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1. OBHIME ITOJIOKEHU A

O1eHOYHbIE MaTepUalbl — 3TO COBOKYITHOCTb Y4€OHO-METOIMYECKIX MaTepuasoB
(KOHTpPOJIBHBIX 3aJaHUi, onmUcaHuN (QopM U TPOUEAYp MPOBEPKHU), MPEAHA3HAYEHHBIX
JUIsL OLICHKM KadyecTBa OCBOEHHMS OOYYalOIMMHCS JAHHOW JWCLMUIUIMHBI KAaK 4YacTH
OIIOIL.

[lenb — OLIEHUTH COOTBETCTBHE 3HAHUM, YMEHMH W BIaJCHUI, NPUOOPETECHHBIX
oOy4JaromumMcs B poIiecce U3yuyeHUs TUCHUIUTUHBIL, 1easiM U TpedboBanusim OITOII B xo-
JI€ IPOBEJEHUS TEKYIIEr0 KOHTPOJISL U IPOMEKYTOUHOM aTTECTALIMH.

OcHoOBHas 3ajada — 00ECNEYUTh OLIEHKY YpPOBHS C(HOPMHUPOBAHHOCTH YHUBEp-
caJIbHBIX, 001IenpOodhecCUOHATBHBIX U TPO(PECCHOHATBHBIX KOMIIETEHIIHI.

KoHTponp 3HaHuil 0OyyarImMxcs MPOBOAUTCS B (hOpME TEKYLIEro KOHTPOJS U
MIPOMEKYTOYHOU aTTECTALUU.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS C LENbI ONPEICICHUS CTEICHU
YCBOEHHMSI y4eOHOIr0 MaTepuasna, CBOEBPEMEHHOI'O BBISIBJICHUS M yCTpaHEHUs HEJ0CTaT-
KOB B MOJTOTOBKE OOYYaIOIIUXCS U MPHUHITHS HEOOXOAUMBIX MEp IO COBEPIICHCTBOBA-
HUIO METOJUKU IpPEnoAaBaHUs Y4eOHOM NMCUUIUIMHBI, OpraHu3aluu padboThl 00ydaro-
HIMXCS B XOJIe Yy4EOHBIX 3aHATHIA U CAaMOCTOSITEIbHOM paOOThl, OKa3aHUsSI UM WHIUBU]TY-
QJIbHOM TTOMOIIIH.

K koHTposI0 TeKyIiel ycrieBaeMOCTH OTHOCUTCSI POBEPKA 00YUAIOIIHUXCSI:

- Ha MIPaKTUYECKUX 3aHATUSIX MTyTeM MPOBEJIEHUS TEKYIIEro TECTUPOBAHMUS;
- 110 pe3yJIbTaTaM BBIIIOJIHEHHS 33JaHUI Ha MPAKTUYECKUX 3aHATHUSAX;
- 110 pe3yJIbTaTaM BBINOJIHEHUS 3aIJaHUM JIs1 CAMOCTOSITENIbHOM pabOTHI.

[TpoMexyTOuHBIM KOHTPOJIb B (popMe 3k3ameHa (4 ceMecTp) ImpelcTaBiseT co0oit
NUCbMEHHBIN U YCTHBIA OTBET 1O YTBEPKICHHBIM 3K3aMEHALIMOHHBIM OuiieTaM, copmy-
JUPOBAHHBIM C YUETOM COJEpKaHUS yueOHOM NUCHUIUIMHEI. B sK3aMeHallMOHHBIM OnieT
BKJIIFOYAIOTCS TPY MPAKTHUUECKUX 3aJaHusI U Oece/ia Ha 3aJJaHHYIO TEMY.

IIpu oneHMBaHUU PE3yNbTATOB OCBOCHMS JUCLUIUIMHBI IS OK3aMEHA IPUMEHSETCS
CUCTEMA OLIEHWBAHMS IO IIKAJIE «3a4TEHO / HE 3aUTEHO», OTIMYHO», «XOPOIIO», «YyI0-
BJIETBOPUTEIBHOY, «HEYTOBIETBOPUTEIBHOM.

