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1 OBIIME ITOJIOKEHUA

OneHouHble MaTepHallbl — 3TO  COBOKYNMHOCTh  y4€OHO-METOJIMYECKHX
MaTeprasioB (IIPaKTUYECKUX 3aJlaHui, omucaHud (opM U Tpouesyp IPOBEPKH),
MpEeIHA3HAYCHHBIX JUIS OICHKM KadecTBa OCBOCHHS OOYYaroNIUMUCS JTaHHOMN
nmuctMIuinabel Kak yactu OITOIT.

[lenb — OUEHUTH COOTBETCTBHE 3HAHWM, YMEHUN U BIaJCHUIA, TPUOOPETEHHBIX
OOydJaroIMMCs B MPOIECCe M3YUYEHUS MUCHIUIUIMHEI, 1iensM u tpedoBarusm OITOII B
XO0/J1€ MPOBEJCHUS IPOMEKYTOUYHON aTTECTALIUH.

OcHoBHast 3ajaya — OOECHEYUTh OLEHKY YpOBHS CGHOPMHUPOBAHHOCTH
KOMIIETECHIIMI, 3aKPETUJIEHHBIX 38 JUCHHUILUITUHOM.

KoHTponb 3HaHMIT 00y4aromuxcs MpOBOIUTCS B (OpME IPOMEKYTOTHOM
aTTECTAllUH.

[IpomexxyTouHas aTTecTalys NPOBOIUTCA B (hOopMe 3aueTa U dIK3aMeHa.

dopma mpoBeAeHUSI 3a4€Ta - BBINOJIHEHUE MPAKTUYECKOTO 3aJaHusl, MPEJCTaB-
JIEHHOTO B BHUJIE KOHTPOJbHON paboThl. dopMa MpoBe/IeHUs IK3aMEeHa — BBIMOJHEHUE
MMCbMEHHBIX U YCTHBIX 3aJlaHui, CHOPMYIMPOBAHHBIX C YYETOM COJIepKaHUs yueOHOU
JUCHUTUIAHBI.

B »sk3aMeHanMOHHBIA OWJIET BKJIIOYAIOTCS CIEAYIOIIME 3aJaHus. MHUCbMEHHOE
pedepupoBaHre TEKCTa MO HANPaABICHUIO MOJTOTOBKU, MMUChbMEHHBIN MEPEBOJ] TEKCTA CO
cJIOBapeM, YCTHBIM MepeBoJ| TekcTa 0e3 cioBaps (MEpeBoj C JUCTa) U yCTHas Oecena C
IpernojiaBaTesieM 1o TeMaM, MPEAYCMOTPEHHBIM YY€OHON TPOrpaMMOid TUCITATIITUHBI.

2 ONMMCAHUE NMMOKA3ATEJIEA U KPUTEPUEB OIIEHUBAHUSI KOMIIETEHIIUH

ChopmMupoBaHHOCTh KaXK10M KOMIETEHIIUH (MJIM €€ YaCTH) B paMKaX OCBOCHUS
JAHHOM JUCUHUIUIMHBI OLIEHUBAETCS 110 TPEXYPOBHEBOM ILIKAJE:

1) TOpOroOBbII YPOBEHB SBISAETCS 00S13aTENBHBIM JUISl BCEX 00YUYaOIIUXCS 10
3aBEPUIEHUN OCBOCHHUS AUCIUILIINHBL;

2) TPOABUHYTHIM YPOBEHb XapaKTEPU3YETCS MPEBBIINICHUEM MUHUMAIIbHBIX
XapaKTePUCTUK CPOPMHUPOBAHHOCTH KOMIETEHIIMH 110 3aBEPIICHUU OCBOCHUS JHC-
UUILTAHBL;

3) OTaJOHHBIA YPOBEHb XAPAKTEPU3YETCS MaKCHUMalIbHO BO3MOYKHOW BbIpa-
KEHHOCTBIO KOMIETEHIIUN U SBISAETCS BaXXHBIM KaU€CTBEHHBIM OPUEHTHPOM JJIs Ca-

