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Lesson 1

The Electric Current and its Properties

I'pammaTuka: c10B000pa3oBaHHe; MHOKECTBEHHOE YHCJIO0 HMMEHHM CYLIeCTBH-
TeJbHOIO0; ry1aroJ “to be”, koncrpykuus “there is/are”; Present Simple, Active
and Passive forms.

OsnakombTech ¢ BokaOyasipom k Tekcry: “The Electric Current and its
Properties”.

ITocrapaiitech 3alIOMHUTB 3HAYEHHUS CIIOB U CIIOBOCOYETAHNMN:

1. a stream — IIOTOK

2. electric current — DJIEKTPUYECKUI TOK

3. a flow of charges — TMOTOK 3apsAI0B

4. liquid — )KUJIKOCTD

5. complex — CJIOKHBIN

6. a particle — YaCTHUIBI

7. a nucleus — PO

8. to move — JIIBUTAThCS

9. an electromotive force — BJICKTPOABIDKYILAS CUIIA

10. to cause, to make — 3aCTaBJIATh

11. a metal conductor — METAJUTMYECKUI MPOBOJIHUK
12. the direct current — MOCTOSIHHBIHN TOK

13. the alternating current — IIEPEMEHHBIN TOK

14. to heat — HarpeBath

15. chemical action — XUMHUYECKOE JIeCTBHE

16. to produce — TIPOU3BOJIUTH

17. magnetic effect — MarHUTHBIN P deKT

18. wire — TIPOBO/I, TPOBOJIOKA

19. meter — U3MEPUTENbHBIN MpUOop, CUETUNK
20. resistance — COIPOTUBIICHUE, PEIUCTOP
21. toconstitutethecircuit — COCTaBJISATh AEKTPUUYECKYIO LIETb
22. to break the circuit — Pa30MKHYTb LIETIb

23. difference of potential — pPa3HOCTh MOTEHITATA

24. voltage — HamnpsiKeHUe

25. a device — ipudop

26. to oppose, toresist — OKa3bIBaTh COIIPOTUBJICHUE

27. directly/inversely/proportional— npsimo/06paTHO/TPONOPIIUOHATHHO
1. O6pa3yiiTe MHOKECTBEHHOE YHCJIO OT CJIeTYONUX CYIIeCTBUTEIbHBIX:

an electron, a stream, a current, a charge, a liquid, a gas, an ion, a particle,
an atom, an effect, a device, a circuit, a conductor.

2. 3anoMHHMTE 00Pa30BaHUSI MHOKECTBEHHOI0 YHCJIA CJICAYOIINX CylIeCTBH-
TeJbHBIX:

a) datum—data, phenomenon—phenomena, analysis—analyses, basis—bases,
radius—radii, axis—axes, crisis—crises;
b) foot—feet, tooth—teeth, child—children, man—men, woman—women.
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3. O0pa3yiiTe cymecTBUTEIbHBIE OT CJEAYIOUIUX [JIAr0J0B ¢ MOMOLIBIO Cy (-
¢puxca —tion:

to direct, to produce, to generate, to conduct, to act, to constitute, to oppose.
4. O0pa3yiiTe Hape4Husi OT CJeAYIOIHX MPUIATATETbHBIX ¢ TOMOIIBIO
cyppuxca —ly:

usual, free, easy, direct, inverse, proportional, different, chemical, electrical,

atomic.

5. HazoBute cynmecTBuTEIbHbIC, KOTOPbIe HMEIOT 001LIHII KOPEHb CO CJIeAyI0-
IMMHU NpHJIaraTeJbHbIMU:

electric, electronic, metallic, chemical, magnetic, proportional, different,
mechanical.
6. [locraBbTe rJ1aroJ to be BO MHOKeCTBEHHOM YHCJIe, C/1eJIaB MPU ITOM COOT-
BETCTBYIOII[HE U3MEHEHUSI:

a) This is an electron. — These are electrons.
b) That is a wire. — Those are wires.

1. This a device. That is a lamp. 2. This is a nucleus. That is a complex particle.
3. This is an atom. That is an ion. 4. This is an electric circuit. That is a generator.

7. IlocTaBbTE MpeasIOKeHHsI B BOIIPOCUTEILHOM U OTPULIATEIbLHOU (hopMe.

Hanpumep: This is an electric device.
Is this an electric device?
This is not an electric device.

1. This is generator. 2. The generator is in the circuit. 3. Those are meters.
4. The resistance of the wire is low. 5. These are low voltage batteries.

8. IIpounTaiite U mepeBeaUTE TEKCT:

The Electric Current and Its Properties

The stream or flow of electrons is one form of the electric current. We can easily
understand the nature of the electric current on the basis of the electron theory. The
current is a flow of charges. The charges are usually electrons. In liquids and gases
the charges are ions.

An atom is a complex particle in which electrons move around a nucleus. Some
of the electrons move freely among the atoms. These are free electrons. Usually free
electrons move at random. The electromotive force causes the electrons to move
through the metal conductor.

There are two types of the electric current, namely: the direct current (d. c. for
short) and alternating current (a. c. for short). The electric current can heat a
conductor, it can have a chemical action, or it can produce the magnetic effect.

The electric current stars to flow from a battery or a generator, passes through
wires, lamps, meters and other resistances and returns to its starting point. All these
devises and conductors constitute the circuit. If we break the circuit anywhere the
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electric current stops flowing. The electric current flows only when there is a
difference of potential or voltage between the two points in the circuit.

The conducting wires and all the devices in the circuit oppose or resist the flow
of the electric current. This opposition to the current flow is the resistance. Thus, we
can say that the current is directly proportional to the voltage and inversely
proportional to the resistance.

9. JlaiiTe KpaTKHe OTBEThI HA CJIeYIONUIHAE BOMPOCHI:
Is the electric current a flow of electrons? — Yes, it is. / No, it isn’t.

1. Is a generator an electric device? 2. Are voltmeters electric devices too? 3. Is
a battery the starting point of the current flow? 4. Is the current inversely proportional
to the voltage? 5. Are magnetic effects always useful?

10. /laiiTe mosiHbIe OTBETHI HA CJIEYIONINE BOMPOCHI:

1. What is an atom? 2. What do tiny electrons move around? 3. How do free
electrons move? 4. What force causes the electrons to move through the metal
conductor? 5. What constitutes the circuit? 6. What is the resistance? 7. How does the
electric current depend upon the voltage and the resistance? 8. What types of the
electric current do you know?

11. HazoBuTe TPU GOPMBI CJIEAYIOIIHUX IJIAr0JI0B:

to understand, to be, to take, to break, to constitute, to give, to resist, to have, to
read, to write, to put, to do.
12. [lepeBenuTe ciaeayolue MpeaIo:KeHNnsl, 00pamiasi BHUMAaHHE HA MePeBOI
KOHCTPYKUMM: there is, there are, clOB they, their.

1. There are two meters on the table. 2. If there is a difference of potential
between the two points on the circuit, the electric current flows in it. 3. There are
some new devices in the laboratory. They are on special stands. Their laboratory is
modern. 4. There are a lot of electric devices in this shop. They are in use. 5. In a
metal there is a large number of electrons which are free and can move through the
metal under the action of an electric force.

13. IlepeBeauTe ciieayrouue npeajioKeHns, odpamasi BHHMAHHE HA NIePeBO/
IJ1aroJIoB cause, make B 3HAYCHUH 3ACMAGAAMb:

1. The electromotive force causes the electrons to move through the metal
conductor. 2. What makes the electrons move through the metal conductor? 3. What
makes a satellite go around the earth and stay on its orbit? 4. At some distance above
the earth ultra-violet radiation from the sun causes some of the molecules to
dissociate from the molecular state the atomic state.

14. CocTaBbTe NpeIOKeHUs U3 CJIeIYIOIIHUX CJIOB:

1. Around, a nucleus, move, tiny electrons.

2. Causes, the electromotive force, to move through the metal conductor, the
electrons.

3. Can, heat, a conductor, the electric current.
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4. The circuit, constitute, all these devices and conductors.
5. To the voltage, is directly proportional, the current.

15. IlocTaBbTe ri1aroji—cKkasyemMoe CiaeAyOUuX npeajokeHui B ¢popme “Present
Indefinite”:

. The student / to understand / the nature of the electric current well.
. Free electrons / to move / at random.

. The electric current / to produce / the magnetic effect.

. The current / to start / to flow from a battery.

. The circuit resistance / to be / rather high.

. A conductor / to connect / the elements to the circuit.

. Current / to pass / through the circuit.

. Batteries / to be / electric devises.

. The electromotive force / to cause / the electrons to move.

10. These devices / to constitute / the circuit.

O 0 1N DN K~ WK —

16. Caenaiite ciaeayroumue npeasioKeHusi BONMPOCUTEILHbIMHU (00pa3yiiTe o01me
BOIIPOCHI).

1. The electric current 1s a flow of electrons. 2. The current is directly
proportional tothe voltage. 3. Voltmeters are electric devices. 4. The resistance 1s an
opposition to a current flow. 5. The charges are usually electrons. 6. There are two
types of electric current. 7. The opposition to the current flow is the resistance. 8. The
current is inversely proportional to the resistance. 9. An atom is a complex particle.

17. 3anosnuTe mpomycku riaarojamu B ¢popme Present Simple:

1. We the nature of the electric current /to understand/.

2. A difference of electrical potential a flow of electrons in conductors /to
maintain/.

3. The direct current always through a conductors in one direction /to
flow/.

4. There different types of electric current /to be/.

5. The stream of electrons from atom to atom /to move along/.

6. We of the existence of a current by its effects /to know/.

18. 3amaiiTe BOpochl K NOAYEPKHYTHIM CJIOBAM B NPEAJI0/KCHNHU:

1. We easily understand the nature of the electric current. 2. Free electrons move
at random. 3. The electromotive force causes the electrons to move through the metal
conductor. 4. The electric current heats a conductor. 5. The current stars to flow from
a generator. 6. The conducting wires oppose the flow of the electric current. 7. The
conductors constitute the circuit.
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19. CocTaBbTe IU1aH nepeckasa tekcra. Ilepeckaxure Teker «The Electric Cur-
rent and its Properties».

20. IIpouuTaiiTe 1 nNepeBeANTE TEKCT:

The Electric Current

In any metal there is a large number of electrons which are free. These free
electrons can move through the metal under the action of an electric force. When such
an electric force is applied to the metal, these electrons can move from one part of the
metal to another. This flow of electrons is the electric current. A difference of electrical
potential maintains a flow of electrons in conductors. There are different types of
electric current, such as direct and alternating. A direct current (DC) is one which
always flows through a conducting circuit in one direction, although it may vary in
magnitude. An alternating current (AC) flows first in one direction and then in the
other direction, that is periodically changes its direction. The time of each change of
direction is constant. When this current varies with time according to a sine law, it is
called sinusoidal. When necessary, ACis transformed to the DC form. An electric
current is produced in many different ways. It is generated by different types of
apparatus, for instance, an accumulator, a DC or AC generator, or a thermionic tube.

21. Haiigure B TEKCTE CYylIeCTBUTEIbHbIE, KOTOPbIE 00Pa30BaHbI OT CJEAYHOLIUX
rJaroJioB:

to act, to flow, to direct, to accumulate, to differ, to generate.

22. Haiigure B TEKCTE IJ1aroJibl, 0T KOTOPBIX 00Pa30BaHbI CJeAYIOIINE CYIIeCT-
BUTeJIbHbIE:

motion, application, maintenance, variation, change, transformation, production,
generation.

23. HaiiauTe B TeKCTe NMPeII0KEHUS CO CJIOBOM One, KOTOpPoe 3aMeHsIeT CyllecT-
BuTebHoe. [lepeBenunre ux.

24. HaiiiuTe B TeKCTe NMpPeJIOKeHUs, B KOTOPBIX IJIAroJ-ckasyemoe CTOUT B
naccuBHOM 3aJore. IlepeBeaure ux.

25. IlepeBeaure npeaioKeHU:

1. The production of heat by an electric current is widely used. 2. Currents of
electricity can also be produced by certain chemical actions. 3. A direct current is
used in the electrical system of an automobile and an airplane, in the tram, telegraph,
telephone, in industry, etc.

26. Hanmumure S Bonpocos k Tekcty «The Electric Current».
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Lesson 2

Atom Structure

I'pammaruka: ciioBoodopazoBanme; Present Progressive (Continuous), (Active
and Passive form), Present Perfect

O3HakoMbTECH C BOKA0OYJISIPOM K TEKCTY:

1. a schematic diagram — cxeMa-auarpamMma

2. anucleus — PO

3. a proton — MPOTOH

4. a neutron — HEUTPOH

5. to rotate (to revolve) — BpauaThCs

6. inner orbit — BHYTpEHHSs opOuTa

7. outer orbit — BHEIIHSS opouta

8. to conduct — TIPOBOJIUTH

9. to insulate — U30JIMPOBATh

10. to stick tightly — MJIOTHO MPWJIKIHYTh, MIPUKIIEUTHCS
11. ring — KOJIBIIO, OpOuTa

12. valence-ring electrons — BaJICHTHBIE AJIEKTPOHBI
13. to dislodge — CMeIIaTh

1. O0pa3yiiTe MHOKECTBEHHOE YHCJI0 OT CJAEAYIOUUX CYIeCTBUTEIbHBIX:
a schematic diagram, a nucleus, a proton, a neutron, an orbit, an electron.

