPUYACTUEM' TEPEBOAMUTCS, KaK U
000pOT "CII0KHOE OTOJHEHNE ¢ MHPUHUTHUBOM' ', MEXKIY 3TUMH 000pOTaMHU
UMeEETCsl CMbICTIOBast pasHuiia. [Ipuyactue BeIpakaeT JJIMTENbHBIN XapakTep
JEUCTBUSA, T.€. IEUCTBHE B MPOIIECCE €ro COBEPIEHUs, a NHOUHUTHUB BHIPaA-
aeT B OOJBUIMHCTBE CiydyaeB 3akoH4YeHHoe neictBue. [loaTomy o6opot ¢
MPUYACTHEM TIEPEBOIUTCS HA PYCCKUN S3BIK MPUAATOYHBIM TIPEITIOKCHUEM C
IJIaroJIoM HECOBEPIICHHOTO BUA, @ 000POT ¢ UHPUHUTUBOM — MPUIATOYHBIM
NPEUIOKCHUEM C TJIArojoM COBEPIICHHOrO BHAa (MHOTIAa MOXKET IepeBO-

AUTHCA U IJ1aroJiIoM HCCOBCPIHICHHOI'O BI/II[a).
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They saw the temperature gradually Onu Bugenu, 4to (kak) Temnepatypa

rising. NOCTENeHHO MoBbILIANAC.
They saw the temperature gradually Onu BUaenu, 4to Temneparypa nocre-
rise. MNEeHHO NoBbICKIach.

CnoxHoe nodnexauwee (unu uMeHUMeNbHbIU nadex)
C npuyacmuem

CnoxHoe nognexatiee

v v

Mopnexaee +—}— Mpuyactve

8 cmpadamerib-
HOM 3aroee

v

BBIPA’KCHO, KadK IIpaBWJIO, IJIarojlaMu, O603HaanOHII/IMH YMCTBCHHYIO HOCA-

TEJILHOCTh WJIM YyBCTBEHHOE BocmpusaTue: 10 assume, to consider, to expect,
to feel, to see, to observe, to notice u ap.

HepeBon CJICAYCT HAYMHATL CO CKA3yEMOIr'o, KOTOPOC IMCPCBOAUTCA HCOII-
PEIEICHHO-TMYHBIM TIPEJIOKEHHEM (COOTBETCTBYET 3-My JIMIy MHOXECT-
BEHHOT'O YKCJIa, HalpUMep, cuumaiom, Habmodau u 1.1.). CaMm 000poT mepe-
BOOUTCA NMPUAATOYHBIM HOIIOJIHHUTCIBHBIM IIPCIAJIOKCHHUCM C COHO30M "kak"
WM "'9TO", B KOTOPOM IPHUYACTUE CTAHOBUTCS CKA3yEMbIM.

He was seen repairing the engine.

Bugenu, kak (4T0) OH PEMOHTUPOBAnN ABUraTesb.
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YnpaxHEeHHSI

l. Onpeoenume hynxyuto Participle | 6 ciredyrowux npeonosicenu-

ax. Ilepesedoume npeonoircenus Ha pyccKuil A3vlK.

A.
1. Motor cars and airplanes burn liquid fuel producing heat which is con-
verted into the kinetic energy of motion.
2. At an average room temperature a gas molecule travels at the tremendous
rate of several hundred meters per second making more than five milliard col-
lisions with other speeding molecules every second.
3. Being acted upon by an external force a body will change its state of rest
to a state of motion.
4. While freezing water expands by about 9% of its volume.
5. Falling on a special kind of cell, a light beam can generate an electric cur-
rent. The appliance using that phenomenon to produce electricity is called a
photoelectric cell.
6. Being influenced by temperature and pressure, the volume of any sub-
stance is not constant.
7. Being separated from the sun by vacuum the earth receives its heat by ra-
diation.
8. This experiment shows that the air being heated in the flask expands and
shifts the drop of water.
9. Being subjected to high temperatures aluminium loses its strength rapidly.

10. The liquid passing through this pipe is gradually warmed.

B.
1. Having alloyed copper with tin Greeks and Romans formed a new alloy
called "bronze".
2. Having been heated at one end and then left to itself, a solid body eventu-

ally acquires a uniform temperature.
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3. Having determined the number of amperes and volts one can find the re-
sistance of the coil.

4. Having dried the bricks in the sun the ancient Egyptians put up four walls,
and above these they placed a flat roof.

5. Having been adjusted by the operator the machine tool continued to work.
6. Having compressed dry ammonia the piston goes up again.

7. Having been heated the substance occupied every portion of the container.

Il.  Ilepeseoume na pycckuit szvik npeonoxncenus c Participle 11,

npeogapumenvHo onpeoenus e2o PyHKyuio.

A.
1. Heat absorbed by a solid may cause the solid to melt or to change from a
solid to a liquid state.
2. Liquid fuels if used in the cylinders of diesel engines produce heat.
3. If produced by friction heat is usually considered as useless work.
4. The temperature of the liquid obtained remained constant.
5. When alloyed with some other metals aluminium gets much better charac-
teristics.
6. The machines used differed in sizes and designs.
7. The lathe described machined workpieces automatically.
8. If heated magnetized steel will lose its magnetism.
9. The energy transferred by radiation is transmitted from one place to an-
other by waves of exactly the same nature as radio waves.

B.
1. Numerous experiments followed by sound conclusions helped to solve the
problem.
2. The formation of vapour followed by its diffusion in the atmosphere will
be dealt with in the next article.

3. The data referred to in the paper is of great importance.
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4. 10%is a number expressed by one followed by eight zeroes.

5. The Universal gravitation spoken about at the lecture was discovered by
Newton in 1665.

6. The agreement arrived at yesterday is of great importance.

7. Bodies acted upon by some force have changed their state of rest.

8. The substance affected by a magnetic field was a metal.

9. The state of the substance influenced by temperature and pressure is taken

into account.

I1l.  Onpeoderume nezasucumuiit npuuacmusiii 000pom 6 ciedyrOuUx
NPeOI0OHCEHUAX U nepeseoune nPedioHCeHUsA HA PYCCKUIL A3bIK.
1. A gas being heated at constant pressure, work is done by the gas while
expanding.
2. The temperature rising, the bodies expand, their volume increasing.
3. Friction produces heat, the heat produced by friction being considered as
lost heat or useless work.
4. The name electronics is known to be derived from the word electron, the
electron itself being the basic unit of negative electricity and all electric cur-
rents consisting of electrons in motion.
5. Other conditions being equal, iron will oxidize more rapidly than mercury
or silver.
6. In other words, we convert the chemical energy of the fuel into heat en-
ergy, the latter being converted into mechanical and then electrical energy.
7. lron or steel being magnetized, the molecules are moved into a new ar-
rangement which is caused by the force used for magnetizing them.
8. With a car moving with constant velocity, the distance travelled is directly
proportional to the time.
9. With the electric current passing through a wire, the heat developed will

depend upon the amount of current.
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10. The length of a conductor doubled, the resistance is doubled.
11. Non-ionized clean air is also considered to be a good insulator, it often be-

ing used for this purpose in electrical apparatus.

IV. Ilepeseoume cnedyrouwue npeonoricenusn, oopawias 6HUMaAHue Ha
obopomul "'cnosrcnoe noonexcawiee ¢ npuuacmuem'’ u ''ciosxcrnoe oono.-
HeHue ¢ npuuacmuem''.

1. As arule, most of the non-metals are found transmitting only a negligible
current; that is why they are considered as insulators.

2. Newton noticed the apple falling from a tree.

3. We consider pure germanium being a poor conductor.

4. A chemical change was shown as being accompanied by a change in tem-
perature.

5. Early experimenters noticed many bodies becoming hot in consequence of
work but could not explain this phenomenon.

6. The specific heat of a substance has been shown varying considerably
with temperature.

7. Most elements have been found consisting of two or more isotopes. Thus,
oxygen atoms of atomic number 8 are found having atomic weights of 16, 17,
and 18.

V.  Ilepegeoume ciedyrwoujue npeodiorHceHus Ha pyccKuil A3blK.
1. The temperatures being kept below 100°C, a heat storage tank can be con-
structed much cheaper.
2. Knowing that the state of a substance depends on the pressure applied,
one can change a substance into the states desired varying the pressure.
3. When properly hardened steel becomes hard and strong.
4. The energy lost by the hot water is equal to the energy transferred to the

cold water.
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All metals are good conductors, silver being the best.

5

6. The properties described required further investigations.

7. While repairing the machine the operator found two broken parts.

8. Solid bodies offering resistance to a change in form or size exhibit the
property of recovery.

9. Having established relations of independence among physical facts, mod-
ern physics tries to interpret these relations.

10. When acted upon by an external force a body will change its state of rest
to a state of motion.

11. With the distorting force removed, elastic bodies exhibit the property of
recovering to their original state.

12. Newton's laws of motion referred to are to be modified when speed ap-
proaches the speed of light.

13. Having become saturated the vapour may condense in the air.

14. We watched mercury expanding.

15. The fall of temperature of the hotter body was shown by experiments be-
ing equal to the rise of temperature in the other.

16. Having been seen in action the device was greatly modified.

17. Heat was considered as being an invisible weightless substance that could

be transferred from one body to another.

lepyHduli
Simple Perfect
Active Voice asking having asked
Passive Voice being asking having been asked

['epynauii — 970 HenmuyHasi opma riarosa, coBnajaaromas ¢ popmamu npu-

vactus | (Simple u Perfect) u obnanarorias cBoiicTBaMH Kak Ijaroja, Tak U Cy-
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niecTBuTensHOr0. Kak riaronbsHas popma, repyHIni MOKET BbIpaXKaTh KaTero-
UM 3aJI0Ta U BpEMEHH, MOXKET UMETh NpU cede MPsSIMOE JIOTIOIHEHUE U OTIpeie-
JsThCA HapeureM. K MMEHHBIM CBOMCTBAaM Fe€pyHIUsS OTHOCSTCS CIICTYIOLIHE:

a) Tepel repyHIUeM MOXKET CTOSTh MPEJIIOT;

0) repyHIUI0 MOXET MPEANICCTBOBATh CYIIECCTBUTEIBHOE B OOIIEM WIIH
MPUTSHKATEIBHOM MAJEKE WM HPUTSKATEIIbHOE MECTOMMEHHUE;

B) FepyHIUN MOXKET BBIMOJHATH TAKHE K€ CHHTAKCUYECKHE (YHKIIUHU, YTO
U CYIIECTBUTENIbHOE, T.€. (QYHKLUHIO MOJJIEXKAIIEro, YacTh CKazyeMoro, I0-
MOJIHEHUSI, 0OCTOSITEILCTBA U ONPEICICHUS.

Wtak, repyHauii WM repyHARaIbHbIiH 000poT (T.€. FepyHANN ¢ 3aBUCUMBI-

MU CJIOBaMH) MOJKET BBIMIOJIHATH B MPEIUIOKCHUU CIIEAYIONINEe QYHKIIUH:

1. Hoanexamero. B 5Toif GyHKIINN TepyHAUN MEPEBOAUTCS HAa PYCCKUM
A3bIK OTTJIarOJIbHBIM CYLIECTBUTEIbHBIM U UH(PUHUTHBOM.

Lifting this heavy weight is impossible without necessary appliances.

[MoaHATWe 3TOro TSKENOro rpysa HEBO3MOXHO 0e3 1MCnonb3oBaHMA
[oaHATbL 3TOT TAXKENbIN rPy3 HeobxoanMbIX MPUCNOCOONEHNI.

2. YacTu cka3zyemoro:

a) COCTAaBHOI'0 MMEHHOI0 Iocie riarona ''to be" u coueranus riaromna "to

be" ¢ npemmoramu for u against. B aToii pyHkImMu repyHauii IepeBOAUTCS HA
pyCCKI/IfI SA3BbIK OTIJIAroJIbHbIM CYINCCTBUTCIBbHBIM WU I/IH(l)I/IHI/ITI/IBOM, a I10-
ciie mpeasoros for u against — mpuaTOYHBIM MPEATOKECHHEM.
One of the effects of heat is changing a solid into liquid.
OauH 13 pe3ynbTaToB BO3AENCTBUSA Tenna — 3T0 NpeBpaLLeHre TBepAoro Tena B
KNOKOCTb.
They are against postponing the negotiations.
OHW NpoTKB TOro, YTOBbI NEeperoBopbI BbiNK OTNOXEHDI.
They are for discussing this problem as soon as possible.

OHu 3a T0, YT0bbI 3Ty NPOBReMy 06CyaNIM Kak MOXHO ObICTpee.

54



0) COCTaBHOIO IIArOJLHOTO IOCJIE IJIaroJioB, YKa3bIBAIOIIMX HA HAYaJIo,

pOOKEHNE WIH KOHEIT Ipoliecca, a Takke mocie riaroios to like, to love,
to hate, to prefer, to avoid, to enjoy u mocne coueranumii to be worth..., to be
busy....
They have finished discussing the results of the experiment.
OHw oKoHuMnK 06CyXaaTh pesynbTaThl SKCNEePUMEHTa.
He likes taking part in conferences.
EMy HpaBuMTCS NpUHUMATL y4acTie B KOHGEPEHLMSX
It is worth entering into a contract with this company.
CTONT 3aKNKYMTb KOHTPAKT C 9TON KOMMaHWEN.
He was busy drawing up a contract.

OH BbIN1 3aHAT COCTABMIEHUEM KOHTPaKTa.

3. JonosHeHust npsamoco U npednodcHozo. B 3Toil GyHKIMU TepyHAMI
MOXHO IICPCBOANTL OTIJIAI'OJIBHBIM CYIICCTBHUTCIbHBIM, I/IHCI)I/IHI/ITI/IBOM i
MpUAATOYHBIM JOMOJHUTCIIBHBIM IIPCIJIOKCHHUCM.

This forging press needs repairing.
OTOT LUTAaMMNOBOYHbIN NPECC HYXOAETCH B PEMOHTE.
He insisted on using these substances in the experiment.
OH HacTamBan Ha UCMob30BaHWUN 3TUX BELLECTB B SKCMEPUMEHTE.

4. O6cTosiTesbeTBa. B 3TON QyHKIMU Mepel TepyHIueM BCerja CTOUT
[IPEJIOT . in— IIpH, BO BpeMs, B Ipoliecce; ON — MocJie, 110, by — IIPY ITIOMOIIIH,
nocpeacTBoM, myrem; after — mocie; before — no, mepexn; without — 6es...

In solving the problem he made some mistakes.

[pu pewenun (Pelas) 3agayum OH JONYCTUT HECKOSTbKO OLUMOOK.
On reaching the boiling point the water temperature is no longer increased.
Mocne goctuxeHns ([JoCTUrHYB) TOYKW KUMNeHWst TeMnepaTtypa Boabl 6onblue

HE NOBbILLAETCA.
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One can perform work by lifting a weight.
MoxHO coBepLLnTb paboTy, nogHUMas (MOCPeLCTBOM NMOAHATUS) rpys.
Gas volume can be changed without changing its temperature.

ObbeM rasa MOXHO U3MEHWTb, He U3MeHsIS (6e3 M3MEHEHMs) ero Tem-

nepartypy.

5. Omnpenenenusi. Onpenensier CylIIECTBUTEIbHOE M, KaK MPAaBUIIO, BBO-
autest npeayiorom Of (pexxe mpemnorom for). TlepeBomuTcst Ha PyCCKHiA SI3BIK
CYIICCTBUTCIILHBIM B POJHUTCIIBHOM IIAACKCE, I/IH(i)I/IHHTI/IBOM WK IIpuaaTod-
HBIM IIPCAJIOKCHUCM.

There are different methods of obtaining forgings.
CyLLeCTBYIOT pa3nuyHble METOAb! NOMyYeHUs LTaMMNOBOK.
Energy is defined as capacity for doing work.
OHeprus onpegenseTcs kak CnocoBHOCTL BbINOMHATL paboTy.
A thermometer is an instrument for measuring temperature.

TepMoMeTp —3T0 NPUBOP ANs U3MEPEHNs TeMnepaTypbl.

IepyHAuanbHbIlU KOMNeKc (CII0KHbIU 2epyHAuanbHbIlU 06opom)

Crosiiee mepej; repyHIMEM CYIIECTBUTENIbHOE B OOLIEM WIIM TPUTSKa-
TEJIbHOM Ia/IEKE WM MPUTSHKATEIbHOE MECTOMMEHHE YKa3bIBAET HA MPEIMET
WM JIULO, MPOU3BOASAIIEE ACHCTBHE, KOTOPOE BBIPAKEHO TepyHAUEM. Takoi
CJIIOKHBIA O0OPOT MOXHO Ha3BaTh T'€PYHJUAIbHBIM KOMILIEKCOM, KOTOPBIN
MOJKET BBITIOTHATH B MPEAJIOKEHUHN (HYHKIUIO TOIJIEKAIIEer0, UMEHHOW YacTH
COCTaBHOTO MMEHHOI'O CKa3yeMOro, JOMOJHEHUs, 00CTOATENhCTBA, OMpejie-
nenusi. Kak npaBwiio, repyHIMaIbHBI KOMIUIEKC MEPEBOAUTCA HA PYCCKUU
S3BIK TPUAATOYHBIM TPEJIOKEHUEM, MPUYEM CYIIECTBUTEILHOE B OOIIEM

HIIA IIPUTSKATCIIBHOM ITAaJICKE UJIM IPUTSXKATCIIBHOC MECTOMMCHUC COOTBECT-
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CTBYCT B PYCCKOM A3BIKC MOAJICKAIICMY HPUAATOYHOIO HPCATIOKCHUA, a T'C-
PYHIUN — CKa3yEMOMY.
We know of || work and energy being closely related.
Mbl 3HaeMm, 4To paboTa v 3HEPrNS TECHO CBSA3aHbI Mexay cobon.
|. Newton's having formulated this law || was of great importance.

To, yto W. HbtoTOH C(bOpMyJ'IMDOBaJ'I 9TOT 3aKOH, UMEJIO OrPpOMHOE 3Ha4YEHUE.

CpaeHeHue 2epyHOuUs U npu4dacmus

MepyHAani Mpuyactue
@ | Heating copper wire from 0° to 1000
I | increases its resistance by 40%.
5 | HarpeBaHue MeaHoO NpOBOMOKM OT -
5 [ 0° go 100° ysenudMBaeT ee conpo-
= | TvBneHwue Ha 40%.
@ In heating copper wire from 0° to 1000 | Heating copper wire from 0° to 1000
3 | its resistance is increased by 40%. we increase its resistance by 40%.
5 Mpu HarpeBaHWM Me[HOW NPOBONOKK | HarpeBas meaHyt0 npoBonoky ot (00
§ ot 09 go 1000 ee conpotueneHune yee- | 4o 1009, Mbl yBenuymBaem ee conpo-
g nununsaetca Ha 40%. TuBNeHue Ha 40%.
o | The boiling point of water is one hun-
& | dred degrees Centigrade. Boiling water is changing into steam.
é Touyka kuneHus sogbl — 100 rpagycos | Kunswas soga npespallaeTcs B nap.
& | Uenbcus.
| —
@)

YHnpaxkHeHHSsI

|. Onpeoenume ¢hynkuyuto zepynous u nepeseoume npeoyiozHceHUs Ha
PYCCKUIL A3bIK.
1. A generator is a machine for converting mechanical energy into electrical
energy by making use of the interaction between a conductor and a magnetic
field.
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2. Itis possible to add a considerable amount of heat without producing any
temperature change in the given substance.

3. In connecting the ends of the metals with a metal wire, one causes the cur-
rent to flow through that wire.

4. In electric motors, transmission lines and generators heat is useless and
overheating is most undesirable.

5. Programming a computer involves analysing the problem to be solved and
a plan to solve it.

6. Superheating is a process of heating a liquid above its boiling point with-
out converting it into vapor.

7. As heat is a form of energy, studying heat mainly consists in studying the
changes of energy.

8. On charging the electroscope positively, we find that the light does not ef-
fect the rate of discharge of the electroscope.

9. The end where the force lines leave the coil after passing through its cen-
tre act like a north magnetic pole.

10. On connecting the ends of the metals with a metal wire we caused the cur-
rent to flow through that wire.

11. There are some exceptions to this general rule of increased resistance with

increasing temperature.

1. Ilepeseoume npeonorcenus na pycckuil A3vlK, 00pawias 6HUMAaHuUe
Ha 2epyHOUAIbHbLI KOMNJIEKC.
1. Plants are useful sources of energy thanks to their storing the sun's radia-
tion in chemical form.
2. We know of the strength of current depending on the resistance of the
circuit.
3. After their having been compressed gases will return to the original

volume.
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4. Plasma differs greatly from ordinary gases because of its being composed
of charged particles.

5. In spite of its being called a dry cell, that cell is not really dry, everybody
knows of its containing moisture.

6. Their having obtained good results at such a temperature caused a great
surprise.

7. We know of their (three-phase induction motors) being successfully used
in industry.

8. Descartes' and Fermat's merit consists in their having introduced the
method of coordinates.

9. The amperemeter (ammeter) being used to measure the current flowing in

an electric circuit is well known to each engineer.

.  2mo ynpasicnenue na cpasnenue zepynousn u npuuacmus. Ilepe-
geoume NpPeooHceHUus Ha PYCCKUUl A3bIK, NPEOBAPUMENbHO ONpPeoeius -
iNg-gpopmy.

