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Csemuolt namamu
JTroomunw [Taeroent 3aiiyesoi
noceswaemcs

NPEAUCNOBUE

[Mocobue npenHasHayeHo sl CTYAICHTOB T1-TV KypCOB TeXHHYECKHX BY30B, 00y-
YalOLLMXCSA MO CELMANTbHOCTSIM: /IEKTPOHUKA, BBIUMC/IMTENIbHAS TEXHHUKA, TPOMaB-
ToMaTHKa M Op. UM MOTYT TaKXe MoJib30BaTbCsl HayHHBIE paGOTHHUKH M aCMIMPAHTHI,
criellMaiu3upyloiuecs B 001acTu 3JIeKTPOHHO-BbIYMCITUTEIBHON TCXHUKH.

OCHOBHasl Lie/ib ocobust — pa3BUTHE M COBCPLUCHCTBOBAHHE HaBbLIKOB M1 YMCHH
YTEHMS Y MepeBolla OpUrHHaIbHO! NUTEpPATYphl MO CrieLlMaJIbHOCTH, a TAKXKE pa3BH-
THe HaBLIKOB YCTHOM PEYM.

TeKkcThl NOCOBMsI 3aUMCTBOBAHB! M3 OPUTMHATIBHBIX HCTOYHHKOB. OHM pacKpbl-
BalOT COBPCMEHHBII YPOBEHb JOCTHXeHHUiA B 061aCTH MUKPOINEKTPOHHUKH 1 TEP-
CMIEKTUBHI ee pa3BUTHs. MHoroobpasue TEKCTOB, a TAKXKC npefnaraemble GOpMbl pa-
GOThl MOAEJMPYIOT YCJIOBHSI peaibHOM uHGOPMaLIMOHHO-TTIOUCKOBOH ICATEILHOCTH
CreuManucTa.

B noco6um maetcst « McxonHbIi IEKCHYECKH i MUHUMYMD, HeoOXOOUMBIH IU1d Ha-
yasia pa6oThbl ¢ HHM. OH BbLIC/IEH aBTOPAMH U3 LUKOJIbHOIO C/IOBapsi-MUHHUMYMa MU MH-
HMMyMa CJIOB 1-ro Kypca TeXHUYECKHX By30B C YHETOM 3HaYMMOCTH C/10Ba 1151 YTEHHs
HayuUHO-TeXHNUYECKOM JINTepaTyphbl U POBCPEH NnyTeM TCCTUPOBAHUSI.

IMoco6ue COCTOMT U3 LeCTH pa3zieaioB. Kaxabiit pasnen npencrasiseT cobos ean-
HbliA LMK, pClUaoLIMit 3aia4Y M, yCTaHOBJICHHbIC IMporpaMMo#t M0 HHOCTPAHHOMY 513bI-

KY IUIS1 HESI3LIKOBBIX BY3OB.

Pa3aen nMeeT cedyoLlylo CTpyKTypy-:

1. ITepBoe 3aHsATHE.
PaboTa B ayIMTOPHH.
BHeayauMTOpHas paboTa

2. Bropoe 3ansTHe.
Pa6oTa B ayAMTOPHH.
BHcayauTopHas paborta.

3. Tpetbe 3ansATHE.
KoHTpoNb U3y4EHHOIro MaTepHaia.

Marepuan nis paboThi B ayIMTOPHM BKJIIOHAET OCHOBHOH TEKCT M YNpaXHeHHA

[U1S1 pa3BUTHSA HABBLIKOB ¥ YMEHH It UTEHHS, TIEPEBOAA | YCTHOIA peyH.
B 0CHOBHBIX TCKCTax MocjenoBaTeIbHO MPEACTaBJICHbI CTPYKTYPHO-CCM

TUYECKHE TPYAHOCTH Hay4YHO-TEXHHYCCKOIO ctuns peud. TekcTbl conepxkar 00-
uieHaydyHB# 1 6a30BHIN TcpMMHonoruqecxuﬁ CJIOM IEKCHKH, a TAKXKE TUNMUYHBIC

rpaMMaTHYeCKHUE CTPYKTYpbl [UTs1 INaHHOIoO CTUJA peEYH.

aH-

[TpenncnoBue ,

m—————

OCHOBHOM TEKCT IeIMTCA Ha IBe YacTH. PaboTa Haa rnepBoit YacThio MPOBOAMTCS B
ayaAUTOpHH. BTopast 4yacTb BLIMOJHSICTCSI MTUCBMEHHO I0Ma C MOCEAYIOLLNM aHAIUTU-
yeCKUM pa3bopoM B ayIMTOPHM.

B nocobuy npeiiaraeTcs ocodbiid BMA nepeBola TEKCTa ¢ aucTa (at sight) non
pyKOBO/ACTBOM NpCroaasareis. Becb npolecc MBICIUTENBHBIX onepaumit, BLIMO-
HsieMbIX NTpH YTEHUH, MPOUCXOAMUT «OTKPLITO»: CTYAEHT Cpa3y aBTOMaTH4YECKH Bbl-
aBasieT PYHKLUMIO KaX1o0ro cjioBa (MoA4YNHEHHOCTDb UK MaBEHCTBO), a TAKXKE CMbIC-
JIOBY1O CBf3b JJAHHOTO CJIOBA C IPYTMMH CJIOBaMM, HAa OCHOBaHHMH ONpeNeeHHbIX
rpaMMaTHYECKHUX MPU3HAKOB. [TepeBoa BbINMONHSAETCA BCAYX NMpU JIMHEAHO-NOCE-
[OBaTEJILHOM BOCTIDHSITMM TeKCTa. Heu3BecTHOe c/IoBO 3aMeHsieTcsl HeonpenesieH-
HO-JIMYHBIM MECTOMMEHHUEM UJTH TJ1arojioM HeNTpaIbHOro 3HaYeHUS (THUIMa «BBITNOJI-
HSET», «BBINOJHSETCS», «sABsieTcs»). [Ipyn HenpaBUNBHOM BBHISIBIEHUM QYHKUUH
cJIoBa NpernoAaBaTeib NodaeT KoMaHay «oWK6Ka». CTyNeHT pearupyeT Ha KOMaHIy
MCApaBlcHUEM OLLUMOKH, MIJIK Xe NpernoaaBaTeNb YKa3blBaeT NPUYMHY OLUMOOYHOIO
neiicTBHA cTyAcHTa. KoppeKlus HenpaBUIbHbIX IEACTBUM CTycHTa NaeT BO3MOX-
HOCTb OCYLLECTBJATb OOpaTHYIO CBSA3b.

Takof BUA nepeBona oby4yaeT CTyNeHTa NpaBUIbHOCTH AeACTBKUN Mo 06beaAnHE-
HHIO CJIOB B pe4yeBOi OTpE30K M MO3BOJIAET €EMY NMPOTrHO3UPOBATh 3HAaUYEHHUE HENU3BE-
CTHBIX paHee CJI0B. ABTOMAaTH3M BbISIBJIEHHUS (DYHKLIMH CJ10Ba JacT BO3MOXHOCTb Cpa3y
YCTaHOBHUTb CMBICJIOBYIO CBSI3b JaHHOTIO CJIOBa C APYIMMH CJIOBaMHU NMPHUBEAECHHOrO
peyeBoro oTpe3kKa.

IlaHHas MeToarKa oOy4yeHH s UTEHHIO U NepeBOIY anpoOMpoBaHa B TEYCHHE MHO-
MX IET U Aa€T MOJIOXHUTENbHbIC pC3y/1bTaThl.

[lepeBomy TekcTa npenllucCTBYET BLINMOJHEHUE psila YIIpaXXHEHW Ha pa3BUTHE
aBTOMaTH3Ma BbisiBJIEHUsI GYHKUMA CNOB B PEI0XEHHUH.

CnoBa (kak obL1eHayyHble, TaK M TEPMMHBI) BBLACJCHBI B OCHOBHBIX TEKCTAX 0CO-
6bIM LWPKHGTOM, 4TO CMOCOGCTRYET MX 3pUTEJIbHOMY 3aNOMMHaHMIO. [JlaHHEBIE ClIOBa
MMEIOT HOMcpa, COOTBETCTBYIOLLIME MX HOMEPaM B NMOYpOYHOI pa3paboTke.

IloypoyHbic croBapy MOCo6Ms1 COCTAB/ICHBI M0 rHesnoBoMy npuHLMny. Cucrema
YNpaOXXHEHUH opMHpYeT U pa3BUBACT OMnpclefieHHbIE peYeBble YMEHUST M HaBBIKH.
HononuurtenbHble TekcTh Pa3BMBAIOT YMEHHE NEPEBOOUTb, YUTaTb, aAHHOTUPOBATB,
Pedepuposats, a Takxe BecTH Occery no U3yyeHHBIM TeMaM M npobieMaM.

O6LMpPHBIIt MH(OpMaTUBHLIH TEKCTOBOK MaTepHa 1aeT BO3MOXHOCTb Pa3BUBaTh
CKOPOCTL yTeHUs U nepeBoaa, a TAKKe LIYOHHY TOHUMAHMSI.

BHTE}]K:C!:;C KHHUTH MPpUBOIAATCA NONOJHUTENbHbIE TEKCThI 1151 Na/ibHelLIero pas3-

e, PEYCBRIX HABLIKOB, YKa3aTe/b CJIOB, BHIAEACHHBIX U151 3aTOMUHAHMS, C

Taroxe cn“c:omepa paznenil M MOpSIIKOBOTrO HOMEpa C/0Ba B OCHOBHOM TEKCTe, a
K COKpallleHHif, BCTpCYAIOLIUXCSA B KHUTE.

aymﬁz ::byl‘;c‘:me Kax[oro pa3sjejia pcKOMeHIyeTCs OTBOAMTL MPUMEPHO BOCEMb
acos.

"Onx:z::ﬁ; :lc):(pBoro 3aHATUSI, B OCHOBHOM, NMpeaHa3HayeHBb! [UIA BBIMOJTHEHMUSI

YTIpQXHEHHUH M 00yYeHM sl HaBhIKY NepeBofa C JIUCTA.
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Martepuanbl BTOporo 3aHsITUsI NpeaHa3HaycHbI [UISI TPEHUPOBKY U Pa3BUTHUS KaX-
[0ro HaBbIKa peycBOii NeSATCIBHOCTH.

Martcpuansl TpeTeero 3aHsITUSI HalleJieHbl Ha 0600LEeHue Bcex 3HaHU I M DaIbHeN-
LLIce pa3BUTHUE KaXIOro peyeBoro HaBblKa, a Takoke KOHTPOJISI.

Bbonbluoe crnacu6o 3a okazaHHY0 MHe NpogdeccHoHaTbHY10 oMol M3apu Teop-
ruesHe EBI1OKKMMOBOI, NekaHy (paKynbTeTa MHHOCTPaHHBIX s13bIKOB MOCKOBCKOIO ro-
CyI1apCTBEHHOro MHCTUTYTa 3/icKTpoHHOM TexHUKH (TY), KoTopas siBisieTcst Kak cre-
LIMaTMCTOM B 06/1aCTH MHOCTPaHHBIX S13bIKOB, TaK M B 06J1aCTH aBTOMAaTHU3UPOBaHHbIX
cucreM ynpasicHusl. Cnacubo TakKe BceM npenoaaBaTensiM, paboralolliMM Ha JaH-
HON Kadenpe, 32 UX MOAACPXKKY.

bnaronapto npenogasatene#t By30B pa3Hbix roponoB Poccuu, Kotopble MUHULIMKPO-
BaJIM Neper3aaHue NaHHOM KHUIU: 310 npenonasareny CapaToOBCKOro rocyapcTBeH-
Horo yHuBepcuTeTa, rae JI.I1. 3aituena 6bina onHUM M3 OCHOBAaTelCit (paKynbTeTa MHOC-
TPaHHBIX SI3bIKOB U MpernoiaBaia B TEeYCHHE HECKOJILKUX JIET; MpenonaBarenu ToMckoro
rocyaapcTBeHHOro yHuepcurera, KpacHosipckoro rocylapcTBeHHOro yHUBEpCHUTeETa,
Hosoyepkacckoro 1 TaraHporckoro yHUBCpcUMTeTOB M APYTVIX By30B CTPaHbI.

Bonbuiyio 6naronapHoCcTb BbIpaXxalo CBOMM KoJuleraM: 3aB. kadenpoit ACY MAIIN
(I'TY) npod., n.T.H. A.b. Hukonaesy; 3aB. Kadeciapot MHOCTpaHHBIX si3bIKoB MAIH
(I'TY) mou., k.n.H. TIO. [NonsikoBoit; MOMM ApY3bsiM ¥ CHIOABUXHUKAM B HEJIErKOM
Tpyne — acnupaHTy M.b. KyapsilioBy 3a TwaTe/lsHbI POCMOTP BCEro TCKCTOBOTO
MaTepHralia NnocodbMsi C HAYYHO-TEXHUYECKON TOYKHU 3pEHMS], a TAKKE MHDKEHEpY Ka-
¢eapbl MHOCTpaHHbIX s13b1KOB MAJIH (I'TY) B.B. bypoBoii 3a ocyluecTBieHue KoM-
NbIOTEPHON BCPCTKH.

bnaronapio k.T.H. B.B. [Iporononosa 3a npocMoTp pyKONMCH U KOHCYJILTALIMH,
KOTOpHI# KaK Obl MPOJOJIKMI IeJI0 CBOETo OTLA, A.T.H., npod. B.A. [1poTtononosa, pc-
LICH3€HTa NepBOro U31aHust Nocobusi.

McxonHbIN
JEKCMYEeCKUM
MMHUMYM




HMcxonHbIf IEKCMYECKMI MMHUMYM BKJIIOYAET CJIOBA U3 LIKOJIBHOIQ
MHHUMYMa CJIOB C YYETOM UX YTIOTPEOMTENBHOCTH B HayYHO-TEXHHYEC -
KOM TUTepaType, a TaKke MUHHUMYM CJIOB IMEePBOro Kypca TEXHUYECKuy

BY3O0B.

Aa
ability n cnocoGHOCTb, BO3MOXHOCTb
able @ cnocoGHbIA
about prp o, 06; adv oKono, npubIN3U-
TEJILHO

absent @ OTCYTCTBYIOLIUH
accelerate v yckopsiTh
acceleration n yckopeHue
accept v MTpMHMMaTh; NpU3HaBaTb
accident n aBapusi; katactpoda
accomplish v BLINMOJIHSATL; 3aBeplUaTh
according to prp B COOTBETCTBMH; 1O

) _ 10
accuracy n TOYHOCTb; NMpaBUIbLHOCTb
accurate g TOYHbII; MTpaBUJIbHBI N
achieve v nocturatb, 106MBaTbhCH
achievement n 10CTHXEHUE; yCcrex
across adv rnonepek; nNo Ty CTOPOHY
act v IeicTBOBaTh; paboTtaTb
action n nericteue; pabota
adjust v 1. npuBOAUTH B MOPANOK; 2. oA~

TOHSTL, 3. pCrYTUPOBaTb
advantage n 1. npeMMyllIeECTBO; 2. NOJb3a
adventure n 1. npukAlOYEHUC; 2. cMeJIoE
npeanpusiTUe

20

advice n coBet
advise v COBETOBaThb
aeronautics n a3poHaBTHKa
after prp nocne, 3a
after ¢/ nocac Toro, Kak
again adv CHoBa, OnsIThb
age n ]. Bo3pacT; 2. nepHol, 3pa; 3. anoxa
ago adv ToMy Ha3al
agree v COrjlaliaThCsl
aim n Lenb, HAMEpPEHHUE
30

air n Bo3nyx; atMocgdepa

aircraft n camMonert; netatenbHeBIN annapar
all Becnb; Bce

allow v no3BonsiTh, HONYCKaTb

alloy n cninas
almost adv noutH
alone @ 0MH, ONMHOKUN
already adv yxe
also adv Taxxe, Toxe
although ¢ xoTs
40

altitude n BbicoTa
altogether adv BMecTe; Bceueno
always adv Bcerna
among prp MeXIy, cpeau
amount n KOJIMYECTBO
analyse v aHaJIM3UpPOBaTh
analysis n aHa U3
ancient g 1peBHUHA
and ¢j 1
angle n yron
50

animal n XUBOTHOe

anniversary n roloBLUMHA

annual @ rogoBoit

another pron npyroit

answer n oTBCT

answer v OTBCYaTh

any pron Kakoi-HUOyb; 11000i

anything pron yto-HMOyIb

apparatus n npubop, yCTpoiACTBO, Mexa-
HU3M

apparently adv oycBUAHO
60

appear v |. NOsIBJSITLCSI; 2. Ka3aTbCsI

appearance n 1. BHELWHUN BUA; 2. BH-
IUMOCTb, BCPOSITHOCTb

apple n s1610K0

application n npyuMcHeHHe

applied g 1. npuMeHsieMbIH; 2. NpuKal-
HON

apply v 1. npyMeHsITD; 2. ynotpebasiTh

approximate v npubamuxartbcs

approximation 7 annpokcyYMaLMsi

arc n yra; OTpe30K KpUBO

MCXOAHBIA NEKCHYECKNA MUHUMYM

comm——

arch n 1. apka; Iyra; KpMBM3Ha; 2. CBOL;

3. nonepcyHas 6anka
70

area n [UIOLLAAL; 06NACTh; MPOCTPAHCTRO

arise (arose, arisen) v BOS3HUKHYTb

armn 1. pyKa; 2. BETBb

arm v BoopyXarth(cs)

arms n 1. opyxue; 2. poll BOMCK; 3. BOH-
Ha; BOOPYXEHHbIE CUJIBI

army n 1. apMusi; 2. MHOXCCTBO

around adv 1. Kpyrom, Bokpyr; 2. rno-
Bcrody; 3. BONIM3KU; 4. B OKPYXHOCTH

arrange v 1. paclionaratb; 2. KOHCTpYHM-
poBaTb

arrive v 1. NpuOLIBaThL; 2. AOCTUTaTh

art n UICKYCCTBO

80

asprp |. B Ka4yecTBe; 2. KakK

as ¢ 1. Tak Kak; 2. Korja

ash n 3ona, nenen

aside prp B cTOpoHe/B CTOpOHY

ask v 1. cnipalumBath; 2. NpoCUTh

aspect n 1. BMI; cTOpoHa; 2. Bonpoc;
npobnema

assemble v coGMpaTth

assembly n 1. cbopka; 2. cobpaHue, 06-
LIECTBO

assist v nomoraTs

assistance n noMouyp

: 90

associate v |. aCCOLIMMUPOBATD; CBSI3bI-
BaTh; 2. COEAUHATD

aSumev 1. npennonarats; 2. npuceausaTy

assumption n 1. npennonoxenuc; 2.
NpUCBoeHue

::'ﬁgps ;h:', l.t::a'; NpH (Mecmo); 2. B (spems)

aTMocdepa

altack n nanagenue

attack y HacTynatp

“:tempt n NOMbiTKa

:t::::lp: ;’Tg;l(':rancn, npo6oBaTh

YTCTBOBaTb

100
UMaHHE; BHUMaTEIb-

HOCT}

attraction n NpUTSIKEHHUC
award n Harpaaa

award v np1cyxaathb (npeMuio)
away adv 1. npoub; 2. naneko
axis (p/ axes) n oco

Bb

back adv 1. Hasan; obpatHo; 2. c3aaum;
nosaau

back v 1. nonaepxusats; 2. 3aKpenaaThb

back n 1. 3anHsis1, TeLIbHAS yacT; 2. 060-
POTHast CTOpPOHaA; 3. CITMHa

110

backward(s) adv Hasan; B 0GpaTHOM Ha-
NnpaBJieHUU

bad (worse, worst) a 1 . NJIOXOH; 2. Henon-
HOLIEHHBIH, ¢ nedekTaMu; 3. bpanblum-
BbIi

bag n 1. MeWOK; nakeT; cymKa; 2. 060-
Jloyka

balance n 1. paBHOBecHe; 6anaHc; 2. npo-
TUBOBEC; rMps

balance v 1. coxpaHsaTh paBHOBecHe; Ga-
JJaHCUpOBaTb; 2. B3BELLIMBATb, KOM-
NEeHCUpOBaTh

ball n 1. wap, wapuk; 2. aapo, cHapsin

balloon n Bo3nywHbIN Wap; HeynpaB-
JisieMBIl a3pocTtaTt

ban n 3anpeuieHue, 3anpet

ban v HanaraTh 3anper, 3anpelaTb

bank » 1. Ban, Hackinb; namM6a; 2. oT-
Menb; HaHoC; 3. 6aHK

i 120

bar n 1. 6pycok; Gpuxer, CTEPXCHD; 2.
Meman. boNBaHKa, Yylika; 3. 34. nna-
CTHHa; 4. nepeKiaamMHa; 5. npensT-
CTBME; OrpaHUYCHUE

bare a 1. ronelit, HeNOKpPLITHIH; 2. He-
NMOATBEPXAEHHBINA; 3. HE3HAYUTEND-
HBIN, MaJeR LI UM

barriern 1. 6apbep, OrpaxIcHHuc; 2. rpa-
HHUa; 3. noMexa, nperpana

base n 1. ocHoBa, ocHoBaHue; 2. 6a3a;
OMOPHBIN NYHKT; 3. mex. GyHaaMeH -
TaJIbHad MJIMTa; OCHOBHAA paMa (Ma-
LUMHBI); MOIUTOXKA
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base v 1. ocHOBbLIBaTh, 0O0OCHOBBIBATD,
2. 6a3MpoBaTh; pa3McLIaTh

basement n 1. ocHOBaHHe, PYHIAMEHT;
2. noasan

basic @ 1. ocHOBHO#1, rnaBHbIf; 2. PyH-
IaMCHTaNbHbIN; 3. 3/ICMEHTApHbIMH,
HayanbHbIN, YNIPOLEHHBIN

basically adv B ocHOBHOM

bath n BaHHa; BaHHO1Ka

battery n 6atapesi; Habop

130

be (am, is, are; was, were; been) v 1. ObiTb,
CYLLIECTBOBaThb; 2. ObITb, SIBNSITbCS;
3. OBITb, HaXOOMUThLCS; 4. 8 CaoXcHoil
2aazonbHoll hopme He nepeeooumcs;
5. NPOMCXOOUTDb, CYYaThCs

be absent — oTCyTCTBOBaTH

be away — OTCYTCTBOBaTb, YeXaTh

be late — ona3nbiBaTh

be present — rnpuUcyTcTBOBaTH

be ready — ObITb rOTOBBLIM

beam n 1. nyy; 2. ¢us. ny4yok nyueii;
3. 6pyc, 6anka; 4. mex. 6anaHcUp

beam v |. ucnyckarb nyyu, U3anyyaTb;
2. ¢pu3. KOHLEHTPUPOBAThH B MYYOK;
3. o6HapyXHBaTh paAMOJOKALIMOH-
HBbIM MCTOIOM

beat n 1. ynap; 6ueHue; 2. TakT

beat (beat, beaten) v 1. 6UTb; ynapsTh;
OUTbCA; 2. U3MeNbYyaTh; 3. 060rHaTh

140

beautiful a npekpacHbIN

because ¢/ moToMy 4TO, TaK Kak

because of — 13 3a

become (became, become) v cTaHOBUTB-
csl, IenaTbCs

bed 1 1. KpoBaTh; 2. pycJio peKM; 3. AHO (Mo-
psi); 4. IOpOXHOE TNOJIOTHO; 5. IL1acCT;
6. mex. cTaHUHa; 7. mex. CTeH, YCTaHOB-
Ka

bee n nyena

before adv |. paHblue, npexie; 2. Bne-
penou

before prp no, nepel; Bnepenu

before ¢j npexae yeM; 10 TOro Kak; Noka
He

begin (began, begun) v 1. HauMHaThb,; NpH-

CTynarthb; 2. OpaTb Hayaso oT
150

to begin with 1. Bo-niepBbIX; 2. CHayana

beginning n 1. Hayano; 2. ucxolHast ToY-
Ka, UICTOYHUK

behave v 1. BecTu cebsi, mocTynars,;
2. pabotatb (0 Mawure); 3. pearupo-
BaThb (Ha YTO-1.)

