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1. OBIIME IMOJIOKEHUSA

OrneHOYHBIE MaTepHallbl — 3TO COBOKYITHOCTh Y4€OHO-METOAMYECKHX MAaTepPHalioB (KOHTPOIBHBIX
3a/laHuil, omucaHuil (GopM W TpOIEeAyp MPOBEPKH), MpEAHAa3HAUYEHHBIX JUIA OIICHKH KadecTBa OCBOCHUS
o0yJaronMucs JaHHON nuciuruinHbl kak yactu OITOIL.

Llenp — OLIEHUTH COOTBETCTBHE 3HAHWW, YMEHUH W BJIAJICHUN, MPHOOPETEHHBIX OOydJarOmUMCs B
MIPOIECCE U3YUCHUS AUCIUTUTHHEIL, 1IesisiM U TpedoBanusm OITOII.

OcHoBHass 3ajaya — O0ECIEYUTH OIEHKY YypPOBHS C(HOPMUPOBAHHOCTH  KOMIICTCHIIUH,
PEAYCMOTPEHHBIX (DeepaibHbIM 00pa30BaTEbHBIM CTAHAAPTOM U Pabdoyeil mporpaMMoN JUCIUILUIAHBI
«IHOCTpaHHBIN A3BIKY.

KonTpons 3HaHMA 00y9IaronIuxcst MPOBOIUTCS B (hOpME MTPOMEKYTOUHOM aTTECTAIIUH.

[IpomexxyTouHas aTTecTamus IpoBoauTcs B hopMe 3auéra, sk3amena. Dopma mpoBeAeHUs 3aUéTa -
BBITIOJTHEHHE TIPAKTUYECKOT0 33/IaHUA, TPEJCTABICHHOTO B BUJE KOHTPOJIHHOW PabOTHI M TIEPEeBOa TEKCTA.
dopma mpoBeNeHNUS 3K3aMEHa - MHCBMEHHBIH MEepPeBOj] CO CIOBapéM, pedepupoBaHuUe, MEPEBOJ C JIMCTA
(pennepuHr), ycTHas Oece/ia ¢ MPEroaaBaTeiIeM.

2. OMMCAHUE MOKA3ATEJIEV 1 KPUTEPUEB OIIEHUBAHUA KOMITETEHIIAIA

ChopMHPOBAaHHOCTH KaXKIOH KOMIIETEHLIMH B paMKaX OCBOCHUS JAHHOW AWCLMIIIIMHBI OLIEHUBACTCS
10 TPEXyPOBHEBOM IIKAJIE:

1) moporoBelli ypOBEHb SBISETCS O0S3aTENbHBIM JUIS BCEX OOYYAIOIIMXCS 110 3aBEPIICHUU
OCBOEHHS TUCIUIUINHBL,

2) TpPOIBHHYTHIH YPOBCHb XapaKTEPU3yeTCs MPEBBIIICHHEM MHHUMAIBHBIX XapaKTEPHCTHK
c(OPMHUPOBAHHOCTH KOMIIETEHIIMI TIO 3aBEPILICHIH OCBOCHUS TUCIIHIUIUHBL

3) OTaJOHHBIA  YPOBEHb  XapaKTepU3YyeTCsl MaKCHMAIbHO BO3MOXKHOH  BBIPaKEHHOCTHIO
KOMIIETEHILIUH U ABJISIETCS BaXKHBIM Ka4€CTBEHHBIM OPUEHTHPOM VI CAMOCOBEPIICHCTBOBAHMS.