1. Changing the resistance of the circuit, one may control current flow.

2. Changing the resistance of a circuit is one of the methods of controlling
the flow of current in the circuit.

3. The electric current passing through a wire heats that wire.

4. The electric current passing through a wire, the heat developed will de-
pend upon the amount of current.

5. Adding heat to a boiling liquid we make it change its state without chang-
Ing its temperature.

6. By adding heat to a boiling liquid we make it change its state without
changing its temperature.

7. A liquid being heated to the boiling point, its temperature can be raised no

higher.
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8. The process of transmitting energy from one body to another without do-
ing work is called heat exchange.

9. Mechanical energy is a specific physical quantity characterizing the ca-
pacity of bodies for doing useful work.

10. They knew about our having done this work.

11. The characteristic feature of the analytic geometry is applying algebra in
the study of geometry.

12. On being heated, magnetized steel will lose its magnetism because heating

makes the molecules move around rapidly and expands the metal.

CocnazamenbHoOe HaK/TOHEHUe

CocnaraTenpHOE HaKJIOHEHUE BbIpaXkaeT JAeicTBHE, KOTOPOE paccMaTprBa-
eTcs KaK IMpenoiaraeMoe, JKeaaTelIbHOe U BO3MOKHOE MPH OIpeIeTICHHBIX
ycnoBusax. DopMbl cocaraTeIbHOr0 HAKJIOHEHUS TEPEBOJSATCS Ha PYCCKHMA
A3bIK COUYETAHMEM TJIarojla B MPOLUEAIIEM BPEMEHHU C YacTULEH 'Obl" WU C

COX030M "'umoowi".

(I)OpMI)l COCJIAaraTeJbHOro HAKJIOHCHHUA

CuHTeTMYeckue AHanuTtuveckue

Present  |Beipaxaemsie |, he, she be/ ask _
Subjunctive |9edcmeus  |\we, you, they

OMHOCAMCA K
Past Hacmoswemy ||, he, she were/asked should, would, could, might +
Subjunctive |WTu byoywemy |\We you, they Simple Infinitive

8PEMEHU

Bbipaxaembie .
Perfect deticmeust |, he, she had been |should, would, could, might +
Subjunctive |omHocames k |We, you, they had asked |Perfect Infinitive

npowrsiomy
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y nompeGneHue CocCJ/iacamesibHO20 HaK/IIOHeHUs

Tunbl NpeanoXeHUn

Mpumepbl

MepeBon

1. B NpocCTbIX NpeanoxeHnsx

They would like to take
part in the conference.

MM xoTtenocb Obl npu-
HATb y4YacTue B KOHdbe-
PEHLM,

2. B CnoxHbIX npeanoXxeHuax:

a) B npuaatoyHbIx Npeanoxe-
HUSX noAnexalimx nocne 6es-
NYHbIX 060POTOB, TUNA:

It is necessary that...

It is important that...

It is advisable that...

It is desirable that...

6) B npuaaToyHbIX
[0NONHUTENbHbIX
NpeanoXeHUsx nocne
[1aronoB, BblpaxarLLmx
npukasaxve, TpeboBaHve,
COBeT, Npeanoxenue: to order,
to require, to advise, to propose
nT.A.

B) B npnaaToyHbIx
00CTOSATENbCTBEHHbIX
NPeanoXeHnsax Lenu nocne
CO030B:

so that — 4ToObI

lest — 4yToObI...He...

in order that... - ong Toro 4ToObI

r) B npuaaToyHbIx
NPEeaNOXEHUSX CPABHEHMS
Nocre COK30B:

as if — kak ecnv 6ol

as though — kak 6yaTo 6bl

It is necessary that the
work (should) be finished
as soon as possible.

They suggested that this
problem (should) be
discussed immediately.

They lowered the
pressure lest it be too
high.

The instrument behaves
as if it were out of order.

Heobxoaumo, 4tobbl pa-
bota Oblna 3akoHYeHa
Kak MOXHO ObICTpee.

OHU Npeanoxwnu, 4To-
Obl 3TOT BONPOC HEMEA-
neHHo obecyannu.

OHM noHu3unu paBne-
HWe, 4YTobbl OHO He Obl-
N0 CINULUKOM BbICOKUM.

Mpubop Beaet cebs Tak,
Kak ecnm Obl OH Obin He
B Nopsiake.
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YcnoeHbie npednoxeHust

Tunbl npeanoxeHun

YcnoBHOe
npuaaTtoyHoe
npennoXxeHue

FmaBHOe npepoxeHne

[ TN
N3baBuUTENBHOE HAKINOHEHNEe

Ycnosue pearnbHoe, 0mHOCS-
weecs K bydywemy epemeHu

Present Simple
If a body is heated

Ecnu meno Hazperom,

Future Simple
the motion of its atoms will be
more intensive.

dguxeHue e2o amomos byoem
60s1e€e UHMEHCUBHbIM.

[l Tvn
CocnaraTefnibHOe HaKMoHeHue

Ycnosue HepeasbHoe (unu
MasnoeeposimHoe),
OMHOCAWEECA K Hacmosemy
unu 6ydywemy epemeHu

Past Subjunctive = Past
Simple

If the body were (was)
heated

Ecnu 6b1 3mo meno Ha-
epenu,

should/would, could/might +
Simple Infinitive

the motion of its atoms would
be more intensive.

mo 08UXeHue e20 amomos bb-
110 661 60/1€€ UHMEHCUBHBIM.

Il Tvn
CocnaratenbHoe HaKnoHeHne

Ycnosue HepeasibHoe,
OMHocAWeecs K npowedwemy
8PEMEHU

Past Perfect Subjunctive =
= Past Perfect

If this body had been
heated

Ecnu 661 3mo meno 6bi1o
Hazpemo,

should/would, could/might
+Perfect Infinitive

the motion of its atoms would
have been more intensive.

0suxeHue e2o0 amomos bblno
6b1 605186 UHMEHCUBHBIM.

IIpumedyanue:

B ycnoBHbIx npuaarounsix npeminoxenusx |l u Il Tama corossr if, pro-

vided MoryT ObITH OmymIeHBI. B 3TOM cilydae B MpUIATOYHOM IPEIIIOKEHUH

Ha0oaeTcsi 0OpaTHBIN MOPSIOK CJIOB, T.€. CKa3yeMoe WU BCIIOMOTraTesb-

HBII TJIAr0JI CTABUTCS TEPET MOJICHKAIIUM.

Had we enough spare time, we should attend the conference.

Bbino 6bl y Hac

Ecnu 6ol y Hac Bbino
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YnpaxHEeHHSI

|. Ilepeseoume cneodywuwue npeonosricenusn, odpawias 6HUMAHUE HA
cocilazamejibHoe HAK/IOHEeéHue
1. Hence, a higher temperature is required to convert water into steam at a
high pressure than it would be necessary at a low pressure.
2. It would be quite wrong to think that conducting materials are the only
materials to be used for power transmission.
3. One might ask: "Can every substance exist in all of these four states?"
4. Suppose that one could live in a world where the average temperature were
250°C. At our ordinary pressures, water and ether would be in a gaseous state.
5. In this case the substance acts as if it were compressed by a very great
pressure.
6. We should like to make some remarks about this work.
7. The new system of units suggested that the joule be used as the unit of
work and energy.
8. Itis necessary that the preliminary reaction be essentially complete.
9. Without friction our world would be very strange, indeed. Without fric-
tion between the tyres and the road, a car could not move.
10. The point of application of the resultant force is called the centre of grav-
ity. It is as if the body's weight were concentrated at this point.
11. Much was expected from this method under which it would be possible to

repair or replace district heating pipes.

Il. Onpeoenume mun ycnoenozo npeonoyxcenus u nepeeeoume npeo-
JIOMCEHUA HA PYCCKUUL A3BIK.
1. If superheated steam is heated to high temperatures, decomposition may
take place if the steam is in contact with a suitable agent; it is likely to take
place between 600 and 1200°C.
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2. If the magnetic circuit consisted of non-magnetic material, the field would
be proportional to the current.

3. As arule, if the length of a conductor is doubled, the resistance is doubled
and if its cross-sectional area is doubled, its resistance is halved.

4. If a piece of wire were replaced by another one of the same length but of
double cross-sectional area, it would offer half its former resistance.

5. If we had used a coil with half the number of turns during our last experi-
ment, we should have got a much lower e.m.f.

6. If we had lowered temperature, the reverse transformation would have
taken place.

7. If the specific heat at constant volume, for a given gas, has the same value
for that gas at all temperatures and pressures, and if the specific heat at con-
stant pressure, for a given gas, is assumed to remain constant at all tempera-
tures and pressures, then it follows that the ratio of the two specific heats of
any given gas is also constant.

8. If we were asked today to prove the existence of a connection between
electricity and magnetism, we could not do better than point to the electro-
magnet.

9. The study of semiconductors wouldn't have clarified the relation between
the electric charges and matter, if it hadn't enriched physics with new ideas
and laws concerning electrical phenomena.

10. The experiment would have been carried out a week ago, if the device
hadn't been broken.

11. If you had changed the conditions of the experiment you would have ob-
tained better results.

12. If he knew something about semiconductors, it wouldn't be so difficult for

him to understand the Hall effect.

64



1. Ilepeseoume cnedyrowgue ycnoemuvie npeonosricenus. OQo0vsacHume
omcymcmeue Coro306 6 HuXx.
1. Had the pipe a small cross-section, the water flow per second would be
certainly small.
2. Were there a conducting wire between two points of unequal potential, the
electrons would flow from one of the points to the other.
3. Were it possible to divide the magnets until we reached the molecules, we
should find that each molecule was a minute magnet having a north pole and a
south pole.
4. On the other hand, the object would not be in equilibrium were it gaining
speed or slowing down (accelerating or decelerating).
5. Had he taken into account the properties of the substance under investiga-
tion, he would have been careful while working with it.
6. Could one live in a world where the average temperature were 250°C, wa-
ter and ether would be in a solid state at our ordinary pressures.
7. Were the vapour pressure of a solid at any temperature greater than one
atmosphere, the substance would pass directly from the solid to the vaporous
condition.
8. Had we raised the temperature, this substance would have been trans-
formed into a gaseous state.
9. Could mercury not expand when heated, it would not be used for taking

temperatures.
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Muoz2ogyHKyuoHanbHbIU 2n1a2on "'to do"

. . . 3amecTutennb
CmbicnoBon | BecnomoratenbHbi | YocunutenbHbIN
npeawWwecTBYHOLWEro
rnaron rnaron rnaron
cKa3zyemoro

This machine-tool

Do you know this law?

This equipment does

HE NpoBOAAT TENJO.

CKue KoHempykyuu'")

Metals conduct electricity

does various help them a lot in better than most of the
operations. Bb1 3Haeme amom their work. non-metals do.

3aKoH?
Jmom cmaHoK 39mo obopydosaHue | Memarssi npogodsm
denaem Some substances do not | delicmeumesibHO a71eKmpuyecmeo ny4uwe,
(8bInonHAEM) conduct heat. 0YeHb nomozaem um | 4em 60sIbWUHCMBO He-
pasnuyHble 8 pabome (cm. pas- | Memarnnos.
onepayuu. HekoTopble BellecTBa den "Smpamuye-

YnpaxxHeHHE

l. Ilepeseoume cnedyrwuiue npeodorzceHus Ha PyccKuil A3vlK, odpa-
was enumanue na ynkyuu 2nazona 'to do"'.
1. Carbon resistance does increase unless its temperature rises.
2. The energy of a body or system is the capacity of that system or body for
doing work.
3. The amount of the accomplished work does not depend on the time spent
on lifting the weight.
4. Copper has a greater conductance than iron does.
5. In fact, to measure the current strength and the voltage is not difficult at
all, because all you have to do is to connect an ammeter or a voltmeter in the
circuit and then you can directly read off the amperes of the former or the
volts of the latter.
6. The addition of heat does not increase the weight of metal, however, the
combination with air does increase its weight.
7. As the temperature of water rises, so does the pressure of water vapour
required to stop further evaporation.
8. Thus, to measure the amount of energy given to an object, one must do

more than simply determine its temperature change.
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MHoz2oyHKYUOHaNbHbIE crioea

Beimonnsist pazinudnbie QyHKIIME B MPEUIOKEHUN, MHOTO(DYHKIIMOHATBLHBIC

CJIOBA MEPEBOAATCS HA PYCCKUM A3BIK TIO-PAa3HOMY .

that
CnoBo-3amecTuTenb
YkasatenoHoe
Coto3 YNOMSIHYTOro paHee Coto3Hoe cnoBo
MeCTOUMeHHe
CYLeCTBUTENbHOro

They designed It is known that The direction of a body's mo- | You have to call the
that part of the copper has a tion is the same as that of the | company, that will be
building greater force acting on it. the prime user of the
efficiently. conductance facility.

than iron. HanpasneHue 0suxeHus mena
OHu ycnewHo makoe Xe, Kak U HanpagneHue | Bbi domxHbI n03eo-
cnpoekmupoea- | M3gecmHo, Ymo cunbl, delicmeyrowieli Ha He20. | HUMb KOMNaHuU,
JIU 3my Yacme melb obradaem komopas bydem
30aHUs. bonbwetl nposo- | The properties of gold are OCHOBHbIM

dumocmeto, yem | different from those of iron. nonb3o08amesnem

Xerne3o. 0aHHO20 COOPYXKEHUS.

Ceolicmea 3010ma omsnuya-
romcsi om cgolicme xenesa.
3anOMHUTD:

couetanue NOW that mepesoautcs "'tenepsb, koraa”

that is — To ecTh

that is to say — 1o ecTb, cie10BaTCIbLHO, TAKMM 00pa3oM

that is why - Bot mouemy

YnpaxxHeHHE

l. Ilepeseoume cnedyroujue npedioicenus Ha pyCCKUil A3vlK, onpe-

oenue ynxyuio "'that".

1. The main characteristics of this garage is that more than 5000 cars can be

parked in the automated structure.

2. Semiconductors' electrical conductivity at ordinary temperature falls be-

tween that of metals and that of insulators.
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3. The current flowing through the wire heats that wire.

4. Rihman established the rule that defines the temperature of a mixture con-
sisting of two unequal masses of water at different temperatures.

5. The temperatures outside the steel superstructure were the same as those
in the first test.

6. To utilize that generated energy we need another machine that will reverse
the process, that is, will reconvert electrical energy back into mechanical energy.
7. They know that the temperature of steel tunnel is higher than that of
concrete.

8. Besides voltage, resistance and capacity in the circuit, an alternating cur-
rent is influenced by an additional factor, namely, inductance. That is why we
shall turn our attention to inductance here.

9. One of the most interesting was superconductivity, that is to say, the com-

plete loss of resistance to electric current.

it
®opmanbHoe BsogHoe cnoso B
JlnyHoe Yka3sarenbHoe noanexatiee NpeAanoXeHUsX ¢
MecTOMMeHue MecToOuMeHue B 6e3NUYHbIX amcpaTMyeckum
npeanoXeHUax obopoTom

Nothing in the world
moves faster than light.
It moves at the rate of
300,000 km/sec.

Hudmo 6 mupe He 08u-
xemcs bbicmpee ceema.
OH dsuxxemcsi o CKOpo-
cmbto 300000 Kmi/cex.

| have just told them it
was your project.

A mornbko Yymo cka3an
UM, Ymo 3amo bbin sauw
npoexkm.

It is important that the
building be rebuilt.

BaxHo, 4mobbi 30aHue
80CCMaHOBUU.

(cm. pasgen "Heonpege-
NEHHO-NNYHble 1 Bes-
NNYHbIE NPEAnoXeHns")

It was in May when we
received the new
equipment.

WmeHHO 6 mae MbI no-
Jyqunu Hogoe 060py-
dosaHue.

(cm. pasgen "OmdaTu-
YecKne KOHCTPYKLmMM")

3AaNOMHHUTD:

it will be noted — cienyer otMeTuTh

it is unlikely — manoBeposTHO

it is safe to say — MOXKHO ¢ YBEpEHHOCTBIO CKa3aTh
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it is the case — neno 06CTOUT TakK, 3TO UMEET MECTO
it is appropriate — ymectHo, 11ejec000pa3HoO

it goes without saying — camo co6oii pasymeercs

YnpaxxHeHHE

l. Onpedenume pyukyuro "it"" u nepeseoume npeonosrcenus Ha
PYCCKUIL A3DIK.
1. Itis necessary that the first tunnel comes on line in September.
2. Itis one of the oldest bridges in New York.
3. The energy of a body may be measured in either of the two ways: 1) by
the work which it is capable of doing; 2) by the work which has been done
upon it to bring it into condition in which it possesses energy.
4. It goes without saying that the prohibition of atomic and hydrogen weap-
ons would create favourable conditions for peaceful use of atomic energy.
5. Adhesion is the attraction between two surfaces in contact. It depends
upon the areas in contact and is independent of the pressure.
6. But why had Faraday's previous experiments failed? It was because his
magnets, wires, and coils had been stationary. It was only when the magnet
was moving that an electric current was generated.
7. At this discussion it is assumed that as a result of the temperature swings
the structures will be subject to intense thermal loads.
8. A third mode of transference of heat is known as radiation. It is the proc-
ess by which the heat of the sun reaches us, and it is exactly similar to the
propagation of light.
9. It turns out that the strength of a magnetic field is proportional to the
amount of current.
10. Liquids, except for liquid metals, are poor conductors of heat, but it does

not mean, however, that they are incapable of conducting heat.
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One

CnoBo-3ameHuTenb
HeonpepeneHHo-nu4Hoe

YucnurenbHoe YyNOMSIHYTOro
MeCTOUMEHHe
CyLIeCTBUTENbLHOIO
Many substances exist only | One has to be careful while testing | Some materials are good
in one state. ventilators for conditioning rooms. | conductors of heat and others

are poor ones.
MHozue sewecmsa cywe- | HyxHo bbimb 8HUMamerbHbIM Npu
CMeyom mosbKo 8 00HOM | UCNbIMaHUU 8EHMUISMOPO8, KOH- | Hekomopbie Mamepuaribsi —
COCMOSHUU. OUUUOHUPYHOWUX NoMewjeHus . (CM. | xopowiue nposooOHUKU menna,
pasgen "HeonpefeneHHo-nNuyHble | a dpyaue nioxue.

1 Be3nunyHble NpeanoxeHns'")

YnpaxkHeHHe

l. Onpedenume gynkyuro ''0Ne'’ ¢ caedyrouwgux npeonoxceHusx u
nepeseoume npeodnoHceHus Ha PyccKuil A3vlK.
1. One should distinguish between an electromotive force and a potential
difference.
2. One can imagine magnetic lines as emitted from the north pole and pass-
ing through the air to the south one.
3. There is but one method for investigating the properties of the substance
under test.
4. A long conductor cuts more lines of force than a short one.
5. Let's turn our attention to two properties of an electric current; one of
them is resistance and the other one is self induction.
6. One of the most interesting phenomena was superconductivity, that is to
say, the complete loss of resistance to electric current.
7. Everyday observations show that hot objects radiate much more heat than
cold ones, the quantity of energy radiated increasing very rapidly with in-
creased temperature.
8. A current of liquid or gas that absorbs heat at one place and then moves to
another one where it mixes with a cooler portion of the fluid and loses heat is

called a convection current.
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As

Hapeuwue: kak, B kKayecTBe

Col03: TaK Kak, 6o, korga, B TO Bpems
KaK, N0 Mepe TOro Kak

The steel structures are adopted as being more
safe.

CmarnbHble nocmpolKku npuHambl Kak bonee

This substance does not exist in a pure state as
it is unstable.

amo gew,ecmeo He ecmpeyaemcsd 8 4ucmom

6e3onacHnble. gude, makK Kak OHO HecmoliKoe.

The viscosity of a liquid decreases as the
temperature rises.

Bsiskocmb xudkocmu ymeHblwaemcs, koeda (no
Mepe mo2o, Kak) memnepamypa noOHUMaemcs.

3anOMHUTB:

As...as -taK (ke)...KaK

as soon as -KaK TOJIbKO

as long as -1oKa

as far as -110, HACKOJIBKO

SO...as -C T€M, YTOOBI

as against -110 CPaBHEHUIO

as per -COIJIACHO

asitis -pakTHYeCKH, JCHCTBUTEIHLHO
as well as -TaKkKe, KaK

as late as -yKe, TOJIBKO

as regards -OTHOCHUTENIBHO, YTO KacaeTcs
as a whole - -B LIEJIOM

as a matter of fact  -¢aktudecku, Ha caMoM Jelie; B CYIIHOCTH, COOCT-

BCHHO I'OBOPs

YnpaxkHeHHE

l. Onpeodenume ghynkyuro ''as'’ u nepesedume npeonoiicenus.
1. As we have just seen, adding heat to a substance will not always cause a

rise of its temperature.
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2. As a body moves away from the surface of the earth, the force of gravity
decreases.

3. The new building must occupy as large territory as it is possible.

4. The work done by the force can also serve as a measure of the change in
internal work.

5. As the temperature of the liquid rises, the pressure of the vapour increases
as does its volume.

6. As nobody knew then whether the positive charges or the negative ones
could freely move in a metal conductor, it was assumed that the current con-
sists of moving positive charges.

7. As long as the current is steady, the magnetic effect does not represent
any continuous expenditure of energy as does the heating effect.