behaviour n I. noBeneHUe; MOCTYMNoOK;
2. OTHOlUEHHE; 3. cOCTOSIHUE, CBOH-
CTBO

behind adv c3aau; no3anu

behind prp 3a (keM-TO, YEM-TO)

being n 1. cyliccTBoBaHKE; OBITHE; 2. XM-
BO€ CYLLIECTBO

believe v 1. BepuThb; 2. nyMaThb, MMONArarthb,
CYMTATL; 3. UMETb MHCHUE

bell n 1. 3BOHOK; 3BOH; 2. KONIOKON

belong v npuHaanexarts, ObITL COOCT-
BEHHOCTbIO; ObITb YaCTblO

160

belt n peMeHb, neHTa

bench n 1. ckaMbs; 2. cTaHOK; 3. UCITBI-
TaTeNbHbINA CTEHN

bendn 1. u3rn6; KpMBHU3Ha; Oyra; 2. NMo-
BOpOT; 3. cTpeMJIEHHUE

bend (bent) v 1. rHyTb; 2. HaKJIOHSITD;
3. NOBOpayMBaTh

beside prp okono

best a caMoe nyuluee; BbiClUasi CTENMEHD

better a nyyiuu#t, nyyiue

better adv nyyue

between prp MeXxay

beyond prp 1. BHc, 32 npenenamu; 2. ganb-
we

170

big a 1. GonblUoN, KPYMHBIHK; 2. BaxX-
HbIM, 3HAYUTENbHBIA

bill 7 1. cyeT; 2. cMUCOK, UHBCHTApPhb

billion » MunIKapa

binary n aBoitHOI

bind (bound) v cBsi3bIBaTh

binding n 1. cBs3b; 2. 06BsI3Ka

bipolar a GunonsipHbIf

bird n nTuua

MCXORHbIV NIEKCUUECKUM MUIIMMYM

11
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pirthn 1. poXaeHue; 3apoxaeHue; 2. Ha-
yaJio

black @ YepHbii (o yseme)

180

blade n 1. nonacts; 2. ne3Bue

blast n B3pbIB

blind a 1. cnenoii; 2. TeMHBIIf

block n 1. 1. 6pycok; 2. 6onBaHKa;
II. 1. 3aTop; 2. npensitcTBMe; 3. 610-
KUpOBKa

blow (blew, blown) v nyTb

blow n yaap

blue @ cMHUIK; ronyboit

board n 1. mocka; 2. 60pT (cynHa)

boat n nonka

body n 1. Teno; 2. rnaBHas yacTh (yc-
ro-nu6o); 3. octoB

190

boil v 1. KMICTh; 2. BApUTH, KUIISITUTD

bold a cMenbIii, yBCpeHHbI{

bolt n 6ont

book n kHura

border n rpaHunua; kpait

born @ npupoXxneHHbIH

both pron 06a

both...andgu..u

bottle n 6yTbinka

bottom n 1. nHO; 2. OcHOBa

200

box n kopobka
brain n vio3r
branch n 1. BeTBb; 2. punuan; 3. otpacns
break n TpeiuunHa, pa3pbiB
break (broke, broken) v 1. nomats; pa3-
Pywarb; 2. npepbiBaTh, pa3MbIKaTb
breath v 1. ayTb (0 eempe); 2. nblllaTh
brick n kupnuy
bridge n mocT
brief g KpPaTKHUMH, cxxaTolit
bright ¢ spkuis
S 210
bring (brought) v 1. npuHoCHTL, HOCTaB-
JTh; 2. NpUBOOUTD
broad a wmpoku
broadcast n paguoBeLIaHUe
broaden paclUMpsTD

brown a KopyuHeBbIH

build (built) v ctpouts

burn (burnt) v cxxurartb; ropctb

bus n aBTOOYC

business n 1. neno; 2. KoMMepueckas
esITeIbHOCTD

busy a 3aHaTHIH

220

but ¢j HO; KpoMe

button n 1. nyroBuua; 2. KHonka
buy (bought) v nokynars

by prp 1. y; okono; 2. nocpeactTsoM

Cc

cab n 1. TakcH; 2. kabuHa BoauTens
cable n 1. kaHar; Tpoc; 2. Kabenb
calculate v BLIYUCNISITb, paCCYUTHLIBATD
calculation n BLIYMCNICHUE, pacyeT
call v Ha3bIBaTb; 3BOHUTD (r0 meneghory)
can v ymMeTb, MOYb

230

cap n KpbIllIKa; lIamnka

capable a 1. cmoco6HBIA; 2. BO3MOXHEIN

be capable — Moub (4TO-TM60 IENaThb)

car n aBToMobunb

card n KapTouka

card reader — ycTpoMCTBO, CUMThIBAKO-
Liiee C KApTOYKH

care n 1. 3a60T1a; 2. TIareJbHOCTb

care v |. 3a60TUTbCA; 2. MUTATb UHTEpEC

career n |. ycriex; Kapbepa; 2. npodec-
CMs1, 3aHsITHE

careful a |. 3a60TIUBBLIN, BHUMATEND-
HBI; 2. TWATENbHbIA, BHUMATENDb-
HBIH

240

carrier n 1. TpaHCNOPTHOE CPEACTBO;
2. Hecylllasi 4acTOTa; TOKOHECYLIM i
NPOBOAHMK; 3. aBUAHOCELl;, TpaHC-
NOPTHLIN caMoneT

carry v 1. HECTH; 2. BECTH, BO3UTD,
3. BecTH, npuBecTH; 4. UMETD; 5.
B/IeYb 3a CO60H; 6. paboTaTh, BLIMNOJ-
HSITb

carry away v ynajisiTb, OTBOIMUTD

carryonv |. npoBOOMUTL; 2. NPONONXAaTh
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carry out v BbITIOJIHATDb
case n 1. 1. cnyyair, 06CTOATENBCTBO,
2. IOBOMbI, 10Ka3aTeNbCTBA; 3. cynco-
Hoe pewenHe; 11, 1. AUIMK, KOHTEH-
Hep; 2. GYTAsIp, Yexon; 3. mex. Kap-
Tep (aBMUraTenst), KOXyx
in case — B cjiyyae
cause n |. npy4yUHa, OCHOBaHHKeE; NOBOL,
2. MOTHB; 3. oblec neno (obLune uH-
Tepechl); 4. cynebHoe aeno, npouecc
cause v 1. ObITb NpUYUHON; BbI3bIBATD;
2. 3acTaB/sATh; NOOYXAaTb
ceiling n 1. noTONOK; 2. MAKCUMYM, fIpe-
aen
) B 250
celebrate v npa3nHOBaTh, TOPXECTBEH-
HO OTMETHUTDb
celebration n npa3gHOBaHMUe; TOPXECTBO
cell n 1. 6uoa. KeTka; 2. 3a. 31EMCHT,
3. mex. maTYUK; 4. OTCEK
cent 7 i. LICHT; 2. OIHa coTasi (101s1)
centigrade a ctorpalyCHbI i
central @ 1. pacrnoyioXeHHbIH B LEHTPE;
2. OCHOBHOI4, caMbl#f BAXXHBII; Beny-
LM
centre n LICHTP, cepeadnHa
certain g |. onpeaeneHHbIil; 2. Heco-
MHEHHBI}, HAeXHBbli1; 3. BEpHLIA,
TOYHBIN
certainly adv KOHCYHO, HECOMHEHHO
chain »n 1. uens, uenouka; 2. nocneno-
BaTeJIbHOCTD; 3. CBsA3b; 4. psil 3BEHb-
eB (nmepenayu)

260
chair n 1. ctyn; 2. kKadenpa (B yuebHOM
3aBeJlcHHUH)
chairman n npeaceaarennb
chalk » men

chance n 1. cnyualtHoCThb; 2. cnyyai;,
3. I1aHc, BO3MOXHOCTb

change n 1. nepeMeHa, H3MEHEHHE;
2. oOMeH; 3aMeHa

change v 1. McHsATBH, NepeleNbIBaTh,
2. MEHSAITbCS1, UBMEHSATLCS

changeable a 1. HenOCTOSIHHBIN, U3MEH-
YUBBIHA; 2. HEYCTOMYUBBI

channel n 1. kaHan; 2. nponuB; 3. NyTh,
UCTOUYHUK, 4. paduo nosioca 4acToT
chapter n 1. pa3nen; rnasa; 2. dunuan,
OTIOENCHHUC
charge n 1. 3apsan; 2. Harpy3ka, 3. mex.
roplouasi CMEChb; 103a TOMJIMBA
270
charge v 1. HarpyXaTb, HallONHATD;
2. 3apsXaThb
chart n 1. Mopckas KapTa; 2. a3-
pOHaBMrallMOHHas KapTta; 3. AMa-
rpaMma, cxema, Tabnuua; 4. rpapuk;
S. IOKYMCHT
cheap a neuieBbl
check n 1. npoBepkKa, KOHTPOb; 2. rpc-
NATCTBUE
check v 1. yctaHaBniuBaTh;, NpeNAaTCT-
BOBaTb; 2. NPOBCPATH, KOHTPOJHUPO-
BaTb
chiefa 1. rnaBHbIN; CTapLUKiA; 2. OCHOB-
HOW; BaXXHbIH
chiefly adv rnapHbiM 06pa3oM, OCODEH-
HO
chip n komn. MHTErpanbHas CXeMa.
MHUKpPOCXeMa; MHUKpPOIpOLIECCOp
choice n 1. BbIGOp, 0TGOP; 2. BHIOOD,
aJlbTEpHATHBA
choose (chose, chosen) v 1. BLIOMpaTh.
oTOMpaTh; 2. MPEANO4YUTaTh, CUHTATDL
HeoOXOOMMbIM

281
circle n 1. Kpyr; OKpYXHOCTb; 2. cde-
pa, 06JacTb; 3. KpYroBOpoOT, LMK
circle v 1. BpawaTbcsl; KPyXHTb; 2.
UMpKYTUpOBaTh

circuit n 1. Kpyroo6opoT; OKPYXHOCTb,
2. BUTOK (OopOMTHI); 3. mex. cxeMa:
ceTb; 4. paduo uenb, KOHTYP

circular g 1. kpyraplit; 2. KONbLEBOI.
LMPKYJSIpHBIH

circulate v |. UMpKyNIHpOBaTb, Bpa-
aThbcsl; 2. pacpocTpaHsTh

citizen n rpaXxaaHWH

city n 6onsbLIOK ropon

civil ¢ 1. rpaXaaHCKMiA; 2. LUTATCKHU

claim » Tpe6oBaHKE; NPCTEH3Us

VICXONHBIN JIEKCMUYCCKNI MUHUMYM

g

13

claim v 1. Tpe6oBaTth; 2. 3asBnATD, yT-
BepXIaTb

_ 290

classified g 1. cucTeMaTU3MpPOBaHHBIIA;
2. CEKpPEeTHBIit, UMEIOLI U rpud

classify v |. knaccuduumposars; 2. 3a-
CeKpeyuBaTh

clay n rnuHa

clean n yucTtka

clean a 1. yucThiit; 2. cBeXHit, yuc-
THI#; 3. YUCTBHIN, 6e3 npuMecH; 4.
rMaigkui, poBHBI}

clean v 1. yucTUTh, OyMLIATS; 2. 06pa-
6aThIBaTh (YKCTO)

cleara 1. ACHBI, cCBETNBIN; 2. YUCTBII;
SICHBIN; 3. MOHSITHBIH

clearly adv sicHo; oTYyeTNnHUBO

clever a yMHBblit

climate n knumar

300

climb v B36upaTLCa; nonHMMaTbhCS

clip n 3axuMm; ckoba; ckpenka

clock n yachl (HacTonbHbBIE, CTEHHBIE,
6alueHHbIE)

clockwise a nBuXy1mitcsa no yacosoit
CTpesnkKe

close v 1. 3akpbiBaTh; 2. 3aMbIKaThb
(uenb); 3. 3aKkaHYMBaTL

close n xoHew, 3aBeplleHHE, OKOHYa-
HHe

close g 1. 3aMKHYTBI/; 3aKpBITHIH;
2. 6IM3KUH, PACMIONOXCHHBII Hena-
NIEKO; 3. TwateNbHbIN; Mogpo6GHbBIH

close adv |. OGaKn3ko; 2. KopoTko

closely adv 1. 6au3ko: 2. BHUMAaTeNL-
Ho

clothes n olmexnaa

310

—_—
clothing n 0611nBKa
cloud 5 obnako, Tyya

c
loudy 4 O0NauHblit; MOKPBITHIHA 06/1a-
Kamy

€0achn 1. kapera; 2. MexayroponHsi
aBTOGYyC

€oal 1 yroyy
Coa
St n Mopckotit 6cper, noGepexbe

coat n 1. NUAXaK; KypTKa; 2. BepXHss
oaexaa; 3. o6onoyka, MoKpoB; CNoit;
4. 0611MBKa, 0OJTULIOBKA

code n xon; wWndp

coefficient n ko3 puLMeHT

coil n 1. BUTOK; KOMBLIO; 2. 3. KaTylLIKa

320

cold n xonopg
cold a 1. xononHsIit; 2. mex. HenelcTBytO-
LUK
collect v cobupathb
collection n 1. cobupaHue; cOOpHHUK;
2. KOJUIEKUMS; 3. COBOKYTTHOCTb, Habop
collide v ctankuBaTtbcsl; NpUHATHU B
CTOJIKHOBEHHe
collision n cTonKHOBEeHME
colour (amep. color) n 1. uBeT; 2. Kpacka
column n 1. KONoHHa; 2. cTOMKa
combination n 1. coueTaHye, KOMOMHA-
uus; 2. oObeaIMHEHHE
combine v |. 06BEOUHSATbL, COYETATD;
2. COENMHATb, KOMOMHHUPOBATDb
330
combustion » 1. ropenue, CropaHue;
BOCIUTaMEHCHME; 2. OKUCNIEHME
come (came, come) v 1. NIPUXOOUTD;
HUOTH, 2. 1OXOAUTDb, JOCTUIATD, 3. MO-
SIBNATbCSl, BO3HUKATL; 4. MpOUCXO-
IUTb, UMETb MPOUCXOXIEHHE: 5. CTa-
HOBHUTLCS (M3BCCTHLIM)
come apart v pa3saiuBaThcs
come away v |. yXOoOMTb; 2. OT1aMbIBaTb-
csl
come down v |. nagaTtb; 2. pylUUTHLCH;
3. YMEHbLUAThLCSI
come forward v 1. BbicTynath (c npen-
JIOXXEHUEM); 2. CTaTb NOMYSIPHBIM
come in v |. NpuxoouThb, NpUOLIBATH;
2. BOITH B [€J10; NPUHATD YYacTHE
come off v 1. oTpbIBaTbCA; 2. UCYE3ATD;
3. BlAEPXATb (MCIBITAHUS)
come on v . HacTynaTb, HalABUIrATLCSI;
2. BO3HHKaTh (0 éonpoce); 3. NpoaBH -
raTbCsl, IcNaTh YCIIEXH
come out v 1. MOABASITLCS; 2. BHIXOOUTh
340
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come over v |. NpUCOEOUHSATLCS;
2. IpyexaTb U3najieka

come through v npoHKKaTb, NPOXOAMUTH
HaCcKBO3b

coming n npuxoj, Np1e3n

coming @ 6yayLHit; HACTynawln i

common a 1. o611K#; OOLIECTBCHHBIN,
2. pacnpocTpaHeHHbIH, 00l1eU3Be-
CTHBI#A; 3. OOBIKHOBEHHBI, 0ObIY-
HBIA

in common — BMecTe, cooblla

commonly adv o6bIYHO, YacTo

communicate v coob11aTh, nepenaBaTh

communication n 1. coobuieHus; nepe-
naya; 2. “H¢opMauuMs; pacnpocTpa-
HeHHe, 3. CBsI3b, COOOLIEHMUE

company n o611€CTBO; KOMNAHMUS; TO-
BapMILLCCTBO

350

compare v CPaBHUBaTb

comparison n CpaBHeHHeE

compensate v BO3MeLLATb, KOMITEHCH-
poBaTb

complete v 1. 3aKkaHYMBaTDL, 3aBEpLIATD,
2. YKOMITJICKTOBBIBATh

complex n 1. KOMIJNEKC; COBOKYII-
HOCTb; 2 KOMIUIEKC, rpynmna

complex @ CNOXHBbIit

component n 1. cocTaBHas 4acTb, KOM-
MOHEHT; 2. mex. y3en

compose v |. COCTaBnsiTb; 2. COYUHATH

compound n ¢pus., xum. COeINHEHHE,
CMeChb

compress v CXMMaTb, CIaB/IMBaTh

360

compressed g cXXaTblK

compressible a cxxuMaromnitcs

compression /7 CXXaTHe; YNIJIOTHEHHUE

computation n 1. ucuucyieHHKe; 2. noa-
cyeT; 3. BBIYKUCIIEHHE

compute v |. BBIYUCNATb, CUUTATD;
2. pacCYMTHIBATb

computer n KOMNbIOTEP

concentrate v 1. cobupaTth, cocpeaoTo
4YKUBATDb, 2. KOHLEHTPHUPOBATLCS, CO-
6upaThCs

concept n 1. NoHsATHe, UIes; 2. KOHLIEN-
UMs

concern n |. OTHOlUEHHe, KacaTeNbCT-
BO; 2. 3a60Ta, UHTepec; 3. neyo, GUp-
Ma, npeanpusTue; 4. yuactue, 10Js

concern v 1. KacaTbCsl, OTUCHIBATD;
2. 3aTparuBaTh; 3. 3a00TUTbLCSI; UHTE-
PECOBaTbLCS; 3aHUMATBLCS

370

concerning prp 0; OTHOCUTEJIbHO
conclude v 1. 3aKaHYKXBaTb, 3aBepLUATD,
2. 3aKaH4YMUBaTbCA; 3. 3aKN0O4aThb;
4. NpUIITH K 3aKJIIOYEHMUIO; 5. MPUHHU-
MaTb pelleHHUE
conclusion n 1. oKOH4YaHue, 3aBeplle-
HMe; 2. 3aKJIIoMeHUeE; 3. BLIBOL
conclusive g 1. 3aKn0YUTENBHBIN; 2. pe-
lWwawWKui, oOKoOHYaTeNbHbINA; 3. yOc-
IUTEeNbHBIA
concrete a KOHKpETHBII
condition n 1. cocTosiHKe, MOJIOXEHHUE;
2. YCNOoBHSl, 0OCTOSTENbCTBO
conduct n 1. noBeaeHKe; 2. pyKOBOACTBO
conduct v 1. BecTH; 2. pyKOBOIMUTD;
3. NpoBOOMTS (TEro)
conduction n ¢pu3. NpOBOOAUMOCTD
conductivity n ¢pu3. ynenbHasi MpoBOAM-
MOCTb, KO3(OHUUMEHT NPOBOAUMO-
CTU
o 380
conductor n ¢u3. NpOBOAHUK; MPOBOIL.
Xuna
conference n KOHGEpPEHUMsI, coBella
HHe
connect v |. COEIUHATD, CBAA3BIBATD,
2. CBsI3bIBaTb, aCCOUMMPOBATb
connecting a COCOAMHUTENbHbIN, CBSI-
k3% 011147071
connection n 1. cBsI3b; COEAMHEHHE.
2. npycoenMHEHHE; 3. NOOKIIOUCHHE
consequence n |. cneacTBue, Nocjaenc:
BUe; 2. pe3ynbTaT; 3. BLIBOM, 3aKJIO
YeHUe
consequently adv cnenoBatenbHO, B pC
3yNbTaTe
consist v COCTOSITb

MCXONHBIU NEKCUYECKMA MUHUMYM

m——
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constant g 1. NOCTOSIHHBIN; 2. ycTONYU-
Bb!fi

constitute v 1. cocTaBnsaTh; 2. ydpexnaThb

390

construct v 1. CTpOoUTb, COOpPYXaTh,
2. co31aBaTb

construction n 1. CTPOUTENILCTBO, CTPOM-
Ka; 2. COOpYXeHHe, KOHCTPYKLMS,
3. nocTpoiKa, 3maHue

consume Vv |. noTpebJisATb, pacXxon0BaTh,
2. YHUYTOXATh, 3. TPATUTb

consumer n MoTpedoUTeNs

consumption n 1. notpebncHue; 2. mex.
pacxon (Macna); 3. 3aTpaTa

contact n 1. CONpUKOCHOBCHHE, KOH-
TaKT; 2. CONPUKOCHOBEHHE, CTONIKHO-
BEHUC

contact v |. BOMTH B KOHTAKT; 2. ycTa-
HaBIMBATb CBsI3b; 3. 34. BKJIIOYATDb

contain v 1. conepXxaTb; 2. BME11ATb

contemporary n 1. COBpeMeHHHUK; 2. po-
BECHUK

contemporary a COBpcMeHHBIH

400

continue v 1. npononxartb(cs); 2. npo-
CTHpaThCsl, TAHYTLCS; 3. BO30GHOB-
JISITb

continuous g 1. HenpcpbIBHBIA; LIH-
TeNIbHBINA; 2. crIOLIHOM; 3. 24. MOCTO-
SIHHBIN (0 moxe)

contrary n He4TO MPOTHBOMNOJIOXHOE

contrary g |. npoTUBONONOXHBIH; 2. 06-
PaTHBI

Contrary prp npoTHB, Bonpeku

contrast n 1. KOHTpacT, pa3inuue;
2. npoTUBoONoCTaBNEHHE; 3. COMOC-
TaBJICHUe

contribute v nenath BKIa; COCOGCTBO-
BaTh

Contribution n 1. BKJIa[; 2. COTpyIHHYeE-
CTBO

Control 1 |, ynpanJjleHHe, pyKOBOJICTBO;
2. KOHTpOD, npoBepKa; 3. peryim-
POBKa, HacTpolika; ynpaBneHue; 4. pl
Mex. oxpaHa ynpasnenus; S. perynu-
POBKa, Mogyngiust

control v 1. ynpaBnaTh, pyKOBOAUTD;
2. NpoBepsITb, KOHTPOJUPOBATD;
3. HacTpaMUBaThb, peryJupoBaTh

410

convenient @ ynoGHbIi, MoAXoOs LUK

conventional a o6bIYHBIN; 0OLLENPUHS -
THI

conversion n | . npeBpalleHKe; [TIEPEXO;
2. nepecTpoiKa, peKOHCTPYKLMS;
3. nepepaboTka

convert v 1. npeBpalath; 2. nepeobo-
PYILOBaTh; 3. pEKOHCTPYHPOBATh

convertible a o6paTuMbIi, NpeBpallae-
MBI

cool a 1. npoxytafgHbIi; 2. CMTOKORHBIH;
3. MOIIHBIi1, COBpeMEeHHbIN; 4. nepBo-
KJIaCCHBbIA

cool v |. oxy1axnaThb; 2. COXpaHsTh CIO-
KoiicTBue

coolant n oxylaauTeNnb, X1agareHT

cooperate v |. COTpyaIHHUYATb; 2. collCii-
CTBOBAaTb; 3. B3aUMOEiiCTBOBATD

COpY v KOIMUPOBaTh

420

COpY n 3K3eMnsip

core n s11po; cepaAlicBUHA

correct g NpaBUJILHBIA, TOUHBIA

correct v UCTipaBJiSITh

correspond v 1. COOTBETCTBOBATbD; 2. Ne-
pCnUCHIBAaTbLCS

cost n CTOUMOCTDb

cost v CTOMTb

cotton n xJlonok

council n coBeT

count n cyet

430

count v CYUTATb, NOACYUTHIBATDH

counter n mex. CHETYHUK

course n 1. Kypc; HarnpasJieHHE; 2. X0l
coObITUH; 3. TeyeHH e

cover v |. MOKpbIBaTb; 2. OXBAaTbIBaTb

cover n . NOKpHBIILIKA; YeX0; 2. YKPbI-
THe

crack n 1. Tpeck; 2. TpclIKHA

crack v |. TpeckaTbcsi; 2. MpOM3BOAUTD
LIyM
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craft n 1. netateNibHBIE aNMNapaThl; 2. cyla
crash n 1. rpoxoT; 2. TpECK

create v TBOpUTH, CO31aBaThb
440

crew n 3KMMax, KoMaHaa
cross g nornepe4yHbi i
crude a chipoit, HcobpaboTaHHbIH
crust n 1. 3eMHag Kopa; 2. TBepaas 1no-
BCPXHOCTb JOPOIrH
crystal n KpycTann
cube n Ky6
currency n Ba1oTa
current @ 1. Texyuuit (0 cobeimuuy); 2. pac-
NMpOCTpaHEHHLIH
current n 1. NoTokK; 2. 31. TOK
curvature n KpMBM3Ha, U3rub
450

curve v rHyTb; U3rubartbcs

cut (cut) v 1. pe3aTts, pa3pe3arthb; 2. ype-
3aTh, COKpallaTb

cut n 1. ceyeHHe; 2. nopes

Dd

daily a 1. exxenHeBHbIi, MOBCENHEBHBIMN;
2. TeKylIU# (PEMOHT)

daily adv 1. exegHeBHO; 2. Bceraa, no-
CTOSIHHO

dam n 1amMb6a, nMIoTHUHA

damage v 1. noBpexaatb, MOPTHUTD;
2. NIpUYKHSATb YOBITOK

damp a BnaxHbI#A, Chipoii

danger n onacHocTb

dangerous @ onacHbIA
460

dark g 1. TeMHbI#; 2. YepHBIA

darken v 3aTeMHSITb

darkness n 1. TeMHoOTa; 2. TaliHa

date n 1. nata, yKucno, feHb; 2. BpeMsl,
CpOK

dawn n 1. paccBeT; 2. Hayaio

day n 1. neHb; 2. neHb, cyTKH; 3. pl Bpe-
M1, 3noxa

dead g 1. MepTBbLIit; 2. nycToit, Gecninon-
HBI}A; 3. HeneHcTBYIOLLKR; 4. HENPU-
rogHbIft; S. ycrapeBluuit; 6. rnyxo#i (o
38yKe); 7. HENOOBUXHBIN; 8. MONHBINA