2. OMUCAHUE MOKA3ATEJIEH 1 KPUTEPUEB OLIEHUBAHMWSA
KOMIIETEHIIUU

ChopmMupoBaHHOCTH KaXK/I0H KOMIIETEHITUH (MIJIH €€ YaCTH) B paMKaX OCBOCHUS
JTAHHOW JMCLHUIUIMHBI OLIEHUBAETCS 110 TPEXYPOBHEBOM ILIKAJIE:

1) TOPOTrOBBIN YPOBEHD SBISETCS 00A3aTEIBLHBIM ISl BCEX 00YYarOImMXCs Mo
3aBEPIICHUN OCBOCHUS TUCUUILINHBI;

2) TNPOJBUHYTBHIA YPOBEHb XAPAKTEPU3YETCS MPEBBILLIEHUEM MUHUMAJIbHBIX
XapaKTepUCTUK CHOPMUPOBAHHOCTH KOMIIETCHITUHN 110 3aBEPIICHUU OCBOCHUS JIUC-
LHUTUINHBI;

3) OJTaJOHHBIM YPOBEHb XapaKTEPU3YETCS MAKCUMAJIbHO BO3MO>KHOM BbIpa-
YKEHHOCTBIO KOMIIETEHIIUM U SIBJISETCSA BAXKHBIM KaU€CTBEHHBIM OPUEHTHUPOM JUIS Ca-
MOCOBEPIIIEHCTBOBAHMSI.

[To mucumnnmue «MHOCTpaHHBIA SA3BIK» MPEAYCMOTPEHA TPAAULMOHHAS CH-

cTeMa OIICHKU Pe3ybTaToB oOyueHus. Kpurepuu oneHKH Mo JUCUUILIINHE 3aBUCST
OT Pe3yJIbTATOB TEKYIIEH U MPOMEKYTOUHOU aTTeCTalluM CTyAeHTa. TOroBsIil 6amt



CTYJIEHTa OIPEAEIAETCA MyTeEM CYMMHUPOBAHUS OLEHOK, MOJYyYEHHBIX CTYJEHTOM Ha
BCEX aTTeCTalUsIX, TPOBOJUMBIX B TEUEHUE CEMECTPA COIIACHO yueOHOMY IrpaduKy.

3. HACITIOPT OHEHOYHBIX MATEPHUAJIOB 110 JUCHUIIJINHE

KonTpoaupyembie pa3aenbl (TeMbl) Kox konTpoupyemoi Bun, metoa, popma
AMCIUTIIMHBI KOMIEeTeHIUH (MU €€ | OLEeHOYHOro MepOonpHsi-
4aCTH) THA
1. Introduction to General Scientific YK-4 OTBeTHI Ha TIPaKTHYe-
Lexis (BBemeHne B 0oOIIEHAYYHYIO CKH€, TBOPYECKHUE U Te-
JICKCHUKY) CTOBBIC 3aJaHMS, 3aYET
2. Ryazan State Radio Engineering YK-4 OTBeTHI Ha TIPaKTHYe-
University (Ps3ancKwmit CKHe, TBOPUECKHE U Te-
rOCyapCTBEHHBIN CTOBBIC 33JJaHUSs, 3a4ET
PaIMOTEXHUYECKUIH YHUBEPCHUTET)
3. Nature of Engineering (ITpuponal YK-4 OTBeTbI Ha MpaKTHye-
WHKEHEPHOTO JIea) CKHE, TBOPYECKHUEC U Te-
CTOBBIC 3aJJaHUS, 3a4eT
4. History of Engineering (Hcropus YK-4 OTBeTHI HA TIPaKTHYE-
WH)KEHEPHOTO JIea) CKHE, TBOPYECKHUEC U Te-
CTOBBIC 3aJaHUs, 3a4eT
5. Fields of Engineering (O6nactu YK-4 OTBeTHI HA TIPAKTHYE-
WH)KEHEPHOTO JIea) CKHE, TBOPYECKHUE U Te-
CTOBBIC 3aJJaHUS, 3a4eT
6. My Future Profession is an Engineer YK-4 OTBeTbI Ha MpaKTHye-
(Mos Oynymias mpodeccust - HHMKe- CKHE, TBOPYECKHUE U Te-
Hep) CTOBBIE 3aJJaHUs, 3a4eT
7. Famous Engineers (13BecTHbIC HH- YK-4 OTBeTbI Ha IpaKTHYe-
KEHEPHI) CKHE, TBOPYECKHUE U Te-
CTOBBIE 3aJaHUs, 3a4eT
8. 20" Century Greatest Engineering YK-4 OTBeTbI Ha IpaKTHYe-
Achievements (Benuuaiiniie TexHu- CKH€, TBOPYECKHUE U Te-
ueckue qoctmkerus 20-ro Beka) CTOBBIC 33JaHUs, 3a4ET
9. Future of Engineering (byaymee YK-4 OTBeTHI HA TIPaKTHYEC-
WHXXCHEPHOTO JIeJIa) CKH€, TBOPUYECKHUE U Te-
CTOBBIC 3aJaHUs, 3a4eT
10. Engineering Ethics (Otuka nmxe- YK-4 OTBeThI Ha IpaKTHYe-
HEPHOTO JIe71a) CKH€, TBOPYECKHUE U Te-
CTOBBIE 3aJJaHUS, 3a4eT
11. Engineering Design (Muxenepuoe YK-4 OTBeThI Ha TpaKTHYe-
IPOEKTHPOBAHME) CKH€, TBOPUYECKHUE U Te-
CTOBBIE 3aJaHUs, 3a4eT
12. Engineering Drawings (Muxenep- YK-4 OTBeThI Ha IpaKTHYe-
HBIC YEPTEXKN) CKH€, TBOPUYECKHUE U Te-
CTOBBIE 3aJaHUs, 3a4eT
13. Language of Numbers (SI3bik 4mcen) YK-4 OTBeTHI HA TIPAKTHYEC-
CKH€, TBOPUYECKHUE U Te-
CTOBBIC 3aJaHUs, 3a4eT