8. As for conductivity in open air, air is found to be a conductor only when
ionized.

9. As a matter of fact, the term "conductance" means the ability to carry the
current; "resistance", on the other hand, is the opposition to the current flow.
10. The magnitude of the current as well as the voltage and resistance may
vary from a minute amount to a very large quantity.

11. As a whole the Federal Emergency Management Agency has provided

$432 million for the project.

But
Coto3: HO Mpeanor: kpome Hapeuue: Tonbko, nuib
The experiment was made for|All the cargo but one case of|There is but one way for solving
the second time, but the results | bricks arrived undamaged. the problem.

obtained did not coincide.
Becb epys, kpome 00HO20 Awu-|Ecmb monbko 0duH cnocob pe-
OKCnepumeHm nposeniu 8mo-|Ka ¢ Kupnudamu, npubbin 8 He-|weHusi 3mol 3adayu.

PUYHO, HO NOMYYEHHbIE PE3YITb- | NOBPEXAEHHOM COCMOSHUU.
mamb! He cognanu.
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3aNOMHHUTD '

all but -IIOYTH, €/IBA HE
but for -ecv Obl He; He Oyb
the last but one -IIPeOCIICTHUAN
For
Colo3: TaK Kak, oo Mpeanor: ang, 3a, Ha, B TeYeHMe

Wood is the richest source of cellulose for more | Steel is used for making different parts of
than one half of its substance is cellulose fiber. | machines.

LpesecuHa sensemca 6ozameliwum ucmoyHu- | Cmank ucnonb3yrom Ons U320moBNeHUs pas-
KOM UEnmono3sl, m.K. 6onblwe nonoguHbl ee | NuYHbIX demarnel MaluH.

cocmaesisiem 80710KHO UENIIOo3bI.
Lodygin received a patent for his invention in
America.

B Amepuke JlodbleuH nomyqun nameHm Ha
c8oe u3obpemeHue.

This chemical process proceeds for two hours.

amom xumuyeckuli npouyecc npoucxodum 8

meyeHue 08yX 4acos.
3aNOMHHUTB!
for the rest -B OCTaJIbHOM
for all that -HECMOTpsI Ha BCE 3TO, BOIIPEKU BCEMY
for once - -B BH/IC HCKJIIOYEHUS; HAa STOT pa3

YnpaxkHeHHE

l. Ilepeseoume cnedyrwuiue npeonodyceHus Ha PyccKuil A3blK, 00-
pawas snumanue na ynxkyuu "'but’ u for",
1. A thermometer shows the temperature of a substance but not the amount
of internal energy in it.
2. The equipment under consideration will require but one worker to handle it.
3. Action and reaction always act on different bodies but never act on the

same body.
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4. Nothing but the work of designers can make the impression full.

5. The energy lost for work is not really lost but only converted into another
form.

6. No machine can be made completely frictionless but the undesirable ef-
fects of friction can be reduced, of course.

7. Lavoisier demonstrated the law of the conservation of matter but in 1773.
8. All the devices but one were operating in a proper way.

9. All but five workers were dismissed.

10. Individual atoms and molecules cannot be seen by eye or even by high-
powered optical microscopes for they are very tiny.

11. Edison worked at the improvement of the incandescent lamp for a long
period of time for this problem interested him greatly.

12. Every engineer should be responsible for the job.

13. For the best illumination there were made two more windows.

14. The water rheostat is often used as an emergency device for controlling
large currents for a certain period of time, for water is found almost
everywhere.

15. The specialists came here for aerodynamic tests.

16. But for the opposition to the motion of a body, no force would be needed
to change its position.

17. But for friction it would be impossible to control the motion of any

machine.

Before

Coto3: npexae yem, Mpeanor: po, nepen Hapeuue: paHbLue, npexge

A0 TOro Kak
Helium was discovered on the | Before building the hospital, all | That the brick is made of clay
sun before it was found on the | the expenditures must be was known before.
earth. calculated.

lenuii 6bu1 06HapyxeH Ha | Bce sampambi domkHbl 6bimb | TO, 4mo Kupnuy cleftaH u3 efu-
conHuye 90 moe2o, Kak e2o | nodcyumanbl 00 cmpoumerb- | Hbl Oblo U3BECMHO U PaHbWe.
Hawnu Ha 3emre. cmea 3mol 60/IbHUYbI.
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3aNOMHHUTD '

shortly (long) before

before long

-He3a10JIro (3a70J1r0) 110

-BCKOpE, CKOPO

After

Colo3: nocne TOro, Kak

Mpeanor: nocne, 3a

Hapeuue: 3atem, noTom,
BNOCNEeACTBUM

It was necessary to paint the
fence after the house was built.

Heobxodumo bbi10 nokpacume
3abop nocne moeo, Kak O0oM
ObI7 NOCMPOEH.

After the invention of the shaper
James Nasmyth invented the
steam hammer in 1839.

[Mocne usobpemeHusi none-
PEYHO-CMpO2anbHo20 CmaH-
ka [Dxetmc Hacmum uzobpen
8 1839 2. 8030ywWwHabIl mosrom.

Tell me, please, what did take
place after.

Pacckaxu mHe, noxanyticma,
Yymo 8ce-maku  npoU3OWI0
nomom.

3AaNOMHHUTD:

after a while
shortly after
after all

well after

-gepe3 HEKOTOPOe BpeMs

-BCKOpe mociie (Toro, Kak)

-B KOHIIC KOHIIOB

-3HAYUTCJIBbHO ITO3KC

Since

Co103: TaK Kak, ¢ Tex nop
Kak

Mpeanor: ¢, nocne

Hapeuue: ¢ Tex nop

Here the acoustical tests have
been performed since the
seismic activity stopped.

30ecb aKycmudeckue UcChbl-
maHusi npogodsmcs ¢ mex
nop, Kak npexkpamunacs celc-
MuYyecKasi akmueHOCMb.

Since the weight of a body is a
force, it must be expressed in
force units.

Tak Kak 8ec mena — amo cuna,
€20 HYXHO 8blpaxamb 8 eou-
HUYax curbl.

Here the acoustic tests have
been performed since 1980.

Akycmudeckue  ucnbimaHus
npogodsmcs 30ech ¢ 1980 e.

Whether they have been used
continuously since then is not
known.

HeusgecmHo, ynompebnstomcs
JIU OHU HENPEPLIBHO C MEX Nop.
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Only

Hapeuue: Tonbko, _ MpunaratensHoe:
Coto3: HO »
UCKMIOYUTENbHO €ANHCTBEHHbIN
Only concrete can be used in | Gases can conduct heat only | The only company that can
realizing this project. their conductivity is very low. build the rail bridge is "Edin-
bery Co".

Tonbko 6emoH MOXHO uc- | [a3bl Mo2ym nposodumbs men- | EQUHCmeeHHas ~ KOMNaHus,
nonb308amb  Npu  peanusa- | 710, HO UX NPOBOOUMOCTb O4YEHb | Komopas MOoXem nocmpoums
yuu 3moeo npoekma. HU3Kasl. Xene3Ho00pOXHbIl Mocm  —
"Edinbery Co".

YnpaxxHeHHE

l. Onpedenume gynxyuu ''after', ""before™, "'since", "only" u ne-
peseoume nPeooIHceHUA HA PYCCKUIL A3bIK.
1. Never before has motion been so important as it is today.
2. The law of the conservation of matter had been discovered by Lomonosov
many Yyears before Lavoisier.
3. Ina gas a molecule usually covers a distance corresponding to many mo-
lecular diameters before it collides with another molecule.
4. Before active combustion can take place, the substance to be burned must
be raised in temperature...
5. After the train has passed a short distance from its starting point, it might,
perhaps, cover only about 60 km per hour, its speed gradually increasing all
the time.
6. After determining the number of amperes and volts one can find the resis-
tance of the coll.
7. After the boiling point has been reached, the temperature of the water
cannot be increased any more even if more heat were added.
8. After the London Exhibition of Physical Instruments in 1876, Yabloch-
kov's invention was demonstrated many times more at several other world ex-

hibitions in Paris.
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9. Since the boiling temperature of a liquid depends on the pressure above
the liquid, one must be exact when speaking of the boiling point.

10. Since that time it has become the usual thing to speak of the current as
flowing from positive to negative.

11. Since the electrons in the wire constitute the current flow, they will certainly
tend to flow from the point of lower potential towards that of higher potential.
12. An electric current passes through a gas only when the molecules or at-
oms of the gas are ionized.

13. The only requirement consists in placing the rod in the field of the magnet.
14. But the cutting of the lines of force occurs only during the very short time
that the magnetic field is collapsing, so only then is the extra current induced.
15. Kinematics is the only branch of physics which describes motion with re-
spect to speed, time and distance.

16. Liquids can conduct heat only they are very poor conductors.

Koncmpykyusa the..., the...

Konctpykuus the+npunacamenvnoe (napeuue) 6 cpasnumenvhoii cmene-
HU..., the+npunacamenvnoe (napeuue) 6 cpasnumenvHol cmeneHnu TEPEBO-
TUTCS Ha PYCCKUH SI3BIK uemtnpunracamenvhoe (Hapeuue) 6 cpasHumenbHou
cmenenu, ...mem+npuiacamensroe (Hapeuue) 6 CpAGHUMENbHOL CMEneHid.

The greater the mass of a body and its velocity, the greater its kinetic energy.

Yem BonbLLe Macca Tena 1 ero CKopocTb, TeM BOMbLUE €r0 KUHETUYECKAs SHEPTUS.

YnpaxkHeHHe

l. Ilepesedume cnedyrougue npeonorzHceHus Ha pyccKuil A3vlK.
1. But the higher the temperature, the more molecules there will be in the

vapour state.
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2. The better you know the laws governing the transformation of matter and
energy, the more you understand the fundamental relations between them.

3. The stronger the magnet, the more of magnetic lines of force pass through
a given space.

4. The larger the diameter of the wire, the smaller the resistance is and,
hence, the more current can flow through it.

5. Conductivity is obviously the opposite of resistance. At least, the greater
conductivity a substance has, the less is its resistance.

6. The greater the electromotive force, the greater is the pressure on the elec-
trons moving through the conductor.

7. The faster an object moves, the greater is air resistance.

8. From the second law of dynamics it follows that the greater the force and the
smaller the mass of a body, the greater the acceleration imparted to the body.

9. Therefore, the greater the rate of change of the magnetic flux reaching the
secondary coil and passing through it, the greater the induced electromotive
force and current in the secondary circuit.

10. The lower the centre of gravity, the greater is the stability of the body.

11. The accuracy of this approximation will be the better, the larger the num-

ber of rectangles and the smaller the width of each individual rectangle.

CocmaeHble npednoau

according to COTJIACHO

because of n3-3a

by means of HOCPECTBOM, ITPU TIOMOIIH

by virtue of HIOCPEJICTBOM, B CHJIY, HA OCHOBaHHHU
due to Onaromaps, u3-3a

in accordance with B COOTBETCTBHUH C

in addition to KpoMe, B JOIOJIHEHUE K
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in case of B CJIy4ae

in spite of HECMOTpS Ha

owing to Onmaromaps

thanks to omaromapst

with respect to 10 OTHOIIEHUIO K, YTO Kacaercs

YnpaxxHeHHE

l. Ilepeseoume cnedyrouiue npeonoxceHus Ha PYCCKuil A3bIK, 00-
pauniai 6HUMAHRUE HA COCMABHbLE npedﬂozu.
1. According to this rule the wire used must have as large a cross-section as
possible provided it is desirable to keep resistance as low as possible.
2. The Kinetic energy of an object is the energy that it possesses because of
its speed.
3. However, iron oxidizes readily and, in addition to that, has too low a re-
sistance for heater coils which are to be concentrated in a small space.
4. In order to prevent overloading of a circuit which might cause a fire, we
use a protective device by means of which the circuit is broken at once as it is
overloaded.
5. Due to friction we always get less useful work of a machine than we put
into it.
6. The energy possessed by an object owing to its position is called potential
energy.
7. The battery "a" in the emitter-base circuit makes the emitter positive with
respect to the base.
8. But in spite of all these variations the volume of the water will remain the
same provided the temperature is not changed.
9. Hence, in case of a solid bar we are able to measure the increase in length,

width or thickness due to a given rise of temperature.
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10. By virtue of varying the current which passes through the circuit contain-
ing inductance an electromotive force is induced in this circuit.

11. In accordance with the main laws of physics the viscosity of gases in-
creases as the temperature rises.

12. Different liquids evaporate at different rates because of differences in
their molecular attraction and in their molecular speeds.

13. If a force is parallel to the axis of moments or if it cuts the axis, then its
moment with respect to the axis is zero.

14. In spite of all the hardships that he had to overcome Yablochkov contin-

ued working in the field of electricity to the day of his death.

Ob30PHOE YIIPAXHEHUE HA [IOBTOPEHUE
[ PAMMATUKA

Ilepeseoume cnedyoujue npeodnodsceHus Ha pyccKuil A3vlK.
1. Scientists and mathematicians do help one another in making discoveries
and solving problems.
2. It would take too much time to carry out complicated calculations unless
the computers were constructed.
3. Germanium was predicted by Mendeleev, the German scientist Winkler
discovering it seventeen years later.
4. Variations of current flowing in one part of the transistor circuit are
known to cause corresponding changes in the other part of the circuit.
5. Electrons can be made to travel at very high speeds.
6. Popov's having invented the radio is well-known to everybody.
7. A gas is generally considered to have two definite specific heats, depend-
ing on the manner in which it is heated. A gas may be heated at constant vol-
ume or it may be heated at constant pressure, each method giving a different

value for the specific heat.
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8. The junction transistor proved to be most effective as a low and a medium
frequency amplifier.

9. The conductivity of minerals and crystals increases with heating and falls
with cooling.

10. When manufactured with a controlled amount of arsenic impurity, germa-
nium is called n-type germanium, the letter n standing for negative.

11. The work of Rutherford followed by great research work of many other
scientists is known to every physicist.

12. A gas being heated at constant volume, no work is done by it, as there is
no change of volume. The specific heat to be obtained by this method of heat-
ing is known as the specific heat at constant volume.

13. We know the transformer to be an apparatus designed for changing the
alternating voltages and currents by means of magnetic induction, the fre-
quency remaining unchanged.

14. Transformers being generally used only with alternating current, there is
no need to make and break the circuit.

15. The amount of energy to be consumed by the motor is equal to that put
into the motor.

16. Some gaseous reactions are not all influenced by changes in pressure.

17. To produce a current by chemical reaction an alkali or an acid is made to
react with a metal. The device to be used is called a voltaic or an electric cell,
a group of two or more cells connected together forming a battery.

18. The current decreasing, an e.m.f. is induced in the direction which coin-
cides with that of the current, thus opposing the decrease of current.

19. If we were asked to prove the existence of a connection between electric-
ity and magnetism, we could not do better than point to the electromagnet.
It is flow of current in the conductor of that device which produces a magnetic
effect.
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20. Unless the battery terminals were connected to a closed circuit, there would
be no movement of electrons from the negative to the positive terminal.

21. At any rate, the sum total of the chemical energy is computed to equal the
sum total of all the other forms of energy into which it is converted.

22. Connecting the two terminals in a closed circuit leads to a steady flow of
electric current from one terminal to the other.

23. The flow of electrons from the zinc plate to the copper plate in the exter-
nal circuit was found to represent electrical energy.

24. Eight turns of the coil would cause the current to turn through the coil
eight times. This would give eight times the magnetic field strength, that is,
with a given current flowing around the coil, the magnetic field strength is
known to be directly proportional to the number of turns of wire.

25. It is the e.m.f. that moves electrical charges from one point in the circuit
to another.

26. The greater the current in the coil, the greater the force and, therefore, the
greater the angle of rotation of the armature.

27. An iron wire of the same size and length as a copper one is observed to
have a greater resistance than that of the copper wire. At any rate, under the
same conditions the copper wire will allow more current to flow than the iron
wire does.

28. It is supposed that the electromotive force is named so because of the idea
that it "forces™ the current through the circuit.

29. For instance, a copper wire conducts electricity readily, glass seems to
conduct so little current that it is hardly measurable.

30. It would be quite wrong to think that conducting materials are the only

materials to be used for power transmission.
31. In the transmission of power we generally employ the best conductor

available in order that as little power as possible might be lost in heating the

transmission line.
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32. Epinus was the first to apply mathematics to the study of electricity and
magnetism. But what interests us most is that he first investigated the phe-
nomenon known at present as that of electrostatic induction.

33. Magnetism manifests itself as if it existed in lines emanating from the
magnetic materials or current carrying conductors, these lines being called
magnetic lines of force.

34. Air being the source of the oxygen required to produce the combustible
mixture is, therefore, equally a part of the fuel as are the other materials al-
ready mentioned. Thus, an air jet to be introduced into an atmosphere of, say,
coal gas will burn in an identical manner to a gas jet in air.

35. Adding heat to a boiling liquid we make it change its state without alter-
Ing its temperature. The quantity of heat required to transform the unit mass
of a substance from the liquid state into vapour without changing temperature

Is known to be called latent heat of vaporization of the substance.

TeKCThl A4/1I9 aHa/lmn3a U rnepeBoja

Text 1
A primer on air compressors

Compressed air has become one of the most important power media used in
industry. What makes the compression process tick? Two basic types of ma-
chines compress ambient air for industrial use: positive-displacement and dy-
namic air Compressors.

In positive-displacement compressors, ambient air is isolated in a volume
that subsequently is mechanically reduced to increase the air's pressure. The
action may use a crankshaft and reciprocating pistons — much like the famil-
lar internal combustion engine — or rotary elements. The most common ro-
tary elements are sliding vanes that move radially, and male and female rotors

that mesh as they turn.
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In dynamic compressors, the mechanical action of rotating impellers accel-
erates ambient air as it passes through the machine. The additional kinetic en-
ergy is converted into pressure energy downstream. Dynamic compressors are
identified as centrifugal or axial — depending on the manner in which air
flows through them.

Thermodynamics

The various compression processes are based on the ideal gas laws of
thermodynamics. Neither air nor other gases meet all the assumptions implied
in these perfect gas laws. However, some knowledge of these laws can be
combined with information gained from experimentation to permit an engi-
neering analysis of the compression process.

Compression efficiency in any compressor is compared with two theoreti-
cal standards — isothermal and adiabatic. (Neither type occurs in an actual
compressor because of the unavoidable losses of the real world.) Isothermal
compression would occur if the air temperature were kept constant as pressure
increases. To keep temperature constant, the heat of compression would have
to be removed continually. This perfect cooling cannot be accomplished in

actual practice. The isothermal equation is a statement of Boyle's Law:
PV =PV,

Adiabatic compression would occur if there were no gain or loss of heat
during the process. True adiabatic compression also is not attained in practice,
but the compression cycle of most well-designed positive-displacement com-

pressors does approximate an adiabatic cycle. The adiabatic equation is:
PV = PV
where Kk is the ratio of the specific heat at constant pressure to the specific

heat at constant volume, c,/c,. For dry air, k = 1.4,
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1. BbinuwuTe 13 TeKCTa ckasyeMble B CTPaaaTenbHOM 3arnore, MetLe B CBOEM
cocTaBe MOfanbHbIN FNaros, ¥ NnepeBeanTe 1X BMECTE C NOANEXaLLMM.

2. BobinuwwmTe 13 TEKCTa NPeasnoxeHus, B KOTOPbIX YnoTpebnsatTea dopmbl cocna-
raTenbHOro HaKMOHEHWS, U NEPEBEANTE UX.

3. Haiioute B TEKCTE MHGUHUTMBLI B (hyHKLMM 0OCTOSTENBCTBA U NepeBeanTe X
BMECTE C OTHOCSILMMICS K HUM CTIOBaMM.

4. BbinuwwTe 13 nocneaHero absaua npeanoxexue ¢ rmaronom to do, onpepenute
ero yHKLMIO 1 NepeBeanTe NpeasnioxeHue.

5. Bbinuwmte 13 Tekcta npuyactus |, onpepenute ux yHKUMKO 1 NepeBeanTe BMe-
CTE C OTHOCALLMMMCS K HUM CIOBaMMK.

6. BbinuwmMTe M3 NocrnegHero npeanoxeHust BTOporo absaua npuaaToyHble npeg-
NOXeHUs! U NepPeBEAUTE MX.

7. Bbinuwute 13 TpeTbero absala as ¢ OTHOCALMMICS COBaMI 1 NEPeBeanTe UX.

8. [lepeBeamnTe TEKCT C Y4ETOM BbIMNOSTHEHHbIX 3afaHW.

Text 2
A primer on air compressors (continued)

Reciprocating compressors

Historically the most widely used industrial air compressor, reciprocating
machines are offered in more models and sizes than perhaps any other type.
Horsepower ratings range from fractional to 12,000 and more; available pres-
sures can be 6000 psi and higher. This variety makes it possible to find a re-
ciprocating compressor small enough to operate a single function on a ma-
chine or large enough to supply an entire facility. A number of different
physical configurations may even make it possible to match a compressor to
the particular space where it must be installed. Reciprocators are the most ef-
ficient compressors for the majority of applications. They can be fitted with

control systems which match their output almost exactly to operating de-
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mands. Modern electronic pressure sensors join sophisticated computer-
control systems to sequence a gang of different-size air compressors for
maximum efficiency.

