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1 OBIIUE ITOJIOXKEHUA

OueHOYHbIE MaTepualibl — 3TO COBOKYIHOCTh  Y4€OHO-METOIUYECKHX
MaTepuanoB (MPAaKTUYECKWX 3aJaHWid, OMUCaHWKW (OpM W TIPOLETYyp IPOBEPKH),
MpEJHA3HAYEHHBIX IS OIIEHKM KayeCcTBa OCBOEHUSA OOYYalOIIUMUCS JTaHHOU
mucruIuinebel Kak yactu OITOIT.

[lenb — OIEHUTH COOTBETCTBUE 3HAHWM, YMEHUM W BIAJCHUN, TPHUOOPETEHHBIX
oOyJarommmMcsl B MPOIECcce M3YYeHUs AUCIUILIMHEI, 1eisaM U TpedoBanusm OIIOII B
X0/]1€ MPOBEJICHUS TPOMEKYTOUHOM aTTECTaIIUH.

OcHoBHast 3ajaya — OO0ECMEUYUTh OIICHKY YpOBHSA C(POPMHPOBAHHOCTH
KOMITETEHITNH, 3aKPETIJICHHBIX 32 JTUCIUILUIMHOMN.

KouTpons 3HaHuit oOydaromuxcs MpoBOAUTCS B GhopMe MPOMEKYTOUHON
aTTECTAllNU.

[TpomexxyTouHas aTTecTanys MPOBOAUTCS B GOpME 3aUeTa U dK3aMeHa.

dopma mpoBeAcHUs 3a4€Ta - BBINIOJHEHUE MPAKTUYECKOTO 3aJlaHMsl, MPEICTaB-
JIGHHOTO B BUJI€ KOHTPOJBHON paboThl. DopMa MpOBEACHUS K3aME€HA — BBIMIOJIHECHUE
MUCHbMEHHBIX U YCTHBIX 3a/IaHu#, CDOPMYIMPOBAHHBIX C YYETOM COJIEpKaHMs y4eOHOM
JTUCIUIIINHEI.

B »k3aMeHaAIMOHHBIN OWJIET BKIIIOYAIOTCS CJCAYIONIME 3aJaHus: MUCbMEHHOE
pedepupoBanre TeKCTa 1O HAIPABISCHUIO MOJTOTOBKH, MMUCHbMEHHBIN MEPEBO TEKCTa CO
CJIOBapeM, YCTHBIN IepeBoJi TeKcTa 0e3 cioBaps (MEpeBoj C JUCTa) U YCTHas Oecena ¢
mpernojaBaTesieM 1o TeMaM, IPeTyCMOTPEHHBIM YIeOHOM MporpaMMOi JUCITUTIIIAHEI.

2 OITMUCAHUE NMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUSA KOMITETEHIIAN

CdopMupoBaHHOCTH KaXk10H KOMIIETEHIIUU (MJIU €€ YaCTH) B PAMKaX OCBOCHUS
JAHHOW TUCUUIUIMHBI OLIEHUBAETCS 110 TPEXYPOBHEBOM IIKAJIE:

1) TIOPOTOBBIN YPOBEHb SIBISACTCS 0053aTEIBHBIM /I BCEX 00YJArOIIUXCS 110
3aBEPIICHUN OCBOCHUS TUCUUILINHBI;

2) TPOABUHYTHIA YPOBEHBb XapaKTEPU3YETCS MPEBBILIEHUEM MUHUMAIbHBIX
XapaKTEPUCTUK CHOPMHUPOBAHHOCTH KOMIIETEHITUHN IO 3aBEPIIICHIUN OCBOCHUS JIHUC-
IUIUIUHBI;

3) DJTaJOHHBIA YPOBEHb XapaKTEPU3YETCS MAKCHUMAaJIbHO BO3MOXKHOM BBIpaA-
KEHHOCTHIO KOMIIETECHIIMHN U SIBJIIETCA BAXKHBIM KQU€CTBEHHBIM OPUEHTUPOM IS Ca-

