[MPMJIOXKEHUE

MUWHHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHMUSI
POCCHVICKOM ®EJEPALIMA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHUMA

«PsA3aHCKUI rOCy1apCTBEHHBIN pajuoTeXHUYeCKHil yHuBepcuTeT uMeHH B.®D. YTKuHA»

KA®E/JIPA «MHpopMalMOHHO-U3MEPUTETbHAS U ONOMETUIIMHCKAsT TEXHUKA

OLOEHOYHBIE MATEPHUAJIbBI

«HOCTPAaHHBIN A3BIK»
CrennaanrHOCTh

12.03.04. buorexHmu4yecKme CUCTEMBI U TEXHOJIOTUU

Kpanuduxanus BeimyckHUKa — OakanaBp

dopma 00ydeHHs] — OYHas

Psa3anb
2025



1. OBIIME ITOJIOXKEHU S

OneHouyHble MaTepUabl — 3TO COBOKYITHOCTh y4€OHO-METOINYECKUX MaTEpPHUAJIOB
(KOHTPONBHBIX 3aJaHUil, onmvcaHUil (OopM KU HpOoUEAyp MPOBEPKHU), MPEAHA3HAYEHHBIX
JUIsL OLICHKM KadyecTBa OCBOEHHUS OOYYarOIIMMHCS JaHHOW JMCLMIUIMHBI KaK 4YacTu
OIIOIL

Ilenb — OLIECHUTH COOTBETCTBHE 3HAHUN, YMEHHMH W BIAJCHHUH, MPUOOPETEHHBIX
oOyyYaromumMcsi B MPOIECCe U3YYEHUs AUCIUIUIMHBI, 1ensiM U TpedoBanusm OIIOII B
X0/I€ TPOBEICHUSI TEKYILEr0 KOHTPOJIA U MPOMEKYTOUHOM aTTECTAIUH.

OcHoBHast 3agaya — oOecHmeuYuTh OLEHKY YpPOBHS C(HOPMHUPOBAHHOCTH
YHHUBEPCAIbHBIX, 0011ENPO(ECCUOHATIBHBIX U MPO(PECCUOHAIBHBIX KOMITETEHIIUH.

KonTponp 3HaHuil 00y4arommxcsi MPOBOAUTCS B (OpME TEKYIIEro KOHTPOJIA H
IPOMEKYTOUYHOM aTTECTALMH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IMPOBOJUTCS C LEJNbIO ONPEACICHHS CTEIICHH
YCBOEHUSI YYEOHOr0 MaTepHaia, CBOEBPEMEHHOTO BBISIBJIEHUSI M YCTPAHEHUS HEAOCTaT-
KOB B ITOJIFTOTOBKE OOYYaIOIIMXCS U MPUHATHS HEOOXOAMMBIX MEp MO COBEPLICHCTBOBA-
HUIO METOJIMKU MpenojaBaHusl Y4eOHON NMCUUIUIMHBI, OpraHu3aluuud padoTsl o0yyaro-
HIUXCS B XO/1€ yYEOHBIX 3aHATHA U CAMOCTOATEIbHON pabOThl, OKa3aHUS UM HHJIUBUY-
aJIbHOM IIOMOILIH.

K KoHTpoIIIO TEKyIIEH yCrIeBaeMOCTH OTHOCUTCS MPOBEPKA OO YHAOIITUXCS:

- Ha MMPAKTUYECKUX 3aHATUSAX IIyTEM MIPOBEICHHS TEKYILIETO TECTUPOBAHUS;

- 110 pe3yJIbTaTaM BBIITOJIHEHMS 3aJaHUI Ha IPAKTUYECKUX 3aHATHAX;

- 110 pe3yJIbTaTaM BBIITOJHEHUS 3aJaHUM JJI1 CAMOCTOSITEIbHON PabOTHI.

[IpomexxyTOUHBIN KOHTPOJIb B (hOopMe 3K3aMeHa (4 ceMecTp) MpeAcTaBiIsieT co0oi
MMCbMEHHBIA M YCTHBIA OTBET 10 YTBEPXKICHHBIM 3K3aMEHALIMOHHBIM OujeTam,
chOpMyIMpPOBaHHBIM €  y4e€TOM  COJACpXKaHUS  y4yeOHOM  JuCHMIUIMHBL B
AK3aMEHALMOHHBIM OWJIET BKIIIOYAIOTCS TPH MNPAKTUUECKUX 3aJaHus U Oeceaa Ha
3a/IaHHYIO TEMY.