(06 ocmanoeke); 9. yobITouHbIR; 10. He-
TOOHBII, UCITONL30BaHHBIN

deal (dealt) v 1. 3aHMMaTbLCA (YEeM-11.);
2. UMeTb IeN10; 3. pacCMaTpUBaThb, 00-
CyXIaTb

deal n Macca; 6onbl10€ KONHYECTBO

dear a noporoit; goporocrosiLu i
470

debt n gonr; 3a00NXEHHOCTb
decade n 1. necstuieTue; 2. OECATHUY-
HBIN pa3psil
decayn 1. pa3pyllucHue; 2. yNlaaokK, cnal;
3. xum. pacnaj
decelaration n 1. yMeHblLIEHHE CKOPO-
CTH, YHcna 060pOTOB; 2. 3aMeVIEHHE,
TOPMOXEHHE
decide v pewiaTh; NPUHUMATDL PELLIEHHUC
decided a 1. onpeneneHHbI, OKOHYaA-
TCJbHBIN; 2. 6eCCrOpHBIN, IBHbIH
decimal n fecsiTMYHasi ApoOb; ECATHY-
HO€ YUCJIO
decision n 1. pelwieHue; 2. pelIUTENb-
HOCTb, TBEpOOCTb
decisive g 1. oKOHuUaTeNnbHBIN; 2. yoenu-
TeNbHbIA; 3. onpenesieHHbIH!, IBHBIMA
deck n 1. nanyba; 2. HacTUI MOCTa:
3. apyc
480
declare v 1. 3aaBnsiTh; 2. OOBLABNATD,
NMpoBO3rnawaTh
decrease n yMeHblLEHHUE, OcabNeHue;
cnan
decrease v yMCHblLLIATh, COKpaAlLATh
deepa 1. rny6okuit; 2. ILUPOKKU# (0 noa-
Ke); 3. MOrpy>XCHHbIN, yBJI€YEHHBIN; 4.
cepbe3HbIi1, OCHOBATENbHBIM; 5. CUJb-
HbI#, KpenkKHuit; 6. CNOXHBIN; 7. HU3-
Ku# (o 20n0ce)
deepen v 1. yrnyonsito; 2. yBeNU4YMBaATh.
3. ycunuBaThb; 4. MOHUXATh (TOH)
defend v 1. 3a1UMILATD, OXPAHATD; 2. MOM-
IepPXUBaTh
defense n 1. 3a1MTa; 060pPOHa; 2. yKpen
JIeHHKE
deficiency n HexBaTKa, 1ePULIHNT
definite a onpeaeneHHbI; TOYHBIT

WCXOOHBIN IEKCUUYECKMA MUHUMY M
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definition n 1. onpengeseHue; TONKOBa-
HHUeE, 2. YETKOCTDb

490

deflect v . u3MecHsTL HanpaBneHue, OT-
KJIOHATLCSA; 2. MEHSATD

deflection n 1. oTKJIOHEHHE; 2. MpesIOM-
JIeHHUC

degree n 1. cTeneHb; 2. 3BaHUE, paHT,
3. rpanyc (TemMnepartypbl)

demand v Tpe6GoBaTh

demonstrate v |. noka3blBaTh; 2. HIIO-
CTPUPOBATb

densea l. rycToii, MJIOTHBINK; 2. MONHEN-
LWKHK, KpaiHKUHA; 3. KOMMAKTHLI}

density 7 1. MI0THOCTb, KOHLUCHTPALIMUSI;
2. 31. NOTHOCTb, UHTCHCUBHOCTbD

deny v 1. He NpU3HaBaTb; OTPHULIATD; 2. OT-
Ka3blBaTb

department n 1. oToen; oTaeneHue;
2. ynpaB/icHKE; BEIOMCTBO; 3. 0Tpacib
(3HaHUN); 4. dakynbTeT; Kadenpa;
5. okpyr

depend v 1. 3aBKCeTh; 2. pACCYUTBHIBATD,
fonaraThbCsi Ha

500

dependable g HaneXHbI!

dependence n 1. 3aBUCUMOCTD; 2. 1OBe-
pue

dependent (armep. dependant) a 3aBuCH-
MbI; 00yCNOBNEHHBIN

depth n 1. rny6MHa; 2. UHTEHCUBHOCTD,
CHJIa; MOLIHOCTDb

descend v 1. criyckaTbcsi; ONYCKaTbCH;
2. CHUXATbCSI; MOHMUXAThCS; 3 mepe-
XOOMTDb K (MOoApOOHOCTIM)

descent n 1. cryck; 2. MoHMXeHMe:
3. kocm. nocanka; 4. UCTOYHMK, NPOMC-
XOXIACHHe

describe v 1. orucbiBaTh; 2. M306paxath

description n onucanme

desert p, MYCTBIHS

design n 1. nnaw, sambicen: MpPOEKT;
2. uenp, HaMepeH#Me; 3. MPOCKTNPOBaA-
HHe; 4. yepTeX, 3CKU3" pacyeT; 5. Mo-
denp

—— _ 510
2 Byx

design v |. HaMepeBaTbCSI; NNAHUPOBATD;
2. NpeJHa3HayaThb; 3. MPOCKTUPOBATE;
4. BLIMONHSATD
designer n 1. NPOCKTHPOBILMK, KOHCT-
PYKTOPp; 2. pacyETUHUK
desire n 1. XenaHue; 2. noxenaHue,
npocw6a; 3. McuTa
desire v 1. XoTcTb, Xenatb; 2. NPOCUTD,
TpeboBaTh
desk n 1. paboumii cto; 2. mex. NynbT
yrpaBieHUsI; 3. CTEHI
desktop @ HacTONBHBIN (KOMNTLIOTEP)
destroyv 1. pa3pyiathb; noMaTh; 2. YHUY-
TOXaTb
detail n 1. netanb; nogpo6HoCTh; 2. NeE-
Tasb, YaCTb, 3JIEMEHT
detect v 1. HaxonUTb, OOHapyXMUBaTb;
2. 31, ETCKTUPOBATDb, BHINMPAMIATD
detection n 1. packpbiTHe, OOHapyXxe-
HUe; 2. paduo NCTEKTUPOBAHUE
520
detectorn 1. npu6op 151 06HapyXKeHUS;
2. paduo nerexTop; 3. xuM. UHIUKa-
TOp
determine v |. onpcaensite; 2. pewaTthb
develop v 1. pa3zBuBaTh; COBEpLIEHCTBO-
BaThb; 2. NOKa3blBaTh, MPOSABJATD
device n yCTpOHCTBO, MEXaHHU3M, TPUOOP
dial n 1. uudepbnar; 2. aucK (6 m.u. me-
NehOHHYILL)
dictionary n cioBapb
die v 1. yMHUpaThb; 2. NOTepsITb UHTEPEC;
3. 0CTaHaBNMUBATLCS, INIOXHYTD (0 MO-
mope)
differ v 1. otnnyatbes; 2. pacxonouUThCs
BO MHEHUHX
difference n 1. pa3zanyune, HECXONCTBO;
2. pa3HuLa; 3. Mam. pa3HOCTb
different @ 1. pa3nUyHbI}, HECXOOHBIN;
2. pa3Hoobpa3Hblil, pa3HbIi

530

difficult ¢ TpynHBIHK

difficulty n TpynHocTb; npensitcTBMe

digit n 1. uudpa, onHo3HayHoe yucno;
2. pa3psan

digital a undpoBoix
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dimension n 1. pa3Mepbl, BEIMYUHA;
2. mam. u3MepeHue; 3. gu3s. pazmep-
HOCTb

direct a 1. npsiMofi; 2. OYEBUIHBIN, SIB-
HbIi; 3. NpsiIMOA, HEMOCPCACTBEHHbIM

direct v HanNpaBisITh, HABOAUTDb

direction n 1. HanpaB;cHME; 2. pYKOBOA-
CTBO, YNpaBJicHKE

dirty a 1. rpsi3HBbINA; 2. 3arpsi3HEHHBIA,
3apaXXeHHbIN

disappear v ucuesaTb, NponangaTh

540

discover v 1. 1enaTh OTKpHITHE; 2. OOHA-
pYXHBaThb

discovery n 1. oTKpbITHE; 2. 0OHapy>XeHHC

discuss v 06cyXIaTtb

discussion n obcyxaeHue

display n 1. noka3s, neMOHCTpaLMs; 2. AUC-
Iuteit; MOHUTOp

distance n paccTosiH1e

distant g oTOaneHHbIA, 1aJIbHUMN

district 7 1. okpyr; 2. y4acToK; 3. paltoH

divide v 1. 1enUThb, pa3nensTh; 2. OTACAATD

do (did, done) v 1. ienaTb, MPOU3BOAMTD;
2. paboTaThb; 3. OCYLLECTBATh, BbI-
MONHATD

550
door n 1. IBCpb, 2. BXO4; 3. mex. 3aCNIOHKa
double v 1. ynBauBaTh, YBEIHUUNUBaATh
B/1BOE

doubt » coMHcHHe

doubtful ¢ coMHeBaoOUIMHCA; COMHMU-
TCNbHBIN

down g 1. HUCXOOSLLIMIA, HaTTpABNEHHBIH
BHM3; 2. MAYIIMA HA YOBIIb

down adv BHU3

draw (drew, drown) v . TalMTL; TSIHYTD;
2. NOATAIMBATD; 3. HATArUBATb; 4. Npi-
TSTUBaTh, NPUBJIEKATDb; 5. BHITACKU-
BaThb; 6. pUCOBaThb, YEPTUTDL

draw n 1. Tsira; HaTsIXXeHKeE; 2. U3BJIeYe-
Hue; 3. BBIBOI

drawback n HemocTaToK

dream n MeuTa

560

dress v ogeBaTh

drive n 1. gBWKEHUE; 2. yNpaBlIEeHUE;
3. TeraeHuMs

drive (drove, driven) v 1. BonUTb; yrnpas-
NATH; 2. NepeMelIaTh

driver n BOIUTCND

drop n 1. xannsg; 2. nageHue; 3. cnan

drop v l. poHsTh; 2. NadaTh; 3. npekpa-
1aTh

drum n 1. 6apabaH; 2. UMIKUHAP

dry a cyxo#t

duration n JJIUTENLHOCTD, NMPOMOJIXKHU-
TEJILHOCTb

during prp B TeyeHHe; BO BpeMs]
570

dust n neINb
duty n 1. gonr, 06513aHHOCTB; 2. IEXYP-
CTBO; 3. HAJIOT, NOLLJIMHA

Ee

each pron kaxuablit; no6oi

each other — opyr apyra

earn 1. yxo; 2. cnyx

early a 1. paHHUiA; 2. HayanbHbIN;
3. cBOeBpEMCHHHIA; 4. Npexaespe-
MEHHBbIN

early adv 1. paHo; 2. B HayaJie (uero-.);
3. cBO€BpEMEHHO

earn v |. 3apabaTbiBaTh; 2. 3aC/lyXXUBaTh

earth n 1. 3emnsn; 2. 3eMnsn, nousa;
3. mex. 3a3eMcHHUE

earthquake n 3emaeTpsiceHue

580

ease n 1. cBo6011a, HEMPUHYXIAECHHOCTD!
2. nerkoctb, cBoboaa

ease v 1. obieryatnb; 2. U36aBisTh, OC-
BoGoXnaTh, ease down — y6aBnsThL
xon (aBuraTtens)

easily adv 1. nierko, cBo60aHO; 2. BrO! -
He BEpOSITHO,; beccnopHo

east n BOCTOK

eastern g BOCTOYHbBIN

easy a |. nerkui, HeTpyaHbI#i; 2. ynob-
HbIA; 3. €CTECTBEHHbI, HEMPUHYX-
IEHHbIN

eat (ate, eaten) v |. eCTb, MUTATLCS; 2. mex.
pa3pyliaTb, pa3beaaThb

UCXOOHBIU NEKCHYECKNH MUHNMYM
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e-beam 7 3JIEKTPOHHBIN Ny4yoK

echo n 1. 3x0; 2. oTpaxeHHne; OTpaxeH-
HbI CUTHan

ecology n 3konorus

590

i e e e s G i e e e

ecoflomy n 3KOHOMMKA

edge n 1. ocTpblit Kpait, ocTpue; 2. Kpai

edition n 1. uzgaHue; 2. BApUaHT, Bep-
cus; 3. BbINycK (raseThbl), TUpax

educate v 06yvaTb, iaBaTh 06pa3oBaHUEC

education n o6pa3oBaHue; 0O6yyeHHUe

effect n 1. pe3ynbraT; nocinencTBUE;
2. Ucnb, HaMepeHue; 3. neicTeue; 4.
BBINONHEHUKE; S. 3P eKT

efficiency n 1. 3¢pdekTUBHOCTS; 2. npo-
JYKTUBHOCTD; 3. KO3GPHULMEHT Nno-
JIC3HOTO NEeNCTBUS

efficient a 1. 3¢pdekTHBHBINR; 2. paumo-
HabHbIN; 3. mex. NPONYKTUBHBLIN

egg n L0 (KypHHOE, FTYCHUHOC)

eight num BoceMb

600

eighty num BoceMbaecsT

either pron no6oi

either ... or ¢ unu ... unu

elect v BLIOMpaTh, H30MpaTh

election n BLIGOpPLI; BLIOOP, OTOOP

electric(al) a anekTpuyeckuit

electricity » 3nexTpuyecTBo

electron n ¢huz. 3ncKTpoH

electronics n 31ekTpoHKKa

eleven nym onMHHaguAaTh
— 610

else adv ewte; what else — yTo ewte

emerge v |. nosiwisATLCSI B3AUMHO; BOU-~
TH; 2. BBISICHSITLCS, BBISIRISTHCS; 3. BO3-
HUKaTb

emit v 1. yanyyaTh; BLLIESITD; 2. M3BCpraTh

employ v |. npenoctaBasTh paboTy, pa-
GoTath no HaiiMy; 2. Mcnonb30BaTHh,
NPUMEHSATD

employment n 1. pa6ota, cnyx6a; 2. 3a-
HiTHe, paboTa; 3. npUMeHEHHE, UC-
Nonn3oBaHue

€mpty @ |. nycrol, NOpoxXHUH; 2. He-
HarpyxeHHbIN

enable v 1. 1aBaTb BO3MOXHOCTD, 1ENATh
BO3MOXHbIM; 2. 001€MYUTDb; 3. pa3pce-
LUUTh

encourage v 0601psiTb, BOONYLUEBNSITh

endnl. 1. KOHell, OKOHYaHHKeE, 3aBeplLe-
Hue; 2. rubens; I1. uennb, HaMepeHHue

end v |. 3aKaH4YMBaTh; 2. NpeKpaullaTh

620

endless a 6ecKoOHeYHbIH; HeNpepbIBHBIM

enemy n NPOTUBHUK; Bpar

energy n 1. 3Heprus, cuna; 2. nesiteNb-
HOCTb

engage v |. BKJIlo4YaTh; BBOAUTDL; 2. 3a-
HUMaATbCS (YeM-J1.); 3. yYacTBOBATbD,
BOBJICKAaTh

engine n 1. 1BMratenb, MallKHa; 2. Me-
XaHWU3M; CpelCTBO

engineer n MHXCHeP; KOHCTPYKTOP

engineering n 1. TeXHMKaA: 2. LIMKI pa3-
paboTKH (BLIYMCIUTEIbLHBIX MALLIMH)

English n 1. the E. aHrnuyaHe; 2. aHr-
JIMHUCKHUH A3bIK

enlarge v yBeTMUMBaTh, paClIUPATD

enough adv 1. noctaToyHO; 2. BccbMa
IIOBOJILHO

630

enter v 1. BXoOMTDb; 2. BCTYNaTh, 3. BHO-
CUTb (B CMUCOK), pErMCTPUPOBATD;
4. NpUHUMATDL YYacTHeE; 5. HAYMHaTD
(npouecc)

entire @ BCcCb, MOJIHBIW, LleNbIN

entirely adv Bcelicsio, BronHe, MONHO-
CTb}0; COBEPLUEHHO

entrance n 1. BXoA, BL,C34; 2. BCTYTUICHUC

entry n 1. Bxon; 2. BBOA 1aHHBIX

environment 7 OKpyXatolast cpena

equala 1. o1MHAKOBBIiA, paBHbII; 2. NPU-
FOHbIN; 3. ypaBHOBELLUCHHBIN; 4. paB-
HOMCPHBIA

equal v |. paBHATL; 2. NPUPABHHUBATD

equality n paBcHCTBO

equally adv nopoBHY; OIIMHAKOBO

640

equator n 3KBaTop (3¢MHOM)

equip v 1. o6opynoBaTh; OCHallaTh;
CHabXaTb; 2. CHapsiXaTb
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equipment n 1. 060py10BaHHC, 2. cCHab-
XeHUe
era n 3pa, 3roxa
error n olLIubKa
escape n 1 6ercTBo; CIaceHME, 2. yTeu-
Ka, HcTeyeHue; 3. copoc (BOAbI)
escape v 1. yberaTb; u36exaTb; 2. BbI-
pbiBaThCS
especial a 1. 0cOGCHHBIN; 2. crieunanp-
HBIA
especially adv 1. ocobeHHO, B 0cobeH-
HOCTM; 2. r1aBHbIM 0Opa3oM
essential @ 1. HEOOXOMMMBIit; 2. CyLlE-
CTBEHHBIN, BaXXHBIA
o 650
essentially adv 1. Mo Cy11€CTBY; 2.cyuue-
CTBEHHBLIM 00pa30M
estimate n 1. oLleHKa; 2. cMeTa, npcasa-
pUTENbHBI| noacyeT
estimate v 1. oLlEHUBaTh; 2. COCTaBJISATb
cMeTy
Europe n EBpona
European 1. n eBporeel; I1. a eBpomneii-
CKUH
evaporate v 1 McCrnapsTh; 2. BbINAapHUBaTh;
3. yneTy4MUBaThCsl
evaporation 7 1. UICTTapCHHE; 2. napoo©O-
pa3oBaHue; 3. nap
even adv 1axe
event n 1. cobblTHE; 3HAYNTENBHBIMH
$aKkT, 2. MEPOMPUATHE; 3. COpEBHO-
BaHue, 4. aBapusl
ever adv xoraa-nnbo (forever — BCeria,
Ha Bce BpEMEHA)

660

every pron KaxIbl#t, BCIKUA

everybody pron KaXablit (4€JI0BEK)

everyday a 1. eXXcOHeBHBIN; 2. OObIY-
HBbIH

everything pron Bce

exact a TOYHBIN

exactly adv To4yHO; Kak pa3

examine v poBepsiTh; UCCIIENOBATb

example n npumMep (for example — Ha-
npuMep)

exceed v npeBbILIATD

excellent @ npe BOCXOOHbIH
670
except prp 3a UCKJIIO4YEHHUEM; UCKJTIOYAs,
KpoMe
exchange n obMeH
exchange v obMeHMBaTb
exercise 7 ynpaxHeHHue; TPCHUPOBKA
exist v OBITb, CYLLIECTBOBATD
existence n 1. cyluecTBOBaHME; HaH-
yue; 2. XM3Hb
exit 7 BBIXON
expand v 1. pacluupsTh(cs); 2. pa3BH-
BaTb(cA); 3. yBeJIMUMBaTL(CA); 2. Mam.
pa3JiaraTb
expansion n l. pa3BUTHE, PacnpocTpa-
HeHMce, 2. paclUUpeHHKeE; YBETMHUCHHC,
3. mam. pacKphITHe (©OpMYITBI)
expect v 1. 0XXHIaTh; 2. HaoeATbcA, pac-
CYMTBIBaTDL; 3. npeanoJjarath, AyMaThb
680
expensive @ 1OPOro#, JOpOrocTosIlMM
experience n XM3HEHHBIN OMBIT
experience v UCIbITaTb
explain v 1. 06BACHATL; 2. ONpaBAbIBATE.
3. pa3bACHATD
explanation n uccne10BaHHE
extraordinary @ Heo6bIYHbI/, YINBH-
TeNbHBIN

Ff
fabric n TKaHb, MaTepHal
face n 1. NMLI0; 2. CTOPOHA
fact n daxT, ABNEHUE, COOBITHE
factory n 3aBol c

fair g 61aronpUsiTHLIA

fall (fell, fallen) v 1. nagaTh; onyckaTb
cH; 2. CHUXaTbcA

false g OLLMOOYHBIN

familiar @ oObIYHBIA, XOPOLIO M3BECT-
HBIN

famous a 3HaMEHMTBIH

far a nanexuit

far adv 1. naneko; 2. ropa3ao

farm n xo3s#cTBO; pepMa

farther adv nasibuic

HUcXonHbin IEKCMUECKUH MUHNMYM
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fast a 1. ObICTPHIN; 2. KpeNKU

fear n cTpix, ornaceHue

feature n 1. ocoGeHHOCTB; 2. XapaKTe-
PUCTHKA, YepTa

feed (fed) v 1. nuTaTh; 2. NOOaBaTh, Ha
rHeTaThb

feel (felt) v 1. ouywiaTs; 2. ocsi3aThb

ferry n napom; nepernpaba nNapoMoMm

few @ HeMHOTMc, HEMHOrO; a few — He-
CKOJIbKO

field n 1. none; 2 MecTonosoXxeHHUe;
3. obsacTh 3HaHUSA

fifteen num nATHaAUATH

fifty num nsaiTboecaT

fight n 60i1, cpaxeHue

_ , 710

fight (fought) v cpaxarbcs

figure n 1. undpa; 2. U3o6paxeHHe;
3. pucyHOK

fill v HANONHATD, 3aAMONHATD

film n 1. dunbm; 2. poTonneHka

final a nocneaHmit, 3aKNIOYUTENBHBIH

find (found) v HaxonuThb, 0OHapy>XXMBaTb

fine a 1. TOHKHI}; 2. BLICOKOKaY€CTBCH-
HbI#; 3. McNIKHIt (necok)

finger n 1. nanew; 2. ykazaTtenb;, cTpeska

finish v 1. npekpaluaThb; 2. 3aKkaHYMBATDH

fire n 1. oroHs; 2. noxap

720

fire v 3axurathb, momxuratb
firm n pupma
fix v 1. ykpennsath, ycTaHaBIUBaTh;

2. onpenensaTy; 3. 3aTBepIEBATD
flame 7 nnams

flat @ nnockui, POBHBIM
ﬂ.eet n 1. gnot; 2. napk (MawuH)
flight # 1. noner; 2. peitc (cavonera); 3.

