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1. OBHIME ITOJIOKEHUSA
OneHouyHble MaTepuanabl — 3TO COBOKYIMHOCTh Y4e€OHO-METOIWYECKHUX MAaTepHalioB (KOHTPOJIbHBIX
3aJlaHul, OmucaHuil (GopM U Mpolenyp MPOBEPKH), NpPeJHA3HAYEHHBIX JUIsI OLIEHKU KauecTBa OCBOCHUS
oOyJaromuMucs JaHHo# nuciuiuinHbl kak yactu OITOIT.

Llenb — OLEeHUTh COOTBETCTBHUE 3HAHUI, YMEHUI U BiIaJIeHUH, MPUOOPETEHHBIX 00yJaroIMMCcs B IIpoIecce
W3YYCHHS JUCHUIUIMHBIL, TemsM u  TpeboBanmsm OIIOII B xome mpoBeneHUs TEKYIIEro KOHTPOIS U
MIPOMEXKYTOUHOM aTTECTAlUU.

OcHoBHas  3agaya —  OO0ECIEYHUTh  OICHKY ypPOBHS  C(POPMHUPOBAHHOCTH  YHUBEPCAIbHBIX,
o0menpoheccnoHANBHBIX U MPOGECCHOHATBHBIX KOMIETEHIIUH.

Kontpons 3HaHmii 0Oy4arommuxcst NMPOBOAUTCS B (OpPME TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOU
aTTeCTalluu.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH IMPOBOJAUTCS C LEIBIO ONPEAETCHUs CTEIEHH YCBOSHHS Y4eOHOTO
MaTepHalia, CBOeBPEMEHHOI'O BBISBICHUS U YCTPAHEHHs HEJOCTAaTKOB B MOJATOTOBKE OOYYAIOIIMXCS U MPUHATHUS
HEOOXOJMMBIX MEp IO COBEPIICHCTBOBAHWIO METOAMKH IPENOJaBaHUS Y4eOHON IMCIUILTUHBI, OpraHU3aluu
paloThl o0yyaromuxcs B X0A€ Y4eOHbIX 3aHATUH U CaMOCTOATENBbHOM paboThl, OKa3aHUs UM MHIUBHYaIbHON
ITOMOLIH.

K koHTpoOJI0 TeKyIIel ycreBaeMOCTH OTHOCUTCS IPOBEPKa 00YUarOIINXCS .
- Ha IPAKTHYECKUX 3aHATUSX IIYTEM MPOBEAECHUSA TEKYIIETO TECTUPOBAHUS;
- 10 pe3yJIbTaTaM BbIIIOJHEHUS 3a1aHUIM Ha TPAKTUYECKUX 3aHATHUAX;

- 110 Pe3yJIbTaTaM BBINOJIHEHUS 3aIaHUM JIJIs1 CAMOCTOSATEILHON paOOTHI.

[IpomMexyTouHbIil KOHTPOJIb B (hopMe 3k3ameHa (4 ceMecTp) MpeacTaBisieT co00i MUCbMEHHBIA U YCTHBIN
OTBET I10 YTBEP)KJIEHHBIM 3K3aMEHAI[MOHHBIM OuieraM, chOpMyIHpPOBaHHBIM C YYETOM COJAEpXk aHHUsS y4eOHOU
JUCLUUIUIMHBL. B 5K3aMeHalMOHHBIA OMIIET BKJIIOYAIOTCS TPU MPAKTMUYECKHX 3aJaHMs M Oecela Ha 3aJaHHYIO
TEMY.

HpI/I OLCHUBAHHNU PC3YJIbTATOB OCBOCHU JUCHHUIUIMHBI JUIA 3K3aMC€Ha MMIPUMCHACTCA CUCTEMaA OLICHUBAHUS 110
IIKaJIe «3a4TEHO / He 3a4YTCHO», KOTIUYHO», «XOPOIIO», KYAOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCIIHEHO).