[Ipu onieHMBaHUU pPE3yJHTATOB OCBOEHUS JUCUMUIUIMHBI IJIs1 dK3aMEHa MPUMEHSETCS
CUCTEMa OIIEHMBAaHUA IO WIKaJe «3aYyTE€HO / HE 3a4YTEHO», «OTIUYHO», «XOPOUIOY,
«YJOBJIETBOPUTENBHOY, HEYAOBIETBOPUTEIHHOY.

2. OMUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA
KOMIIETEHLUU

CdopMupoBaHHOCTH KaXKI0M KOMIETEHIIUN (UM €€ YaCTH) B paMKax OCBOCHUS
JNAHHOW JUCHUIUIMHBI OLIEHUBAETCS 110 TPEXYPOBHEBOM IIKAJIE:

1) TOpPOroBbIN YPOBEHD SABIAETCS 003aTENBHBIM ISl BCEX 00yUarOLUXcs 110
3aBEPLICHNUN OCBOCHMS TUCLUILINHBI;

2) TPOABHUHYTBIN YPOBEHb XaPAKTEPU3YETCsl NPEBBILIEHUEM MUHUMAJIBHBIX
XapaKTePUCTHK CPOPMUPOBAHHOCTU KOMIIETEHIIMH 10 3aBEPILICHUN OCBOCHUS JHC-
LATUIAHBL;

3) OTAJIOHHBIA YPOBEHb XAPAKTEPU3YETCS] MAKCUMAJIBHO BO3MOKHOW BBIpa-
YKEHHOCTBIO KOMIIETEHIIUM U SABJISIETCA BaKHBIM Ka4€CTBEHHBIM OPUEHTUPOM [UIA Ca-
MOCOBEPILIECHCTBOBAHUS.

ITo mucuunnubae «MHOCTpaHHBIA S3BIK» MPEAYCMOTPEHA TPAAULIMOHHAs CHUC-
Te€Ma OLIEHKU pe3yibTaToB 0OyueHus. Kpurepuu oneHku no JUCHUIIMHE 3aBUCST OT



PE3yNbTATOB TEKYIIEH M MPOMEXKYTOUYHON aTTECTAIllMu CTyAeHTa. MTOroBwii Oasi
CTyZIEHTa OIpEAENsAeTCA MyTEM CYMMHUPOBAHHUs OLEHOK, MOJYYEHHBIX CTYJAEHTOM Ha
BCEX aTTeCTalMsIX, TPOBOJIMMBIX B TEUEHHE CEMECTPA COMVIACHO y4eOHOMY IpaduKy.

