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BBEJEHMUE

Kypc mnpakthueckux 3aHATAA NOpeaHA3HAYEeH Uil Ciiyliarenei
KyPCOB TIOBBIIICHUS KBaTU(UKAINH I10 HAMPaBICHUSM «AHTIHACKHHA
S3BIK B cdepe TeXHUKU U TexHojorui» u «lIpodeccnonanpHas KoMmy-
HUKalMA CHEIHUAINCTa» U OPUCHTUPOBAH HAa PAa3BUTHE S3BIKOBBIX U KOM-
MYHUKAaTHBHBIX HaBBIKOB B chepe MpodeccHOHATbHO OPUEHTHPOBAHHO-
ro oOuieHusi. MoxeT OBITH HCHONB30BaH KaK HA 3aHATHSX MO PYKOBO-
CTBOM TIpemojaBarens, TaK W Ui CaMOCTOSATENBHOH  pabOTHI
ClIyLIaTeNeH.

Kypc coctout u3 mectu paszaenoB (UNits), kakaplid U3 KOTOPBIX
BKJIFOYA€T HECKOJBKO  CICIHAIM3UPOBAHHBIX  (MpodeccHoHaIBHO-
OPHECHTHUPOBAHHBIX) TEKCTOB Ha aHIIMHCKOM f3bIKE, 3aJaHUM, MpeaHa-
3HAUCHHBIX 111 (POPMHUPOBAHUS SI3BIKOBBIX U JIEKCHKO-TPAMMAaTHUECKUX
HaBBIKOB M Pa3BUTHUS COOTBETCTBYIOUIMX YMEHUI YCTHOM pedM B CUTYya-
IUAX MPOopEeCCHOHATBHOrO OOIICHUS, a TakXkKe Uil 00y4eHUs] IPOCMOT-
POBOMY, H3YYaIOLIEMy U O3HAKOMHUTEIBHOMY YTEHHIO, YCTHOMY II€PEBO-
Jly 4 IUCBMEHHOH peyH.

TekcToBBIN MaTepuall 3aMMCTBOBAH M3 3apYOEXKHBIX UCTOUYHUKOB,
€ro TeMaTukKa oIpejaesieHa mporpammoil kypca. Kommieke 3aganuii oc-
HOBaH Ha (PyHKIHMOHAJIHHO-KOMMYHHKATUBHOM IIOIXOZE, MPEATNOJaraet
B3aMMOCBS3aHHOE 00yUYeHHE BCEM BHJIaM PE4eBOil JesitenbHocTr. Onpe-
JieJICHHbIe KOMMYHUKATHBHBIC 3a/1a4l PEAJTU3YIOTCS B IPUBEACHHBIX CH-
TyalMax npoeCcCHOHaTBLHO OPUEHTHPOBAHHOTO OOIIEHHS U HAIIPABJIECHBI
Ha (OpMHPOBAHHE KOMMYHUKATHBHO-KOMIIETEHTHOW JHYHOCTH TIPETo-
JaBaressl TEXHUYECKUX TUCIIUITIINH.

Henu kypca:

— TOTOBUTH CIIYLIATENEN K €CTECTBEHHON KOMMYHHUKAIUU B YCT-
HOW (OpME ¥ UCTIONB30BAHUIO S3bIKa B MPOQECCHOHANBHON JIeTENBHO-
CTH;

— pa3BUBATh MO3HABATEJIbHBIE CIIOCOOHOCTH CIyIIaTeNied C HcC-
MOJIb30BaHMEM COBPEMEHHBIX HCTOYHUKOB HH(opMaIny;

— COBEpILEHCTBOBAaTh HABBIKM IEPEBOJA C aHINIMHCKOTO SI3bIKA Ha
PYCCKHIA;

— M3ydYaTh OCOOEHHOCTH JIEKCHYECKUX M TPAMMAaTHYECKHUX BOTPO-
COB IIEPEBO/A;



— pa3BHBaTh YMCHHS TPAMMAaTHYCCKOTO aHallM3a CIeIUATbHBIX
TEXHUYECKHUX TEKCTOB.

3aoauu:

— pa3BHBATh W COBEPIICHCTBOBATh HABBIKH CAMOCTOSTEIBHON pa-
OOTHI HAJ A3LIKOM;

— aKTHBU3UPOBATh BCE BUJBI PEUCBOM JCSITENBHOCTH: YCTHAS
pedb, YTeHUE, MUCHhMO, BOCIIPUATHE PEUYH Ha CITyX, IIEPEBOJI;

— pacumpsTh KpPyro3op ciymareiieli B KOHTEKCTE WHOS3BIYHOM
KYJBTYPBI.



UNIT 1

Texer: ENERGY AND ELECTRONS.
* [lepeBon cyOBEeKTHOTO HHPUHUTHBHOTO 000pOTA.
* [TepeBon MHOUHUTHBHOTO 000pOTa C mpeTorom for.

IlepeBoa cy0beKTHOr0 MH(PUHUTUBHOIO 000pPOTA

Nuduuutusaeii o6opor Complex Subject cocrout u3 mByx ua-
creii. [lepBast — CylIeCTBUTENBHOE B «OOLIEM) Ma/IeKe WK MECTOUME-
HHE B MMEHHUTEIFHOM IaJIeKe; BTOpas — HWHGHHUTUB, BBIPAsKAFOIIHNA
IeHCTBHE, KOTOPOE BBIMONHSACT JIUIO FIIM TPEIMET CYIIECTBUTEIHEHOE
WU MECTOMMEHHE).

Oco6eHHOCTBIO ATOT0 MH(PUHUTUBHOTO 000pOTa ABJISETCS TO, YTO
mepBas M BTOpas YacTH pas3/esieHbl CKa3yeMbIM, KOTOPOE BBIPAKEHO
JMYHOM (OPMOH I7arojia B CTpagaTesIbHOM 3aJI0T€ MM [VIaroJiaMu THTIa
to seem, to appear u zp.

Complex Subject ymorpebnsieTcst Uit yIPOLICHUS TPETOKEHHI.
Takoe ympolieHHe NTPOUCXOANUT CICAYIOIMM O00pa3oM: MoJIekamee
NPUIATOYHOTO MPEATIOKCHUSI CTAHOBUTCS TOUICKAIMM TPOCTOTO pac-
MPOCTPAHEHHOTO TNPEIIOKEHNUS, CKa3yeMoe TJIaBHOTO HPEIUIOKEHHS 3a-
MEHSIETCS ¥ COIVIACYETCsl C HOBBIM TTO/UICKAIINM, a 3aTeM CIIeIyeT CKa3y-
eMOoe TIPUIaTOYHOTO MPEUIoKEeHUS B popMe UHPHUHUTHBA, KOTOPBIA 000-
3Ha4YaeT JeWcTBUE momexaiiero. WMHOUHUTUB ymoTpedisercs ¢
JacTHIeH t0 Tociie BceX IIaroios.

It is known that sunlight activated various chemical reactions.

Sunlight is known to activate various chemical reactions.

M3BecTHO, 4TO COJIHEYHBIH JyY AKTHBH3UPYeT Pa3IMYHBIC XH-
MHYECKHE PEaKIIny.

Coueranue iS knOwn ykaspIBaeT JHIIb Ha ONPENEIICHHOE OTHO-
HIEHHE K COICp)KaHHIO0 mHpemiokeHus. Mecroumenue it u coro3 that
OITYCKArOTCHL.

IMepeBon nHpUHUTHBHOTO 060pOTAa ¢ Mpeasiorom for
Cuayuaun ynorpeodsaenust o6opora Complex Subject

B anarmmmiickom MMPEIIOKECHUN OYCHb YaCTO I/IH(i)I/IHI/ITI/IB CTOUT 3a
CYHIECTBUTCIIbLHBIM UJIM MCCTOUMCHHUEM C IIPEIJIOTOM for, 06pa3y$[ C HUM
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OJIHYy CHHTaKcH4YecKyto rpymmy. MHpuHUTHBHBII oOopoT for + cymie-
CTBHUTENbHOE (MECTOMMEeHHUe) + MHPUHUTHB ¢ 10 MOXKET BBIIONHATH Pa3-
HBIC CHHTAKCHYCCKHUC (I)yHKI_II/II/II CJIOKHOI'O IIOoajICKamiero, CIO0XHOIO
AOIIOJIHECHUA, CIO0XKHOTO ONPEACICHNA, COCTABHOIO KMEHHOI'O0 CKa3ye€Mo-
TO. HepeBozmTc;{ MMPpUAATOYHBIM MPEAIIOKCHUEM, KOTOPOC BBOAUTCA CO-
03aMH  «4TO», ((‘ITO6LI>>, «IJIs1 TOrO IITO6LI», IIoAJIC)KaluM KOTOPOIo
CTAaHOBUTCA CYHECCTBUTCIIBHOC HJIN MCCTOMMEHHE, CTOALICC NEPEA WH-
(UHHUTUBOM, a CKa3yeMbIM — HH()UHHUTHUB.

It required some minutes more for the pilot to know the height of
the flight.

[ToTpeboBanock elie HECKOIBKO MUHYT, YTOOBI MUJIOT Y3HAJ BbI-
COTY II0JIETA.

BosMoxkeH mepeBon 3TOro 000poTa CyIIECTBUTENHHBIM WM HH-
(bUHUTHBOM:

It was important for us to use this new method.

Ham 05110 BaKHO MCIOJIB30BATH dTOT HOBBII METO/I.

O6opor Complex Subject umeeT cieayrorme crmocooObl mepeBoaa:

a) CJIO)KHOIIOAYUHCHHBIM IMPEAJIOKCHHUECM.

B sTOM cityyae mepeBon clieyeT HayMHATh CO CKa3yeMoro B CTpa-
narenapHoM 3asore (is said, is known, is believed u ap.), koTopoe mepeBo-
JTUTCSI Ha PYCCKHUM SI3BIK B 3-M JIMIIE MHO)KECTBEHHOTO 4Hciia (TOBOPSIT,
M3BECTHO, TIOJIATAIOT U Jp.). M CyIIecTBUTENFHOE B «OOIIEM» MajIexe
BMECTE C HH(HUHUTHBOM, KOTOPBI CTAHOBUTCS CKa3yeMbIM IPUIATOYHO-
TO MPEUIOKCHNUS, IPUCOCTUHSIOTCS K TJIABHOMY MPEUIOKECHUIO COI030M
«YTO» U NEPEBOAATCA MPUAATOUYHBIM MPCATIOKCHUCM.