14. Use of Computers in Engineering YK-4 OTBeTHI Ha TPaKTHYe-
(I/ICHOJIBL’»OBE[HI/IG KOMIILKOTCPOB B CKHEC, TBOPUCCKUC U TC-
WHXXEHEPHUH) CTOBBIC 3a/IaHUS, 3a4€ET

15. Maintenance and Improvement YK-4 OTBETHI Ha TIPAKTHYE-
(TexHuyeckast moJIEPIKKA U COBEP- CKHUe€, TBOPYECKHUE U Te-
IHGHCTBOBaHI/Ie) CTOBBIC 3aJaHUs, 3a4CT

16. Professionally Oriented Translation YK-4 OTBeTHI Ha TIPaKTHYe-
(ITpodeccuonanbHo- CKHE, TBOPYECKHUE U TE-
OpPUEHTHPOBAHHBIN NEPEBO) CTOBBIE 3a/IaHU, DK3aMEH

4. POPMbI TEKYHIET'O KOHTPOJIA

TeKkylmui KOHTPOJIb YCIIEBAEMOCTH ITPOBOJAUTCS C LEIBIO ONIPEACIIEHUS CTEIIEHN
YCBOEHUSI y4eOHOro MaTepuaia, CBOEBPEMEHHOIO BBISBJICHUS U YCTPaHEHUs HEIO0-
CTaTKOB B IOJTrOTOBKE OOYYalOIIMXCA U MPUHITHS HEOOXOJIMMBIX MEpP MO COBEp-
[IEHCTBOBAHUIO METOAMKHM IPENOIaBAHMs YUYEOHOW JUCLUIUIMHBI, OpraHU3alMK pa-
00Tl 00yYarOIIMXCS B XOJ€ Y4YEOHBIX 3aHATHI M OKa3aHUS UM HHAMBUAYAJIbHON
MTOMOIIIH.

K KOHTpoONIO TeKyled yCIeBa€MOCTH OTHOCSTCS NPOBEPKA 3HAHUM, YMEHHUU U
HABBIKOB O0YYAIOLINXCA: HA 3aHATHUSX, 110 PE3Y/IbTaTaM BBIIIOJHEHUS 00y4atoIuMu-
C MHIAUBUIYaJbHBIX 3aJaHUM, MPOBEPKU KAYECTBA MOATOTOBKU K MPAKTUYECKUM
3aHATUSAM U UHBIX MAaTEPUAJIOB.

Tekymui KOHTPOJIb O AUCHUIUINHE «IHOCTpaHHBIN SA3BIK» OCYIIECTBIISIETCS B
TEYEHHE CEMECTpa B YCTHOW M MUCBMEHHOW (opMe B BUJE KOHTPOJBHBIX U TECTO-
BBbIX pa0OT, YCTHBIX OMPOCOB, TBOPUECKUX 3aJaHUI U MPOEKTOB.

