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1 OBIIME ITOJIOKEHUA

OneHouHble MaTepHabBI — 9TO COBOKYIMHOCTh  y4€OHO-METOIUYECKUX
MaTepuaioB (MPAKTUYECKWX 3aJaHHi, OMUCcaHuid (GopM U Tpolexyp MPOBEPKH),
MpeIHA3HAYCHHBIX JUIs OIICHKM KadyecTBa OCBOCHHS OOYyYaroNMMHUCA JTaHHOM
nmuctuIuinebel kak yactu OITOIT.

[lenbs — OIEHUTH COOTBETCTBUE 3HAHWM, YMEHUM W BIAJCHUN, TPUOOPETEHHBIX
oOydJaronuMcsi B Ipolecce U3yuyeHus AUCHUILUIMHGI, 1eiasiM u TpedoBanusiM OIIOII B
X0/J1€ MPOBEJICHUS TPOMEKYTOUHON aTTEeCTAINH.

OcHoBHasi 3amaya — OO0ECHEYUTh OLEHKY YpOBHS CHOPMHPOBAHHOCTH
KOMIIETCHIIUM, 3aKPETIJICHHBIX 32 JUCLIUTUIMHOM.

KoHTponb 3HaHuii oOydaromuxcs MpoBOAUTCS B opMe MPOMEXKYTOUHOM
aTTeCTalllH.

[TpomexxyTouHas arTecTanus MPoOBOAUTCS B popMe 3aUeTa U HK3aMeHa.

dopma mpoBeAcHUS 3a4ETa - BBINOJHEHUE MPAKTUYECKOTO 3aJaHusl, MPEJCTaB-
JIEHHOTO B BUJE KOHTPOJIBHOU paboThl. DopMa MPOBENCHUS SK3aMEHA — BBITIOJIHCHUE
MMACbMEHHBIX U YCTHBIX 3aJIaHUi, CPOPMYIUPOBAHHBIX C YUETOM CONEpKaHUS ydeOHOM
T CUUTUIAHBI.

B sx3ameHanuoHHbI OWUJIET BKJIIOYAIOTCSA CIICAYIONINE 3aJaHus: MHCbMEHHOE
pedepupoBaHre TEKCTa M0 HAMPABICHUIO MOATOTOBKH, MUCbMEHHBIN MEPEBOJ] TEKCTa CO
CJIOBapeM, YCTHBIN MepeBoJi TeKcTa 0e3 cioBaps (MEepeBO C JUCTa) U YCTHas Oecena ¢
npenojaBaTesieM 1o TeMaMm, MPeyCMOTPEHHBIM Y4eOHOM MPOrpaMMOi JUCITUTIIIAHEI.

2 OITMCAHME MOKA3ATEJIEN 1 KPUTEPUEB OIIEHUBAHUSA KOMITETEHITAN

CdopMupoBaHHOCTH Kaxk/10M KOMIIETEHIIUU (MJIU €€ YaCTH) B pAMKaX OCBOCHUS
JAHHOM TMCUMITMHBI OLIEHUBAETCS 110 TPEXYPOBHEBOM IIKAJIE:

1) TMOpPOroBBIA YPOBEHB SIBISETCS 00A3aTENBHBIM JIJIS1 BCEX 00YUYaIOIIUXCS 10
3aBEPILIEHUH OCBOEHUS AUCIUILIUHBI;

2) MPOJBHUHYTHIN YPOBEHb XapaKTEPU3yeTCsl MPEBBIIIEHUEM MUHUMAIIbHBIX
XapaKTEPUCTUK CHOPMUPOBAHHOCTU KOMITETEHIIUMN 10 3aBEPUICHUU OCBOCHHUS IUC-
[UTITAHBI,

3) DTAJOHHBII YPOBEHb XAPAKTEPU3YETCSI MAKCUMAJIbHO BO3MOXXHOW BBIpa-
KEHHOCTbIO KOMITETCHIIUHN U SIBJISIETCA BAXKHBIM KAUECTBEHHBIM OPUEHTHUPOM JIJISI Cca-

MOCOBCPIICHCTBOBAHMNAL.
YpoBeHb 0CBOCHHS KOMIIETEHIUH, (POPMUPYEMBIX IUCHUIIIHHOM:

Onucanue Kpumepuee u WKa1bl OYEHUGAHUA NPAKMUYECKO20 3A0AHUS
(konmponavnan paooma):

