MPUNOKEHUNE

1. OBIIUE ITOJIOKEHUA

OueHouHblE MaTEpPHAIBI — 3TO COBOKYNHOCTh Y4€OHO-METOJAMYECKHX MaTepUalioB
(KOHTPOJIBPHBIX 3a/IaHUH, OMHUCAHUN (POPM U MPOLETYP MPOBEPKH ), MPEAHAZHAUCHHBIX IS
OIICHKH KayeCTBa OCBOCHUS 00YUaIOMIMMUCA TaHHOW JucMIUHbI Kak yactu OITOIL.

Ilenp — OLIEHUTH COOTBETCTBME 3HAHUM, YMEHUN W BIIAJIEHUN, MPUOOPETEHHBIX
oOyJaromuMcs B MPOLIeCcCe N3YUCHUS TUCIUILINHEIL, nensM u Tpedoanusim OIIOII B xoze
MIPOBEICHMSI TEKYILIETO KOHTPOJISI U POMEKYTOYHON aTTECTALUU.

OcHoBHast 3agaya — OO0ECHEeYnuTh OLIEHKY YpPOBHA  C(HOPMHPOBAHHOCTH
YHHUBEPCATBHBIX, 001IeNpo(hecCHOHANBHBIX U MPOPECCHOHATBHBIX KOMIIETCHIIUH.

KonTponb 3HaHuMil oOywarommxcs NpoBOAUTCS B (OpME TEKYIIEro KOHTPOJIA U
IPOMEKYTOYHOM aTTECTALMH.

Texymuii KOHTPOJIb yCIIEBAEMOCTH MPOBOAMTCS C LENbIO ONPEACICHHs CTENEHU
YCBOEHUSI y4eOHOT0 MaTepuasa, CBOEBPEMEHHOIO BbISIBICHUS U YCTPAaHEHMsI HETOCTATKOB
B IOJTOTOBKE OOYYarOIIMXCS W MPHUHATHS HEOOXOIMMBIX MEp IO COBEPLUICHCTBOBAHUIO
METOJIMKU TPENOoJaBaHusl yueOHOW TUCIMIUIMHBI, OpraHU3aluu paboThl 00y4YaroIUXCs B
XO0JI€ Y4YEOHBIX 3aHATHM M CaMOCTOATENbHOM pabOThl, OKa3aHUS UM HWHAMBHUIYaJIbHOU
ITOMOIIIH.

K KOHTpO:II0 TeKyIel yCrIeBaeMOCTH OTHOCUTCS IIPOBEPKA 00yUYaIOLTUXCA:

- Ha MPAKTUYECKUX 3aHATUSAX ITyTEM ITPOBEICHHS TEKYILETO TECTUPOBAHUS;
- 110 pe3yJIbTaTaM BBIITOJIHEHHMS 3aJaHU} Ha IIPAKTUYECKUX 3aHATHUSAX;
- 110 pe3yJIbTaTaM BBINOJIHEHUS 3a/laHui 1JIs1 CAMOCTOSITENIbHOM pabOThl.

[IpomexxyTOouHBIN KOHTPOJIb B (hopMe dK3ameHa (4 cemecTp) MpeAcTaBiIsieT coOou
NUCBMEHHBIH W YCTHBI OTBET MO YTBEPKICHHBIM HK3aMEHALIMOHHBIM OuIieTaMm,
c(hopMyITHPOBAHHBIM C YUETOM COJepPKaHUS YU4eOHON TUCHIMIUIMHBL. B sK3aMeHaIMOHHBIN
OuJIeT BKIIIOYAIOTCS TPU MPAKTUYECKUX 3a/1aHus U Oeceqa Ha 3a/laHHYI0 TEMY.

[Ipu olleHMBaHUU PE3YNHTATOB OCBOEHHUS JHUCLUUIUIMHBI JJI1 SK3aMEHa MPUMEHSAETCS
CUCTEMa OLICHMBAHUS 1O WIKaJe <«3a4TeHO / HE 3a4T€HO», «OTIUYHO», «XOPOIIO»,
«YZOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY.

2. OMUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA
KOMIIETEHLHUU

CdopMUpoBaHHOCTH KAk IO KOMIIETCHIIUU (MJIU €€ YaCTH) B PaMKax OCBOCHUS
JAHHOMW JUCUUIUIMHBI OIIEHUBAETCS 110 TPEXYPOBHEBOM IIIKAJIE:

1) TIOPOTOBBIN YPOBEHB SABIISIECTCS 00S3aTEIBHBIM ISl BCEX 00YJarOUUXCs 10
3aBEPUICHUN OCBOCHHUS TUCIUILIINHBI;

2) TNPOABUHYTHIN YPOBEHb XapAKTEPU3YETCS MPEBBIIICHUEM MUHUMAJIBHBIX
XapaKTEPUCTHK CHOPMHUPOBAHHOCTU KOMIIETEHITUHN TI0 3aBEPIIICHUN OCBOCHUS
TV CUUTUIAHBL;

3) OTaJIOHHBIH  YpPOBEHb  XapaKTEPU3YETCS  MaKCHUMajdbHO  BO3MOXKHOMU
BBIPAKEHHOCTHIO KOMIIETEHIIUM U SIBJISICTCS] BAXKHBIM KQ4€CTBEHHBIM OPUCHTUPOM IS
CaMOCOBEPILIEHCTBOBAHMUS.

[To nucrunune « M HOCTpaHHBIN SI3BIK» TPEAYCMOTPEHA TPAIUIIMOHHAS CUCTEMA
OLICHKM pe3yJIbTaToB 00y4yeHus. KpuTepuu OUEHKH MO AUCIUIUIMHE 3aBUCAT OT
pEe3yNbTaTOB TEKYIIEW M MPOMEXKYTOUHOW aTTecTalMu cTyaeHTa. MToroBwlid Oam
CTyJI€HTa OMpPEAENSIETCSl MyTeM CYMMHUPOBAHUS OLEHOK, MOJYYEHHBIX CTYJICHTOM Ha
BCEX aTTECTAIUSIX, MPOBOIUMBIX B TEUCHHE CEMECTpa COrjacHO yaeOHOMY rpaduKy.



3. MACITIOPT OIEHOYHBIX MATEPHUAJIOB 1O JIUCIIUIIJIMHE

KonTposmpyembie pa3aesibl (TeMbl)

Kox xonTpompyemoit

Bua, metoa, popma

AUCHUTLTHHBI KOMIeTeHI UM (WIH eé OLIEHOYHOT0
YACTH) MepPONpPUSTUSA
1. Introduction to General Scientific VK-4 OtBeTHI Ha
Lexis (BBemeHue B OOIIECHAYYHYIO MPAaKTUYECKHE,
JICKCHKY) TBOPYECKHE U TECTOBbIC
3aJ]aHus, 3a4eT
2. Ryazan State Radio Engineering YK-4 OtBeThI Ha
University (Ps13anCKMid [IPaKTUYECKHE,
rOCYJapCTBEHHBIN TBOPYECKHE U TECTOBBIC
paMOTEXHUYECKUN YHUBEPCHUTET) 3aJJaHMs, 3a4eT
3. Nature of Engineering (IlIpupona YK-4 OTBeTHI HA
HH)KEHEPHOTO JIey1a) MPAaKTUYECKHE,
TBOPYECKHE U TECTOBEIC
3aJJaHHs, 3a4eT
4. History of Engineering (Hcropus YK-4 OTBeThI Ha
WHXKEHEPHOTO JIeNia) NpaKTHYECKHE,
TBOPYECKHE U TECTOBBIC
3aJJaHus, 3a4€T
5. Fields of Engineering (O6macty YK-4 OTBeThI Ha
HMHXEHEPHOTO JieNa) IIPaKTUYECKHE,
TBOPYECKHE U TECTOBBIC
3aJJaHus, 3a4eT
6. My Future Profession is an Engineer YK-4 OTBeThI Ha
(Mos Oynymias nmpodeccus - IIPaKTHYECKHE,
UHXKCHEP) TBOpPYECKHE U TECTOBbIE
3aJJaHus, 3a4eT
7. Famous Engineers (I3BecTHbIe YK-4 OTBeThI Ha
HHXEHEPHI) IIPaKTHYECKHE,
TBOpPYECKHE U TECTOBbIE
3aJJaHus, 3a4eT
8. 20" Century Greatest Engineering VK-4 OTBeTHI HA
Achievements (Benuuaiimme MPaKTUYECKHE,
TexHu4yeckue gocTkeHus 20-ro TBOpPYECKHE U TECTOBBIE
BEKa) 3aj1aHusl, 3a49eT
9. Future of Engineering (byaymiee YK-4 OTBeTHI HA
WHXKEHEPHOTO JIefia) NpaKTHYECKHE,
TBOpPYECKHE U TECTOBbIC
3aJJaHus, 3a4eT
10. Engineering Ethics (DTtuka YK-4 OTBeThI Ha
WH)XEHEPHOTO JIeJ1a) NPaKTUYECKHE,
TBOpPYECKHE U TECTOBBIC
3aJ]aHus, 3a4eT
11. Engineering Design (MmxenepHoe YK-4 OTBeTHI Ha
MIPOEKTUPOBAHNUE) NPaKTUYECKHE,
TBOpPYECKHE U TECTOBEIC
3aJ]aHus, 3a4eT
12. Engineering Drawings (MuxenepHbie YK-4 OTBeThI HA
YEPTEKHU) MPAaKTUYECKUE,