MOCOBCPIIICHCTBOBAHMNA.
YpoBeHb 0CBOCHHSI KOMIIETEHIU, (POPMUPYEMBIX AUCHUIIIMHOM:

Onucanue Kpumepueg u WKA1bl OYEHUBAHUA NPAKMUYECKO20 3A0AHUA
(konmponvnaa padoma):

IlIka/ia oneHUBaAHUA Kpurepnii
3 Gamra KontponbHas paboTa BeImogHEHA 0€3 OMHMOOK
(3TaIOHHBIN YPOBEHB)
2 Oamna KonTposibHast paboTa BITOIHEHA, HO UMEIOTCS OMHOKHU (0T 2 10 5)
(IpOABMHYTHIN YPOBEHB)
1 Gamn KonTposibHast paboTa BIOJHEHA, HO UMEIOTCSI OmHOKH (0T 6 710 9)
(OpOTroBbIil YpOBEHD)




0 GamioB KonTtponbHas paboTa BIMOTHEHA C OOJIBIITUM KOJIMYECTBOM OIIIH-
ook (ot 10 u 6osee)

Ha mpomexyTouHyl0 arrecTaluio (3a4eT) BBIHOCUTCS KOHTpPOJIbHAsg padora,
BKJIIOUAIOLIasi B ce0sl JIEKCUKO-TpaMMaTHUECKHUE 3aJjaHusl, [0 TeMaM, MPe1yCMOTPEH-
HbIM y4€OHON MpOrpaMMmol JAUCHUUIUIMHBI. MaKCUMalIbHO CTYyJIE€HT MOXET Ha0parh 3
Oaymna. MToroBslil Oamn CTyAE€HTA, MOJYYEHHBIH NPU MPOXOKIECHUU MPOMEKYTOUHON
aTTeCcTalluy, MEPEBONUTCSA B TPAAULMOHHYIO (POPMY IO CUCTEME «3aUTEHO», «HE 3a-
YTEHO.

OneHka «3a4TeHO» BBICTABIACTCA CTYNEHTY, KOTOpbIii HaOpamn He MmeHee 1
0amna. OOsA3aTENbHBIM YCJIOBUEM SIBIISIETCSl BBIIIOJHEHUE BCEX IMPENYCMOTPEHHBIX B
TEYEHHE CEMECTPA MPAKTUUECKHUX 3aJaHUI.

OuneHka «He 3a4TEHO0» BBICTABIISIETCS CTYJIEHTY, KOTOPbI HaOpan meHee 1 Gain-
7a (T.e. BBIIOJHWI 33JaHUE C OOJBIIMM KOJUYECTBOM OIIMOOK) WIJIM HE BBIMOIHHWI K
MOMEHTY NIPOBEICHHsI IIPOMEKYTOUHOM aTTeCTallMd BCEX MPEAYCMOTPEHHBIX B
TEYEHUH CEMECTpPa MPAKTUUECKUX padoT.

DK3aMeH NMPOBOAUTCSA MO OUieTaM, BKIFOYAIOIIUX B c€0sl MUCbMEHHBIE U YCTHBIE
3a/1anusi, cPOpMyJIUPOBAHHBIE C YUETOM COACPKAHUS YU€OHON AUCIUIUIUHBI.
JK3aMEeHALMOHHBINA OUJIET COCTOUT M3 CJIeAYINAX BOMPOCOB:

1. [MucbmenHsbId mepeBosi TekcTa co cioBapéM (1200 medyaTHBIX CHUMBOJIOB,
BpPEMS BBITTOTHCHHUS 3a1aHust 40 MUHYT)

2. YcrHbIi niepeBoa Tekcra ¢ aucTa (2000 meyaTHBIX CHMBOJIOB, BpEeMsI TIOJI-
TOTOBKH 3aJ]aHusl 9-7 MUHYT, 0€3 cloBapsl)

3. Ilucemennoe pedeprupoBaHUE HHOSI3BIYHOTO TEKCTAa HA PYCCKOM SI3BIKE
(5000 meyaTHBIX CUMBOJIOB CO CJIOBApEM, BpEMsI BBINOJHEHUS 3adaHus 2
aKaJeMHYCCKHX Yyaca)

4. becena c mpemojaaBaTelieM [0 TemaM, MPEIyCMOTPEHHBIM Y4eOHOU
IpOrpaMMON TUCIUIUINHBI.