5. ®OPMBbI IPOMEXKYTOYHOI'O KOHTPOJIS

dopmamy IPOMEKYTOUHOTO KOHTPOJISI IO TUCIMILIMHE sIBIsitoTCes 3a4et (1, 2, 3
ceMecTp) U 3k3ameH (4 cemectp). PopMa MPOBEACHUS 3K3aMEHA — YCTHBIA U MUCH-
MEHHBIA OTBET MO YTBEPXkJACHHBIM 3K3aMEHAI[MOHHBIM OumieraM, cpopMyIupOBaH-
HBIM C YYETOM CoJiepKaHus y4eOHOW AUCHUIUIMHBL. OOBEKTOM KOHTPOJIS SIBISIOTCS
KOMMYHUKATHBHBIE YMEHHS BO BCEX BHJAX PEUEBOM JEATEIBHOCTH (ayIupOBaHUE,
rOBOPEHHUE, YTEHUE, MUCHhMO), OTPaHMUYEHHBIE TEMATUKOW U MPOOIeMaTUKON H3y4a-
€MBIX pa3JIesioB Kypca.

6. TUTTIOBBIE KOHTPOJIBHBIE BOITPOCHI BAAAHUSA) U KPUTEPUU
OLEHKH
6.1. 3auer.
a) TUIIOBBbIE BONPOCHI (3a1aHMs)
Bonpoc 1. IIpoBepka 3HaHusi rpamMmaTuku (B ¢gopme TeCTHPOBAHUS) IO
MPOIICHHBIM TPAMMATHYECCKHUM TE€MaM.

“Non-Finite Forms of the Verb”
Grammar Test

1. Choose the correct answer.
1) I'd prefer going/to go/go travelling in Europe this summer.




2) Do you remember meeting/to meet/meet Julia last year?

3) We stopped at the side of the road looking/to look/look at the view.
4) You should seeing/to see/see the dentist as soon as possible.

5) Don't forget bringing/to bring/bring the passport!

6) They'd rather buying/to buy/buy souvenirs later.

7) He apologized for not calling/to call/call me for so long.

8) Mum really made me crying/to cry/cry with her story.

9) She wanted all her children obeying/to obey/obey the rules.

2. Underline the mistakes and correct the wrong word or phrase. Tick (V) the correct
sentence(s).
1) I'm really looking forward to go ice-skating tomorrow.
2) Sean's decided taking up skateboarding.
3) | adore going to outdoor cinemas in the summer.
4) Did you remember buying the tickets for the show?
5) I don't really feel like seeing a film tonight.
6) She ought to stop complaining all the time.
7) The music was great — we didn't stop to dance all night.

3. Fill in gaps using the correct form of the verb from the list.
be (x2), draw (X2), go, join, learn, paint, see, study, try, visit

Spare Time
Although I enjoy (1) art galleries, I've never been very good
at (2) and | can't (3) pictures myself. For a long time I've
wanted (4) some of the basic skills. At first, | consid-
ered (5) on my own at home, but then a friend of mine suggest-
ed (6) to evening classes and I realised that would be much more fun.
So, I've decided (7) an evening art class at the local Art college. I've
met the instructor, Mr Phillips, and he seems (8) really helpful. First,
we'll practise (9) very simple objects, and then we're going to move on
to more difficult things, like people and buildings. | know it's not go-
ing (10) easy, but I'm not going to give up (11) .And |
hope by the end of the course I'll be able (12) a real improvement in my

artistic ability.

Bomnpoc 2. IIpoBepka 3HaHMS JIEKCUKH I10 NPOIIIEHHBIM TEMAaM.
Make up correct collocations choosing an appropriate verb for each noun. In
some cases more than one verb is possible.
do, make, conduct, carry out, suggest, undertake
1) discovery
2) experiment
3) observation
4) research
5) hypothesis



6) investigation

7) invention

8) breakthrough

9) model

10) theory

Bomnpoc 3. beceaa no npoiaeHHbIM TeMaM.

Write an essay on the topic “My Future Profession is an Engineer”. You should
write at least 250 words. And present your report in look up and say manner.

Bomnpoc 4. BeinosiHeHHe NMCbMEHHbIX pa0d0T B paMKaXx NPOiAeHHbIX MOAYJICH.
1) Read the text “History of Engineering”
History of Engineering

The history of Engineering is part and parcel of the history of human civilization.
Most of the broader history of civilization, of economic and social relations, is also
the history of engineering, engineering applications and innovation. The Stone Age,
Bronze Age, Iron Age, Steam Age and Information Age all relate to engineering and
Innovations shaping our interaction with the world.