TBOPYECKHE U TECTOBBIC
3aJ]aHus, 3a4eT




13. Language of Numbers (SI3b1k uncen) VK-4 OTBeThI Ha
IMPAKTUYCCKUC,
TBOPYCCKUC U TCCTOBLIC
3aJaHusl, 3a4€T
14. Use of Computers in Engineering YK-4 OTBeThI Ha
(Mcnonp3oBaHUe KOMITBIOTEPOB B [PaKTUYECKHUE,
HHXCHEPUH) TBOPYECKUE U TECTOBBIE
3adaHusd, 3a4€T
15. Maintenance and Improvement YK-4 OTBeThI Ha
(Texnuueckas moaaepkkKa u [PaKTUYECKHUE,
COBCpH_IeHCTBOBaHI/Ie) TBOPYECKUE U TECTOBLIC
3adaHusd, 3a4€T
16. Professionally Oriented Translation YK-4 OTBeThI Ha
(ITpodeccronanbHO-OPUCHTUPOBAHH IIPAKTUYECKUE,
bl IepeBo) TBOPYECKUE U TECTOBBIE
3aJaHus1, DK3aMCH

4. ®OPMbI TEKYHIEI'O KOHTPOJIA

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJIUTCS C LIEJIBIO ONPENEIEHUS CTENEHU
YCBOEHUSI Y4YEOHOro MaTepuaja, CBOEBPEMEHHOI'O BBISIBICHHUS W YCTPaHEHHS
HE/JIOCTaTKOB B MOATOTOBKE OOYYaIOIIMXCS W MPHUHATHS HEOOXOAUMBIX MEp IO
COBEPLICHCTBOBAHMIO METOAUKH MPENOJaBaHUsl yUeOHOW THUCUUIUIMHBI, OpraHU3aluu
paboThl O0yyaromuMXxcs B X0/€ YYEOHbIX 3aHATUN M OKa3aHUS UM WHIAUBUAYaIbHON
IIOMOIIIH.

K KOHTpOIIO TEeKyled ycneBaeMOCTH OTHOCATCS NMPOBEpPKA 3HAHUN, YMEHUU U
HaBBIKOB O0YYaIOUINXCS: HA 3aHATUAX, 10 PE3yJIbTaTaM BBIIIOJIHEHUS 00Yy4arOIUMHUCS
WHIVBUAYAJIbHBIX 3aJaHUM, IPOBEPKM KAdyeCTBA IOATOTOBKM K IIPAKTHYECKUM
3aHATHAM U UHBIX MaTEPHUAIOB.

Texkymuii KOHTPOJb MO IUCHUIIMHE «VIHOCTpaHHBIN SA3BIK» OCYIIECTBISAETCS B
TE€YEHUE CEMECTpa B YCTHOM U MUCbMEHHOU (hopMe B BUI€ KOHTPOJIBHBIX U TECTOBBIX
paboT, yCTHBIX OMPOCOB, TBOPUECKUX 3aJaHUI U MPOEKTOB.