TeyeHHe (BpeMeHH)
flood 1 waBonmenue

floor 1. noux; 2. fHO
flown | Te4yeHue; 2. MOTOK

. 730
ﬂOW Vv |. Teyn; 2. nuThCs
Y (flew, flown) v netathb

Ying a neraoupis

fog n TyMaH

follow v 1. cnegoBaThb 3a; 2. OLITL MOCIIE-
JoBaTeneM; 3. TIOrMYeckKy BbITEKATb

foot (pl feet) n 1. Hora; cTYIHA; 2. QyT
(30,48 cm)

forprp 1. anst; 2. B TeyeHUe; 3. U3-3a

for ¢/ Tak KakK; NnoToMy 4TO

force v 1. 3acTaBnasitb, BBIHYXIATb,
2 ¢dopcupoBaTh

forced a |. BLIHYXNCHHBIN; 2. popCcHUpO-
BaHHBbIN

740

foreign @ MHOCTpaHHBIN

foresee (foresaw, foreseen) v npenBu.aeTb

forest n nec

forget (forgot, forgotten) v 3a6biBaTh, He
NMOMHUTD

form n 1. ¢opma, BHEWIHHK BUI;
2. 6naHK

former a npexHHuit, ObiBLIK A (the former

— MepBbLIA U3 BHILUEYTTIOMSAHYTHIX)
forth adv Bnepen
forty num copox
forward a nepenHMit; nepenoBoM
forward adv Bniepen

750

found v ocHOBbLIBaTDb, yupeXxaaTb

founder n ocHoBaTe 1b, OCHOBOINOJIOXHUK

four num yethipe

frame n 1. Kapkac; pama, 2. ¢pepmMa,
CTpOMnuia

free a 1. cBOOOIHBIU; 2. OecnaTHBI

freedom n cBoGOna

freeze (froze, frozen) v 1. 3aMep3aTb;
MEpP3HYTh, 2. MOPO3UThb

frequency n yacToTa; YaCTOTHOCTDb

fresh a 1. cBexxuii; 2. HOBbIH

friend n opyr; npusitenb

760

from prp oT, U3,

front n 1. nepenHsis cTopoHa; 2. ¢acan
frost n Mopo3

fruit n 1. QpyKTHI; 2. pe3ynbTaT

fruitful a 1. noooTBOpHGLIK; 2. BLIMOI-
HBIN

fuel » Ton1KMBO; roptoyee
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fulfil v ocyluecTBAsATh, BHINTOJHATH
full @ nonHbIA
function n pyHKUMs, 00A3aHHOCTD

function v yHKUMOHHUPOBaTb
770

fundamental @ oOCHOBHOIA, KOPEHHOM
fundamentals n OCHOBbI
future n 6yayuice

Gg
game n urpa
garden n 1. can; 2. pl napk
gas n 1. ras; 2. amep. 6€H3MH, TOIIIMBO
gaseous a razoo0pa3Hbii
gate n 1. BOpoTa, KaJIUTKa, 2. BXO., Bbl-
xom; 3. uuiarbaym; 4. mex. 3aCNIOHKa,
3agBUXKa
gather v 1. cobupath; 2. HaKarIuMBaTh
gauge n U3MEPUTENbHbIH NPHOOP; 1aTIMK
780
gear n 1. MEXaHM3M; 2. wieCTepHs, 3y0-
yaToe KOJIeECO
general @ 1. 06K, BCEOOLUMH; 2. uu-
pokoe (o6lLee MHEHHE); 3. oOLUeNpH-
HSITBIN
generally adv o6b1yHO
generate v NpoHU3BOIMTb, TEHEPUPOBATS;
BbIpabaThLIBaThL
generation n 1. nokoseHue; 2. MOPOX-
IeHue
German a HeMcUKM I
German n l. HeMell, HEMKA; 2. HEMELU-
KHUI A3BIK
get (got) v 1. nocTaBaTh, 3a0MBaTh;
2. monyyaTtb; 3. NOHUMATh, MOCTU-
rath; 4. BBIYUCHSATH, Tonyuats (pe-
3yJbTaT); S. YCTaHABJIMBATh KaMmUTal
giant @ rpoMagHbIi, KonoccanbHhIi
give (gave, given) v 1. naBaTb; 2. Harpa-
X[AaTb, Bpy4yaTh; 3. MPOU3BOAMUTD;
4. coobwarTn; S. yctynaTthb; 6. BbicKa-
3bIBaTh COOOpaXKeHU S

790

glass n 1. cTekJ10; 2. IUH3a; 3. 3epKaJlo
global g 1. BceMUpHBIi; 2. r0OaNbHBIMN,
obwuit

globe n 3eMHoM wWap
glow n 1. HakaJ; Xxap; 2 CBET; CBEYCHHE
glowing a 1. packajeHHbIH; 2. CBETS-
LM HACS
go (went, gone) v 1. MATH, XOOMUTD,
exaTb; 2. yc3XaThb, YXOIMUTh; 3. ABH-
raThcs; 4. paboTaTh, IEUCTBOBATD; 5.
npoTekaTh; 6. pacNpOCTPAHATLCH; 7.
paBHATbCS (go to); 8. BO3BpALUaTh-
cs (go back); 9. cnyckaTbcs (g0
down); 10. npononxats (go on)
goal n uenb, 3agaya
gold n 30J10TO
good n 1. 106po; 2. pl Toap(bl); 3. pl
rpy3
good (better, best) a 1. xopowiu#; 2. Bbi-
roaHblit; 3. ynoOHBIN; 4. NoJIe3HbIN,
S. OCHOBaTEeJIbHBbIN
800
govern v 1. ynpaBJisiTb, NPaBUTh; 2. pe-
ryJMpoBaTh; 3. onpeneyaTh
government n 1. MpaBUTENBLCTBO; 2.
¢opmMa npaBleHust; 3. yNpaBleHHE,
pPYKOBOACTBO
grade n 1. cTeneHb, 2. paHL, 3BaHUe;
3. copT; 4. CTyNEHb
gradeda 1. rpalyMpoBaHHbIH, Kanbpo-
BaHHBIiA; 2. CTyNeHYaThli; 3. paccop
TUPOBAaHHBI!
graduate v 1. OKOHYMTB BbICLLICE yucOHoe
3aBeJicHMe; 2. pacroJiarath B onpeac-
JleHHOM MNopsake; 3. rpasyupoBathb
gram = gramme 27 rpaMM
graph n 1. rpaduk, Iuarpamma; 2. mam.
rpad
gravitation n ¢u3. rpaBUTaLMs; TArOTE
HHE
gravity n CUJ1a TSIXXKECTH; TATOTEHHC
great a 1. 6onbLLOM, rpOMaLHbIii; CHJIb
Hblit; 2. 3HAYMTENBHLIN; 3. 3aMeyd-
TeNbHbIA

8iC

greatly adv oyeHb, BecbMa

Greek a rpeyeckiii

Greek n 1. rpek; 2. rpeyeckuii sA3biK
green a 3eJieHbIN (yeem)

WCXOOHLIN NEKCHYECKMH MUHNMYM
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greet v TIpUBETCTBOBATDL

grey a 1. cepunlit (ygem); 2. cenoi

ground n 1. 3eMJ151, NOBEPXHOCTD 3€MJTH;
2. NOYBA, IPYHT; 3. yYacToK 3€MIH;
4. OCHOBHOM NPHUHUMI

group n 1. rpynna; 2. Knacc

grow (grew, grown) v 1. pactH, yBemyu-
BaThCs; 2. PACTH, MPOU3PACTaTh; 3. CTa-
HOBUTbCS (grow + ady)

growth n 1. pocT, passutie; 2. ypeauye-
HMe, YCUIEeHH e

B 820

guide v 1. pykoBOaUTH, HanpaBNsTh,
YNPaBJATh; 2. CYXUTb OPUEHTHUPOM

gulf n MopcKo¥i 3anuB, Gyxra

gunn 1. NywKa, opyame; 2. orHeCTpeib-
HOE OpyXHe

Hh

hair n 1. Bosioc(bl); 2. BOJJOCOK

half (p/ halves) n nonoBuHa

hand n 1. pyka; 2. nomouus (off hand —
6e3 noaroroBkm); 3. cTpenika (yacos)

hand v 1. BpyyaTs, nomasats; 2. nepe-
IaBaTh

happen v npoucxoquTs, cJyyaThcs

hard @ 1. TBepamIit; )ecTKHit; 2. Tsixe-
it (o pabome)

hard adv CHJILHO, YIIOPHO

830

harden v |. TBEpAETb; 2. 3aKaJuBaTh
(xene30)

bardly ady eppa, ¢ TpyIOM
Ve (had) v 1. uMeTb; 2. momkeH (have
* ungpunumuey); 3. ecnom. 2nazon dng
0bpazoeanys nepghexma

€ad n 1. rosopa; 2. uutAnKa (rBo3ns);

3. Bepxywika (nepesa); 4. riaBa, py-
KoBonuTesp

®adv 1. HanparnaTLes (Bnepen); 2. Bo3-
TarnsTg
:alth n 310poBke
b r (beard) CIBILIATh

eart

h n 1. cepnue; 2. mex. CepAeYHHUK
®atn 1. xapa. 9

heg Pa; 2. us. Tennora

al. TAXeNbIN; 2. CUNBHBIN

840

height » 1. BLicOTa; 2. BO3BbILLIEHHOCTD

help n noMolus

help v noMoraTh; o6aeryars

hemisphere n nonywapue

here adv 3nech

hide (hid, hidden) v npsiTaTh, CKpbIBaTh

high a 1. Boicokuii; 2. 6onbluOf

highway » wiocce

hit (hit) v ynapsatb, 6UTh

hold (held) v 1. nepxatb; 2. BMeLIaTh;
3. npoBOauUTL (cobpaHHe)

850

hole n oTBepcTHE, NHIpa

hollow a nycton, nonwiit

home n 1. noM (mecmo nocmosnro20 xcu-
meAabcmeay); 2. poliiHa; poAHOI ropon

honour n yecTp

hope v HagesTLCS

horizon n ropuzoHT

horrible a yxacHulit

horse n nowann

horse power — nowaguHas cuia

hot a ropsiumii; xapkui

860

hour n yac

house n 1. IoM; 2. nanara (mapnameHTa)
housing n XunuiLHoe cTpoUTENLCTRBO
how ¢j KakuM o6pa3om, Kak

however ¢j oaHaKo, TeM He MeHee
huge a orpoMHbi#t

human a yenoseyeckuit

humanity » yenoseyectso

hundred num coths

hydraulics n runpaenuka

870

. Ii

ice n e

idea n 1. MBIC/Tb, MIed; 2. HaMepeHMe,
Lesb

identical a ToT Xe camblit; oqMHaKoOBIT

idle a 6ecnonesHblit; He 3aHSATEIN HUYEM

il ¢j 1. ecnn; 2. naxe ecnu; 3. egodum
dononxumensHoe npedaoxceHue uac-
muyeil «1u»
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——

ignite v 1. 3aXXHraTb, BOCNJaMEHSATD;
2. 3aropaTthbcs

ignition n BOCrnJlaMeHEeHHE, BO3rOpaHHe

ill a 1. GonbHOI; 2. Nnoxo#, HeXopo-
wuit; 3. BpeaHsblit (3ddekr)

illegal a HesneranbHBIN; NPOTUBO3aKOH-
HBIN

illuminate v 1. ocBelaTh; 2. pa3bSICHATD;
MpocBeLUaTh; 3. 06n1yyaTh

880

illustrate v 1. nslocTpUpoBaTh; 2. Nno-
SICHSITb, MOKa3bIBaTh

image n 1. u3obpaxenue; 2. nogodue,
Konwusl; 3. cuMBoJ1, obpasel; 4. npen-
CTaBJIeHHE, MHEHME; penyTaLus

imagine v 1. BooOpaxaTb, NpeACTaBJISATD
cebe; 2. npeanoJarath, AyMaTh

imitate v noapaxaThb; KOMUPOBATD

immediate a 1. HenmocpeaCTBEHHBbIN,
NnpsiMoit; 2. GamXxalluii; 3. Hemea-
JIEHHBIN, 6e3oTnarareNbHbIi; 4. ObI-
CTPOOENCTBYIOLUHHA

immediately adv 1. ToTyac, HeMeaeH-
HO; 2. HETNOCPENCTBEHHO

impact n 1. yoap, ToJ4OK, UMMYJbC;
2. BIUsIHUE, BO3OEeHCTBUEC

impact v 1. yaapsitb; 2. oKa3biBaTb BO3-
neicTBue; 3. ynJIOTHATD, CXXMMATb

import n BBO3, UMINOPT

importance n 3HayeHHe, BaXHOCTb

890
importanta 1. BaXHBbli{, 3HAYUTEJIbHBIN;
2. CYLLUEeCTBEHHDIA
impossible @ 1. HeBO3MOXHbIit; 2. HeBe-
POSITHBIH; 3. HEMpHUEMJIEMBIA
impression n 1. BrieyatneHue; 2. npea-
CTaBJieHUE, MOHATHUE; 3. MHEHUE;
4. po3aeicTBUE, BTUSIHUE
improbable a HeBecpoOSITHBI
improper g HeNOAXOASILLMUMN; HENPUTOA-
HbIA
impulse 7 1. ynap; UMNyJnbC; 2. CTUMYI
impurity n 1. 3arpsiaHeHHKe; 2. IpUMECDH
inprp 1. B; 2. Ha; 3. yepes; 4. B TeYyeHUe
inaccuracy n 1. HeTOYHOCTB; 2. oLUMOKa

inaccurate a 1. HETOYHBIH; 2. Henpa-
BUJIBHBIN
900
inadequate a 1. HenoaxoOsIUK, He OT-
Beyaloll Uit TpeOOBaHUAM; 2. HEMNojj-
HOLIEHHBIN; 3. HeMOCTAaTOYHBIN, He-
NpUroaHbIN
inapplicable a HenpuMeHHUMBIit, HeNpy-
FonHbIA, HEMoaXoAALUMN
inch n nwoiiM; oyeHs HeboablLIOE pac-
CTOSIHUE
include v 1. BK1IO4YaTh, comepXaThb; Ox-
BaTbIBaTh; 2. YYUTHIBATD
including prp BKJ104asi, B TOM 4MCJle
incomplete a HENMoONHLIIA; He3aBepLUIEH-
HBII
incompletely adv He nosHOCTBIO
incorporate v 1. BK1104aTb, BXOOMTH (B
COCTaB Yero-Ji.); 2. COEAUHATb, CMe-
LUMBATD
incorporation n 1. BKJitodeHHe; 2. 00be-
IWHEHUE
incorrect @ HerpaBUAbHBII; HETOYHbI
910
increase n 1. yBeJIMiEeHHE, POCT; 2. MPH-
pocT, npubaBiieHUE
increase v |. yBeJIMYUBATD, MOBLILIATH
2. yCUJIMBaTb, BO3pacTaTh
indeed adv B neicTBUTCAbHOCTH, Qak-
TUYECKH
independence n He3aBUCUMOCTB, CaMo-
CTOSITEIBHOCTb
independent a 1. He3aBUCUMBIi, caMO-
CTOSATEJIbHBIN; 2. He3aBeplUEeHHbIH.
OTOENbHBINA
Indian @ *HaAMACK U
indicate v 1. yka3biBaTb, NOKa3bIBaTh:
2. 03HayaThb, CBUAETCJILCTBOBATH
indication n 1. npu3HaK, CUMNTOM; 2. mex
NnokasaHue, OTCYeT
indicator n 1. ykasaTeb;, nokasarcib

2. UHIMKATOp, U3MEPUTENbLHBIN MPH

oop
indirect a 1. HenpsiMoi#t (NyTb); 2. KOO

BEHHBIN
92

JICXORHBIN NNEKCMYECKMH MUHMMYM
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mdividual a 1. IMYHBIA, MHOAUBUOYAIb-
Hbl#; 2. OTOENBHBINA, YaCTHBLINA, onuU-
HOYHBIH; 3. 0COOEHHDLIM, XapaKTep-
HbIN

indivisible @ HeleIMMBI; Hepa3ieNbHbI

industrial a 1. npoMbllLTeHHBIH; 2. Mpo-
HU3BOACTBEHHDLIH

industry n 1. MPOMBILLIIEHHOCTS; 2. OT-
paciib NPOMBILLIEHHOCTH

ineffective a 1. HeabdexTUBHBIN, Ge-
pe3yJITaTHBIA; 2. Hecroco6Hb it

inefficienta 1. HeCroCoGHBIH; 2. Heapdek-
THBHBI; 3. Manonpou3BooMUTE ALHBIf

inequality n 1. HepaBeHCTBO; 2. pasnu-
yHue; 3. HEPaBHOCTDL; 4. U3MEHYMBOCTD
(K1MMaTa); 5. HepaBHOMEPHOCTD

inert a u3. VHEpPTHHIN

inertia n MHEPLMSI; UHEPTHOCTD

infinite @ 1. 6eckoHeuHbIi, 6ecnpenenn-
HEI, 6€3rpaHUYHBINA; 2. mex. CBEpX-
YYBCTBUTENIbHBIN

— 930

infinity n OGeckoHeyHoOCTh; GonblIoe
8 11(6)(0)

influence n Businme, Bo3neticTame

influence v oka3biBaTh BIMSIHME: BO3-

] IeicTBOBaTD

!nform vV coobuiaTh, HHGOPMUPOBATE

Inhabit v xuh, HacensTh; o6uTaTH

Inhabitant n xurenb, oGuTaTens

Mitial HaYanbHBIN, uCXOOHBI

fnk nYepHUa

Inland 4 pacrronoxeHHb I BHYTPH CTpaHbi

inlet p; BIycK, Bxoq

940

3 \-h_

in

in:wat-e V BBOIUTb HOBILECTBO
. WOovatiop p HOBLLECTBO, HOBOBBELIEH U E

i
ll{;utn l. BKnag; 2. BXOI, BBOJ; nonaya;
. - MoBog

in
- 1S€parable , HeoTne M MBI

lasjde
N BHyTpeHHee NPpOCTpaHCTBO,
HHAR yacTp

Pl nM

inspect v 1. ocMaTpuBarth; 2. MpOBEPATH

install v 1. ycranasnusars, MOHTHpO-
BaTb; 2. cobMpaTh

950

installationn 1. YCTAaHOBKa; 2. pa3MellleHHUe

instance n npumep, obpaseu; for in-
stance — Hanpumep

instantly adv HemelteHHO; ToTyac

instead adv BmecTO, B3aMeH; instead of
—~ BMECTO

instruct v yyuts, obyyath

instructionn 1. obyyeHHMe, npenonasa-
HUe,; 2. MHCTPYKUMS, yKa3aTelb

instrument n |. npubop; annapar;
2. opyaue, CPencTBO; 3. My3bIKanb-
HBI UHCTPpYMEHT

insulate v HU30JIMpOBaTDb; OTHESATD

insulation n 1. 305U ; 2. U3OJSALU-
OHHBIH MaTepuan

integral a 1. HeoTheMnemsiit; 2. LeJIbIA,
NOJHBINA; 3. Mam. UHTETPaJIbHBI

960

intensive @ UHTEHCUBHBIH

interact v B3aMMONENCTBOBATD; BAUATD
IOpYT Ha apyra

interest n 1. MHTEpEC; 2. Noab3a, BHITO-
Ia; 3. MpOUEHTbI

interior a BHyTpeHH Uit

intermediate @ npoMeXyToyH blif

internal @ BHyTpeHHUH

interval » npoMeXyTOK; MHTepBan

into prp 1. yxaszweaem na dsuxcenue
6Hympb: B; 2. yka3meaem Ha nepexod
8 Ho80e cocmosHue

introduce v 1. BBOOAUTh, BCTABJISITD;
2. BHeapsATb, 3. BHOCHTb Ha pac-
CMOTpeHHe; 4. 3HAKOMUTb, MNpen-
CTaBJSATH

introduction n 1. npenucioBue; BBe-
IeHHue, 2. BHECEHUE, BKJIIOYEHHUE;
3. HOBLIECTBO

970

invent v 306peTaTh, Co3naBaTh

Invention n u3obpeTeHue; U306peTa-
TEJIBHOCTD

inventive a u3o6peTaTeNbHbIA
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invisible a 1. HeBUAMMBIiA; 2. TalfHBINA

invite v Nnpurnallate; Npeiaratb

ion n UOH

iron n XcJe30

cast iron — YyryH

irregular a 1. HenpaBWIbHBIi1, HE OTBE-
yaloluit cTaHaapTaM; 2. HeoObIY-
HbIH

island n 1. ocTpOB; 2. paifOH, 30Ha
980

isolate v M30J1MpPOBaTh, OTAENSATD
isolation 7 305U, pa30OLLUEHHE

Jj
jam n 1. 3aTOp, «NpobKa»; 2. nepedbou B
paboTte
Japanese a snoHcKHi
Japanese n 1. snoHewl, siNOHKa; 2.
SINTOHCKUM SA3BIK
jet n 1. cTpys; 2. peaKkTUBHBIA caMoneT
(aBurartenb, cCHapsan); 3. XuKJep
(xap6lopaTopa), popcyHka; Cono
jet age — BCK peaKTUBHBIX IBUraTesneu
jet engine — peak TUBHBIY IBUTaTEb
jet propulsion — peakTUBHOE IBUXEHHE
job n 1. pabora, Oeno, Tpyn; 2. poa 3a-
HATHI; 3. 3a1aHHeE
990
join v 1. cCOe AMHSATD; CBA3bIBATH; 2. NPH-
COEIMHSATLCS; NMPUHUMATDL YYACTHE;
3. HayaThb
joint n MeCTO COEIMHCHHUSI
journal n XypHan (Hay4yHBIH)
journey n noe3nKa,; NyTeLIECTBUE
judge n 1. cynbsi; 2. LEHUTEND, 3HATOK
judge v 1. cyauThb, 2. COCTaBnATbL MHE-
HMe, 3. CYUTATh, MONaraTh
jump 1 CKayoK, NMpbIXOK
jump v 1. npeIrate; 2. NepeckakuBaThb
just adv 1. Kak pa3, TO4YHO; 2. TOJIbKO

Kk
keep (kept) v 1. mepXaTb, UMETb, Xpa-
HUTDb, 2. 3aIEPXUBaTh; 3. YIEPXH-
BaTb, 3allMILUATh; 4. ABUraThcs (Ha-
npaBo); 5. NpUAEpXHBaThcsl (TEMBI,

uHcTpykuun) (keep + ing — NpoaoI-
XaTb YTO-J1. O€NaTh)
1007

key n 1. Kioy (OT ABepeit), 2. KoY (x
peLIeHHIO)

keyboard n K1aBHaTypa

kind n 1. copt, Khacc, pa3psain; 2. por,
BUI; 3. MpHpoda, XapakKrtep; 4. 0co-
QEeHHOCTb

kinetic @ KWHeTHYECKHUN

knife n HoX

knock v cTyyaThb

know (knew, known) v 3HaTb; NOHMMaThL:
obJlaiaTb yMCHHUEM

knowledge n 3HaHMe, MO3HaHHe

L
lab n (cosp. om laboratory) naboparopus
labour »# 1. Tpyn; 2. pabota, 3adaHHME.
saflaya; 3. paboumit Knacc; paboune
1015

lack » HemocTaTOK, HEXBATKa
lack v ucnbITBIBaTh HEAOCTATOK
lake 7 o3epo
lamp n namna; ¢poHapb
land n 1. 3emn4, cylua; 2. CTpaHa; Tep-
pUTOpHMSI; 3. OYBa, 3eMJifl; 4. 3eMenb
HbIH y4yacTOK
land v 1. BeicaxuBaTbca (Ha 6eper
NpUYyanauBaTh, 2. nocaautb (eTa
TEeNbHBIN annapar)
landing n 1. Bbicanka Ha Geper; 2. 10
cajiKa, MpU3eMJICHHE
language 1 1. 13bIK, CTIOBECHOCTD; 2. PcY
large a 1. 60bLION, KPYITHBIiA; 2. KpYD
HoMacLlTabHBIN; 3. MHOroYucneH
HBIN; 4. 60JbLIOrO IMarna3oHa
largely adv 1. B 601nbL10# Mepe; 60
e 4acTelo, 2. B LIMPOKOM Macl
rTabe
10.
last @ 1. MOCNENHHMI; equHCTBeHHB!
2. npouunblit; 3. caMblif HOBBIN
last name — paMuIIHA
last v 1. WiMTbcs, MponoxaThes; 2. ¢
XpaHATLCA