MOCOBCPIICHCTBOBAHMA.
YpoBeHb 0CBOCHHUS KOMIIETEHIUI, (pOpMUPYEMBIX 1M CHUIIIMHOM:

Onucanue Kpumepuee u WiKa1bl OYECHUBAHUA NPAKMUYECKO20 3A0AHUS
(konmpoavnasa paooma):

IlIkaJia oueHUBAHUSA Kpurepuii
3 Gamta KonTtponbHast paboTta BeImoHEHa 6€3 OMUO0K
(3TAJIOHHBIN YPOBEHB)
2 Gama KoHTponbHas paboTa BBINOIHEHA, HO HMEIOTCs OIMOKH (0T 2 110 5)
(IpOBUHYTHIN YPOBEHB)
1 6amn KoHTponbHas paboTa BbIIIOIHEHA, HO UMEIOTCs OIMOKH (0T 6 10 9)
(mOpOTOBBINA YPOBEHB)




0 6amtoB KonTtponbHast paboTa BBINOIHEHA ¢ OOIBIIMM KOJIMYECTBOM OIIIH-
00k (ot 10 u 6oee)

Ha npomexyTouHylo aTTecTaluio (3a4e€T) BBIHOCUTCS KOHTpOJIbHAsg padoTa,
BKJIIOUAroiasi B ce0sl JEKCUKO-TpaMMaTHYECKHUE 3aJaHusl, 0 TeMaM, MpelyCMOTpPEH-
HbIM y4eOHOM MporpaMMoN AUCHUIUIMHBI. MaKCHUMallbHO CTYJIEHT MOXET HaOpath 3
Oamna. VtoroBeiii 6amin CcTyJeHTa, MOJIYYEHHBIN MPU NPOXOKAECHUU MPOMEKYTOUHOU
aTTecTalliy, NEePEeBOJUTCS B TPAJAULIMOHHYIO (POpPMY MO CHUCTEME «3aYTEHO», «HE 3a-
YTEHOM.

OneHka «3a4YTeHO» BBICTABIACTCSA CTYIEHTY, KOTOpbIii HaOpan He meHee 1
Oamta. OOs3aTe’NbHBIM YCIOBUEM SIBJISIETCS BBINOJIHEHHME BCEX IMPEILyCMOTPEHHBIX B
TEYEHUE CEMECTPa MPAKTUUYECKUX 3a/IaHUM.

OueHka «He 3a4TEeHO0» BBICTABIISICTCS CTYJ/ICHTY, KOTOPBIM HaOpan menee 1 6an-
7a (T.e. BBIMOJIHWI 3aJaHue ¢ OOJBIIMM KOJUYECTBOM OIIMOOK) MM HE BBIMOJHUI K
MOMEHTY MPOBEACHUS MPOMEXKYTOUYHOM aTTeCTalldd BCEX MPEIYCMOTPEHHBIX B
TEYCHUHU CEMECTPa MPAKTUYECKUX PaboT.

DK3aMeH MPOBOJUTCS MO OWJIeTaM, BKIIIOYAIOIMIKNX B ¢e0s MUCbMEHHBIE U YCTHBIC
3asianus, CHOPMYITUPOBAHHBIC C YIETOM COJICPKAHUS yISOHOU TUCITATIITUHBL.
JK3aMeHALMOHHBIN OWJIeT COCTOUT U3 CJIEAYIOIIUX BONPOCOB:

1. IuceMeHHBIN TIepeBo] TekcTa co ciaoBapéM (1200 meyaTHBIX CHMBOJIOB,
BpeMsl BBITTOJIHEHUS 3aaHus 40 MHHYT)

2. YcrtHbii nepeBoj Tekcta ¢ aucta (2000 meyaTHBIX CHMBOJIOB, BpEeMsI TTOJI-
TOTOBKH 3aJaHusl 5-7 MUHYT, 0€3 clIoBaps)

3. IucemenHoe pedepupoBaHUEe HHOS3BIYHOTO TEKCTa HAa PYCCKOM SI3BIKE
(5000 meyaTHBIX CHMBOJIOB CO CIIOBapéM, BpEMsl BBIIOJHEHUS 3aJaHus 2
aKaJIeMHYCCKHX Jaca)

4. becema ¢ nmpenojaBaTelieM IO TeMmaM, IMPEIyCMOTPEHHBIM Y4eOHOM
MPOrpaMMON TUCIIUIUINHBI.

a) onucanue Kpumepuee u WKa1bl OYECHUBAHUA NPAKMUYECKO20 3A0AHUS
(nucomenHblil nepeeood Mmexcma co c106apém):

IIkana oueHUuBaHUS Kpurepwuii

3 Gamna [lepeBos BbINOMIHEH 0€3 CMBICIOBBIX M JIEKCUKO-TPaMMaTHUYECKUX
(3TAJIOHHBIN YPOBEHB) OIrO0K

2 Gamna IlepeBos BBIOIHEH 0€3 CMBICIIOBBIX OMIMOOK, HO UMEIOTCS JIEKCH-

(IPOBUHYTHIN YPOBEHb) | KO-rpaMMaTH4eCKUe HETOUHOCTH (0T 2 110 4)
1 Gann IlepeBor ~ BBINOJIHEH  CO  CMBICIOBBIMM M JIEKCHKO-

(OpOroBBIN YPOBEHB) rpaMMaTudeckumu omrbkamu (0T 5 110 7)

0 Oayu10B IlepeBo/l HE BBINOJIHEH WM KOJIWYECTBO CMBICIOBBIX U JIEKCUKO-

IrpaMMaTHYECKUX OIMIMOOK Oonee 8

0) onucanue Kpumepuee u WKAIbl OYCHUBAHUSA RPAKMUYECKO20 3A0AHUA
(yemmuotit nepeod mexcma c aucma):



Ixajna oneHnBaHuA

Kpurepuii

3 Gamna CopepxarenbHass MACHTUYHOCTh TEKCTa IE€PEBOAA, OTCYTCTBHE
(3TaJIOHHBIN YPOBEHB) rPAMMaTHYECKUX, IEKCUUECKUX U CTUITUCTUYCCKUX OIMNOOK
2 Gamna Hekoropsle HETOUHOCTH B MEPEBOJIE IPAMMATHYECKUX KOHCTPYK-

(IpOABUHYTHIN YPOBEHB)

I.IHﬁ, JCKCUYCCKHUX C€IHWHHUI], HC HCKaXXaroIInX 0611_166 COACPIKAaHUC
TCKCTAa-OpUIruHajia

1 6amn
(IIOpOroBBIN YPOBEHD)

[TepeBox TekcTa COAEPIKUT JIEKCHKO-TPAMMATUYECKUE U CTHIIMCTH-
YecKre OIMOKH, KOTOpbIe MPUBOIAT K HETOUHOM Iepeadye CMbICia
TEKCTa-OpUTruHana(oT 5 10 7), HO HE UCKAXalOT €ro MOJIHOCThIO

0 Oayu10B

[TepeBog TeKcTa COACPIKHT OOJBIIOE KOJIHYECTBO JIEKCHKO-
rpaMMaTHYECKHUX U CTUIMCTUYECKUX OMHOOK (0T 8 u Oonee), KOTo-
pBIC IPUBOJIAT K TPYOOMY UCKaKEHHUE CMBICIIA COICPKAHUS TEKCTa-
OpHUTHHAJIA

6) Oonucanue Kpumepues u Kaibl OUeHU6AHUA NPAKMUYECKO20 3a0anus

(nucomennoe pegpepuposanue):