2. OIIMCAHUE NMMOKA3ATEJIEN 1 KPUTEPUEB OIEHUBAHUA
KOMIIETEHIIUHA
CpopMUpPOBAHHOCTH KKIO0W KOMIIETEHIIUU (MJIM €€ YacTH) B paMKaxX OCBOCHUS JAHHOW JUCITUTUIHMHBI
OLICHUBAETCS 10 TPEXYPOBHEBOW LIKAJIE:

1) TIOPOTOBBIN YPOBEHB SBIAETCS 00s13aTEIbHBIM JIJIsI BCEX 00YUYarOIIUXCS T10
3aBEPUICHUN OCBOCHHUSI TUCIUILIINHBI;

2) TNPOABUHYTHINA YPOBEHb XapAKTEPU3YETCS MPEBBIIIICHUEM MUHUMAIIbHBIX
XapaKTEPUCTUK CHOPMHUPOBAHHOCTH KOMIIETEHITUHN IO 3aBEPIIICHIUN OCBOCHUS TUCIIUTIIINHBI,

3) OSTaAJIOHHBIA YPOBEHb XapAKTEPU3YETCSI MAKCUMAIIBHO BO3MOKHOW BBIPAXKEHHOCTHIO
KOMIETEHIIUM u SIBJISIETCS BAKHBIM Kaue€CTBEHHBIM OPUEHTUPOM TUTSt
CaMOCOBEPILIECHCTBOBAHUS.

[Io mucunmumHe «MHOCTpaHHBIM S3BIK» MPETYCMOTPEHA TPAAWLMOHHAS CUCTEMA
OLICHKHU pe3ynbTaToB 00yueHus. Kpurepuu olleHKH MO TUCUUILIIMHE 3aBUCAT OT PE3yIbTaTOB
TEKyIIEH U MPOMEXKYTOUHON aTTecTalliu cTyieHTa. MIToroBeiil 0ani cTyieHTa onpenensercs
yTEM CYMMHPOBAHUS OLICHOK, MMOJYYEHHBIX CTYJEHTOM Ha BCEX aTTECTALHUAX, TPOBOJIUMBIX
B TEYEHHE CEMECTPaA COTJIACHO YUYEOHOMY IpaduKy.

3. HACITIOPT OHEHOYHbBIX MATEPHUAJIOB 1O IUCIUAIIVIMHE



KonTposmpyembie pa3aesibl (TeMbI)