Reciprocating compressors have one or more cylinders, each fitted with a
piston driven by a crankshaft through a connecting rod. Each cylinder also has
intake and discharge valves, and some means for cooling the mechanical
parts. Ambient fluid is drawn into the cylinder during its suction stroke. At
the end of the suction stroke, the crankshaft reverses the piston's direction and
the fluid is compressed and expelled during the discharge stroke.

When only one end of the piston contacts the fluid, the compressor is iden-
tified as single-acting. When both ends of the piston act on the fluid, the com-
pressor is double-acting. Obviously, a double-acting compressor discharges
approximately twice as much fluid per cylinder per cycle as a comparable-
size single-acting machine.

As in other high-cycling machines, lubrication and cooling are important to
the operation of reciprocating compressors. Depending on compressor size,
splash lubrication, pressurized crankcases, or pumped lubrication may provide
the former of these functions. Water is the most-common coolant for air-
compressor cylinders, intercoolers, and aftercoolers, although some smaller

models may be air-cooled.

1. Bbinuwmte 13 nepsoro absaua MHPUHUTUBLI B (PYHKLMM 0OCTOATENLCTBA Chef-
CTBUS W NepeBeanTe UX BMECTE C OTHOCALLMMMUCS K HUM CIIOBaMM.

2. Haigute B TEKCTEe NpeanoXeHWe C HE3aBUCUMbIM MpUYacTHbIM 06OPOTOM W ne-
peseguTe ero.

3. Bbinuwute 13 TekcTa Bce ckadyemble B CTpafaTeribHOM 3asiore 1 nepeBeamnTe ux
BMecCTe C NoAnexaLlumu.

4. Bbinuwute M3 nocnegHero absaua npuyactue |, onpegenure ero yHKLWO 1 ne-

peseguTe BMeCTe C OTHOCALLUMAUCA K HEMY CINOBaMMU.
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5. BbInuwmTe 13 TEKCTa MMEHHBIE TPYNNbI U NEPEBEANTE WX.

6. BbinuwmnTe U3 TEKCTa repyHaUn, yKaxute Ux dyHKUMM 1 NepeBeanTe UX BMeCTe C
OTHOCAILLMMMCS K HAM CIIOBaMM.

7. BbInuwmTe 13 TEKCTa NPEANOXEHNS C as W NepeBeanTe KX.

8. I'IepeBen,VlTe TEKCT C Yy4ETOM BbINOJTHEHHbIX 3aflaHui.

Text 3
A primer on air compressors (continued)

Centrifugal compressors

Centrifugal compressors develop pressure within themselves, independent
of load — but the load determines the flow to be handled. This general state-
ment is, of course, limited by the physical size of the machine and the power
of its driver.

In its simplest form, a centrifugal compressor is a single-stage, single-flow
machine with its impeller overhung on its drive. Air enters the unit through
the inlet nozzle, which is proportioned so that the air arrives at the impeller
with a minimum of shock and turbulence. The impeller receives air from the
inlet nozzle and dynamically compresses it. The impeller also sets the air in
motion, achieving a velocity somewhat less than the tip speed of the impeller.

A diffuser chamber surrounds the impeller and receives air leaving the im-
peller. The diffuser serves to gradually reduce the velocity of the air and con-
vert its velocity energy to a higher pressure level. A volute casing surrounds
the diffuser and repeats the procedure, collecting the air, reducing its velocity
further, and recovering additional velocity energy.

The stresses permissible in the impeller limit the maximum discharge pres-
sure that may be obtained from this single-stage unit. For higher pressures,
staging again is the answer, with multiple impellers and passages to take air

from each diffuser to the inlet of the succeeding stage.
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Axial compressors accelerate the air in a direction generally parallel to the
rotating shaft. Each pair of rotating and stationary blades form a stage, but
pressure rise per stage is small, so the usual axial compressor must have mul-
tiple stages to produce typical shop air.

While centrifugal machines deliver practically constant pressure over a
considerable range of capacities, axial compressors have a substantially con-
stant flow delivery at variable pressures. Note that these characteristics also
mean the flow from a centrifugal compressor must be greatly reduced to in-
crease the pressure ratio, while an axial compressor can develop a substantial
increase in pressure with a modest reduction in flow rate. In general, centrifu-

gal machines have a wider stable range than axial compressors.

1. BbinuwwnTe M3 NepBoro NpeanoxeHns nepsoro absaua MHUHUTUB, onpeaenuTe
ero oyHKUMIO 1 NepeBeaunTe BMECTe C OTHOCALLMMUCS K HEMY CrOBaMMy.

2. Bbinuwnte 13 Tekcta ckasyemble B CTpagaTeslbHOM 3anore, MMetLe B CBOEM
COCTaBe MoJarbHbIE rnarosibl, U nepeBeauTe UX BMECTE C NOAMNEXaLiumm.

3. BbinuwwTe u3 Tekcta BCe npuyacTus |, ykaxute ux yHKUMIO 1 nepeBeauTe ux
BMeCTe C OTHOCSLLMMICS K HUM CIIOBaMM.

4. BoinuwwuTe 13 YeTBepTOro absava NPeasIoKEHNe C repyHanMeM, YKaxuTe yHKLMIo
repyHaus u nepeseamTe 310 NPeaoxeHue.

5. B nepsom npeanoxeHuu 4eTepToro absala ykaxute nepeBoq CO3HOTO CroBa,
NPUCOEONHSIOLLErO NPUAATOYHOE NPEANOXEHUE K IMaBHOMY.

6. [poaHanuaupyiTe npegnocnegHee Npeanoxexne nocnegHero absaua.

7. BbInuwnTe 13 TeKCTa MMEHHBIE TPYNMbI U NepeBeanTe nX.

8. [lepeBeamnTe TEKCT C Y4ETOM BbINOSTHEHHbIX 3a4aHWA.
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Text4
Designing with pneumatic rotary actuators

To the untrained eye, many pneumatic rotary actuators seem very much
alike. Typical rotary actuators turn 360° or less, much as a human wrist does.
(However, unlike human wrists, some rotary actuator designs can rotate up to
720°.) Almost all pneumatic rotary actuators can generate very quick, but de-
liberate and smooth rotational motion. Again like a wrist, these actuators have
to perform in a variety of applications. But unlike a wrist, designers have a
choice of models, capabilities, and options. Before selecting a rotary actuator
for an application, it's very important to carefully review basic designs and
options, then choose the model, size, and built-in features that will provide the
desired performance in terms of torque, stopping capacity, and service life.

For most applications, integral speed controls, adjustable cushions, and angle
adjustments provide performance characteristics that add value to rotary actua-
tors. These characteristics help users increase both productivity and profitability.

Pneumatic rotary actuators are available in both vane and rack-and-pinion
styles. Vane actuators have greater torque-to-size ratios, while rack-and-
pinion designs offer more control capability and stopping energy, as well as
greater varieties of rotation. As a result, the rack-and-pinion style is more
popular — providing positive, precise rotary motion for part-positioning and
orienting applications that require twisting, turning, or flipping. To add to
their versatility, many rack-and-pinion actuators — such as those built by our
company — are offered with optional cushions, shock absorbers, flow con-
trols, angle adjustment, hub adapters, and position-sensing magnets to trigger

external switches and sensors.

Obviously, when specifying a rotary actuator, it's vital to calculate the in-
herent physical factors required for the application. These include torque, ro-

tational velocity, and Kinetic energy.
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The selected rotary actuator must be able to provide enough torque to ac-
celerate the load to a specific velocity in a given amount of time, and then

continue to rotate the load to complete the application.

1. Bbinuwmnte 13 BTOPOro NpeanoxeHus nepeoro absaua npearnoxeHne ¢ rnaronom
to do, onpefenute ero yHKLMIO 1 NepeBeanTe NpeanoxeHue.

2. Hangute B Tekcte rnaron to have B MoAanbHOM 3HAYEHUW U NepeBeauTe ero
BMECTE C OTHOCSLLMMCS K HEMY CMbICTIOBbIM F1arofiom.

3. BbinuwuTe 13 Tekcta 6e3nnYHbIE NPEONOXEHNS N NEPEBEANTE UX.

4, BbinuwwuTe U3 TEKCTA COK3HbIE CNOBA, NPUCOEAUHSIOLME NPUOATOUHbIE ONpeae-
nUTENbHbIE NPEATTOXKEHUS.

5. HamawnTe B TeKCTE CNOBO-3aMECTUTENb paHee YNoTPeBbneHHOro CyLWEeCTBUTENBHO-
ro ¥ nepesBeauTe ero, onpeaenus 3aMeHsIEMOE 1M COBO.

6. BbinuwunTe nx TEKCTa BCE NPEASIOKEHMUS C as W NEPEBEANTE UX.

7. BbinuwwTe 13 npeanocnegHero absaua npuyactue |, onpegenure ero GyHKLMIO U
nepeBeauTe BMECTE C OTHOCSLLMMICSA K HEMY CIOBaMM.

8. [lepeBeaunTe TEKCT C Y4ETOM BbIMOTHEHHbIX 3aAaHWA.

Text 5
Direct torgue control of permanent magnet drives

Many permanent magnet motors are used in applications that require a
rapid and accurate torque response, such as dynamic servo-drives. In many
cases, in order to simplify torque control, it is assumed that output torque is
proportional to applied current. Depending on the motor construction, this as-
sumption may not be accurate enough, since it only accounts for one source of
torque generation. There are three electromagnetic sources of torque produc-
tion in permanent magnet machines:

* CcOgging torque;
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» reluctance torque;

» mutual torque.

Cogging torque is caused by the interaction of the rotor magnetic field and
the stator winding slots and is independent of the stator current magnitude.
Reluctance torque is caused by the variation in phase inductance with respect
to position. Mutual torque is caused by the mutual coupling between the stator
winding and the rotor magnetic field.

Many high-performance permanent magnet motors use surface-mounted
magnets on a rotor with a large rotor-stator airgap. The large airgap ensures
minimum armature effect on the rotor field from the stator. These machines
are also designed with low saliency so that the first two effects are minimized.
Generally if the waveforms of the phase current reference and the phase elec-
tromotive force (EMF) are perfectly matched, torque ripple is minimized by
maximizing the mutual torque component. Any additional EMF harmonics
need to be "cancelled" out, leading to idealized current versus position excita-
tion waveforms. However this approach is valid only when the current con-
troller is fast-acting, so that the available rate of change of current is substan-
tially greater than the rate of change of position-related torque.

Using harmonic analysis of the estimated output torque, there have been
two general approaches taken to find the correct machine current waveforms.
First, finite element analysis techniques require detailed machine design pa-
rameters and tolerances to carry out intensive off-line analysis to model the
magnetic characterization of the stator and the rotor. The alternative analytical
methods rely on obtaining an accurate back emf shape and then, by harmonic
torque analysis, determine the optimal current profile. One further important
feature of the drive which needs to be considered is the finite dc-link voltage.
This voltage is an important factor in determining the rate at which changes in

motor winding current can occur.
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1. Bbinuwmte 13 nepBoro absala COK3bl U COK3HbIE CROBA, MPUCOEAMHAIOLLME
NpUOaTOuHbIE NPEeANOXEHUs 1 NepeBeanTe ux.

2. Bbinuwunte n3 TeKCTa MHOUHUTMBBI B (OYHKLMM OBCTOATENBCTBA W NepeBeanTe KX
BMECTE C OTHOCSLLMMMUCS K HAM CROBaMMu.

3. Haigute B TEKCTE NPEANOXEHNs C KOHCTPYKUMen There+be n nepeseanTe mx.

4. BobinuwwuTe M3 nepsoro absaua npeanoxeHns ¢ MECTOUMEHWEM it, onpegenure
ero (PYHKUMIO N NepeBeaunTe NpeanoxXeHus.

5. Hamgute B TekcTe npuyactud |, onpegenute ux yHKUMM U nepeBeaunTe Ux BMe-
CTe C OTHOCSALUMMMCS K HAM CIOBaMM.

6. BbinuwnTe 13 TekcTa BCe UMEHHbIE rpynMbl U NepeBeaunTe Kx.

7. BbinuwmnTe 13 TekcTa BCe CKkadyeMble B CTpadaTeslbHOM 3asore, MMetoLLme B CBO-
€M COCTaBe MofanbHbIi rnaros, U nepeBeanTe MX BMECTE C nognexalyymu.

8. I'IepeBen,MTe TEKCT C Y4ETOM BbINOJTHEHHbIX 3afaHui.

Text 6
Control of permanent magnet motor drives using a new position

estimation technique

Permanent magnet (PM) motors are generally constructed with a fixed ro-
tor field, supplied by rotor-mounted magnets. Therefore if the rotor position is
known, then the position of the fixed field can easily be determined. Rotor
position information has been traditionally provided by shaft-mounted optical
position encoders or resolvers, which give high-accuracy position measure-
ments but tend to be expensive, although schemes for improving the data pro-
duced by cheaper less accurate sensors have been suggested. However, there
has been an increased interest in techniques for eliminating the rotor position
sensor, to improve reliability and reduce the cost of the drive. These tech-

niques can be broadly classified as follows.
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Back electromotive force (EMF) information can be used in brushless dc
drive systems, where at any one time only two phases arc conducting. The di-
rect back EMF detection method uses measurements of the instantaneous
voltage across the third nonconducting phase. If the drive is designed so that
the nonconducting phase current reduces rapidly, then the back EMF can be
measured directly across the nonconducting phase. The zero crossing of the
phase voltage can then be used to generate commutation information. Alterna-
tively if each phase has a separate sensing winding, the back EMF in all
phases can be monitored. A further alternative is to measure the phase volt-
ages directly and extract the back EMF information from the stator voltage
equation. However this back EMF estimation involves differentiation of the
current, and is thus subject to noise. Filtering of the signal can achieve a better
estimate, but filtering imposes an unwanted phase lag. Sliding mode observ-
ers have been suggested as a way around this problem. Field weakening can
be difficult to achieve in a drive using the EMF position detection scheme,
since field weakening requires the phase advance of the conduction angle
relative to the stator winding. An overriding problem with the EMF approach
to position estimation, is that at low speeds the EMF approaches zero. There-
fore the scheme must be restricted to applications where low-speed perform-
ance is not important, and where an alternative open-loop excitation control

scheme is acceptable to start the motor from standstill.

1. Hangute B nepBomM ab3alle npeanoxeHne ¢ KOHCTpyKUmen There+be n nepese-
ouTe ero.

2. Hamaute Bo BTOpoM ab3alle npeanoxeHue, B KOTOPOM WHCMHUTUB SBMSIETCA Ya-
CTbl0 COCTABHOTO MMEHHOIO CKa3yeMoro, 1 NepeBeanTe 3T0 NPeanoKeHNE.

3. Bbinuwunte 13 TekcTa NPeanoxXeHus, B KOTOPbIX NOAMNEXaLLEE BbIPaXEHO repyH-

auem, n nepeseante nXx.
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4. Bbinuwunte 13 BTOporo absala CroXHONOAYMHEHHOE NPELNIOKEHUE C NpKUaaToY-
HbIM CKa3yeMbIM 1 NepeBeauTe ero.

5. MpoaHanuaupyiiTe rnaronbHble OpMbl C OKOHYaHWEM —ed B NEPBOM U TPETbEM
NpeanoXeHnsix Nepeoro absala W nepeseanTe UX BMECTE C OTHOCSLUMMMCS K HUM
crioBamu.

6. BbinuwmMTe M3 NepBbIX NATU NPEeaNoXeHU BToporo ab3ala Crosa ¢ OKOHYaH1eM
—ing, NpoaHanuaupymTe ux n nepeseanTe BMECTE C OTHOCALLMMUCS K HUM CHOBaMM.
7. BbinuwmTe 13 TEKCTa MHPUHUTUBLI B OYHKLIMM 0BCTOSTENBCTBA W NEPeBEaNTe UX
BMECTE C OTHOCSILLMMMCS K HAM CIIOBaMM.

8. [lepeBeaunTe TEKCT C y4ETOM BbIMNOSTHEHHBIX 3afaHWN.

Text 7
Control of permanent magnet motor drives using a new position

estimation technigue (continued)

Variable inductance has also been suggested as a method of position detec-
tion. One approach is to monitor the phase current waveform, because the rate
of change of current is a function of the incremental inductance of the phase
circuit, and since phase inductance is a function of electrical position, the ro-
tor position can be determined. This scheme has been successively applied to
stepping motors and switched reluctance motors, with the phase inductance
being calculated in real time, by measuring the phase currents and voltages,
and then, using a lookup table of position-current-inductance data, the posi-
tion can be estimated. It has been suggested that the variation in impedance
with position would give more accurate results in sinusoidal excited PM ma-
chines, since there is a problem in separating the effects of ohmic, reactive
and motional components.

Alternatively diagnostic pulses can be injected into the nonconducting

phase. This is a simplified version of the inductance method, in which a short
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pulse of current is applied to an inactive phase of the machine. Even though
any applied voltage pulse is small and results in a small level of current, the
scheme generates negative torque. Ehsani et al. suggested an alternative ana-
log phase inductance method, which monitors the mutually induced voltages
in unused adjacent phases. The induced voltages can be used to estimate the
inductance and hence position. The disadvantage of signal injection is
avoided, but the scheme is only suitable for machines in which the windings
are electrically separate.

Inductance variation methods can provide adequate position information in
machines in which there is sufficient variation in inductance over an electrical
cycle, for example switched-reluctance motors and embedded-magnet ma-
chines. Zero speed and current chopping are coped with more easily in this
method than the emf approach, and field weakening control is easier, since
instantaneous position information is available. Errors can occur if assumed
values of motor parameters arc incorrect, for example if the resistance is inac-
curate, due to thermal effects, then as the current increases the error in esti-

mated position also increases.

1. BbInuwKTE U3 TEKCTa BCe CkasyeMble B CTpaJaTernbHOM 3anore, B COCTaBe KOTo-
PbIX €CTb MOJAMNbHbIN [Naron, U NepeseanTe UX BMECTE C NOAIeXaLLUMU.

2. Haitoute B nepBom ab3aLie He3aBMCHMbIN NPUYACTHBIA 000POT U NepeBeanTe ero.
3. Bbinuwmnte M3 TEKCcTa COW3bI, NPUCOEANHAIOLIME NPUAATOYHbIE MPEANOXEHUs K
rMaBHbIM, U NEPeBEaNTE UX.

4. Hailoute B TekcTe Ge3nnNyHOE Npe/sioXeHe 1 nepeseaunTe ero.

5. Haiioute B TekcTe NpuAaTOYHOE NPEMNOXEHUE CO CkadyeMbIM B COCraraTenbHOM
HaKIMOHEHNW, NpoaHanuanpyiiTe opMy cocriaraTernbHOrO HakIoHEHNS, 0ObACHUTE ee

ynoTpebrieHue 1 nepeseanTe ckasyeMoe BMeCTe C NOAnexallym.

95



6. Bbinuwute n3 nepsoro absaua Bce 0OCTOSTENbCTBA, BbIPAXEHHblE —ing-
thopmamu, NpoaHanuaupyinTe 3T OpMbl U NepeBeanTe BMECTe UX C OTHOCALLMMIACS
K HAM CrioBaMMu.

7. BbinuiwmnTe 13 TEKCTa BCE MMEHHBIE TPYNMbl U NEPEBEaNTE UX.

8. I'IepeBe,qMTe TEKCT C y4E€TOM BbIMNOJTHEHHbIX 3afjaHun.

Text 8
Intelligent machine tool: perspective and themes for future

development

The machine tool is the key manufacturing facility for modern advanced
manufacturing systems, and it has been playing the most important role in
mechanical manufacturing of industrial goods. Extensive R&D efforts have
been devoted to improve the performances of the machine tools in the past
from various viewpoints, such as accuracy, reliability, productivity, efficiency
and flexibility.

Some of the key issues in the recent development of machine tool technol-
ogy are summarized as follows:

(1) High accuracy or ultraprecision machine tool: The accuracy is most im-
portant for the machine tool so as to guarantee the accuracy and performance
of the products. The efforts have been devoted to improve the accuracy of
machine tool by increasing the geometrical accuracy, the thermal stability, the
static and dynamic rigidity, and also the controllability of machine. The ultra-
precision machine tool contributed much to manufacture the key components
of the precision devices including various opto-mechatronic devices.

(2) High productivity and efficiency: The cutting and the feeding speeds of
machine tool have been continuously increased recently so that the productivity
and efficiency are much increased. The development of the cutting technology

and the tools for high speed machining is becoming much more important.

96



(3) Adaptation to manufacturing systems: Various machine tools with new
configurations, functions and peripherals have been developed which fit to
specific purposes of various manufacturing systems to improve their produc-
tivity and flexibility.

(4) Low cost: The cost of manufacturing and hence the investment to
manufacturing facilities are always considered to be critical in the competitive
manufacturing world. Low cost machine tools with reduced options and lim-
ited capabilities are attracting current machine tool market.

(5) Advanced control: Recent advances in the advanced control technology,
the computer technology and the high performance actuators made it possible
to implement new advanced control to machine tools.

The present paper focuses to the new innovative control technology of ma-
chine tool, namely intelligent control which is now emerging as the next gen-
eration control of machine tools. The outline of intelligent control is presented

here based on the review of the historical background of machine tool control.

1. BbInuwmTe n3 TEKCTa MHPUHUTUBLI B OYHKLMKM 0OCTOATENLCTBA LieSn U nepese-
ANTE UX BMECTe C OTHOCALLMMICA K HUM CIIOBaMM.