IIkana ouenueanusn

Kpumepuu

3 Gamna PedepupoBanue 4€Tko cTpyKTypupoBaHo. BeimonHeHo 6e3 cMbic-
(3TaJIOHHBIN YPOBEHB) JIOBBIX, JICKCHYECKUX, TPAMMATHYECKUX OMHUOOK
2 Gamna PedepupoBanne 4€tko crpykTypupoBaHo. MMeroTcss HEKOTOpbIe

(MpOABUHYTHIN YPOBEHB)

HETOYHOCTH B MEPEBO/IE IPAMMATUUYECKUX KOHCTPYKLHUM, JEKCHYe-
CKHUX €JIMHMI], OJIHAKO IMOTrPEUIHOCTH IMEpPEeBOJa HE HAPYIIAT 00-
LIEr0 CMbIC/Ia OpUTHHAJIA

1 6amn
(OpOroBbIil YpOBEHB)

Pedepar He cTpykTypHupoBaH. VIMeroTcs 1ekcuyeckue, rpaMMaTH-
yeckue omuoku (ot 5 10 7), KOTOpble NPUBOJIAT K YACTUYHOMY HC-
KaXXEHUIO CMBICIIA COJICPKAHUS TEKCTa-OpUTHHANIA

0 Oayu10B

He cob6monena crpykrypa pedepupoBanus. Mimeercs GombIiioe Ko-
JUYECTBO JICKCHKO-TPAMMATHIECKUX OMHOOK (0T 8 1 OGonee), KOTo-
pbIe IPUBOJIAT K IPYOOMY UCKAKCHHE CMBICIIAa COJIePKAHMS TEKCTa-
OpUTHHAaja

Z) onucanue Kkpumepuee u UWKajibl OUeHUBAHUA NPAKMUYECKO20 3a0anus

(vemnas 6eceda c npenodasamenem):

Ixana oneHnBaHUA

Kpurepuii

3 6amna
(3TaJIOHHBIN YpOBEHB)

JlaH TONHBIM, pa3BEpHYTHIA OTBET Ha IOCTABICHHBIN Bompoc. Her
JIEKCUYECKUX M I'PaMMaTHYECKUX OIMIMOOK, B OTBETE MPOCIEKHUBaA-
€TCsl YeTKasl CTPYKTypa, JOrn4ecKas I0CIe10BaTeIbHOCTb

2 Gamna
(MIpOABUHYTHIN YPOBEHB)

OTBeT YeTKO CTPYKTYPUPOBAH, IOTUYEH, MOT'YT OBbITh JIOMYIIEHBI 2-
3  JeKCHMYecKHe WM  TIpaMMaTH4eCKHME  HETOYHOCTH  WJIU
HEe3HauUTeJIbHbIE OMIMOKHU, MCIPABICHHbIE CTYJEHTOM C ITOMOILBIO
IIpenoaBaTelis

1 Gann
(TIOpOTOBBIN YPOBEHB)

JlaH HEemoCTaTOYHO MOJHBIA M HEIOCTaTOYHO PA3BEPHYTHIA OTBET.
Hmerorcs rpyOble TpaMMaTHYECKUE M JIEKCHUecKue ommoku (4-5
oInooK)

0 oayu10B

OTBeT Ha BONPOC MOJHOCTbIO OTCYTCTBYET WJIM HE COOTBETCTBYET
TeMe YCTHOW Oecempl, COAEPKUT MHOTOYUCICHHBIE TpyObIe
JIEKCUYECKHUE U IPaMMaTHIeCKue OmMOKH (CBBIIIE 6).

B coBOKynmHOCTH CTyACHT MOXET HaOpaTh 12 OGayijioB, UTO COOTBETCTBYET OLICHKE

4




«OoTJIMYHO». OIEHKE «XOPOII0» COOTBETCTBYET IMOKa3aresb B auama3zoHe oT 11 go 7
0aminoB. OleHKE «yI0BJIETBOPHUTEIBHO0» COOTBETCTBYET MOKa3arelb B AUana3zoHe OT 6
110 4. bayel ot 3 10 0 COOTBETCTBYIOT OLICHKE «HEYA0BJIETBOPUTEIBLHO.