Koa koHTpompyemoi

Buna, metoa, popma

AUCHUTLTAHBI KOMIleTeHI UM (Wm eé OLIEHOYHOT0
YACTH) MepPONPUSITUS
1. Introduction to General Scientific YK-4 OtBeThI HA
Lexis (Bemenue B 0OIIECHAYYHYIO PaKTHYECKHE,
JICKCUKY) TBOPYECKUE U TECTOBBIC
3aJlaHHMsl, 324€T
2. Ryazan State Radio Engineering YK-4 OTBeETHI HA
University (Ps3ancKkwmii MPAKTHYECKHE,
rOCyJapCTBEHHBIH TBOPYECKUE M TECTOBBIC
pPalMOTEXHUYECKHI YHUBEPCUTET) 3aJaHMs, 3a4eT
3. Nature of Engineering (ITpupona YK-4 OTBeThI HA
WH)KEHEPHOTO JIe1a) NPaKTHYECKHE,
TBOPYECKUE U TECTOBBIC
3aJJaHHs, 3a4€T
4. History of Engineering (Mcropus YK-4 OTBeThI HA
WH)KEHEPHOTO JieyIa) NPaKTHYECKHE,
TBOPYECKUE U TECTOBBIC
3aJJaHHs, 3a4€T
5. Fields of Engineering (O6nacty YK-4 OTBeThI HA
WHXXEHEPHOTO JIeTIa) MpaKTUYECKHE,
TBOPYECKUE M TECTOBBIC
3aJJaHHs, 3a4€T
6. My Future Profession is an Engineer YK-4 OTBeThI HA
(Mos Oynymias npodeccus - IIPaKTUYECKHE,
UHKEHEP) TBOpPYECKHE U TECTOBbIE
3aJJaHHs, 3a4€T
7. Famous Engineers (M3BecTHbIe YK-4 OTBeThI HA
WH)KEHEPHI) IIPaKTUYECKHE,
TBOpPYECKHE U TECTOBBIE
3aJJaHHs, 3a49€T
8. 20™ Century Greatest Engineering VK-4 OTBeTHI Ha
Achievements (Bennuaiiiie NpaKTHYECKHE,
TexHuueckue goctmxerus 20-ro TBOPYECKHUE U TECTOBBIC
BCKA) 3a/laHus, 3a4eT
9. Future of Engineering (byayiee VK-4 OTBeThHI Ha
WH)KEHEPHOTO JIeyIa) MPAKTHYECKHE,
TBOPYECKHE M TECTOBBIC
3a/laHus, 3a4eT
10. Engineering Ethics (Otuka YK-4 OTBeThI Ha
WH)KEHEPHOTO JIefia) MPAKTHYECKHE,
TBOPYECKHE M TECTOBBIC
3a/laHus, 3a4eT
11. Engineering Design (MmxeHepHoe YK-4 OTBeThI Ha
MPOEKTUPOBAHUE) MPAKTHYECKHE,
TBOPYECKHE M TECTOBBIC
3a/laHus, 3a4eT
12. Engineering Drawings YK-4 OTBeTHI Ha
(MmxeHepHbIe YePTEIKH ) MPAKTHYECKHE,
TBOPYECKHE M TECTOBBIC
3a/laHus, 3a4eT
13. Language of Numbers (SI3bik drcen) YK-4 OTBeTHI Ha
MPAKTHYECKHE,

TBOPYECKHUEC U TCCTOBLIC




3a/IaHUs, 3aYET
14. Use of Computers in Engineering YK-4 OTBeTHI Ha
(Mcnonp30BaHrEe KOMITBIOTEPOB B MIPaKTUYECKUE,
I/IH)KeHepI/II/I) TBOPUYCCKUC U TCCTOBLIC
3aJaHus, 3a4CT
15. Maintenance and Improvement YK-4 OTBeThI Ha
(TexHuueckast mojaepKKa U [IPaKTUYECKUE,
COBepH_IeHCTBOBaHI/Ie) TBOPUYCCKUC U TCCTOBLIC
3aJaHus1, 3a4CT
16. Professionally Oriented Translation YK-4 OTBeETHI HA
(ITpodeccronanbHo- IPaKTHYECKHE,
OpPUEHTUPOBAHHBIN MEPEBO/) TBOPYECKUE U TECTOBBIE
3adaHus, OK3aMCH

4. ®OPMbI TEKYIIEI'O KOHTPOJIA

Tekymmui KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C ILEJNbI0 OINPEACICHUS CTEICHU
YCBOGHHMS Y4eOHOTrO MaTepualia, CBOEBPEMEHHOTO BBISBIICHUSI U YCTPAHEHUSI HEJOCTAaTKOB B
MOATOTOBKE OOYYArONIUXCSA M TPUHATHS HEOOXOJUMBIX MEp II0 COBEPIICHCTBOBAHHUIO
METOJMKH TIPEroiaBaHus YYeOHON MHMCIUIUIMHBI, OpraHu3aluu padoThl OOyYarolIUXCs B
X0J1¢ YI4COHBIX 3aHSATUM U OKa3aHHUSA UM WHIUBUIYaJTbHOU MTOMOIIIH.

K KOHTpOI0 TEKyIIEH yCIIeBa€MOCTH OTHOCATCS TPOBEpPKA 3HAHWM, YMEHUN W HABBIKOB
oOyJarommxcsi: Ha  3aHATUAX, 10  pe3yJbTaraM  BBHINIOJTHEHUS  OOydYarOIUMUCS
WHAVWBUIYAJIbHBIX 3a/IaHUM, MPOBEPKHA KAYECTBA MOATOTOBKU K MPAKTUUYECCKUM 3aHATUIM U
WHBIX MATEPHUATIOB.