HIkana ouennBanus Kpurepuii
3 Gamna KonTtponbHast paboTta BeiroiiHeHa 6e3 ommook
(3TaJIOHHBIN YPOBEHB)
2 Gaina KonrtponbHast paboTta BbIIIOJHEHA, HO UMEIOTCs OIHOKH (0T 2 710 5)
(MpOIBUHYTHIN YPOBEHB)
1 6ann KonrtponbHas paboTta BbIIIOTHEHA, HO UMEIOTCs oIHOKH (0T 6 10 9)
(TTOpOTOBBIN YPOBEHB)




0 GamoB KonTtponbHas paboTa BIMOTHEHA C OOIBIITMM KOJIMYECTBOM OIIIH-
ook (ot 10 u 6oiee)

Ha mnpomexyrounyro aTrectanuio (3a4eT) BBIHOCUTCS KOHTpOJIbHas paboTa,
BKJIFOUAIOIasi B ce0sl JIEKCUKO-TpaMMaTHUECKHUE 3aJaHusl, 110 TeMaM, MPEeayCMOTPEH-
HbIM y4eOHON NporpamMmol AMCHUILIMHBL. MaKCUMalbHO CTYIEHT MOXET HaOpath 3
Oayuta. MToroBslil Oamn CTyAE€HTA, MOJYYEHHBIH NPU NPOXOXKIAECHUU MPOMEXKYTOUHOU
aTTeCTalluy, MEPEBOUTCA B TPAAULMOHHYIO (OpPMY IO CHUCTEME «3aYTEHO», «HE 3a-
YTEHOM.

OneHka «3a4TeHO» BBICTABIIACTCSA CTYIEHTY, KOTOpbIi HaOpan He MmeHee 1
O0amna. OOsA3aTENbHBIM YCIOBUEM SIBJISIETCSI BBIIIOJHEHUE BCEX IPELYCMOTPEHHBIX B
TEYEHUE CEMECTPA MPAKTUYECKUX 3aJaAHUM.

OuneHka «He 3a4TEHO0» BBICTABISIETCS CTYJEHTY, KOTOpbI HaOpan menee 1 Gain-
7a (T.e. BBIOJIHWI 33J]aHUe C OOJBIIUM KOJMYECTBOM OIIMOOK) WIIM HE BBITIOJHUI K
MOMEHTY TIPOBEACHUS TPOMEXKYTOUYHOW AaTTECTAllMM BCEX MPEIyCMOTPEHHBIX B
TEUCHHH CEMECTpa MPAKTUIECKUX PadoOT.

DK3aMeH MPOBOJAUTCS MO OMJIeTaM, BKITIOYAIONTUX B c€0sl MICHhbMEHHBIE M YCTHHIE
3a/1anus, cChOpMyJIMPOBAHHBIE C YUETOM COJICPHKAHUS yUeOHON AUCIMILIAHBI.
JK3aMeHAIMOHHBbIN OWJIeT COCTOUT U3 CJEAYIOIIUX BONPOCOB:

1. ITucemenHsbIil nepeBoa Tekcta co ciaoBapéM (1200 meyaTHBIX CHMBOJIOB,
BpeMsl BbINIOJIHEHUS 3a1aHust 40 MUHYT)

2. Ycrubiit nepeBoa Tekcta ¢ aucta (2000 neyaTHbIX CUMBOJIOB, BpeEMs MOJ-
TOTOBKU 33JaHusl 5-7 MUHYT, 6€3 clioBapsi)

3. Ilucemennoe pedeprupoBaHuE MHOSI3BIYHOTO TEKCTa HA PYCCKOM SI3BIKE
(5000 meyaTHBIX CUMBOJIOB CO CJIOBAPEM, BPEMS BBINOJHEHUS 3aaHus 2
aKaJeMHYECKHUX Yaca)

4. becena c mpemnojaaBaTelieM IO TemaM, MPEIYCMOTPEHHBIM Y4eOHOU
IPOTPAMMOM TUCIIUTIINHBI.

a) onucanue Kpumepues u WKa1bl OYEHUBAHUA NPAKMUYECKO20 3A0AHUS
(nucbmennblil nepeeod mexcma co c106apém):