YpoBeHb 0CBOEHUSI KOMIIETEeHLMIA, (pOpPMUPYeMBbIX THCHUIITHHOM:

Cl) Onucarue Kpumepuees U WKdalbl OYeHUBAHUs NPAKmMU4YeCKoco 300aHUA (KOHmpO]ZbHCl}Z pa60ma):

IIIkaJia oLleHMBAHUSA Kpurepnii

3 bamra KonTpoipHas paboTa BeITIOTHEHA 6€3 OO0k
(3TasIOHHEBIA YPOBEHB)

2 Gamna KoHTponbsHas paboTa BBITOIHEHA, HO UMEIOTCS OmHOKH (0T 2 110 3)

(IpoABUHYTHIN YPOBEHB)
1 6amn KontponpHas paboTa BBINOIHEHA, HO UMEIOTCS OMOKH (0T 4 110 8)

(TIOpOroBBIY YPOBEHB)

0 6amtoB KonTponrsHas paboTa BHITIOTHEHA C OOIBITNM KOJIMYECTBOM OIMTHOOK (0T

9 u GoJee)

0) onucarue Kpumepues U WKAIbI OYSHUBAHUS NPAKMUYECKO20 3a0aHUs (nepesoo meKkcma):

IllkaJia oueHMBAHUSA Kpurepuii

3 bamrta [TepeBon BEITIONHEH 03 CMBICTIOBBIX, JICKCHIECKUX, TPAMMATHICCKAX
(PTaNIOHHBIA YPOBEHB) OIHOOK.

2 Gamna [lepeBox BEITIONHEH 0€3 CMBICIIOBBIX OMIMOOK, HO HMEIOTCS JIEKCHUECKUE

(IpoABUHYTHIN YPOBEHB) W rpaMMaTHYEeCKUE HETOYHOCTH (0T 2 710 3)
1 Gayn [lepeBoa BBEIOIHEH CO CMBICTOBBIMHU, JICKCHUYECKUMHU, TPAMMATHUYECKUMHU

(TIOporoBHIN YPOBEHB) omubOkamu (ot 4 10 8)

0 6amtoB [TepeBon HE BHIOTHEH MJIM KOJIMYECTBO CMBICIIOBBIX OMMUOOK Ooee 8.

Ha 3auém evinocumcsa 2 npaKkmuueckux 60npoca: KOHMPOJIbHAA padoma u nepeeod mexkcma.
MakcuManbHO CTYIEHT MOXKET HaOpaTh 6 OamoB. MITOroBelil cyMMapHBbIid 0aut CTyJeHTa, OTyYeHHBIN TPy
MIPOXO’KAEHUH MPOMEKYTOYHOHN aTTECTALlUH, IEPEBOAUTCS B TPAAULUOHHYIO (POPMY IO CHCTEME «3aUTEHOY,
«HE3aYTEHOM.

OneHka «3a4TeHO» BBICTABISAETCA CTYAEHTY, KOTOpBIN HaOpan B cymme 3 OaljioB M BbIIIE NPU



YCIIOBHH BBITIOJIHEHUS BCEX 3aJlaHUil Ha YPOBHE HE HIKE MOPOroBoro. O0s3aTeNIbHbIM YCIOBUEM SIBIISICTCS
BBITIOJTHEHHUE BCEX MPEyCMOTPEHHBIX B TEUCHUH CEMECTPa TECTOBBIX PadoT.

OueHka «He3aYTeHO0» BHICTABISETCS CTY/ACHTY, KOTOPbIM Habpan B cymMmMme MeHee 3 0ajuioB WU HE
BBITIOJTHII BCEX MIPEAYCMOTPEHHBIX B TEUEHHUH CEMECTPa TECTOBBIX PadoT.

DKk3aMeH MPOBOAUTCS B hopMe MUCBMEHHOTO Orpoca mo ouieram (BOIpocam), ¢ MpeaBapUTeIbHOMN
MOATOTOBKOM. DK3aMeHaTOp BIIPaBe 3a/1aBaTh BOMPOCH! CBepX OuieTa.
JK3aMeHAUNOHHBII OMJIET COCTOUT U3 C1EOYIOULUX BONPOCOE:

1.
2.
3.
4

@) onucaunue Kpumepues u WKabl
cno8apém):