WcXONHBIA NEKCHYE: KN MUHMMYM
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Jasting @ 1. IIUTeNbHBIU, MPOIOIXH -
TeJIbHBII, 2. BLIHOCIUBbLIH

late @ 1. ono3aaBWHi; 2 no3oHMIL,
3. HeOaBHHUH; 4. NpeXHU N, OLIBLLKI

lately adv naBHO; B nocnenHee ppems

Mm

machine n | MawnHa; MexaHu3M;
2. TPAHCMOPTHOE CPEACTBO

machinery n 1. MexaHM3ubl; 2 neTanu
MalIMHBI; 000pYyNOBaHMCE; 3. CTPYKTY-
pa

made a |. cieNaHHBbIK; U3TOTOBJIEHHBIH,
2. 34. 3aMKHYTHLI

magazine n XypHaJl, repuoIHyecKoe
H3IaHHUC

1030

magic n vMarus
magnetic @ MarHUTH bIiA
magnitude n 1. BeAMYMHA; pa3Mepbl;
2. BAXXHOCTb, 3HAaYUTEJIbHOCTD
mail 7 noyra, nouTosas KoppecrnoHaeH-
uMs
main g OCHOBHOM, rNTaBHLIN
mainland » MaTepukK
mainly adv rnaBHbIM 06pa3ow, B OCHOB-
HOM
major a 1. 6onbLIoON; Goee BaXHBII;
2. MaBHBII, KPYMHBIHR
majority n 601bLIMHCTBO
make n |. MoOlIeJib, KOHCTPYKLHS,
2. Mapka, Tun; 3. paboTa, u3roTosie-
HUe; 4. 34, 3aMbliKaHUe
—_— 1040
Make (made) v | IOeNaTh; MPOU3BOAMTD;
2. Co3naBaTh, TBOPUTH
Make money — 3apabaTbIBaThb
Make out v | COCTaBJIATh; BLIMKUCHIBATD
(uek); 2. pa3o0patb, pa3snU4MUTh (B
TYMane); 3. nousTs
aKe up v 1. cocramnaTe (cyMmy);
. BocnonHmb; BO3MellaTh, 3. mex.
m:‘OHTHPOBaTb
ma:a(gé :m:n) n MyX4YMHa; YyeoBeK
-Cnpaml- ana.BnﬂTb, PYKOBOAUTS,
SITbCS; 3. ynaBaThcsl

management n |. ynpasJieHHe; 2. yMe-
HHE

manipulate v 1. yMcTb oOpaliathbcs;
ynpasisiTb (MEXaHU3MOM); 2. BIIUSTDL

man-made @ UCKYCCTBCHHBI

manner n 1. MeTol, crocob; 2. MaHepa,

noBseaecHHUe
: 1050
manpower n paboyasi cuna; nMICKUeE
pe3epBLI

manual # CNpaBoOYHHK, PYKOBOICTBO

manual a 1 pyyHoi#t, Pusnyeckuit
(TPyn); 2. C py4YHBIM ynpaBleHHEM,
HE€aBTOMaTHUYECKHU N

many (more, most) adv 1. MHoro; 2. as
many — CTOJIbKO Xe: twice as many —
BABoe 6osblue; half as many — BaBoe
MeHblle; a great many times — MHOro
pa3; too many — CJIMLLIKOM MHOTO

map n zeozp. KapTa

map v COCTaBJIAATb KapTy, HAHOCUTL Ha
KapTy

march n 1. mapuw; neMoHcTpauus;
2. nporpecc (Hayku)

march v nBuraTecs Bnepen; viapumpo-
BaThb

mark n 1. 3HaK; McTKa, NoMeTa; 2. ¢ab-
PHUYHasi MapkKa, KJe#iMo; 3 wTeMm-
nenb; 4 OPUCHTHP, Bexa, S. ciien, oT-
MeyaTokK; 6. OTMETKa, OLUEHKa; 7. NpH-
3HaK, Noka3saTtenp

mark v 1. cTaB1TBb 3HaK; 2. IITAMMOBATS;
3. MapkHpoBaTh; 4. 0TMeyaTh, 060
3HayaTh, pa3MeyaTb; 5. yKa3blBaTh,
oTMey4aTb; 6. ocTaBNATh cnen; 7. cTa-
BUTb OTMETKY; 8. oTMeyaThb

1060

market 7 |. pblHOK; 2. TOProBns

mask n 1. Macka; 2. npoTuBoras

mass n 1. ¢us. Macca; 2. MHOXecTBO

massive @ 1. MacCUBHBII; 2. CIUTOLIHOM,
3. KpymHBIH

master n 1. MarucTp (ywenas cmenemns);
2. 3HaTOK CBoOero aena

mat n 1 HacTUJ, 3alUMTHBIN CNOH;
2. NOIUTOXKa
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material » 1. MaTepuas, BELIECTBO;
2. GaKTbl, JaHHBIE

matter n 1. BellecTBO; 2. coaepXaHHe
(KHMTH); 3. CYLIHOCTB, npeaMeT (06-
cyxaeHHus); 4. BOnpoc; Aeo; S. Npu-
YMHa, OCHOBaHHE

may v espaxcaem npeononoxcexue, 6epo-
amHocmob, 603MONCHOCMb

maybe adv MoXeT ObITb, BO3MOXHO
1070

meal n ena
mean g CpeaHU N
mean (meant) v 1. UMeETL B BULly, HaMme -
peBaThCs; 2. Noapa3yMeBaThb, 3. 3Ha-
YUTh, UMETb 3HAYE€HHUE, O3HAYATh
meaning n 3Ha4yeHHe, CMBICI
means n cpeacTBo, cnoco6b (by means of
— C NoMoliIblo)
measure n 1. Mepa, cUCTeMa U3MEPEHUM;
2. MacwTab, KpUTepHii; 3. Mepa, cte-
NneHb
measure v |. U3MepsATh, MEPUTD; 2. olle-
HMBaTb; 3. UMETh pa3Mep
measurement n 1. MU3MepeHHe, 3aMep;
2. cucteMa Mep
mechanic n MexaHHUK
mechanical @ 1. MexaHuyeckuit, 2. aB-

TOMaTHUYECKHt; 3. TEXHUYECKUH
1080

mechanics n MexaHHKa
mechanism » MexaHU3M, annapar, ycT-
pOICTBO
medicine n 1. MeaMlIMHa; 2. TeKapcCT-
BO
meet (met) v 1. BcTpeyaThb; 2. cobupaTh-
csl; 3. 3HAKOMMUTLCS; 4. OTBEYaThb, CO-
OTBETCTBOBAaThb, YAOBJICTBOPATL (Tpe-
6oBaHMSIM)
meeting n 1. cobpaHHe, coBelLUaHHE;
2. 3acelaHuMe; 3. BCTpeya
melt v 1. nnaButh(cs); 2. TasAThb
member 7 1. yncH (opraHuMsaumu);
2. mex. 3JIeMEHT KOHCTPYKIMH
memory n 1. naMATb, CMOCOOHOCTDb 3a-
NOMMHATD; 2. BOCIIOMHHaHMe; 3. 3a-
NoMHHalwllee ycTpoHCTBO

memory unit n 1. sguelika namMsTH; 2. 3a-

NnoMMHHarwllee YCTpOMCTBO

mental a@ 1. yMCTBEHHBI; 2. MbICJIEHHDI}H
109:

mention n yTOMHMHaHHeE; CChlKa
mention v ymoMHUHaThb, CChINIATHCS
merchant @ ToproBblit, KOMMEPYECKHH
mercury n pTyTb

message n COOOLLEHHE; 3anMncKa

metal n McTann

metallurgy n MeTannyprust

meter 7 CHETMHK; U3MEPHTE IbHBIM NTPUGO:
meter v UBMepSITh, 3aMEPATD

metric @ METPUYECKU A
1148

middle n cepeniHa

mild g MATKHI, yMepeHHBIH (KI1UMarT,

mile n My

military @ BOCHHBIiA

mill n 1. pabpuka; 2. npokaTHbIi cTaH

millennium » (p/ millennia) TeicsyeneTHe

mind n 1. yM, pa3yMm; 2. naMAaThb; 3. MHc-
HUe, B3rnsa; 4. MbICIIH, CTPEMJIEHH:

mind v (6 noseaum. nHakaoHenuu) odpa
THUTE BHUMaHHUeE

mine 2 |. WiaxTa, pyoqHHK; 2. MiHa, Pyra:

minimize v JOBOOMTb 1O MMHUMYMa
Gy e A Y s R S W ] : \
mining n ropHasi NpOMbILINEHHOCTb
minute n MMHyTa
mirror n 3epkKajo
miss n |. npoMax, oceuka; 2. noreps
miss v |. NpoMaxHyTbCsl, HE MonacTh
2. TpONYCTUThb, HE MOMUMaTb

missile 7 peakTUBHBIN CHapsia, pakeT?
mistake n ouinbka

mix 7 cMeCb, COCTaB

miX v CMeLIMBATh, COYCTATh
mixture n cMechb

b

s

modern a coBpeMeHHBbIi; HOBLIH
moisture 7 BJJAXXHOCTb

money 71 I€HbIM
monitor v KOHTPOJUPOBAaThb, CleanTh

month n Mecau (KaJeHaapHbIit)
moon n JIyHa

MCXOIOHBIN NEeKCnueckup MUHUMYM

am—
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mostly adv rnaBybim 00pa3om, 6onbuei
4acThiO

mother n MaTh
motherland n oteyectgo
motion 7 IBUXEHUe

1130

mountain n ropa

mouth n 1. por; 2. OTBEPCTHE; 3. ycThe
(PEKH)

move v IBUTraTh(cs1)

move n 1. XOL; 2. NBUXEHHE, nepeMeHa
MOJIOXEHUS

movement n IBUXeHHe

Mr (Mister) n rocnoauH, Mucrep

Mrs (Mistress) n rocnoxa

much (more, most) gdv a6CoNIOTHO;
O4CHb

multiple a MHOT000Pa3HkbIi; CNOXHLI]

muscle n Myckyn, Mpiuiga

1140

must v IoJCKeH

mutual @ B3aumMHBIH; 00010 HBI}
mystery n Tajiqa

myth n Mmug

Nn
name n |. ymg; 2. Ha3Bauuc
hame v HaspipaTh
namely gdy MMCHHO, TO ecTb
:::::3 1. y3kuit; 2. Techmit
—_ CYXHUBaTh, yMeHbIUATE
nl. Hapop, Hauums; 2. rocynapcrso

H
Native 4 | 1150
- POHOM; 2. oTeyecTB :
3 MeCTHan €HHBI;

na ral
Nty OCZTCCTBCHHbm, HaTypanpHbI it
ety )'; al V€CTECTBEHHO; KOHCYHO

- Npupona; 2. XapakTep;

n
nnrp,;O]eHHo-Mopcxoﬁ ¢bnor
Beap 41 .~ OKONIO; 2. B6nu3m, poase

L. 65 .
Kniy (nwb')ﬂkun, 2. npsiMoit, KopoT-

nearly adv 1. oxorno, NpUONU3nTENLHO:
2. noutn '

1160

necessary @ HeoGXoaUM blii

necessity n Heo6xomMMocTy,

neck n 1. wes; 2. ropJBILLIKO; 3. nepe-
LIeek

need n HyXna, HatOGHOCT

need v |. umers NOTPCOHOCTL, HYXIaTh-
Csl; 2. OLITD BbIHYXXE€HHBIM; GBITH
00s13aHHBIM

needle n 1. yrna; 2. CTpeJiKa (Yyacos)

negative @ oTpuuaTen bHEj1

neglect v npene6perary

negligible a He3Hay MUTENbHbI i

negotiate v pectu NCperopopel

1170

neighbour n cocep
neither pron uu tot, uu ApyTo#

nerve n HepB (nerves — HepBHoe COCTOSI-
HHe)

NEervous a HepBHbI i

never adv HuKorna

nevertheless adv Tem He MEHee

new a 1. HoBRIM; 2. CBeXUK

news n |. HoBocTs; 2. H3BecTHe

nexta 1. CNenyolwmni; 2. 6nuxaiwmii-
3. Oyayumit ’

next prp okolo, psutom

1180

n!ce @ XOpOLUMiA, MUJTBIH, NPHUSITHBIN
night n Hoyp

nine num nepsity

nineteen num IEeBATHAaOUATh
ninety num NeBsSTHOCTO
nitrogen » azor

N0 @ HUKaKo; He

No pron HUKakKoijt

noise n wym

NoiSy a 1yMHBI}i

= 1190
ne pron 1. HuKTo, HHMYTO; 2. HUKaKoli
noon n nojigeHp

normal ag |. OOBbIYHRIfi; 2. HOPMaJIbHbIit
north a ceBepyt

north n cesep




Mukpo31exTpoHnKa Hactosmee n byaymec

northern a ccBepHbIf
nose n HOC

not adv He

notable ¢ 3HaYUTENBbHBI I

note »n 3aMeTKa, 3aMM1cka
1200

note v 3amMeyaThb

nothing prp HUUYTO

notice n 1. oObsiBNEHKE; U3BCILEHHE;
2. BHUMaAHHE

nought n Mam. Hynb

now adv Tcnepsb

nowadays adv B Halle BpeMsl

nuclear a snepHbIi

nucleus n (p/ nuclei) supo

number n 1. HoMep; 2. YK CI0; KOJIMYECTBO

broken number — npo6s
1210

even number — yeTHOE YUCJIO

odd number — HeucTHOE YHUCIO

number v 1. HaCYUTHIBAThL, HYMEPOBATD
numeral n undpa

nut n 1. opex; 2. TpydHasi 3a1aya; 3. raiika

Oo

obey v 1. NOAYMHATLCSA, pCcarMpoBaTh,
2. PYKOBOICTBOBATbCSA (4yem-1160),
CJIE[IOBaTh, 3. YIOBJETBOPATH (YC/I0B-
HO)

object n 1. npeaMeT; BELLb, 2. OOBEKT,
3. (KOHCYHas1) Luenb, HAMCPEHHE

object v 1. Bo3paxaTb, MPOTECTOBATD;
2. He 0106psITh

objective a 1. 0O6bEKTHBHbBIN, NEHCTBH-
TEJLHBIM; 2. NpeAMETHbIH

observable a 1. 3aMeTHBIi, BULHUMBIif;
2. cobntonaeMelit; 3. DOCTOHHBIH
BHUMaHMUSA

1220

observation n 1. HaGnlooeHue; U3lyye-
HUe,; 2. pl cBeAeHHUS, pe3ysibTaThl Ha-
O6moaeHUN; 3. NaHHbIE HccleloBa-
HHUs, 4. 3aMeyaHHe, BbICKa3biBaHHUE;
5. cobaroneHue (MpaBun)

observational a 1. HabmonaeMblIit; 2. AB-
JISTIOLLIMICSA pe3yJIbTaTOM Hab.mone HUi

observe v 1. HaGmonarTh, CIEAUTD; 2. 3a-
meyaTth, 3. cobsionaTth, cliefoBaT
(uemy-1160)
obvious a |. sicHbIt; 0O4eBUIHBIN; 2. siC-
HBI}, NOHATHBIN; 3. YETKHUN
obviously adv sicHO; 0YyeBHAHO; KOHCYH¢
occupation n 1. 3aHaTHe; npodeccHus
2. 3aHSITOCTB; 3. B1afeHUE, NMOJIL30Ba-
Hue
occupy v3aHUMaThb (MECTO); 3aXBaThIBaT
ocean n |. okeaH; 2. OrpoOMHO€ KOJIH4c-
CTBO
of prp 1. yKa3zwieaem Ha npUHAOACHCHOCTY,
2. yKazwieaem HA COCMABHYIO HacCMy
3. yka3vieaem Ha Ka4ecmeo, C60LCmeo
4. ykazmweaem Ha KOAU4ecmeo
off a 1. 6bonee ynan€HHbIH, DAJTbHUY
2. vcHee BaXxHbIM; 3. cBOOOOHBI
4. oLLiIMGOYHBIN, HEMPaBUIbHbIH
123
offer n 1. npcUtoXeHMe,; 2. MOIbITKA
offer v 1. npeanaraTh; 2. BbIAEJSITL
3. NbITaThCsl, NPOOOBAThL; 4. ABNSATH
ca
office n 1. c1yx6a, Mecto; 2. opHmc; 3. Be
JIOMCTBO, MUHHUCTEPCTBO
officer n YUHOBHHUK; CJIyXallH#
official a cnyxe6HBbIi, ohHLIHAJIbHBIF
oil n 1. Macno; 2. He}Tb; 3. CMa3OUHN
MaTcpual
old a | . ctapbiit; 2. (TaKOIO-TO) BO3PaCTs
3. cTapMHHBIIt; 4. paHHH; 5. Ofbl
HBIA
on prp 1. Haxoxcoerue Ha NO6epXHOCNY
2. gpemerHoe 3Hauenue; 3. obsexm oe:
cmeus: K, Ha, Hal, I
once adv 1. omHaXnbl;, 2. KOrga-To
once ¢/ KakK TOJIbKO

l"?.}
re

one num |. oIMH; 2. eAMHHLA

one way — OOIHOCTOPOHHHU

only @ eqIMHCTBEHHBII

only adv ToIbKO, EAMHCTBEHHO

open a 1. OTKpHLITBLIA; 2. Hemepeceye
HbI}; 3. pacKpBITHIMN, pa:uaepHyTH
4. UICKpEHHMU

MCXOAHKIA NEKCHYECKMI MUHUMYM

/-—
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open Vv 1. OTKpBIBaTb; 2. BCKPBIBATS: 3. Ha-
YHHaTD; 4. 32. Pa30MKHYTh, OTKIIIOYUTD

operate v 1. neicTBOBaTh; paboTaTh;
2. BO34€eiCTBOBATh; OKa3bIBATh BJIMSI-
HHC; 3. OMEPUPOBATh; 4. yNpaBIsiTh

operation 7 1. neficTBHe, paboTa; 2. pyHK-
LHMOHHUPOBAaHHUE; 3. Bo3nelcTBuUE;
4. onepalusi; 5. pazpaborka

opinion 7 1. MHeHMe; B3ran; 2. olleH-
Ka; MHEHHE

opportunity n 1. ynoGHuI# ciyyait; 2. Bo3-
MOXHOCTB; 3. nepcrncKTBa

| 1250

oppose vV |. MPOTUBMUTLCS, CONPOTUB-
JIATLCS; 2. GOPOTLCS, CONPOTHUBJIATD-
csi; 3. NpensiTCTBOBaTh; 4. He cora-
aThCs

opposite a |. MpOoTHBOMNOJIOXHBIN; 2. 06-
paTHBIH

opposition 7 1. CONpOTHBJIEHHUE, NPOTH-
porecTBHME; 2. KOHTPACT, NPOTHUBO-
MOJNIOXHOCTD; 3. onno3uumus

optical a 1. onTHYyeckuit; 2. BULUMBIL

or ¢j unu

orbit n 1. op6uTa; 2. cepa

order n 1. nopsmoK, nocinenosarten-
HOCTB; 2. MCNpPaBHOCTS; 3. NOPSIOK,
BCleHue; 4. MpuKas, MHCTPYKUMS: in
order to — yTo6kLI

orderv|. NpHMKa3bIBaTh, 2. HaNpaBisTh,
NoChInaTe; 3. Ha3HayaTh

ordinary ¢ OOBLIYHBIN, OpAMHAPHBIIA;
NIOBCEAHEBHBI 1

Ore n pyna

e 1260
iIse y ], OPraHu3oBaTh; 2. co3aa-

B
3:1‘5, YCTaHaBnuBaTh; 3. CUCTEMaTH-
on POBaTy; 4. 06beauHsTS
orgent " BOCTOK
Fien
Hmt:-v 21 ONpenenuTh MecTOHaxoX1e-
Origin » - IPUBOAUTE B COOTBETCTBMUE
e " 1. ucToynmk; Hayaso; 2. npo-
oﬁgi’“;xmeuue
na
4 L. nepBr1#t, uckonnmbiit: 2. nox-

My
. HLIR, OPHIMHANBHBIN; 3. HOBBI;
CTPanuL

originate v 1. napars HayaJio, nopox-
0aThb; 2. NPOUCXOAUTH, BOZHUKATD

other pron 1. npyroit, MHON; 2. monoJ-
HUTENLHBIN; 3. BTOpPOIA

the other day — Ha aHsaX, HemaBHO

ounce n |. yHuus (0z.); 2. HEMHOIO

out adv 1. 3a (Npenenamm yero-nu6o):

2. naneko; 3. obo3navaem 3aeepuen-
Hocmes Oelicmeus

1270
outdoor g 1. Haxoasuuiics BHe IIOMa;
2. BHELUHUIt, HapyXHBbIit
outlet n 1. Bbixom; 2. cTOK; 3. mex. BbIMYCK
out of prp o603nauaem dsuxcenue uznym-
pu ye20-aubo — u3
output n 1. npoaykuus; 2. BbINyCK, Bbl-
PaboTKa; 3. BLIXOMHOH CUTHAN
outset n HayaJo
outside n 1. HapyXHas yacTb U CTOpO-
Ha; 2. BHELUHSS NOBEPXHOCTD
outside adv |. cHapyxu; 2. BHe qoMa
outstanding a BbUIIOLMiCS, 3HAMEHMUTBI
over prp 1. 06o3nauaem mecmonaxoxcoe-
Hue Had xakum-aubo npedmemom —
Hax; 2. yepe3 (peky); 3. 3a (pekoii); 4.
all over the world — no BceMy cBeTy; 5.
B (T€YCHHE HCCKOJILKMX JIET)
overcome (overcame, overcome) v rnote-
IMUTb, MPEONOJNIETh

1280
owing to prp 6naronapsi, Bcnencreue
OWN a COOCTBEHHBITH

own v UMETh, BJIANETD

owner n coOCTBEHHMK, BlaaeneLl
oxide 7 xum. OKUCb, OKMCJIUTEJIb
oxidation n xum. okMcneHue
oxidise v xum. OKHCIISITh(CS)

oxygen n KUcnopon
ozone n 030H

Pp
Page n 1. cTpannua; 2. 31, dusMyecKu it
b0k namsth SBM
: 1290
paid a onJlauMBaeMbIit, ONTaYyeHHbIi
paint n kpacka
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paint v 1. KpacuTb, 2. MMcaTh Kpacka-
MM, 3aHUMATbCs] XXHBOMTUCHIO
painted @ HapMCOBaHHbIA KPacKavH, OK-
pallec HHBIHA
pair n napa
panel n 1. naHenb, 2. CMUCOK, NEPEYCHD,
3. rpynmnacrneuuatucToB, 4 mex. pac-
npenenTeJIbHbIR LUHUT; MYyJILT, NPH-
©GopHas naHenb, LIMTOK
panel meeting — coBelaHue CricL AU
CTOB
paper n 1. 6ymara, 2. maker, 3. noKy-
MCHT; 4. raseTa, XypHaJs; 5. Hay4HbIA
IOKJaf, CTaTbsl
parallel n 1. p/ napannenwHast TUHUS;
2. napaJuiesbHO€ COCIMHCHUE
parent n 1. poAMTEb; 2. NpenoK; 3. Uc-
TOYHMUK, MPUUUHA
1300
park n 1. napk, can, 2. MeCTO CTOSIHKH
(aBTOMOOMIIEN)
park v cTaBUTb Ha CTOSIHKY aBTOMOOMIIb
part n 1. 4yacTs, 10J151; 2. yyacTHc (B pa-
6oT1e); 3. yacThb TENA, OPraH, 4. poJb,
5. cTopoHa, 6. mex. ncTanb, 4acThb
part v 1. pa3aensiTb, IEJUTb Ha YacTH,
2. pa3beAUHATD
partial @ YacTUYHBII, HENOJHBIK
participation n yuacTtue, coyuyacTue
particle n yacTuua
partly adv 1. YyacTH4HO, 2. OTYaCTH
party n 1. naptusi; 2. oTpsi, rpynna;
3. KOMIaHUs
pass n I. 1. npoxon, NyTh; 2. Npoxon,
y3kKas yauua, 3. nepexon (M3 0OAHOro
cocTtosiHusi B apyroe), 1l. macnopT,
NponyckK

1310

pass v 1. 'mlTM,' NpOXOOMTL; 2. NMpoe3-
XaTb; 3. NPOXOAUTL MUMO, 4. He 00-

palliaTh BHUMaHHUC; S. nepenaBaTh,
6. ncpeXoauTh (M3 OJHOTO COCTOSIHHU S

B Ipyroe), 7. yrBepXxaaTh (3aKOH)

passage n |. MpoxoxiaeHHe, NMPOXoLn;