2. Bbinuwnte 13 TeKcTa Bce ckadyemble B CTpafaTerisHOM 3arore U NepeBeamTe ux
BMeCTe C Nnoanexatlumu.

3. Hamgute B TeKcTe npednoxeHne ¢ KOHCTPYKUMen "CnoxHoe nognexaiiee ¢ uH-
(OMHUTVMBOM" 1 NEpPEBEANTE €ro.

4. BbinuwwuTe 13 TekcTa BCe repyHauu, onpegenure ux yHKLMW 1 nepeseaunTe ux
BMeCTe C OTHOCSLLMMICS K HUM CIIOBaMM.

5. Hamgute B TeKCTe COXHOCOYMHEHHOE MPEASIOKEHME, YKaxuTe noanexailee u
CcKasyemoe B KaZOM W3 NPeLioKeHW, nepeseaunTe Bce NPeanoxeHue.

6. [poaHanuaunpyinTte BTOPOE NpeanoxeHne nyHkTa (3), onpegenuTe Bug NpuaaToY-
HOrO NPeanOXeHNUs, YKaXuTe, OTHOCUTCS OHO K rnarony Unm cyLectautenibHomy. [le-

peseanTe Bce npeanoxeHue.
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7. BbinuwuTte M3 nocnegHero NpeanoXeHns Tekcta npuyactus Il, onpegenute ux
(yHKLMIO 1 NepeBeaunTe BCe NPeanoxeHue.

8. I'IepeBe,u,MTe TEKCT C y4E€TOM BbINOJTHEHHbIX 3aflaHui.

Text 9
Intelligent machine tool: perspective and themes for future

development (continued)

The machine tool has twice experienced revolutionary development in its
modern history. Figure 1 summarizes brief history of machine tool develop-
ment and related key technologies introduced.

The first revolution for machine tool is the powered machine tool which was
introduced in the era of the industrial revolution late in the 18th Century. The
primary driving force of the machine tool, which was the natural one, such as
man power, animal power or water power, was replaced by the artificial power
source such as steam power or later electric power. Various types of machine
tools were invented in those days, which are regarded as the originals of the
modern machine tools, such as drilling machine, milling machine etc.

The productivity of the machine tool in terms of efficiency and speed and
also the accuracy of machining have been much improved by introducing the
powered machine tools. Most of the machine tools were controlled mechani-
cally with use of sophisticated built-in mechanisms, such as lead screws, cams
and links, which are typical for analog control.

The second revolution for machine tool was caused by introduction of nu-
merical control (NC) invented by J T. Parsons in 1952. The information and
signal processing portion of the machine tool control was separated from the
actuators actually driving the machine tool hardware. The separation of the
two accelerated, on one hand, advancement of the sophisticated control of

machine owing to the development in the information processing technology
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or typically the computer technology, while it enhanced simplification and
new development of the actuators.

Various sophisticated computer NC (CNC) machine tools have been devel-
oped and put into practical use, which include 5-axis milling machine, ma-
chining center equipped with automatic tool changer (ATC) and automatic
pallet changer (APC), turning center etc.

An important extension of CNC is the adaptive control (AC). The machin-
ing process is included in the feed back control loop of the machine by intro-
ducing the adaptive control, while only the motions of the tool and the work
table are controlled by the conventional CNC. Various types of sensors have
been developed and utilized to detect the state of machining and to feed back
its information.

The machine tools developed up to now are all driven and controlled accord-
ing to the predetermined commands, which are either prepared manually or
automatically by the computer with the aid of CAM software and the data base.

One of the possible control systems for the next generation machine tool

will be the intelligent control.

1. Haigute B TEKCTE CMOBO-3aMECTUTENb paHee YNoTpebneHHOro CyLLeCTBUTENbHO-
ro ¥ NnepeBeauTe ero, ONpeaenvB 3aMeHsieMoe M CrOBO.

2. BbInuwute 13 TekcTa Bce ckasyemble B CTPafaTeNbHOM 3anore U nepeseanTe ux
BMECTE C NoAnexalmm.

3. BbinuwmnTe M3 TeKCTa CrNoXHble NPEANOXeHMs], B KOTOPbIX NPUAATO4HOE onpese-
NUTENbHOE NMPeanoXeHue, OTHOCSLLEECS K NOANEXalleMy [MaBHOMO MpeanoXeHus,
CTOWT 3a CkasyeMbIM. [epeBeaunTe 3TV NPeAnoXeHNS.

4. HaiiouTe B TEKCTE CIOBO-3aMECTUTENb paHee ynoTpeOneHHoro CyLEeCTBATENbHO-
ro 1 nepeseauTe ero, onpeaenue 3aMeHsieMoe UM CIoBoO.

5. BbinuwuTe 13 TekcTa BCe Ckasdyemble B CTPaAaTENbHOM 3anore U NepeBeanTe ux

BMeCTe C noanexatmmu.
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Fig.1 History of machine tool development

6. Haitoute B TEKCTE CNOBO-3aMeCTUTENb paHee YNoTpebreHHOro CyLLEeCTBUTENbHO-
ro 1 NnepeseaunTe ero, onpeaenie 3aMeHsieMOoe UM CroBO.

7. BbInuwmTe U3 TeKcTa BCe ckasyeMble B CTPafaTerlbHOM 3anore U nepeseanTe Ux
BMECTE C NoANeXalluMu.

8. BbINMLIMTE M3 TEKCTA CMOXHble NPEANOXEHUs, B KOTOPbIX NPKUAATOYHOE onpese-
NUTENBHOE NPearoXeHne, OTHOCSLLEECS K NOANEXalleMy [MaBHOrO MpeanoXeHus,
CTOWT 3a ckadyeMbIM. [lepeBeanTe 3TV NpeanoXeHus.

9. BbinuwmMTe M3 YeTBEPTOrO ab3ala nocrneaHee NPeAnoXeHue, onpeaenuTe BuA
NPUOATOYHOMO NPEANOXEHNS, YKaXNUTe NOANexaLlee U ckazyemoe rMaBHOro Npeano-
*eHus. [NepeseaunTe BCe NPeanioXeHue.

10. BbInuwmTe 13 NSTOro 1 WecToro 8638LI'6B BCE MMEHHbIE rpynmnbl U nepeseauTe NX.
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11. BbInuwuMTe 13 NATOrO M LWecToro ab3aleB CrnoBa C OKOHYAHMEM —ing, YKaXuTe,
KakoW rnaronbHOM (POPMON OHW SIBNSIKOTCS, ONpedenuTe ux YHKUMM 1 nepeBeaunte
NX BMECTE C OTHOCALLMMUCS K HUM CrOBamMm.

12. TepeBeaunTe TEKCT C Y4ETOM BbINOSHEHHBIX 3a[aHNUM.

13. Hangute B TEKCTE CNOBO-3aMECTUTESb paHee ynoTpebIeHHOro CyLLeCTBUTENbHO-
ro v nepeseauTe ero, onpeaenus 3aMeHseMOe M CroBO.

14. BbInuiunTe U3 TEKCTa BCE CKadyeMble B CTpafaTesibHOM 3arore 1 NepeBeamnTe ux
BMECTe C nognexatyymm.

15. BbInuwumMTe 13 TEKCTa CNOXHbIE NPEaNOXeHUs, B KOTOPbIX NPUAATO4YHOE onpese-
NnUTENbHOE MNpefsioKeHne, OTHOCALLeecd K nognexalemy raBHOro npeanoxeHus,
CTOWT 3a cKasyeMblM. [lepeBeauTe a1 NPeanoXeHus.

16. Bbinuwunte u3 yetBepToro absaua nocregHee npeasioXeHne, onpegenute Bug
NPUOATOYHOTO NPEASIOKEHMS, YKaXNUTE NOAnexallee 1 ckasyeMoe rnaBHOro npeano-

KEHUA. I'IepeBeu,MTe BCE npefnoxeHue.

Text 10
Intelligent machine tool: perspective and themes for future

development (continued)

As it was mentioned earlier, the machine tool is the primary constituent
element of today's manufacturing systems and therefore it is worth reviewing
the history of manufacturing systems and discuss the role of machine tool in
the next generation manufacturing systems.

Figure 2 briefly summarizes the process of technology development in the
manufacturing systems. The history of modern integrated manufacturing sys-
tems goes back to well-known Ford System for mass production of automo-
biles, while the automation of mid-volume, mid-variety production was
launched by invention of the NC machine tool. The innovation in NC ma-

chine tool technology and the computer technology created a new manufac-
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turing system named direct NC (DNC) system, where plural number of NC
machine tools are controlled by a central computer. The DNC system is iden-
tified as a typical outcome of integration of information flow for machining in
the manufacturing system.

The integrated control of the information flow and the material flow in the
manufacturing system was realized by Flexible Manufacturing System
(FMS), where the work materials and the tools are transported between the
automated warehouse and the machines by AGV's and handled by industrial
robots etc. Sophisticated machine tools, such as machining centers and turn-

ing centers have played the essential role in FMS.

DNC

. G
G

Integration of process informa-

FMC «— FMS tion and material flow

Cell
------------------------- Development to other industry
o
Autonomous Distributed CIM Global information integration in-
Manufacturing System cluding management, CAD/CAM

Fig. 2. Development of manufacturing systems

Although FMS was introduced intentionally to enhance the flexibility in
the automated manufacturing capability of mid-volume, mid-variety produc-
tion, it was soon found that FMS is not necessarily flexible enough, and it is
risky to invest a large capital to FMS. For such reasons, FMC was known to

become much popular and has been installed world wide, which is smaller in
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size but equipped with the minimum functions of the manufacturing systems,
which include the control computer, the CNC machine tools, the automated
work handling system for storage, transport, loading and unloading, and
sometimes the automatic inspection machine for the work. FMC is less costly
as compared with FMS, easier to operate and more flexible to cope with

changes of the customer order.

1. Bbinuwute 13 Tekcta CO3bl, NPUCOEANHSIOWME NPUAATOYHbIE NPEaNOXeHUs K
[NaBHbIM, U NepeBesunTe 3Tu COH3bI.

2. Bbinuwnte 13 Tekcta 6e3nnYHbIe NPESNOXEHUs U NEPEBEAUTE UX.

3. BbinuwmTte 13 TekcTa ckasyemble B CTpagaTesibHOM 3anore ¢ nocrneayrLwmm Koc-
BEHHbIM [OMNOSTHEHMEM C NMPeanorom by u nepeeeante vx BMeCTe C Noafexalyumu
ABYMs crnocobamm.

4. BbinuwuTe M3 BTOporo absaua CRNOXHOMOAYMHEHHOE NPEAnOXeHue, B KOTOPOM
NpuaaToyHOE NpeasioKeHe BBOAWUTCS COK3HLIM COBOM (Hapeuvem). Onpepenute
BUL NPUAATOYHOrO MPEASIOKEHNS U YKaXuTe BO3MOXHble NepeBoAbl Hapeuns. Han-
[uTe B TEKCTE eLLe OHO TaKoe Xe NpearioxeHue.

5. Haingute B TeKCTe KOHCTPYKLUMIO "CrOXHOE nognexaiyee ¢ UHPUHUTUBOM" U ne-
peBeuTe ee.

6. Bbinuwmte n3 TekcTa CNOXHOE NpeanoXeHue, B KOTOPOM MPUAATOYHOE Onpese-
nuTenbHoe npeanoxeHne, OTHOCALEECa K Nognexalyemy rnaBHOro NpeasiokeHns,
CTOMT 3a Cka3yeMbIM. [lepeBeauTe 310 NPEASIOKEHME.

7. I'IepeBeLwlTe TEKCT C y4E€TOM BbIMOJTHEHHbIX 3aflaHui.

Text 11
Intelligent machine tool: perspective and themes for future
development (continued)
On the other hand, rapid progress in the recent software technology and in-

formation processing technology combined with the development in the
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manufacturing hardware mentioned above made it possible to totally integrate
the industrial activities from the marketing and the R&D activity to the final
manufacturing process of the products and their delivery, which is well
known as CIM, or Computer Integrated Manufacturing. The hierarchical con-
trol of information in FMS or CIM through the information network is quite
effective, as it was expected, to control the total manufacturing activities for
fixed or well-scheduled production.

It was found, however. that such a hierarchical structure of control for the
totally integrated manufacturing system is not flexible enough to cope with
the drastic changes in the user needs, the unscheduled changes in production,
the express jobs and the unexpected malfunction of manufacturing facilities
etc. The distributed control rather than the hierarchical control is expected to
be more flexible to cope with such changes in production.

It is thus expected recently that new type of highly flexible manufacturing
systems with distributed autonomous manufacturing agents and their distrib-
uted control will be the key for the mechanical manufacturing industries in the
future which are to produce a large variety of new products according to the
changeable demands of the customers. The machine tools required for such
autonomous distributed manufacturing systems, or sometimes referred to as
holonic manufacturing systems, will be the ones which are autonomously op-
erated and yet cooperative with other machines and manufacturing facilities.
Such autonomous and cooperative machine tools must be highly intelligent.

It is thus concluded that the intelligent machine tool is the key to the next
generation manufacturing systems.

The concept of intelligent machine tool is new and there is not yet clear
definition for it, however the intelligent machine tool is characterized typi-

cally by the following specific features:
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(1) Intelligence; to acquire, systematize and utilize the manufacturing
knowledge,

(2) Autonomy; to make decisions based on its own criteria, and physically
support and maintain itself if possible,

(3) Flexibility; to cope with various changes in requirements, available re-
sources, constrains etc.,

(4) Cooperation; to find mutually agreeable solutions with other machines

or agents through communication, exchange information and negotiation.

1. TllpoaHanuaupyinTe nepBoe npeanoxeHne nepsoro absaua, onpegenute Tun
NPeanoXeHns, HanauTe noanexailee v ckasyemoe, NpoaHanuanpywnTe rnarofbHble
(opmbl C OkOH4YaHKeM —ed. lNepeBeaunTte 31O NPeaSIoKEHNE.

2. Hangute B TeKCTe MH(MHUTMB B (PYHKLMW 0BCTOATENLCTBA CIEACTBUSA U NepeBe-
AMTE ero BMecTe C OTHOCALLMMUCS K HeMY CroBamu.

3. Bbinuwmnte u3 Tekcta 060pOT "CNOXHOE noanexailee ¢ MHOUHUTUBOM" 1 nepe-
BeauTe ero.

4. HanguTte B TEKCTE CKa3yemoe C rnarosiom to be B ka4ecTBe MOZanbHOro rnarona
W nepeBeunTe ero BMECTe C NoAnexatLum.

5. Bbinuwunte n3 BTOPOro NpeanoxeHus TpeTbero absaua rnarosibHoble opMbl C
OKOH4YaHueM —ed, onpepenuTe UX yHKUUM 1 nepeBeauTe BMECTE C OTHOCALMMUCS K
HWM CIlI0BaMM.

6. Hamgute B TeKCTe CNOBO-3aMeCTUTENb paHee YNOTPEBNEHHOro CyLWEeCTBUTENBHO-
ro 1 nepeseauTe ero, onpeaenvs 3aMeHseMoe CrnoBo.

7. Hangute B TEKCTE NPEANOXEHNE C KOHCTPYKUMen There+be n nepeseauTe ero.

8. I'IepeBeLwlTe TEKCT C y4E€TOM BbIMOJTHEHHbIX 3aflaHuni.
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Text 12
Turning Centers Update

Turning centers are modern lathes or turning machines equipped with com-
puter numerical control (CNC), multiple tooling, and flexible automation
equipment. With rotary tooling now available, milling, drilling, tapping, and
other operations can be performed in the same setup. This can sometimes
eliminate the need for a machining center or other machine tools to perform
secondary operations.

Many turning centers are of modular design that permits expansion to
higher automation levels when required. Turning centers are most frequently
used as flexible stand-alone machines. However, they are also being inte-
grated as components of flexible manufacturing cells (FMCs) consisting of
two or more machines, a material handling system, and a cell controller.

Advantages of modern turning centers include improved quality workpieces,
increased productivity, greater flexibility, and cost savings. Improved quality
results from the improved accuracy and reliability of the machines and controls
and the integration of in-process or post-process gaging. Increased productivity
Is attained from faster setups, reduced manual toolchanging requirements, more
rapid metal removal rates, and shorter cycles. The capability of producing a
wide variety of parts increases their flexibility. Optional equipment is available
for maximizing automation with minimum changeover time.

A wide variety of turning center types and sizes is available. While some
have single or multiple vertical spindles, most are of the horizontal spindle de-
sign. These are of three basic forms: center-type (shaft), chucking-type, and
universal (combination shaft-chucker), bar feed attachments being available for
most chucking and universal machines. The Titan series of turning machines
built by the Warner & Swasey Turning Div., Cross & Trecker Corp. (Solon,

OH), is a modular system having many common components that permits the
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making of more than 100 basic machine configurations, including vertical and

horizontal models with one or two spindles and two or four-axis control.

1. BbinuwwTe 13 nepeoro ab3aua ckasyemoe B CTpagaTenbHOM 3anore, UMeloLLee B
CBOEM COCTaBe MOZasIbHbIN I11aron, v nepeBeauTe ero BMeCTe C NoAnexaLlum.

2. Haigute B TekcTe rnaron to be B COCTaBHbIX MMEHHbIX CKa3yeMbIX U nepeBeanTe
WX BMECTe C NoanexaLiumu.

3. BbinuwwTte 13 nepeoro npeanoxexns BToporo absaua npuyactue Il, onpegenure
ero (OYHKLMIO U NepeBeanTe BMeCTe C OTHOCALLMMUCS K HEMY CroBaMu.

4. BbinuwuTe M3 NocnegHero NpeanoxexHns BToporo absaua 1 nocnegHero npeg-
NOXEHNS TEKCTa CNoBa C OKOHYaHWEM —ing, OnpesenuTe, Kakon rnarofbHon hopmMoil
OHU SABNAKOTCSH, a TaKkKe UX PYHKLMM 1 nepeBeaunTe UX BMECTe C OTHOCALLMMMUCS K HUM
Ccrnosamu.

5. Haigute B TekcTe crnyyam ynotpebneHus as, onpeaenute ero yHKLMW 1 nepe-
BEANTE NX BMECTE C OTHOCALLMMUCS K HUM CrOBaMu.

6. BbinuwwuTe 13 TEKCTa HE3aBMCUMbIN MPUYACTHBIN 060POT 1 NepeBeauTe ero.

7. BbinuwunTe 13 TekcTa UMEHHbIE rpynMbl U NepeBeauTe nx.

8. [lepeBeauTe TEKCT C y4ETOM BbIMOSIHEHHBIX 3a4aHWN.

Text 13
Turning Centers Update (continued)

Selection of the number of axes to be controlled on a turning center de-
pends on production requirements. Some two-axis, point-to-point positioning
control systems are satisfactory if no taper or contour cutting is required.
Most two-axis systems, however, are available with simultaneous linear and
circular interpolation. Three and four-axis, continuous-path control systems
permit machining radii, tapers, and contours. Such systems generally provide

increased productivity when internal and external surfaces can be machined
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simultaneously. A spindle-positioning C axis is provided for machines using
rotary tooling for cross and end-working operations.

Some machines are provided with a fifth axis by using a second workholding
chuck on a sliding-head spindle or tail-stock subspindle. This permits simulta-
neous secondary operations to be performed on the rear ends of parts cut from
bar stock. The second chuck grips the workpiece during cutoff; after cutoff, the
gripped part is retracted to perform the secondary operations. When the secon-
dary operations have been completed, the chuck releases the workpiece, and a
parts catcher is generally employed to prevent the part from falling.

A nine-axis Millturn machine made by Voest-Alpine (Linz, Austria) com-
bines a four-axis, two-turret turning center with a five-axis machining center.
The machine actually has eight axes mechanically, but has nine axes electri-
cally, with the Z axis being shared by the top turret and the milling unit. Turn-
ing, boring, milling, drilling, tapping, contouring, and other operations can all
be completed with a single clamping of the workpiece. The milling head (in-
cluding a toolchanger), arranged on a separate cross-slide, can be pivoted and
has an additional axis vertical to the machine bed for angular and off-center,
intricate milling and drilling operations.

The design and construction of modern turning centers have been substan-
tially improved to increase rigidity for reduced vibration and to increase stiff-
ness for minimum deflection. Most of these machines now have slant beds in-
stead of the flat horizontal beds that were common for lathes.

The beds of CNC turning centers are completely made of reinforced con-
crete having six times the damping capability of cast iron, thus providing high
dynamic stiffness for improved surface quality and long tool life. Also, more
thermal energy is required to raise the temperature of the concrete beds, con-

tributing to highly consistent, accurate machining.
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1. BbinuwwnTe 13 Nepsoro NPeasioXeHns TekcTa UHUHUTUB, ONpeaenuTe ero yHK-
LIt0 1 NepeBemnTe BMECTE C OTHOCALLMMUCS K HEMY CIIOBaMM.

2. BbinuwwTe 13 BTOPOro NpeanoXeHus Tekcta NpuaaToqHoe NpednoXeHue u ne-
peBeauTe ero, UCMosb3ays 0bpaTHbIN NOPSAZOK CIIOB.

3. Bbinuwwute 13 BTOporo absaua repyHauin B yHKLUMM 0BCTOATENLCTBA U NEpeBe-
[1TE ero BMeCTe C OTHOCSALLMMUCS K HEMY CrOBaMM.