ITucemennsIit mepeBoy Tekcta co cinoBapéMm (1200 cumBosoB x 40 MuH)

VYcrHblit iepeBos TeKCTa ¢ iucTa (5-7 MUHYT, 0e3 ciioBaps (peHAepUHT))

Becena ¢ mpenogaBarteneM (CIUCOK TEM YIS AUAJIOTHIECKOH U MOHOJIOTHYECKOW Pedn)
[Mucemennsrit pedepat (5000 mewaTHHIX CHMBOJIOB CO CIIOBapéM X 1.5 gaca)

OYEHUBAHUA NPAKMUYECKO20 300aHUA (nquMeHHblﬁ nepeeod mekcma co

IIxaJja oneHUBaHUSA

Kpurepnii

3 bamra [TepeBon BEITIONHEH 03 CMBICIIOBBIX, JISKCHIECKUX, TPAMMATHICCKAX
(3TaJIOHHEBIA YPOBEHB) omr00K. BpeMeHHOM TUMHT COONIOAEH.
2 bamna [lepeBox BEIIOTHEH 0€3 CMBICIOBBIX OMIMOOK, HO HMEIOTCS JICKCHUECKUE

(IpoaBUHYTHIN YPOBEHB)

W TpaMMaTH4ecKne HeTouHOCTH (0T 2 710 3). BpemenHO#H TUMUT
CcOOMIOIEH.

1 Gann [lepeBoa BBITIOJIHEH CO CMBICJIOBBIMH, JICKCHYCCKUMHU, TPAMMATHYSCKIUMHU
(TIOpOTroBHIN YPOBEHB) omuOkamu (0T 4 10 8) . IIpeBrilieH BpeMEHHON JIMMUT.
0 6amToB IlepeBox He BEITIOHEH WM KOJTUYECTBO CMBICIIOBBEIX OMHOOK Ooee 8.

0) onucanue Kpumepues U WKaIvl

OYEHUBAHUSL NPAKMUYECK020 3a0anust (YCMHbLIL nepesoo MeKcma):

IxaJja oneHUBaHUS

Kpurepnii

3 bamra TexcToBOE conepkaHne TTepeIaHoO TOTHO, 0€3 CMBICITIOBBIX OIMTHOOK.
(PTaJIOHHBIH YPOBEHB) BpeMenHo# tuMHAT cOOTIONEH.
2 bamna TekcToBOE coepKaHue MepejaHo He TOCTATOYHO MOJTHO, OTHAKO

(IpoaBUHYTHIN YPOBEHB)

CMBICITOBAsI COCTABIISIOIIAS TTepeaHa TOUHO. BpeMeHHOM TUMHUT
CcOOMIOIEH.

1 Gann TekcToBOE coziepKaHue epeJaHo CO CMBICIIOBBIMHU HCKaKeHUSIMH (2-3
(TIOpOrOBBIY YPOBEHB) omn6Okw). I1peBpIlieH BpeMeHHOW JIMMHT.
0 6amtoB TexcToBoe cofeprkaHre He TIepeaaHo UiIH TOMYIIEHO OO0JIBIIOe

KOJIMYECTBO MCKaKEHUH cMbIcia (0T 4 U BBIIIE).

8) onucanue Kpumepues u WKabl
CO08apém):

OYEHUBAHRUSL NPAKMUYECKO2c0 3a0aHus (nqumeHanZ nepeeod mexkcma co

I xana oneHUBaHUSA

Kpurepmii

3 Gamna
(3TasIOHHEIA YPOBEHB)

JlaH monHbIi, pa3BepHYTHIM OTBET HAa MOCTABIECHHBIN Bonpoc. He T
JIEKCUYECKHUX U TPAMMAaTHUYECKHUX OIIHUOOK, B OTBETE MPOCIICKIUBACTCS
YeTKasl CTPYKTypa, JOrHyYecKas oCIeI0BaTENbHOCTh

2 Gamna
(TIpoABUHYTHIN yPOBEHB)

OTBeT YETKO CTPYKTYpUPOBaH, JIOTHYEH,

MoryT OBbITh JOITyIIEHBI 2-3 JIEKCHYECKHUE WIH IpaMMaTHYeCKUe
HETOYHOCTH WJIM HE3HAYUTEIbHBIE OMNOKH, HCIIPaBIEHHBIEC CTYICHTOM C
MIOMOUIBIO ITPEIOAABATESL.