2. nepexon; 3. Xxol, TeYEHUE
passive @ NaCCUBHbIN, HHEPTHBIN

past a npoul1biil, UICTEKLWIUHA
past prp MUMO; CBEpPX, OoblLE
path n 1. Tpona; 2. nyThb; 3. Kypc, Map
WPYT; 4. TPAeKTOPHsI; 3. IMHMS NO-
BEIECHMS
pattern n 1. obpasell, MPUMCP, 2. wab
JIOH; MOJeJib; 3. CXeMa, AharpaMma:
4. pUCYHOK
pay (paid) v l. nnaTuTh, yniauusaTh.
pdcrniayuBaThCsl; 2. BO3Harpaxuarh
peace n 1. MUp; 2. MOKOH, CNIOKOHCTBHC
peaceful @ MMPHBIi1, MMPOJIIOOMBLIH
13-
peak n 1. MK, BCpLUMHA TOPBI, 2. BHIC
LIasi TOYKa, 3. oCTphiit KOHeL|
peak a MakCMManbHbIA, BBICLUKMT
pen n pyuka
pencil n KapaHaaw
penetrate v 1. NpoHUKAThb; BTOPraThCs
2. NPONUTHIBATh, NPOHU3bIBATH
penetration 7 1. NpOHUKHOBEHME; 2. Np- -
HHMLLAaeMOCTb; 3. NPOPLIB
people n 1. Hapoa, HauMsE; 2. OAM; 3. Ha-
ceJIEHUE, XHUTEJH
per prp ykassiéaem Ha Koau4ecmeo, npu:

Xo0sueecs Ha onpedeseHHyr0 eOUHULY -

Ha, C, B, 32
per cent n NMPOLIEHT
percentage n NPOLICHTHOE COAEPXaHUC
MPOLCHT

4N

| EXE
perfect a 1. coBeplLUEHHBI, HAEATBbHbIH

3aMeyaTebHbIM; 2. TOYHbIN; 3. Mo

HbIHU

perfect v 1. coBeplLUEHCTBOBATb, YJIY*

LIaTh, 2. 3aBepLUaTh
perform v 1. UCNIONHATD, BLINONHA'D

2. Urpath (nbecy); 3. UMeTb Xopoulit

KauccTBa (aBTOMOOMJIS)

period n 1. mepuon, NMPOMCXYTOK BP©

MeHH; 2. 3Noxa, BpeMs

permanent a NOCTOSIHHBIM, 1OroOBP°
MECHHbLIN

permit v 1. Mo3BoJSATD, pa3pellars; 2. &
BaTb BO3MOXHOCTD; 3. JONycKaTb

person n YeJOBEK; IMYHOCTD

VCXONHBIN NEKCMYECKUH MVHUMYM
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petrol n 1. 6€H31H; ra3o/iMH; 2. MOTOp-
HOE TOMJIUBO

phenomenon (p/ phenomena) n siBncHue

phone n TeneoH

1340

phone v 3BOHUTB 1o TenedoHy

phrase n ¢ppasa, cnospocoyeTanme

physicist n pu3uk

physics n ¢pu3mka

pictorial a 1. u306pasuTenbHbIK; 2. 5Ip-
KMH; 3. HJUTIOCTPUPOBAHHbLIH

picture n 1. KapTHHa, PUCYHOK; 2.‘(1)0-
Torpagus, 3. u3obpaxeHue

piece n | . KyCOK, yacTs; 2. lUTyKa; 3. ne-
Tajlb

pilot n 1. neTyuk; 2. noumas; 3. npo6-
HOE MepOTNpHUATHE

pilot v 1. nuoTHpOBaTh, BeCTH; 2. GBITH
NPOBOAHUKOM, HarNpaBJsATh

pin n 1. GynaBKa; KHOMKa (KaHLENsp-
CKast); 2. mex. NaJel, WINMIbKa; 3. mex.
NMpoboiHKUK

1350

pipe n 1. Tpy6a; 2. cTBIK TPYO; 3. Tpy
6onposop

pipeline n 1. TpyGonposon, MarucTpans,;
2. KaHaJl, MCTOYHMK MHpOpMaLUK;
3. cucTema cHaGXeHUs

Piping nn 1. yknanka tpy6, 2. nepekKaqyu-
BaHHUeE no Tpybam

Pit n 1. sima; BMaauHa; 2. waxra, pya-
HUK

place nn | . MECTO; TOYKA Ha MOBEPXHO-
CTH (in place of — BMccTO); 2 Xuu-
e

Place v | crasurs, MoMeLWaTh, pasMme-
WaTh; 2. onpenesnsiTh MECTOMOJIOXKE -
Hue

Plan py |, MJaH, nporpamMva ACHCTBMIA;
2. nnau, 3ampicen

Plany | COCTaBJIATh MJ1aH; 2. 3aMJaHM-
POBaTh, 3anymaTs

Plane | MJOCKOCTb; 2. rpaHb KpH-
CTanna; 3. yposeHb pa3BUTHA, 4. ca-
Moner; 5. yecywas NOBEPXHOCTD,
Kphino

3BYX

plant n . 1. pacTeHuc, caxeHerr: 2. pOCT,
no3uuwms, 1. 1. 3aBon; ¢pabpuka;
NpeanpuUsATHe,; 2. (3NEKTPO)CTaHLIHUS;
3. cMJ0Bas yCTaHOBKA

1360

plastic n nnacT™acca

plate n 1. Tapenka; 2. MNJACTUHKA, MJH
Ta, JIUCT, 3. 3J1IeKTpoa

plating n 1. 1ucToBast o6wMBKa; 2. Mc
TaJITMYEeCKOoe MOKPbITHE

play n 1. urpa; 2. neiicTBue, nesitens-
HOCTb

pleasure n ynosonsctue

plentiful @ o6MNBLHEIN, U306MNBHBIf

plenty n 1. nocraTok, n3obunue; 2. u3-
ObITOK, GoNblLIOE KONUYECTBO

plus n 1. 3HAK «[1I0C»; 2. MONOXHUTENb-
Hasl BeIMYUHaA

plus a 1. fononHuTeNbLHBI, f06aBOY-
HBIH; 2. Mam. MONOXHTENbHBIN; 3.
NpeBOCXOasi LU

pneumatic @ NHEBMaTHYCCKHUiM, BO3YILI-
HBIN

1370

pocket n 1. kapMaH; 2. velwloK; 3. Bna-
IMHa, yrinybieHue; BrlcMKa

polar a . monsipHHlii; NMONIOCHDbIN;
2 mam. (BbIpaxeHHEIH) B NMOJISIPHBIX
KOOpnHHaTax; 3. iMaMeTpanbHO Npo-
TUBOMOJIOXHBIN; 4. LEHTPaNbHbIH,
OCHOBHOI1

polarity n nonsipHocThb; NPOTHBOMNOOX -
HOCTb

polarize v 1. NnoJsipu3oBaTh(cs); 2. pa3-
OuBaTh Ha nBa narepsi

polenl. 1. ctron6, wecr; 2. Bexa, 3. May-
Ta, I1. nomoc (reorpagpuueckuit)

policy n 1. nonntuka, 2. kypc (nosene-
HUS); YCTaHOBKa; 3. npeaycMoTpHu-
TEJILHOCTD

political @ nonuTHyeckuit; rocynapct-
BCHHbIH

politics n 1. nonuTHKa, nonUTHYecKoe
CoObITHE; 2. NMONUTHUYECKHE yoexe-
HUsL; 3. NONUTHYECKME METOIb]

pollute v 3arpsi3usTh (Bomy)
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polluted a rpsi3HbIN, 3arpA3HEHHBINA
1380
pollution n 1. 3arpsi3HeHMC; 2. OCKBEP-
HCHHUE
pool n1. 1. nyxa, o3epLio; 2. nnaBaTeb-
HbI 6acceliH, 3. pe3epByap, OTCTOM-
HuK; I1. 1. oO1mit poHnm; 2. o6BEAU-
HeHMe; 3. rapax, aBToba3a; 4. 3anac
yero-Jmbo
pool v 1. 06BbeaMHATL B 001Kt PoOHL;
2. CYMMHUpOBaTh
poor a 1. 6enHbIN, HEUMYLUMIA; 2. XKaT-
KW, 3. HE3HAYUTENbHBI, HEOONb-
woit; 4. HeMOCTATOYH b, CKYIHBIH;
S. nnoxoit, HU3KOro KayectBa; 6.
HU3KUH, HeOTaropoaHbIit; 7. cnabbii
(0 300posbe); 8. ToUIUH
popular a |. nonynsipHbiii; HAPOOHHIA;
2. MOHSATHBbIN, OOLICAOCTYNHEBIN; 3.
NoNb3yIOUMUNCHE M3BCCTHOCTDHIO;
4. pacnpoCTpaHEHHBIN; 3. MAacCOBBLIM
population n 1. HaceneHue; 2. 3acene-
HHUe; 3. Mam. COBOKYMHOCTb; 4. ¢hus.
CTeneHb 3aMoJIHCHMUS
port n . 1. nopT, raBaHb; 2. pa3e. a3po-
nopt; II. 1. oTBepcTHe, npoxon;
2. npope3b, KaHal
portable ¢ | mopTaTUBHBIN; pyUYHOIt;
2. cKnanHoM
portion n 1. uacTb, 10Jisi; 2. MOPLIMUS
position n 1. noaoxeHue; 2. MCCTOIO-
JIOXXCHME, PaCrnojloXeHue; 3. IoJIXK-
HOCTb; 4. COCTOSIHME, MOJIOXEHHE;
S. BO3MOXHOCThL, CTOCOOHOCTbD
1390
position v 1. moMellaTh; 2. onpeaensiTh
MECTOHaX0XAEHHUE
positive a |. nonoxutenbHblif; I1. 1. He-
COMHEHHBIN, TOYHBbIN; 2. yBEpEH-
HbIM; 3. HaCTOSILLMI;, onpeaeneH-
HBIN; 4. 6e3yCNOBHBIi; 5. mex. npu-
HYIUTENbHBIA
possess v 1. obnaaath, BNageTh; 2. CO-
XPaHATb; 3. OBJIaJleBaTh
possession n 1. BnageHue, obnanaHue;
2. pl UMyLLIECTBO, COOCTBEHHOCTb

possessive @ 1. cCOGCTBEHHMYECKHH,
2. NIpUTAXATENbHBI (nadexc)
possibility 7 1. BO3MOXHOCTb, BEPOSITHOCTD
2. pl BO3MOXHOCTH, NEPCMNEKTVBLI
possible @ BO3MOXHBIN, BEPOSITHBIA
postnl. 1. cTon6; 2. mex. cTovKa, noa-
KOC, MOAMOpKa; 3. 34. KAcMMa:
II. 1. noyTa; 2. MOYTOBBLIA ALIMK; 3
nouta, koppecnouaeHums; I11. 1.
NOCT, OOJXKHOCTD; MOJIOXEHUE; 2.
MO3ULMSI, OrHeBasi MO3U LM
pound n 1. pyHT (453,6T); 2. dyHT (de
HeXCHas eOuUHLLQ)
pour v 1. IMTh(Cs1); HATMBATD; 2. pasin
BaTbCA (0 pexe); 3. UITyYaTh, UCITYCKATh
(Tenno); 4. Meman. NUTb, OTINBATb
140"
poverty n 1. 6e IHOCTb, CKyIHOCTb; 2. HC
XBaTKa
powder n 1. nopoLoK; 2. nopox; 3. ghomo
NMPOSIBUTENb
power n 1. cuna; Mollib; 2. SHEPris, MOLL-
HOCTb, MPOU3BOIAMUTEJIBHOCTD; 3. mex.
JIIBUraTeib, MalllMHa, CUJIOBasl yCTa-
HOBKa; 4. cuNa, BlacThb; 5. BO3MOX-
HOCTb, CTOCOOHOCTB; 6. MpaBo, MNoJ
HOMouYMe; 7. ACPXaBa; 8. Mam. CTCMNEHb
power v 1 npuBOOMTL B iefiCTBUE UJIH B
IBUXEHMUE, 2. CHAOXaTb CHUJIOBBIM
IBUratesieM; 3. nuTaTh (3Heprueu):
4. nogaepXnBaTh
powereda 1. MEXaHU3UPOBaHHbLIN; 2 mex
cuioBoit” 3. Bemywue (Koneca); 4 oc-
HalUeHHbIA IBUraTcjieM
powerful @ 1. CMAILHBIN, MOLLHBIN; 2. BIXA
TeJIbHBIA; 3. 6onbLLION
powerless a 6eccunbHbI, cnabbiit
practical a npakTHYeCKMH; MoJie3HblI
Lenecoobpa3HbIit
practice n 1. mpakTHKa; NMPUMEHEHHE
2. TPEHUPOBKa; yrnpaxHeHHue; 3. nef”
TEJILHOCTD
practise v |. TpeHMpoBaThbcsl, ynpax-
HSATBHCS; 2. OCYLUECTBISATD, MPUMEHSAT?
Ha NpaKTHKE

141
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precede v |. npeniiecTBOBaTh; 2. ObITD,
HaXOIMTbLCS Brnepciu; 3. NpeBOCXO-
INUTH

preceding arnpeauecTBYOLHNA, Npeabl-
ayuma

precise a |. TOYHBIH, onpeneneHHbIN;
2. TIUATEeJIbHbIA, aKKypaTHBIN

precisely adv TOYHO, onpeneneHHO

precision n TOYHOCTb, YETKOCTh

prepare v 1. NpUroTaBIMBaTh, FOTOBUTD,
2. OCHalllaTh

preparation n | npurotoBneHue, noa-
roTOBKa; 2. mex. npeasBapUTelbHas
obpaboTka

presence n MpUCYTCTBUE, HANTHYME

present n HacTosiLLEee (BpeEMs])

present a 1. MPUCYTCTBYIOLLUH; 2. Ha-
CTOSILLIM A, HBIHELLIHUH, COBpEMEH-
HbIiA; 3. JaHHBbIN

1420

present v 1. nonaeaThb, BpyyaTh; 2. Me-
pedaBaThb Ha pacCMOTPEHMC; 3. npel-
CTaBNSATL (co00it); 4. NoKa3bIBaTh

presentation n |. npencraBieHUeE;
NMpeabsiBieHKUeE; 2. Nogapok; 3. usJjo-
XeHHe; orucaHue; nogaya

pressn l. 1. HanaBnMBaHMe, HaXaTHUC;
2. npecc; 3. naBneHMe, Harnop;
I1. 1. npecca, neyaTs; 2. OTTTUCK

Press v 1. HamaBnMBaTh, HaXHMaTb,
2. 1aBUTb, NpeccoBaTh; 3. mex.
WITaMnoBaTk; 4. TCCHUTB, TPeGOBATL
HEMeNTeHHbIX NeHiCTBUIL; S. HacTau-

. Bartb

Pressing n 1. cxatue; 2. mex. npeccosa-
HHe; 3. wramnoska

Pressure n 1. nannemnmue; cXaTue; 2. naB-
J€Hue, BO3EHCTBME; 3. Hanop; nepe-
Nan naenenuit; 4. 3. HanpsiXeHue

Dl'?vious a npeabayu Ui
Price p UeHa

Drimarily
[hapHy,

adv 1. B nepBylo oyepens;
Pfimary M 06pa301y|; 2. CHayana

Paty :ﬁl. NepBOHaYyaTbHEIN, caMbl i

» MEPBLIN; 2. NnepBUYHBIH;

- Npocrojy, MCXONOHBIR; 4. Hayasb-
3a

HBIN, 3N1EMEHTAPHLIN; 5. OCHOBHOI,

BaXXHEeHLWIUH

1430

principal n 1. rnasa; 2. pextop; 3. Au-
peKTop

principal @ rnaBHbI}, OCHOBHOI#!

principle n npUHLUMMN, OCHOBA, 3aKOH

print n OTTUCK; OTNEYaTOK

private a 1. YaCTHBIN; COOCTBCHHBIN;
2. CeKpEeTHBINA, TalHBIN

prize n Harpana, npcMus

probability n 1. BeposSiTHOCTB; 2. nMpaB-
Jononobue

probable g BcposiTHBI i1, BO3MOXHBI it

probe n 1. 30HI, IaTYMK; 2. ABTOMATHU-
yeckKass KOCMHYyecKasli CTaHLMUSA,
3. 3oHAMpOBaHHeE, 4. KOCM. CTBIKO-
BOYHO€ YCTPONCTBO

probe v 30HIMpOBaThb, HCCJIENOBATD

1440

procedure n 1. npouenypa; 2. mex. one-
pallus; TEXHONMOrM4YecKHit nporecc

process n |. npouecc, Xoa pa3BUTHS;
2. TeueHHUe, ABUXKEHME, XOMd; 3. mex
TEXHMYECKMI Mpolecc, cnocob, pe-
XHUM

process v noascpraTb oopabotke, obpa-
0aThIBaTh

produce v 1. co3naBaTh; 2. nNpeacras-
JIATL, 3 NMPOMU3BOAMTL, BbipabaThi-
BaTb; BhINYCKAaTh; 4 NaBaTb; 5. ObLITH
NMpUYHHOMN

producer n 1. U3roToBUTENL, MPOU3BO-
IMTEJIb, 2. mex. FeHEpaToOp, HCTOYHUK

product 7 1. nponykuus, U3neaus; npo-
OYKT, 2. pe3ynbTaT; 3. Mmam. NpoU3Be-
IeHue

production n 1. npon3BoncTBO, M3ro-
TOBJIEHUE; 2. BbIpaboTKa; 3. TEXHO-
JIOTHs1; TEXHONIOrMYECKOE NPOMU3Be-
AcHue; 4. NIIaHMPOBAHME; S. MPOU3-
BOOMTENILHOCTD; 6. NponyKuMs; u3-
nenue; 7. obpazoBaHue, reHepupo-
BaHMeE

productive a 1. NPOM3BOAUTENbHBIN;
2. NNOOOTBOPHBIN; 3. NOJIE3HBIM
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profit n 1. nonw3a, Buiroaa; 2. p/ npu-
Obb, nOX0N
profitable @ 1. none3HbIN; 2. NPUOLINB-
HbIHA
1450
progress n 1. nporpecc, pa3BUTHE,
2. ycrex, JOCTHUXEHHE; 3. pa3BUTME,
NpPOABUXEHHE
progressive a 1. ncpenoBoif; 2. NocTy-
narefibHbI; 3. NpoNnopUHOHAIILHO
yBeJIMYMBaIOWMACS; 4. MOCTEMEH-
HBIN
promise n 1. o6cliaHue; 2. NEPCIeKTH-
Ba
promise v 1. obewats; 2. npeaBewWaThb
promising @ MHoroo6euialo WM, nep-
CMEKTUBHLIN
propel v 1. Npon3BOAUTL ABUXEHMHE,
NPOABH raTh Briepel; 2. AIBUraTh, CTH-
MYJIMpOBaTh
propellant n 1. nBuXyiwas cuna; 2. pa-
KeTHOoe TOTUTMBO; 3. 3apsid
propeller n 1. (BO3AYyWIHBIA) BUHT;
2. IBUXYLIAsA CUNa, ABUraTelb
propelling a 1BMXyLUUH, TONKaIOLWM A
propera l. CBOMCTBEHHBI, MPUCYLLIUM;
2. NpaBUJIbHBLIK; 3. NOOAXOOSLLMUIA,
roAHbIA; 4. HACTOS LML, COBCPLLIEH-
HBI; 5. Mam. NpaBUJILHBIN, TOUMHBIIA;
6. cobcTBCHHBI (CBeT)

/ 1460

p;dperly adv 1. NpaBUJIbHO; 2. CNpaBel-
JIMBO; 3. OCHOBaTEJIbHO

property n 1. COGCTBCHHOCTb, UMyllle-
CTBO; 2. CBOMCTBO, KaucCTBO, XapaK-
TePUCTHKA; 3. CMTOCOOHOCTD

propose v 1. mpennaratb, BHOCHTbH
npeioXeHHUe; 2. BbLIBUTATh KaHIN -
naTypy

propulsion n 1. npuBeAeHHE B ABHUXE-
HMeE; TONYOK; (peakTUBHOE) IBUXeE-
HMe; 2. CHJIOBast YCTAHOBKa, NBHTa-
TeNb; 3. ABUXYLIAs1 CHIIA

propulsive @ 1. IBUXyLIHiics B3MAL;
2. obpasylouiuit peaKTUBHYIO CTPYIO

protect v 3alUML1aTh; NPEAOXPaHATL

protection n 3aLLMTa, OXpaHa

protective a 3alLIMTHLIN

prove v |l. 10Ka3bIBaTh, MOATBEPXAATh.
2. Npo6oBaTh, UCTBITHIBATD; 3. OKa3b!-
BaTbCA (prove + ungurnumue)

provide v 1. o6ecrieunBaTh; 2. NpeaoOCTas-
JIATh, DaBaTh; 3. NPUHUMATh MEPHI,
4. npeayCMaTpUBaTh

1474

providing n obecriedeH1e
provision n 1. CHabGXeHHe, obecneycHHMe,
2. 3aroToBKa, 3anac; 3. ycjoBus (3a-
KOH), NIOCTAaHOBJIEHHE
public n Hapox; ny6sKKa
public a 1. obLIECTBEHHbIN; 2. Hapol-
Hbli1, 06LIEeHapOIHbIN; 3. obuienoc-
TYTIHBI}, MyONUYHBIN, 4. OTKPBITHIH,
S. rocyiapCTBEHHBbIH; 6. 0OLLMA
publication n 1. mybn1kaums; BbIITYCK, 2.
M3aaHue; 3. MpOU3BENEHHE
publicity n 1. racHOCTb; 2. U3BECTHOCTL'
3. peknamMa
publish v 1. ny6KoBaTh; 2. pacnpocTpa-
HATD
pull n 1. TAIra; 2. cney. HaTSDKEHHUE, pac:
TSOKCHHE; 3. mex. cUia TAry; 4. npe-
MMYLLECTBO; NPOTEKLMSL; 5. NPHUTra-
TeJbHasi cUJla
pull v I. 1. TAAHYTb, TalUUTL; 2. cTar it
BaTb, pacTATMBATh; 3. BbITaCKHBaTh
4. UMcTb TSIrY; 5. IBMraTbcs, exar
(06 aemomobiine); 6. yHUHTOXMTD, Il
|. paTh, pa3opBarh; 2. IpUBJEKAt:
BHMMaHHe; 3. NPpUTATUBATDb
pump n 1. Hacoc; 2. KOMIPECCop ”
pump v 1. paboTaTh HaCOCOM, Hakaal
BaThb; 2. OTKAYMBaATh
purchase n 1. nokynka, xynua; 2. mée
pblYar, 3aXUM, 3aXBaT
purpose n 1. LieNib, HAMEPEHHUE; 2. pe3yb
TaT, NoJib3a
push n 1. TonYOK; 2. DaBJiEHHE; 3. 9HEP
rusi; ycwive
push v 1. TOJNKaTh; OTTANKMBAT; 2. "pi»
TAJKMBATD; 3. HAKMMaTh; OKa3biB2"
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JaBiicHHUE; 4. OKa3blBaTb MOMALEPXKKY;
5. pa3BHBaTh (M1€10)

put (put) v I. 1. Knacte, cTaBUTH;
2. BCTaBJiSITh; 3. NpubaBasiTh, NOAME -
IUMBATh; 4. pa3MeLLUMNBATDL, 5. NoMe-
waTth, ycrpauBatsh; II. 1. u3narats
(MBICJIM); MKcaTh; 2. 3a0aBaThb (BO-
npoc); 3. CTaBUTL (MOANMCH); 4. Ha-
3HauaThb (LEeHY); 5. NPUBOOMUTD (8 on-
pedeneHHoe coCmosHue)