Billions of stars are assumed toexist  inthe universe

2 1 3 4

JlonycKaroT, YTO MUJLTHAP/IBI 3BE3]T CYIIECTBYIOT B KOC-
Moce

0) IPOCTBIM MPEATIOKEHUEM C BBOJHBIMH CIIOBaMH (KaK U3BECTHO,
KaK CUMTAIOT, BEPOSTHO), TIPU 3TOM TOPSIIOK CJIOB aHIIIMHCKOTO MPeJIo-
KEHUSI HE M3MEHSETCs, a MHQUHUTHB CIeoyeT NMEepPEeBOJUTh KaK CKazye-
Mog.

The results are known to have been used in this experiment.

Pe3ynbTaThl, Kak U3BECTHO, ObLIN HCMOJL30BAHBI B 3TOM DKCIIe-
pHUMEHTe.
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Kaxk 0Obu10 oT™MeueHo, nHuauTHBHBIA 0060poT (Complex Subject)
COCTOUT M3 ABYX 4dacTell. [Ipu mepeBoae Ha pycCcKHi SI3BIK HEOOXOIUMO
YUUTBIBATh, YTO CKa3yeMOE MOXKET UMETh JIF000€ BPEeMsL.

These forms of radiant energy have been found to travel through
space with a big speed.

Takue (opMbl W3MYUEHHS JHEPTUH, KAK OBLIO YCTAHOBJIEHO,
PacnpoCTpaHATCS B IPOCTPAHCTBE € OOJIBIION CKOPOCTHIO.

[Ipu nepeBone ckazyemMoro HeoOXOAMMO OOpaTHTh BHUMaHHE Ha
¢dopmy nubpunuTHBa. MHbUHMTHB Tuma t0 be mepemaercs ¢ momorsio
IJ1aroJIOB HACTOSILIETO WM OydyIIero BpeMEHHU.

Atoms were assumed to be indivisible particles of the elementary
substance.

Homnyckanu, 4To aToMbl (€CTh) HEAECTUMBIEC YACTULBI BELLIECTBA.

B HayuHO-TeXHHYECKOW JIMTEepaType 4acTo BCTPEYArOTCS IJIAroj-
cesi3ka to be + likely wnu to be + unlikely. TTocne 3Tux xKoHCTpyKIMiA IN-
definite Infinitive mepeBoanTCs Ha pycckuit si3bIK JTUUHOM GopMOii raro-
na B OymymiemM BpeMeHH.

Under these conditions the output is likely to increase.

[pu 3THX yCIOBUSAX BBIMTYCK MPOIYKIIMH BEPOSITHO BO3PACTeT.

IepdextHas Gpopma unpuauTrBa (t0 have been) mepeBomurcs Ha
PYCCKHH S3bIK IJIAr0JI0M MPOLIEAIIEr0 BPEMEHH.

This scientist is supposed to have developed a new method.

[Ipeanonararot, 4TO ATOT YUEHBINH pa3padoTasn HOBBIA METO.

Ecnu miaron ciIoXHOTO cKa3yeMoro CTOMT B OTpULATENbHON (op-
Me JICHCTBUTENFHOTO 3aJiora, TO MU MEepeBoJie Ha PYCCKUHN S3BIK OTPH-
LaHWE OTHOCUTCS K MHQUHUTHBY.

This method does not seem to offer any advantages.

Kaxercsi, 4T0 5TOT METO/] He AaeT HUKAKHUX MPEUMYIICCTB.

Ecnu ke miaros Ciio)XHOTO CKa3yeMOro CTOMT B OTPHIATEIBHOM
(dopMe CTpaaaTenbHOro 3ajora, TO OTPULAHUE OTHOCUTCS K 3TOMY IVIa-
rony.

Such reaction was not observed to happen.

He Bugean, yToObl Mporcxoauia Takasi peaKiys.

WupuuutiBHBIA 000poT ¢ mpeayoroM fOr B mpemiokeHnn yro-
TpebsieTcs:



1. Ilpm ckazyemoMm B
CTpagaTCJIbHOM  3aJIore,
BBIPpA)XCHHOM IJIarojiaMu:
to say, to state, to
believe, to consider u ap.

2. Ilpm ckazyeMoM B
CTpagaTrCiIbHOM  3aJI0re,
BBIPA’)XCHHOM IJ1arojiaMmu:
to hear, to feel, to watch,
to notice u ap.

3. Ilpu ckazyeMoM B
CTpa,Z[aTGJ'ILHOM 3aJiore,
BBIPAXXCHUCM IJIarojiaMu:
to order, to ask, to re-
quest u np.

4. Tlpu ckazyemoMm neii-
CTBHUTCJIBHOI'O 3ajiora,
BBIPAXKCHHOM IJIarojiaMu:
to seem, to appear, to
happen, to prove u mp.

5. Ilpy umMeHHOM co-
CTaBHOM CKa3y€MOM THU-
na: be likely, be unlikely,
be certain u ap.

He is said to live in

Canada.

We were seen to enter
the theatre.

The secretary was or-
dered to bring all docu-
ments.

She seemed not to listen

to him.

They are likely to come
soon.

ToBopsT, uTO OH KU-
BeT B Kanane.

Bugenu, kak MBI 3a-
LUIU B TEATP.

Ilpukazanm,  9TOOBI
ceKkperapb  IMpHHEC
BC€ JIOKYMEHTHI.

Kazanock, 9To oHa He
ciylaja ero.

OHHU, HaBEpPHO, CKOPO
OPUAYT.

Read the text.

ENERGY AND ELECTRONS

The structure of the atom is similar to planetary system, electrons
orbiting around a central nucleus. Electrons also rotate about their own
axes. We know the rate of electron rotation and the orbital path deter-
mine the amount of energy possessed by the atom.




The total energy contained in any atom is known to be the sum of
the energies of the individual electrons. Electrons of a given atom can be
changed from their position by different energies. Radioactive materials,
for example, are constantly undergoing a change. Radioactive energy
emitted from the material changes it from one form to another. It is also
possible to change the atom structure by means of controlled nuclear re-
action. The atomic bomb and the hydrogen bomb are known to be exam-
ple of great amount of energy contained in an atomic structure. There are
much simpler methods of changing the amount of energy in a given
atomic structure. A photoelectric cell, for example, has a large area, pho-
tocathode, made from chemically active materials. These materials are
known to be alkaline metals.

They are electrically active to the degree that they emit electrons
when struck by light.

Light falling on the cathode will cause electrons to be emitted; the
anode being supplied with a positive potential, electrons will be attracted
toward it, producing a photoelectric current. This is well-known photoe-
missive cell; it has many uses in modern industry. Basic laws governing
the photoelectric effect were studied by Stoletov. They are also true for
the laser operation. There are two basic laws of photoelectricity.

The first law is known to state that the number of electrons re-
leased per unit of time from photoelectric surface is directly proportional
to the intensity of the incident light. Thus, the more intense light, the
greater is the number of electrons to be released. This law states that the
greater the light intensity, the greater is the current flow in the photoelec-
tric cell.

The second law is known to state that the maximum energy of
electrons coming from photoelectric surface is independent of the inten-
sity of the incident light and is directly proportional to the frequency of
the light. It can be shown experimentally that the maximum energy of
electrons depends only on the frequency of the light falling of the cath-
ode surface. The higher the frequency of incident of radiation, the higher
is the energy of photoelectrons.

The photoelectrons the light energy which falls on the photocath-
ode excites the outers of the atoms. Thus, the light energy causes photo-
emission.

Vocabulary notes



nucleus (pl. nuclei) — siapo (sapa)

to undergo - UCIBITHIBATD, TOABEPraThCs

hydrogen bomb - Bomopomxuas 6omba

photoelectric cell - porosmement

photocathode - dhorokarox

alkaline metals - nienounbie MeTaLIBI

photoemissive cell - ¢porosmuccus, snemMenT ¢ BHEMHUM (HOTOd]-
(hexrom

incident light - magarommuii cBeT

to excite - Bo30yxaath

GRAMMAR EXERCISES

I. Find the sentences with the Subjective Infinitive construction
(Complex Subject) in the text and translate them.

I1. Say if it is true or false.

1. Electrons are orbiting around a central nucleus.

2. The total energy contained in any atom is known to be sum of
the energies of the individual nuclei.

3. There are two basic laws of photoelectricity.

4. Light falling on the anode will cause electrons to be emitted.

I11. Translate the following sentences, pay attention to the Subjec-
tive Infinitive construction (Complex Subject).

1. Electronics is thought to be a young science. 2. The electric
generator is known to be a machine that converts mechanical energy into
electrical energy. 3. Alpha rays are considered to be positively charged
helium atom. 4. An electric cell is believed to consist of an electrolyte
and two electrodes. 5. This voltage source was supposed to supply cur-
rent for this circuit. 6. The value of the output voltage of the cell was
found to depend only on the material used. 7. Due to these experiments
this substance was shown to be a good conductor. 8. The secondary coil
of the transformer is assumed to have more turns than the primary one. 9.
Cadmium was reported to be useful for application in transistor. 10. This
scientist is expected to make a report on the fundamentals of radio engi-
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neering. 11. The designer is said to construct a new device by using sem-
iconductors.

IV. Translate the following sentences, pay attention to the Com-
plex Subject.

1. Yablochkov is known to be the inventor of the electric candle!
2. All the members of the committee are reported to have been enthusias-
tic about the plan. 3. "Hamlet" is considered to be the summit of Shake-
speare's art. 4. Substances are known to burn when they unite with the
oxygen of the air. 5. The years that he had spent abroad seemed to have
taught him much. 6. He is supposed to be one of the greatest writers of
our time. 7. It appeared to be quite another man. 8. Shakespeare is
known to have been an actor and play writer in one of the leading com-
panies of players at the end of 1580.

V. Point out the construction "'for+Infinitive'. Translate the fol-
lowing sentences.

1. On completion of a contract of long duration it is a sound policy
for the plant to be sent to the repair deport for thorough examination. 2.
Architecture is a difficult art, for it requires a special type of imagination
and takes long years of training and experience to produce a capable ar-
chitect. 3. In pushing over or falling trees, which are too large for the
tractor to move by blade, the roots of the trees should be exposed and cut
through. 4. In its way the camera can be even more deceptive than a
drawing for the good architectural photographer can make beautiful pho-
tographs of ugly structures. 5. The six rivets necessary for the web con-
nection to be able to take up the design shear are arranged as shown.

VI. Translate the following sentences, pay attention to the Infini-
tive.

1. Real water vapour and steam are known to be completely invis-
ible. 2. A rod of ebonite, which has been rubbed with the wool rag, is
found to have the property of attracting light objects such as small pieces
of paper, cork, etc. 3. When heat is transferred from one part of the body
to another without any progressive motion of the parts of the substance,
the heat is said to the transferred by conduction. 4. A book lying on a
table is expected to keep its position without any difficulty, as one knows
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it to be in a state of equilibrium. 5. Heat is said to reach the cooler end of
the rod by conduction along or through the material of the rod. 6. All
metals are known to consist of minute particles called molecules.