HIkana ouennBanus Kpurepuii

3 Gamna IlepeBon BBIMTOMHEH 0€3 CMBICIOBBIX M JIEKCHKO-TPAMMATHYECKUX
(3TaJIOHHBIN YPOBEHB) (01105 (700 S

2 Gaina [lepeBon BBINIOMHEH 0€3 CMBICIOBBIX OHMIMOOK, HO MMEIOTCS JIEKCHU-

(MpONBUHYTHIN YPOBEHB) | KO-TPaMMaTHYECKHE HETOYHOCTH (OT 2 110 4)
1 6ann [lepeBox  BBINOJNHEH  CO  CMBICIOBBIMH M JIGKCHUKO-

(TTOpOTOBBIN YPOBEHB) rpaMMaTHYeCKUMU ommuoOkamu (0T 5 10 7)

0 6amtoB [lepeBon HE BBITIOTHEH MM KOJIMYECTBO CMBICIOBBIX M JICKCHKO-

rpaMMaTHYecKuX ommook Oosee §

0) onucanue Kpumepues u WIKAa1bl OYEHUBAHUA NPAKMUYECKO20 3A0AHUS
(ycmHubwlii nepesod mexkcma c aucma):



Ixana oneHUBaAHUA

Kpurepuii

3 Gamna CopepxarenpHasi WIAEHTHUYHOCTb TEKCTa IEPEBO/A, OTCYTCTBHUE
(9TaIOHHBIN YPOBEHb) IrpaMMaTHYECKHX, JIEKCUYECKUX U CTHUIMCTUYECKUX OHIMOOK
2 Gaina HekoTopple HETOUHOCTH B NEPEBOJIE I'PAMMATHYECKUX KOHCTPYK-

(MpOnBUHYTHIN YPOBEHB)

AN, JTEKCUYECKUX CAWHHMI], HE MCKAKAIOIIMX 00IIee colepkaHue
TEKCTa-OpUTHHATIA

1 6ann
(OpOroBBIil YpOBEHB)

[lepeBon TeKkcTa COMEPIKUT JICKCHKO-TPAMMATHYECKHE U CTUIIHCTH-
YEeCKHUE OIIMOKHU, KOTOPBIE TPUBOIAT K HETOUHOH Mepeaade CMbIcia
TEKCTa-OpUTHHAIA(OT 5 710 7), HO HE UCKAXKAIOT €r0 MOJHOCTHIO

0 6amtoB

ITepeBom TeKCTa COAEPKUT OOJNBIIOE KOJIUYECTBO JIEKCHKO-
rpaMMaTHYECKUX U CTUIIMCTHYECKUX OmHUOO0K (0T 8 u 6onee), KoTo-
pbIe IPUBOIAT K TPYOOMY MCKaKCHHE CMBICIIA COACPKAHMS TEKCTa-
OpHUTHHaJIA

8) onucanue Kpumepuee u uiKajibl OUCHUBAHUA NPAKMUUECKO20 3a0anus

(nucomennoe peghepuposanue):

IlIkana ouenueanusn

Kpumepuii

3 6ama PedepupoBanue 4€TKO CTPyKTypHpOBaHO. BrimonHeHno 6e3 cmbic-
(3TaJIOHHBIN YPOBEHB) JIOBBIX, JICKCHYECKHUX, TPAMMaTHYECKUX OMIHOO0K
2 Gamna PedepupoBanue 4E€TKO CTPYKTypuUpOBaHO. MMEIOTCS HEKOTOpHIE

(MpOABUHYTHINA YPOBEHB)

HETOYHOCTH B MEPEBOJIE TPAMMATUYECKUX KOHCTPYKIIMM, JeKCHUYe-
CKUX €IMHUI], OJTHAKO MMOTPEIIHOCTH MEepeBoJa He HapymIalT 00-
IIET0 CMbICJIa OpUTHHAJIA

1 Gayn
(TTOpOTOBBIN YPOBEHB)

Pedepar He crpykrypupoBaH. MeroTcst iekcuueckue, rpaMMaTh-
Yyeckue omuoku (0T 5 10 7), KOTOphIE MPUBOAAT K YaCTUYHOMY HC-
Ka)KEHHIO CMBICJIa COICP>KaHUsI TEKCTa-OpUTHHAIA