2. OOpa3syiiTe cymecTBUTeNbHbIE OT CJAEAYIONIUX TIJIAroJoB ¢ MOMOUIbIO
cyppukca —tion:

to rotate, to conduct, to insulate, to act, to produce, to move.

3. OOpa3syiiTe cylmecTBUTe/bHbIE OT CJEAYIONIAX TIJAr0JOB € MNOMOUIbIO
cypdukcos —er, —or:

to conduct, to direct, to produce, to generate, to act, to rotate, to insulate.

4. QOOpa3yiiTe Hape4yusi OT CJIACAYKOIIUX NPWJIATAaTeJbHBIX € TOMOIIbIO
cypduxca —ly:

chemical, electrical, physical, easy.
5. O0pa3syiiTe popmy —ing OT CJIeAYIOUIUX IJIAT0JIOB:

Hanpumep: to consist — consisting.

to constitute, to produce, to act, to dislodge, to rotate, to heat, to move, to break,
to flow.

6. [locTraBbTe ri1aroji-ckazyemoe B CjeAyOIIMX NPeaioKeHusx B (popmMy Ha-
cTosinero mpoaoxeHHoro spemenu (Present Continuous Tense)

Hanpumep: Each electron (to rotate) on its orbit.
Each electron is roaring on its orbit.
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1. The electrons (to rotate) around the nucleus. 2. The electrons of the inner
orbits (to stick) tightly to the nucleus. 3. The student (to explain) the nature of the
electric current of the electron theory. 4. He (to break) the circuit at this moment.
5. The valence-ring electrons (sit) loosely on their orbit.

7. IlpouMTaiiTe U epeBeAUTE TEKCT:

Atom Structure

Fig. 1. shows a schematic diagram of atom structure. Each atom consists of
electrons and nucleus. The nucleus consists of protons and neutrons. The electrons
are rotatinf around the nucleus. Each electron is rotating on its orbit. The inner ring
electrons are rotating on the inner orbits ant the outer ring electrons are rotating on
the outer orbits. The electrons on the inner orbit are sticking tightly to the nucleus.
The outer ring electrons of some materials are easy to dislodge. In conductors the
outer ring electrons are easy to dislodge. In insulators they are difficult to dislodge.

Fig. 1. A schematic diagram of atom structure.
8. OTBeTbTE HA BONIPOCHI:

1. What does each atom consist of? 2. What are the electrons rotating around?
3. What electrons are sticking tightly to the nucleus? 4. In what materials are the
outer ring electrons easy to dislodge?
9. IIpounTaiiTe U MepeBeAUTE TEKCT:

The Gradual Growth of our Knowledge of Electricity

As long ago as 600 B.C., the Greek philosopher Thales knew that amber
rubbed with fur or wool would attract small pieces of straw and other light materials.
The Greeks 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 the point with a fair degree of 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 you scuff your feet over a
rug or when amber is rubbed with wool — and the kind stored in a cell that can be
changed into an electric current. Now we know the two kinds are the same.
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10. IlepeBeaure npensio:KeHHsI, O0pallas BHUMAHME HAa BpPeMEHHYI (opmy
IJ1aroJ1a-cKa3yemMoro B CTpajaTejibHOM 3aJiore:

1. The tests of new transistors are being conducted in the laboratory. 2. At that
time a new receiver for the application in this system was being tested by the
engineers. 3. The operation of this system has been studied by the engineers. 4. New
transmitting stations are being built in this region. 5. After important data on the
Moon conditions had been obtained the scientists began to investigate this problem.
6. Lasers have been built on the basis of transistors and they are successfully used.
7. By that time the problem of long — distance communication had been solved.

Lesson 3

Conductors, Insulator, Semi-conductors

I'pammaTuka: ¢;10B000pa3oBaHue, CTENIEHU CPABHEHHS NPUJIaraTeJbHbIX U HA-
peunii, yactuna "whether' B npenioxeHun, CMbICJI0BbIE IPYIIIbI.

O3HakoMbTECH C BOKA0OYJISIPOM K TEKCTY:

1. matter — BEILIECTBO, MaTepUs

2. to consist of — COCTOSITh U3

3. to contain — CoJepKaTh

4. quantity — KOJIMYECTBO

5. to rotate/revolve/around — BpaILaThCsl BOKPYT

6. equal — paBHBI

7. core — AP0

8. negative — OTpULATEIBHBIN

9. exact — TOYHBIN

10. opposite — MIPOTUBOTIOJIOKHBIN

11. separate — OTAEIbHBIN

12. close to — ONIM3KUI

13. to determine — OIPEIENSITh

14. particular — OMpeEIeHHBINA, 0COOBII
15. loose — cnabo ynep:KuBaeMbIil Ha OpoOuTe

1. IIpouuTaiiTe BCJAYX CaeayIOIUe CJI0BA:

electron, proton, neutron, quantity, entity, equal-equality, atom-atomic, electron-
electronic, exact-exactness, nucleus, nuclear, molecule-molecular.

2. Ha3oBuUTe IJ1ar0Jbl, 0T KOTOPbIX 00pa30BaHbI CJeAyI0IIHe CYyIeCTBUTEIb-
HbIE:

conduction, rotation, separation, determination, insulation, action.
3. HazoBuTe npuwjiaratejbHble, 0T KOTOPBIX 00pPa30BaHbI CJIeyI0IIHe HAPeYHs:

physically, equally, separately, exactly, oppositely, extremely, loosely, tightly,
tremendously.
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4. Hanummre CPAaBHUTEIBbHYIO U PEBOCXOHYIO CTENEHH CJIeAYIIUX Npujiara-
TeJbHBIX:

big, difficult,little, loose, tight,easy,large, extreme, good, bad, far.

S. Onpeaesaure cTeneHyu CpaBHEeHHs NPUJIATATEJbHBIX H IIepeBeauTe MpeasiokKe-
HHMS HA PYCCKHMH A3BIK.

1. The smallest particles that we see through a microscope are much larger than
the molecules. 2. Lighter molecules move with greater speeds than heavier
molecules. 3. From the earliest times people dreamed of air flight. 4. The greatest part
of the matter around us is liquid or gas. 5. Zinc is cheaper than other metals. 6. Silver
is one of the best conductors of electricity. 7. Lead is one of the heaviest metals. 8. If
the molecules of one of the object are lighter than the molecules of the other, the
lighter molecules will have the greater average speed.

6. IlepeBennTe MUCHMEHHO CJIEIYIONINE MPEIT0KEHUS

1. The ease or difficulty with which electrons dislodge from the outer orbit
determines whether a particular element is a conductor insulator or semi-conductor. 2.
We want to know whether the current is flowing through the wire. 3. Whether an atom
is electrically neutral depends upon the number of electrons revolving around the
nucleus and the number of protons inside the nucleus.

7. IlpouuTaiiTe H NepeBeaUTEe TEKCT:

Conductors, Insulator, Semi-conductors

The atom is not the smallest particle of matter. It consists of still smaller
particles such as electrons, protons and neutrons. Each atom of one element contains
specific quantities of these electrical entities.

Physically the electrons rotate around the core or nucleus of the atom which
contains the protons and neutrons. A carbon atom contains six each of electrons®,
protons and neutrons. The six orbital electrons do not rotate at equal distances from the
nucleus. They rotate on two separate rings.

The negative electric charge of the electron is exactly equal and opposite to the
charge of the proton. The neutron has no charge. In an electrically balanced atom
there is an equal number of electrons and protons.

Gravitational, electric, magnetic and nuclear forces all act within the atom. These
forces tend to keep** the electrons on the orbits on which they revolve around the
nucleus at tremendous speeds.

The electrons in the rings close to the nucleus stick tightly to their orbits and are
extremely difficult to dislodge***. The outer or valence ring electrons sit loosely on
their orbits and dislodge easily. The ease or difficulty with which electrons dislodge
from the outer orbit determines whether a particular element is a conductor, an
insulator, or a semi-conductor. Conductors are materials which have a large number
of electrons which are loose on the outer orbit. Insulators are materials in which the
valence ring electrons stick tightly to the nucleus. In between the limits of these two
categories there is a third general class of materials, the semi-conductors.
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Notes:

*Contains six each of electrons — cogep>XuT Mo MEeCTh JIEKTPOHOB,
**Tend to keep — ctpeMuTCs yepKaTh,
***Difficult (easy) to dislodge — TpynHO (1€TKO) CMEIIaeMBbIi.

8. JlaiiTe pycckue JKBHUBAJIEHTHI AHTJINICKAM BbIPAsKEHUSIM

1.

e A i

9

The smallest particle of matter

Specific quantities of these electrical entities
Rotate around the core

The negative electric charge

Is exactly equal and opposite to

The charge of the proton

An electrically balanced atom

These forces tend to keep

An equal number of electrons and protons

10. Gravitational forces

11. In the ring close to the nucleus

12. Stick tightly to

13. Extremely difficult to dislodge

14. The ease or difficultly determines

15. A particular element

16. Electrons which are loose on the orbit
17. Outer orbit

18. Valence-ring electrons

19. A third general class of materials

9. HaiiinTe B TeKCTE NMPEIJI0KEHUSA € BbIIICYKA3AHHBIMH BbIPAKEHUSIMH
U NPOYHUTANTE UX.

10. OTBeTHTE HA CiIEAYIOLIHME BONPOCHI:

1. What does each atom consist of? 2. What consists of electrons and nucleus?
3. Does the nucleus consist of protons and neutrons? 4. How many electrons, protons
and neutrons does a carbon atom contain? 5. What is the negative electric charge of
electron exactly equal and opposite to? 6. Has the neutron a charge? 7. In what atom
is there an equal number of electrons and protons? 8. What forces act within the
atom? 9. What kind of materials do you know? 10. What property determines

whether a particular element is a conductor, insulator or semi-conductor?

11. HanumuTe BONPOCHI K NOAYEPKHYTHIM CJI0BAM:

1. The six orbital electrons rotate on two separate rings (2).
2. A carbon atom contains six each of electrons, protons and neutrons (1).
3. The electrons revolve on the orbits at tremendous speed (2).

12. CocTaBbTe aHHOTALUIO K TEKCTY MCIOJIb3YSl CJIOBA U BbIPAKECHUS

yIPasKHEHHS, MePeCKaKUTE TEKCT.

13. O6cyaure Temy: “Conductors, insulators semi-conductors and their

application in industry”.
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Lesson 4

Resistance to Current Flow and Potential Difference

I'pamMaTHKa: cI0BOOOpa30BaHNe; HeOMpPeeJeHHbIe puiaraTejibHble some,
any, no; MHOro3Hayue CJI0B.

O3HakoMbTeCh ¢ BOKA0YIsipoM K TeKeTy “Resistance to Current Flow and

Potential Difference”:

1. to mean O3HA4aTh
2. to meet BCTpeYaTh
3. apipe TpyOa
4. friction TpeHue
5. to explain OOBSICHATH
6. solid TBEPJIbINA
7. collision CTOJIKHOBEHUE
8. magnitude BEJIMYMHA
9. to depend on/upon/ 3aBUCETH OT
10. temperature TeMIieparypa
11. to influence BIIUATH
12. arise yYBEJIMYEHUE
13. to increase YBEJIMYMBATH, BO3PACTATh
14. violence cuiia
15. pressure JIaBJICHUE
16. to be similar to OBITH TIOXOXKUM
17. level YpOBEHb
18. concentration KOHUEHTpAaLUs
19. amount BEJIMYMHA
20. to maintain MoIJIepKaTh
21. a unit eIUHHIIA
1. HazoBuTE CylIeCTBUTEIbHBIE, 0T KOTOPBIX 00PA30BaHbI CJeAYyIOIINEe MPHJIa-
rarejbHbIe:

nuclear, molecular, frictional, different, quantitative, distant.

2. HazoBHTE IJ1ar0Jibl, 0T KOTOPBIX 00Pa30BaHbI CJIeAyOIINE CYIIeCTBUTE/Ib-

HBbIEC:

meaning, meeting, tendency, opposition, resistance, passage, conductance,
collision, increase, pressure, heat, maintenance, explanation.

3. HazoBuTe YeThIpe (pOPMBbI CIACAYOIINX [J1Ar0JI0B:

to mean, to meet, to go, to come, to be, to increase, to do, to say, to speak, to
tell, to become, to buy, to cut, to hang, to keep, to know, to lead, to leave.