VII. Translate the following sentences, pay attention to the con-
struction "*for+ noun+ Infinitive™.

1. 8 minutes are required for light to travel from the Sun to the
earth. 2. Nearly a month is required for the moon to circle the Earth. 3.
The satellite of Neptune is too far away for its size to be known with any
accuracy. 4. For combustion to be rapid, the fuel and oxidant must be
quickly mixed. 5. For ions to be formed, a considerable amount of ener-
gy must be given to the parent atoms. 6. In order for the airplane to
climb, thrust must exceed drag.

VIII. Translate the additional text into Russian in written form.

THE GRADUAL GROWTH OF OUR KNOWLEDGE OF
ELECTRICITY

As long as 600 B.C. (mo namreii spsr) the Greek philosopher Tha-
les knew that amber rubbed with fur or wool would attract small pieces
of straw and other light materials. The Greek also knew that certain
rocks of iron ore would attract small pieces of iron.

This was also known to the early Chinese who used this
knowledge to make a magnetic compass — a special iron needle that is
free to rotate in any horizontal direction. The needle is so attracted by the
natural magnetism of the earth that it always turns to point with certain
accuracy towards the north. The compass made navigation of the ocean
simpler and safer. One of the first books showing the connection between
magnetism and electricity, based upon actual experiments was written by
Dr. William Gilbert in 1600. It was generally thought that there were two
different kinds of electricity: frictional and static electricity — the kind
you make when amber is rubbed with wool — and kind stored in a cell
that can be changed into electric current. Now we know the two kinds
are the same.

12



UNIT 2

Texer: ATOM AND ELECTRON.

* IlepeBox mpruactus |, Il B ¢yHkium ompeneneHus u o6cTos-
TEIbCTBRA.

* TlepeBoa MHOTODYHKIIMOHATBHBIX CITY»EOHBIX CITOB it, One.

Tpyauoctu nepesona Participle I, 11

[Ipu mepeBone mpu9acTrs BOSHHUKAIOT TPYIHOCTH, KOTOPBIE CBS-
3aHbl ¢ oMoHuMHYeckuMu (popmamu Past Indefinite u Participle Il ne-
JIMYHBIX IT1arojoB.

Oco0oe BHUMaHWE CleQyeT OOpaTWTh Ha MpHYacTHe B (PYHKIIUU
OTIpe/ielIeHHs, KOTOPOE CTOUT TOCIe CYIIeCTBUTENbHOTO. B 3TOM (yHK-
LUK Yalle Bcero BcrpedaeTcs npudactue |, peske mpuuactue .

Cosmic rockets launched with the first space velocity (7.9 km per
sec.) become artificial satellites.

Kocmudeckue pakeTsl, 3ammyckaeMbie ¢ TIEPBOH KOCMHYECKOH CKO-
poctbio (7,9 KM/C), CTAaHOBSATCS UCKYCCTBEHHBIMU CITyTHUKAMH 3€MJITH.

Cnoxnas ¢opma Participle | (being used) B dbyukiuu ompesme-
JICHUs, KaK IMpaBUJIO, IEPECBOAUTCA MPUIACTHUEM HACTOAMICTO BPEMCHU B
CTpa/IaTeTIbHOM 3aJIOre WJIM TPHJIATOYHBIM ONPENeUTENBHBIM MPEJI0-
KEHUEM.

Rockets being used for high altitude research are equipped with
special instruments.

PakeTbl, KOTOpBIE MCMOJB3YIOT JIJISI IPOBEICHUS UCCIIEIOBAHUIMA
Ha OOJIBIION BBICOTE, 000PYIOBaHbI CHIEIIMATIHLHBIMU TIPUOOPAMH.

IMepeBoa MHOTO(YHKIMOHAJIBHBIX CJIYKeOHBIX CJIOB it, ONe

It ynoTpebnsercs kak:

a) JUYHOE MecToMMeHHe (OH, OHa, OHO) JUISl HEOIYIIEBIEHHBIX
MPEAMETOB:

Finally I found the article |1 had been looking for. | started trans-
lating it at once.

Haxonen s Hamen cTaTbio, KOTOPYIO UCKall. S cpasy ke Hadam Ie-
PEBOJUTH €€.
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6) (l)OpMaJ'H:HOC IIoAJICKAIICC B OEe3INYHBIX OpCaJIOKCHUAX.

It is well known that radioactive isotopes can be used very effec-
tively in medicine.

XOpOHIO HU3BECTHO, YTO paJHOAKTHUBHBIC HM30TOIIBI MOXHO OYCHBb
3(1)(1)GKTI/IBHO HCIIOJIB30BAaTh B MCAHUIIUHE.

B) YKa3aT€JIbHOC MECTOMMCHUE!

What is it? — Yro aTe? It is a lamp. — 1o nmamma.

T') BBOAHOE CJIOBO B IIPEIIOKEHHUAX € IM(DATHUECKIM 000POTOM:

It is silver that is the best conducting metal.

NmenHo cepedpo SBIIeTCS HAMTYYIINM TTPOBOISIIIIAM METAIIIOM.

One ynorpebnsiercs Kak:

a) YUCIIUTENIbHOE:

I know only one solution of this problem.

51 3HaK0 TOJIBKO OHO PELICHUE FTOU 3a1a4H.

0) HeompeaeIeHHOE MECTOMMEHHE!

One should know that geometry treats of the properties, construc-
tion and measurements of lines, surfaces and solids.

HeoOxoqumo 3HaTh, YTO TEOMETpPHUS paccMaTpUBaeT CBOICTBA,
CTPOCHME U U3MEPEHUE JIMHUM, TIOBEPXHOCTEN U TBEPBIX TEI.

B) CJIOBO-3aMECTHTENh JJIS 3aMEHBI paHee YIOMSHYTOTO CyIIe-
CTBUTCIBHOTI'O:

This substance reacts 100 times as fast as the other one. Drto Be-
mecTBo B3auMozeiicteyer B 100 pa3 OvicTpee, yem npyroe.

Read the text.
ATOM AND ELECTRON

Present atomic theories, based on the atom model, place the mass
and the positive charge of an atom in a central nucleus, surrounded by
moving electrons. The nucleus is composed of neutrons and protons.
Neutrons have a mass approximately one-sixteenth that of the mass of
the oxygen atom and have zero electrical charge. They occur in fixed
numbers in all nuclei except that of hydrogen H. The proton has a mass
slightly lighter than that of the neutron and approximately equal to the
mass of the hydrogen H. It is a charge equal to that the electrons but pos-
itive in sign. The chemical elements are differentiated by varying num-
bers of protons and neutrons in the nucleus, number of protons being
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equal to the atomic number, hydrogen having one, helium two, and so
on. Since atom is in electrical balance in its normal state, the number of
associated electrons moving around the nucleus is equal to the numbers
of protons.

The electron is the smallest known indivisible unit of electric
charge. Early experimenters succeeded in the measuring the ratio of the
charge of the electron to mass, and in 1910 the charge was first meas-
ured, thus determining these properties of the electron. Repeated experi-
ments have defined the values for these constants of the electron.

The electron appears to have a dual personality, at time being best
thought of as a particle, and in other experiments seeming to require
wave properties for a satisfactory explanation of the phenomena.

Electric current is due the movement of electric charges, frequent-
ly referred to as electrons. However, long before the existence of the
electron was known, it was customary to speak of electric current as due
to movement of positive charges from positive to negative in a metallic
circuit external to the source. This usage is too well set to be readily
overcome, even though it is now known to be reversed, with the negative
electrons moving from negative to positive in the external metallic cir-
cuit. Therefore, when electric currents are discussed, the customary di-
rection will be meant.

Vocabulary notes

neutron - HEUTPOH

proton - npoToH

associated electrons - cBsi3aHHbIE EKTPOHBI

indivisible - HenenmuMebIit

coulomb - kymnon

The electron appears to have a dual personality - oxaseiBaercs,
YTO JIEKTPOH 00J1a1aeT TBONCTBEHHOU MTPUPOJION.

This usage is to well set to be readily overcome - 3to HacToIBEKO
MIPOYHO BOIUIO B MIPUBBIUKY, YTO OT HEE HEJIETKO OTKA3aThCsl.

reversed - mpOTHBOMOIOMKHBIH

due to - o0ycioBICHHBII

to refer to - orHOCHTE, UMETE OTHOIIEHHE

in sign — mo 3HaKy

the ratio - mpornoproHaIEHOCTB
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customary - oObIYHBIN

GRAMMAR EXERCISES

I. Name the forms of the Participle, define their functions and
translate the sentences.

1. Having lost the address of her cousin's new flat, she couldn't
come to see her. 2. The site having been chosen, many houses are being
built there. 3 He lost his way and not knowing English he couldn't get to
Capitol Hill. 4. He got to Capitol Hill having changed a tram for a bus.
5. Asked in English transmitting he couldn't answer anything. 6. The site
of the city was chosen by G. Washington and was accepted by Congress
in the act of 1790, establishing the Federal District of Columbia.

I1. Define the functions of the Participle | in Passive Voice and
translate the sentences.

1. Being heated magnetized steel loses its magnetism. 2. The new
measuring instrument being developed in this laboratory will be tested
by that engineer. 3 The oscillations being produced in the antenna are,
weak. 4. New data being obtained are necessary for nature investiga-
tions. 5. Being perfected the device operated successfully under all con-
ditions. 6. The new receiver being tested will be used in this system. 7.
Being equipped with modem instruments the laboratory carried out im-
portant experiments.

I11. Translate the following sentences, pay attention to the Parti-
ciple I1.

1. The operation of the receiving station influenced by a number
of factors was discussed by engineers. 2. The generation of electricity
from magnetism dealt with by Faraday was a very important scientific
discovery. 3. The work of Rutherford followed by great help for under-
standing many natural phenomena. 4. Gagarin's first space flight' fol-
lowed by many others was very important for the development astro-
nautics. 5. Molecules of even a good insulator acted upon by electric
field produce a motion of electrons due to the field. 6. Some drawbacks
of the reactor referred to in this article will be eliminated.
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IV. TRANSLATE THE ADDITIONAL TEXT INTO RUSSIAN IN WRITTEN FORM.
WHAT IS ELECTRONICS?

First, let us look a little deeper into what electronics really is.

Electronics is a young science. It belongs to the twentieth century,
although many of the mathematical aspects of it were worked out in the
latter part of the nineteenth century. It really began when the valve was
invented. It was forgotten during the rapid development of wireless,
although in laboratories here and there men were experimenting with
devices which we now class as electronic, such as X-rays and "cathode"
rays. The word "electronics” means "to do with electrons", and as people
began to realize that the streams of electrons in valves could be made to
do more than just receive and amplify wireless signals, great advances
were made and electronic vacuum tubes began to be used in many ways
guite unconnected with wireless.