0 daoB

He coGmonena crpykrypa pedepupoBanus. Mimeercs 60mbioe Ko-
JUYECTBO JICKCUKO-TPAMMATUYECKUX OIMNOOK (0T 8 1 omee), KOTo-
pBIe TIPUBOMIAT K TpyOOMY HCKa)KEHHE CMBICTIA COACPIKaHUS TEKCTa-
OpUTHHAJA

2) onucanue Kpumepueeé u WKajibl OUeHU6ARUA NPAKMUYECKO20 3a0anus

(ycmuasa oeceda c npenooagamesnem):

IxaJga oneHUBaAHUA

Kpurepuii

3 Gamna
(3TaJIOHHBIN YPOBEHB)

JlaH TIOJIHBIN, Pa3BEpHYTHIM OTBET Ha IOCTABJICHHBIN Bompoc. Her
JIEKCUUYECKUX M T'PaMMAaTHYECKUX OUIMOOK, B OTBETE IPOCIIEKHUBA-
€TCsl YeTKasl CTPYKTYpa, JIOTHUECKas MOCIIEN0BATEIbHOCTh

2 baina
(TPOABUHYTHIN YPOBEHB)

OTBeT 4eTKO CTPYKTYPUPOBAH, JJOTUUYEH, MOTYT OBITh JOMYIIEHBI 2-
3 JIeKCMYECKHME WU  TPaMMATUYECKUE  HETOYHOCTH WM
HE3HAYUTEJbHbIE ONIMOKH, HCIPABICHHBIE CTYIEHTOM C IOMOIIBIO
MIpEenoJiaBaTes

1 6ann
(OpOroBBIil YpOBEHB)

JlaH HEeIOCTAaTOYHO TMOJIHBIM U HEIOCTATOYHO Pa3BEPHYTHIM OTBET.
Nwmerotcs rpy0Oble TpaMMaTHYECKUE U JIGKCHYECKHe OIMOKHU (4-5
OmuOOoK)

0 6amtoB

OTBeT Ha BOMPOC MOJHOCTHIO OTCYTCTBYET UM HE COOTBETCTBYET
TeME YyCTHOH Oecelbl, COIACPKUT MHOTOUMCIICHHBIE TpyObIe
JIEKCUYECKUE W TPAMMATUYECKUE OMTUOKH (CBHIIIE 6).

B CcOBOKYIHOCTH CTYJIEHT MOKET HaOpaTh 12 0anmioB, YTO COOTBETCTBYET OLIEHKE




«0TJAn4YHO». OIEHKE «XOPOI0» COOTBETCTBYET MOKa3aTellhb B Auama3oHe oT 11 mo 7
0amnoB. OIEHKE «YyJAOBJETBOPUTEJILHO» COOTBETCTBYET IOKa3aTellb B JUana3oHe OT 6
10 4. bayuel ot 3 10 0 COOTBETCTBYIOT OIICHKE «HEY/10BJIE€TBOPUTEIbHOY.

3 ITACHHOPT OHEHOYHbBIX MATEPHAJIOB 110 JUCHUIIJIMHE

KonTposmpyemblie pa3aessl (TeMbl) Kon koHTpostupyemoi Bupn, meron, popma
AMCUMILINHBI KOMIIETCHIUH (WJIM e€é | OLIEHOYHOI0 Meponpus-
4acT) THSA
1. Ryazan State Radio Engineering University YK-4 3auer
(Ps3arckuit roCy1apCTBEHHBIH YK-4.1

pa,Z[I/IOTeXHI/I‘-IeCKI/Iﬁ yHI/IBepCI/ITeT)

2. Nature of engineering (OCHOBBI HH)KEHEPHOTO YK-4 3auer

jena) YK-4.1

3. History of engineering (McTopust uHX)eHEpHO- YK-4 3auer

TO Jena) YK-4.1

4. Fields of engineering (O6yacTi MHXSHEPHUH ) YK-4 3auver
YK-4.1

5. Famous engineers (3HaMEHHUTbIE HHKEHEPHI) YK-4 3auer
YK-4.1

6. My future profession is an Engineer (Mos YK-4 3ader

Oynywas nmpogeccus HHKEHEP) YK-4.1

7. 20" Century Greatest Engineering Achieve- YK-4 3auer

ments (Beaudaiimue goctmwkeHus 20-ro Beka B YK-4.1

00J1aCTH MHXKEHEPHOTO JIeTIa)