3. HACIIOPT OHEHOYHBIX MATEPHUAJIOB 1O JIUCHHUIIVIMHE

KonTposmpyembie pa3aesibl (TeMbl) Koa xonTposmmpyemon Buna, metoa, popma
JAMCIHUTITAHBI KOMINEeTeHI U (M1 €€ | OLEeHOYHOr0 MepOTpHusi-
YaCTH) THH
1. Introduction to General Scientific YK-4 OTBeTHI Ha MPaKTHYC-
Lexis (BBemeHue B OOIIECHAYYHYIO CKH€, TBOPYECKHUE U TeC-
JICKCHKY) TOBBIC 3a/IaHUsI, 3a4YeT
2. Ryazan State Radio Engineering YK-4 OTBeTHI HA MMPaKTHYE-
University (Ps13ancKwmi CKHE, TBOPYECKHE U TeC-
rOCY/IapCTBCHHBII TOBBIC 3a/IaHHSI, 3aYCT
PaTOTEeXHUYCCKUN YHHBEPCUTET)
3. Nature of Engineering (IIpupona YK-4 OTBeTHI Ha MPaKTHYC-
WHXKEHEPHOTO JIeNia) CKHE, TBOPYECKHUE U TeC-
TOBBIC 3a/IaHMHsI, 3aYET
4. History of Engineering (Mcropus YK-4 OTBeTHI Ha IpaKTHYe-
HH)KEHEPHOTO JIei1a) CKH€, TBOPYECKHUE U TEC-
TOBBIC 3a/IaHMsI, 324ET
5. Fields of Engineering (O6macty YK-4 OTBeTHI Ha MPaKTHYC-
WH)KEHEPHOTO JIeyia) CKHE, TBOPYECKHUE U TeC-
TOBBIC 3a/IaHMsI, 3aYET
6. My Future Profession is an Engineer YK-4 OTBeTHI Ha IpaKTHYe-
(Mos Oymymias mpodeccust - HHKe- CKH€, TBOPYECKHUE U TEC-
Hep) TOBBIC 3a/IaHHsI, 3a4ET
7. Famous Engineers (M3BecTHbIc UH- YK-4 OTBeTHI Ha TpaKTHYe-
JKEHEPHI) CKH€, TBOPYECKHUE U TeC-
TOBBIC 3/IaHHsI, 3a4ET
8. 20" Century Greatest Engineering VK-4 OTBeThI HA IIPAKTHYE-
Achievements (Benuuaiiniie TexHu- CKH€, TBOPYECKHUE U TeC-
veckue pocTimkenus 20-ro Beka) TOBBIC 33/IaHHS, 32YeT
9. Future of Engineering (bynymiee YK-4 OTBeTHI Ha MPaKTHYE-
UHXCHEPHOTO JIea) CKH€, TBOPYECKHUE U TeC-
TOBBIC 3/IaHMHsI, 3a4ET
10. Engineering Ethics (DTuka urke- YK-4 OTBeTHI Ha MPaKTHYC-
HEPHOTO JIeJIa) CKH€, TBOPYECKHUE U TeC-
TOBBIC 33/IaHHS, 32YeT
11. Engineering Design (MmxenepHoe YK-4 OTBeTHI Ha TPaKTHYe-
MPOCKTUPOBAHNUE) CKH€, TBOPYECKHUE U TeC-
TOBBIC 3a/IaHHsI, 3a4ET
12. Engineering Drawings (Muxenep- YK-4 OTBeTHI HA TIPaKTHYE-
HBIC YSPTEIKH) CKH€, TBOPUYECKHUE U TeC-
TOBBIC 3/IaHHs, 32YET
13. Language of Numbers (SI3b1k uncen) YK-4 OTBeTHI HA TIpaKTHYE-
CKH€, TBOPUYECKHUE U TeC-
TOBBIC 33/IaHHsI, 324ET
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14. Use of Computers in Engineering YK-4 OTBeTHI Ha MMPaKTHYE-
(Ucnonp3oBaHUEe KOMITBIOTEPOB B CKHE, TBOPYECKUE U TEC-
I/IH}KeHepI/II/I) TOBBIC 3aJlaHUs, 3a4CT

15. Maintenance and Improvement YK-4 OTBeTHI Ha MPaKTHYE-
(TeXHI/I‘leCKaﬂ ImoaACPKKa U COBEP- CKHE, TBOPUYCCKUEC U TEC-
H_IeHCTBOBaHI/Ie) TOBBIC 3aaHHUA, 3a4CT

16. Professionally Oriented Translation YK-4 OTBeTHI HA MPaKTHYE-
(ITpodeccuonanbHO- CKHE, TBOPYECKUE U TEC-
OpI/IeHTI/IPOBaHHHﬁ nepeBoI[) TOBBIC 3alaHH, OK3aMCH

4. POPMbI TEKYHIETI'O KOHTPOJIA
Tekymuii KOHTPOJIb YCIEBAEMOCTH MPOBOAUTCS C LEJBIO ONMPENEIEHUS CTENECHU
YCBOEGHUSI Y4€OHOr0 MaTepuaia, CBOEBPEMEHHOTO BBISIBJICHUS U yCTPAHEHUS HEJO0C-
TaTKOB B MOJITOTOBKE OOYYAIOIINUXCS W MPUHATUS HEOOXOIMMBIX MEp IO COBEPIICH-
CTBOBAaHUIO METOJMKH MPENOJABAHUS YUYEOHOM TUCUMUIIMHBI, OPTaHU3ALMH PadOThI
oOy4Jaronuxcs B X0€ y4eOHbIX 3aHATUNA U OKa3aHUSI UM UHAUBUIYAJTbHON TTOMOIIH.
K KOHTpOII0 TEKyIlIel ycneBaeMOCTH OTHOCSTCS IPOBEPKA 3HAHUM, YMEHHUU U
HaBBIKOB O0YYaOIIMXCA: HAa 3aHATUSX, 10 PE3yJIbTaTaM BBINOJHEHUSI 00yYaroMHU-
CsS WHIAWBHUIYAJBHBIX 3aJaHUM, NMPOBEPKU KAaYECTBA IOATOTOBKM K MHPAKTUYECKUM
3aHATUSAM U UHBIX MaTEPHUAJIOB.
Texymmii KOHTPOJIb MO JUCHUIUIMHE «THOCTpaHHBIA A3BIK» OCYIIECTBIIETCS B
TEYEHHUE CEMECTpa B YCTHOW U MHUCbMEHHOW (popMe B BHUJE KOHTPOJIbHBIX U TECTO-
BBIX Pa0OT, YCTHBIX OMPOCOB, TBOPUYECKUX 3a/laHUN U MPOEKTOB.