@) onucanue Kpumepueg u WKAaNbl OYeHUBAHUA RPAKMUYECKO20 3A0AHUSA
(nucbMeHHbLIL NEPEEO0 MEKCMA CO C06APEM):

IlIka/1a oueHUBaAHUA Kpurepnii

3 banna [lepeBoa BBINOJIIHEH 0€3 CMBICIOBBIX U JIEKCUKO-TPaMMaTHUYECKHUX
(2TamOHHBIN YPOBEHB) OIMO0OK

2 Ganna [TepeBon BhINOTHEH 0€3 CMBICTOBBIX OMMUOOK, HO UMEIOTCS JIEKCH-

(IpOZBHHYTHIN YPOBEHb) | KO-TpaMMaTHYECKHE HETOUYHOCTH (0T 2 110 4)
1 6ann [lepeBon  BBIMOTHEH co CMBICIIOBBIMU U JIEKCHKO-

(OpOTroBBIil YPOBEHH) rpaMMaTHYeCKUMU omuOKamu (0T 5 110 7)

0 6amnoB [TepeBos HE BBINOJIHEH MM KOJWYECTBO CMBICIOBBIX U JIEKCHKO-

rpaMMaTHYecKuX omuOok Oosee 8

0) onucanue Kpumepuee u WKAbl OYEeHUSAHUS RPAKMUYECKO20 3A0aAHU
(vemmuolit nepeeoo mexcma ¢ aucma):



IxaJna oneHUBAHUA

Kpurepuii

3 Gamna CopepxarenpHasi WIEHTHUYHOCTb TEKCTa IEPEBO/AA, OTCYTCTBHUE
(3TaJIOHHBIN YPOBEHB) rpaMMaTHYECKHX, JIEKCHUECKUX M CTHIMCTHYECKUX OIIHOOK
2 Oama HekoTopple HETOUHOCTH B MEPEBOJIE I'PaMMAaTUYECKUX KOHCTPYK-

(MpOIBUHYTHIN YPOBEHB)

UM, JTEKCUYECKUX CJMHMI], HE MCKAKAIOIIMX OOIIee COoACpiKaHHe
TEKCTa-OpUTrhHAaJIa

1 6ann
(IOpOrOBBI YPOBEHB)

[lepeBoa TekcTa COAEPKUT JIEKCUKO-TPaMMaTHYE€CKHE U CTUIHCTH-
YEeCKUE OLIMOKM, KOTOpbIE IPUBOIAT K HETOUHOH Mepeaayde cMplcia
TeKCTa-OpuUruHana(oT 5 10 7), HO HE UCKaXalOT €ro MOJIHOCThIO

0 0anoB

[TepeBom TEKCTa COACPKHUT OONBIIOE KOJIMYECTBO JIEKCHUKO-
rPaMMaTHYECKUX U CTUIMCTHYECKUX OomHUO0K (0T 8 u Oonee), KOTo-
pBI€ IPUBOJAT K TPYOOMY MCKaKCHHE CMBICIIA COACPKAHMS TCKCTa-
OpHUTHHAJIA

3) onucanue Kkpumepuee u UWKajibl OUeHUBAHUA NPAKMUUECKO20 3a0anus

(nucemennoe peghepuposanue):

Illkana ouenueanus

Kpumepuii

3 Gama PedepupoBanue 4€TKO CTpyKTypHpoBaHO. BrimonHeHo 6e3 cMbic-
(3TaJIOHHBIN YPOBEHB) JIOBBIX, JICKCHUECKHX, IPAMMATHYECKHIX OIIHOOK
2 baya PedepupoBanne 49éTko CTpyKTypHpoBaHO. VMEIOTCS HEKOTOpBIC