Qq

quality n KkayecTBoO; copT

quantity n KoJMuecTBO

quarter n 4YeTBEpPThb

question n 1. Bonpoc; 2. npobaema;
3. COMHCHHE

1450

question v 1. 3a1aBaTb BONpOC; 2. NMOA-
BepraTh COMHEHHIO

quick a 1. GbICcTpHIN; XUBON; 2. CO06-
pasuTeNbHbIN

quickly adv 6ricTpo

quiet a CNNOKO#IHbIM, TUXUNA

quiz n onpoc, 3K3aveH

quotation n MTaTa

quote v HUTUPOBATH, CChIIAThCS

Rr
race n cocTsi3aHUC B CKOPOCTH
radial o nyyucruii
radiate v usnyyaTs

1500

radiation HU3JIyYeHHe
raid p peitn
Rail n penyc
ril!lroad n xene3Hasi Jopora
Railway 1 xene3nomopoXHBI MYTh
Faln n noxqp
Taise y | NOAHUMaThb, BO3ABUIaTh;
2: BhI3KBATE
"Pfd @ OBICTPBIN, CKOPBIH
fapidly adv 6rictpo
"4 1. penkuit; 2. paspexeHHHI!
1510

\\
"ﬂl‘ely ady pPeako

rate n |. Knacc, copT, pa3psil; 2. TeEMI,
CKOpPOCTb

rather adv 1. ckopee, BepHee; 2. nyy-
we; 3. cnerka, 10 HeKOTopom crene-
HU (rather + a)

rather than ¢ja He

ratio n oTHolleHKe, NPONopLUs

rational @ pa3yMHbIi, paLMOHANbHBI

raw g cblpoit; HeobpaboTaHHBIU

reach v |. nocTurarte, noe3xaThb Io0;
2. NpOCTHUPATLCS; 3. BLITATUBATD

react v pearupoBaThb

reaction n peakyms

1520

read (read) v YuTaTh; CYUTHIBATDH

readily adv oxoTHoO, erko

reading n 1. yTeHMe; 2. NOKa3aHMUs NPU-
oopa

ready a 1. roToBbIN; 2. CKJIOHHBIH

real @ HacTos LM

really adv nefictBuTeNnbHO

rear n TblJl, 3aIHSIs1 CTOPOHaA

recall v 1. BCMOMMHATh, HAMOMMUHATD;
2. OT3bIBaTh

receive v l. nonyyathb; 2. IPUHUMATS;
3. BOCIpUHUMAThD

receiver n npueM, NoayyeHue

» . 1530

recent @ HCOJaBHMUI, COBpEMEHHBIN

recently adv HegaBHO

reception n nipueM, rnonyyeHue

recognition n 1. y3HaBaHMe; 2. NpU3Ha-
HHe

recognize v 1. y3HaBaTb; 2. TpU3HaBaTh

record n 1. OKyMEHT; 2. NPOTOKOJ

record v 3anMCbIBaTh, perMCTPUPOBATD

rectify v 1. BBINpsIMAIATD; 2. OYULLIATDb

red a KpacHbI

reduce v yMeHbLIATh, COKpAlLATh

1540
reduction n yMeHbllIeHUE, COKpalLLEHHUE
refer v cchInaTbCsl Ha YTO-JI.

reference n 1. cChINKa; 2. cCHOCKA; 3. 06-

pa3ery
reflect v oTpaxaThb
refuse v oTKa3biBaTh(Cs)
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regulate v perynMpoBaTthb
reject v oTBCpraTh, OTKJIOHSITh
release n ocBoboOXICHHUC
release v ocBo60X1aThb
reliable @ HageXHBIA
1550

rely v nonaratbcs

remain v OCTaBaTbCsl

remains 7 OCTaTKH

remember v NOMHUTb, BCMOMMHATD

remote g OTAaJIEHHBIN; yeIUHEHHbIH

removal n ynaneHue; yctpaHeHHe

remove v ynaJisitb, youpaTtb

repair n peMOHT, MOYMHKA

repair v YUHUTb, pPEMOHTUPOBATD

repeat v NoBTOPSITb

1560

replace v 1 knactb oOpaTHO; 2. 3aMe-
WATh, 3aMEHSTD

reply n oTBeT

reply v oTBeyaTth

report n 1. oknaxn; 2. oTyeT

report v 1. 1oK/1anbsiBaTh, COO0OLLATD; 2. OT-
YUTBHIBATHCS

represent v npeacraBiisiTb, U306pa-
XaTb

representative a noka3sarebHbIN, Xapak-
TEPHBINA, TUTMYHBIR

representative n npenctasuteb

republic » pecny6nuka

request n npocw6a; 3anpoc

1570

request v MpoCHUThb; 3arnpalliuBaThb
require v TpeboBaThb
requirement 7 TpcboBaHKe, NOTPCOHOCTD
research n HayuyHoc McccIOBaHUeE
research v BccTH UcclienoBaHMe
reserve n 3arnac, pciepB
reserve v 1. pciepBMpoBaTh, OpoHUpO-
BaTb; 2. COXpaHAThb, cOeperaTb
resist v CONnpoTUBJIATLCS
resistance n CONnpoTHUBJIEHUE
resource n |. pecypc; 2. cpeacTBo; 3. U30-
OpeTaTeNnbHOCTD
1580

respect n yBaXxeHue

respond v |. oTBeYaThb; 2. pearupoBaTh

rest n mex. COCTOsIHUE NMOKOSA

rest v l. onupatbes (Ha yTo-1.); 2. OT
IbIXaTb

restrict v orpaHMYMBaThH

restriction n orpaHMyeHHe

result n pe3ynbrar

result in v NpyBeCTH K pe3ybTaTy

result from v cienoBaTh, MPOUCXOANUTL
B pe3y/bTaTe

return n 1. Bo3BpallleHHKC; 2. BO3Bpar,
oTaaya (in return — B OTBET)

159

return v 1. Bo3BpallaThCsl; 2. OTBEYATh
3asBJISITh

reveal v oOHapyXHBaTh; OTKPHITb

review n 1. 06o3peHue; 2. 0630p, peLieH-
3uUs

review v 1. 0603peBaTh; 2. nesaTh 0630p
peleH3UpPOBaTh

rich a 1. GoraTblit; 2. OOUNIBLHBIHA

ride n 1. e31a; ABVDKEHME; 2. MOPOra, TPaKT

ride (rode, riden) v exathb

right a 1. npaBbiii; 2. NpaBUJIbHbIK’
3 npsiMo#

rightadv 1. npsiMo; 2. npaBUIbLHO; 3. Ha-
NnpaBo

roll v 1. BpaliaTh, KaTUTh; 2. MPOKATLI-
BaTb MeTaJLJ

160

roof n Kpblllia

roomn | KOMHaTa, 2 MeCTO

rough a 1. rpyOblit; WeplUaBbIif; 2. NpH-
6nu3uTENbHBIA; 3. YepHOBOM

round a Kpyrnbiit; KpyroBom

round n 1. Kpyr, 2. 06xom; 3. LUK

round adv BOKpYT, KPYTOM

rub v TepeThb

rubber n pe3anHa, Kayuyyk

ruin v paspyliaTtb

run (ran, run) v 1. 6eratp; 2. paboTtatb
(0 MexanuzMe)

1610

running g TeKyumMmn
rust n p>XXaBYMHa
rusty a pxaBblf
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safe a 1. 6e3onacHblit, rapaHTUpYIO-
wuit 6e3onacHocTh; 2. cney. nonyc-
THUMEIH; 3. OnarononyyHslit; 4. Ha-
AeXHBIN; 5 HECOMHEHHBIH; 6. ocTO-
POXHBIH

safely adv 1. 6naronosyuHo; 2. Hamex-
Ho; 3. 6e3onacHo

safety n 1. 6e3onacHocCTb; 2. COXpaH-
HOCTb; 3. rapaHTHs

salt n conb

salt v CONMUTH

same pron TOT Xe€ caMblil; Tako#i Xe,
OJIMHAaKOBBI

sample 7 obpa3zell; npo6a; wabaoH, Mo-
oeb

1620

sand n necok

sandwich n cnoucras cTpykTypa

sandwich v npociauBaTh; novewaThb
nocepeanHe

satellite n cnyTHUK; UCKYCCTBEHHBIH
CMYTHUK

satisfactory a ynoBneTBOpUTENbLHBINA,
yOayHbIA

satisfy v 1. naBaTh ynoBnersopeHme, pa-
OoBaTb(cs1); 2. COOTBETCTBOBATbH, OT-
BeyaTh (Tpe6bOBaHUSIM); 3. mOKa3bl-
BaTb, yOeX1aTbh; 4. KOMMEHTUpPO-
BaTb; 5. yNOBJIETBOPSITD

save v 1. cnacaTb; ybeperartnb; 2. 3KOHO-
MMHTDb, KOMKUTD; 3. COXPAHSATH

say (said) v 1. roBopuTb, CKa3aTh; 2. ro-
BODUTb, YTBEPXIATh; 3. INaCUTh, IO-
BOPUTBLCS

schedule  pacnucanue

Scheme n 1. MnJiaH, NPOEKT, MporpamMmMa,
2. cucTeMa, CTPYKTYypa; 3. cxema,
4eprex, nuarpaMMa

—_— 1630

school 1 uskona -

SClence n 1. wayka; 2. ecTecTBEHHbIE
Hayky

sclentific g Hayyn bl

SCient;
Clentist p YUeHBI}, HayYHbI i paOOTHHUK
8¢a n mope

search n 1. nouck; 2. ocMoTp

search v 1. uckaTb, pa3biCKMBaTh; 2. UC-
ClleOBaTb, U3yYyaThb

season n 1. BpeMs roaa; 2. ce3oH

seat n 1. MecTO; 2. cuIeHbe; 3. MeCcToO-
HaxoxiaeHue; 4. mex. onopHas no-
BEPXHOCTb, QYHIAMEHT

seat v ]. BMclaTh, MOMELLATB; 2. YCTa-
HaBJIMBATb, NOMELLATb

1640

second n 1. ceKyHIa; 2. MOMEHT

second a 1. BTOpO#t (NO cyety); 2. no-
BTOPHBIN; 3. BTOpPOCTENEHHBI; 4.
JOMOJIHUTENBbHBI A

secret n CEKpeET, TallHa

section n 1. cexuusi, neranb; 2. 4YacThb
(uesioro); oTpe3ok; 3. pa3nen (KHU-
ru); 4. cedyeHue, pa3pe3

section v 1eJIMTb Ha YacTH, noapasie-
JISATh

security n 1. 6e3onacHocCTb; 2. 3a1UMTA,
oxpaHa; 3. obecrieyeHHUC; rapaHTUs

see (saw, seen) v 1. BUIETD; 2. CMOTPETh;
3. HaxoOuUTb, OOHapyXHBaTh; 4. No
HUMaThb, CO3HABAaTh

seem v Ka3aThbCsl

select v 1. otOMpathb, BLIOMpPaTh; 2. Npo-
M3BOAUTL OTOOP

selection n 1. BbIOOp, 0TOOP; 2. Habop

1650

sell (sold) v 1. nponasaTs; 2. TOproBaThb

semiconductor n NoJlynpoBOAHKUK

send (sent) v |. nocblNaTh, NPUCHINIATD;
2. mepechblnaTh

sense n 1. yyBcTBO (CNyX, 3peHuUE),
2. noHMMaHHue; 3. pl co3HaHue; 4. pa-
3yM; 5. 3HaycHHUe, BAXHOCTD

sense v 1. Y4yBCTBOBaTh; 2. MIOHUMATb

sensitive @ YyBCTBUTENIbHbIN

separate g |. oTOE€NbHBIN; U30IUPOBAH-
HbIit; 2 pa3genbHbI; 3. 0cOORI; ca-
MOCTOSITENBbHBIN

separate v 1. pa3beAUHATDb; 2. pa3jin-
yaTh; 3. pa3narath (Ha YacTH)

separation n 1. oTaeieHUe; pa3beanHe-
HHUe; 2. pa3aesieHue; 3. COpTUPOBKA
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serial a | ccpMiiHBIM; 2. ncpHoaHnye-
CKMit: 3. mocicgoBaTeNibHbIM; 4. MO-
PsSLIKOBBIN
1660
series 7 (pl 6e3 u3meH.) 1. pan (cT), 2. ce-
pHs1, BbINYCK; KOMIUIEKT; 3. rpynna,
4. oTAeN, cCUCTeEMa
serious a |. cepbe3Hbili; 2. BaXHbIH,
3. onacHbIf
serve v |. cnyxuTb; 2. paboTtatb; 3. 06
CIYOXMBaTh; CHA0XaTb; 4. CONEeNCTBO-
BaTb, 5. YIOBNETBOPSITh, FOAUTHCS
service n 1. pabota; 2. cnyxb6a (yupe-
xJIeHHue); 3. obcnyxHuBaHue, CIyX-
6a 6bITa; 4. BOCHHas ciyXxo6a; 5. yc-
ayra, noMolib; 6. mex. 3Kcnnayara-
s
service v |. 06c/ly>XuBaThb, 2. 3aNpaBisiTh
(roprouuMm); 3. NpOU3BOAUTH OCMOTP
M TEKYLUHUH PEMOHT
serviceman n 1. BoeHHoChyXalUlu#; 2. Me-
XaHUK IO peMOHTY 060pyn0BaHUS
set n 1. KOMIUIEKT, Habop; 2. COBOKYI-
HOCTB; 3. cepusl, pan; 4. rpynna (uu);
5. mex. npnbop, anmnapat, NPUEMHUK
set (set) v |. yctaHaB/AUBaTh, ONnpene-
JISTh, 2. Ha3HayaTh (O¢Hb); 3. mex. yC-
TaHaB/JMBaTb, pPeryJinuposaThb, 4. no-
CTaBUTb (Yachl); 5. CTaBUTb (3a1a4u);
nonasath (NpuMep); 6 3aKpenuThb
settle v |. peliath; 2. HOroBapuBaThCs;
3. yperyniupoBaTb, NpUBOAMUTb B MO-
PSOOK; 4. nocensiTbCsl
settled g 1. NoCTOsiIHHBbIN; 2. YCTONYH
BBIif, IPOYHBIi; 3. TBepablit, 4. 0boc-
HOBaHHLIN

1670

seven num ceMb

seventeen num ceMHaalLlaTb

seventy num ceMbacCAT

several @ HECKOJIbKO

severe a |. ctporuit; cypoBblit; 2. Tpe-
6oBaTeNbHDLIN; )XECTKHIA; 3. CUNIbHBI
(BeTep); 4. TPyOHBIN, TsKenbli (YObI-
TOK); 5. XXECTKMH

shallow a Menkuit, MenKOBOAOHDI

shape n 1. dopva, oyepTaHue; 2. BUL.
¢durypa, 3. obpasell, MOAEJb
shape v 1. npunasatb GopMy; 2. NpHBO-
[IMTb B MNOPSIOK; 3. NpUHMMaTb $Hop-
Mmy; 4. opMHpoOBaTh
sharp @ 1. ocTpblif, OCTPOKOHEUHBIN:
2. KpYTOil; pe3kuit; 3. OTYCTIMBBIA,
4. CypOBbIH
sharpen v 1. TOYUTBb, 320CTPATD; 2. YCH -
JUMBAaTh; 3. YCKOPSATD
e
shelf » (p/ shelves) nosika
shelln 1. pakoBHHa; 2. ckopnymna; 3. 060
Jloyka
shield n 1. wuT; 2. 3a11MTa; 3. mex. 3KpaH
shield v 1. 3awumiuaTh, 2. mex. 3KpaHu-
pOBaTb
shift n 1. nepemelileHHe; 2. CMeHa; 3. U3-
MCHEHHE
shift v 1. nepemMewiatsy; 2. MCHSATDb, U3
MCHSITh, 3. mex. nepeko4yaTb
shifting n 1. nepeMewleHue; 2. cMmellc-
HHUE, CIIBHUT
shine (shone) v 1. cBeTHUTB; 2. oCBeLlaTh
3. cBepKaTb; 4. NOAUpPOBaTh
ship n 1. kopabib; 2. 3kunax (kopabns)
shock n ynap, Tonyok
S I (0
shoe n 1. Tydnsi; 2. mex. 3BEHO TYCCHI-
ubl (TpakTopa)
shoot (shot) v 1. cTpensiTh; 2. 6pocarthb
BbIOpachiBaTh, 3. 3anyckathb (pake'y.
shooting n cTpenbba
shop n 1. Mara3suH; 2. MacTepckasi, 1eX
shore n 6cper, nobepexnbe
short a 1. KOPOTKHIA, KpaTKHiA; 2. HU3KHH
HCeBLICOK Mt (0 wenoseke)
shortage n HexBarKa
shorten v 1. ykopaynBaTh; 2. ype3biBa'b:
YMEHbILATh
show n 1. nokas; 2. BoicTaBKa; 3. crek”
TaKJib, 3peJIHLLC
show (showed, shown) v 1. moka3niBa™
2. yKa3biBaTh; 3. BLICTABATD; 4. U30°
Opaxartb 00
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shut (shut) v 1. 3akpbiBaTh; 3anupaTh;
2. npeKpauaTtes paboty

side n 1. 6oKoBasi cTeHa; 2. CTOPOHZ;
3. oIHa U3 NMOBCPXHOCTCH

sight 7 1. 3peHue; 2. Bua; 3. Touka 3pe-
HKS, MHCHHUE; 4. BUA, 3penuiuc

sightseeing — ocMOTp nocTonpuveya-
TebHOCTEN

sigh n 1. NpU3HaK, npumeTa; 2. 3HaK,
o003Ha4YeHHe, CUMBOJI; 3. yKa3aTcJb

signv 1. NOANKUCBHIBATH, 2. MOAaBaTh 3HaK;
3. oTMcYaTh

significant a 1. BaXHBI#; 2. NnoKasaTeJlb-
HbIA

silence n 1. TMILIMHA; 2. MONTYaHMC

silenta 1. MonyajauBebIi; 2. 6ecUIYMHBI

silk 7 LWIeNK, LICIKOBOC BOJOKHO

1710

silver n cepebpo
similar a 1. noxoxwuit; nonodHbIN, 2. cxon-
HbIM
similarity n cxoncTBo; nogo6ue
simple a 1. NpocToi, HeCTOXHBIIL; 2. Npo-
CTOH, HC COCTaBHOMN
simplify v ynpowiate
simply adv npocto, HecI0XHO
simulate v 1. cMMynMpoBaTh; KOIUpo-
_BaTh; UMHUTHPOBATb; 2. MOCMPOBATD
since prp (uau ever since) yxassieaem na
_Ha4ano npoyecca — c; co
Since ¢j 1. c; ever since — ¢ Tex nop, Kak;
. 2. TaK Kak, MNOCKONBbKY
Single @ 1. equHCTBCHHBI; 2. OTaEb-
HHH|, 060cO6NEHHDIA; 3. eQUHBIH,
OB 1t

SP 1720
(sank, sunk) v I ToHyTp, 2 norpy-
XaTh; onyckaTh; 3. moHMXaTh: 4. oC-
sitﬂaﬁeaarb; yracaTtb
{sat)y | CUAETD; 2. 3accaaTth; 3. pas-
n:DaTb, PaccMaTpuBaTh; 4. HaXo-
Site :'T’I, CTOSITh; 5. BMeLLATh
+ MeCTononoxeHuc; 2. McCTo
it 38CTPOMKH)

) (ua
Six ted g PacnonoxeHHbIil
hum wecty,

sixteen num WwecTHaaLATD

sixty num wecTbaecsT

sizable a 3HauMTeNbHBIX pa3MepoB

size n 1. pasMep, BeIMYUHA; 2. mex. Ka-
nmbp; popmar

skilful @ 1. uckycHblii, ymenniit; 2.
ONBITHBIY
... .. 1730

skill » 1. MacTepcTBO, MckyccTBO; 2. pl
yMeHMe; 3. KBanudpukaums

skin n 1. koxa; 2. obonouka; nueHka;

3. BEPXHUH WK HapYXHBIN CHOIf;
4. obLIMBKa

sky n He6O

slot n wenob, npopesp

slow a |. MeIEHHBIN; 2. INUTENbHBIIA,
NONT UM

slow down v cHHXaTb CKOpPOCTb

small a 1. ManeHbKU, HEGONBLUOI:
2. MenKHUH; 3. HE3HAUYUTENbHBIN

smell v yyBCTBOBaTb 3amnax; HIOXaThb

smith n ky3HeL[

SMog n TYMaH C ILIMOM, CMOT

1740

smoke n 1bIM

smoke v ALIMUTb, IBIMUTHCS

smooth g 1. rnaakuit, poBHbIi; 2. oa-
HOCTOPOHHUIA, 3. nNnaBHbIit

smooth v 1. craXxuBaThb, pasrnaxmuBathb;
2. YCTPaHsTb TPYAHOCTHU; 3. XOpOILLO
pa3MelInBaTh; 4. MONUPOBATh

SNOW n CHer

S0 adv |. Tak, TaKuM o6pa3oM; 2. Ha-
CTOJNIbKO

soak v . nponuTthiBaTh; 2. nmpocauu-
BaTbCS; 3. BMIUTHIBATh

so as phr, ¢j 1. 1nst TOro, YTo6bl; YTOODI;
2. NpM YCJIOBUH, YTO

social g 1. obulcCTBEHHBIH; 2. 06LLIK-
TeJILHBIH

society n 1 o611ecTBo; 2. 06beAUHEHME,
OpraHu3aLus

1750

soil n noyBa, rpyHr
solar a conHeyHbIit (solar cell dus. —
3N1IEMEHT COJIHEYHOM 6aTapeH)
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solid n TBepIO€ TEN0; TBEpIOC BELLIECTBO

solida 1. TBepnnii (solid engine — TBepHO-
TOTUTUBHBI paKeTHBIH JIBUraTeb);
2. [YCTOM, IUTOTHBI; 3. LeJIBIA; MNONHbINA

so long as ¢ NOCKOJIbKY; €CJIK TOJIBKO;
MpH YCIIOBUM, YTO

solution n 1. peuwieHue; 2. pacTBop

solve v 1. peliaThb; 2. paCTBOPSIThD; 3. Bbl -
NOJIHATD

some pron 1. KaKON-HUOYIb;, HEKHH;
2. HCKOTOpOE€ KOJIMYECTBO, HEMHOIO;
3. HCCKOJIBKO

somebody pron 1. KTO-TO, KO€E-KTO;
2. KTO-HHOyOb

someone pron KTO-TO, KTO-HUOYb; KTO-
mbo

1760

something pron yTo-TO

sometime adv 1. Koraa-HUOynb; 2. MHO-
roa; 3. Korma-to, Kak-To

sometimes adv UHorna, BpeMeHaMH

sonic g 3BYKOBO#i, aKyCTHUECKHMH

soon adv 1. cKopo, BCKOpE€; sooner or
later — Korma-HUOyOb, B KOHLIE KOH-
LLOB; as So0N as — KaK TOJIbKO; as soon
as possible — KaK MoOXHO cKopee

sort n 1. BUl, pol, COpT, TUI; 2. COPTH-
pPOBKa (I1aHHBIX)

sort v 1. copTMpoBaTh, K1acCUPHULUMPO-
BaTb; 2. OTHOCUTb K KAKOM-TO rpyrne

sothat¢/ 1. (1151 TOro) YTOoOKI; 2. TAK YTO

sound a 1. 300poOBbIit, KpeNKUii; 2. 106-
pOKayeCTBEHHBIM

sound n 3ByK; lIYM

1770

soundv . 3ByyaThb, U31aBaTh 3BYK; 2. 30H-
IMUPpOBaTh; UCCJIEIOBATH

source n 1. MICTOYHUK, OCHOBA; 2. HaYa-
JO; NepBONpPHUYMUHA; 3. NIOKYMEHT

south n tor

south a 1OXXHBI

south adv K 1ory, Ha 1or

southern a 10XHbI 1

space a 1. KocMHUuyecKuii (space travel —
KOCMMUYECKHMI MOJIET); 2. NPOCTpaH-
CTBEHHBIN