4.00pa3yiiTe Hape4Yus OT CJAEeAYIOIUX MPUJIATATEIbHbIX:

general, certain, similar, opposite, necessary, electrical, peaceful.
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5. CnenaﬁTe NpeaJ0KCeHUA BONMMPOCUTECJIbHBIMHA U 3aTEM OTPHIATEC/IbHBIMUA.

Hampumep: There is some pressure in the line. Is there any pressure in the line?
There is no pressure in the line.

1. There is some potential difference between these two points. 2. The conductor
releases some heat. 3. They are studying some insulating materials. 4. Current flows in
some circuits 5. There are some batteries in the circuit.

6. JlaiiTe mos1HbIE OTBETHI HA CJIeIYIOIME BOMPOCHI, YIIOTPEOUB 1o, some, any.

Does the current meet any opposition in the conductor?
Yes, it does. The current meets any opposition in the conductor.

1. Does any electric current flow through some liquids? 2. Does any electric
current flow through insulator? 3. Do semiconductors permit any flow? 4. Do
conductors offer any resistance? 5. Do you know any insulating materials? 6. Does
the flow of current produce any chemical action?

7. IlpounTaiiTe U MepeBeAUTEe TEKCT:

Resistance to Current Flow and Potential Difference

Is everyday conversation (1) the word “resistance”, generally,means anything
that tends to oppose motion. Thus, when water flows through a pipe, its meets a
certain opposition. This opposition is due to (2) the friction between the molecules of
the water and the friction between the water and the pipe wall. In a similar manner
(3), when an electric current flows through a wire, it meets some opposition, through
it is not frictional opposition, as in the case of water. (4)

The electric resistance is a property of a conductor to oppose the passage of a
current. We explain it easily on the basis of (5) the electron theory. In a solid
conductor the resistance is due to the collision of the electrons with the atoms and
molecules of that solid. The magnitude of the resistance depends on the number of
free electrons available. The temperature also influences the resistance. A rise in
temperature increases the kinetic thermal energy, speeds up (6) the motion of the
molecules, and hence tends to increase the number and the violence of the collisions.
This increases the resistance of the conductor.

Water does not flow through the pipe if there is no pressure, or if there is no
difference in the level between the two ends. In a similar manner, the electric current
does not flow through a conductor if there is no difference of potential between the
two points of the conductor. The electric current flows from the point of higher
potential to the point of lower potential. The difference of electrical potential or
voltage is similar to the difference in level in hydrostatics and to the difference of
temperature in heat engineering, while quantity of electricity or charge is similar to
quantity of liquid and to quantity of heat. Potential is not a force. It is also not a
pressure.

The magnitude of the difference of potential depends upon the concentration of
the charge and not on the amount of the charge. The unit for the potential difference
is the volt. The volt is 1 Joule of work which is necessary to carry 1 coulomb of
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charge from one point to another.A battery or generator like a pump in hydrostatics
maintains a potential difference between the ends of a conductor.

Notes:

(1) in everyday conversation — B exkeTHEeBHOU (0OBIICHHON) peuu;

(2) due to — 6maronaps, uz-3a;

(3) in a similar manner — o 100HEIM 00pa3oM;

(4) as in the case of water — kak 1 B ciiydae ¢ BOJIOM;

(5) on the basis of — Ha ocHOBE;

(6) speed up — yCKOpSTh.

8. HanumuTe BONpochl K NOAYEPKHYTHIM CJI0OBAM.

1. The magnitude of the difference of potential depends upon the concentration of

the charge (2).
2. A battery maintains a potential difference between the ends of a conductor (1).

3. The amount of charge doesn’t influence the magnitude of the difference of
potential(1).
9. IlepeBeaure npeasioKeHusl.

1. Television is an important means of communication. 2. This fact means that
the number of radio stations in our country will increase. 3. All technical means will
be perfected in future. 4. The high precession of operation of means of
communication on the ground made it possible to maintain reliable radio contacts
with the astronauts. 5. Increasing the number of power stations in our country means
improving living standards of the Russian people. 6. An electric current in a solid is
due to the movement of “free” electrons along the solid. 7. At certain position, due to
the molecular action and the electron action, the electrons may become as close to the
nuclei of other atoms as their parents. 8. If a high-speed electron is projected into a
gas, it will collide, with some of the molecules of that gas. 9. The collision usually
occurs with the electrons in the outer orbits of gas atoms. 10. We can increase the
current strength by decreasing the resistance of the circuit. 11. The transistors are
successfully used for transforming heat energy into electrical energy by means of
thermal elements.

10. OTBeTbTE HA BONPOCHI.

1. What does the word “resistance” mean? 2. Does the water, flowing through
the pipe, meet any opposition? 3. What is the opposition due to? 4. Is the opposition
due to the friction between the water and the pipe walls? 5. Is the resistance of the
conductor due to collision of the elections of the elections with the atoms and
molecules of the conductor? 6. What increases the resistance of the conductor?
7. Does the electric current flow from a low potential to a high potential? 8. What
does the difference of potential depend on? 9. What is the unit for potential
difference? 10. What maintains the potential difference between the ends of a
conductor?
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11. CocTaBbTe IUIAH NEPECKA3a JAHHON TeMbl.
12. Oo6cyaure Tembl: “Resistance and Potential Difference”.

13. IlepeBeauTe npens10KeHus, 00paliasi BHUMAaHUE HA 3HAYCHHUE CJIYKeOHOIO0
cJ0Ba “as”

1) Energy is defined as the ability to do work. 2) As you know, the second, mi-
nute and hour are used as units of time. 3) As the number of electrons is equal to the
number of protons in the nucleus, the number of electrons is the same as the atomic
number of the element. 4) As radio waves travel away from their point of origin, they
become weakened. 5) As nuclear engines are lighter in weight and can operate for
very long periods of time, atomic energy will make contribution to space research.

3anoMHUTE, YTO CJOBO “as” WMMEET 3HAYEHUS: KAk, Ko20d, nO Mmepe moco,
mak Kax (NOCKONbKY).

14. IlpounTaiiTe U nepeckakurTe TekcT. O3ariaaBbTe ero.

Resistance is a property of circuit to oppose the passage of a current. It is easily
explained on the basis of the electron theory. Free electrons which constitute the
electric current constantly collide with atoms and molecules as they move from a
point of low potential to a point if higher potential. The actual speed of these free
electrons is high, but their collisions reduce their forward motion to a comparatively
low speed and they also reduce the number of free electrons that will flow through
the conductor.

15. IIpouuTaiiTe U mNepeBeaUTE CJIEAYIOIINE TEKCTHI:

Electrical resistance and conductance

The electrical resistance of an objects measures its opposition to the passage of
an electric current. An object of uniform cross section has a resistance proportional to
its resistivity and length and inversely proportional to its cross-section area. All
materials show some resistance.

Discovered by Georg Ohm in 1827, electrical resistance shares some conceptual
parallels with the mechanical notion of friction. The SI unit of electrical resistance is
the ohm (). Resistance’s reciprocal quantity is electrical conductance measured in
siemens.

The resistance of an object can be defined as the ratio of voltage to current:

|4

R=-—
I

For a wide of materials and conditions, the electrical resistance R 1s constant for
a given temperature; it does not depend on the amount of current through or the
potential difference (voltage) across the object. Such materials are called Ohmic
materials. For objects made of ohmic materials the definition of the resistance, with R
being a constant for that resistor, is known as Ohm’s law. In the case of nonlinear
conductor (not obeying Ohm’s law), this ratio can change as current or voltage
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changes; the inverse slope of a chord to an I-V curve is sometimes referred to as a
“chordal resistance” or “static resistance”.

Conductors and resistors

™ Y S
-
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A 65-Q resistor, as identified by electronic color code (blue-green-black). An
ohmmeter could be used to verify this value.Objects such as wires that are designed
to have low resistance so that they transfer current with the least loss of electrical
energy are called conductors. Objects that are designed to have a specific resistance
so that they can dissipate electrical energy or otherwise modify how a circuit behaves
are called resistors. Conductors are made of highly conductive materials such as
metals, in particular copper and aluminum. Resistors, on the other hand, are made of
a wide variety of materials depending on factors such as the desired resistance,
amount of energy that it needs to dissipate, precision, and cost.

DC resistance

The resistance of a given resistor or conductor grows with the length of conduc-
tor and decreases for larger cross-sectional area. The resistance R of a conductor of
uniform cross section, therefore, can be computed as

¢
R =P ) _1 1

M'\W

S

where € is the length of the conductor, measured in metres [m], 4 is the cross-

sectional area of the conductor measured in square metres [m?], and p is the
electrical resistivity (also called specific electrical resistance) of the material,
measured in ohm-metres (2 m). Resistivity is a measure of the material's ability to
oppose electric current.

For practical reasons, any connections to a real conductor will almost certainly
mean the current density is not totally uniform. However, this formula still provides a
good approximation for long thin conductors such as wires.

AC resistance

If a wire conducts high-frequency alternating current, then the effective cross
sectional area of the wire 1s reduced because of the skin effect. If several conductors
are together, then due to proximity effect, the effective resistance of each is higher
than if that conductor were alone. These effects are so small for low frequency of
ordinary household AC that they should ordinarily be treated as if it were DC
resistance.

Measuring resistance

An instrument for measuring resistance is called an ohmmeter. Simple
ohmmeters cannot measure low resistances accurately because the resistance of their
measuring leads causes a voltage drop that interferes with the measurement, so more
accurate devices use four-terminal sensing.
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Causes of resistance

In metals

A metal consists of a lattice of atoms, each with a shell of electrons. This is also
known as a positive ionic lattice. The outer electrons are free to dissociate from their
parent atoms and travel through the lattice, creating a 'sea' of electrons, making the
metal a conductor. When an electrical potential difference (a voltage) is applied
across the metal, the electrons drift from one end of the conductor to the other under
the influence of the electric field.

Near room temperatures, the thermal motion of ions is the primary source of
scattering of electrons (due to destructive interference of free electron waves on non-
correlating potentials of ions), and is thus the prime cause of metal resistance.
Imperfections of lattice also contribute into resistance, although their contribution in
pure metals is negligible.

The larger the cross-sectional area of the conductor, the more electrons are
available to carry the current, so the lower the resistance. The longer the conductor,
the more scattering events occur in each electron's path through the material, so the
higher the resistance. Different materials also affect the resistance.

In semiconductors and insulators

In metals, the Fermi level lies in the conduction band (see Band Theory, below)
giving rise to free conduction electrons. However, in semiconductors the position of
the Fermi level is within the band gap, approximately half-way between the
conduction band minimum and valence band maximum for intrinsic (undoped)
semiconductors. This means that at 0 kelvins, there are no free conduction electrons
and the resistance is infinite. However, the resistance will continue to decrease as the
charge carrier density in the conduction band increases. In extrinsic (doped)
semiconductors, dopant atoms increase the majority charge carrier concentration by
donating electrons to the conduction band or accepting holes in the valence band. For
both types of donor or acceptor atoms, increasing the dopant density leads to a
reduction in the resistance. Highly doped semiconductors hence behave metallic. At
very high temperatures, the contribution of thermally generated carriers will
dominate over the contribution from dopant atoms and the resistance will decrease
exponentially with temperature.

Lesson 5

Transportation

I'pammaTuka: ciaoBoodopa3zoBanue; npuuactue I, II, Past Simple (Indefinite),
little, a little, few, a few.

1. HazoBute Tpu GopMblI CJIeTYIONIUX IJIAr0JI0B:

to make, to do, to leave, to give, to begin, to break, to bring, to build, to buy, to
catch, to choose, to feed, to get, to see, to write, to fly, to mean, to think

2. O0Opa3yiiTe CylmieCTBUTEJbHbIE OT CJEAYHINMX IJIAr0JOB ¢ MOMOIIbLIO
cybduxkca —ment:


http://schools-wikipedia.org/wp/m/Metal.htm
http://schools-wikipedia.org/wp/a/Atom.htm
http://schools-wikipedia.org/wp/s/Semiconductor.htm
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to develop, to measure, to improve, to achieve, to establish, to govern

3. Ha3oBurte rJj1aroJibl, 0T KOTOPHIX 00Pa30BaHbI CJAeAyH0IIHe
CyllleCTBUTEJIbHbIE:

discovery, appearance, development, transportation, construction, measurement,
indication, creation, connection

4. O0Opa3syiiTe npuiararejbHble OT CJIEIYIOIIMX CYHIECTBUTEILHBIX NMPH MOMOIIA
cypduxca —ful:

success, use, colour, help, fruit, beauty, peace, meaning
5. Cnenaiite npeajiosKeHUs1 BONMPOCUTEJIbHBIMMU:

Hanpumep: Very early in history man made the discovery of the wheel.
Did man make the discovery of the wheel very early in history?

1. The steam engine appeared in the early nineteenth century. 2. The first
automobiles used steam as a source of power. 3. Man constructed the airplanes
powered by engines. 4. He made his first successful attempt at leaving the ground and
moving through the air.