3 IMACHOPT OHEHOYHbBIX MATEPHUAJIOB 110 JUCHUIIJIMHE

KonTpoaupyembie pa3aennbl (TeMbl) Koa konTposmpyemoit Bun, metoa, popma
AU CUUIINHBI KOMIIeTeHIIMU (MM €€ | OIEeHOYHOr0 Meponpus-

4acTH) THA

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

Ps3anckuit rOCyJapCTBEHHBIN YK-4.1

PaJMOTEXHUICCKHI YHHBEPCUTET)

2. Nature of engineering (OcHOBBI HHXEHEPHOTO YK-4 3ager

fena) YK-4.1

3. History of engineering (Mcropus nxxeHepHo- VK-4 3ayer

ro neina) VK-4.1

4. Fields of engineering (O6nactu uHKeHEPHH) YK-4 3auer
YK-4.1

5. Famous engineers (3HaMeHUTBIC HHKCHEPHI) YK-4 3auer
YK-4.1

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

Oy ayias mpoheccrs HHKEHEP) YK-4.1

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

ments (Bennuaiinme goctmkerus 20-T0 Beka B YK-4.1

00IaCTH WHYKEHEPHOTO JIEI1a)

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

cropa) VK-4.1

9. Digital Electronics (L{u¢ppoBas snekrponuka) YK-4 3aver
YK-4.1

10. Integrated circuits (MuTerpanbHbie CXEMBbI) YK-4 3auer
YK-4.1

11. Electronics circuits (371eKTpOHHBIE CXEMBI) YK-4 3ayer
YK-4.1

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

[KOBBIE YCTPOUCTBA) YK-4.1

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

Pasno 1 TEICBUICHHS) YK-4.1

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

[PaIMOIOKAIIMOHHBIE CHCTEMBI ) VK-4.1
YK-4.2

15. Laser devices. Laser Radar (JTazepusie YK-4 3auyer

ycTpoiicTBa. JlazepHsbril pagap) YK-4.1
YK-4.2




16. Global positioning System (GPS) and its YK-4 3auer
applications YK-4.1
(CriytHHMKOBasi cCHCTEMa HABHUTALMK U €€ MTPH- VK-4.2
MEHEHHE)
17. Past, present and future of GLONASS YK-4 3auer
(IIporwioe, HacTosIIee U OyayIee TI100ab- YK-4.1
HOM HABUT'ALIMOHHOM CITyTHUKOBOW CHUCTEMBI VK-4.2
CJIOHACCy)
18. Electromagnetic waves and antennas YK-4 3auer
(DmeKTpOMArHUTHEIE BOJHBI U aHTEHHBI) YK-4.1
YK-4.2
19. Higher Education in Russia and Foreign YK-4 3auer
Countries (Bsiciiee o6paszoBanue B Poccuu u VK-4.1
32 pybexom) YK-4.2
20. Use of Computer in Engineering (Mcmoms- YK-4 JK3aMeH
BOBAaHHE KOMITBIOTEPOB B 00JIaCTH HHIKEHEPHH ) YK-4.1
YK-4.2
21. Parts of computer systems. Software and YK-4 I9K3aMeH
Hardware (CocrasJstronie KOMITBIOTEPHOM CH- VK-4.1
ctembl. [IporpaMMHOe 1 anmapaTHoe obecriede- VK-4.2
HHE)
22. Operating Systems and Application pro- YK-4 IK3aMeH
grams (OmnepaliuOHHBIEC CHCTEMBI U TIPUKIIAHBIC YK-4.1
IPOrpPaMMBI) VK-4.2
23. Computer networks. The Internet (Kommsto- YK-4 JK3aMeH
TEPHBIC CETH. I/IHTepeHeT) YK-4.1
YK-4.2
24. Communication Systems (CucreMsl CBA3H) YK-4 IK3aMeH
YK-4.1
YK-4.2
25. Fiber-Optic Technology (OnToBomokoHHas YK-4 9K3aMeH
TEXHOJIOTHS) YK-4.1
YK-4.2
26. Maintenance and Improvement (TexHuue- YK-4 IK3aMeH
CKOE 00CITy)KHBaHUE) YK-4.1
YK-4.2