(IpOIBUHYTHIN YPOBEHbD )

HETOYHOCTU B MEPEBOJIE TPAMMATUYECKUX KOHCTPYKIIUH, JeKCHUYe-
CKUX €JUHMI], OJTHAKO MOIPEIIHOCTH MEepPEeBOJa HE HapyllalT 00-
I[ET0 CMBICJIa OPUTHHAIIA

1 6amn
(TOpOroBBIN YPOBEHD)

Pedepar He crpykrypupoBaH. VIMeroTcs JIeKCHUECKHE, TpaMMaTH-
yeckue omuoKku (0T 5 10 7), KOTOpbIE MPUBOAAT K YACTUYHOMY HC-
KaKCHHUIO CMBICJIA COICPKaHUsI TEKCTa-OpUTHHAIA

0 0awtoB

He coGmronena crpykrypa pedepupoBanus. imeercs Ooibioe Ko-
JMYECTBO JICKCHKO-TpaMMaTH4IecKuX omuook (ot 8 u 6oee), KoTo-
pBIe IPUBOJAT K TPYOOMY MCKa)KEHHE CMBICIIA CO/IePKaHUSI TeKCTa-
OpuUrHHaIa

2) onucanue Kkpumepuee u UiKajibl OUCHUBAHUA RPDAKMUUECKO20 3a0anus

(vemmnas 6eceoa c npenodasamenem):

IIkana oueHUBaHUA

Kpurepnii

3 Gaa
(3TaIOHHBIN YPOBEHD)

JlaH TIOJIHBIN, pa3BEpHYTHIA OTBET Ha MOCTABJICHHBIN Bompoc. Her
JIEKCUYECKUX M TPaMMAaTHYECKUX OLIMOOK, B OTBETE MPOCIIEKHBA-
€TCsl YeTKasl CTPYKTYpa, JIOTHYECKasl MOCIEN0BATENbHOCTD

2 Ganna
(MpOABUHYTHIN YPOBEHB)

OTBeT 4eTKO CTPYKTYPHPOBaH, JIOTHYEH, MOTYT OBbITh JIOMYILEHbI 2-
3 JeKkcHuYecKMe WM  IpaMMaTH4YeCKue  HETOYHOCTH  WIIU
HE3HAYUTENbHbIE OLIMOKH, UCIPABICHHBIE CTYIEHTOM C MOMOUIbIO
penojaBarelis

1 6ann
(TTOpOTOBBI YPOBEHB)

JlaH HeAOCTAaTOYHO IMOJIHBI U HEIOCTaTOYHO PAa3BEPHYTHIM OTBET.
Wmerorcst rpyOble rpaMMaTHYECKHE U JIeKCHYeckue ommubku (4-5
OIMO0K)

0 0amoB

OTBeT Ha BONPOC MOJHOCTbIO OTCYTCTBYET WJIM HE COOTBETCTBYET
TEME YCTHOW Oecelbl, CONEPXKHUT MHOTOUMCIIEHHBIE TpyOble
JIEKCUYECKHE U TPaMMaTHYECKUE OITMOKH (CBBIIIE 6).

B COBOKYIHOCTH CTYJIEHT MOXET HabpaTh 12 6amioB, 4TO COOTBETCTBYET OLICHKE

4




«0TJaAn4Ho». OIIEHKE «XOPOI0» COOTBETCTBYET MOKa3aTelb B Auama3oHe oT 11 mo 7
0ammoB. OICHKE «yJAOBJIETBOPHUTEJILHO» COOTBETCTBYET ITOKa3aTelIb B JUana3oHe OT 6
10 4. bayiel ot 3 10 0 COOTBETCTBYIOT OIICHKE «HEY/10BJIE€TBOPUTEIBLHOY.