4. Hangute Bo BTOPOM ab3ale MHPUHUTKBHBLIN 0BOPOT, onNpeaenuTe ero TUn u ne-
peseguTe ero.

5. BbinuwwuTe 13 TEKCTa BCE MHMHUTUBBI B (DYHKLMKM 0BCTOATENLCTBA M NepeBean-
T€ BMECTe C OTHOCSLUMMUCA K HAM CIIOBaMM.

6. BbinuwwuTe 13 TEKCTa HE3aBMCUMbINA MPUYACTHBI 060POT U NepeBeauTe ero.

7. Bbinuwwute n3 nocnegHero absaua npuyactus | B yHKUMM 0BCTOATENLCTBA U
nepeseauTe UX BMECTE C OTHOCALLMMMCS K HUM CIOBaMM.

8. [lepeBeaunTe TEKCT C Y4ETOM BbINOSTHEHHbIX 3afaHWA.

Text 14
Twin heads are better than one

Today CNC turning machines are available in a confusion of spindle con-
figurations, making life difficult for anyone looking for a machine to do a
given type or range of work. While the single spindle machine is still the ba-
sic tool, there have to be good reasons for not choosing a machine with a sec-
ond spindle.

The overriding benefit of the second spindle is it opens up the way for more
complex parts to be finished on one machine, using one program and setup.
This has made such machines very popular, in particular the second-operation
or sub-spindle type machine intended for secondary and back-end work.

The most established type of twin-spindle machine is the front-loader with

its two identical spindles mounted side by side on parallel axes. Most common
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are those with horizontal spindles but twin spindle vertical machines are avail-
able, offering the benefits of ease of loading and good support for heavy work.

Front facing horizontal spindle machines have proved most versatile where
an overhead gantry is used to move workpieces between left- and right-hand
spindles. In addition to providing automatic and programmable transfer, the
gantry enables work to be turned round or over as it is moved between stations.

An example of what is possible with this configuration is the Takamaz
CNC twin-spindle lathe. Its right- and left-hand spindles have independent
machining capabilities that permits simultaneous machining. This enables
front and rear of a part to be machined at the same time, using the controlled
axes of the six- or ten-station (depending on the model) tool turret

On this type of machine work is transferred into and out of the stations and
between them using an overhead servo loader. Three types of spindle index-
ing are available for these machines - mechanical, electrical and c-axis con-
trolled indexing - which, in conjunction with power tooling, enable a range of
compound machining operations to be carried out.

A big advantage offered by vertical twin-spindle machines of this type is
the ease with which workpieces can be loaded and supported. For larger
workpieces, it is possible to fit semiautomatic work-loading equipment. Al-

ternatively, a gantry or floor-standing robot can be used for parts up to 20 kg.

1. Bbinuwmnte 13 Tekcta npuyactus | B yHKUMM 06CTOATENBCTBA M NepeBeanTe ux
BMECTe C OTHOCALLMMICS K HUM CIIOBaMM.

2. Bbinuwwnte n3 nepeoro absaua KoHCTpykumo Theretbe, obpatute BHUMaHWe Ha
npucyTcTBME rnarona to have B 9TOM KOHCTPYKLMW, onpeaennuTe ero yHKUuMto, nepe-
BeANTE 3TY KOHCTPYKLMIO.

3. Bbinuwwute 13 BTOoporo absaua MHUHUTUB, YKaXuUTe ero YHKLUMIO U nepeseanTe

BMeCTE C OTHOCALLMMAUCA K HEMY CITOBaMMW.
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4. Hangute Bo BTOPOM ab3aLe npuaaTovHOE NpeasiokeHue, NpoaHanuaupymTe ero
W NepeBeauTe ero BMeCTe C Noanexallm rmaBHOMo NpesioxeHus.

5. Haigute B TEKCTe CNOBO-3aMeCTUTENb paHee ynoTpebneHHOro CyLecTBUTENBHO-
ro U nepeseauTe ero, onpeaenvs 3aMeHsieMoe UM CIoBO.

6. Bbinuwwute u3 TpeTbero absaua npuyactve |, onpegenute ero yHKUMIO 1 nepe-
BEAMTE NpearoxeHune, obpallas BHUMaHWe Ha NopsoK COB NPy NepeBofe.

7. Hangute B TEKCTE UHGMHUTMBHBIE 0OOPOTLI U NEPEBEANTE MX.

8. Bbinuwnte u3 natoro absaua CNOXHONOAYMHEHHbIE NPEANOXEHNUs, onpeaenvTe
BMZ, NPUAATOYHbLIX MPEONOXEHUN U nepeseaunTe UX BMeCTe CO CroBaMu, K KOTOPbIM
OHU OTHOCATCA.

9. Haigute B TekcTe 6e3nMYHOE NPEASIOXEHNE U NepeBeaunTe ero.

10. lMepeBeamTe TEKCT C Y4ETOM BbIMOSTHEHHBIX 3a4aHUM.

Text 15
Renault's Euro 3 engine

General engine features

The new engine is an inline six-cylinder unit with a 123-mm (4.84-in) bore
and a 156-mm (6.14-in) stroke for a total capacity of 11.1 L. All engine com-
ponents were designed and developed using computer-aided design (CAD)
connected to 3-D calculations in mechanical, thermomechanical, fluid flow,
injection, and combustion areas.

A one-piece cylinder head contributes to the engine block stiffness, in addi-
tion to a ladder frame crankcase. To provide a central location for the injec-
tors and optimal engine air breathing, the cylinder head has four valves per
cylinder and 20° skewed, cross-flow intake and exhaust ports. As an option,
an engine-brake can be mounted above the cylinder head to offer high braking
power. The camshaft has a lateral position in the block, and roller tappets are

used. The articulated piston has a forged steel crown and a cast aluminum
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skirt. Special attention was paid to piston-ring and -sleeve optimization for
low oil consumption, contributing to a very low soluble oil fraction in the ex-
haust under all conditions.

A key feature of the engine is the fully electronic-controlled common-rail
injection system. The system allows the control of pressure independently of
engine speed and load, high flexibility of multiple injections for low emis-
sions and noise, and continuous high injection pressure for reduced particulate
emissions. Special care was taken to prevent unexpected engine stall or defec-
tive sealing and to allow a limp-home mode. The filtration and low-pressure
system were entirely redesigned to maximize the benefits of this new injec-
tion system. The system can supply up to four injections to a cylinder per cy-
cle; this can be a combination of pilots, posts, and main injections.

The injectors, centered in the four-valve combustion chamber, have
screwed electrical connections for long life, they being supplied with fuel
through connectors that are also screwed into the cylinder head. Each injector
has eight holes, a mini sac-type tip, and an optimized needle seat for long-
term fueling rate stability.

The rail assembly acts like an electrical circuit capacitor, separating the
pump from the injectors. The high volume of fuel contained in the rail and the
high-pressure tubes, compared to the maximum injected quantity, maintains a
constant pressure for optimized combustion. The rail has a pressure sensor, a

flow limiter for each injector, and a pressure limiter.

1. BbinuwunTe W3 TekcTa ckasyemble B CTpafgaTenbHOM 3anore W nepeBeaunte KX
BMECTE C NoANeXaLmm.

2. Bbinnwute 13 nepsoro abaaua npuyactue |, onpegenute ero YHKUMIO U nepe-
BENTE BMECTE C OTHOCSLUMMICS K HEMY CHOBaMM.

3. BbinuwuTe u3 TekcTa BCe UHGMHUTMBLI B PYHKLMM 0BCTOSTENLCTBA W NEpeBean-

Te BMeCTE C OTHOCALLUMUCA K HAM CNOBaMW.
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4. Haiioute Bo BTOPOM ab3aLle NpeanoxXeHue ¢ as, onpeaennte ero yHKLWI 1 ne-
peBeauTe BMECTE C OTHOCALLMMUCS K HEMY CTIOBaMM.

5. Haitoute B TEKCTe HE3ABMCUMBINA MPUYACTHBIN 060POT M NepeBeauTe ero.

6. Bbinuwute 13 npeanocrieqHero NpeanoXeHns Tekcta rmarofbHble opMbl C
OKOHYaHMeM —ed, ykaxuTe ux PYHKLUMM 1 NepeBeanTe UX BMECTE C OTHOCSLUMMUCS K
HUM CrOBaMM.

7. BbinuwuTe 13 TEKCTa UMEHHbIE TPYNNbI U NEPEBEANTE UX.

8. I'IepeBeLwlTe TEKCT C y4E€TOM BbIMOJTHEHHbIX 3aflaHui.

Text 16
Renault's Euro 3 engine (continued)

The high-pressure pump is lubricated by engine oil and driven at half
crankshaft speed. It has two inline high-pressure cylinders that can generate a
constant pressure of 140 MPa (20 ksi) in the rail with a displacement of
681 mm?®/stroke (0.042 in®/stroke). The pump camshaft has two cams with
three lobes per cam. After each injection, the pump delivers the needed quan-
tity for keeping pressure constant in the rail. For the two pump cylinders, the
fuel metering unit (FMU) has two separate circuits and two solenoid valves
that provide control of the rail pressure with one pump element in case of
failure of the second one.

The electronic control unit (ECU) is mounted on the engine and cooled by
fuel through a cooling plate. This plate not only cools the ECU, but also re-
duces the vibration it experiences by using dampers between the cooling plate
and engine block to make sure its wires have the same vibration mode as its
connector.

Depending on the difference between the pressure in the rail and the pressure
threshold, the ECU energizes the FMU's solenoid valves to adjust the fuel

quantity to be pressurized by the pump elements. This principle allows only the
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quantity needed to be pressurized, and it does not require the full use of pump
capacity. This, in turn, reduces pump torque while keeping loads more uniform
on the pump drive and reducing temperature of the back flow fuel.

Since common-rail injection introduces gallery pressure as a new degree of
freedom, a new method was developed to tune the parameters of the pressure
regulation — in steady and transient states - by using an electric test bench, en-
gine test cells, and test vehicles. The final optimized fuel maps are said to al-
low excellent driveability during load pickup and instantaneous cold starting
without any white smoke.

In addition to ECU monitoring and failure detection, pressure and flow lim-
iters in the rail provide an improved level of safety over all other existing sys-
tems. Blockage of the flow limiter prevents damage to the cylinder head by
restricting the fuel quantity injected. Also, should a part or seal break in a cyl-
inder, the flow limiter blocks fuel to that cylinder, and the engine continues

running on five cylinders.

1. Haigute B nepsom ab3aLe CNOXHOMOAYMHEHHbIE NPELSIOKEHUS. YKaXUTE UX KO-
NINYECTBO, @ TaKKe CO3bl (COK3HbIE CIOBA), KOTOPbIE NPUCOEAUHSIOT NPUAATOYHbIE
NPeLoXeHNs K rnaBHbIM.

2. Hangute B TekcTe npugaToyHoe BeccosHoe onpeaenuTesibHoe NpeasiokeHne 1
nepeBeaunTe ero BMECTE C OnpeaensiemMbiM CyLLEeCTBUTENbHBIM.

3. Haigute B TekcTe npuaaToyHoe BeCcco3HOe AONONHUTENbHOE NPeanoXeHue 1
nepeBeauTe ero BMECTE C TEM [N1arosioM, K KOTOPOMY OHO OTHOCUTCA.

4. BbinuwuTe U3 Tekcta MHPUHUTVMB B (PYHKUMM ONpedeneHus, nepeseaute ero
BMeCTe C OTHOCALLMMUCS K HEMY CroBaMu.

5. BbinuwwuTe 13 TeKCTa MHPUHUTUBHBLIE 0BOPOTHI 1 NEPEBEAMUTE WX.

6. BbinuwwuTe M3 TeKcTa repyHaMn B (PyHKUMM OBCTOATENLCTBA W MepeBeanuTe UX

BMeCTE C OTHOCALMMIUCA K HUM CIOBaMU.

114



7. BbinuwuTe 13 TekcTa npuyacTtua | B (byHKLI'I/WI obcToATENBCTBA U nepesegnTe UX
BMeCTe C OTHOCALLMMIUCA K HAM CITOBaMi.

8. Hamgute B nocnegHem a63aue Beccoto3Hoe YCJTIOBHOE NpeasioxKeHne n nepese-
auTe ero, npedsaputenbHO onpeaesine T yCrioBHOIo NpeasioxKeHnAa.

9. [lepeBeamnTe TEKCT C Y4ETOM BbIMOMHEHHBIX 3a4aHNN.

Text 17
Fuel Cell Technology

There can be few events in the motoring calendar this century as significant
as the launch of the DaimlerChrysler Necar 4 at the Ronald Reagan Interna-
tional Trade Centre in Washington. Billed as the world's first practical fuel
cell vehicle, Necar 4 is the latest in a long line of Necar (New Electric Car)
and Nebus projects aimed at bringing proton exchange membrane fuel cell
technology to the masses by 2004, thus creating a whole new industry and
solving the world's vehicle emissions problems in one fell swoop.

Necar 4 is based on the Mercedes A-class, not specifically designed for fuel
cell use, but was originally planned with the double-skin floor in which the
system is installed.

The earliest version, Necar 1, built in 1994, was a Mercedes van filled en-
tirely with a fledgling fuel cell system, leaving just about enough room for a
passenger. GM's Zafira prototypes are similar and mostly filled with methanol
and gasoline reforming systems. Now, Necar 4, in which the fuel cell is fed
by compressed hydrogen, is a full five-seater.

The fuel cell is produced by DBB Fuel Cell Engines, a company formed in
partnership between DaimlerChrysler, Ford and Ballard Power Systems of
Canada. Each cell comprises a pair of porous electrodes sandwiching the
platinum-coated membrane with air supplied on one side and hydrogen on the

other. Protons from the hydrogen migrate through the membrane to react with
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oxygen in the air producing water and creating a difference in the voltage at
the electrodes which is harnessed to create an electric current.

The system produces 76 ps (55 kW) and undisclosed torque, giving Necar 4
a top speed of 145 km/h and range of 450 km. Fuel consumption is equivalent
to 3.2 1/100 km (88 mpg) in this, the compressed hydrogen version, and
3.6 1/100 km (78 mpg) using methanol. The system takes a short time to start
from "key-on", but soon settles down to a quiet hum as the compressor feeds
hydrogen to one side of each cell and air to the other. The stack contains 400
cells capable of producing between 1 and 2 V each with an energy density of
1 amp/cm?. A realistic maximum is 750 V and since 250V is required to drive

the powertrain on demand, there is a comfortable margin.

1. Hangute B TekcTe NpensioxXeHUs C KOHCTpyKumei Theret+be n nepesegute aTu
KOHCTPYKLMMK.

2. Bobinuwmte M3 TeKCTa repyHauu, ykaxute ux (yHKUMWM U nepeseauTe BMECTE C
OTHOCSLUMMMCS K HAM CROBaMM.

3. Hamgute B TekcTe cnyyaum ynotpebneHns as, onpegenute ux yHKUMK K nepe-
BeauTE BMECTE C OTHOCALLMMUCS K HIUM CIIOBaMM.

4. Hangute B nepsom ab3aue npeanoxeHne ¢ MHBEPCHEN U nepeseguTe ero, 06-
paLlas BHUMaH1e Ha nopsiaok CroB Npu NepeBose.

5. Bbinuwwte n3 Tekcta npuyactus | B oyHKUMM 0BCTOATENLCTBA W NEpeBeaunTe Kx
BMECTE C OTHOCALUMMMCS K HAM CrOBaMM.

6. BobinuwuTe M3 TekcTa BCe CKasyeMble B CTpafdaTenbHOM 3anore ¢ nocrneayrowmm
[OMOMHEHNEM C NPeasioroM by v nepeseguTe vx, MCNONb3Yys ABa BapuaHTa nepesoja.

7. BbinuwumnTe 13 TEKCTa UMEHHbIE rPyNMbl U NEPEBEANTE WX.

8. I'IepeBe,qMTe TEKCT C y4E€TOM BbIMNOJTHEHHbIX 3afaHun.
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Text 18
Local Area Networks (LANS)

Distributed Processing and Networks

Although it only is with the arrival of the microcomputer that companies
have been able to implement LANS, the concept itself is not new. It represents
a logical development and evolution of computer technology. The first com-
puters in the 1950s were mainframes. Large, expensive, and reserved for very
few select users, these monsters occupied entire buildings.

These first computers were not designed for online response to a user's
commands. They used a batch approach. Users submitted coded cards con-
taining their data and program commands. Computer professionals fed these
cards into the computer and usually sent the printed results to the users the
next day. A miscoded card usually meant that the user would have to resubmit
the entire program the following day.

At this time there was little need to share computer resources such as printers
and modems. Computers were so few (and so costly) that the average office
could not afford one. One solution to this expense problem was time-sharing.
During the 1960s it became possible for an office to use a "dumb" terminal,
modem, and card reader to connect through a telephone line with a mainframe
computer. By leasing (or sharing) time on this computer, the user was able to
enjoy the benefits of computerization without massive capital expenditure.

The major problem with time-sharing was the slowness of sending infor-
mation over telephone lines. During the early 1970s, the production of the
minicomputer (so called because it was smaller than a mainframe, though it
worked in much the same way) avoided this problem. Because of the dramatic
drop in prices, departments were able to have their own computers.

All a new user needed to become operational was a terminal — and the ca-

bling between it and the minicomputer. As Figure 1.1 illustrates, several users
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were able to use the same computer, and much higher speeds were possible
than under time-sharing. The concept of distributing computer resources
throughout a company — by providing different departments with their own
computers, rather than using one central computer for everybody — became
known as distributed processing. But even though several departments in a
company had their own minicomputers, providing communications among
these computers still posed a problem. Therefore, companies began cabling
these computers together and writing software necessary for the units to
communicate with each other.

As microcomputers became much more powerful (and much less expen-
sive) during the 1980s, companies began to take a second look at their mini-
computers. Costing hundreds of thousands of dollars, these larger computers
were not able to run the newer, more sophisticated business programs that

were coming out for IBM PCs and compatibles.

TERMINAL

TERMINAL D

MINICOMPUTER R e |

TERMINAL

TERMINAL TERMINAL
Fig. 3

Distributed processing with a minicomputer

By the mid-1980s, thousands of office workers began bringing their own

personal computers to work in order to use the new business software written
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for PCs. As employees began exchanging floppy disks and keeping their own
databases, companies began to have serious problems with maintaining the

integrity of their data. LANSs offered a solution to such problems.

1. HaiguTe B TEKCTE NPEONOXEHNE C YCUNUTENBHON KOHCTPYKLMEN 1 NepeBeauTE €ero.

2. BobinuwmTte 13 Tekcta npeanoxeHue ¢ rnarofiom to have B ka4yectBe MOAAbHOrO
rnarona v NnepeeeamTe 310 NPeanoXeHue.

3. Hawgute B TEKCTE NPEanoXeHne ¢ KOHCTpyKUuen There + be n nepeseaunTe ero.

4. Hangute B TekCTe Be3nnyHOEe NpeanoxeHne u nepeseauTe ero.

5. Bbinuwunte 13 TekcTa repyHaun B yHKUMM OBCTOSTENLCTBA M NepeBeauTe WX
BMECTE C OTHOCSLUMMMCS K HAM CIIOBaMM.

6. Hamgute B TekcTe npugaToyHoe 6ecco3Hoe onpeaenuTenbHOE NPEANOXEHNE 1
nepeBeanTe ero BMECTE C onpeaensieMbiM CyLLEeCTBUTENbHBIM.

7. Bbinuwunte 13 nocneaHnx Tpex absaues BCe COH3bl U COK3HbIE CROBa, NpUcoe-
AVHSIOLLME NpuaaToYHbIe NPEASIOKEHNs K IMaBHbIM, U NepeBeaunTe ux.

8. BbinuwnTte 13 npegnocnesHero absaa npuyactue |, onpegenute ero QyHKLMo 1
nepeseanTe BMECTE C OTHOCSLUMMUCS K HEMY CIIOBaMMU.

9. BbinuwwuTe 13 nepsBoro npeanoxeHnst nocneaHero absaua MHOUHUTUB, YKaXUTE
ero (HyHKLMIO 1 NepeBeanTe BMECTE C OTHOCALLMMUCS K HEMY CIOBaMM.

10. TNepeBeaunTe TEKCT C Y4ETOM BbINOMHEHHbIX 3a4aHuMN.

Text 19
What Is a LAN? (continued)

Distributed processing, taken to its logical conclusion, came to mean link-
ing micro-computers together so that they could share information and pe-
ripherals. This was the idea behind the first local area networks. The broadest
possible definition of a LAN is: a communication network used by a single
organization over a limited distance which permits users to share information

and resources.
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This text surveys the different types of physical configurations possible for
a LAN. Whether PCs are arranged in the form of a star, a ring, or even a
straight line, the speed of the network depends on the media used to connect
the units. The text also examines the different types of cabling available for
LANSs and their effect on network performance.

The first LANs were relatively primitive. Faced with a serious shortage of
software designed for more than one user, these first LANs used file-locking,
which allowed only one user at a time to use a program. Gradually, however,
the software industry has become more sophisticated; today's LANs offer
powerful, complex accounting and productivity programs to several users at
the same time (record-locking).

Widget's LAN

Now we'll take a look at a hypothetical company which has linked its PCs
together to form a LAN with which to share information and printers.