The history of engineering as a profession began with tool- and weapon-making
over 150,000 years ago — indicating that engineering is one of the oldest professions.

Engineering professionalization continued with the development of craft and
knowledge, and the formalization of associated knowledge and education.

Simple forms of engineering education existing in ancient societies developed in-
to vocational technical schools of different types in the Middle Ages particularly
during the Renaissance and the Scientific revolution of the sixteenth and seventeenth
centuries.

Engineering powered the so-called Industrial Revolution that really took off in
the United Kingdom in the eighteenth century spreading to Europe, North America
and the world.

The first Industrial Revolution took place from 1750 — 1850 and focused on the
textile industry. The second Industrial Revolution focused on steam and the railways
from 1850 — 1900 and the third Industrial Revolution was based on steel, electricity
and heavy engineering from 1875 — 1925. This was followed by the fourth Industrial
Revolution based on oil, the automobile and mass production, taking place between
1900 — 1950 and onward, and the fifth phase was connected with information and
telecommunications and the post-war boom from 1950. The sixth wave was founded
on new knowledge production and application in such fields as IT, biotechnology
and materials beginning around 1980, and the seventh wave was associated with
‘green’ engineering and technology seen to have begun around 2005.

Today, much of the world’s population lives in engineered environments. Most
of us are surrounded by technological devices that dramatically affect how we live
our lives. We live in houses whose structural, electrical, plumbing and communica-
tions systems have been designed by engineers. We travel in cars, trucks, trains, and
airplanes; we communicate with each other using televisions, computers, telephones
and cell phones. Engineers have played a key role in the development of all these
devices.



2) Complete the table with the missing information.

Years Events

150,000

1750 — 1850

1875 —1925

1900 — 1950

1950

1980

2005

3) Complete the sentences as in the text.

1. The history of engineering is...

2. ... 1s also the history of engineering, engineering applications and innovation.
3. The history of engineering as a profession began with...

4. Engineering professionalization continued with...

5. ... powered the so-called Industrial Revolution.

6. Today, much of the world’s population lives in...

7. Most of us are surrounded by...

8. ...have played a key role in the development of all these devices.

Bomnpoc 5. IlepeBoxa co cioBapem. Ilpensaraercs s nepesoga TeKCT 00beMOM
1200 3HakoB TexHH4YecKoi HanpaBJeHHocTH. Ha moaroroBky naercsi 40 MuHyT.
Pa3pemaercsi ncnojib30BaHue CJI0BAPS NMPH NMOATOTOBKE.

Transformation of Engineering Education
Engineering education is a foundation for the development of society. Without
technological innovations, there will be no production of new goods, no economic
growth and no human development.
This creates a lot of challenges for engineering education:
e Knowledge might be outdated within a few years.
e Innovation is no longer based on individual knowledge but on collaborative
knowledge that is getting more and more complex.
e This fast technological development must be made much more sustainable.
These new challenges have helped to formulate requirements for skills that go
far beyond technical knowledge.
Some of the skills are:
an ability to function on multi-disciplinary teams;
an ability to identify and solve applied science problems;
an understanding of professional and ethical responsibility;
an ability to communicate effectively;
the broad education necessary to understand the impact of solutions in a glob-
al and societal context;
e arecognition of the need for, an and ability to engage in life-long learning;
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e a knowledge of contemporary issues;
e an ability to use the techniques, skills, and modern scientific and technical
tools necessary for professional practice.

0) KpuTEepUN OLIEHKH Ha 3a4eTe:

«3a4TEeHO» CTaBUTCS B TEX CIy4YasiX, KOrJa CTYACHT BBIMIOIHAET TeCThI Ha 60 U
0oJiee MPOIEHTOB, BHIMOJIHIECT MUCHMEHHBIE pa0OThl B paMKax MPEI0KEHHBIX MO-
IyJiel, OTBEYaeT Ha BOIIPOCHI K 3a4€Ty TOUYHO, UK OJIM3KO K TOUHOMY OTBETY, OTBE-
YaeT Ha JIOMOJIHUTENIbHBIE BOIPOCHI MPENOoJaBaTess, MEePEeBOAUT MPEeI0KEHHbBIN
TEKCT OJIU3KO K OPUTHHAITTY.