5. ®OPMbI IPOMEXYTOYHOI'O KOHTPOJISA

dopMaMu MPOMEKYTOYHOTO KOHTPOJISI IO JUCHUILIMHE sBIsitoTes 3a4et (1, 2, 3
ceMecTp) W dk3ameH (4 cemectp). Popma MNpOBEICHHUS SK3aMEHAa — YCTHBIM U
NUCBMEHHBIH  OTBET IO  YTBEPXKJACHHBIM  DK3aMCHAIIMOHHBIM  OuiieTam,
chOpMyIHPOBAaHHBIM C YYE€TOM COJepKaHus ydeOHOW aucuuIuiMHbl.. OOBEKTOM
KOHTPOJSl SIBIIAIOTCS KOMMYHMKATHBHBIE YMEHHMSI BO BCE€X BHJAX pEUYEBOU
NEeATeNIbHOCTU  (ayIUpOBAaHWE, TOBOPEHUE, UTEHHUE, IUCHbMO), OrpPaHUYECHHBIE
TEMaTUKOU U MTPOOJIEMATUKON U3YIaeMBbIX Pa3JeioB Kypca.

6. TUTIOBBIE KOHTPOJIBHBIE BOITPOCHI BAAAHUA) U KPUTEPUH
OLEHKU
6.1. 3auer.
a) TUIIOBBIE BONPOCHI (3aJaHUs)
Bomnpoc 1. IIpoBepka 3HaHusi rpammatuku (B ¢opmMe TeCTHPOBAHUA) IO
NMPOHIEHHBIM I'PAMMATHYECKUM TEMaM.

“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 I can't (3) pictures myself. For a long time I've
wanted (4) some of the basic skills. At first, |
considered (5) on my own at home, but then a friend of mine
suggested (6) to evening classes and | 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. I know it's not going (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.

Bonpoc 2. IIpoBepka 3HaHMS JIEKCUKH 10 NIPOIiJICHHBIM 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

Bonpoc 3. becena no npoiijiecHHbIM 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.

Bonpoc 4. BoinojiHeHHe NMCbMEHHBIX Pa00T B paMKaXxX NPOiIeHHbIX MOYJIEH.
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 into
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 communications
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. IlepeBoa co cioBapem. Ilpennaraercst 1y nmepeBoaa TeKCT 00beMOM
1200 3HakoB TexHH4Yeckoi HanpaBjaeHHOCTH. Ha moaroroBky paercs 40 MuHyT.
Paspemaercs UCI0JIb30BaHKeE CJIOBAPA IIPHU MOATOTOBKe.

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 [nnovation 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 global
and societal context;
a recognition of the need for, an and ability to engage in life-long learning;
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) KpuTepHUHU OLICHKHU Ha 3a4eTe:

«3a4TeHO» CTABUTCS B TEX CIy4asx, KOrJa CTyJEHT BBIIOJHAET TecThl Ha 60 U
0ojiee NPOLEHTOB, BBIMOJHIET NUCbMEHHBIE PAa0OThI B paMKaxX MPEJIOKEHHBIX
MOJyJIel, OTBEYaeT Ha BOIPOCHI K 3a4eTy TOYHO, WM OJMU3KO K TOYHOMY OTBETY,




OTBEYAET Ha JIOMOJIHUTEIBHBIE BOIIPOCHI MPETOAaBaTeNs, IEPEBOAUT MPEAJIOKCHHBIN
TEKCT OJIM3KO K OPUTHHAIY.

«He 3adreHo» cTaBUTCS B TOM CiIy4ae, €CIM CTYACHT BBINOJHSAET TECTHl Ha
MeHee dYeM 60 TIPOIIEHTOB, HE BBIMOJHSAET MUChMEHHBIE pabOTHI B paMKax
NPEIOKCHHBIX MOMIYJICH, HE OTBEUaeT HAa BONPOCHI K 3a4eTy WJIM 3aTPyAHSCTCS
OTBEUaTh HA OCHOBHBIC W JIOMOJHUTEILHBIC BOIMPOCHI, TOKA3bIBACT OTPHIBOYHBIC
3HAHUSA, 3aTPYIHAETCS C IEPEBOIOM MPEIT0KEHHOTO TEKCTA.

6.2. Dxk3ameH.

a) TUIIOBBIE BONPOCHI (3aJaHUs)

DK3aMeH 1o AUCcHUIUIMHE «IHOCTpaHHBIN SI3bIK» COCTOUT U3 4 UCTIBITAHUN.

Bomnpoc 1. PepepupoBanmue.

IIpennaraercsa teker o00bemom 5000 meyaTHbIX 3HAKOB, KOTOPBHIA HEO0X0AMMO
NPOYUTATH, NMOHATHh U WU3JI0KUTH CYTh HA PYCCKOM Si3blKe € 00f13aTeJIbHBIM
aHAJIM30M M YyKa3aHueM cBoero MHenusi. Ha moaroroBky pmaercs 2
aKaJleMUYeCKHUX Yaca.