6. Packpoiite cko0ku. IlocTtaBpTe riaroJs-ckazyemoe B IPOCTOM INpOLIeAIIeM
BpPEMEHU:

1. He (make) an important discovery a month ago. 2. The steam engine (appear)
in the early nineteenth century. 3. From that time on the automobile (begin) its
development. 4. A rise in temperature (offer) some resistance to the current flow.
5. There (to be) some resistors in the circuit 6. They (connect) some batteries to the
circuit. 7. That instrument (to be) a wattmeter.

7. IlepeBeauTe CJI0BOCOYECTAHUA M NPEAJIOKEHHUsI, 00paliasi BHUMaHUe HA mepe-
BOJ IPUYACTUs B (yHKIMHU onpeaeIeHHs.

a) connected wires — connecting wires
heated parts — heating parts
landed plane — landing plane
increased weight — increasing speeds of planes

b) The transported machines. The constructed engine. The work begun is easy.
The method used. The material applied is not good. Vehicles pulled by animals.
Boats powered by cars. The method used is very simple. The element discovered.
Steam used as a source of power. Transportation not limited by the geography of the
country. Airplane powered by engines. Man-made satellites.

8. IIpounTaiite 1 mepeBeauTE TEKCT:

Transportation

For a long time transportation on land was very simple. Very early in history
man made the discovery of the wheel which is one of the most important discoveries.
By means of all sorts of vehicles, pulled by animals, man began to move heavy loads



20

and to travel. It was necessary to build roads for travel. Boats were very early means
of transportation along the river and later across the seas and oceans. At first people
powered the boats with a large number of oars which later gave way to sailing ships.

In the early nineteenth century the steam engine appeared which was a power
source in steamboats and in locomotives for railroads. From that time on the
automobile began its development. The first automobiles used steam, electricity or
gasoline as a source of power. Later man began to think of transportation not limited
by the geography of the country. Man began to think of air transportation by means
of which man could move as freely as a bird anywhere he wanted. At last man made
his first successful attempts at leaving the ground and moving through the air. At first
people flew in balloons filled with a light gas. At the beginning of the twentieth
century man made the most important development in air transportation. He
constructed the airplane powered by engines. Now people move freely from one part
of the world to another.

9. Haiiaure B TeKcTe CJI10Ba, KOTOPble HMEIOT 00N KOPEHb €O CIeAYHINMHU
CJIOBAMU:

to transport, simplicity, to discover, importance, necessarily, motion, to mean,
appearance, to develop, a thought, success, construction, free, an engineer.

10. Hajigute B TEKCTe CJIOBA C NPOTHBOMOJIOKHBIM 3HAYE€HHEM K CJI0BaM, NpHU-
Be/JICHHbIM HHKeE:

complicated, light, unnecessary, late, to disappear, to finish (to end), unsuccess-
ful, to stay, unimportant.

11. IlepeBennte npeaioxkenusi, B KOTOpbix npuyactue I u Il BIMoaHAIOT QyHK-
UM OlpeaesIeHUs.

1. The discovery of the wheel made by man was one of the most important dis-
coveries. 2. The boats powered with a large number of oars later gave way to sailing
ships. 3. The steam engine appearing in the early nineteenth century was a power
source in steam boats and in locomotives. 4. Steam, electricity or gasoline were a
source of power used by the first automobile.

12. Ilepeckaxure TekeT “Transportation”

13. IIpouuTaiiTe U MepPeCKaKUTE TEKCT:

An Airport

turboprop — TypOOBHUHTOBOM camMOJIeT
to take off — B3neratp
to stroll — mpoxaxuBaThCs

This is an airport. There are airplanes there. One big turboprop airliner is ready
for take-off. There is another airliner on the runway. It is preparing to take off. There
are also many people is the airport. They are waiting for their airliners.

Some are standing near the barrier, some are sitting on the benches and some are
strolling near them. There are many flowerbeds in front of the airport buildings.
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Fig. 2. A view of an alrport
14. OTBeTbTE HA BOIIPOCHI:

Look at the picture:
1) What is this? 2) Are there many airplanes there? 3) What is there in the airport?
4) Is there another airliner on the runway? 5) What is there on the runway? 6) Is it
ready to take off? 7) Are there many people in the airport? 6) Who is there in the air-
port? 9) Are they waiting for their airliners? 10) What are they doing? 11) Are there
people standing near the barrier? 12) Where are they standing? 13) Are there people
sitting on the benches? 14) Where are they sitting?

15. Hanummre BONPOCHI K BbIAEJIEHHBIM CJ10BaM:

1. There are many people in the airport. (2)
2. Some people are standing near the booking-office (2)
3. A turbojet airliner is preparing to take off (2)

16. 3anosinute nponycku a lot of, little, a little, few, a few, much.

1) People use ... electricity nowadays. 2) This device consists of ... conductors.
3) The electric current develops ... heat. 4) The atom of this matter consists of ...
electrons, protons and neutrons. 5) They need ... copper for wire. 6) Is this generator
producing ... energy? 7) This device consumes ... electric current. 8) This apparatus
contains ... resistors. 9) This hydropower station consumes ... water. 10) Does the
generator need ...power for operation?

17. IlepeBenuTe npeasioxKenns, 00pamas BHUMaHUe HA 3HAYEHHUE CJIOBA one:

1) One big turboprop airliner is ready to take off. 2) One considers that the
results of the experiment are of great importance for the future development of radio
engineering 3) When the current is small, one should use a galvanometer. 4) A
secondary cell is one which can be charged again. 5) The larger molecules are more
difficult to dissolve than the smaller ones. 6) Water is one of the few substances that
man knows well and uses in all of its three forms.

18. IlepeBeaure npenioKeHusi, o0pamiasi BHUMaHue HA NepeBo] HHPUHNUTUBA B
(GyHKUIMH 00CTOATENHCTBA LEJIN:

1. To find the total resistance of a series circuit you add the resistance of each part
of the circuit. 2. Ammeters (including microammeters and milliammeters) are used to
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measure current. 3. In order to produce the electrical oscillations which are radiated as
radio waves, an oscillator is used. 4. To compare electric currents we should have
certain units by means of which they are to be measured. 5. To measure the resistance
of a conductor we should have some fixed standard. The practical unit of resistance is
called the ohm. 6. The engineer has to control the current in order to control the
heating, chemical and magnetic effects of electricity.

Lesson 6

Measurement of Electric Quantities and Measuring Devices

I'pamMmaTHka: c10B000pa3oBaHue; CYLIECTBUTEIbHOE B (DYHKIIUM OIpe/iesIeHus],
npuyacrue I, I1.

O3HaKoOMBbTECH ¢ BOKAOYJISIPOM K TEKCTY:

1. to measure U3MEPUTH

2. of measurement €AVHMIIBI U3MEPEHUS

3. hour qac

4. electric quantities AJIEKTpUYECKas BETMYMHA
5. ohm oM

6. ampere amnep

7. volt BOJIBT

8. watt BaTT

9. to indicate MOKa3bIBaTh, YKA3bIBATh
10. to create CO3/1aBaTh

11. to develop pa3BUBaThH

12. scale IIKaJja, MacITad

13. to graduate rpagyupoBaTh

14. to adsorb MOTJIONIATh

15. lead BBIBOJI, KJIEMMa

16. 1n series MOCJIEJOBATEIBHO

17. in parallel napauiesIbHO

18. coil KaTyIlKa

19. to consume noTpedIATh

20. to compare CpaBHUBATh

1. IloBTOpHTE 32 NpenogaBareaeM:
hour, minute, meter, ohm, ampere, volt, watt, ammeter, voltmeter, wattmeter.
2. IlpounTaiiTe rpynnsbl CJI0B U NepeBeauTe UX:

a)  to measure—measurement—measured—measuring,
to indicate—indication—indicator—indicated—indicating,
to create—creation—creator—created—creating,
to press—pressure—pressed—pressing,
to appreciate—appreciation—appreciable—appreciably,
to compare—comparison—comparative—comparatively
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b)  equal-equality—equation,
possible—possibility,
quantity—quantitative,
quality—qualitative.

3. HazoBuTe Bce MPOU3BOAHDBIE OT CJIEAYIOIINX IJ1ar0JI0B:
to absorb, to graduate, to connect, to differ, to consume, to separate.
4. IlpounTaiiTe U NepeBeAUTE CIACAYOLINE COYCTAHUSA CJIOB:

a) compressing gases — compressed gas; controlling devices — controlled devices;
covering surface — covered surface; measuring instruments — measured current.

b) The current created in a conductor. The developed power. The current
measured with the aid of an ammeter. The scale graduated in volts. The power
absorbed by the coil. The power absorbed. The current consumed by the coil.
The instrument connected in parallel is a voltmeter. The measured resistance is low.
The resistance used is too high. The voltage supplied is too low.

c) a test instrument — an instrument test; a system weight — a weight system; a
metal surface — a surface metal; a signal generator — a generator signal.

d) a test instrument location — an instrument test location; a surface metal quality
— a metal surface conductivity.

5. IlpounTaiiTe U MepeBeAUTE TEKCT:

Measurement of Electric Quantities and Measuring Devices

99 ¢¢ 29 ¢

In our everyday life we use such terms as “hour”, “minute”, “meter” and many
others. They are units of measurement. There are also some units of measurement of
electric quantities. These units are the ohm, ampere, volt, and watt.

The ohm is a unit for measurement of resistance. The ampere indicates the
amount of electric current.

The ampere is a unit of rate of flow of an electric current. The ampere is equal to
3,000 million electrostatic charges per second.

The volt is a unit of electrical pressure. The international volt creates a current
of one international ampere in a conductor which has a resistance of one international
ohm.

The watt is a unit of power, which electric devices develop. One watt is equal to
a current of one ampere as a result of one volt.

We measure these electrical quantities with the help of special instruments. The-
se instruments are measuring devices. We measure current with ammeters, voltage
with voltmeters, and power with watt meters.

Ammeters measure the current flowing in a circuit and normally have scales
graduated (or calibrated) in amperes, milliamperes, or microamperes. The ammeter
has a low resistance coil not to absorb an appreciable amount of power, therefore, we
connect the ammeter in the positive or negative lead in series.

Voltmeters measure the potential difference between the two points in a circuit.
The calibration of voltmeters is usually in volts, millivolts, or microvolts. We connect
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a voltmeter in parallel across the points where it is necessary to measure the
difference of potential. The resistance of the voltmeter operating coil is as high as
possible to limit the amount of current consumed by it.

A wattmeter combines three instruments in one. It has two separate coils. One is
of a comparatively high resistance, equivalent to a voltmeter coil, and the other one is
of low resistance.

6. OTBeTHTE HA BONPOCHI:

1. What is the ohm? 2. What is the ampere? 3. What is one ampere equal to?
4. What is the volt? 5. With what do we measure electric quantities? 6. What do am-
meters measure? 7. What coil has the ammeter? 8. In what units is the calibration of
voltmeters? 9. How do we connect a voltmeter in the circuit? 10. What is the re-
sistance of the voltmeter operating coil? 11. Why is the resistance of the voltmeter

operating coil as high as possible? 12. How many instruments does a wattmeter com-
bine?

7. HanuiuuTe BONPOCHI K BBIACJICHHBIM CJI0BaM.

1. The ampere indicates the amountof electric current (2). 2. The international
volt creates a current of one international ampere in a conductor which has a re-
sistance of one international ohm (3) 3. The ammeter has a low resistance coil not to
absorban appreciable amount of power (2). 4. The ampere is equal to 3,000 million
electrostatic charges per second. (2).

8. CocTaBbTe IU1aH MepecKa3a TeKCTa.

9. Ilepeckaxure TekcT “Measurement of Electric Quantities and Measuring De-
vices”.

10. ITepeBeauTe npeaI0KeHusl, IOMHS, UTO BbIpa:keHue “as well” nmeer 3Haue-
HHE “Takxe”

1. We should not forget that electricity is the most important source of energy in in-
dustry as well. 2. Solar as well as atomic batteries are very suitable for supplying
power to the transmitters in space rockets and spaceships because of their long life. 3.
Many metals are found in pure state as well as in combination. 4. The energy princi-
ple is not limited to solids. It is applied to liquids as well.

11. IIpouuTaiiTe U NepeBeaANTE TEKCT:

Metric System and its Origin

The idea of a universal system of measures and weights dates from long ago, but
it was realized only two centuries ago. The metric and decimal system was worked
out by the French Academy of Sciences in 1791.

How were the units for length and weight defined?

Two French scientists who were given the task to define these unit, took one
fourth of the distance from the North Pole to the Equator on the geographical meridi-
an which is running through Paris (the distance from Dunkirk in France to Barcelona
in Spain) and divided it into ten million equal parts. One of these parts was called a
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metre or “measure”. For shorter measurements the metre was divided by ten, for
longer things the metre was multiplied by tens.

It was easy to use the same metre for volume. The weight of one cubic
centimeter of water was called a gramme. Thus the metric system was created.

Russian scientists played a great part in the spreading of the metric system in
Russia as well as in other countries.