Widget's LAN enables company employees to share data and peripherals
(hard disk drives, printers, plotters, and so on). The Widget network enables
dozens of workstations to share a variety of printers — including laser, inkjet,
and dot-matrix — rather than each PC workstation's having its own dot-
matrix printer. Instead of buying dozens of copies of a word processing pro-
gram, Widget buys a special network version of the program. This enables
dozens of network users to share the program—and, more importantly, one
another's documents.

A single computer's hard disk serves as the storage area for a network file
server. It acts very much like a waiter in a busy restaurant, serving up the
items requested by the customers. Widget can keep dozens of varying stan-
dard contracts on its network file server; individual workstations can load
these documents, make whatever changes are necessary to individualize the

contracts, and then save them under appropriate names. The cost savings from
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these and other communal uses are impressive. A file server should be dedi-
cated to this function and not used for any other purpose to prevent degrada-

tion in a network's performance.

1. Bobinuwwnte 13 nepsoro ab3aua cnosa C OKOHYaHWEM —ing, OnpesenuTe, Kako
rnaronbHON (POPMOi OHW SBASOTCA, @ Takke UX PYHKUMKM 1 nepeBeauTe ux BMme-
CTe C OTHOCALLMMWUCS K HAM CIIOBaMM.

2. BbinuwwTe 13 TekcTa MHOUHUTKBHBIE 06OPOTLI, ONPeaennTe X BIL 1 NepeseaunTe.

3. Bbinuwwute 13 BTOporo ab3aua CNoXHOMOAYMHEHHOE NPEANOXEHWe U nepeBean-
T€ €ero.

4, Bbinuwute 13 TpeTbero absaua npuyactue Il B yHKyMmM obcTosATENBCTBA U NE-
peBeauTe ero BMECTe C OTHOCSLLMMUCS K HEMY CITIOBaMMU.

5. Hangute B TekcTe cnyyam ynotpebneHus crnosa which, onpegenute ero qyHk-
Luu M NepeBeamTe BMeCTE C OTHOCALLMMUCS K HEMY CrOBaMu.

6. Bbinuwmrte n3 npegnocnegHero absaua npearnoxeHue C repyHauanbHbIM KOM-
NNEKCOM (CMOXHbIM repyHanansHbIM 060pOTOM) U NepeBeanTe 3TO NPEeSSIOKEHME.

7. Hangute B natom ab3aue cOCTaBHOM NPEANOr U NepeBeanTe ero BMeCTe C OTHO-
CALLMMMCS K HEMY CITOBaMM.

8. [lepeBeaunTe TEKCT C Y4ETOM BbINOSTHEHHbIX 3afaHWA.

Text 20
A Multimedia Synchronization Model Based on Timed Petri Net
Advanced multimedia systems are characterized by the integrated com-
puter-controlled generation, storage, communication, manipulation and pres-
entation of independent discrete (i.e., time independent, like text and graph-
ics) and continuous (i.e., time dependent, like audio and video) media data.
Multimedia presentations involve the integration and display of a variety of

data types in the form of both static and continuous media. The introduction
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of continuous media brings with it certain time-related constraints that must
be considered at presentation time.

The word synchronization refers to time. Synchronization in multimedia
systems refers to temporal relations between media objects in a multimedia
system. Researchers have addressed multimedia synchronization from various
perspectives. The major issues include how to specify and how to implement
synchronization. Especially in the specification area a variety of techniques
have been published and implemented. There are hierarchical models, refer-
ence point models and timed Petri nets models to specify multimedia syn-
chronization.

Petri net is a kind of system description and analysis tool, and well known
for its ability to model concurrent and sequential activities. Since the concept
of Petri net was first introduced by D. C. A. Petri in 1962, the Petri Net theory
has developed very rapidly in Europe and America and found its wide appli-
cation in computer science and other fields. The Petri net is defined as a bi-
partite, directed graph N={T,P,A} where T, P and A represent a set of transi-
tions (bars), a set of places (circles), and a set of directed arcs, respectively.
A marked Petri net N,={T,P,A,M} includes a marking M which assigns to-
kens (dots) to each place in the net. For simple Petri nets, firing of a transition
Is assumed to be an instantaneous event. To represent the concept of nonzero
time expenditure in the Petri net, extensions of the original model are re-
quired. A class of enhanced Petri net models has been developed which assign
a firing duration to each transition. These models are generally called timed
Petri net models, and map well to Markov performance analysis.

Thomas D. C. Little and Arif Ghafoor suggested a synchronization and
storage model for multimedia objects, which is called Object Composition
Petri Net (OCPN) and is mainly based on timed Petri net and temporal inter-

val logic. The basic idea is to represent various components of multimedia ob-
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jects as places and describe their inter-relationships in the form of transitions.
While the concept of instantaneous firing of transition is preserved, a non-
negative time parameter is assigned to each place in the net. The authors dis-
cussed the reachability, liveness, boundedness, conservation properties of
OCPN, and presented the hierarchical storage model and corresponding object
retrieval and presentation algorithms. This model has been shown to be quite
efficient for specifying multimedia synchronization requirement.

But several issues are not addressed by the OCPN model, one of which is
that the user interaction is not well described by the OCPN model. When the
user is allowed to interact freely with the presentation, some new synchroni-
zation problems may arise. In the presentations involving continuous media,
there may be need for synchronization when the user requests for some spe-
cial effects such as pause and user skips. So we augment the OCPN model in

order to deal with the user interaction.

1. HainguTe B TekcTe NpeasioxeHune ¢ KOHCTpyKumen There + be n nepeseauTe ero.

2. Hawngute B TeKCTe MHUHUTUB B (DYHKLWM ONpeaeneHns u nepeseaute ero Bme-
CTe C OTHOCALLMMUCA K HEMY CIIOBaMMU.

3. BbinuwwTe 13 TekcTa UHUHUTMBHBIE 060POTLI, ONPEAEnnUTe UX BUA U Nepesean-
T€ BMECTE C OTHOCALLMMUCS K HUM CROBaMK.

4. BbinuwuTe M3 TEKCTa WH(UHUTUBBLI B (DYHKLMW 0BCTOATENbCTBA U NepeseauTe
BMECTE C OTHOCALLMMMUCS K HAM CIIOBaMM.

5. BbinuwwuTte u3 TpeTbero ab3ala CroxkHoe NpeasiokeHne, B KOTOPOM NpUAaTo4HOe
onpefesnuTeENbHOE NpeasiokeHne, OTHOCALLEeCsS K MoAnexalleMy rnaBHOro
NPeLSIOKEHMS, CTOUT 3a ckasyeMbIM. [lepeBeaunTe 310 NPeanoxXeHue.

6. Bbinuwunte 13 TpeTbero u 4eTBepToro ab3aleB COH3bl U COK3HbIE CMOBa, Npu-
COeaMHAIOLLME NPUOATOYHbIE NPELNOXEHNS K rMaBHbIM, NepeBeauTe 3Tu COH3bI

1 COIO3HbIE CI0Ba.
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7. Bbinuwute 13 TekcTa NpeanoXeHusa ¢ rnarosnom to be B kayecTBe CBS3KM B CO-
CTaBHbIX UMEHHbIX CKa3yeMblX. YKkaxuTe, Yem Bblpa)XXeHa MMEHHasaA 4YacCTb B KaX-
JOM CIyvae. I'IepeBe,u,MTe ITU NMPeanoXeHnd.

8. [lepeBeamTe TEKCT C Y4ETOM BbIMOSTHEHHbIX 3a4aHN.

Text 21
Laser microscopy open a new dimension.

Confocal microscopes

In contrast to conventional microscopes that image only in a single focal
plane, confocal laser-scanning microscopes (CLSMs) allow sharp 3-D imag-
ing of objects. In such devices, light fromtea laser, which is first focused by a
lens, passes through a pinhole aperture before being focused on the specimen.
Light from the specimen, either reflected or fluorescence, then passes through
the same focusing lens, which acts as both objective and condenser. A beams-
plitter diverts this light to another pinhole aperture. The light passing through
the second pinhole is then converted to an electrical signal by a photomulti-
plier tube (PMT).

The confocal system allows only light from the focal plane to pass through
because the pinhole apertures block light above or below that plane. This is in
contrast to a conventional microscope that allows out-of-focus images from
off-focal-plane layers to be seen.

To produce a 3-D image with the confocal system, the device is scanned
over the entire specimen at a fixed height to provide a single-layer image;
scanning is then repeated after a vertical shift as small as 50 nm. Multiple-
layer scans are combined by a computer into a single 3-D image that can be
viewed several ways.

Such confocal microscopes have found applications in biological research

and medical diagnostics. For example, because human skin is translucent,
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living skin can be imaged in three dimensions, allowing fast diagnosis of a
variety of ailments.

To prevent blurring due to movements by the patient or blood flow,
the confocal scanner uses a rotating polygonal mirror for the scans and takes
30 optical sections per second to rapidly build the 3-D image. The light source
IS a krypton/argon laser emitting at 488, 568, and 647 nm. Both reflected light
and fluorescence data are collected simultaneously, with a dichroic filter sepa-
rating the two. It takes about 10s for a complete in-depth scan. Data process-
ing on a workstation consumes another 5 min.

The researchers found that the blue 488-nm line gave the sharpest images,
with resolutions in the area of 1 um.

Another major application is materials inspection. With the production of
increasingly microscopic parts, 3-D inspection is an essential step in checking
dimensions. Similarly, confocal imaging techniques can measure the depth

and shape of drilled holes or check the texture of fabric for imperfections.

1. Bobinuwwnte 13 nepeoro absaua repyHann B yHKLMM 0BCTOATENLCTBA U NEpeBe-
[u1Te BMeCTe C OTHOCALLMMUCS K HEMY CroBaMu.

2. Hangute B TekcTe MHGMHUTMBHBIE 0BOPOTLI M NEPEBEANTE UX.

3. Haitgute B TEKCTE HE3ABMCUMBIA NPUYACTHBLIN 0BOPOT K NepeBeauTe €ro.

4, Hangute B naToM ab3aLe repyHani B (DYHKLUMM NoAnexallero u nepeseaunTe Bee
NpeLsioxXeHue.

5. Haingute B TekCTe Be3NNYHOE NPEANOXKEHNE U NEpeBeaunTe ero.

6. BbinuwwuTe 13 TEKCTa BCE MHAMHUTUBBI B (DYHKLMKM 0BCTOATENLCTBA M NepeBean-
T€ WX BMECTE C OTHOCALLMMUCS K HUM CROBaMU.

7. BbInuwnTe 13 TEKCTa COO3bI 1 COKO3HbIE CII0BA, MPUCOEANHAOLLME NPUAATOYHbIE
NPeLNoXeHNs K rnaBHbIM, U NepeseauTe ux.

8. [lepeBeauTe TEKCT C y4ETOM BbIMOSTHEHHbIX 3a4aHWN.
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Text 22
Laser microscopy open a new dimension (continued).

Theta microscopy

A research team at the European Molecular Biology Laboratory (Heidel-
berg, Germany) is developing a modification of confocal microscopes called
a single-lens theta microscope. In this device, the illuminating beam is no
longer along the optical axis, but instead pointed at right angles to that axis.
While an ellipsoidal region along the axis is detected and another ellipsoidal
region across the axis is illuminated, only a smaller spherical region where
the ellipsoids overlap is both illuminated and detected. This is the data that
contributes to the output signal. In this case, the vertical resolution drops to
the same level as the horizontal resolution.

The illumination beam passing through the illumination pinhole is deflected
at a dichroic mirror and focused onto a focal point above the surface of a plane
mirror. The fluorescent beam, which is detected perpendicularly to the illumi-
nation axis via an oblique mirror, passes the dichroic deflector and is focused
into the detection pinhole with the subsequent detection optics. The scattered or
fluorescent light emerging horizontally is reflected by a prism up the optical
axis to the detector, illumination and detection occurring at right angles.

Monitoring molecules in 3-D

Confocal and near-field microscopy can be combined to allow the imaging
of individual molecules in three dimensions. In near-field microscopy,
the resolution can be made significantly smaller than a wavelength of light by
locating the specimen in the near field of a tiny aperture. Researchers at
the University of Amsterdam and the University of Leiden use a selective
spectroscopic method to marry confocal and near-field techniques.

The key is the excitation of individual molecules one by one in a sample.

The scientists tune a single-mode dye laser to the fluorescent excitation fre-
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quency of the test pentacene molecules. The actual frequency an individual
molecule absorbs is affected by its immediate environment, so no two mole-
cules in the sample region (which is about 3 um on a side) have identical ex-
citation frequencies. As the frequency of the dye laser is scanned, the mole-
cules emit light one by one.

Scientists determine the location of each molecule within the volume de-
fined by the focal region of the confocal microscope by calculating the cen-
troid of the light detected through the microscope. While the diameter of
the light distribution is determined by the wavelength of light used, the cen-
troid that indicates the position of the molecular point source can be deter-
mined to a far higher accuracy. In this way, the technique can produce vertical

accuracy of 120 nm and horizontal accuracy of 50 nm.

1. BbinuwunTe 13 TEKCTA UMEHHbIE rPYNMbl U NEPEBEAMUTE UX.

2. Bbinuwnte 13 TekcTa ckasyemble B CTpafaTeslbHOM 3anore, UMetoLe B CBOEM
COCTaBe MOoAanbHbIV raron, U nepeBeanTe UX BMECTE C NoAnexaLiumm.

3. Bbinuwnte u3 TekcTa ckadyemble B CTpadaTenbHOM 3anore ¢ nocrneayowmm go-
NOMHEeHWeM C NpeanoroM by u nepeseauTe UX BMECTE C NOANEXALLMM.

4. Hangute B TEKCTe NpuaaToyHoe HeCCO3HOe onpeaenuTensLHOE NPearnoXeHue 1
nepeseauTe €ro BMECTE C OnpefenseMbiM CyLLeCTBUTENbHbIM.

5. BbInuwwuTe 13 TeKCTa COK3HbIE CMOBA, MPUCOEANHSIOLLME NPMAATOYHbIE Onpese-
NTeNbHbIE NPEANOXEHUS K IMaBHbIM, U NepeBeanTe nx.

6. Bbinuwunte M3 TekcTa COK3bl, NPUCOEAMHALME MPUAATOYHbIE 0OCTOATENLCT-
BEHHbIE NPELNOXeHNs K rMaBHbIM, U NepeBeamnTe uXx.

7. HaiguTe B TEKCTE HE3ABUCUMbI NPUYACTHBIN 0BOPOT M NepeBeaunTe ero.

8. I'IepeBen,MTe TEKCT C Yy4ETOM BbINOJTHEHHbIX 3aflaHui.
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Text 23
Industry and Environment.

Air pollution

The main air quality issue is the dust produced by the working of open pits
and by crushing and grinding operations. Dust can also be given off by tail-
ings dams. Workers and nearby communities can be affected by dust in the
atmosphere. In addition, particle fall-out around mine sites can contaminate
soils and water and damage vegetation.

Mines are also sources of greenhouse gas emissions. CO, is produced by
energy use and methane is sometimes released from underground operations,
especially in coal mines. In the past, some deep mines used ozone-depleting
CFCs in refrigeration systems. This practice has now largely ceased.

Smelting (the process in which ore is heated for the purpose of separating it
from the gangue) produces very large amounts of air pollutants. World-wide,
the smelting of copper and other non-ferrous metals releases an estimated
6 million tonnes of sulphur dioxide (SO,) into the atmosphere each year —
8 per cent of total worldwide emissions. Non-ferrous smelters also emit large
quantities of arsenic, lead, cadmium and other heavy metals except where
highly efficient pollution control equipment is used. Smelters may also be re-
gional pollution "hot spots”, whose emissions cause severe local environ-
mental damage as well as contributing to more distant or global phenomena
such as acid rain and climate change.

Water pollution

Potential sources of water pollution from mining include drainage from
surface and underground mines, wastewater from beneficiation, and surface
run-off. A particular problem is acid mine drainage. Many mining operations,
especially those extracting ores that contain sulphides, such as nickel, copper,

iron, zinc, cadmium, lead and coal (if pyrites are present), may produce acidic
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and metal-bearing solutions resulting from the natural oxidation of the sul-
phides through exposure to air and water. The combination of acids and met-
als can have severe effects on the ecology of local watercourses, and the met-
als can enter and bioaccumulate up the food chain. Acid mine water can be
a problem for drainage from both underground and surface workings, as well
as drainage from waste rock stock piles and concentrator tailings deposits. It
can occur while the mine is operating and even long after its closure, unless
specific measures are taken.

Mineral separation processes that make use of dangerous and toxic chemi-
cals such as sulphuric acid or cyanide (e.g. leaching) or organic reagents (e.g.
flotation) can be serious sources of contamination if appropriate control sys-
tems are not in place. Furthermore, much mine wastewater contains large
amounts of suspended solids (ranging from colloidal to settleable materials)
originating from the ore itself, from waste material, or from surface installa-
tions. These solids can affect aquatic flora and fauna and physically choke lo-
cal waterways and lakes.

In addition to causing water pollution, excavations can also influence the
hydrology around the excavated area. Excavations may lead to more rapid
seepage into the groundwater, causing nearby streams or wells to become dry.
Underground works may cut across aquifers and bring otherwise separate

bodies of water into communication.

1. BbinuwwWTe 13 TEKCTa OTIMAroNbHbIE CyLLECTBUTENbHbIE U NEPEBEaNTE UX.

2. BbinuwmuTe M3 npeanocnenHero NpearioXeHns TpeTbero absalja npuaaToyHoe
NPearoXeHNe, YKaxuTe NepeBof CO3HOTO CroBa, MPUCOEAMHSIOLLETO npuaa-
TOYHOE MpeanoXeHue k rnaBHomy. MepeBeanTe NpUOATOYHOE NPearioXeHne, 0b-
palliasi BHUMaHWE Ha NopsAOK CIIOB MpyW Nepesoae.

3. BbinuwmTe 13 TEKCTa cnyyan ynotpebneHus as, onpeaenite ero yHKLMIO 1 ne-

peseanTe BMeCTe C OTHOCALLUMIUCA K HEMY CrloBaMu.
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4. HaiguTe B TEKCTE CIOBO-3aMECTUTENb paHee ynoTpebneHHOro CyLecTBUTENbHO-
ro U nepeseauTe ero, onpeaenys 3ameLLaemMoe UM CroBo.

5. Beinnwwute u3 yetBepToro absaua nocnegHee NpeanoxeHue. Ykaxute KonuyecT-
BO NPWUZATOYHbIX MPELSIOKEHNA U COH3bl, MPUCOEOMHSIOWME NPUAATOYHbIE
npeanoxeHus. Nepeseante BCE NpenIOKEHMeE.

6. Bbinuwwute u3 nocnegHero absaua repyHauanbHblii obopoT. lepeeeaute ero
npuaaToYHbIM npeanoxexHuem. NMoMHUTE, YTO AEeNCTBUE, BbIPaXeHHOE repyHau-
eM, CTOSILLMM B Hayasne NpeasioxeHns, OTHOCUTCA K NOASIeXaLlemy.

7. Hangute B nocneaHem ab3aue MHDUHUTUBHBIA 0O0POT U NepeBeauTe ero.

8. [lepeBeaunTe TEKCT C Y4ETOM BbIMOSTHEHHBIX 3a4aHWI.

Text 24
Industry and Environment (South Africa)

The focus is on local and regional environmental impacts and benefits, with
lower priority being given to global impacts. For example, introducing low-
smoke coals to reduce urban air pollution will in effect increase CO, emis-
sions due to the energy required by the devolatilization process, as well as the
product's lower energy content.

The primary environmental issues are presented with a South and Southern
African perspective below. It should be noted that the attention given to envi-
ronmental matters in the region varies considerably from country to country.

These issues clearly receive varying attention as components of environ-
mental impact assessments on a project by project basis:

Water quality and availability

Availability of water is one of the critical environmental issues in Southern
Africa. Water supplies are highly variable, in terms of both quality and quan-
tity. Technology choices are often strongly influenced by the amount of water

used, as well as the impact on water quality.

130



Land management/ecological impacts

While land is generally readily available, the ecological impacts of a par-
ticular technology require assessment, especially in areas where eco-tourism
IS an important consideration. The inundation of land by hydro projects is an
ISsue requiring particular attention.

Air quality

Power plant emissions receive varying degrees of attention. In general, a
holistic approach is adopted with respect to air quality. In South Africa, air
quality is assured via use of a "best practicable means" approach. This implies
that primary attention is paid to particulate removal, and then the impacts of
SOx and NOyx are managed via ambient air quality requirements. The De-
partment of Environmental Affairs and Tourism is currently investigating this
management process. Acceptable air quality levels are maintained through
combustion of low sulphur coals and tall stacks.

It should be noted that extensive research into air quality has been under-
taken in the main South African power generation region, Mpumalanga, over
a 15-year period. This research has clearly demonstrated the efficacy of the
current air quality management processes in maintaining local and regional air
and rain qualities at acceptable levels. Air quality has improved by an average
of 4% annually for the last ten years, greatly allaying concerns related to ex-
ceedance of local and regional air pollution standards. WHO levels for ambi-
ent air quality are rarely exceeded.

Waste management

Production of waste, especially large quantities of fly ash from the combus-
tion of high ash coal, requires careful management. An important component
of technology assessment is ash disposal and utilization and the rehabilitation
of disposal sites. In addition, the water used in waste transport and disposal is

an important consideration in technology choice.
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1. Haingute B TeKCTe He3aBUCUMbIN NPUYACTHbIA 0OOPOT U NEpeBeaNTE ErO.