1 6amn
(TOpOoroBBIN YPOBEHB)

JlaH HemOCTaTOYHO TIONHBIA W HENOCTaTOYHO pa3BEPHYTHI OTBET.
Wmerorcs rpyOble rpaMMarudyeckue W JIEKCHMYecKHe OmuOku.(4-5
omn0oK)

0 6ayutoB

OTBeT Ha BOMPOC MOTHOCTHIO OTCYTCTBYET
OTka3 ot oTBeTa. MHOTOUUCIICHHBIE TPYObIe JIEKCHIECKUE 1
rpaMMaTHYeCKHe OMMUOKH (CBHITIE 6).




2) onucanue Kpumepues u WKAaibl OYEeHUSAHUSL RPAKMUYECK020 3a0anUsl (NUCbMeHHbLIL pedepam):

ka2 onleHUBAHUA

Kpurepnii

(3TasIOHHBIN ypOBEHB)

3 fasia

Pedepar uétko cTpykTypupoBaH. HeT cMBICIIOBBIX, JIEKCHUECKHX,
rpaMMaTHueckux ommrOok. CoaepkaHue COOTBETCTBYET MPUHIUIIAM
KOTe€3MH U KOTepeHTHOCTH BpeMeHHoM TUMUT coOM0IEH.

(TpOBUHYTHIA YPOBEHB)

2 Gana

Pedepar uétko crpykrypupoBan. IMeroTcs IeKCHYECKHE U
rpaMMaTHYecKre HeTouHOCTH (0T 2 10 3). BpeMeHHOM TMMHUT COOIO/IEH.

(TOporoBsIli YPOBEHB)

1 Gamn

Pedepar He cTpykTypupoBaH. FIMeroTcsi CMBICTIOBBIE, JIEKCHUECKHE,
rpammaTrdeckue ommOku (ot 4 1o 8) . [IpeBbillieH BpeMeHHOH JINMUT.

0 6ayuioB

Pedepat He BBITIONHEH UM HE COOJIIOICHA CTPYKTYpa M KOTHYECTBO
CMBICJIOBBIX OIIMOOK OoJiee 8.

OI_IGHKC «YAOBJIETBOPUTECJIBbHO0» COOTBETCTBYCT IIOKA3aTECIIb B AUAIIa30HE OT 6 a0 4.

B coBokynmHOCTH CTYZAEHT MOXKET HabpaTh 12 6aioB, YTO COOTBETCTBYET OLICHKE «OTJIHYHO».
OreHKe «X0POI0» COOTBETCTBYET MOKa3aTelb B Anarna3oHe ot 11 g0 7 6amios.

bamaer or 3 1o 0 COOTBETCTBYIOT OI€CHKE «HEYAOBJIETBOPUTECJIBbHO).

3. HACIIOPT OHEHOYHBIX MATEPHAJIOB 11O JUCHUIIVIMHE (MOIYJIIO)

KonTposaupyemble pa3jaesibl (TeMbI)