TRANSISTOR

A transistor is a semiconductor device used to amplify or switch electronic signals
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 applied 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 controlling (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 importance
in today's society rests on its ability to be mass-produced using a highly automated
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 MOSFETSs became widely available, the BJT remained
the transistor of choice for many analog circuits such as simple amplifiers 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 configuration, allowed them
to capture nearly all market share for digital circuits; more recently MOSFETSs have
captured most analog and power applications as well, including modern clocked analog
circuits, voltage regulators, amplifiers, power transmitters, motor drivers, etc.
Simplified operation

The essential usefulness of a transistor comes from its ability to use a small signal
applied between one pair of its terminals to control a much larger signal at another 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 emitter.
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 emitter 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. Because
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
referred 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
amplifier 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
"thermionic 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
complementary-symmetry circuits, something not possible with vacuum tubes.

9. 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
electromagnetic pulse, such as generated by an atmospheric nuclear explosion.

Bomnpoc 2. IlepeBoa co ciioBapem.

Ilpennaraercss niasi mepesoga TekeT o0bemoMm 1200 3HAKOB TeXHMYECKOM
HanpasjeHHoctu. Ha moaroroBky paerca 40 munyr. Paspemaercs
HCIOJIb30BaHME CJIOBAPH NPH NOAT0TOBKE.

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

Silicon carbide has a high thermal conductivity and temperature has little influence
on its switching and thermal characteristics. With special packaging it is possible to
have operating junction temperatures of over 500K, which allows passive radiation
cooling in aerospace applications.

Bomnpoc 3. IlepeBoa 0e3 ciioBapsi.
Ipennaraercsa s mnepeBoaa TekeT o0bemMom 2000 3HaKoB 00IIEHAYYHOU
HanpasjeHHocTH. Ha moaroroBky orsogurcst 10 MuHyT.

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 numerous and
varied conditions, to design electrical equipment like motors, generators, and
transformers with great precision and efficiency, and to even say of what electricity 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 experimentally
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 phenomena.

Bomnpoc 4. beceaa no npoiaeHHbIM TeMaM.

Higher Education in Russia

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. Sometime
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 thesis. 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) KpUTEepHHU OLleHNBAHNSI KOMIMETEHIHIi (pe3yIbTATOB)

1) YpoBeHb ycBOCHHS MaTepHalia, IpeyCMOTPEHHOTO IIPOTrPAMMOM.

2) YMeHue aHAIM3UPOBATh MaTepHall, YCTaHABIMBATh IIPHUYUHHO-CJICACTBCHHBIC
CBSI3H.

3) OtBeThl Ha BOIPOCHI: IIOJHOTA, APTYMEHTHPOBAHHOCTh, YOCKJICHHOCTD,
yYMCHHE.

4) KagecTBo oTBeTa (€10 00I11ast KOMITO3UIIHS, JIOTHYHOCTh, YOSKICHHOCTD, 00II1ast
IPYIULIHSA).

5) Ucnonp30oBanne AOMOTHUTEIIBHON JTUTEPATYPHI TIPH MOATOTOBKE OTBETOB.

B) INKaJa OnecHuUBaHuA 14 Oq)OpMJIeHI/IH HTOTrOBOM OHCHKH IO JUCHUIIJINHE

Onenka OmnpeneneHue OEHKH

OTnan4HO OTauyHOE  TNOHMMAaHWE  IPEIMETA,
BCECTOPDOHHUE  3HAHWS,  OTJIMYHBIC
YMEHUS U BIAJCHHUS.

Xopouio Jocratouno MOJTHOE MMOHUMAaHUE
MPEIMETA, XOPOIIUE 3HAHUSA, YMEHHUS U
BJIAJICHHSI.

Y 10BJIIETBOPUTEIBHO IIpuemnemoe TIOHUMAaHUE IIPEIMETA,
YAOBJIETBOPUTEIbHBIE 3HAHUS, YMEHUS U
BJIAJICHUSI.

HeynoBieTBopuTEIbHO Pesynprarsl oOy4eHUS HE
COOTBETCTBYIOT MHUHUMAaJIbHBIM
TpeOOBAHUSIM.