Tekymui KOHTPOJIb 10 AUCHUTUINHE «IHOCTPAaHHBIN S3BIK» OCYILIECTBIISIETCS B TCUCHHUE
ceMecTpa B YCTHOM M MUCbMEHHOUW (popMe B BUJIE KOHTPOJIbHBIX M TECTOBBIX Pa0OT, YCTHBIX
ONPOCOB, TBOPUYECKUX 3aJaHUN U TTPOEKTOB.

5. ®OPMbI IPOMEXYTOYHOI'O KOHTPOJIA
dopMaMHi TPOMEKYTOUYHOTO KOHTPOJS MO JUCHUIUIMHE sBistores 3ader (1, 2, 3
cemecTp) U 3Kk3aMeH (4 cemectp). Dopma poBeICHUS dK3aMEHA — YCTHBIM M MTUChbMEHHBIN
OTBET MO YTBEP)KIACHHBIM 3K3aMEHAIMOHHBIM OuieraMm, cHOpPMYIMPOBAHHBIM C YYETOM
cofepkaHusi yueOHOW IucHUIUIMHBL. OOBEKTOM KOHTPOJIA SIBISIOTCS KOMMYHUKATHBHBIE
YMEHUS BO BCEX BUJAX PEUEBOM NEATEIBHOCTH (ayJUpOBaHKUE, TOBOPEHHE, YTEHHE, TNCHMO),
OTrpaHUYEHHbIE TEMATUKON U MPOOJIEMATHKON H3ydaeMbIX pa3esioB Kypca.

6. TUTIOBBIE KOHTPOJIBHBIE BOITPOCHI BAAAHUA) U KPUTEPUH
OLEHKU
6.1. 3auer.
a) TUIIOBBbIE BONPOCHI (3a1aHMs)
Bonpoc 1. IlpoBepka 3Hanuss rpaMMaTuku (B ¢opmMe TeCTUPOBAHUS) 110
NPOHICHHBIM 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 | 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. | 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.

Bomnpoc 2. IIpoBepka 3HaHMSI JIEKCUKH 10 NPOHAEHHBIM TEMaM.

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 mo npoiijieHHbIM 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. BeinoJiHeHNe NMCbMEHHBIX PA00T B paMKaXx NPOHIeHHBIX MOAYJIeH.
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.

Bonpoc 5. IlepeBoa co caoBapem. Ilpensnaraercs ajasa nepeBoga tekcer oobemom 1200
3HAKOB TeXHU4YecKoil HampaBJjeHHocTH. Ha moaroroBky naerca 40 MuUHYT.
Pa3pemaercs ucnoib30BaHMe CJI0BaPs NPH 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 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 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) KpuTEepUN OLIEHKHU HA 3a4eTe:

«3a4TeHO» CTaBUTCS B TE€X CIIydasix, KOT/la CTYACHT BBINOJHIET TecThl Ha 60 u 6oiee
MIPOLIEHTOB, BBIMOJHAET MUCbMEHHbBIE PA0OTHI B paMKaxX MPeIOKEHHBIX MOJIyJIeH, OTBeYaeT
Ha BONPOCHI K 3a4€Ty TOYHO, WIH OJM3KO K TOYHOMY OTBETY, OTBEYAET Ha JAOMOJHUTEIbHbIC
BOIPOCHI IIPETOaBaTENs, IEPEBOIUT MPEITIOKEHHBIN TEKCT OJIM3KO K OpUTHUHAITY.