Koa xonTposupyemoii

Buna, meton, popma

I‘]Ji[ JUCHHUTITHHBI KOMIIeTeHIIH U OIIEHOYHOT 0
(pe3yJIbTaThI IO pa3jesaam) (nam eé yacrtm) MepOoNnpUsITUS
1 |Pasmen 1. BBeaenme B Kypc HHOCTPaHHOTO 3a4€T
SI3bIKA YK-4
2 |Pasnen 2. Buno-BpeMenHbie (hOpMBI I1arosa. YK-4 3au€T
['pynma HACTOSTIETO BpEMEHH. YK-4
3 |Pasmen 3. Bumo-BpemeHHbie (OpMBI Taroia. YK-4 3a4éT
['pymma npomeamnero BpeMeHu.
4 |Pazgen 4. Bumo-BpemeHHbIE ()OPMBI TIIarofa. YK-4 3auéT
I'pynna Oyayuiero BpeMeHu
5 |Pa3zmen 5. TecToBbIlt MOTYITH YK-4 3aueT
6 |Pasmen 6. Hemnunsie dQopmbl TIiarona. YK-4 3a4éT
NuduauTns
7 |Pasmen 7. 'epynnuii, repyHanagbHble YK-4 3a4éT
KOHCTPYKIIMH.
8 |Pasmen 8. IIpumwactme |.  Crnoxubie YK-4 3a4u€T
MIPEUI0KEHHUS
9 |Pazmen 9. [Ilpwwactme Il.  VYcioBHBIE VK-4 3au€T
MPeJUI0KEHUS
10 |Paznen 10. TecToBblil MOAYIIH VK-4 3a4éT
11 |Pasnen 11. Tepmunsl ¥ TEPMHHOOOpA3OBaHUE YK-4 3a4€T
12 |Pazumen 12. [lepeBomueckast mpakTHKa YK-4 3a4éT
13 |Pa3men 13. IlepeBoaueckas mpaKTHKa YK-4 3au€T
14 | Pazgen 14. IlpaBuna cocraBieHus peepara YK-4 3a4€T
15 |Paznen 10. TecToBbIil MOAYTH VK-4 3a4éT
16 |Pa3znmen 16. PedepupoBanue YK-4 JK3aMEeH
17 |Pa3gen 17. MoHonorn4eckas pedb YK-4 9K3aMeH
18 |Pazuen 18. [{uanornyeckas peyb. YK-4 9K3aMEH
19 |Pa3zpmen 19. Ananutuyeckoe 4TeHUE U NEPEBO YVK-4 3K3aMeH
20 |Paznen 10. TecToBbIil MOAYTH VK-4 SK3aMEH

4. TUTIOBBIE KOHTPOJIbHBIE 3AJAHUA UJIN UHBIE MATEPHUAJIBI




4.1 IIpomeskyTouHAas aTTecTAIUs (324ET)

Konsi Pe3yabtarsl ocBoenns OIIOII
KOMIIeTeHIN i Copaepxanne KOMIETeHIUIH
YK-4 Crnioco0OeH OCYIIECTBIISTH EIOBYI0 KOMMYHHKAILIMIO B YCTHOM M MUCBMEHHOH (opmax
Ha rocyJapcTBEHHOM si3bike Poccuiickoit denepaniny 1 MHOCTPaHHOM(BIX) S3bIKe(ax)

Hall.

a) munosas KOHMpPOILHAS pabomd.
IIpumep KOHTPOJIBLHBIX PaboT:
1. 3ameHuTe BbIIeJIeHHbIE YACTH NPeIJI0KeHH I MPUYACTHHIMH 000POTaMHU.

1. He looked at me and hesitated: he didn’t know what to say.
. As he had long lived there and knew the place very well, he easily found his way to the Town

N

3. Take care when you cross the street.

4. Don’t you feel tired after you have walked so much?

5. He knew the language well because he had been taught since child-hood.

6. While I was waiting for him | looked through the magazines which were lying on the table.
7. The channel which will link the two seas is being built now.

8. The explanation which was given was not complete.

9. As | was shown the wrong way I couldn’t find his house.

10. Modern houses have better facilities because they are built in a new way.

2. HaiininTe ¥ moq4yepKHUTE NPUYACTHS, NlepeBeAUTE NPeAI0KeHH.
1. We need highly developed electronics and new materials to make supercomputers.
2. New alloys have appeared during the last decades, among them a magnesium-lithium alloy

developed by our scientists.