«He 3auTeHO» CTaBUTCS B TOM Cily4yae, €CJIU CTYJICHT BBITIOJHSET TECThl Ha
MeHee yeM 60 MpOIEHTOB, HE BBIMOJIHSAET MUCHbMEHHBIE pa0OTHI B paMKax MPE.Io-
KEHHBIX MOJYJIEH, HE OTBEYAET Ha BOMPOCHI K 3a4€Ty WM 3aTPYAHSIETCS OTBEYAThH
Ha OCHOBHBIC U JIONOJIHUTEJIBHBIE BOMPOCHI, TOKA3bIBAET OTPHIBOYHBIC 3HAHUS, 3a-
TPYAHSIETCS C IEPEBOJIOM MPEJIIOKEHHOTO TEKCTA.

6.2. Jxk3ameH.

a) TUIIOBBIE BONPOCHI (3aJaHUA)

DK3aMeH 1o AucuuIuinHe « MTHOCTpaHHBIN SA3bIK» COCTOUT U3 4 UCTIBITAHUIA.

Bomnpoc 1. PedepupoBannue.

Ipepnaraercss Teker o0bemom S000 meyaTHbIX 3HAKOB, KOTOPbIA HEO0X0AUMO
NMPOYNTATh, MOHATHL M H3JI0KUTH CYTh Ha PYCCKOM SI3bIKe C 00s13aTeJbHBLIM
AHAJIM30M M yKa3aHueM cBoero MHenusi. Ha moaroroBky jgaercs 2 akajgeMuye-
CKHUX 4aca.

TRANSISTOR

A transistor is a semiconductor device used to amplify or switch electronic sig-
nals and electrical power. It is composed of semiconductor material usually with at
least three terminals for connection to an external circuit. A voltage or current ap-
plied to one pair of the transistor's terminals controls the current through another
pair of terminals. Because the controlled (output) power can be higher than the con-
trolling (input) power, a transistor can amplify a signal. Today, some transistors are
packaged individually, but many more are found embedded in integrated circuits.

The transistor is the fundamental building block of modern electronic devices,
and is ubiquitous in modern electronic systems.
Importance

The transistor is the key active component in practically all modern electronics.
Many consider it to be one of the greatest inventions of the 20th century. Its im-
portance in today's society rests on its ability to be mass-produced using a highly au-
tomated process (semiconductor device fabrication) that achieves astonishingly low
per-transistor costs.
Usage

The bipolar junction transistor, or BJT, was the most commonly used transistor
in the 1960s and 70s. Even after MOSFETs became widely available, the BJT re-
mained the transistor of choice for many analog circuits such as simple amplifiers
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because of their greater linearity and ease of manufacture. Desirable properties of
MOSFETS, such as their utility in low-power devices, usually in the CMOS configu-
ration, allowed them to capture nearly all market share for digital circuits; more re-
cently MOSFETSs have captured most analog and power applications as well, includ-
ing modern clocked analog circuits, voltage regulators, amplifiers, power transmit-
ters, motor drivers, etc.

Simplified operation

The essential usefulness of a transistor comes from its ability to use a small sig-
nal applied between one pair of its terminals to control a much larger signal at an-
other pair of terminals. This property is called gain. It can produce a stronger output
signal, a voltage or current, which is proportional to a weaker input signal; that is, it
can act as an amplifier. Alternatively, the transistor can be used to turn current on or
off in a circuit as an electrically controlled switch, where the amount of current is
determined by other circuit elements.

There are two types of transistors, which have slight differences in how they are
used in a circuit. A bipolar transistor has terminals labeled base, collector, and emit-
ter. A small current at the base terminal (that is, flowing between the base and the
emitter) can control or switch a much larger current between the collector and emit-
ter terminals. For a field-effect transistor, the terminals are labeled gate, source, and
drain, and a voltage at the gate can control a current between source and drain.

The image represents a typical bipolar transistor in a circuit. Charge will flow
between emitter and collector terminals depending on the current in the base. Be-
cause internally the base and emitter connections behave like a semiconductor diode,
a voltage drop develops between base and emitter while the base current exists. The
amount of this voltage depends on the material the transistor is made from, and is re-
ferred to as VBE.

Transistor as an amplifier

The common-emitter amplifier is designed so that a small change in voltage
(Vin) changes the small current through the base of the transistor; the transistor's
current amplification combined with the properties of the circuit means that small
swings in Vin produce large changes in Vout.