We cannot say exactly what an electron is or what it is like because it
is far too small to see with even the most powerful microscope. We can
only observe the effect it produces under given conditions and infer from
this its general properties. We can say that it is the smallest known
particle that exists and a tiny piece of negative electricity. Much of our
information about it has been derived from the study of large groups or
streams of electrons; and has thus been applied to the behaviour of
crowds rather than the character of individuals.

Basically, electronics is not so much a new subject as a new way of
looking at electricity. All electrical effects are really electronic, because
all electric currents result from the movement of electrons, and all
electric charges are due to the accumulation of electrons. The most
convenient way of defining what we call "electronics” today is to say
that it is concerned with electrons which are free, in so far as they are not
limited to the confines of solid wires or conductors. It concerns chiefly
the passage through a vacuum or gas-filled space, such as is contained
within the familiar radio and television valves.

V. Define the functions of "'one' and translate the sentences into
Russian.
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1. One watt is the power due to a current of one ampere at tension
of one volt; therefore watts equal volts time amperes. 2. When one talks
over a telephone, it is not the sound of the voice that travels over the
wire, it is an electric current. 3. When put together in a molecule, these
tiny fragments do not form a rigid structure, but one that can vibrate, ro-
tate and perform other relative motions about its centre of mass. 4. From
of this experiment it is clear that these devices are low power ones. 5.
One would like to know, for example, that the effect of the ambient at-
mosphere is on the slow-state density and energy distribution. 6. The
relative motion of one tooth upon the other should be more of a rolling
than of a sliding nature. 7. The rum indicator and the ball-bank indicator
were constructed in one housing to provide a more efficient instrument
for flight. 8. One of the most important things for the pilot to know is
how high he is flying. 9. One should know that geometry treats of the
properties, construction, and measurements of lines, surfaces and solids.

UNIT 3

Texer: ELECTROMAGNTIC WAVES.
* [lepeBon caMOCTOSITENBHOTO MPUYACTHOTO 000pOTa

* TlepeBon MHOTOMYHKIIMOHAIBHBIX CITYX)eOHBIX CJI0B: there, that,
but.

IlepeBoa caMoOCTOSITEILHOTO IPUYACTHOIO 000pOTa
(The Absolute Participial Complex)

OTOT npUYacTHBIA 000POT COCTOUT U3 CYIIECTBUTEIBHOTO B «00-
miemM» Mafieke WIM MECTOMMEHHUS B MMEHHUTEIBHOM MajekKe W IpHYa-
CTHSL.

CamocTosATeNbHBIN MPUYACTHBIA O0OPOT OTAENSETCS 3arsiTOW OT
[JIaBHOTO TPEAJIOAKEHNS U TIEPEBOAUTCS HA PYCCKUI A3BIK:

a) TPUAATOYHBIM OOCTOSTEIHCTBEHHBIM MPEITIOKEHHEM, KOTOPOE
BBOJIUTCSI OJHUM W3 TMOXYMHHUTEIHHBIX COI030B «KOTNA», «TaK Kak» (KO-
raa 00OpOT CTOUT B Hayalle MPeJIoKEeHNU);

0) caMOCTOSITEIbHBIM MPEATIOKEHUEM, KOTOPOE BBOIUTCS B COCTaB
CJII0’KHOCOYMHEHHOIO MPEUIOKEHHSI OTHUM U3 COUMHUTEIIBHBIX CONO30B
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«H», «ay, KIpUuIeM» (KOF,Z[a HE3aBUCUMBINA HpI/I‘laCTHBIf/i O60p0T CTOHUT B
KOHIIE HpeHJ'IO)KCHI/ISI).

The gas being compressed, the number of molecules in each cubic
centimeter is increased.

Ecmu ras CKaTb, KOJIMYECTBO MOJICKYJI B KaXJIO0M Ky6I/I‘IeCKOM
CAaHTUMETPEC YBCIIMIUBACTCA.

All gases and liquids expand when heated their density being at
the same time reduced.

HpI/I Harp€BaHWU BCC ra3bl U JXKUAKOCTU PACIHHUPAIOTCA, IPUYEM UX
IIJIOTHOCTH OAHOBPEMECHHO YMEHbLIIAETCS.

CamMmocTosSTeIbHEIE IMpuYaCTHbIC O60pOTI>I IIHUPOKO HCHOJB3YHTCA
B TEXHUYECKOMW JINTEpaType W MHOTAA HauMHAIOTCA mpemiorom With. Ha
PYCCKHIA SI3BIK TPENJIOT HE MEePEBOAMUTCA, & BEChb 000POT COOTBETCTBYET
MPpUAATOYHOMY HJIM CaMOCTOATEIIBHOMY ITPEIIOKCHUIO.

With the experiments having been carried out, we started new in-
vestigations.

ITocxe TOTO, KakK ObLIIN NMPOBEACHDbI SKCIIEPUMEHTHI, Mbl HadaJInl
HOBBIC UCCJICAOBAaHUA.

ITepeBoa MHOrOQYHKIHOHAIBLHBIX CJIY:KeOHBIX c10B: there, that, but

There ynorpe6ansiercst kax:

a) (hopmasbHOE TIO/UIEKaIee B KOHCTPYKIHX Tuma there is, there
are:

There are two other reasons for the use of another relay.

JJist MCTIONBb30BaHUS TAKOTO pelie CYIIeCTBYIOT JBE Jpyrue npu-
YHHBI.

0) Hapeuwe:

We made experiments there.

MBI TPOBOJMIIH OITBITHI TAM.

That ynorpe6asiercst kax:

a) yKa3arellbHOe MECTONMEHHE!

At that point the line drops down to zero.

B Toii TOUKE TUHUA AJACT 10 HYIA.

0) coros:

He showed that any two masses attract each other.
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On JOoKa3sall, 4To JII00BIE JABa TCJia, UMCIOIINUEC MACCy, IPpUTATUBa-
IOTCA.

B) COIO3HOE CIIOBO:

Give us a material that can withstand very high temperature.

L[aﬁTe HaM Marcpual, KOTOprﬁ MOXCT BBIACPKATH BBICOKYIO
TEMIIEPATYPY.

T') CIIOBO-3aMECTUTENb, IJISI TOTO YTOOBI M30€KaTh ITOBTOPEHUS
CyHI€CTBUTCIILHOI'O:

The qualities of the new alloy are better than those of the old one.

KauectBa HOBOTO cIIIaBa Mydine KayecTBa CTaporo (CruiaBa).

But ynotpebnsiercs kak:

a) coro3 (Ho, a):

Kinetic energy is the energy of motion, but potential energy is that
of position.

KI/IHCTI/I‘ICCKaH OHEPrus — 3TO JSHEPrusd ABHUKCHUA, a IMOTCHIU-
aJIbHasg — SHEPrus IOKOs.

0) Hapeune (TOJBKO, JIHIIIH):

He is but a child.

OH T0JIBKO peOCHOK.

B) IIpeIIOT (Kpome):

For some minutes we could see nothing, but black smoke rising
from the ground.

B TeueHne HECKOIBKHX MUHYT MBI HHUYEro HE BUACIIH, KpOME
YCPHOT'O AbIMA, KOTOpBIﬁ IIOAHUMAJICA OT 3EMIJIA.

Read the text.

ELECTROMAGNETIC WAVES

The conversion of sound waves into electric currents and the am-
plification of these currents are two basic electronic techniques required
for record players, different electronic techniques.

There are many reasons why it is not practically to transmit radio
waves of very low frequencies, but for one thing the transmitting aerial
will be impossibly large. It is therefore not possible to broadcast elec-
tromagnetic waves of audio frequencies, and for long-distance transmis-
sion it is necessary to resort to higher frequencies and therefore shorter
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wavelengths; the wavelengths actually used vary about 1 meter to 2000
meters.

In general, electromagnetic waves are propagated through the
Earth's atmosphere in two ways: travel over the surface of the Earth, and
waves, which leave the surface of the Earth. They are reflected back ion-
ized layers of the outer atmosphere between 60 and 400 kilometers
above the Earth's surface. This ionized region of the atmosphere is called
ionosphere.

Long waves are transmitted as over ground waves and therefore
lose a good deal of their energy in passing through ground obstacles;
they consequently have only a limited range. The shorter waves escape
more easily from the surface of the Earth. They can be received over
greater distances owing to their reflection back to the Earth by the iono-
sphere. Very short waves pass through the ionosphere so they can be
used for long-distance communications. This is why the range of TV sta-
tions is limited. This problem has however been overcome in recent
years by the use communication satellites. If the satellite simply reflects
the radiation, it is called a passive satellite, where as it is receives the
signal and retransmits an amplified signal, it is called an active satellite.

Vocabulary notes

amplification - ycuienue

but for one thing - Ho, Bo-miepBBIX

obstacle - npenstcTBHE, TOMEXa

This problem has, however, been overcome — oxgHako 3Ta Tpo-
Onema Obla pernieHa

to transmit - nepenaBarhb

to resort - oOpararhcs 3a MOMOIIbIO

to propagate - pacripoctpausaTh(-cs)

to reflect - orpakars

satellite - criyTHEK

an amplified signal - ycunennsiii curnan

GRAMMAR EXERCISES

I. Insert the appropriate forms of the Participle from the brackets;
translate the sentences.

21



1... the position of the plant on paper, it was decided that the pipe-
line should go along the river (establishing, having established). 2... at
the object from the front, or from the sides, the observer could not see
the inside edges of the object (looking, having looked). 3... to the table it
will be noted that the number of loads hauled by the wheeled tractor are
more than that of a crawler tractor on a similar length of haul (referring,
having referred). 4. ... the number of loads hauled per hour, the total cu-
bic yards of material excavated may be easily calculated (knowing, hav-
ing known).

I1. Translate the following sentences, pay attention to the Absolute
Participial Complex.

1. Electrons moving through the conductor, electrical energy is
generated. 2. The speed of light being very great, we cannot measure it
by ordinary methods. 3. Transistors being very sensitive to light, engi-
neers use this property. 4. The current in a circuit was decreased when
the resistance was increased, other factors remaining the same. 5. Some
radioactive materials have been found in nature, uranium being one of
them. 6. Chemistry and physics are interconnected sciences, any chemi-
cal change resulting in a physical change. 7. The value of voltage was
the same in all the elements of a parallel circuit, the value of current be-
ing different. 8. A charge of one coulomb increasing the potential be-
tween plates by one volt, a capacitor had a capacity of one farad. 9. The
resistance of the body being high, small current flows through the body.
10. Territs are very sensitive to light, this property being very important.

I11. Define the Absolute Participial Complex and translate the
sentences into Russian.