8. History of the Transistor (Mcropus Tpan3u- YK-4 3auyer

cTOpa) YK-4.1

0. Digital Electronics (Ludpoast anekTpoHuka) YK-4 3auyer
YK-4.1

10. Integrated circuits (MaTeTpaibHBIC CXEMBI) YK-4 3auer
YK-4.1

11. Electronics circuits (3eKTPOHHBIE CXEMBI) YK-4 3aver
YK-4.1

12. Semiconductor devices (IToaymnpoBoaHu- YK-4 3auer

KOBBIC YCTPOMCTBA) YK-4.1

13. History of Radio and Television (Mcropus YK-4 3ader

[paIo U TEICBUIACHHS) YK-4.1

14. Radar and Radar tracking systems (Pagap u YK-4 3auer

[PAJMOIOKAIIMOHHEIC CUCTEMBI) VK-4.1




YK-4.2
15. Laser devices. Laser Radar (JIazepHbie YK-4 3auer
ycTpoiicTBa. JlazepHbiii pagap) YK-4.1
YK-4.2
16. Global positioning System (GPS) and its YK-4 3ayer
applications YK-4.1
(CriyTHUKOBAs CECTEMa HaBHUTAIUH U €€ MPH- VK-4.2
MCHEHHE) )
17. Past, present and future of GLONASS YK-4 3auer
(ITporutoe, HacTosIIEe U OyayIee riao0aihb- YK-4.1
HOU HABUTAIIMOHHOM CIIYTHUKOBOW CHUCTEMBI YK-4.2
«"JIOHACCy)
18. Electromagnetic waves and antennas YK-4 3auer
(D7eKTpOMarHUTHBIC BOJTHBI M aHTCHHBI) YK-4.1
YK-4.2
19. Higher Education in Russia and Foreign YK-4 3aver
Countries (Brictiee oOpa3oBanue B Poccuu u YK-4.1
3a pyoexom) VK-4.2
20. Use of Computer in Engineering (Mcmoib- YK-4 IK3aMeH
30BaHHE KOMIIBIOTEPOB B 00JIACTH WHKCHEPHH) YK-4.1
YK-4.2
21. Parts of computer systems. Software and YK-4 9K3aMeH
Hardware (CocTaBistoniyue KOMITbIOTEPHOH CH- YK-4.1
cTeMbl. [I[porpaMMHOe 1 anmapaTHOe o0ecrede- VK-4.2
HYC)
22. Operating Systems and Application pro- YK-4 9K3aMeH
grams (OrepaMoOHHbIE CUCTEMBI U TIPUKJIIATHEIC YK-4.1
MIPOTPaAMMBI) VYK-4.2
23. Computer networks. The Internet (Kommbro- YK-4 IK3aMeH
TepHBIC ceT. IHTepeHeT) YK-4.1
YK-4.2
24, Communication Systems (CHCTEMBI CBSI3H) YK-4 IK3aMeH
YK-4.1
YK-4.2
25. Fiber-Optic Technology (OnroBonokoHHas YK-4 IK3aMeH
TEXHOJIOTHS) YK-4.1
YK-4.2
26. Maintenance and Improvement (TexHwuue- YK-4 9K3aMeH
CKOe 00CITy>)KHBaHWE) YK-4.1
YK-4.2

4 THUHOBBIE KOHTPOJIBHBIE 3AJIAHUSA NJIN UHBIE MATEPUAJIbBI

4.1. IIpomesxxkyTouyHas arrecTanus B opMe 3a4yera

Koa xomMnereHuun Pe3yabTaTsl ocBoenus OIIOIT
Conep:kanue KOMIeTEeHIIHI
YK-4 CriocoOeH OCyIIeCTBIATHICIOBYI0O KOMMYHUKALIUIO B YCTHOM U MUCbMEHHOM

dopmax Ha TocymapcTBeHHOM si3bike Poccuiickoit dexepanvu UM MHOCTPAH-
HOM(BIX) SI3BIKE(aX)




YK-4.1: BeinoJnsier nepesog npo¢gecCHOHATBHBIX TEKCTOB ¢ HHOCTPAHHOTO f13bIKA HA FOCYyapCTBeHHbI 1361k PD n
€ roCy1apCcTBEHHOro si3bika P® Ha nHOCTpPaHHBIM, BaJeeT Pa3InYHbIMH CIIOCO0AMH AHAJIM3Aa HHOS3bIYHBIX TEKCTOB

TunoBasi KOHTpPOJILHasA padoTa
Reading, translating and use of the professional vocabulary
Task 1. — Read and translate the text «Functions of an engineer».