5. ®OPMbI IPOMEXYTOYHOTI'O KOHTPOJISA

dopMaMu IPOMEKYTOYHOTO KOHTPOJIS M0 TUCHUIUIMHE siBisitoTes 3a4eT (1, 2, 3
ceMecTp) U sKk3aMeH (4 cemectp). @opma MPOBEICHUS YK3aMEHA — YCTHBIN U MHUCh-
MEHHBIH OTBET 10 YTBEP)KICHHBIM JK3aMCHAIIMOHHBIM OmiieTaM, chOpMyIUpOBaH-
HBIM C yYETOM COJIepKaHus y9eOHON MucIUIIUHBI. OOBEKTOM KOHTPOJIS SIBISTIOTCS
KOMMYHHKATHUBHBIC YMEHUS BO BCEX BHUIAX PEUEBON NEATEIBHOCTH (ayAHpOBaHHUE,
TOBOpPEHWE, YTEHUE, MHUCHMO), OTPAaHWUYCHHBIC TEMATHKOHW M TPOOIEMATHKON H3Y-
JaeMbIX pa3/esioB Kypca.

6. TUIIOBBIE KOHTPOJIBHBIE BOITPOCBHI BAJAHUSA) U KPUTEPUN
OLEHKU
6.1. 3auer.
a) TUNIOBBIE BONMPOCHI (3alaHUs1)
Bomnpoc 1. IIpoBepka 3HaHusA rpaMMaTuku (B (popMe TeCTHPOBAHUA) IO
NPoiiIeHHBIM TPAMMATHYECKUM 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, | consi-
dered (5) on my own at home, but then a friend of mine sug-
gested (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 3HaHMS JIEKCUKH 10 NIPOIiICHHBIM 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. BeinoJiHeHre NMCbMEHHBIX PA00T B paMKax 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 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.

Bompoc 5. IlepeBoa co caoBapem. Ilpensaraercst 1jist nepeBoaa TeKCT 00beMOM
1200 3HaK0B TeXHHYeCKOH HanpaBJaeHHOCTH. Ha moaroroBky gaercs 40 MuHyT.
Pa3pemaercs UCNOJIb30BaHKE CJIOBAPA MPHU 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.
¢ 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;
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) KpuTEepUU OLIEHKH HA 3a4eTe:

«3a4TEeHO» CTABUTCS B TE€X CIy4YasiX, KOT/Ia CTYAEHT BBINOJHAET TeCThl HA 60 u
OoJiee TIPOIIEHTOB, BBITIOIHSCT MMCHbMEHHBIC PAO0OTHI B paMKax MPEI0KEHHBIX MO-
IyJiei, OTBEYaeT Ha BOMPOCHI K 3a4€Ty TOUYHO, UM OJU3KO K TOUHOMY OTBETY, OTBE-
YaeT Ha JIOMOJHUTEIbHBIE BOMPOCHI MPENojaBarelisi, MEPEBOAUT MPEAJIOKECHHBIN
TEKCT OJIM3KO K OpUTHHAITY.

«He 3auTeHO» CTaBUTCS B TOM Clydae, €Cld CTYACHT BBIMOJIHSIET TECThl Ha
MeHee yeM 60 mpOIeHTOB, HE BHIMOJIHSACT MUChbMEHHBIC PA0OTHI B paMKax MPeIo-
KEHHBIX MOJYJIEH, HE OTBEYaeT Ha BOIPOCHI K 3a4eTy WM 3aTPYJIHSIETCA OTBEYATh
Ha OCHOBHBIC W JOTOJHUTEIbHBIE BOMPOCHI, MOKA3bIBAET OTPHIBOYHBIC 3HAHUS, 3a-
TPYIHSIETCA C IEPEBOIOM MPEIIOKEHHOTO TEKCTA.

6.2. Jx3ameH.

a) TUNIOBBIE BONPOCHI (3a1aHUs1)

DK3aMeH 1o aucuuIuimHe « MTHOCTpaHHBIN A3BIK» COCTOUT U3 4 HUCTIBITAHUM.