1.There being no other traffic, the driver can maintain a constant
speed of, say, 90 km/hr (kilometers per hour). 2. Part of energy being
changed into heat is transformed into electric energy. 3. The water leaves
the wheel with a large relative velocity but a small absolute velocity,
practically all its original energy having been given to the wheel. 4. The
cyclotron may be regarded as a modification of the linear accelerator, the
particles being transferred from one to the other at the proper instants by
the action of a magnetic field. 5. The positive pole having been brought
near the negative pole, the latter attract it. 6. Two bodies having poten-
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tials of 100 volts and 50 volts, a potential difference exists between them
of 50 volts. 7. The current distribution over the cross section of the con-
ductor being non -uniform, the resistance increases. 8. The travelled dis-
tance having been given in meters and the time in seconds, speed was
measured in m.p.s., that is, in meters per second.

IV. Translate the following sentences into Russian, pay attention
to the functions of the Participle I1.

1. Both apparatus are equipped with a rubber-insulated conductor.
2. The advantage of the diesel engine lies in the high efficiency obtained.
3. There was the great increase of the quantity of part produced. 4. The
uranium must be enclosed in a thick metal case to prevent it from flying
until the explosion is under way. 5. The number of metal atoms, deposit-
ed on a plate depends on the number of electrons arriving at the plate. 6.
Carbon was the first material used for such a conductor. 7. The fastest
way to detect an artificial satellite is radio, largely used for that purpose.
8. The mechanical and electrical apparatus needed for testing are incor-
porated in a stable steel housing.

V. Translate the following sentences, pay attention to the Absolute
Participial Complex.

1. The fundamental of electricity are the fundamentals of electron-
ics, both being branches of physics. 2. The condenser being placed in a
direct currents circuit, the current will stop flowing. 3. The velocity,
length and frequency of the wave are independent of each other, the fre-
guency being equal to the velocity divided by the wavelength. 4. The
size of the electrodes being increased, the current capacity also increases,
the voltage output remaining the same.

V1. Translate the additional text into Russian in written form.
NUCLEAR ENERGY

Utilization of atomic power has created a considerable revolution
in the entire field of power engineering. The atom permits obtaining
electric power in the places where coal or oil cannot be transported by
conventional means.
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Atomic power stations are successfully built in those places where
supplies of organic fuels have been entirely exhausted or are near ex-
haustion.

The main and most wonderful feature of nuclear fuel is the enor-
mous thermal energy it contains. Indeed, one kilogram of nuclear fuel is
equal to more than 2,000 tons of coal. Mention should be made that no
other branch of technology has progressed as fast as nuclear power engi-
neering.

The construction of atomic power stations equipped with the so-
called "fast" reactors is the basic trend in the further development of
power engineering.

VII. Translate the following sentences, pay attention to the differ-
ent meanings of ""but™.

1. It seems that the electron is nothing but electricity. 2. If but a
few of the atoms of a body have had an electron removed the body has a
small charge. 3. One can easily note how voltage increases during the
first quarter-turn but then decreases during the next quarter turn. 4. The
operator saw all the tubes but one function in the proper way. 5. We ex-
pect the current cycle and the voltage cycle to finish in step if they start
in step. But in many a.c. circuits the current cycle does not get started as
soon as the voltage cycle.

VI11. Translate the following sentences, pay attention to the differ-
ent meanings of "'that (those)™".

1. The initial conditions in the electrical problem can be made the
same as those in the mechanical problem. 2. Let us now obtain a more
general formula that simplifies heat-conduction problems. 3. A concen-
trated force is a force that is applied on a point. 4. The necessary condi-
tions for equilibrium in a system of forces are that the algebraic sum of
all the force components in any direction must equal zero. 5. Normal
stresses are those produced by tension and compression and are distrib-
uted on a plane perpendicular to the line of action of the external load
reaction. 6. Hooke's Law states that a body acted upon by an external
force has a deformation proportional to the stress, as long as the elastic
limit is not exceeded. 7. A tool or machine must never be used for any
purpose other than that for which it is intended.
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IX. Translate the following sentences, pay attention to the different
meanings of "'there™.

1. There can be no flow of water through a pipe unless there is
pressure to cause it. 2. There will also be some pulsation as the brush
bridges the insulated gap between two segments. 3. There will be exactly
as many numbers current cycles as there are voltage cycles, but they may
start at different times. 4. While these condensers will be found usually
in direct current circuit, there is one type that is used on alternating cur-
rents for motor starting and the like. 5. There are two methods of storing
an equal amount of energy in a condenser. 6. There are many different
kinds of reactors varying in size, in the type of fuel used, and in the qual-
ity of fuel.

UNIT 4

Teker: SEMICONDUCTORS.
« IlepeBos repyHaust ¥ TepyHIUATIBHBIX 0OOPOTOB.
« IlepeBo pasHBIX CIydYaeB YIOTPEOIECHHS MHOTOQYHKIMOHAIBLHOTO
raroyia to do.

IlepeBoa repyHausi U repyHaIHaJIbHbIX 000POTOB

lepynauii — sTo HenuuHas ¢Gopma Tiaroya, koropas o0pa3syercs
npuOaBICHHEM OKOHYAHHS —iNQ K HHOUHUTHUBY.
TepyHauii umeet ciieayroniye GopMal:

Indefinite Perfect
Active Writing Having written
Passive Being written Having been written

dopma repynaus cosmnagaer ¢ Gopmoi npuvactus |, HO OT npu-
yacTus | FepyH,I[I/Iﬁ OTIIMYACTCA CIICAYIONIUMH MTPU3HAKAMMUA:

1.Ilepen repyHAMEM CTOWT MPEJUIOT, CYIIECTBUTEIHLHOE B POIH-
TCJIbHOM MaACKE NN NPUTAKATCIIBHOC MCCTOMMCHUC.

For converting electrical energy into mechanical energy we used
a special machine.
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IlJIﬂ npeBpalicHus BHCKTpH‘leCKOI;'I OHCPrun B MCXaHUYCCKYIO
OHEPIrUI0 Mbl UCTIOJIB30BaJIN CIICHHUAJIbHYIO MAIlINHY.

2. Tlepynmuit omnmvaercs OT mpuvacTusi | CHHTaKCHYECKHMU
CI)YHKI_II/IHMI/I. OH MOXET BBIIOIHITE HE TOJIBKO (bYHKLII/II/I OIpEACICHUA U
06CTO}1TGJ'II>CTB3, HO H q)yHKHI/II/I ImoaJICKalero u JOIOJHCHUA.

Heating the substance at high temperatures may change its prop-
erties.

HarpeB(anue) BemiecTBa Npy BEICOKUX TEMIIEpaTypax MOXKET H3-
MEHHUTD €ro CBOMCTBA (momayexariee).

3. B dbyHKIHAX 00CTOSTENHCTBA TEPYHAMNA BCETAa yIOTPEOIsieTCs
C IpCAJIOroM.

He insists on using this substance in the experiment.

OH HacTauBaeT HA HMCHOJIb30BAaHHH BCHICCTBA B 3KCIIEPUMEHTE
(momoNHEHWE C MPENJIoToM).

[NockonbKy B pyccKoM sI3bIKe HET (OPMBI, COOTBETCTBYIOLICH aH-
[JIMICKOMY TEpYyHIHIO, TO IPHU IEPEBONE HA PYCCKHMH SI3BIK €My HAalo
HaWTH COOTBETCTBYIOIINE SKBUBAJICHTHI.

I'epynnnii MOKET IEpEBOAUTHCS:

® CYHICCTBI/ITCHLHBIM:

Measuring resistance before the beginning of the experiment was
necessary.

H3Mepenne conpoTUBIEHHS TIEpe]] HauajIoM SKCIepUMeHTa ObIIo
He00X0OMMO.

* THOUHUTHBOM:

The English realists sought for new ways and means of revealing
the truth of life.

AHrnuiickue pCanCThl HCKAJIM HOBLBIC IIYTU H crocoObl  MO-
Ka3bIBaTb IIpaBAy XU3HU.

* IEeeNpUIACTUEM

Heat may be produced by burning coal, gas or any other fuel.

Temio MoxHO IOJIY4YUTh, CKHTasl yrojib, ra3 Hjiu Jr00oe Apyroce
TOIIJIUBO.

* TJIaroJIOM B JIMYHOMH (bopMe KaK CKa3zyeMo€ B MIPpUAATOYHOM
MNPpCAJIOKCHUU:

I remember their having adopted this system as being more eco-
nomical.
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S moMHIO, YTO OHM OTOOPHJIM 3Ty CUCTEMY Kak Oosee SKOHOMHY-
HYIO.

W3 cnoxsbIX opM repyHAns B HAyYHOW M TEXHHYECKOW JIATEpa-
Type Hallle BCEero, BCTpedaeTcs repyHaunil B (opMe CTpagaresbHOIO 3a-
nora. Passive Gerund ykasbIBaeT Ha TO, 4TO JICHCTBHE, BBIPAKEHHOE T'e-
pYHANEM, COBEpILAeTCA Hal JIMLOM (MM MIPEIMETOM), K KOTOPOMY OHO
OTHOCHUTCSL:

The possibility of chemical energy being transformed into energy
is evident.

Bo3MOXXHOCT, mNpeBpalleHdsi XUMUYECKOW OHEPruud B DJIeK-
TPUYECKYIO SHEPTHIO OUYEBUIHA.

I'epyHauanbHbIil 060pOT — 3TO cOYeTaHUE TepyHAUS C JOIOIHE-
HUEM M NPUCOETUHEHHBIMU K HEMY CIIOBAMH, MOXKET BBIIIOIHATH JTIOOBIE
(hyHKIMH (KpoMe OTIpeIeNIeHs ).

In spite of not having any university education, Faraday made his
great discoveries.

Hecmotps Ha To, uTo Dapajeil He UMeJ YHUBEPCUTETCKOTO 00-
pa3oBaHMsA, OH CAENAN BETUKHE OTKPBITHSL.

Yacto nepea repynaucm CTOUT HNPHUTAKATCILHOC MECTOUMCHHC
WINA CYLIECTBUTEIBHOE B MPUTSDKATEIBHOM Iajexke. Takue 3IeMeHTHI
MPEIJIOKEHUS] BMECTE C JIOTIOJTHEHUEM U OOCTOSATENBCTBOM O0pa3yroT
repyHauanbHeiii 000poT. [lpuTskarespbHOE MECTOMMEHHE WU CyIle-
CTBHUTEJIBHOE TEPYyHIUAIBLHOTO 000pOTa NMEPEBOAUTCS JUYHBIM MECTO-
WMEHHEM WIN CYIIECTBUTEIbHBIM B UMCHUTEILHOM MaJieKe M BBIMOIHSI-
eT (QYHKIHUIO MOJIEKAIIET0 PYCCKOrO MPHIATOYHOTO TPEIOKEHHUS, a
TepyH/IUH MEePEeBOUTCS TIIAT0JIOM B JTMYHOH (opme.