Functions of an engineer

Engineers apply mathematics and sciences such as physics to find suitable solutions to problems or to
make improvements to the status quo. More than ever, engineers are now required to have knowledge of relevant
sciences for their design projects. As a result, they may keep on learning new material throughout their career.

If multiple options exist, engineers weigh different design choices on their merits and choose the solution
that best matches the requirements. The crucial and unique task of the engineer is to identify, understand, and in-
terpret the constraints on a design in order to produce a successful result. It is usually not enough to build a tech-
nically successful product; it must also meet further requirements.

Constraints may include available resources, physical, imaginative or technical limitations, flexibility for
future modifications and additions, and other factors, such as requirements for cost, safety, marketability, and ser-
viceability. By understanding the constraints, engineers derive specifications for the limits within which a viable
object or system may be produced and operated.

As engineers typically attempt to predict how well their designs will perform to their specifications prior
to full-scale production, they use, among other things: prototypes, scale models, simulations, destructive tests,
nondestructive tests, and stress tests. Testing ensures that products will perform as expected.

The study of failed products is known as forensic engineering, and can help the product designer in eval-
uating his or her design in the light of real conditions. The discipline is of greatest value after disasters, such as
bridge collapses, when careful analysis is needed to establish the cause or causes of the failure.

Task 2. Find in the text «Functions of an engineer» the English equivalents to the following Russian words
and expressions:

Oepanuuenus, mpeboganus, yo6eoumocs 6 wem-iubo, 8 HamypaibHyl0 eUYURY, KIouesds (8adcHas) 3adayd, no-
JIOJCUMETbHOE KA4eCmB0, GbINOIHAMY (0CYyUleCmensimy) 4mo-1ubo, mexHuueckue yciogus (mpeboganus), yco-
8epUIeHCMBOBANIE, HAXOOUMb NHOOX00sAUee peuleHue.

Task 3. Translate the underlined sentences in the text «Functions of an engineer» (in writing).

Task 4. Match the following words from the text to their definitions:
a) option  b) simulation c¢) evaluate d)prior e) collapse f) viable g) merit

1) advantage  2) assess 3) variant 4) crash  5)modeling  6) realizable 7) previous

Task 5. Are these statements true or false according to the contents of the text. Correct the false one using
the text.

1. The study of failed products is known as forensic engineering.

2. Testing ensures that products will perform as expected.

3. The engineers can’t keep on learning new material throughout their career.

4. Forensic engineering can help the product designer in creation of unique objects.

5. If multiply options exist, engineers choose two or three solutions that best match the requirements

4.2. IlpomexyTouHasi aTTecTanusa B opMe 3K3aMeHa

Konx komnerenunu PesyabtaTel ocBoenust OITOIT
Coaep:xaHue KoMIeTeHIUI
YK-4 Crioco0eH OCyLIECTBIATh JIEI0BYI0O KOMMYHHMKAIIUIO B YCTHOW M NHCHMEH-

HOUi (popmax Ha rocymapcTBeHHOM si3bike Poccuiickoit denepanun u WHOA
CTpaHHOM(BIX) SI3bIKE(aX)



http://en.wikipedia.org/wiki/Safety_engineering
http://en.wikipedia.org/wiki/Serviceability_%28computer%29
http://en.wikipedia.org/wiki/Serviceability_%28computer%29
http://en.wikipedia.org/wiki/Specifications
http://en.wikipedia.org/wiki/Prototype
http://en.wikipedia.org/wiki/Scale_model
http://en.wikipedia.org/wiki/Simulation
http://en.wikipedia.org/wiki/Destructive_testing
http://en.wikipedia.org/wiki/Nondestructive_testing
http://en.wikipedia.org/wiki/Stress_testing
http://en.wikipedia.org/wiki/Forensic_engineering
http://en.wikipedia.org/wiki/Product_design
http://en.wikipedia.org/wiki/Bridge_collapse
http://en.wikipedia.org/wiki/Forensic_engineering
http://en.wikipedia.org/wiki/Forensic_engineering
http://en.wikipedia.org/wiki/Product_design