Bonpoc 1. PepepupoBanue.

Hpennaraercs texker o0bemMoMm 5000 meyaTHbIX 3HAKOB, KOTOPbI HEO0X0AMMO
NPOYUTATH, MOHATHh U H3JI0KHUTH CYyTh HAa PYCCKOM Si3blKe € 00f13aTeIbHBIM
aHAJM30M U yKa3aHueM cBoero MHeHusi. Ha nmoaroroBky naercsi 2 akageMuye-
CKMX 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 impor-
tance in today's society rests on its ability to be mass-produced using a highly auto-
mated 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 re-
mained the transistor of choice for many analog circuits such as simple amplifiers
because of their greater linearity and ease of manufacture. Desirable properties of
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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
another pair of terminals. This property is called gain. It can produce a stronger out-
put 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
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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 complementa-
ry-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 elec-
tromagnetic pulse, such as generated by an atmospheric nuclear explosion.

Bomnpoc 2. IlepeBoja co ciioBapem.

IIpennaraercsa ajsa nepeBoaa TekcT 00bemoM 1200 3HAKOB TeXHMYECKO Ha-
npasjeHHoctu. Ha moaroroBky naercsa 40 munyrt. Paspemaercs ucnosib3oBa-
HHE CJIOBAPS NPHU 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
drop.
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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 rad-
lation cooling in aerospace applications.
Bomnpoc 3. IlepeBoa 0e3 cioBapsi.
IIpennaraerca ais nepeoaa Tteker oo0bemom 2000 3HaKkoB 00IIEHAYYHOM HAa-
npasJjienHocTu. Ha noaroroBky orBogurcs 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 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. Becena no npoiiieHHbIM TeMaM.

Higher Education in Russia
Every student has to choose what to do after finishing school. 20% of pupils go

11



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) KpUTEepHHU OLleHNBAHNUS KOMIETEeHIHIi (pe3yIbTaTOB)

1) YpoBeHb ycBOeHHs MaTepuala, IpeIyCMOTPEHHOTO TPOTrPAMMON.

2) YMeHue aHamu3upoBaTh MaTepual, yCTaHABIMBATh IPUYHMHHO-CIICACTBEHHBIC
CBSI3U.

3) OTBeThI Ha BOMPOCHI: MOJTHOTA, APTYMEHTUPOBAHHOCTD, YOCKICHHOCTD, yMe-
HUE.

4) KagyecTBo oTBeTa (€ro o0IIas KOMITO3HIIUS, JIOTHIYHOCTD, YOCKIEHHOCTh, 00-
I1asi SPyAUIIHS).

5) Ucnonb3oBaHue AOMOTHUTEIBHON JTUTEPATYPhI TIPH MOATOTOBKE OTBETOB.

B) IKAJIA OLCHUBAHUSA ISl 0POPMIICHUS UTOTOBOI OLIEHKH 10 TUCHUILINHE

Ouenka OnpenesieHue OLEHKHU

OT1iau4HOo OTnv4yHOE MOHMMAHHWE TpeaMeTa, BCe-
CTOPOHHHE 3HAHUS, OTIUYHBIE YMEHHUS
U BJIAJCHUS.

Xopouio JIOCTaTOYHO IOJIHOE MOHUMMAHUE IpeJi-
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MCTa, XOpOIIWMEC 3HAHUA, YMCHHUA WU BJia-

JICHUSL.
Y 10BIETBOPUTEIBHO [IpuemsneMoe TOHUMaHUE MPEIMETA,
YIIOBJIETBOPUTENIbHBIE 3HAHUS, YMEHUS
Y BJIAJICHUSL.
HeynosnerBopurensHo Pe3ynpTaThl 00y4eHHSI HE COOTBETCT-

BYIOT MUMHHMAaJIbHBIM Tpe60BaHI/I$IM.

CocraBui:
JOIEHT Kad. WH. 53. / U.H. TpymikoBa
3aB. kadenpoii uH. 3. / H.E. Ecennna

[JOKYMEHT MOAMUCAH 3NEKTPOHHOM NOAMMUCHIO
®reoy BO "PrPTY", PIPTY, EcennHa HaTtanbs EBreHbesHa,

[vpekTop
noanncAHO ®reoy BO "PrPTY", PIPTY, Xynes Bnagumup MeaHoBuy,
3ABEAYHOLLMM 3aBeaytowmii kadeapoit UMEMT

BbIMYCKAIOLLIEV
KA®E/PbI
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