3. We are carried by airplanes, trains and cars with built-in electronic devices.

4. Computer components produced should be very clean.

5. Many countries have cable TV, a system using wires for transmitting TV programs.

6. The fifth-generation computers performing 100 billion operations a second will become available

in the near future.

7. A video phone has a device which allows us to see a room and the face of the person speaking.
8. New technologies reduce the number of employees needed.

3. HepeBennTe BBIACJICHHBIC YaCTU NPEAJIOKCHUS .
1. When completed in 1897, Jefferson's building was the largest and cost-liest library in the world.
2. Though being a school teacher of mathematics all his life, Tsiolkovsky concentrated his attention

on man's travel into space.

3. If compared to today's TV program, the first black-and-white pictures were rather bad.

4. While being a teacher of deaf people Bell became interested in sound and its transmission.
5. Though discovered, Newton's mistake had no influence on his theory.

6. While working at a new transmitter for deaf people Bell invented a tel-ephone.

7. If heated to 100 "C, water turns into steam.

4. Bri0epuTe MOAXOAAILYIO MO0 CMBICIY (POPMY repyHAMS U3 MPeACTABIEHHBIX HIKE.

Creating, processing, performing, adding, clicking, printing, rendering, turning, debugging

1. Graphic artists like colour and depth to their drawings and designs.

2. A 32-bit painting program has a complete palette of tools for images from scratch.
3. The speed of a microprocessor is important in information.

4. Before a document, the user should decide on the layout.

5. You can open the colour palette by on the corresponding pop-up icon.



refers to the techniques used to make realistic images.
continues until the program runs smoothly.

. Rotation is the process of the object around an axis.

. PCs generate graphics by mathematical calculations on data.

© o~

(9}

. 3aKOHYHTe NMPeI0KEeHHS, HCIIO0JIb3YS TepyHIUH.

. What is your idea of (00cyauTh 3TOT BOnpoc ceiivac)?

. The film is worth (mocmoTpets).

. It’s no use (ruakatsp).

. He is busy (moaroroBkoii k 10KIay).

. In spite of (6wt 3amsTEIM), he did not refuse to help us.

O WN =

(e}

. IlepeBeguTe YacTH NpeJIoKeHUs ¢ TOMOIIBIO CY0ObeKTHOI0 MH(PH-HUTHBHOIO 000pOTA.

. Cunrarot, 4yTo oHa the best singer.

. I3BecTHO, uTO OH the best writer.

. Bugesan, kak on BomeJ the house.

. IlpeanoJsiarasiock, 4To st Berpedy him.

. ToBopsiT, oH BepHyJics at last.

. Co0011a10T, YTO OH IMULIET a New novel.

. OH, roBopsT, nuueT POEMS.

. Okuaaercs, YTo Kopadap mpudyaer in two days.

ONSNOTPWN PR

7. 3ameHuTE METOAOM Honﬁopa YaCTHU NPEAJIOKECHUA HAa PYCCKOM fI3BIKE COOTBETCTBYIOIIUMMU
YacTAMHU Ha AHTJIMHCKOM A3BIKE, JAHHBIMH I10 6yKBaMH a-f.

Obpaszen: nyuxr f (I'd like you to feel comfortable.)
1. We expected (uro Tom omo3zmaer).

2. Would you like me (uaro06sr st momiesn) here ?

3. He doesn’t want (4T0OBI KTO-HUOYAH 3HAI).

4. Do you want (uro0s! MbI monutu) With you ?

5. I want (aroGsI ThI cka3an) the truth.

6. I’d like (uTo0b1 BBI uyBcTBOBaH ce0s1) comfortable.

a) you to tell

b) me to go

¢) anybody to know
d) Tom to be late

e) us to come

f) you to feel

6) Mmunosot mexkcm 0isi nepesooa
IC Development

The early progress in the development of the IC was not easy. The high cost gave an indication of the
difficulties which were being encountered. Yield was a major problem. Only a limited amount of accuracy
was available with the processes available at the time, and this meant that only a small proportion of the
chips worked correctly. The more complicated the chip, the smaller the chance of it working. Even circuits
with a few tens of components gave yields of about only 10%.