3 ITACHHOPT OHEHOYHbIX MATEPHAJIOB 110 JTUCHUIIJIMHE

Kountpoanpyemsie pa3aennl (TeMbl) Koa xonTposmmpyemon Buna, metoa, popma
AU CIMTITTHHBI KOMIIETEHIIUU (MJIM €€ | OIeHOYHOI0 Meponpusi-

4acTH) THSA

1. Ryazan State Radio Engineering University YK-4 3auer

(Psi3anCcKuit roCyAapCTBEHHBIN YK-4.1

PaIMOTEXHUUECKHI YHUBEPCHUTET)

2. Nature of engineering (OcHOBBI HH)XEHEPHOTO YK-4 3auer

jena) YK-4.1

3. History of engineering (Mcropust HHXeHEpHO- YK-4 3ager

ro JIena) YK-4.1

4. Fields of engineering (O6mactu nH>KeHEPUH) YK-4 3auer
YK-4.1

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

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

Oymymas mpodeccus UHKeHEP) YK-4.1

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

ments (Benuuaiitme goctmkenust 20-ro Beka B YK-4.1

00J1aCTH WHKESHEPHOTO JIelia)

8. History of the Transistor (Mcropust TpaH3u- YK-4 3auer

cropa) YK-4.1

0. Digital Electronics (LlupoBas 351ekTpoHHKa) YK-4 3ayer
YK-4.1

10. Integrated circuits (MHTErpaIbHBIE CXEMBI) YK-4 3aver
YK-4.1

11. Electronics circuits (QJIeKTPOHHBIE CXEMBI) YK-4 3auver
YK-4.1

12. Semiconductor devices (TTomympoBogHu- YK-4 3auver

KOBBIE YCTPOWCTBA) YK-4.1

13. History of Radio and Television (Mctopus YK-4 3auer

PAaMO ¥ TENEBUICHHS) YK-4.1

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

[PAAMOIOKAIIMOHHBIE CHCTEMBI) VK-4.1




YK-4.2
15. Laser devices. Laser Radar (JIazepunie YK-4 3auver
ycTpoiictBa. JlazepHblil panap) VK-4.1
YK-4.2
16. Global positioning System (GPS) and its YK-4 3auer
applications VK-4.1
(CniyTHHKOBaAs CHCTEMa HaBUTAIIUH U €€ TIPH- VYK-4.2
MEHEHHE) '
17. Past, present and future of GLONASS YK-4 3auer
(ITpomwtoe, HacTosIIee U OyayIIee TI00aTb- YK-4.1
HOM HABMIALIMOHHOMW CITyTHUKOBON CHCTEMEI VK-4.2
«"JIOHACCy)
18. Electromagnetic waves and antennas YK-4 3auer
(DmeKTpOMArHUTHEIE BOITHBI M aHTEHHBI) YK-4.1
YK-4.2
19. Higher Education in Russia and Foreign YK-4 3auer
Countries (Beicuiee obpazoBanue B Poccuu u VK-4.1
32 pyoeKom) YK-4.2
20. Use of Computer in Engineering (HMcmoins- YK-4 IK3aMeH
30BaHNE KOMITBIOTEPOB B 00J1aCTH MH)KEHEPHH) YK-4.1
YK-4.2
21. Parts of computer systems. Software and YK-4 IK3aMeH
Hardware (CocraBmsroiie KOMIIBIOTEPHOM CH- VK-4.1
cTeMbl. [I[porpaMMHOe U anmapaTHOe obecreye- VK-4.2
HHC)
22. Operating Systems and Application pro- YK-4 IK3aMeH
grams (OmepalMOHHBIE CUCTEMBI U TIPHUKJITHbIC YK-4.1
[POTPaMMBI) VK-4.2
23. Computer networks. The Internet (Komnbto- YK-4 I9K3aMeH
TepHbIe ceTd. HTepeHeT) VK-4.1
YK-4.2
24. Communication Systems (Cucremsl CBSI3H) YK-4 JK3aMeH
YK-4.1
YK-4.2
25. Fiber-Optic Technology (OnrroBooKOHHAs YK-4 IK3aMeH
TEXHOJIOTHS) YK-4.1
YK-4.2
26. Maintenance and Improvement (Texumue- YK-4 IK3aMeH
CKOE 06CJ'Iy)KI/IBaHI/Ie) YK-4.1
YK-4.2