«He 3aureHo» cTaBUTCS B TOM CIIy4ae, €CIH CTYACHT BBIIOJIHSET TECThl HA MEHEE YEM
60 MpoLEeHTOB, HE BBIOJIHAET MUCbMEHHBIE PA0OTHI B paMKax MPENIOKEHHBIX MOAYJIEH, HE
OTBEUAaeT Ha BONPOCHl K 3aueTy WIM 3aTPyAHsSETCd OTBEYaTh Ha OCHOBHBIE W
JIOTIOJIHUTENbHBIE BOIPOCHI, ITOKA3bIBAET OTPHIBOYHBIC 3HAHMS, 3aTPYAHSIETCSA C EPEBOIOM
IPEJI0KEHHOTO TEKCTA.

6.2. JDK3aMeH.



a) TUNIOBBIE BONMPOCHI (3aJaHUs)

DK3aMeH 1o AucUMIUIMHE «IHOCTpaHHBIN SI3bIK» COCTOUT U3 4 UCIBITAHUM.

Bomnpoc 1. PepepupoBanmue.

Ipennaraercsas Ttexkecr o00beMoM 5000 mneyaTHbIX 3HAKOB, KOTOPBLIA HE00X0AMMO
NMPOYUTATH, MOHATH U U3JIOKHUTH CYTh HA PYCCKOM fI3bIKE € 0013aTeJIbHBIM AHAJIU30M U
yKka3zaHueM cBoero MHeHusi. Ha moaroroBky jaercs 2 akajeMH4eCKHUX 4aca.

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 MOSFETs 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 MOSFETs 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.

IIpennaraercss st nepeBoga TeKCT o0bemMoM 1200 3HAKOB TeXHHMYECKOM
HanpaBJjieHHocTH. Ha moaroroBky naercss 40 munyr. Paspemaercss mcnosib3oBaHHe
CJIOBApH 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 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.

Bonpoc 3. IlepeBoa 0e3 cioBapsi.
Ipennaraercss s mepeBoga Tekcer o0bemom 2000 3HakoB 00IIEHAYYHOMH
HanpasjeHHocTu. Ha moaroroBky orBogurcsi 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. becena no npoiigeHHbIM 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) KpUTEPUHU OlleHUBAHUSI KOMIIETeHIHii (Pe3yIbTaTOB)

1) YpoBeHb ycBoeHMs MaTepuala, IpeyCMOTPEHHOTO TPOrPaMMON.

2) YMeHHe aHamM3upoBaTh MaTepuall, yCTaHaBIMBATh IPUYHMHHO-CIIEICTBEHHBIE CBSI3U.

3) OTBeTHI Ha BOMPOCHI: OJHOTA, ApTYMEHTUPOBAHHOCTb, YOEKACHHOCTh, YMEHHE.

4) KauectBo oTBeTa (ero o0OIIasi KOMIIO3WIIHS, JOTHYHOCTh, YOEXKICHHOCTh, OOIas
APYIULINSA).

5) Ucnonb3oBaHue TOMOJTHUTENBHOM JIUTEPATYPHI HPH MOJTOTOBKE OTBETOB.

B) IIKAJIA OLlEHUBAHMS ISl 0(DOPMJICHHUSI MTOTOBOM OLIEHKH IO TUCUHUILJINHE

Ouenka Omnpenenenue OLEHKH

OTJIu4HO OtriugHoe MOHUMAaHUE peaMeTa,
BCECTOPOHHUE 3HAHUS, OTJINYHBIE




YMCHH:A 1 BJIAJICHH.

Xopomio Jocrarouno MOJIHOE MMOHUMAaHHE
npeaMeTa, XOpoIlue 3HaHUsl, YMEHUS U
BJIAJICHUSI.

Y 10BIETBOPUTEIBHO [Ipuemnemoe TIOHMMaHWE MpeAMETA,
YIOBIICTBOPUTENbHBIC 3HAHUSA, YMEHUS
Y BJIQJICHUSI.

HeynonerBoputenbHO PesynbTaTh OoOy4eHUs HE
COOTBETCTBYIOT MUHUMAJIbHBIM

TpeOOBaAHUSIM.
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