4  TUIIOBBIE KOHTPOJIbBHBIE 3AJAHUSA NJIN UHBIE MATEPUAJIBI

4.1. TIpome:XyTouHas aTTecTainus B (popme 3aueTa

Koa xoMmnerennun

PesyabTarsl ocBoenust OITIOII
Coneprxanue KOMIeTEeHIHH

HOM(BIX) sI3bIKE(aX)

YK-4 CriocoOeH OCYIIECTBIATHICTOBYI0 KOMMYHHUKAIIUIO BYCTHOW M ITHCbMEHHOM
(dopmax Ha rocyaapcTBeHHOM si3bike Poccuiickoit ®enepanuu U MHOCTpaH-

YK-4.1: Boinosnsier nepesoa l'[pO(l)eCCl/IOHaJIbeIX TEKCTOB ¢ HTHOCTPAHHOI'O A3bIKA HA l"Ocy)_'[apCTBeHHblﬁ A3bIK PD
C rocyaapCTB€HHOI0 si3bIKa P® na HHOCTpaHHbeI, BJIajieeT pa3s/inuYHbIMHU CII0Co0aMM aHAJIN3a HHOS3LIYHBLIX TEKCTOB

TunoBasi KOHTPOJIbHAasA 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:

Ocpanuuenus, mpeboganus, yo6eOUmsvcs 8 Yem-1ubo, 6 HAMYPAIbLHYI0 GeIUYUNY, KII0Yeas (8adiCcHAs) 3adaud, no-
JIOJHCUMENIbHOE KAYeCMB0, BbINOIHAMb (0CYUecmensams) umo-iubo, mexHuveckue yciosus (mpeboganus), yco-
8EPULEHCMBOBAHUE, HAXOOUMb NOOX00sAUee pelieHuUe.

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. IIpomexxyTouHasi aTTecTanus B popMe 3K3aMeHa

Koa komnerenuuu PesyabTarsl ocBoenus OIIOII
Conep:xaHue KOMIeTeHUN
YK-4 CriocoOeH 0CyIIeCTBIATHIEIOBYI0 KOMMYHHUKAIIUIO BYCTHOW M MHCHMEHHOM

dbopmax Ha TOCymapcTBEHHOM si3bike Poccuiickoit denepanuyi ¥ MHOCTpaH-
HOM(BIX) sI3bIKE(aX)

YK-4.1: BemmoJnsieT nepesoj npog)ecCHOHAJIbHBIX TEKCTOB ¢ HHOCTPAHHOIO SI3bIKA HA FOCYAAPCTBEHHBIN A3bIK PD n
€ TOCYAapCTBeHHOro s13bIka P Ha HHOCTPAaHHBIN, BJageeT Pa3THYHBIMH CIOCO0AMH AHAIN32 HHON3BIYHBIX TEKCTOB

YK 4.2: YcTHO npeacTasiisieT pe3y/bTaThl CBOei 1esiTe IbHOCTH HAa HHOCTPAHHOM SI3bIKe, MOKeT IOJAep:KMBaTh pa3-
TOBOP B Xo0JIe UX 00CYy:KIeHUs


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

a) THIOBOM TEKCT ISl MMCBMEHHOI0 NMepeBoa €O CJI0BApPEM

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.
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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
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.
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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 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/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 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
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
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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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