4  THUHOBBIE KOHTPOJIBHBIE 3AIAHUSA NJIN UHBIE MATEPUAJIbBI

4.1. IlpomeskyTouHas aTTecTauus B gopMme 3auera

Ko xomMnerenuun Pesyabtarsl ocBoeHust OIIOII
Conep:xaHue KoMNeTeHINH
YK-4 Crioco0OeH OCyYIIEeCTBIATHIET0BYI0 KOMMYHHUKAIIMIO BYCTHOW M MIMCHMEHHOM

dbopMax Ha TOCymapcTBeHHOM si3bike Poccuiickoit denepanyi ¥ MHOCTPAH-
HOM(BIX) sI3bIKE(aX)




YK-4.1: BeinoJnsier nepeBoa npogeccuoHATbHBIX TEKCTOB ¢ HHOCTPAHHOIO A3bIKA HA TOCYAAPCTBEHHBIN A3LIK PO n
€ rocyJapcTBeHHOro A3bika P Ha MHOCTpPaHHBI, BjageeT Pa3IMYHBIMH CIOCO0AMH aHAIN3Aa HHOSA3BIYHBIX TEKCTOB

Tunosasi KOHTPOJbLHAas 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, mpebosarus, Yoeoumovcs 8 wem-iubo, 8 HAMYPAIbHYIO 8eTUYUHRY, KII0Uesds (8adicHas) 3a0ayd, no-
JI0JCUMenbHOe Kavecmeo, GbINOIHAMb (0CYuecmsiams) 4ymo-1ubo, mexnuieckue yciosus (mpedoosanus), yco-
BEPUICHCMBOBANUE, HAXOOUMb NOOX00sWee 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 ¢) 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 unigue objects.

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

4.2. IIpomexyTouHasi aTTecTanus B popme IK3amMeHa

Koa xomnerennuu Pe3yabtarsl ocBoenusi OIIOII
Conep:xkanue KOMIeTEeHIUM
YK-4 Crioco0OeH OCYIECTBISATHIETOBYI0 KOMMYHHUKAIIMIO BYCTHOW M MUCHMEHHOM

dopMax Ha rocymapcTBeHHOM si3bike Poccuiickoit @enepanyi ¥ MHOCTPAH-
HOM(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: BoinoJiasier nepeBojx npogecCHOHATbHBIX TEKCTOB ¢ HHOCTPAHHOI0 A3bIKA HA TOCYy1apCTBEHHBIH A3bIK PD 1
€ TOCYAapCTBEHHOrO A3bika P® Ha MHOCTPaHHBIH, BJIa/ieeT Pa3TUYHBIMH CIIOCO0AMH aHAIN3Aa MHOSI3BIYHBIX TEKCTOB

YK 4.2: YcTHO NpeaACTaBJdA€CT pe3yJibTaTbl cBoeii AEATEJIbHOCTH HA HHOCTPAHHOM fI3bIKE, MOKET MOAACPKUBATH pa3-
roBop B X04€ UX 06cymemm

a) THIIOBOI TEKCT AJIsd MTUCbMEHHOT0 IepeBoaa 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 JJIfA YCTHOI'O MlepeBo/a C JIMCTa

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) TUIIOBO# TEKCT AJI NUCbLMEHHOI0 ped)epUpPOBaAHMSA

Microcontrollers

A microcontroller (also microcontroller unit, MCU or pC) 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 1/0 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 1/0 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 0s, 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.

r) TunoBbie TeMbl 151 YCTHOM Oece/bl ¢ NpenoaaBarTejieM
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