As far as in 1887 D.I. Mendeleyev addressed Russian scientists to help spread
the decimal system. The project of the law about the use of the metric system in
Russia was also worked out by D.I. Mendeleyev.

It should be said, however, that up till the end of the 19th century different units
of measurement were used in various countries. In the Soviet Union the metric
system was adopted in 1918, soon after the Great October Socialist Revolution. Now
it is adopted by most of the countries. None of the systems of the past can be
compared in simplicity to that of our days.

Notes:
1. as far as in — emie B
2. up till — BrutoTh 110

12. Haiinute B TeKcTe NMPEAJIOKEHHs, B KOTOPBIX IJIaroJi-ckasyemoe CTOMT B
cTpagareJbHOM 3aJore. [lepeBeaure ux.

13. 3amenure riaroJi-ckasyemoe B JAeliCTBUTEJBHOM 3aji0re Ha IJaroj-
CKa3yeMoe B CTPAIaTeJIbHOM 32J10re B CJIeAYOIINX MpPeaJI0KeHUsIX.

Hanpumep: The ampere indicates the amount of the electric current.
The amount of the electric current is indicated by the ampere.

1) We measure these electrical quantities with the help of special instruments.
2) We connect the ammeter in the positive or negative lead in series. 3) The
resistance of the voltmeter operating coil limits the amount of current consumed by
the coil.

14. Ilepeckaxure Tekct “Metric System and its Origin”.
15. IIpouuTaiiTe U MepPeCKaKUTE TEKCT:

Elements of Physics

Physics is a science. It studies physical phenomena as, for instance, motion, sound,
heat, electricity and magnetism, the structure of atoms and others. In physics there are
three concepts: time, space and mass. We measure time, space and mass by means of
certain systems of units. We use the second, the minute and the hour as units of time.
There are two systems of units for measuring space and mass: the metric and the English
systems. For instance, the English yard is equal to 0.91 (zero point ninety-one) meter. It
contains 35 (thirty five) inches. The English pound (Ib) is equal to 0. 453 (zero point four
hundred and fifty-three) kilogram and contains 16 ounces. There is a system of units for
measuring angles. Degrees, minutes and seconds are the units which we use for measuring
angles. We define the mass of a body as the quantity of matter in a body. The mass of a
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body remains constant everywhere. But at the same time the weight of a body varies with
the locality.

16. IlpounTaiite u nepeseaure Texkcr. [loctaBpTe K HEMY S BOIIPOCOB.

We can measure electricity in a number of different ways, but a few

measurements are particularly important.
Voltage

The voltage is a kind of electrical force that makes electricity move through a
wire and we measure it in volts. The bigger the voltage, the more current will tend to
flow. So a 12-volt car battery will generally produce more current than a 1.5-volt
flashlight battery.

Current

Voltage does not, itself, go anywhere: it's quite wrong to talk about voltage
"flowing through" things. What moves through the wire in a circuit is
electrical current: a steady flow of electrons, measured in amperes (or amps).

Power

Together, voltage and current give you electrical power. The bigger the voltage
and the bigger the current, the more electrical power you have. We measure electric
power in units called watts. Something that uses 1 watt uses 1 joule of energy each
second.

The electric power in a circuit is equal to the voltage % the current (in other
words: watts = volts x amps). So if you have a 100-watt (100 W) light and you know
your electricity supply is rated as 120 volts (typical household voltage in the United
States), the current flowing must be 100/120 = 0.8 amps. If you're in Europe, your
household voltage is more likely 230 volts. So if you use the same 100-watt light, the
current flowing 1s 100/230 = 0.4 amps. The light burns just as brightly in both
countries and uses the same amount of power in each case; in Europe it uses a higher
voltage and lower current; in the States, there's a lower voltage and higher current.
(One quick note: 120 volts and 230 volts are the "nominal" or standard household
voltages—the voltages you're supposed to have, in theory. In practice, your home
might have more or less voltage than this, for all sorts of reasons, but mainly because
of how far you are from your local power plant or power supply.)

Energy

Power is a measurement of how much energy you're using each second. To find
out the total amount of energy an electric appliance uses, you have to multiply the
power it uses per second by the total number of seconds you use it for. The result you
get is measured in units of power x time, often converted into a standard unit called
the kilowatt hour (kWh). If you used an electric toaster rated at 1000 watts
(1 kilowatt) for a whole hour, you'd use 1 kilowatt hour of energy; you'd use the same
amount of energy burning a 2000 watt toaster for 0.5 hours or a 100-watt lamp for 10
hours. See how it works?

Electricity meters (like the one shown in the photo above, from my house) show
the total number of kilowatt hours of electricity you've used. 1 kilowatt hour is equal
to 3.6 million joules (J) of energy (or 3.6 megajoules if you prefer).
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Lesson 7

Capacity and Condensers

O3HakoMbTECH C BOKaﬁyJIHPOM K TEKCTY:

1. to arrange OpPraHHW30BBIBATH
2. to spread pacpoCTpaHAThCS
3. toraise MTOTHUMATh

4. capacity E€MKOCTh

5. condenser KOHJICHCATOP

6. to equip o0opyoBaTh

7. amount KOJIMYECTBO

8. to define OTpeesATh

9. toremain OCTaBaThCA

10. tin-foil oJoBsiHHAs (oibra
11. wireless communication OecrpoBoOJIHAs CBA3b
12. variable nepeMeHHas

1. O0pa3syiiTe OT rJ1aroJi0B CyllleCTBUTEJIbHBIE ¢ MOMOIILIO cyhukca —ment:
to measure, to arrange, to develop, to achieve, to equip.
2. IlepeBeauTe HA PYCCKUH SI3BIK IPYINIIbI CJI0B:

to define—definition—defined—defining,

to increase—increase—increased—increasing,

to use—use—used—using,

to induce—induction—-induced—inducing,

to receive—reception—receiver—received-receiving.

3. HazoBuTe TPU GOPMBI IJ1ar0JI0B:

to bring, to spread, to become, to receive, to give, to raise, to separate, to say, to
speak, to tell, to send, to rise, to spend, to take.

4. HazoBHTE IJIAr0J1bl OT KOTOPBIX 00Pa30BaHbI CyLIECTBUTEIbHbIE:

difference, arrangement, communication, induction, combination, conduction,
insulation.

5. IlepeBeauTe NMpeaIoKeHUsi, o0panias BHUMAHUE HA MePeBo CJIOB some (He-
CKO0JIbKO, HEKOTOPbIil) U same (TOT ’Ke CaMblid, OAMH U TOT K€, OIUHAKOBbIN).

1) The value of voltage was the same in all the elements of parallel circuits.
2) When the forces act in the same direction, the resultant is found by adding the ap-
plied forces. 3) When water flows through a pipe it meets some opposition. 4) It was
found that the proton and neutron have almost the same weight but that they are
much greater in mass than the electron. 5) There are some units of measurements of
electric quantities in electro engineering. 6) This circuit consists of some conductors.
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6. IlpounTaiiTe U MepeBeANTE TEKCT:

Capacity and Condensers

When we bring two insulated conductors, one charged and another uncharged, into
contact, the charge spreads over both conductors. The uncharged conductor becomes
charged. A larger conductor receives a larger part of the charge. The potential of the two
conductors becomes the same but the quantity of electricity is not the same on each. The
larger portion of charge is on the larger conductor. We say that conductors have not the
same capacity for electricity. The capacity of the conductor depends upon its size. We
measure the capacity of the conductor by the quantity of electricity which raises its po-
tential to a given amount. From this definition we see that if the capacity of a conductor
increases, while the quantity on it remains constant, its potential becomes less.

An arrangement by which we increase the capacity of a conductor artificially is
called a condenser. The most usual form of a condenser is a large number of thin
sheets of tin-foil separated from each other by sheets of paraffin paper. The capacity
of a condenser depends directly upon the areas of the sheets of the tin-foil. Conden-
sers are of great practical use. We use them in some systems of telephony and teleg-
raphy, in wireless communication and in electronic machines, and induction coils.

Condensers used in all cases of electrical and radio work are of two main types:
fixed condensers and variable condensers.

7. Haiigure B TeKCTe CJI0Ba, HMEKOUIHE OJUHAKOBOE 3HAYEHHE CO CAEeAYIOIUMU
CJIOBAMMU:

to determine, amount, to raise, similar, to obtain, to utilize.

8. Haiigure B TekcTe €JIOBAa, HMEKIME NMPOTHBOIOJI0KHOE 3HAYCHUE CJIeTYI0-
UM CJIOBaAM:

charged, small, fixed, to decrease, to combine.
9. OTBeTHTE HA BONPOCHI:

1. What happens, when we bring two insulated conductors one charged and
another uncharged into contact? 2. What part of the charge does the conductor
receive? 3. Does the potential of the two conductors become the same? 4. Is the
quantity of electricity the same on each? 5. What capacity for electricity have
conductors? 6. What does the capacity of the conductor depend upon? 7. What
arrangement is called a condenser? 8. What does a condenser consist of? 9. Does the
capacity of a condenser depend directly upon the area of sheets of the tin-foil?
10. What types of condensers do you know? 11. Where are they used?

10. Hanuum BOnpockl K NOAYEPKHYTHIM CJI0BAM:

1. The capacity of the conductor depends upon its size (2).

2. This arrangement consists of thin sheets of tin-foil (2).

3. We use condensers in some systems of electronic machines (2).

4. We measure the capacity of the conductor by the quantity of electricity (2).
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11. IlepeBennTe ciaeayomnue MpeaI0KeHU:

The ... the ¢ mpwiaraTeJbHBIMA WU HApEeUYWeM B CPAaBHHUTEIHLHOW CTEIEHHU.
Coueranue the... the ¢ mpwiaraTeIbHBIMA B CPAaBHUTEIHHOW CTEMEHU TEPEBOIUTCS
HA PYCCKHH SI3BIK COIO30M YeM... meM + COOTBETCTBYIOIEE MpHiIaraTelIbHOe WU
HapeyHe B CPAaBHUTEIILHOMN CTETICHH.

The more we study nature, the better we know it.
Yewm Gobllie MBI U3y9aeM MPUPOY, JIYUIIIEC MBI €€ 3HAEM.

1. The larger the water pipe is the more water passes through it. 2. The finer the
filament, the greater the resistance which it offers to an electric current. 3. The greater
the number of free electrons in a substance, the better that substance conducts elec-
tricity. 4. The stronger the magnetic field, the greater is the current in the armature
winding. 5. The faster the molecules of a substance move, the higher is the tempera-
ture of the substance. 6. Generally, the higher the voltage used in circuit, the more
necessary the use of better insulators. 7. The less stable a chemical compound, the
greater is the chance of its being transformed into another or several other com-
pounds. 8. Years ago they discovered that the heavier in weight an object is, the more
force is required to start it moving or to stop it, once it is in motion.

12. IlpounTaiite u nepeBeaute TekcT. [lepenaiite KpaTkoe cogep:;KaHue TEKCTA.
Capacitors

Take two electrical conductors (things that let electricity flow through them) and
separate them with an insulator (a material that doesn't let electricity flow very well)
and you make a capacitor: something that can store electrical energy. Adding
electrical energy to a capacitor is called charging; releasing the energy from a
capacitor is known as discharging.

A capacitor is a bit like a battery, but it has a different job to do. A battery uses
chemicals to store electrical energy and release it very slowly through a circuit;
sometimes (in the case of a quartz watch) it can take several years. A capacitor
generally releases its energy much more rapidly—often in seconds or less. If you're
taking a flash photograph, for example, you need your camera to produce a huge
burst of light in a fraction of a second. A capacitor attached to the flash gun charges
up for a few seconds using energy from your camera's batteries. (It takes time to
charge a capacitor and that's why you typically have to wait a little while.) Once the
capacitor is fully charged, it can release all that energy in an instant through
the xenon flash bulb.

Capacitors come in all shapes and sizes, but they usually have the same basic
components. There are the two conductors (known as plates, largely for historic reasons)
and there's the insulator in between them (called the dielectric). The two plates inside a
capacitor are wired to two electrical connections on the outside called terminals, which are
like thin metal legs you can hook into an electric circuit.

You can charge a capacitor simply by wiring it up into an electric circuit. When
you turn on the power, an electric charge gradually builds up on the plates. One plate
gains a positive charge and the other plate gains an equal and opposite (negative)
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charge. If you disconnect the power, the capacitor keeps hold of its charge (though it
may slowly leak away over time). But if you connect the capacitor to a second circuit
containing something like an electric motor or a flash bulb, charge will flow from the
capacitor through the motor or lamp until there's none remaining on the plates.

Although capacitors effectively have only one job to do (storing charge), they
can be put to all sorts of different uses in electrical circuits. They can be used as
timing devices (because it takes a certain, predictable amount of time to charge
them), as filters (circuits that allow only certain signals to flow), for smoothing the
voltage in circuits, for tuning (in radios and TVs), and for a variety of other purposes.
Large super capacitors can also be used instead of batteries.