Einstein's being awarded the Nobel prize in physics soon became
widely known.

To, uro DJiiHmTelH ObLT HarpaxaeHn HobeneBckoil mpemueit mo
(u3nKe, BCKOPE CTaJI0 IHUPOKO U3BECTHBIM (pakToM.

Ecnmu repynamii cTOMT B Havajie MNPEUIOXKEHUS M BBINOJHSET
q)yHKIH/II-O ImoaJIC)Kalero, ToO OH MNEPEBOAMTCA OTINIAaroJbHBIM CYIIC-
CTBHUTEJIbHBIM MJIM HHOUHUTHBOM.

Heating copper from 0° to 100° C increases its resistance about
40%.

HarpeBanue meau 0t 0° mo 100° C yBenuumMBaeT ee COMpOTHBIIE-
Hue Ha 40%.
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Measuring resistance is necessary in many experiments.

UsmepuTs conpoTuBiieHHEe HEOOXOOAUMO BO MHOTHX SKCIIEPHMEH-
Tax.

B HaydHO-TeXHHYECKOW THUTEpaType 4acTo yImoTpeOsieTcs TepyH-
auii ¢ odopotom there is (are). B aTux ciyyasx repyHIuid nepeBOIUTCS
Ha PYCCKHH A3BIK CYIECTBUTENHHBIM WIIH JIMYHOU (hOPMOH TITarona.

There was nro absorbing gas on the surfaces of solids.

Ha noBepxHOCTH TBEp/IBIX BEIIECTB I'a3 He abcopOMpoBaJIcH.

IlepeBon pa3HbIX cyyaeB ynoTpedjeHuss MHOTO(YyHKIINO-
HAJBbHOTO IIaroa to do

I'maron to do B MIPEUIOKEHIH MOXKET OBITh:

1. CMBICIOBEIM IJIarojIOM CO 3HAYEHHUEM «aejaaTb».

Scientist did everything to improve the method of measurement.

VYdeHsble clienany Bce, YTo0bl YIYUIIUTh METOJ H3MEPEHUSI.

2. BeroMorarenbHbIM T91aroioM isi 00pa3oBaHUs BOIIPOCUTENb-
HOW U oTpHunaTeasHoi Gopmel B Present u Past Indefinite.

What does our Government do it in order to supply water to dry
regions?

Yo AejIaeT Hall€ IMpaBUTECIBCTBO IJId TOrO, 4TOOBI ITOCTABIATH
BOJIy B 3aCYyIIJIMBBIE PaiOHBI?

He didn’t know about this important experiment.

OH He 3HaI 00 3TOM OKCIICPUMCHTC.

3. I'maroymom sl YCHUJICHUSI 3HAYCHMS JICUCTBHSI, BBHIPAXKEHHOTO
J1aroJioM-CKa3zyCMbIM. B »stom CIIy4dacT mnepea CMBICJIOBBIM IJ1arojiomM
crout do (does) B Hactosiiem Bpemenu u did - B miporieaniem. YcuieHne
SHa4YCHUSA MEPEAACTCA B PYCCKOM A3BIKE YAaCTULIAMHU <OKE», «BEAb», CII0-
BaMU <<(1)aKTI/I‘IeCKI/I», ((HCﬁCTBHTGHLHO)) " ap.

Now, we do understand what great importance the computer has
in our life.

Tenepb MBI HeﬁCTBHTeHLHO IIOHHUMAacEM, KaKO€ OOJIBIIIOE 3HAYEHUE
HUMECT KOMIIBIOTECD B HaIllEH KU3HU.

4. I'maronom JJIs1 3aMCHBI CMBICJIOBOI'O IJ1aroja BO H30eKaHUE €ro
moBTOpeHusi. B aToM ciayuae t0 dO crowt B TOM K€ BpEMEHH, YTO U
CMBICJIOBOM IVIaroj W MEPEBOAUTCA TEM KE CMBICIIOBBIM IJIaroJioM HWJIN
COBCEM HE IIEPEBOIUTCA.

28



Perhaps you are wondering that such an atomic power station
might explode as a bomb does.

BOSMO)KHO, BbI YIUBJIACTECH, UTO TaKasg aTOMHas CTaHIUA MOIJIa
B30pBaThCS Kak OomoOa.

Read the text.

SEMICONDUCTORS

The term "semiconductor™ means "half-conductor”, that is, a ma-
terial whose conductivity ranges between that of conductors and non-
conductors or insulators.

They include great variety of elements (silicon, germanium, sele-
nium, phosphorus and others), many chemical compounds (oxides, sul-
phides) as well as numerous ores and minerals.

While the conductivity of metals is very little influenced by tem-
perature, conductivity of semiconductors sharply increases with heating
and falls with cooling. This dependence has opened great prospects for
employing semiconductors in measuring techniques.

Light, as well as heat, increases the conductivity of semiconduct-
ing materials, this principle being used in creating photo resistances. It is
also widely applied for switching on engines, for counting parts on a
conveyer belt, as well as various systems of emergency signals and for
reproducing sound in a cinematography. Besides reacting to light, semi-
conductors react to all kinds of radiations and they are therefore employ-
ing in designing electronic counters.

Engineers and physicists turned their attention to semiconductors
more than fifty years ago, seeing in them the way of solving complicated
engineering problems. Converting heat into electricity without using
boilers or other machines was one of them. This could be done as means
of metal thermocouples, but in this way impossible to convert more one
per cent of the heat into electricity. The thermocouples made later of
conductors more generated ten times as much electricity as the metal
ones.

Sunlight like heat can feed our electric circuit. Photocells made of
semiconducting materials are capable of transforming ten per cent of
sunray energy into electric power. By burning wood, which has accumu-
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lated the same amount of solar energy, we obtained only heat fractions of
one per cent of electric power.

The electricity generated by semiconductor thermocouples can
produce not only heat but also cold, this principle being used in manu-
facturing refrigerators.

Semiconducting materials are also excellent means of maintaining
a constant temperature irrespective of the surrounding temperature
changes. The latter can vary over a wide range, for example, from 50°
below 0° to 100° above 0°.

Semiconductors are the youngest field of physical science. Yet
even now they are determining the progress of radio engineering, auto-
mation, chemistry, electrical engineering and many other fields of sci-
ence and technique.

Vocabulary notes

semiconductor - moxynpoBOITHUK

conductivity - mpoBOIUMOCTh

to range between - xonebarbcs (B mpenesnax)

oxide - okcun

sulphide — cynbhun

ore - pyna

emergency signal - aBapuitHbIii cuTHaI

to turn one's attention (to) - ob6paruTh ube-TMO0 BHUMaHHE (HA
YTO-TO)

insulator - uzomsaTop

silicon - kpemuwmii

coating parts - 3JieMeHTBI TIOKPBITHSI

GRAMMAR EXERCISES

I. Make up different kinds of questions to the following sentence.
Light increases the conductivity of semiconducting materials.

I1. Answer the questions.

1. What does the term “semiconductor” mean?

2. When does conductivity of semiconductors sharply increase?
3. Can sunlight like heat feed our electric circuit?
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4. Can the electricity generated by semiconductor thermocouples
produce heat or cold?

5. Semiconductors are the youngest field of physical science,
aren’t they?

I11. Find the verbals in the text and analyze them.

IV. Translate the following sentences, pay attention to the func-
tions of the Gerund:

1. Increasing the number of power stations in our country means
the improving living standards of people. 2. Testing a new receiver for
the application in the system was the prime task of the laboratory. 3. The
new means of improving radio communication has been discovered by
our engineers. 4. Iron and zinc plates are used for producing negative
electrodes since these materials produce a high charge. 5. Important re-
sults on the ionization were obtained by measuring those particles. 6. In
designing electronic computers we have passed from valves to transis-
tors. 7. The transistors are successfully used for transforming heat energy
into electrical energy by means of thermal elements. 8. Without increas-
ing the temperature of metals it is impossible to increase their resistance.
9. Radiation is usually detected by measuring the amount of ionization.
10. After investigating many materials engineers selected aluminium for
constructing this device. 11. By raising the cathode temperature we in-
crease the number of emitted electrons.

V. Translate the following sentences, pay attention to the Gerun-
dial Constructions.

1. We know of all substances consisting of atoms. 2. We knew of
glass having been invented some hundreds years ago. 3. Every student
knows of copper being one of the first metals used by man. 4. The expla-
nation lies in the product being more stable. 5. We insisted on their being
offered favourable terms of payment. 6. The possibility of ethylene being
converted into aromatic hydrocarbons is slight. 7. We object to their be-
ing denied the aspiration to test such new methods as may be suggested
by fresh knowledge. 8. He objected to the goods being paid in advance.

31



VI. Translate the following sentences, observe different meanings
of the verb to do.

1. When the molecule is placed in the electric field, the electrons
try to move and do so for instant. 2. If only a few of the insulator's mole-
cules do release one electron each, the insulator at once completely
breaks down and becomes a conductor. 3. If by some means we can
change the current in a coil without changing the flux rapidly, then the
current may rise and fall as suddenly as it does in a purely resistive cir-
cuit. 4. The electrons, the motion of which constitutes the current, do not
actually pass from one plate of the condenser to the other through the
dielectric. 5. An important question for the radio engineer to consider has
to do with the shape of current, which flows in a circuit connected to an
alternator. 6. The emission or evaporation of electrons takes place at
lower temperatures than does that of atoms.

VII. Translate the sentences with Gerund into Russian.

1. Production control methods involve planning.

2. Understanding requires the reader’s attention.

3. Accounts area is concerned with handling financial operations.

4. The company cut costs by shifting production to cheaper loca-
tions.

5. Granting credit always implies some degree of risk.

6. Managing stock and work in progress is achieved by using
special 80/20 rule.

7. Accuracy in invoicing should be aimed for.

8. Every communication applies to a person’s mind to accepting
more information.

9. The purpose of advertising may be anything from increasing
brand awareness to improving specific aspects of the brand image.

10. Sometimes it is worth including questions themselves as sub-
headings in the text.

VII1. Complete the sentences choosing Gerunds from the list.

breaking up, getting, giving, charging, maintaining, reading, han-
dling, selling, showing, describing.

1. Advertising is a very important part of to the
customer on order to create favourable prejudice.
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2. even a simple object to someone who has never
seen it can be very difficult.

3. One of the fundamental aids to affective is the
making of notes.

4. The idea of marketing should use all its efforts to
the customers what they want, at a profit.

5. The process of marketing includes a whole range of activities

relating to the product.

6. more for products or services seems a relatively
easy way to improve results.