Most of the IC development in the 1960s was devoted towards increasing the yield. It was recognised that
the key to success in this field lay in being able to manufacture ICs economically. This could only be
achieved if the percentage of working circuits in a wafer could be significantly increased.

Most of the development and advances were made in the USA because of the amount of money which was
available for space research.



Despite this other countries made a number of significant advances. Europe was well up with the field. In the
UK a lot of preparatory work had been undertaken by Plessey for the Royal Radar Establishment. Other
companies including Ferranti, Standard Telephones and Cables (S.T.C.) and Mullard (now part of Philips,
which in turn has changed to NXP) all joined the IC club. Other countries in Europe saw similar interest in
these new devices.

Japan, which fast becoming a very major force in world economics saw the significance of semiconductor
technology. In most areas of research from the first production transistors to IC technology itself they were
only about two years behind the U.S.A. One of the first Japanese companies to produce ICs was the Nippon
Electric Company, NEC which brought its first products to market in 1965.

4.2. IIpomexyToyHasi aTTecTanus (IK3aMeH).

Koasi Pe3yabtarsl ocBoenus OIIOII
KOMIIeTeHIIUH Copep:xkanue KoMNeTeHUMH
YK-4 Crnioco0eH OCYIIECTBISATH EIOBYI0 KOMMYHHMKALIMIO B YCTHOM M MUCBMEHHON (opmax
Ha rocyaapcTBeHHOM s3blke Poccuiickoit @enepanuy 1 mHOCTpaHHOM(BIX ) si3bIKe(ax)

a)  munosot mekcm 0 NePeodd Co ClOBAPEM
Microprocessor circuits

Microprocessors are the most-complicated ICs. They are composed of billions of transistors that have been
configured as thousands of individual digital circuits, each of which performs some specific logic function. A
microprocessor is built entirely of these logic circuits synchronized to each other. Microprocessors typically
contain the central processing unit (CPU) of a computer.

Just like a marching band, the circuits perform their logic function only on direction by the bandmaster. The
bandmaster in a microprocessor, so to speak, is called the clock. The clock is a signal that quickly alternates
between two logic states. Every time the clock changes state, every logic circuit in the microprocessor does
something. Calculations can be made very quickly, depending on the speed (clock frequency) of the
microprocessor.

Microprocessors contain some circuits, known as registers, that store information. Registers are
predetermined memory locations. Each processor has many different types of registers. Permanent registers
are used to store the preprogrammed instructions required for various operations (such as addition and
multiplication). Temporary registers store numbers that are to be operated on and also the result. Other
examples of registers include the program counter (also called the instruction pointer), which contains the
address in memory of the next instruction; the stack pointer (also called the stack register), which contains
the address of the last instruction put into an area of memory called the stack; and the memory address
register, which contains the address of where the data to be worked on is located or where the data that has
been processed will be stored.

6) munogotl mexkcm 05 nepegood ¢ IUCMa

Further integration levels

As MOS technology had largely conquered the problem of heat dissipation, the way lay open for the
development of much higher levels of integration.

Progress in this area of integrated circuit development was very rapid. Only a year after Texas launched their
first device, Fairchild took the lead by manufacturing a device with over a thousand transistors. The chip was
a 256 bit RAM and it was the first major attempt at conquering the dominance of the magnetic core memory
which was used in computers at this time.


https://www.britannica.com/technology/microprocessor
https://www.britannica.com/technology/microprocessor
https://www.britannica.com/technology/transistor
https://www.britannica.com/technology/central-processing-unit

While it was a milestone in semiconductor technology the device was not a commercial success. The chip
was about twice as expensive as the traditional core memory and it did not sell. However it showed the way
which semiconductor technology was to progress. Only when 1 kbit RAMs were launched did
semiconductor devices start to show an advantage.