The amount of electrical energy a capacitor can store is called its capacitance.
The capacitance of a capacitor is a bit like the size of a bucket: the bigger the bucket,
the more water it can store; the bigger the capacitance, the more electricity a
capacitor can store. There are three ways to increase the capacitance of a capacitor.
One is to increase the size of the plates. Another is to move the plates closer together.
The third way is to make the dielectric as good an insulator as possible. Capacitors
use dielectrics made from all sorts of materials. In transistor radios, the tuning is
carried out by a large variable capacitor that has nothing but air between its plates. In
most electronic circuits, the capacitors are sealed components with dielectrics made
of ceramics such as mica and glass, paper soaked in oil, or plastics such as mylar.

The size of a capacitor is measured in units called farads (F), named for English
electrical pioneer Michael Faraday (1791-1867). One farad is a huge amount of
capacitance so, in practice, most of the capacitors we come across are just fractions of
a farad typically — microfarads (millionths of a farad, written pF), nanofarads
(thousand-millionths of a farad written nF), and picofarads (million millionths of a
farad, written pF). Super capacitors store far bigger charges, sometimes rated in
thousands of farads.

Lesson 8

Transformers

I'pammaruka: ciioBoodOpasoBanue, Present Simple Passive; Mmecroumenus “that
of”’, “those of”.

O3HaKoOMbTECH ¢ BOKA0OYJISIPOM K TEKCTY:

1. case cay4dam

2. principle MIPUHITATI

3. primary winding nepBUYHAsA 0OMOTKA

4. to wind HaMaThIBaTh, 0OMATHIBATh

5. iron core YKEJIE3HBIN CEPJICUHUK

6. to mount yCTaHaBIIUBAaTh

7. adesire KeJIaHue

8. turns in the coil BHUTKHU B KaTYIIKE

9. asingle tapped winding  ogHa 0OMOTKA C OTBETBICHUSAMH
10. to obtain MOJTy4aTh
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11.ratio COOTHOILIEHUE
12.to start a motor 3alyCTUTh MOTOP

1. IIpouuTaiiTe U NepeBeNTE CJIOBA U COYETAHMS CJIOB:

a device, a transformer, the basic arrangement, the primary winding, the
secondary winding, the amount of the voltage, the number of turns in the coil, the rate
at which the magnetic field varies, relatively small voltage ratios.

2. 3anoMHHUTeE CJI0BA U MX MPOU3BO/IHbIE:

to mean—meaning—meaningful-by means of,

to change—change (n)—changed—changing,

to separate—separation—separate (adj)—separated—separating,

to wind—winding (n)-wound,

to produce—production—product—produced—producing,

to transform—transformation—transformer—transformed—transforming;
to vary—variation—variant—variable.

3. O0pa3yiiTe npwiararejibHble OT CJIeIYIOIIUX CYHIeCTBUTEIbHBIX ¢ OMOIIbIO
cypdpuxca —al:

proportion, function, origin, addition, physics, mathematics, mechanics, educa-
tion.

4. HazoBHTe IJ1ar0Jibl, 0T KOTOPbIX 00Pa30BaHbI cJIeAyIONIUe CyleCTBUTE/Ib-
HbIE:

transformer, arrangement, winding, operation, producer, limitation, starting,
regulation, induction, action.

S. Hanuuure TpH (pOpMBI CJIEAYIOLIUX IJ1AT010B:

to mean, to have, to connect, to draw, to bring, to buy, to rest, to write, to show,
to send, to pay, to teach, to wear, to sing.

6. 3ameHnuTe HeompeaeaeHHYI0 (POPMY IJ1aroJia B 1eiiCTBUTEIbLHOM 32JI0Te HA
HeonpeaeaeH-HYI0 ¢GopMy I71aroJia B CTpagaTejbLHOM 3aJj10re.

Hanpuwmep: to change — to be changed.

to transform, to connect, to arrange, to supply, to desire, to produce, to obtain, to lim-
it, to induce.

7. llepeBeaure NpeaI0KeHUA:

1) The voltage is changed by a transformer. 2) Two separate windings are
mounted on the iron core. 3) One winding is connected to the a.c. supply. It is called
the primary winding. 4) A desired voltage is produced by the secondary winding.
5) A voltage is produced in the coil by changes of the magnetic field passing through
the coil. 6) The amount of the voltage is influenced by the number of turns in the coil.
7) The amount of the voltage is affected by the rate at which the magnetic field
varies.
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8. IIpouuTaiiTe U nmepeBeaUTE TEKCT:

Transformers

A device by means of which the voltage can be changed is called a transformer.
There are many different types of transformers, still the principles of action are the
same in each case.

The basic arrangement of a transformer consists of an iron core on which two
separate windings are mounted. One winding is connected to a.c. supply. It is called
the primary winding. The second produces a desired voltage. It is called the
secondary winding. The principle of operation of a transformer is very simple. A
voltage is produced in the coil, by changes of the magnetic field passing through the
coil. The amount of the voltage is proportional to the number of turns in the coil and
to the rate at which the magnetic field varies.

The transformer is called an auto-transformer when it operates having a single
tapped winding instead of separate primary and secondary windings. By means of the
auto-transformer a higher or lower voltage than the supply can be obtained. But the use of
the auto-transformer is limited to relatively small voltage ratios such as a.c. voltage
regulation or the low voltage starting of induction motors.

Note:

a single tapped winding — omHa 00MOTKa ¢ OTIAHKON

9. 3ameHuTe IJ1aroj-cKka3zyemMoe B JeliCTBUTEIbHOM 3aJI0Te HA IJ1aroj-cKasyemoe
B CTPaaaTeJbLHOM 3aJ10Te.

1. The secondary winding produces a desired voltage. 2. Changes of the magnet-
ic field in the coil produce a voltage. 3. A generator converts mechanical energy into
electrical. 4. An ammeter measures the current. 5. A voltmeter does not measure the
current.

10. IlepeBeanTe NpeaJIOKeHU:

1. Reduced by a transformer the voltage is supplied to the instrument.
2. The current applied is simplified by the triode. 3. Two conductors separated by a
dielectric medium can store electrical energy. 4. A watt is the power produced by a
current of the ampere under a pressure of one volt.

11. TlepeBeauTe mNpensio:KeHUsi ¢ MeCTOMMEHUsIMU that of, those of, koTopble
3aMeHSIIOT CylleCTBUTEIbHbIE.

1. The results of these experiments are much better than those of the previous ones.
2. The devices that are identical with those described above will be used in this
experiment. 3. This machine is more powerful than that operating in our laboratory.
4. The physics of bodies at rest is much simpler than that of bodies in motion.
5. Masers provide amplifiers or oscillators at frequencies which are enormously
higher than those previously attainable with electronic tubes. 6. The amount of
electricity of any proton is exactly the same as that of an electron. 7. Electrons at less
than a million volts reach practically a constant speed, almost that of light.
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12. IlpounTaiiTe U NepeBeAUTE TEKCT.

The Single-Phase Transformer

The transformer is a stationary electrical machine that transforms alternating
current energy usually from one voltage to another, the frequency remaining
constant. The transformer consists of two electrical circuits or windings insulated
from each other and having a common magnetic path. That winding which receives
energy is the primary, and that from which energy is taken is the secondary. The
winding having the higher voltage is the high-voltage winding, the other is the low-
voltage winding. If the secondary voltage is higher than that of the primary, the
device is called a step-up transformer, if the secondary voltage is lower than that of
the primary, it is called a step-down transformer. Obviously, energy may be
transmitted either way through the transformer.

13. [lepeBenuTe npeaioKeHUsA ¢ KOHCTPYKUMeii [t is...that (Which, who).

1. It is the electromotive force that causes the electrons to move through the
metal conductor. 2. Our life can’t be imagined without telephone, telegraph, and ra-
dio communication. But it is electricity that gives them life. 3. It was only in 1920
that Tsiolkovsky’s book “Outside the Earth” in which he described the imaginary
flight of a manned rocket ship in orbit about the earth was published and fired the im-
agination of other scientists in our country as well as abroad. 4. It was Juri Gagarin’s
flight in 1961 that began an era of manned space flights and orbital space stations.
5. It was Mendeleyev who established the Periodic table of elements.

14. IIpouuTaiiTe u nepeBeanTe TeKCT. COCTaBbTE IUIAH TEKCTA.

Transformers

A transformer is an electrical device that takes electricity of one voltage and
changes it into another voltage. You'll see transformers at the top of utility poles and
even changing the voltage in a toy train set.

Basically, a transformer changes electricity from high to low voltage using two
properties of electricity. In an electric circuit, there 1s magnetism around it. Second,
whenever a magnetic field changes (by moving or by changing strength) a voltage is
made. Voltage is the measure of the electric force or "pressure" that "pushes" elec-
trons around a circuit. If there's another wire close to an electric current that is chang-
ing strength, the current of electricity will also flow into that other wire as the mag-
netism changes.

A transformer takes in electricity at a higher voltage and lets it run through lots
of coils wound around an iron core. Because the current is alternating, the magnetism
in the core is also alternating. Also around the core is an output wire with fewer coils.
The magnetism changing back and forth makes a current in the wire. Having fewer
coils means less voltage. So the voltage is "stepped-down."
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Transformers on the Electrical Grid

Let's look at the electricity that comes to your home. When electricity moves
from a power plant it is put into a very high voltage to be able to travel long
distances. The high voltage lines can be as high 155,000 to 765,000 volts to travel
many hundreds of miles.

In order for your home or a store to use the electricity, it has to be at a lower
voltage than on the long-distance lines. So, the electricity is "stepped-down to a lower
level using a transformer. This lower voltage electricity is put into the local electric
wires at a substation. The substation breaks the larger amount of power down into
smaller pieces at lower voltage. It then is stepped down again and again.

Once smaller transformers take that voltage down to usually 7,200, the power
leaves this substation. In your neighborhood, a transformer on top of a utility pole, or
one connected to underground wires, transforms the 7,200 volts into 220-240 volts.
This is then sent into your home over three wires. The three wires go through the
electric meter, which measures how much electricity you use. One of the three wires
is the ground, and the other two are the positives.

Some of the electrical appliances in your home use the 220-240 volts. These are
things like a water heater, stove and oven, or air conditioner. They have very special
connections and plugs. Other devices, like your TV or computer only use one-half of
the electricity — 110-120 volts. In a toy train set, the voltage is reduced even more
from 110-120 and is changed from alternating current into direct current. Some
businesses use higher voltage power to run big machines. So, they don't need to have
the voltage reduced as much.

Lesson 9

Transistors

I'pammaTuka: c;10B000pazoBaHue, MM NpUJIararejbHoe, HHGUHUTHUBHbIE
KOHCTPYKIUM: “MMEHUTEIbHBIN NMajex ¢ ”HPUHUTHBOM” .

O3HakoMbTECH C BOKA0OYJISIPOM K TEKCTY:

1. to occupy an intermediate place 3aHUMATh MPOMEKYTOUHOE MECTO

2. technology TEXHOJIOTHUS

3. to make smth possible caeiaTh 4TOo-JIM00 BO3MOKHBIM

4. dimension pasmep

5. radiant energy Jy4YUCTast SHEPIUs

6. cell OaTapeiika, 2JIEMEHT, SUeiika

7. radio engineering paaIuOTEeXHUKA

8. absence of incandescence OTCYTCTBUE HaKaJIMBAHUS

9. influence BIIUSTHHC

10. admixture IPUMECH

11.a brief lay out KpaTKO€e OIUCaHue

12. point-contact transistor KPUCTAJUIMYECKUN TPUOJ C TOUEUHBIM
KOHTaKTOM

13.a germanium pellet repMaHueBast OycuHa
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14. plastic housing MJIACTUKOBAsi 000JI0YKa

15.to avoid n3berarb

16.to contaminate 3arps3HATh

17.vacuum tube BayyMHas Jlamma

18. “cat whiskers” CIUpaJIbHbIE KOHTAKTHBIC IPYKUHBI,

29 <6

“ycukn”, “BOJIOCKH”
1. IloBTOpHTE 32 MpenogaBaTeIeM:

a transistor, compact small dimensioned electronic devices, on the basis of tran-
sistors, vacuum tubes, thousandths of one per cent of admixtures, hundreds of thou-
sands of times, nuclear particles, contact, metallic wires.

2. Ilpounraiite yucanreabusnie: 1/2, 2/5, 0.5, 2.305, 5.3.

3. Ha3zoBure riarojibl, OT KOTOPHIX 00pa30BaHbl CjeAylOlHe CYIIeCTBUTEIb-
HbIE:

consideration, occupation, design, consumption, transformation, achievement,
requirement, burning, breaking, provision, pressure.

4. O0pa3yiiTe npujiararejbHbIe OT CJAeAYIONIUX CYIIeCTBUTEIbHBIX:

electron, industry, engineer, science, technique, atmosphere, metal, physics,
technology.

S. HazoBute Tpu )opMBbI IJ1ar0J10B:

to make, to go, to give, to avoid, to bring, to provide, to bring, to fall, to sell, to
lose, to shoot.