Various configurations of single transistor amplifier are possible, with some
providing current gain, some voltage gain, and some both.

From mobile phones to televisions, vast numbers of products include amplifiers
for sound reproduction, radio transmission, and signal processing. The first discrete-
transistor audio amplifiers barely supplied a few hundred milliwatts, but power and
audio fidelity gradually increased as better transistors became available and amplifi-
er architecture evolved.

Modern transistor audio amplifiers of up to a few hundred watts are common
and relatively inexpensive.

Comparison with vacuum tubes

Before transistors were developed, vacuum (electron) tubes (or in the UK "ther-
mionic valves" or just "valves") were the main active components in electronic
equipment.

Advantages:



The key advantages that have allowed transistors to replace vacuum tubes in
most applications are

1. Small size and minimal weight, allowing the development of miniaturized
electronic devices.

2. Highly automated manufacturing processes, resulting in low per-unit cost.

3. Lower possible operating voltages, making transistors suitable for small,
battery-powered applications.

4, No warm-up period for cathode heaters required after power application.

5. Lower power dissipation and generally greater energy efficiency.

6. Higher reliability and greater physical ruggedness.

7. Extremely long life. Some transistorized devices have been in service for
more than 30 years.

8. Complementary devices available, facilitating the design of complemen-
tary-symmetry circuits, something not possible with vacuum tubes.

Q. Insensivity to mechanical shock and vibration, thus avoiding the problem
of microphonics in audio applications.

Limitations:

1. Silicon transistors do not operate at voltages higher than about 1,000 volts
(SiC devices can be operated as high as 3,000 volts). In contrast, electron tubes have
been developed that can be operated at tens of thousands of volts.

2. High-power, high-frequency operation, such as that used in over-the-air
television broadcasting, is better achieved in vacuum tubes due to improved electron
mobility in a vacuum.

3. Silicon transistors are much more sensitive than electron tubes to an elec-
tromagnetic pulse, such as generated by an atmospheric nuclear explosion.

Bomnpoc 2. IlepeBoa co ciioBapem.
IIpennaraercss AJs1 mepeBoaa TeKCT 00beMOoM 1200 3HAKOB TeXHMYECKOM
HanpasjeHHocTH. Ha moaroroBky naercsa 40 munyr. Paspemaercs mcmosib3o-
BaHMe CJI0BAPs MPH MOATOTOBKE.

Schottky Diode

The Schottky diode (named after German physicist Walter H. Schottky; also
known as hot carrier diode) is a semiconductor diode with a low forward voltage
drop and a very fast switching action. The cat’s-whisker detectors used in the early
days of wireless can be considered as primitive Schottky diodes.

A Schottky diode is a special type of diode with a very low forward-voltage
drop. When current flows through a diode there is a small voltage drop across the di-
ode terminals. A normal diode has between 0.7 — 1.7 volt drops, while a Schottky
diode voltage drop is between approximately 0.15 — 0.45 — this lower voltage drop
translates into higher system efficiency.

Construction

A Schottky diode uses a metal-semiconductor junction as a Schottky barrier (in-
stead of a semiconductor-semiconductor junction as in conventional diodes). This
Schottky barrier results in both very fast switching times and low forward voltage
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drop.
Silicon carbide Schottky diode

Silicon carbide has a high thermal conductivity and temperature has little influ-
ence on its switching and thermal characteristics. With special packaging it is possi-
ble to have operating junction temperatures of over 500K, which allows passive ra-
diation cooling in aerospace applications.
Bonpoc 3. IlepeBoa 0e3 ciioBapsi.
Ipennaraercss aias mnepeBoaa TekeT 00bemMoMm 2000 3HaKOB 00IIEHAYYHOM
HanpasJieHHocTUH. Ha moaroroBky orsoaurcest 10 MunyT.

ELECTRICITY AND MAGNETISM

When the question is asked “what is electricity” the answer is often given that
“no one knows”. This all too frequent answer is far from being correct. Science
knows a great deal about electricity. It is possible to explain its behaviour under nu-
merous and varied conditions, to design electrical equipment like motors, generators,
and transformers with great precision and efficiency, and to even say of what elec-
tricity is composed. This statement is not to be misinterpreted to mean that science
knows everything about electricity. We still have much to learn.