7. Accounts area is responsible for the financial side
of the business operations.

8. Stock control area is concerned with a current up-

to-date list of inventory of stock held by a business.

IX. Translate into Russian, paying attention to the -ing forms.

1. One of the most outstanding advances has been the use of com-
puters in simulating management problems. 2. One major institution is
now working on a program for adapting this new system to the problem
of planning. 3. Special-purpose computers are already controlling irk
power-generating stations. 4. The beginning of a manufacturing process
is normally product design. 5. Naturally, in introducing at integrated
manufacturing system of any sort, there is a great deal of resistance to
change on the part of all concerned.

X. Translate the additional text into Russian in written form.

CONDUCTORS

Conductors are materials having a low resistance, so that current
easily passes through them. The lower is the resistance of the material,
the more current can pass through it.

The most common conductors are metals, and silver and copper:
are the best of them. The advantage of copper is that it is much cheaper
than silver. Thus, copper is widely used to produce conductors. One of
the common functions of wire conductors is connecting voltage source to
a load resistance. Since copper wire conductors have a very low re-
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sistance a minimum voltage drop is produced in them. Thus all of the
applied voltage can produce current in the load resistance

Most materials change the value of resistance when their tempera-
ture changes.

UNIT 5

Texcr: COMPUTER.
* [IepeBon OTIIIArOABHOTO CYIIECTBUTEIBHOTO.
» [TepeBo KOHCTPYKIHH ¢ Tipetorom for.

l'[epeBon OTIVIAr0JbHOI0 CymeCTBUTEJIbHOI0

B aHmuiickoM s3bIKE€ OTIVIArOJIBHOE CYLIECTBUTEIBHOE (The \er-
bal Noun) o cBoeit popme cosmamaer ¢ Participle | u Gerund (oxonva-
HHe -iNg mpubaBisieTcsi K OCHOBe MHMDMHHUTHBA). OTIIArONIbHOE CyIIe-
CTBUTECJIBHOC MOKHO OIIPEACIIUTD 110 TAKUM IIPpHU3HaAKaM:

1. Hamuume apTukis.

Many metal working processes include the melting or solidifying
of metal.

MHorue MeTaJ’IJ’IOO6pa6aTLIBaIOH_II/IC IpOoUECChl BKIOYAIOT IJIaB-
JICHHE WM OTBEPACHUE MCTaJlJIa.

2. Hannune okoHYaHUSA MHOXKECTBEHHOIO YHUCIIA.

It was necessary to change temperature readings from one tem-
perature scale to another.

Heo6xonumo ObUTO M3MEHUTH MOKA3aTeN TEMIIEPATYPhI C OJHOM
TEMIIepaTypPHOU LIKaJIbl HA APYTYIO.

3. OmpezaeneHre CTOUT MEPE]T OTTIATOJIBHBIM CYIIIECTBUTEILHBIM.

I like rapid reading.

MHe HpaBuTCS OBICTPOE YTEHHUE.

4. Onpenenenue ¢ mpeioroM of cTrouT mociie OTMIAroILHOTO Cy-

HIECTBUTECIIBHOI'O.

They started the loading of the ship.

Onu Havyany 3arpy3Ky Kopaods.

ITepeBoa KOHCTPYKIUH ¢ ipeniorom for
For ynorpeGisiercs Kak;
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a) coro3 (Tak Kak, ubo):

We shall go to the lecture on mechanics, for it seems to be interest-
ing.

MBI mofiieM Ha JIEKIHIO TI0 MEXaHUKe, TAK KaK OHa, KakeTcs, 0y-
JIeT UHTEPECHOU.

0) mpemror (3a, mJs, Ha, B TCUYCHHUE, YTOOBI — WHOUHUTHBHBIN
o6oport B ¢ mpemtorom for):

The flare will burn for approximately 3 minutes.

CurnanpHasi paketa OygeT TopeTb NPUOIM3HUTEIFHO B TeUeHHe
TPEX MUHYT.

Pistons for small engines are generally made of cast iron.

[opmwau anst  ManoraGapuUTHBIX MOTOPOB OOBIYHO H3TOTaB-
JIMBAIOTCS U3 YyT'yHa.

The smallest electric voltage is sufficient for the electrons to be set
in motion.

I[OCTaTO‘IHO HAaMMCHBUICTO JJICKTPUYCCKOr0 HAIIPSAKCHUS, YTOOBI
3JICKTPOHBI ABUTAJIUCH.

Read the text.

COMPUTER

Computers are well known to represent a completely new branch
of science, the first of them having appeared less than 60 years ago. Alt-
hough still new, these machines are already bringing about a real revolu-
tion in science, technology, statistics and automatic control.

The reason for this is in the fact that a mathematical formula can
be found for almost of all scientific and technical problems. They can be
solved without a computer but it would require millions of arithmetical
operations. No Wonder that many problems of exceptional importance
remained unsolved for a long time, the volume of the calculations re-
quired being above human possibilities,

Electronic computer with a high speed can carry out several thou-
sand arithmetical operations in one second. A calculation, which would
have taken several year of intense human work in the past, is now done
in a few minutes or hours.

A number of various complicated problems have already been
solved with the help of computers.
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The principle of this wonderful machine lies in counting electric
impulses. Numbers are represented as a sequence of such impulses, and a
radio-technical scheme counts them carrying out addition, subtraction,
multiplication and division all higher mathematical calculations being
reduced to these four operations.

If we introduce into the scheme first one number and then another,
the result will yield the sum of these two numbers. Subtraction is re-
duced to the addition of negative numbers. Multiplication is done by re-
peated addition the necessary number of times, a division — by repeated
subtraction.

Electronic machines work according to a program prepared in ad-
vance, which determines the sequence of operations. They have a very
efficient electronic "memory" which stores the initial date, the interme-
diate numbers and final results as well as working commands given to
the machine.

The electronic machine can also be used for controlling automatic
production. Signals given by measuring instruments and controlling de-
vices into the machine send the necessary commands to the control panel
according to the program.

This machine can also be used to make translations from one lan-
guage into another by converting words into figures and vice versa.

All the instruments invented up to now have served to save man's
labour. But it is electronic computers the importance of which cannot be
underestimated, that come to the help of the human brain, thus opening
boundless possibilities.

Vocabulary notes

complicated - croxHbIi

vice versa (iat.) - Hao6opoT

to invent - n300peTarhb, CO3/1aBaTh
boundless - 6e3rpannyHbIii, OecpeaeTbHbII
addition - cnoxxeHne

subtraction - BeruuTanue
multiplication - ymHO)XCHUE

to reduce - yMeHbIINUTH

to yield - ycrynars

to underestimate — He10OLIEHUBATH
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GRAMMAR EXERCISES

I. Define the Verbal Noun and translate the sentences into Rus-
sian.

1. This splitting of the hydrogen molecule is attended by the ab-
sorption of a large amount of energy. 2. The breaking of the circuit caus-
es the magnetic field to disappear. 3. We know that the conversion of
heat into chemical energy is reversed when the burning of coal converts
chemical energy into heat. 5. Inductance is provided with the silver coat-
ing and capacitance by the inner and outer surface of this silver with the
porcelain as dielectric. 6. The original reactor worked successfully at 200
watts and the shielding was not sufficient to allow a higher power level.

I1. Translate into Russian. Define the functions of the Participle,
the Gerund and the Verbal Noun.

1. When translated, the article was typed. 2. The results obtained
were of great importance. 3. While compressing the gas we can turn it
into liquid. 4. We are proud of being students. 5. He went away without
waiting for a reply. 6 | remember my having seen this film. 7. This is a
most interesting book, beautifully written and splendidly translated. 8.
The melting of copper, iron and cast iron requires a very high tempera-
ture. 9. The energy of a body is its capacity for doing work. 10. It is in-
terested in collecting rare minerals. 11. This article is worth reading. 12.
At the continued heating of a solid body the movement of its molecules
becomes still faster.

I11. Define the functions of the Participle, the Gerund and the
Verbal Noun. Translate into Russian.

1. The results obtained being of prime importance, engineers used
them in their investigations. 2. Electrons are obtained by using a heated
filament for the Negative electrode and protons are produced in a hydro-
gen-filled discharge tube from which ions pass to the main accelerating
tube. 3. There are several types of microphones being used, the most im-
portant of these being the dynamic microphone, the velocity microphone
and the crystal microphone. 4. Being built one the basis of transistors
lasers are successfully used in technology. 5. The lead-acid battery em-
ploys a low-voltage constant potential charging arrangement, the lamps
being connected in parallel. 6. The charge of the electron being deter-
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mined, it was easy to calculate its mass, 7. The main advantage of this
instrument over the moving coil type instrument is that it is capable of
measuring both alternating current and direct current. 8. Obtaining new
data on the device sensitivity will be of great help for designers. 9. The
new, building housing the laboratory will be located at some distance
from the main building of the plant. 10. The specific heat solid elements
known, the approximate atomic weight can be easily calculated.

IV. Translate the additional text into Russian in written form.

THE ROBOTS NERVOUS SYSTEM

Robots, in order to perform many functions, need a nervous system
and organs of sense as well as a brain. A human being has to have eyes
and ears, a nose, a mouth, and a sense of feel. Depending on the task it is
to perform, a robot can have any or all of these built into it.

A robot's eyes, for example, are generally made up of photoelectric
cells. A robot eye can consist of one cell, or of hundreds of cells placed
close together. A one-cell eye isn't able to do much more than tell the
difference between light and dark, while some of the more complex ones
are able to see colour and detect movement.

Robots can be taught to "hear" various types of sounds. Usually they
are made so that they can "hear" only those sounds which are important
to them. For instance, a robot designed to "hear" the sound of a jet
aircraft would have no reason to hear the voice of a bird. Robot ears are
better than human ears for a given single function because they are not
distracted by unimportant sounds.

A robot can be adjusted to detect differences in frequency. If sounds
of a given frequency are important to a robot's job, it acts on them.
Otherwise the brain ignores the sound.

carries them. Robot noses are adjusted to analyze air passing through
their "nostrils" and from the air composition tell what that air "smells"
like.

Robots "feel" in the same way that humans do. Tiny wire "fingers" can
go across a surface and, from the way the surface pushes the wires
around, the robot can tell whether the surface is smooth of rough. Robots
can also tell temperature. One kind of robot feeler is the thermostat
which can tell the difference between two temperatures. Another kind of
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robot heat senser can feel the exact temperature more accurately than any
thermometer. This device is called a "thermocouple”. A thermocouple is
based on the principle that electricity flows through a wire faster when it
is cold than when it is hot. That is, the resistance in a hot wire is greater
than it is in a cold wire. The needle on the meter will be at a certain place
at any given temperature.

Robots seem human in many ways. They even have some feelings
similar to human feelings. They occasionally have a nervous break down
or they may grow tired. Much progress has been made in avoiding these
“unwanted human" feelings in robots.