6. IlepeBennTe NMpeasioKeHNs: ¢ KOHCTPYKIMe: “O0beKTHBIN NMajge:k ¢ UHPUHU-
THBOM”.

[Tpumep:1) We know scientists to study this problem.
Mgl 3HaeM, 4TO yYEHBIC U3YYAIOT ATy MPOOIEMY.
2) We believe them to investigate this phenomenon.
Mgl cunTaem, 94TO OHU UCCIIEIYIOT 3TO SBJICHUE.

1) We know a diode to consist of an emitter of electrons and a collector or
electrons. 2) Every student knows two kinds of electric charges to exist. 3) The
teacher expected him to make this experiment successfully. 4) M. Curie found the
atomic weight of radium to be 226. 5) The engineers have shown this substance to be
unique in its properties. 6) We consider nuclear energy to be the prime source of heat
energy. 7) We want them to compare the results of the experiments in time.
8) We believe this system to be tested in our laboratory.

7. IllepeBeaure cCOYeTAHUSA CJIOB:

compact small-dimensioned electronic devices
electrical conductive properties

germanium pellet

the contaminating effects of the atmosphere
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transistor operation
intense electric field
required high intensity field

8. IIpouyuraiiTe U nepeBeauTEe TEKCT.

Transistors—1

We consider semiconductors to occupy an intermediate place between metals
and insulators. Academician Joffe, a famous Soviet scientist found transistors to be of
great interest not only for physics but also for future technology.

Transistors made it possible to design compact, small-dimensioned electronic
devices, which consume very little, power. The transistors are successfully used for
direct transformation of heat energy into electrical energy by means of thermal
elements. We know them to be used to transform radiant energy into electricity with
the help of photocells or so-called solar batteries. In later years light sources and
lasers were built on the basis of transistors.

Transistors revolutionized radio engineering and electronics. Because of their
small size, the absence of incandescence and other properties, transistors make it
possible to produce designs which cannot be achieved with vacuum tubes. Transistors
are extremely sensitive to external influences. Even thousandths of one per cent of
admixtures change their electrical conductive properties by hundreds of thousands of
times. They are very sensitive to the action of light, nuclear particles, pressure, etc.

Here we are going to give a brief layout of a point-contact transistor. 1) A point
contact transistor consists of two electrodes (emitter and collector) which make
contact with a germanium pellet and a third electrode (the base, which is soldered to
that pellet. The entire assembly is encased in a plastic housing to avoid the
contaminating effects of the atmosphere. The pellet is usually N-type germanium.
The emitter and collector contacts are metallic wires. Transistor operation requires an
intense electric field. It is obtained by the method of the point-contact “cat whiskers
“. 2) “Cat whiskers” provide the required high intensity field and at the same time
save the transistor against possible burning out and breaking down by the high
voltage produced in emitter and collector circuits. Transistor properties in every
important respect are equivalent to those of the vacuum tube.

Notes:

1) point-contact transistor — KpUCTAIUTMUECKUN TPUOJ C TOUCYHBIM KOHTAKTOM

2 9

2) “cat whiskers” — ciupasibHble KOHTAKTHBIE PY>KUHBI, “YCUKH’, “BOJIOCKH .

9. HaiiguTe B TeKCTe IJaroJbl, 0T KOTOPbIX 00Pa30BaHbI CJAeAyHOIIHe CylIecT-
BUTEJIbHbIE:

consideration, consumption, provision, achievement.
10. HajignTe B TeKCTE CJI0BA-CHHOHUMBI K CJIEYIOIIMM CJIOBAM:

to believe, to take place, outstanding, by means of, a supply, due to.
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11. OTBeTHTE HA BONPOCHI:

1) What is a transistor? 2) What elements does a point-contact transistor consist
of? 3) What does transistor operation require? 4) Why is the entire assembly encased
in plastic housing? 5) What are transistor properties equivalent to? 6) What are
transistors sensitive to? 7) Where are transistors used?

12. lIpounTaiite Tekct “Transistors—2”. Haligure B TeKCTe OTBETHI HA CJIEAYIO-
1Me BONPOCHI:

1. Since what time has the transistor become well known? 2. What history did
the transistor repeat? 3. What difficulties did the transistor encounter? 4. Were all
assembled transistors rejected? 5. How long can the transistors be used? 6. Why are
transistors used in space electronics?

Transistors—2

In the past few years the transistor, because of its many advantages, has become
well known and almost commonplace.

Before 1948 the transistor was unknown and electronics was based on the
vacuum tubes. The transistor development in many ways repeated the history of the
vacuum tube. In the beginning great difficulties in manufacture were encountered.
Over 80% of all assembled transistors were rejected. This trouble has now been
mostly overcome.

Vacuum tubes wear and break. Transistors are most rugged and their probable
life may be 50 years. New uses for transistors are found daily. Take, for instance,
space electronics. One cannot well imagine a modern rocket or a satellite without a
variety of transistors because they are shook — proof, rugged, have minimum weight
and minimum dimension.

13. IlepeBeaure npeasio:KeHusi ¢ KOHCTPYKIMEH “HUMEHUTEJbHBIA MaaexK ¢
HHPUHUTHBOM”.

IIpumep:  Electronics is thought to be a young science.
CUuTaIOT, YTO YJIEKTPOHHKA — MOJIOIasl HAYKa.
DJIEKTPOHMKA, KAK CYNTAIOT, SIBISICTCS MOJIOJION HAYKOH.

1) An electric cell is believed to consist of an electrolyte and two electrodes. 2)
The electric generator is known to be a machine that converts mechanical energy into
electrical energy. 3) The value of output voltage of the cell was found to depend only
on the materials used. 4) Due to these experiments this substance was shown to be a
good conductor. 5) The secondary coil of the transformer is assumed to have more
turns than the primary one. 6) The scientist is expected to make a report on the
fundamentals of radio engineering. 7) The efficiency of these tubes is sure to be
perfected. 8) The engineers are said to have discovered new means of testing the
equipment. 9) The students are likely to have obtained very important data on the
conductivity, of a new substance.

14. Ilpouuraiite m mnepeBeaute TexkcT. Haligure B TeKcTe NpeNIOKeHHS €
KOHCTPYKIHEeH “MMEeHHUTEbHbIN Majgex ¢ UHPUHUTHBOM .
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Electronics Today and Tomorrow

Electronics is believed to be a rather young and very promising science. It has
become a powerful means of production. Electronics has widened our vision and
given us the chance to see the microworld more clearly. Radio-telescopes are known
to collect and to focus the radio waves emitted by celestial bodies revealing new facts
about the Universe. What role will electronics play in space travel? Above all, it will
give a deeper insight into the properties of outer space. Electronics is expected to
enable the astronauts to locate their position in space. Space-ship will be guided
automatically just as aircraft are piloted by robots today. Electronics is sure to give
the space pilots easy control for soft landing on other planets. Collision warning
radars will operate automatic control if there is a. danger of meteor hitting the
spaceship. However, a great many complicated problems will have to be solved. One
problem is that of extending the range of radio communication in space. With proper
refinements, radio communication is likely to be set up over distances of 100 million
kilometers or even more.

Lesson 10

Rectifiers

I'pammaTuka: ciioBooOpa3oBaHue, MOJAJIbHbIC TJIAr0JIbI may, must, can U HUX
IKBHMBAJIEHTbI, He3ABUCUMBbIii IPUYACTHLIN 000POT.

O3HaKoOMbTECH ¢ BOKAOYJISIPOM K TEKCTY:

1. to rectify BBITIPSAMJISIT

2. to design MPOEKTUPOBATh, MPEHA3HAYATh

3. diode MO

4. to replace 3aMEHSTh

5. vapour nap

6. torely moJiaraTbCst

7. reliable HAJIC)KHBIN

8. to examine paccMmaTpuBarh

9. full wave rectifier IBYX MOJYNEPUOIHBINA BHIIPSIMUTENb

10. half wave rectifier OJIHOIIOJTYTIEPUOAHBIN BBIIPSIMUTED

11.1inherent MPUCYILIHIA

12. pulsating pattern NyJbCUPYIOMNNA rpaduK

13.to discharge paspsiKaTh

14. arrow CTpEJKa

15.1oad Harpyska

16. center tap OTBO/JI OT IIEHTPAJILHOM YaCTH BTOP. OOMOTKH TpaHc(op-
MaTopa

1. O6pa3syiiTe cymecTBUTEIbHbIE OT CJAeIYIONIUX IJIAr0J0B:

to convert, to conduct, to design, to rectify, to replace, to control, to transform,
to apply, to discharge, to consider, to compose, to indicate, to connect.



39

2. O0Opa3yiiTe npuiararejbHbIe OT CJAEAYIONIUX IV1ar0J0B ¢ MOMOIIbIO
cybduxca —able:

to rely, to obtain, to read, to understand, to adjust.
3. HanummTe npeasioskeHus B MPoIIeIeM H 0y ayliieM BpeMeHH:

1) The students must study vacuum-tube rectifiers. 2) They may use different
methods of work. 3) They can show their achievements.

4. IlepeBeauTe npeasioKeHusl.

1) Due to the application of powerful relays we shall be able to televise
programs to vast territories. 2) Before installing the new equipment the engineers
were to test its performance. 3) To improve the operation of that system some tubes
are to be replaced. 4) According to the design the instrument cabin of a spaceship is
to house various transmitters, power sources and other equipment. 5) The pilots had
to maintain direct radio contact between the planes. 6) The students were allowed to
examine numerous devices installed in the laboratory. 7) In the turbojet planes the air
in the cabins is to be heated but in supersonic ones it is to be cooled.

5. Ykaxure HoMepa NnpeAI0KeHHil, B KOTOPbIX MHQUHUTHUB SBJIsIeTCH 00CTO-
TeJAbCTBOM LIeJIH.

To check the accuracy of the system certain tests are carried out on the received
telemetry information. 2) To convert heat directly into electricity was one of the main
tasks of scientists. 3) To perform an operation at moderately high temperatures
silicon transistors are to be used. 4) To reduce the noise due to heating it is necessary
to decrease the radio receiver temperature. 5) To determine the volume of a gas at a
definite temperature is very easy. 6) To raise the cathode temperature means to
increase the number of emitted electrons.

6. IlepeBeauTe NpeyIoKeHUA C HE3ABUCUMBIM MPUYACTHBIM 000pOTOM:

1) The principle of action being extremely simple, the device was widely used
for various purposes. 2) Part of the energy being changed into heat, not all the
chemical energy of the cell battery is transformed into electric energy. 3) Two bodies
placed in contact with each other, the temperature of the hot body falls while the
temperature of the cold body rises. 4) Transistors being sensitive to light, engineers
have to take this property into consideration. 5) Many metals are good conductors,
silver presenting one of them. 6) The temperature of a wire being raised, the random
motion of the electrons increased. 7) The system operation has been improved, the
main change being made in the transmitter.

7. IlpounTaiTe U NepeBeAUTE CACAYIOUIMEe TEPMUHBI U 3aIIOMHUTE UX:

vacuum diodes, output voltage, a load resistor, high-power, gas-filled and gas-
control tubes, low-power rectifiers, medium power rectifying systems, reliable
semiconductor rectifiers, half wave rectifiers, the transformer secondary, full-wave
rectifiers, mercury vapour rectifiers, transformer output voltage, a centre-tapped
secondary winding, a pulsating wave-form.
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8. IIpouyuraiiTe U nNepeBeauTe TEKCT.
Rectifiers

Rectifiers are devices designed to convert alternating current into direct
current. For this purpose devices with asymmetrical conductance such as vacuum and
semiconductor diodes are used. Until the end of the twenties of XX century vacuum
diodes (kenotrones) were the main rectifying devices. In the thirties high-power
kenotrones were replaced by more efficient mercury vapour rectifiers. At present
high-power gas-filled and gas-control tubes are used.

Fig. 3

Low-power rectifiers mostly used in low and medium power rectifying systems
are replaced by highly efficient and reliable semiconductor rectifiers. Let us examine
the simplest types of rectifiers. Look at half wave rectifiers (Fig. 3).

The load resistor R is connected in series with the transformer secondary and
the semiconductor rectifying diode D. The wave-form in graph 1 shows the change in
voltage across the transformer secondary. Due to inherent rectifying properties the
diode conducts current only during the positive half-waves of the voltage cycles.

The current I and the output voltage Vr are of a pulsating pattern (Graph 2). To
smooth these pulsations a capacitor G is connected across the load. The transformer
output voltage going negative or dropping lower than the voltage applied to the
capacitor, the diode does not conduct current and the capacitor is discharged through
load resister R (sections BC, DE, PG ).

Full-wave rectifiers can be considered as composed of two half-wave rectifiers
connected to one common load. Shown in figure 3 is a full-wave rectifier with two
rectifying elements and a centre-tapped, secondary winding of the transformer. The
voltage on the upper terminal of the secondary being positive with respect to the centre
tap, diode D conducts current I in the direction indicated by an arrow. During the next
half-wave the voltage polarity will be reversed and diode D2 will conduct current I, to
the common load. During both half-waves the current through the load resistor
R (I; and I) is of the same direction, the output current I=I;+I, being of a pulsating
wave-form.