A student usually starts to study electricity with electrostatics or “electricity at
rest”. First the theories of electrification by friction are given and the behaviour of an
electroscope is explained. Then the properties of conductors and non-conductors of
electricity according to the electron theory of matter are considered. Electrostatics
deals mainly with charges.

The first quantitative measurements of the force between charged bodies were
made by Coulomb, a French scientist and engineer, in 1780. He proved experimen-
tally that the force acting between two charges is directly proportional to the product
of the two charges and inversely proportional to the square of the distance between
them.

Then the important concept — the electric field is discussed. The electric field is
defined as the forces in the space around a charged body.

The student should be able to make diagrams illustrating the electric field and
the lines of force in the neighbourhood of charged bodies, define capacity, name the
essential elements of an electrical condenser, and its general purpose.

The magnetic field. In the space surrounding every magnet there exists what is
called a magnetic field. Although this field cannot be seen, it can be demonstrated
and mapped out or in other words the magnetic lines of force can be drawn, each line
starting at some point near the N-pole and ending at a corresponding point near the
S-pole.

These magnetic lines of force, as they are called, do not really exist; they are but
useful devices that may be used in describing the many different magnetic phenome-
na.

Bomnpoc 4. beceaa no npoiigeHHbIM TEMaM.

Higher Education in Russia
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Every student has to choose what to do after finishing school. 20% of pupils go
to work, someone goes to college, but most of us want to have a good profession in
future. That’s why we go to university. Higher education in Russia is pretty good
and developed.

In big towns you can have any profession you like. Pupils from small towns and
villages can move here and go to any university. Of course for this you need to have
good results at school and desire to continue education.

Today our students are welcome in European countries as well. Our doctors,
programmers, engineers can go any country and find a job there.

In general after finishing school you go to university for another 5 years. Some-
time it can be more and sometime less. Everything depends on the profession you
have chosen. Last year of the university you have to pass the exams and write a the-
sis. Also last year you can have practice in a company or school and you can start to
work independently. It’s important to understand the job not only while you are at
the university, but doing your duties. So you have specialist degree.

After 5 years you can go to work or continue education. Another 2-3 years will
give you master degree. And the last step is highest professional training where you
can do researching.

Also our students like to have second education. It’s convenient if you are not
sure about your profession.

Today higher education is important, but more important if you really have
skills, patience and experience. Higher education in our country can be free, but
most of the students have to pay. Anyway a right to have higher education has every
single pupil. Everything depends only on us and our desires.

0) KpuTEepHUHN OlleHUBAHHUS KOMIIETeHIU (pe3yJIbTaATOB)

1) YpoBeHs ycBOeHUs MaTepuaia, IpeayCMOTPEHHOTO MPOrPaMMON.

2) YMeHue aHaau3upoBaTh MaTepuall, YCTaHABIMBATh IPUUYNHHO-CIICICTBEHHbBIC
CBSI3H.

3) OTBeThl Ha BOMPOCHL: MOJTHOTA, APTyMEHTUPOBAHHOCTD, YOEKIEHHOCTh, YME-
HUE.

4) KagecTBo oTBeTa (ero oOIas KOMIO3UIIMS, JIOTHIHOCTh, YOSKICHHOCTh, 00-
ast SPyauIus).

5) Ucnonb3oBaHue JOMOJIHUTEIBHOM JIMTEPATYPHI IIPU MOATOTOBKE OTBETOB.

B) mIKaJa OuecHUBaHuA 114 O(l)OpM.HeHI/ISI HUTOT0OBOI OIl€CHKHU 110 JUCHUILJIMHE

Ouenka OnpenesneHue OEHKH

OTIUYHO OTnuyHOE TOHMMAaHUE MpeaMETa, BCe-
CTOPOHHHUE 3HAHUSI, OTIWYHBIC YMEHHUS
U BIIAJCHUS.
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Xopomo JIOCTaTOYHO MOJIHOE ITOHUMAHMUE MPEeN-
Me€Ta, XOpolIue 3HaHUs, YMEHHUs U Bla-
JEHUS.

Y IOBIIETBOPUTEIBLHO IIpuemneMoe NOHMMAaHUE NPEIMETA,
YAOBJIETBOPUTEIbHBIE 3HAHUS, YMEHUS
Y BJIQJICHUS.

HeynoBneTBopuTENnbHO PesynbraTel 00yueHUss HE COOTBET-
CTBYIOT MUHUMAJIbHBIM TPEOOBAHHUSM.
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