UNIT 6

Teker: LASERS.
IlepeBon mpeoxeHni IMPATUIECKON KOHCTPYKIIHH.
ITepeBon koHcTpyKIMU have + cywecmeumensvroe + npuuacmue 11

IlepeBoa npennoxennii 3MmpaTudecKoi KOHCTPYKIIUN

DOMdaTrdeckne KOHCTPYKIMH YIOTPEOISIOTCS IS BBIACICHHS TO-
r0 WJIM WHOTO WiICHA MPEJIOKEHUS, KOTOPOE MOXKET OCYIIECTBISITHCS C
MOMOIIBIO HHBEPCHH.

WuBepcusi — M3MEHEHHE OOBIYHOTO MOPSIAKA CIIOB B MPEIOKE-
HHH C [EJIBIO BBIJIEJICHUS T€X WM MHBIX €r0 YICHOB; HapyIIeHHe O0bIY-
HOTO TIOpsIKA CJIOB, OOYCJIOBJIEHHOE JIOTHYHBIMHU, CTHJIIMCTHYECKUMHU
WITH PUTMUYECKUMHU TPeOOBAHUSIMH.

B aHmmiicKoM s3bIKE MOXKHO HAONIONATh SBJICHUE WHBEPCHH, KO-
ra CKazyeMoe CTOMT Tepeia mHomiexamuM. MHBepcus uMeer ocoboe
CMBICIIOBOE 3HAYEHHE U YaCTO YHOTPEOISIETCS TS BBIICICHHS CIIOBA.

CymiecTByeT HECKOJIBKO THIIOB HHBEPCHH.

1. B Hauane MpeasioKeHHss MOXET CTOSITh BTOpasl 4acTh CKasye-
moro (Participle I, 1), cymecTBuTenbHOE ¢ MPEAJIOrOM HIIH ITpUiIara-
TeJNBbHOE, 3aTeM TiepBast 4acTh ¢Gopmbl miaroia be (is, are) u, maxower,
nojyieskaniee. Mexay BTOpOii U MepBOii 4acTIMU CKa3yeMOTo MOTYT CTO-
STh IPSIMOE JIOTIOJTHEHHE WITH 00CTOSITEIIBCTBO.
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The fundamental principles of alternating current are presented in
this chapter. Included are the basic principles of some alternating cur-
rent machines.

B sT0it WacTH mpencTaBiIeHBl OCHOBHBIC NMPHHIIMIIBI (CBOWCTBA)
MNEPEMCHHOI'O TOKaA. 3I[CCL K€ HM3JIOKCHBI OCHOBHBIC NMPUHIMIIbI Ileﬁ-
CTBUHA HECKOTOPBIX anraTeﬂeﬁ NMEePEeMEHHOI'0 TOKA.

2. B Hauane mpemioKeHUS MOXKET CTOSITh 00CTOSITEITECTBO CO CIIO-
Bamu: only—roneko, never before—nwukoraa pansine He, no longer—
6osbIire He, NOt until — Toeko MocIte, 10 (TeX mop) moka He.

B stom CJly4a€ HHBCPCHUIO ynOTpe6J'I${IOT JUIA BBIACIICHUA J3THX
CJIOB U CBA3aHHOI'O C HUMHU CKa3yeMOro.

Never before has a new class of weapon been attended so much
publicity as a guided missile.

Hukorna panbiie HU OIWMH HOBBIA BUJ OpPY)KHSI He HMPHBJIEKAJ
TaKOro 0OJIBIIOTO BHUMaHWsI, KaK yIpaBisieMas pakeTa.

3. B npemyioxkeHur ¢ MHBEPCHUEH HA TIEPBOM MECTE€ MOXKET CTOSTh
OIIMH W3 COI030B NOr, neither, so.

Carbon dioxide does not burn, nor does it support combustion.

JIByOKHCH yIiIepo/ia HE TOPUT U He MOJIePAKUBAET TOPEHUE.

4. Ha nmepBoM MecTe B MPEAJIOKEHUU MOXET CTOSATh Ipuiiara-
TEIILHOE, 3a KOTOPBIM CIIEAYIOT COr03bI as mwin though.

This new branch of science, young as it is, touches on many im-
portant practical applications.

Ota HOBasg oTpaci/ib HayKH, XO0T{l OHaA M BO3HHUKJIA HEAABHO, JIC-
JKHUT B OCHOBC MHOTMX BAXKHBIX INPAKTUYCCKUX HpHMeHeHHﬁ.

IepeBoa koucTpykiuu have + cymecrsuresabHoe + npuyacrue I1

B aHmuiickoM si3bIKe €CTh KOHCTPYKIIHS, COCTOSIIAs U3 I1arona to
have (B mM4YHOMN WK HENUYHON (OpME), 32 KOTOPBIM CIIEIyeT CYILIeCTBH-
tenpHOE U npuyactue 1.

Some airplanes have engines installed in the wings.

Ha HexoTophIX camoneTax JBUraTe/ili yCTAHABJIUBAKOTCS B KPbI-
TBSIX.

B Takom mpeaniokeHUH CyIIeCTBUTEIbHOE-TIOJIIeKaIlee pH Iie-
pEBOJIE CTAaBUTCS B KOCBEHHOM ITaJIe)Ke, YacTo C TpeioroM (Ha camore-
Tax), MepBbI YWICH KOHCTPYKIIMU — Tiiaron t0 have — otnensHbIM ciio-
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BOM HE TEPEBOIMTCS, BTOPOU YiI€H KOHCTPYKIUH — CYIIECTBUTEIBHOE
(engines) cTaHOBUTCS MOAJIEKAIIMM, a TPETHH WIEH KOHCTPYKIMH —
mpugactre |l (installed) mepeBomutcs muunoii popmoii Tiraroma.

Read the text.

LASERS

A device that has received a great deal of publicity is the laser
(Light Amplification by Stimulated Emission of Radiation). This device
produces a beam, of light composed of waves that are both monochro-
matic (all of one wavelength) and coherent (all in the same phase — that
is, all the peaks coinciding). These properties enable the beam to be used
as a source of considerable energy at a sharply defined point, for weld-
ing, eye surgery, and similar applications. Because the beam is also, ex-
tremely parallel, diverging very much less than ordinary light, it is used
in space communications — a laser beam that has travelled the quarter of
a million miles to the moon is still narrow enough to be useful.

The principle on which the laser works derives from an earlier de-
vice called the maser, which operates at microwave frequencies rather
than optical frequencies. This principle is based on simulated emission,
that is, the emission of a photon by an atom in an excited state as the re-
sult of the impact of a photon from outside of exactly equal energy. In
this way the stimulating photon is augmented by the photon from the
excited atom.

Thus if an atom in a substance is excited it will emit a photon to
bring it back to the ground state. It is stimulated (hit) by a photon con-
taining energy, equal to the difference between the excited and ground
states. If a high proportion of the atoms in a substance is pumped to an
excited state there is an avalanche effect. A stimulating photon from out-
side is doubled the first time it hits an excited atom, the two photons re-
sulting then go on to double again by impacts with other excited atoms,
and so on. All the photons have exactly equal energy, and are therefore
associated with waves of identical wavelength.

A laser consists of a solid or gaseous active medium in which the
majority of the atoms can be pumped to an excited state by exposing
them to electromagnetic radiation of a different frequency to the stimu-
lating frequency. The active medium consist of (or in the case of a gas is
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contained in) a transparent cylinder which acts as a resonant cavity — the
stimulated waves of the same frequency making repeated passages up
and down the cylinder. One end of the cylinder has a reflecting surface,
and the other has a partially reflecting surface through which the laser
beam emerges.

In a ruby laser, for example, the electrons in the chromium atoms
of a cylindrical ruby crystal are pumped to an excited level by radiation
from a flash tube, thus producing a pulsed beam. Continuous wave lasers
can be made using mixtures of inert gases.

Vocabulary notes:

monochromatic - MoHoXpoMaTH4YeCKuit

coherent - korepeHTHBII

that is, all the peaks coinciding — To ecTs, Bce IMKH COBIIAAAIOT

to enable the beam to be used — naBaTh BO3MOXHOCTb HCIIOJIB30-
BaTh JIy4

to diverge — pacxoauthes (0 JTydax)

frequency - yactora

to augment — yBesimuuBaTh

ground state — 0CHOBHO€E COCTOSTHIE

avalanche effect — «aoddext maBunb»

two photons resulting then go on to double — BcrencTBue sTOTO,
1Ba (OTOHA MPOIOIDKAIOT YIBAHBATHCS

GRAMMAR EXERCISES

I. Say if it is true or false.

1. The beam of the laser is used as a source of considerable energy
at a sharply defined point. 2. The principle on which the laser works is
based on stimulating emission. 3. A laser consists of a solid or gaseous
active medium. 4. Continuous wave lasers can be made using mixtures
of inert gases.

I1. Translate the following sentences with the inversion.

1. Discussed in this chapter are some of the general characteristics
inherent to semiconductors. 2. Included in this section is a description of
a typical airborne liquid oxygen system. 3. Shown on the photo is the
equipment available at many airports to start piston-engine aircraft. 4.
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Described in this book are all the rockets space-probing craft including
the sputniks. 5. Associated with each electron is a wave, which is propa-
gated in the direction of the motion of the electron.

I1l. Translate the following sentences with the Construction
“have+noun-+tparticiple".

1. Machines of many types have their operation controlled by a
computer. 2. A colliding molecule may have an atom or two knocked out
of it. 3. The theory of atomic structure developed by Bohr has the elec-
trons distributed around the nucleus in shells (orbits). 4. The large air-
cooled engines have the cylinders arranged radially. 5. An atom which
has one or more of its electrons raised to a higher than normal energy
level is said to be in an excited state. 6. Current transformers are step-up
transformers having their primaries connected in series with one line and
their secondary connected to the ammeter terminals.

IV. Translate the additional text into Russian in written form.

AUTOMATION STARTS WITH MEN

Automation is the result of months and years of planning by
engineers (using computers, by the way). Automation begins with a team
of highly skilled men, automation 35 experts, programmers. They
consult with the people who run a factory about the type of operation
desired. They prepare a master plan. After the green light is given on the
master plan, there are months of detail planning. A medium or large
computer is brought in to help solve some of the complicated problems.
One of its tasks will be to keep track of production scheduling and
inventory control. When you have hundreds of machines working on
thousands of items every day, it becomes impossible for human clerks to
keep things under control. In the first place, you would have to have too
many clerks. In the second place, even with enough clerks, they could
not possibly get together and integrate — combine — their information
fast enough to do any good. What is needed is a controller robot. It can
receive masses of information in a short time and come up with new
requirements — parts, machines, raw materials, men.
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