2. Bbinnwute u3 Tekcta repyHauii B (PYHKUMM MOANEXalUero W nepeBeauTe ero
BMECTE C OTHOCSALLMMMUCS K HEMY CIIOBaMM 1 CKa3yeMbIM.

3. BbInuwmte 13 TekcTa Bce COCTaBHbIe NPEANOTU W NepeBeanTe nx.

4. Haioute B TekcTe 6€3nMyYHblE NPEANOXEHNS 1 NepeBeanTe Ux.

5. Bbinuwmte 13 yeTBepTOro U WecToro absalesB ckasyeMmble B CTpagaTenbHOM 3a-
1Iore 1 NepeBeauTe UX BMECTe C NOANEXaLLumy.

6. Bbinuwute 13 ceabmoro absaua npuyactie | B PyHKUMM 06CTOSTENBCTBA W Me-
peBeanTe ero BMECTE C OTHOCALLMMMCSA K HEMY CIIOBaMMU.

7. Bbinuwute 13 natoro absaua CrOXHOMOAYMHEHHbIE MPEANOXeHUs, onpeaenuTe
BUZ, NPUAATOYHBIX MPELNOXEHNA, YKaXUTe COH3bl U COH3HbIE CMOBa, NpUcoeam-
HSIOLLIME NPUAATOYHbIE NPEeaNoXeHNs K rmaBHoMY. [lepeBeanTe BCe NPeLNOXEHNe.

8. [lepeBeaunTe TEKCT C y4ETOM BbIMNOSTHEHHBIX 3afaHWN.

Text 25
Postpeak Behavior of Fiber-Reinforced Concrete under Cyclic Tensile

Loads

The frequent use of special structures subjected to dynamic, as well as the
use of high-strength concrete (HSC) to reduce the weight of the structure, has
increased the interest in the fatigue behavior of concrete. Because cracks are
often present in concrete elements from the beginning of their life due to dry-
ing shrinkage or thermal gradients, the assessment of ultimate strength or the
behavior under service loads of a structure often necessitates an investigation
of the cracking behavior of concrete under cyclic loads.

The study of fatigue behavior of concrete began at the turn of the century
with the construction of early reinforced concrete bridges. A sizeable body of
knowledge has been accumulated since then, although most of it is related to
fatigue of concrete in compression. When referring to fatigue, a distinction

should be made between low-cycle fatigue, that involves few load cycles (<10°
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to 10*) with high stresses (similar to those induced by earthquakes); and high-
cycle fatigue, characterized by a larger number of cycles with lower stresses
(such as those induced by rotating machines). The latter has been the target of
the majority of research in the literature, while only in the 1950s did research

efforts begin to be devoted to earthquake actions on concrete structures.

Experimental results from fatigue tests show that the process of unloading
and reloading in compression causes significant additional cracking or crack
widening that, in the case of high-cycle fatigue, mainly concerns the matrix-
aggregate interface. For low-cycle fatigue, however, the additional cracking
or crack widening occurs in the matrix itself. On the other hand, if cyclic ten-
sile stresses are present, concrete damage mainly occurs in the microcracked
zone present at the crack tip (fracture process zone [FPZ]). Hence, the fatigue
behavior of concrete structures subjected to tension or bending loads can be
correctly studied only by considering the presence of an FPZ. Experimental
results from uncracked specimens (even if notched) mostly provide informa-
tion on the overall behavior of concrete in tension but does not simulate the

damage in a real structure where cracks are present.

1. BbInuwMTE M3 NEPBOro U TPeTbero ab3ales CrnoBa ¢ OKOHYaHUEM —ing, onpeae-
IIUTE, KaKoW YacTblo PEYM OHM SABRAKOTCS, a TaKkKe UX (OYHKLMWM 1 NepeBeanTe nx
BMECTE C OTHOCSLLMMICS K HAM CIIOBaMM.

2. Haigute B TeKCTe CroBa-3aMeCTUTENK paHee ynoTpebneHHbIX CylyecTBUTENb-
HbIX 1 NepeBeauTe X, ONpeaenuB 3aMeHsieMble UMK COBa.

3. Bbinuwnte n3 Tekcta ckadyemble B CTpagaTenbHOM 3anore, B COCTaBe KOTOPbIX
NMeeTcs MoLarbHbIN rnaros, 1 nepeseauTe X BMECTE C NoAnexallumu.

4. Hangute B TEKCTE cnyyan ynoTpebnenus cnosa that, onpegenute ero yHKLM 1
nepeseauTe BMECTE C OTHOCALLMMUCS K HEMY CITIOBaMM.

5. Haigute Bo BTOpOM ab3aue Tekcta rmaron to do, onpeaenute ero GyHKUMIO U
nepeseauTe Ty YacTb NPEANOXeHns, B KoTopoit umeeTcs rmnaron to do, obpalias

BHMMaHWE Ha NHBEPCUIO.
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6. Bbinuwunte n3 BToporo absaua npuyactme | B yHKUMM 0BCTOATENBCTBA U NEpe-
BeAWTE ero BMeCTe C OTHOCSLUMMUCS K HEMY CITIOBaMMU.

7. Bbinuwmnte M3 nocnegHero NpeasioKeHMs TEKCTa CoBa C OKOHYaHueM —ed, yka-
XUTE, KaKoW rnarosibHon (HOPMON OHW SBRAKOTCA, onpeaennuTe UX (yHKLMK U ne-
peBeauTe BMECTE C OTHOCALLMMMCS K HUM CROBaMM.

8. I'IepeBe,u,MTe TEKCT C Y4ETOM BbIMNOJTHEHHbIX 3aflaHui.

Text 26
Postpeak Behavior of Fiber-Reinforced Concrete under Cyclic Tensile

Loads (continued)

Furthermore, the size of the FPZ depends on the specimen geometry and
size, so that different results will be obtained by testing structural specimens
such as wedge-splitting or beam specimens with different sizes. This would
also explain the dependence on the loading history and the sequence effect, as
well as the inapplicability of the Palmgren-Miner Rule to determine the fatigue
strength of concrete structures. A better evaluation of the maximum number of
cycles with program loading cyclic tests was obtained by determining the total
number of cycles to failure for each load block of the loading history from the
slope of the linear branch of the cyclic creep curve, which takes into considera-
tion the previous loading history as well as the actual damage in the FPZ.

The cracking-related phenomena governing the fatigue behavior of concrete
highlight the potential benefit of the presence of fibers. The use of fibers should
be even more effective in HSC which, because its more homogeneous micro-
structure and the intragranular nature of the cracking phenomenon, is character-
ized by a particularly brittle postpeak behavior. In fact, the use of fibers in-
creases ductility and thus helps HSC be a high-performing material. The use of
fibers also results in a reduction of the crack width that is of primary impor-
tance in many reinforced concrete structures, as it is believed that there is a

strong correlation between the crack width and the durability of the structure.
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The aim of the present work is to shed some new light on low-cycle fatigue
behavior of cracked concrete by comparing the material and the structural re-
sponse. To this end, postpeak uniaxial tensile tests on cylindrical specimens
for the study of the material behavior, and four-point bending tests on beam
specimens for the study of the structural response, were performed. In particu-
lar, the potential benefit of steel and carbon (polyacrylonitrile) fibers was in-
vestigated for both normal strength concrete (NSC) and HSC.

To provide a more complete study of the material behavior, both cycles on
the envelope curve and cycles within the envelope curve (inner loops) were
applied. Static tests were also performed to determine the fracture properties
of the materials. Specimens of different sizes were tested to illustrate the size
effect that characterize the fatigue behavior of concrete beams. Finally, the
increase in the experimentally determined crack-opening during inner loops is

compared with an empirical model previously proposed by the authors.

1. BbInuwMTe K3 TeKCTa Ckasyemble B CTpajaTeribHOM 3anore U nepesegute ux
BMecTe ¢ nognexauiumun. Obpatute ocoboe BHUMAHME Ha Te cnydvau, rae Heob-
X04MM 006paTHbIN NOPSAOK CROB NpU NEPEBOSE.

2. Bbinuwnte n3 TekcTa repyHauu B (yHKUMM OBCTOSTENLCTBA M NepeBeauTe KX
BMECTE C OTHOCSLLMMMCS K HAM CROBaMMu.

3. Hamgute B TekcTe npednoxeHne Co ckasyembiM B cocriaraTeflsHOM HaKIOHEHUM
W nepeBeunTe CKazyeMoe BMECTe C noanexalium.

4. Bbinuwwnte n3 TEKCTa MHAMHUTMBBI B (OYHKLMM OBCTOSTENLCTBA U NEPEBEANTE KX
BMECTEe C OTHOCSLLMMICS K HAM CIIOBaMM.

5. Hangute B TekcTe 6e3nn4HOE NpeanoxeHne n nepeseauTe ero.

6. Hamgute BO BTOpOM ab3aLie NpeanoxeHne ¢ KOHCTpyKumen There + be n ykaxu-
T€ NepeBos 3TON KOHCTPYKLWN.

7. BbInuwnte 13 TeKCTa ckasyeMble C rnaronom to be B ka4ecTse CBSA3KM U Nepese-
ANTE UX BMECTe C Noasiexallumu.

8. [lepeBeamnTe TEKCT C Y4ETOM BbINONHEHHbIX 3aAaHWA.
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lpunoxeHue

Tabnuya 1
JlnyHble MecTOMMEHUSA anTﬂ)KaTEHI:Hble MeCTOMMEeHUA
MmeHUmenbHb Il ObbekmHbIl [MpucoeduHumeneHas | AbcontomHas
nadex nadex popma ¢popma
| P’ me MEHS, MHE... |MmYy MOt mine
He OH him ero, emy... |his ero his
She  oHna her ee, ei... her ee hers
It OH, OH4, OHO it ero, emy... |its ero, ee its
(0obo3nauaem ee, el
HeooyuiegieHHble
npeomeml)
We MBI us Hac, Ham... |our HaMm ours
You Tl BHI you Tebs, Tebe; |your TBOW, BaIll yours
BacC, BaM
They onn them  ux, um... their ux theirs
6ce20a noonexcaujee 8 |6ce20a OONOIHEHUe 8 |npedulecmeyem cywe- |HUKo20a He
NPeOnodAHCeHUU NpeonodHCeHUU, OmEe- | CMEUMETbHOMY KAK conpogoicoa-
yaem Ha 6ONPOCHL onpeodenenue, omeeua- |emcs Cywecn-
KOCBEHHbIX naoedicell |em Ha eonpoc "uet?" |eumenbHbIM
Tabauua 2

MectoumeHnuss many, much, few, little

WUcuncnsembie cywecTBUTENbHbIE H
encuucnsiemMble CylLeCTBUTENbHbIE
(opyweBneHHbIe U HeoAyLleBMeHHbIe)
many MH020 much MH020
few marso engineers little maro
, water, work
a few HEMH020, plants a little HEMHO020
HECKO/TbKO
Tabauuya 3
HeonpepeneHHble n oTpuuaTenbHbie MECTOUMEHUSA
some | HekomopbIl, Kakol-HUbydb, He- | somebody, | kmo-mo, kmo-Hubydb
CKOITbKO someone
something | Ymo-mo, Ymo-Hubyob
any | kakoU-Hubyodb, ecskudl, nobod | anybody, Kmo-HUbyOb, 8csKull
anyone
no HUKaKoU anything 8ce, Ymo-Hubydb
nobody, HUKMO
no one
nothing HU4YmMo
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Taobnuuya 4

OcHoBHble hopMbI rnarona

V1 nndpunutus | Vo Past Simple | V3 Past Participle | V4 Participle |
to use used used using npagunbHbIl 2naeon
to get got got gett'f‘g HenpasusbHbIU 2nazor
to know knew known knowing
Tabnuua 5

®yHkuum rnarona to be

T CBA3NKA

to be + cywiecTBuTenbHOE, NPURAraTeNbHOE, YHCIUTENbHOE,
nputaxaTenbHoe mecroMmeHue

(BbiTh, ABNATHEA)

Energy is the capacity for doing work.
OHepaust — 3mo cnocoHOCMb coeepiuamb padomy.

CMbICNOBOK
raaron

to be + npepnor {pome "of") + cyliecTBUTENLHOE, Hapeue
Mecta
(HaxoouTbesl, NpebblBaTh)

The Earth and the Moon are in relative motion.
Bemns u JlyHa HAXOOAMCS 8 OMHOCLUMENHHOM BRLUNKEHUL

to be +of + cyuiecTBurentHoe

(npencTaBnath (coboit), MMeTh)

The results are of great Interest.
3mu pesynbmambi npedcmasnsiom 0onbuioy UHMepec.

BCTIOMOTaTesibHbIN
rnaron

1. to be +V, cmbicnosoro rnarona = Continuous Tense
2. to be +V; cMbicnosoro rnarona = Passive Voice

(rnarof to be He nepesoanTcs)

He Is working at this problem now.

OH celiyac pabomaem Had 3mol npodnemMod.
He was invited to the conference.

E20 npuenacunt Ha KOHMe peHyLo.

MO[lanbHbIA
114101

to be + (o) nucmHuTHe
(DomKeHcTROBaHKE)

They are to begin this work next week.
Oru B0MXKHb! HaYame 3my pabomy Ha cnedyouel Hedene.
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Tabauuya 6

®yHKkuum rnarona to have

to have + cyliecTBUTeNbHOE

CMbICTIOBOHM MMETH
rnaron

Different moiecuies have different speeds.
Y pasHbix Monexyn pasHbie ckopocmiu (GeUxeHus).

to have + V; cmbicnosoro rnarona = Perfect Tense

(to have ve nepesoauTcs)

. BCNOMOTaTebHbIN

have )—» rharon They have installed new equipment.
Onu yxe ycmaroeursiu Hosoe obopydoeanue.

to have + (to) uHcbuHKTHE

{non¥eHCTBOBaHMWE)

MO[anbHbik
fnaron

They had to use a new source of energy.
VIM HyxHO 6b1n0 UCHONb306aMb HOBb T UCTOYHUK
3Hepauu.
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6ET

BupoBpemeHHbIe hOpPMbI aHFIMUCKOrO rnarona B akTMBHOM 3arnore.

Tabauua 7

Present Past Future
KoHcmamauyus ¢bakma cosepuieHus
delicmeusi 8 Hacmoswem, npowed- ask shall
Simple wem unu bydywem apemeHu 6e3 yka- asked wil ask
3aHus Ha eeo OnumenbHocmb unu | (he, she, it) asks
3aKOHYEHHOCMb
Continuous Leticmeue, komopoe npoucxodum,
npoucxoduno unu 6ydem npoucxo- am . was . shall :
to be + Va CMbICTIOBOrO | OUMb 8 OnpederieHHsId MOMEHM 6pe- IS asking were asking | be asking
MEHU are
rnarona
Perfect [elicmsue, cosepuwieHHoe K onpede-
JIEHHOMY MOMEHMY 8 HacmosIUEM, have shall
to have + Vs cMbicrioBoro | powedwem uru byoywem has asked had asked wil ~ haveasked
rnarona
Perfect Continuous | Jelicmsue, Haxodsweecs 8 npoyec-
ce uenblitl nepuod epemeHu 00 KaKko- have been . . shall have been
to have been + V4 CMbl- | 20-M0 MOMeHMa; OHO Moxem bbimb has been asking | had been asking will asking

CnoBoOro rnarona

3aKOHYEeHO K OaHHomy MOMEeHmMy, a
mMoxem npOOOﬂ)KambCFI







or1

Taonuya 8

BupoBpemeHHbIe hOpMbl aHFIMUCKOrO rnarona B cTpagatenibHOM 3anore

Present Past Future
Simple am
. was shall
IS asked asked _ be asked
were will
to be + V3 cMbicrioBoro rnarona are
Continuous .
am being .
o was being
. is being asked . asked _
to be being + V3 cmbicniosoro . were being
are being
rnarona
Perfect
have been shall have been
asked had been asked _
to have been + V3 cmbicrioBoro | has been will asked

rnarona







Tabauua 9

CteneHu cpaBHEHWUA NpunaraTenbHbIX U HapeYnn

lMonoxumenbHas | CpasHumenbHas | [lpesocxodHas
OdHoCnoX- long longer the longest
Hble easy easier the easiest
% MH020CTION- difficult more difficult the most difficult
§ Hble active more active the most active
(3]
g good better the best
= bad worse the worst
UckmoyeHus little less the least
*far farther/ further the farthest/ fur-
thest
fast faster fastest
hard harder hardest
soon sooner soonest
early earlier earliest
§ easily more easily most easily
‘Z’_ actively more actively most actively
T well better best
badly worse worst
AcknoueHus much more most
little less least
far farther/ further farthest/ furthest
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Tabauua 10

CpaBHUTENbHbIE KOHCTPYKLMMK.

I'IpenmeTbl nnn nuua UMET OANHaKOBYHO CTENEHb Ka4YeCTBa.

This box is as heavy as that one.

OTOT ALUMK TaKOW Xe TSKESbIN, Kak 1 TOT.

I'IpenmeTbl nnn nuda UMeT HEOANHAKOBYHO CTEMNEHb Ka4eCTBa.

This box is not so (as) heavy as that one.

OTOT ALWMK HE TAKOW TSXXeNblN, KaK TOT.

This box is less heavy than that one.

10T AWK MEHEE TSKENbIN, YEM TOT.

This box is twice as heavy as that one.

70T AWK B ABA pasa Taxenee Toro.

This box is half as heavy as that one.

aT10T ALWLKK B BA pa3sa nerye Toro.

This box is half the weight of that one.

10T AWKWK B Ba pa3a nerye Toro.







Taobnuua 11

CnoBoobpa3oBaHue
Mpedukcnbl 3HayeHue Mpumepbl
un- unhappy -HeCYacmHbI
dis- to dismount -0eMoHMuUpo8amb
in- inexperienced -HEONbIMHbIU
Im- OTpULATENbHbIE !mm.ovable -HenoOewKle/u
il- illogical -HEM02UYHb Il
Ir- irresponsible -6€30meemcmeeHHbIl
non- non-ferrous -UsemHoli
re- noBTOp AencTeus | to re-use -8HO8b (CHOBA) LICNO/b308aMb
toremake  -nepedenamb
mis- OLUIMBOYHO, HEBEPHO | to misuse -HenpagusibHO ynompebnsame
over- CBEPX, Ype3MepHO | to overpay -nepennayusame
under- He0CTaTO4HO to underpay -Hedonnayugame,
onniayueams HU3KO
pre- nepea, paHee; prewar -nped80€eHHb I, O0B0EHHBIU
npeasapuTensHo | to preheat -npedsapumesibHO
Hazpesamb
post- nocne post-war -NOC/IE80EHHb I
anti- aHTu-, NpotMBo- | antifriction -aHMUGPUKYUOHHBILI
antiphase -npomugogasa
counter- KOHTP-, MPOTMBO- | countershaft -KOHMpnpugoo
counter-pressure -npomuegodassieHue
inter- Mexay, B3aumHo | intergranular -MEX3epHUCMbIU
intercoagulation -83aUMHasi Koaz2ynsayusi
sub- nog- subprogram -nodnpozpamma, 4acms
npozpammb|
subscale -nodoKarnuHa
super- CBEpX-, Cynep- superfast -C8EPXCKOPOCMHOU
superheat -nepezpes
superfinish -CynepgUHULLIUPO8amb
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Tabauua 12
CnoBoobpa3oBaHue
Cyddmkenbl
cylecTBUTENbHbIX npunaraTtenbHbIX rmaronos Hapeuun
-er (-or) (ykasbiBaeT Ha genctaytoulee | -ful (ykasbiBaeT Ha npucyTcTBME -ize (-ise) -ly

INULO WK YCTPOICTBO)

kayecTsa)

to supply — supplier  nocraBLyyk care - careful  3abotnmBbIN, ocTopoXHbI | crystal — to crystallize  kpuctannuao-
to heat - heater HarpeBartenb, BaThb (cs)
oborpesarenb | -less (yka3blBaeT Ha OTCYTCTBUE -()fy
kayecTsa)
-ment care - careless  6e33a60THbIN, pure - to purify oumwaTh
to agree - agreement  cornallueHve HEOCTOPOXHbI simple - to simplify ~ ynpowatb
-ance (-ence) -able (-ible) -en
to resist — resistance  conpoTtueneHue | to attain — attainable JOCTUXAMBIN
to differ - difference  pasnnine to convert - convertible  obpatumbilit strength — to strengthen  ycunmeartb (cs)
-ness -ant (-ent)

brittle - brittleness  xpynkocTb

to resist — resistant  conpoTvBnstOLMACA
to differ - different  pasnuyHbli

-ion (ation, -tion, -sion, -ssion
to connect — connection  coeanHeHve
to transmit - transmission nepegaya

-0us
danger - dangerous  onacHbilit

leader - leadership  pykoBofcTBO to act - active AesATENbHbIN
productive - npon3BoauTenbHOCTL | base - basic OCHOBHOM
productivity

-ability (-ibility) -al

machinable - obpabaTtbiBaemocTb centre - central LleHTpanbHbIi
machinability

-ure (-ture, -sure, -ssure)
to press - pressure  [aBneHue

easy—easily  nerko
week —weekly  exeHegensHo
first - firstly BO-NepBbIX
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