9. HaiiguTe B TeKCcTe MpeaioKeHHe, B KOTOPOM MH(PUHUTHUB BbINOJIHSAET QPyHK-
Mo odcrosTenberBa Heau. [lepeseaure ero.

10. HajiguTe B TeKCTe MPEAJI0KEHUS ¢ HE3ABUCUMbIM NPUYACTHBIM 000POTOM.
IlepeBenure ux.

11. IlocTtaBbTe 5 BONPOCOB K TEKCTY.
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YCTHBIE TEMbI
My Friend’s Working Day

My friend’s name is Victor. He is twenty years old. He is not single, he is
married. He has a wife and a son. His son is two years old. His wife Ann is an
economist. Victor is a student. He studies at a day-time department of the Moscow
University of Civil Aviation. He is very busy, but he finds time for the cinema or for
the theatre and sometimes for hockey match and exhibitions.

This is Victor’s working day. He usually gets up early on weekdays, at a quarter
to seven. He shaves, washes and dresses. In half an hour he is ready for breakfast. At
breakfast he eats ham, cheese, eggs and bread and a butter and drinks tea, coffee or
milk. At breakfast he listens to the news over the radio and reads newspapers.

At 8 o’clock Victor leaves the house end goes to University. The University is
not far from the house. It takes him twenty minutes to get there on foot.

At University he attends seminars, listens to lectures, does labs (laboratory
works), makes experiments. Victor does well at University.

After classes Victor has dinner and rests. In the evening he reads up for lectures
and seminars. He goes to bed about twelve o’clock.

Sunday 1s Victor’s day off. On Sunday he and his wife stay at home. They have
a rest. Sometimes they take their son and go to the country, sometimes they go to the
cinema or to a concert.

OTBeTbTE HA BOIIPOCHI:

1. What is your friend’s name? 2. How old is Victor? How old is his son? How
old are you? How old are your parents? 3. What is Victor? What is his wife? What
are you? What are your parents? 4. Is Victor single or married? Are you single or
married? 5. Where does Victor study? Where do you study? 6. At what department
do you study? 7. Is Victor busy? What is he busy with? Are you busy too? 8. Does he
find time for going to the theatre (exhibition, concerts, etc.)? Do you find time for
going to the theatre too? What do you find time for? 9. When does Victor get up on
weekdays? When do you usually get up? Do you get up early or late on Sundays?
10. What does Victor do in the morning when he gets up? 11. What does Victor eat at
breakfast? 12. Does Victor listen to the news over the radio during breakfast? When
do you listen to the news in the morning or in the evening? 13. When does Victor
leave the house to get to University in time? At what time do you leave the house?
14. Do you live far from the University? How do you get to the University? (By bus,
by underground, on foot, etc.). How long does it take Victor to get to the University?
Does Victor go to the University by bus or on foot? 15. Does Victor attend lectures?
What does he do at the University? What do you do at the University? Are your
lectures interesting? Do you attend the lectures with great interest? What are your
favorite subjects? 16. When does Victor have dinner? When do you have dinner
(supper, breakfast)? 17. When does Victor read up for lectures and seminars? When
do you read up for lectures and seminars? How long does it take you to get ready for
a philosophy seminar? 18. Does Victor do well at University? Do you do well at
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University? 19. Sunday is your day off, isn’t it?What do you do on Sundays? What
does Victor do on his day off?

Pacckaxure:
1) o cBOeM Jnpyre;
2) o cebe.

My University

Any young man in our country has an opportunity to get higher education. A
wide network of institutes, universities is at the disposal of our youth. Some of them
attend day-time higher school. Others study at the evening or extra-mural
departments. If you want to enter an institute or University you have to take
competitive examinations first.

Now we are the students of the Moscow University of Civil aviation. Our
University was founded in 1971. It trains specialists in aircraft and aircraft engine
maintenance and repair, in airborne radio-equipment, in automation control systems
applied in civil aviation. The University trains engineers-economists in air traffic
planning and commercial international airline service as well. The University course
lasts 5 years and 6 months. During the first two years of study the students are taught
general subjects but starting with the third year each student can specialize in the
field he gets interested in.

Most of the students of our University are engaged in scientific work. The
University provides all necessary conditions for developing the students’ creative
activity. The laboratories at our University are supplied with modern equipment,
devices and apparatus. At our University there is a computer center and term paper
and graduate thesis classes. The students have every possibility to carry on research
work in different student’s groups and societies under professors and associate
professors of the University who help the students to develop their abilities in a
certain field of engineering and science. Every year there take place conferences
where the participants deliver reports reflecting their activity. After graduating from
the University some of the students following the recommendations of the scientific
council take post-graduate courses in order to increase their knowledge in the already
chosen field.

At our University not all students study in the day-time. Many students combine
work with study. They attend the extra-mural (correspondence) department.

The scientists of our University carry out fundamental complex research in the
field of air traffic, aircraft maintenance efficiency, radio and electrical equipment
accuracy and reliability, and solve their actual problems of civil aviation. The students
of our University take part in the development of these problems too.

Apart from the studies the students go in for different kinds of sports. At our
University there is a good gymnasium. They play basketball, football, rugby, go in
for other kinds of sports.

After graduation from the Moscow University of Civil Aviationour students get
a diploma of higher education. They can work at the airports of Moscow, air
terminals of our country and abroad, at scientific research institute of civil aviation.
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KomMeHTapuii:

to be at the disposal OBITH B pacIopsKEHUN

extra-mural (correspondence) department 3a04HBIN (PaKyIbTET

apart from Kpome

according to COTJIaCHO, B COOTBETCTBHH C

post graduate courses actmpaHTypa

term paper and graduate thesis classes KaOMHETHI JJI1 KypCOBOTO U JUTLIOM-

HOT'O IIPOCKTHPOBAHUA

OTBeTbTE Ha BONPOCHI K TEKCTY

1. What opportunity has any young man in our country? 2. What kinds of higher
schools are there at the disposal of our youth? 3. What is competition under the
present system like? 4. When was Moscow Civil Aviation University founded?
5. What specialists does our University train? 6. How long does the University course
last? 7. What subjects are taught during the first two years of study? 8. When do the
students begin their specialization? 9. Are the students engaged in scientific work?
10. What does our University provide? 11. What kind of equipment are the
laboratories of our University supplied with? 12. Who helps the students to develop
their abilities? 13. Where do the students deliver reports reflecting their activity?
14. What do some of the students do on graduating from our University? 15. What
departments do the students attend if they combine their work with the study at
University? 16. What researches do the scientists and the students of our University
carry out? 17. Where can the graduates work?

IMepeckaxxuTe TEKCT MO-AHTJIHIICKH, HCIOJIB3Ys BONMPOCHI KAK MJIAH.

1. What does one have to do to enter the University? 2. What specialists does the
Moscow University of Civil Aviation train? 3. How long does the course of studies
last and how are the subjects distributed? 4. How is scientific work organized atthe
Moscow University of Civil Aviation? 5. How do students spend their spare time?
6. Where can the graduates ofthe Moscow University of Civil Aviation work?
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3anomHuTe TpU GopMBI CJIEAYIOIIHUX IJIAT0JT0B:

arise arose arisen NOOHAMbCSL

be was, were been ObImb

beat beat beaten oumo

become became become cmamas, CMAHOBUMbCH
begin began begun Havamo

bend bent bent COCHYMb

bind bound bound cea3amy

blow blew blown oymp

break broke broken cromamsp

bring brought brought npunecmu

build built built cmpoumo

burn burnt burnt JHcenb, 2opemn
burst burst burst paspasumscs

buy bought bought Kynumeo

come came come nputimu

cost cost cost cmoumas

cut cut cut peszamb

deal dealt dealt umemn 0eno

do did done denamo

draw drew drawn mawjumas, pucosams
drink drank drunk numo, 86INUMb
drive drove driven 2Hamo, examo

eat ate eaten Kywams, ecmbo
catch caught caught JIOBUMb, NOUMAMb
choose chose chosen 8v10Upamv

fall fell fallen naoamu

feed fed fed KopMumso

fight fought fought cpasicamvcs

find found found Haxooums

fly flew flown Jemams

forget forgot forgotten 3a0bIMb

freeze froze frozen Mep3HYmb

get got got noysumo

give gave given damb

go went gone uomu, yxoouma
grow grew grown pacmu

hang hung hung sucemnv, NOBECUMb
have had had umemo

hear heard heard cavluamo

hide hid hidden npamams

hit hit hit yoapumau, nHOnacmo
hold held held oeparcamsp

keep kept kept Xpaumumso
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know
lay
lead
leave
lose
make
mean
meet
pay
put
read
ring
rise
run
saw
say
see
seek
sell
send
set
shake
shine
shoot
show
sing
sit
sleep
spend
split
spread
stand
strike
swim
take
teach
tell
think
throw
win
wind
withdraw
write

knew
laid
led
left
lost
made
meant
met
paid
put
read
rang
rose
ran
sawed
said
saw
sought
sold
sent
set
shook
shone
shot
showed
sang
sat
slept
spent
split
spread
stood
struck
swam
took
taught
told
thought
threw
won
wound
withdrew
wrote

known
laid
led

left
lost
made
meant
met
paid
put
read
rung
risen
run
sawn
said
seen
sought
sold
sent
set
shaken
shone
shot
shown
sung
sat
slept
spent
split
spread
stood
struck
swum
taken
taught
told
thought
thrown
won
wound
withdrawn
written

3HamMb
KAACMb, NOIONHCUMb
secmu

ocmasumu

mepsmb

oenamyp
noopaszymesams
ecmpemums
naamums

KAacmy

yumams

360HUMD

HOOHAMbCSL

besxxcamsb, meub
AUAUMb

2080pUMb, CKA3AMb
sudemn

uckamuo

npooasamuw
noCwLIAMb
VCMAaHABIUBAMb
mpscmu

ceemumy, Cuams
cmpensmy
NOKA3b168aMb

nembo

cuoemso

cnamo

mpamums
pacuwenums(cs)
pacnpocmpausamu(cs)
cmosmo

yoapumu, Ounw, 6acmosams
HIbIMb

835mb, bpamw

yuums
PACCKazvleamoy, cKa3amo
oymams

bpocums

8blUSPAMD

3a600umbv

0mMo36ams, 834Mb HA3A0
nucamo




46

JUIST 3AMETOK



47

JUIS1 BAMETOK



[Tonnucano B nevars 10.03.2017 r.
[Teuats opceTHas ®dopwmat 60x84/16 2,5 y4.-u31. .
2,66 ycn.med. . 3aka3 Nel725/151 Tupax 60 3k3.

Mockoeckuii eocyoapcmeenHblll mexnuyeckuti ynugepcumem I'A
125993 Mockea, Kponuwmaomckui 6ynveap, 0.20

000 «UIIlI «cHHCO®DTy
107140, Mockea, 3-ii Kpacrocenvckuti nepeynok, 0. 21, cmp. 1



	
	An Airport
	Metric System and its Origin
	Capacity and Condensers
	Transistors–2
	Electronics Today and Tomorrow
	УСТНЫЕ ТЕМЫ
	Комментарий:
	Пустая страница
	Пустая страница



 
 
    
   HistoryItem_V1
   Shuffle
        
     Group size: 2
     Shuffle type: Normal, or perfect bound
     Rule: 1 2*
      

        
     1
     3
     5
     7
     0
     0
     0
     0
     0
     0
     0
     2
     1
     1
     1 2*
     591
     259
     2
     1
            
       CurrentAVDoc
          

     Normal
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0c
     Quite Imposing Plus 2
     1
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: no
     Margins and crop marks: none
     Sheet size: 17.717 x 12.598 inches / 450.0 x 320.0 mm
     Sheet orientation: tall
     Layout: rows 2 down, columns 1 across
     Align: top centre
      

        
     0.0000
     8.5039
     8.5039
     0
     Corners
     0.2999
     ToFit
     1
     2
     1.0000
     0
     0 
     1
     0.0000
     1
            
       D:20170426170841
       907.0866
       450х320 SPA3
       Blank
       1275.5906
          

     Tall
     785
     121
     0.0000
     TC
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     0
     0 
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0c
     Quite Imposing Plus 2
     1
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Sheet size: 8.268 x 11.693 inches / 210.0 x 297.0 mm
     Sheet orientation: tall
     Scale by 100.00 %
     Align: top centre
      

        
     0.0000
     8.5039
     8.5039
     0
     Corners
     0.2999
     ToFit
     1
     1
     1.0000
     0
     0 
     1
     0.0000
     1
            
       D:20170601173203
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     785
     121
    
    
     0.0000
     TC
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0c
     Quite Imposing Plus 2
     1
      

   1
  

 HistoryList_V1
 qi2base