As the 1970s progressed MOS technology became the dominant format for 1Cs. Although linear ICs were
gaining in popularity and chips like the famous 741 operational amplifier were introduced, it was MOS
technology which dominated the market. Integration levels continued to increase and new ideas started to
develop in the minds of IC designers.
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Linear Power Supply: linear regulated supply

Linear regulated power supplies are able to offer exceedingly low levels of output noise and good
stabilisation, but at the expense of size and efficiency. Linear power supplies are widely used because of the
advantages they offer in terms of overall performance. Linear regulated power supplies are often used in
exacting situations where the regulation and removal of noise is paramount. While linear power supplies may
not be as efficient as other types of power supply technology, they offer the best performance and are
therefore used in many applications where noise is of great importance. Often audio amplifiers and many
other items of electronic equipment use linear power supplies to obtain the best performance.

Typical variable linear power supply for bench laboratory use

Linear power supply basics

Linear regulated power supplies gain their name from the fact that they use linear, i.e. non-switching
techniques to regulate the voltage output from the power supply. The term linear power supply implies that



the power supply is regulated to provide the correct voltage at the output. Sometimes the sensing of the
voltage may be accomplished at the output terminals, or on some occasions it may be achieved directly at the
load. In terms of the overall make-up of a linear power supply, it can be split into several blocks as detailed
below.

The main elements of the linear power supply are:

o Input transformer: As many regulated power supplies take their source power from an AC mains
input, it is common for linear power supplies to have a step down or occasionally a step up transformer. This

also serves to isolate the power supply from the mains input for safety.
o Rectifier: As the input from an AC supply is alternating, this needs to be converted to a DC format.
Various forms of rectifier circuit are available.

Even for DC powered regulators, a rectifier may be placed at the input to guard against inverse

connection of the supply.

e Smoothing: Once rectified from an AC signal, the DC needs to be smoothed to remove the varying
voltage level. Large reservoir capacitors are used for this.
Smoothing action of a reservoir capacitor

e Linear regulator: Once a smoothed supply is available, this can then be applied to the linear regulator.
This will provide a properly regulated output.

Linear power supply regulators

There are two main types of linear power supply:

e Shunt regulator: The shunt regulator is less widely used as the main element within a voltage regulator.
For this form of linear power supply, a variable element is placed across the load. There is a source
resistor placed in series with the input, and the shunt regulator is varied to ensure that the voltage across
the load remains constant.

e Series regulator: This is the most widely used format for a linear power supply. As the hame implies a
series element is placed in the circuit, and its resistance varied via the control electronics to ensure that
the correct output voltage is generated for the current taken.

Both of these types of linear regulator used in power supplies has its uses and can be used in different
situations.

Linear power supply advantages / disadvantages

The use of any technology is often a careful balance of several advantages and disadvantages. This is true for
linear power supplies which offer some distinct advantages, but also have their drawbacks.

Linear PSU advantages

e Established technology: Linear power supplies have been in widespread use for many years and their
technology is well established and understood.

e Low noise: The use of the linear technology without any switching element means that noise is kept to a
minimum and the annoying spikes found in switching power supplies are now found.

Linear PSU disadvantages

o Efficiency: In view of the fact that a linear power supply uses linear technology, it is not particularly
efficient. Efficiencies of around 50% are not uncommon, and under some conditions they may offer much
lower levels.

e Heat dissipation: The use of a series or parallel (less common) regulating element means that
significant amounts of heat are dissipated and this needs to be removed.

e Size: The use of linear technology means that the size of a linear power supply tends to be larger than
other forms of power supply.

Despite the disadvantages, linear regulated power supply technology is still widely used, although it is more

widely used where low noise and good regulation are needed. One typical application is for audio amplifiers

where the linear supply is able to provide optimum performance for powering all the stages of the amplifier.
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