YK-4.1: BoinoJHsieT nepeBoa npohecCHOHAIBHBIX TEKCTOB ¢ HHOCTPAHHOTO SI3bIKA HA TOCYAAPCTBEHHBII A3bIK PO 1
€ roCy1apCcTBEHHOro si3bika P® Ha MHOCTPaHHBIM, BJIaJeeT Pa3IuYHbIMH CIIOCO0AMH AHAJIM3Aa HHOS3bIYHBIX TEKCTOB

YK 4.2: YcTHO npeacraBiaseT pe3yjabTaThbl cBoeii ACATECJIbHOCTH HA HHOCTPAHHOM fI3BIKE, MOXKET MOAACPKUBATH pa3-
roBOp B X0A€ UX 06cy>1mem/m

a) THIIOBO# TEKCT JJisi IMICbMEHHOT0 nepesoaa co CJIOBapéM

Transistors

Today, when we refer to electronics, we are usually referring to things containing transistors.
Transistors are devices that switch electric currents on and off or amplify electric currents. They use
specially prepared substances to do this, and are used individually or in clusters of up to several million
on integrated circuits. The transistor got its start in the 1940s when engineers began looking for a
replacement for the electron tube, an earlier device for amplification and switching. The electron tube
was based on the light bulb, so it was big, fragile, and created a lot of excess heat.

The inventors of the point-contact germanium transistor were John Bardeen, and Walter Brattain,
who worked under William Shockley, at Bell Telephone Laboratories in New Jersey. In 1939, Brattain
and Shockley began to work together on an electron tube replacement made of the chemical element
germanium, a semiconductor. Germanium and other semiconductors had been used for many years in
point-contact diodes, which consist of a small sample of semiconductor crystal with a permanent
electrical connection at one end and an adjustable connection at the other. When the “cat’s whisker” is
adjusted correctly, the diode acts as a one-way valve for electric current. Brattain and Shockley believed
that they could modify the diode so that they could regulate the current the same way the grid in an
electron tube regulates current. The device did not work. Walter Brattain and John Bardeen returned to
the idea in the middle 1940s. They found a new way to connect the germanium crystal to a circuit that
allowed it to amplify current.

0) TUIOBO¥ TEKCT JJIs1 YCTHOI'O MepeBo/ia ¢ JUCTa

The Internet

The conceptual foundation for creation of the Internet was largely created by three individuals and a
research conference, each of which changed the way we thought about technology by accurately predicting its
future:

Vannevar Bush wrote the first visionary description of the potential uses for information technology with
his description of the “memex” automated library system. Norbert Wiener invented the field of Cybernetics,
inspiring future researchers to focus on the use of technology to extend human capabilities.

The 1956 Dartmouth Artificial Intelligence conference crystallized the concept that technology was
improving at an exponential rate, and provided the first serious consideration of the consequences. Marshall
McLuhan made the idea of a global village interconnected by an electronic nervous system part of our popular
culture.

In 1957, the Soviet Union launched the first satellite, Sputnik I, triggering US President Dwight
Eisenhower to create the ARPA agency to regain the technological lead in the arms race. ARPA appointed J.C.R.
Licklider to head the new IPTO organization with a mandate to further the research of the SAGE program and
help protect the US against a space-based nuclear attack. Licklider evangelized within the IPTO about the
potential benefits of a country-wide communications network, influencing his successors to hire Lawrence
Roberts to implement his vision.

Roberts led development of the network, based on the new idea of packet switching invented by Paul
Baran at RAND, and a few years later by Donald Davies at the UK National Physical Laboratory. A special
computer called an Interface Message Processor was developed to realize the design, and the ARPANET went
live in early October, 1969. The first communications were between Leonard Kleinrock’s research center at the
University of California at Los Angeles, and Douglas Engelbart’s center at the Stanford Research Institute.

The first networking protocol used on the ARPANET was the Network Control Program. In 1983, it was
replaced with the TCP/IP protocol invented by Robert Kahn, Vinton Cerf, and others, which quickly became the
most widely used network protocol in the world.

In 1990, the ARPANET was retired and transferred to the NSFNET. The NSFNET was soon connected to
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the CSNET, which linked Universities around North America, and then to the EUnet, which connected research
facilities in Europe. Thanks in part to the NSF’s enlightened management, and fueled by the popularity of the
web, the use of the Internet exploded after 1990, causing the US Government to transfer management to
independent organizations starting in 1995.

B) THIIOBO#i TEKCT /IS NUCbMEHHOTO0 pedepupoBaHUs

Microcontrollers

A microcontroller (also microcontroller unit, MCU or uC) is a small computer on a single integrated cir-
cuit consisting of a relatively simple CPU combined with support functions such as a crystal oscillator, timers,
watchdog, serial and analog I/O etc. Program memory in the form of NOR flash or OTP ROM is also often in-
cluded on chip, as well as a, typically small, read/write memory.

Microcontrollers are designed for small applications. Thus, in contrast to the microprocessors used in per-
sonal computers and other high-performance applications, simplicity is emphasized. Some microcontrollers may
operate at clock frequencies as low as 32kHz, as this is adequate for many typical applications, enabling low
power consumption (milliwatts or microwatts). They will generally have the ability to retain functionality while
waiting for an event such as a button press or other interrupt; power consumption while sleeping (CPU clock and
most peripherals off) may be just nanowatts, making many of them well suited for long lasting battery applica-
tions.

Microcontrollers are used in automatically controlled products and devices, such as automobile engine
control systems, remote controls, office machines, appliances, power tools, and toys. By reducing the size and
cost compared to a design that uses a separate microprocessor, memory, and input/output devices, microcontrol-
lers make it economical to digitally control even more devices and processes.

Embedded design

The majority of computer systems in use today are embedded in other machinery, such as automobiles,
telephones, appliances, and peripherals for computer systems. These are called embedded systems. While some
embedded systems are very sophisticated, many have minimal requirements for memory and program length,
with no operating system, and low software complexity. Typical input and output devices include switches, re-
lays, solenoids, LEDs, small or custom LCD displays, radio frequency devices, and sensors for data such as tem-
perature, humidity, light level etc. Embedded systems usually have no keyboard, screen, disks, printers, or other
recognizable 1/O devices of a personal computer, and may lack human interaction devices of any kind.

Interrupts

It is mandatory that micro-controllers provide real time response to events in the embedded system they
are controlling. When certain events occur, an interrupt system can signal the processor to suspend processing the
current instruction sequence and to begin an interrupt service routine (ISR). The ISR will perform any processing
required based on the source of the interrupt before returning to the original instruction sequence. Possible inter-
rupt sources are device dependent, and often include events such as an internal timer overflow, completing an
analog to digital conversion, a logic level change on an input such as from a button being pressed, and data re-
ceived on a communication link. Where power consumption is important as in battery operated devices, interrupts
may also wake a micro-controller from a low power sleep state where the processor is halted until required to do
something by a peripheral event.

Programs

Micro-controller programs must fit in the available on-chip program memory, since it would be costly to
provide a system with external, expandable, memory. Compilers and assembly language are used to turn high-
level language programs into a compact machine code for storage in the micro-controller’s memory. Depending
on the device, the program memory may be permanent, read-only memory that can only be programmed at the
factory, or program memory may be field-alterable flash or erasable read-only memory.

Other microcontroller features

Since embedded processors are usually used to control devices, they sometimes need to accept input from
the device they are controlling. This is the purpose of the analog to digital converter. Since processors are built to
interpret and process digital data, i.e. 1s and Os, they won’t be able to do anything with the analog signals that
may be being sent to it by a device. So the analog to digital converter is used to convert the incoming data into a
form that the processor can recognize. There is also a digital to analog converter that allows the processor to send
data to the device it is controlling.

In addition to the converters, many embedded microprocessors include a variety of timers as well. One of
the most common types of timers is the Programmable Interval Timer, or PIT for short. A PIT just counts down
from some value to zero. Once it reaches zero, it sends an interrupt to the processor indicating that it has finished
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counting. This is useful for devices such as thermostats, which periodically test the temperature around them to
see if they need to turn the air conditioner on, the heater on, etc.

Time Processing Unit or TPU for short is a sophisticated timer. In addition to counting down, the TPU
can detect input events, generate output events, and perform other useful operations.

Dedicated Pulse Width Modulation (PWM) block makes it possible for the CPU to control power con-
verters, resistive loads, motors, etc., without using lots of CPU resources in tight timer loops.

Universal Asynchronous Receiver/Transmitter (UART) block makes it possible to receive and transmit
data over a serial line with very little load on the CPU.

For those wanting Ethernet one can use an external chip like Crystal Semiconductor CS8900A, Realtek
RTL8019, or Microchip ENC 28J60. All of them allow easy interfacing with low pin count.
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