space n KOCMOC; KOCMHYeCKoe Mnpo-
CTPaHCTBO
spare g 3anacHoii (spare parts — 3anac-
Hbl€ YaCTH)
spark n 1. uckpa; 2. BclbllliKa
1780
speak (spoke, spoken) v roBOpUTb; BbI-
cTynarth (B napJjlaMeHTe)
special a oco6eHHBIt; crieunalbHbIN
specific a 1. 0coOblfi; 2. XxapaKTepHBbIH,
3. ¢hus. ynenbHbIN (BeC)
specification n 1. cneundukaums; 2
neTaau (nepeyeHs)
specify v onpeaensitb, noapo6Ho 060-
3HayaTh
speechn 1. peub, roBopeHHe; 2. BLICTY-
njeHue, peyb
speed n CKOpoCTb
speed v yCKOpPSATD
speedy a OLICTpPBHIii
spend (spent) v TpaTUTb, paCX00BaTh
1790
sphere n 1. wap; 2. rinobyc, 3eMHO}!
wrap; 3. cdepa, noje aesTeNbHOCTH
spokesman n 1. opatop; 2. nenerat
spontaneous @ CaMONpPOU3BOJIbHbII
spot n NATHO
spring n 1. 1. BecHa; 2. poaHMK; Il
l. ynpyrocTtb, 3J1laCTUYHOCTD; 2. Npy-
XHUHa
square a KBanpaTHbIN; NpsAAMOYroJib-
HbIA
square n 1. KBaapart; NpsIMOYroOJIbHUK,
2. njiowanb
squeeze v BbIXHMaTh, 1aBUTh
stability n 1.ycToltyuBOCTB; 2. CTAaOUNHU-
3auust
stable g 1. ycTOMYMBBIN; 2. NPOYHBIH
1800
stand (stood) v 1. cTOsITh; 2. CUMBOJIU-
3UpPOBaTh; 3. YCTOAAThb, BLICTOSITh, Bbi-
nepxatb (UCNbITAHHUE)
standard »n ctaHgapt, o6pa3seu
start n 1. Hayano; 2. 3anyck; 3. cTapT
start v |. HaUMHaTb; 2. 3aNyCcKaTh (Ma-
ILKUHY); 3. OTNIPaBASATLCS
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state n 1. 1. cocTosiHME; 2. MONIOXEHMUE;
II. 1. rocynapcTBo; 2. wtat

state v 3asIBJIsITb, KOHCTaTUPOBAaTh

stateman 1 rocy1apCTBEHHBIN NeATEND

statement n 3asiBjieHK €, YTBEPXIEHHE

station n 1. MeCTO, NYHKT; 2. CTAHUMS;
3. 00l11eCTBEHHOE MOJIOXEHUE

stationary a 1. HenoABHXHBIN; 2. CcTa-
LIMOHAPHLIMA

. 1810

stay v 1. ocTaHaBIMBaTbCA, FOCTUTS,
XMUThb; 2. OCTABaThLCSI; 3. BbIAEPXHMUBATD

steady a 1. yCTOMYMBDIi; 2. MOCTOAH-
HLIH, HEU3IMEHHBIHA

steam n nap; UcrapeHue

steamboat (steamer) n napoxon

steel n cTanb

steep a KpyToi¥i (6eper)

stellar a 3Be3HbIN

stick » nanka

still adv 1. no cux nop, Bce elue; 2. on-
HakKo

still a Tuxu#t

1820

stimulate v no6yxnaaTth

stone n xaMeHb

stop n 1. ocTaHOBKa; 3a1epXKa; 2. Ko-
Hel

stop v octaHaBniMBaTbh(CA)

storage n 1. xpaHcHUE, 2. mex. aKKyMY-
JIMpoBaHUE; 3. KkoMn. 3alIOMHHAlO-
uiee yCTpoiCTBO, NaMATh

store n 1. 3anac; 2. cxuan; 3. naMAaTh,
3arnoMu Hatollee YCTPOUCTBO

Store v 3anacatb

storey n aTax

storm n 6yps

straight ¢ 1. npsiMoit; 2. NpaBUNBHBIN

- 1830

Strange g 1. cTpaHHBIIL; 2. YyXo#

Stream n notok; peka; pyue#t

street n ynuua

Strength n 1. cuna; 2. NpoYHOCTD

Stress n HaxxuM, JaBreHUe

Strike » 3a6acToBKa

strike (struck) v ynapuTb

stroke n 1. ynap; 2. xol nopuuHs
structure n 1. CTpyKTYpa; 2. YCTPOICT-
BO; 3. COOpyXeHHUe
struggle n 60pb6a
1840
study n 1. u3yyeHue; uccrenoBaHue;
2. npeaMET U3YYEHUSsI
study v 1. u3yuaTthb, UcciienoBaTh; 2. yYUTb-
csl, 3aHUMaTbCS
subject n TemMa; npeaMeT
subject v NooUYMHATD; NoaABEpPraTh
submarine n noaBoaHas Jloaka
substance n BellecTBO, MaTepusi
success n ycriex
successful g ycnnewHbIi, ynayHblu
such a Takoii
sugar n caxap

1850
suggest v |. npeanaratb; 2. HaMeKaThb
suit v 1. cooTBeTCTBOBaTb, FOAMTHCH,

2. NOAXOOUTD
sum n CyMMa, UTor
sum v NOABOAMTb UTOT; CYMMHPOBATH
summer 7 JIETO
sun n CoJIHUe
super g BbICLUEro KayecTBa
supply n 1. cHabxcHuMe; 2. pl 3anacel
supply v 1. cHabxaTb; 2. Bo3MeLllaTh,
YIOBJICTBOPATD
support n noagepxka, onopa

) 1860

support v |. nooaep>XuBaThb, MOANUPATD;
2. MoMoraTb, CO0ENCTBOBATb

suppose v NpeanoJsjaraTth; noJjiaratb

sure g 1. yBepeHHbIH; 2. HAIEXHDI

surprise n yAUBJIEHUE

surround v oKpyXaTb

surroundings n oKkpyxatolllas cpena

sweet a CragKuit

swift @ cKopbl#i, OBICTPBIA

swim (swam, swum) v MnJaBaTb

switch n a2. BEIK/I0MaTEN Db

1870
switch v nepekioyath; switch off — BuI-
KJIIOYUTD; SWitch on — BKJIIOUYHTD
synthesis n cuHTE3
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Tt

table n 1. cton; 2. Tabnuua; 3. nnaro,
naockoropsbe; 4. timetable — pacnu-
CaHMe

tail n 1. XxBocCT; 2. KOHYHKK; KOHel (npo-
LECCUU); 3 KOoHeyHas ¢a3a, KOHell;
4. mex XBOCTOBAsl YaCThb

tailpipe n mex. BbIXJIoNHas Tpyba

take (took, taken) v 1. 6patb; 2 3axBa-
TbIBaTh, OBJIaleBaTh; 3aHUMATb (Mc-
CTO); 3. NONb30BATHCSA; NOJYYaTh;
npuobpetath; 4. 1OOBIBATh, JOCTa-
BaThb; 5. NnoJiyuaThb; 6. MOHUMATh

talk n 1. pa3roBop, 6ccena; 2. p/ nepe-
roBOpbI

talk v 1. pasroBapuBaTth; 6cceqoBaTh;
2. obuwiatbCs;, 3. rOBOPUTD

tall @ BbiICOKH#

tank n 1. pe3epByap; 2. uMCTEpPHa, OaK;
3. oTcek (Kopabist); 4. mex. HAKOMMU-
Tenb (MHpOpMaLHUH)

1880

tape n 1. neHTa, nepdoneHTa; 2. Mar-
HUTHas JIeHTa

tape v 3anuMcbIBaTb HA MArHUTHYIO JIEH-
TY

tape record v 3an1CBIBaTh Ha MJICHKY

target n 1. Leab, MULLIEHD; 2. 3a/1aHUE;
3. mex. BbIXoAHasA MHpoOpMaLIKs

task n 3agava, 3agaHue

teach (taught) v yunutnb, 06yyaThb; npemno-
naBaTb

team n 1. KoMaHa; 2. 6puraza, 3. rpynna

tear n 1. pa3psbiB; AbIpa; 2. mex. 3aIUpaHUe

tear (tore, torn) v 1. pa3pbiBaTh, pBaTh; 2.
pa3pyluaTthb; 3. BpbIBaThCs; NPOOOBATH

technology n 1. TexHMKa; TcXHUYECKHE
Hayky (computer technology — BbI-
YUCIIUTEJIbHASI TEXHUKA); 2. TEXHOJIO-
rvs

1890
telecommunication n 1MCTaHUMOHHas
CBSI3b
tell (told) v 1. paccka3biBaTh; coOOLLATD;
CKa3aThb, 2. oOHapyXHuBaThb, onpeue-
JIATh; pa3JinyaThb; 3. MOKa3bIBaTb

temporary @ BpcMCHHBIN

ten num pecsiThb

tend v 1. obcnyxuBath (MaliuHy); I1.
l. UMeTb TEHOEHLMIO; 2. CTPEMUTLCS

tendency # 1. TeHAEHLMS; 2. CTpEMJIEHME,
3. CBOJICTBO; 4. HanpaBJeHUE, LIEJb

term n 1. nepuol, CpokK; 2. MPOOOJIXKM-
TEJIBHOCTb; 3. ceMecTp; 4. pl yclloBHs;
(norosopa); 5. TepMHH (HayuHbIi); in
general terms — B 061LMX YepTax

terminal n | KoHeLl|, rpaHULIa; 2. KOHEY-
HBI MYHKT; BOK3aJ; 3. 34. KleMMa,
BBON; BLIBOI

display terminal — TepMHHan ¢ gucnc-
eM

terminal g 1. KOHeuHBbIH; 2. NnepuoaMYC-
CKHUH; 3. cemecTpoBbIf; 4. orpaHu-
YeHHBIA CpOKOM

terrible @ cTpallHBIN, yXXacHbIR

territory n 1. TcppuTOopMS; 2. 3eMAs,
MCCTHOCTb

test n 1. UcnibiTaHKe, NMpoba; 2. npoBep-
Ka; TeCT; 3. uccieqoBaHUe, aHaJIU3

test v |. noaBeprath UCNbITAHUIO,
2. NpoBEPATb, TECTUPOBATDb; 3. XILAM.
noaBepraTh AeNCTBUIO peaKTUBa

test bench — ucnbiTaTenbHbIA CTEHN

test tube — npobupka

than ¢j yeM (npu cpasnenuu)

thank v 6iiaronaputhb

thanks to prp 6naronaps; u3-3a

that pron (p/ those) 1. ToT, Ta, TO, TE; 2
3aMeHsiem npeduiecmsyrouiee cao06o

19:0

that ¢ 1. yto; 2. KOTOpBIA; 3. TO, UTO;
4. Tak, 4YTO, 5. YTOOBI

that is phr TO eCTb, @ UMEHHO

theme n 1. Tema, npeaMeT; 2. OCHOBHAS
MBICJb

then adv Torna

theoretical a TcopeTHyeckut

theory n Teopus

there adv Tam (over there — BoH TaM)

thermal a 1. Tennwlit, ropsuuit; 2. Ten-
JJOBOH

MCXONRHBIN JIEKCHMYECKMA MUHNUMYM
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/

thermal unit — ghu3. enMHMLA TEMIOTHI
thesis 7 (pl theses) 1. Te3UC, NONIOXEHMUE;
2. AMccepTauMs
1920

mm——————

thick @ 1. ToncTHI; 2. rycTont

thicken v 1. yToJiliaTb, CTAHOBUTHCS
ToJille; 2. CTylaTh

thickness n 1. TonuuHa; 2. cnoi;
3. yToJlLlIeHHe

thin @ 1. TOHKHUH; 2. XUOKKUH; CIAOBIN;
3. pa3peXxeHHbIH; 4. MaNoOyUCIIEH-
HBIH; 5. HeyGeauTEeNbHBIA

thing n 1. Bewb; NpeaMeT; 2. p/ UMyLIECT-
BO, Bcluu, 6arax; 3. neno; 4. pakThI;
¢daKTophl; 5. geTalin, 0COOCHHOCTH, 6.
NEACTBUE, MOCTYINOK; 7. COObITHE

think (thought) v 1. nymaTb, pa3Mbiiu-
JIAThb; 2. UMETb MHCHHKE; 3. NpeacTaB-
NATb cebe; 4. UMeTh B BUIy, HaMepe-
BaTLCSA; 5. mpeanoJiarath

third num TpeTu#t (1Mo cyeTy, Mo BeU-
YHHe)

thirteen num TpMHanuathb

thirty num TpuauaThL

this pron (p/ these) 37oT, 3Ta, 3TO, 3TH

1930

thorough g 1. TLIaTeNbHBIN, OCHOBATENb-
HBbI}; 2. 3aKOHYEHHBIN, COBCpPLUEH-
HBI; 3. HacTOSILLMU I, MOMUTUHHBIN

though ¢s 1. xoTs1, HecMOTpsI Ha; 2. eciiu
Obi

thought n 1. mMbiNeHME; 2. MBICID,
Wies; 3. MHEHME, B3MJIsiA

thousand num 1. Thicsiua; 2. pl THICAYM;
MHOXCCTBO

three num tpu

through prp 1. yepe3, ckBo3b; 2. no (all
through — dsuxcenue no eceii meppu-
mopuu); dsusxcenue 8 kakoii-mo cpede
= 10 BO30YyXY; 8 me4eHue nepuooa epe-
Menu — B teyeHue (Hedeau)

throughout adv 1. NoBCIOLY, Be3Jie; 2. BO
BCEX OTHOLUEHMUSX; 3. BCE BpeMA

throw (threw, thrown) v 1. 6pocats, Ku-

RaTh; 2. HanpaBAATb; 3. N3BEPraTh;
BbIGpachiBaTh

throw down v 1. cbpacbiBaTh; 2. HU3Bep
ratb; 3. pa3pywartb; 4. Xum. Bbi3bl-
BaTh ocellaHHe

thus adv 1. Tak, TakMM 06pa3om; 2. cie-
NOBaTeJIbHO, UTAK; MO3TOMY

1940

ticket n 6unetr (Ha xakoii-mo eud
mpancnopma uau 8 KUHo, meamp)

tide n Mopcko# NpuUAuB

tien 1. neHTa, WHyp, y3en; ckoba; 2. p/
y3bl, CBSI3b; 3. raJICTYK

tie v |. cBA3bIBaTh, NPUBSA3bLIBATD;
2. CKpeniasThb

tight @ 1. Tyro 3aBsi3aHHBbINi; 2. NNOT-
Hblit, TepMETHUYHBIN; 3. NJIOTHO NpU-
FTHAaHHBIA; 4. HAaTAHYTBIA, Hanps-
XEHHBIN; 5. TPYAHBIN, TsDKENbIH

tighten v 1. cxxumaTth; 2. HaTATMBATD

till prp no cux nop, no

till ¢ mo Tex nop, noka

timber n 1. necomarepuansl, ApeBeCH-
Ha; 2. 6pyc, 6peBHO

time n 1. BpeMs; 2. neproll BpEMEHH;
3. pa3 (six times — wecTb pa3); a long
time ago — MHoro JIeT ToMy Ha3an; the
whole time — Bce 310 BpeMs; at what
time — B KaKoe BpeMsi, B KOTOpPOM
yacy; before one’s time — paHbllIe
cpoka; behind time — c ono3naHuewm;
out of time — HEpUTMHUUYHBIA

1950

timer n 1. yacoBoil MexaHU3M; 2. pene
BpeMEHHM; 3. peryasitop BpeMeHHU (B
JABUraTessx)

timetable n rpapuk (pabotnl)

tip n BEpXHMit KOHEL, BCpXYLlIKa, KOH-
YUK

tire n 1. uMHa, NOKpbILIKA; 2. 0001 KO-
Jeca

title n 1. 3arnaBue, Ha3zBaHMe; 2. TUTYII,
3BaHUE

to prp 1. yxa3weaem na Hanpaenenue
(kyoa?) — K, B, Ha; 2. yka3vieaem Ha
AUYO uau npedmem (Komy?) — wacmo
He nepeeooumcs; 3. ykaiwieaem Ha
cmeneHs moYHOCmMuU — 10
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today adv 1. ceroaHs; 2. B HacTosllee
BpeMsi
together adv 1 BMecTe, COBMECTHO;
2. OMHOBPEMEHHO
tomorrow adv 3aBTpa
ton n TOHHa
1960

tonight adv cerongHs Beyepou

tonnage n 1. TOHHaX, rpy3onoabeM-
HOCTb B TOHHaXx; 2. BeC ( B TOHHaXx)

too adv |. cnuuikoM (6BICTpO); 2. TaK-
Xe, TOXE; K TOMY Xe

tool n 1. MHCTPYMCHT; 2. npUcriocobe-
HHUe, obopynoBaHue; 3. CTaHOK; 4. no-
cobue, pykoBoACTBO; 5. pl opynus
Tpyaa

tooth n (p/ teeth) 1. 3y6; 2. 3ybew

top n 1. BepxyllKa; BeplIMXHA; 2. BEPX-
HSI1 4YacTb; 3. KpbIlIKa; 4. BLICIUHIA
PaHT, MOJIOXEHMUE; CaMblil r1aBHbIN

topic n TeMa; rnpeaMeT oOCyX1eHHUs

top secret coBeplLIEHHO CCKPETHO (epug)

total @ 1. Bech, Lienblii; 2. 06LIMIHA, COBO-
KYMNHBbIN; 3. MOJHbIA; 4. BCEOOLLMI

toward prp ykaseieaem Ha 0guxceHue no
HanpaeneHuro — K, Ha
1970

tower n 1. 6alHa; 2. BbILLIKA

town n l. ropox; roponok; 2. neaoBofi
LLeHTp ropoaa; 3. alMMHUCTPATUB-
HBIA LEHTP

toy n Urpyuika

trade n 1. 3aHsITUE, peMecio; 2. OTpacsib
(ToproBnu, Npou3BoacTBa); 3. Top-
ropis; 4. cnoco6, obblyain

trade v 1. ToproBaTtb, 2. oOOMEHHBaTh

trademark n Toprosast Mapka

trafficn 1. 1B XeHMe; TpaHCIIOPT; 2. Ne-
PE€BO3KH; rpy30000poT

train n 1. noe3n; cocTas; 2. NpoLecCcUs,
Tonna; 3. pan, uenb; 4. mex. 3ybyatas
NMepenaya

train v 1. yuuTb, BOCNIUTHIBATD, 2. 00y-
4yaTb; TPEHUPOBATh

trajectory n ¢hus. TpaeKTopus

tram n TpaMBau

transform v 1. U3MeHATD, NPeoOpPa3oBbI-
BaThb; 2. MpeBpallaTb

transformation n 1. usMeHeHMe, Npeos-
pa3oBaHMe; 2. NpeBpallcHUE

translate v 1. nepeBoauTb (C OQHOroO
si3bIKa Ha Apyroi); 2. ToJIKOBaTh, npe-
obpa3oBbIBaTh; 3. NEpeKOAUPOBATDH

translation n 1. nepeBon; 2. nepemelile-
HUE; 3. TONKOBaHUE; Mpeobpa3oBaHUE

transmission n nepenavya

transmit v |. coobu1athb, 2. nepefaBaTh.
3. npoBOAUTD (TEMNO)

transmitter n 1. nepenaTymk; 2. MUKpoO
¢oH

transportation n 1. nepeBo3Ka; 2. TpaHc-
MopT; CPeACTBA COOOLUEHHUS; 3. TPAHC-
NMopTHBIE CpeacTBa

travel n 1. nyrewecTBre; 2. noe3aKa:
3. ABMXEHUE; 4. pacripoCTpaHEHUCE:
5. IBUXEHHUE

S 1990

travel v 1. nyTeluecTBoBaTh; 2. €30MUTh:
€xaTh; 3. MOKPBITh pacCTOsIHUE; 4. MNe-
pPeBO3UTb, 5. IBUraThbcs; 6. pacnpo-
CTpaHSATbHCS

treasure n 1. cokpoBMllle; KJIaJ; 2. I€Hb-
ru, 6oratcTBO

treat v 1. obpauwiarbscs, 2. paccMaTpH-
BaTb, OTHOCHUTLCS; 3. TPAKTOBaTh, 00-
CyXaThb (Bonpoc); 4 obpabaTuiBaTh,
NoABCPraTh BO31EHCTBUIO

treatment n 1. obpalueHue; obxoxe-
HHUe; 2. oOCyXaeHue, TPaKTOBKa;
3. uccnenoBaHue; 4. obpaboTka

treaty n cornailieHue, 1OroBop

tree n 1. nepeBo; 2. mex. Baj, oCb

tremendous a 1. orpoMHbI#t, rpoMall-
HBIN; 2. y>XaCHBIH

trend n 1. HanpaBaeHUe, TEHACHLIHUS.
2. Mola, CTMJIb

trend v 1. OTKJIOHATBLCS, CKIOHATbLCS.
2. MMeTb TEHIEHLH IO

trial » 1. ucnoiTanue, npoba; 2. UCMBI-
TaHHS; 3. NonbITKa

|zl
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—

¢rial and error method — MeTon npo6 u
owinbok

triangle n TPEYTONbHUK

triangular a 1. TpeyronbHbIl; 2. Tpex-
rpaHHbIA; 3. TPEXCTOPOHHMIA; 4 TpO#i-
HOH

tried @ 1. UCTIBITAHHBIN; NPOBEPEHHBIX,
2. HalleXXHBIi, BEpHbIH

tripn 1. moe3aKa; nyTelecTBMUE; 2. peic

triumph n nobena, TpuyMd, TopXecTBO

troop n 1. rpynna nioaei, orpan; 2. pl
BOMCKa

tropical @ Tponnyeckui

trouble n 1. 6ecriokoicTBO; TpeBora;
2. HEMpUAITHOCTDb, Oena; 3. TPYAHOCTb;
4. noMexa; 5. mex. aBapmusi, nomMexa,
HEUCMNPaBHOCTh, HEMOJIAAKH

trouble v 1. TpeBOXHTb, BONHOBaTh;
2. 6ecnnoKonTb, 3. 3aTPYAHATH

2010

truck n 1. Tenexka; 2. rpy30Boit aBTO-
Mo6ub; truck trailer — rpy3oBoii aB-
TOMOOMJIb C NMPULICTIOM

true g 1. BepHbIH, NMPaBUJIbHBIH; 2. Ha-
HEeXHBIH; 3. npedaHHbIi; 4. HacTos-
WK, NTOOANUHHBIN, 5. HICTUHHDIK;
6. peanbHbBIit, NCHCTBUTENbHBIN;
1. npaBWIBbHbLIA

trust n nosepue; Bepa

trust v noBepsiTh; BEPUTH

truth » 1. npaBna; UCTHHa; 2. npaBaK-
BOCTb; 3. TOYHOCTb; 4. mex. COOC-
HOCTb, TOYHOCTL, YCTAaHOBKA; in truth
— IeNCTBUTENIbHO; NO NpaBae roBo-
pa

try v 1. nonsiTaTbcsi; 2. cTapaThCs;
3. npeanpuHUMaTh (4TO-TO); 4. CTpE-
MHUTBCS (K YEMY-TO); 5. noaBepratb
HCnbITaHU10, MPO6OBaTH

tube n |. Tpy6a, Tpy6Ka; 2. TYHHED,
MeTpononuTeH; 3. 3IeKTPOHHas 1aM-
na

tubing » 1. Tpy6onpoBox, Tpy6s!; 2. TIO-
OuHT

tupe HacTpauBaThb (tune in — HacTpau-
BaTh (panmo); tune out — BLIKJIOYATD)

tunnel n 1. TOHHeNb / TYHHeNb; 2. TPY-
6onposon
2020

turbine n mex. TypbnHa

turn n 1. o6opoT, 2. BpauleHHe; 3. no-
BOpoOT (IBHXEHHE); 4. UBMEHEHHE Ha-
npasjieHus; 5. BUTOK; turn of the cen-
tury — Havyajio BekKa

turn v 1. noBopauuBatb(csi); 2. Bpa-
watb(cs); 3. nepeBopaimnBaTh; 4. Ha-
NpaBJiSiTh; 5. MEHATb HaNnpasJieHUE;
6. MeHATb(cA), U3MEHATH(CH)

twelve num nBeHanLAThb

twenty num nBaauaTh

twice adv 1BaXx/bl, Ba pa3a

type n 1. TMnN; 2. poA, K1acc

typical @ TMNHYHBI

Uu
uncertain @ COMHMUTEJIbHBIN, HESICHBIN
uncontrollable ¢ HeynpaBasieMblit
2030
unconventional g HeTpaaULIMOHHBIU
under prp 1. nox; 2. B, y; 3. BO BpeMS;
4. npH (KaKUX-TO YCJIOBHSIX)
undergo v |. UCNBITHIBaTh; 2. NOABEP-
raTbCsl
underground a noa3eMHbIi
understand (understood) v noHMMaTh
understanding n 1. noHUMaHHe; 2. UH-
TCJINEKT; 3. B3aUMONMOHMUMaHHUEC
undisputed @ 6eccnopHblif, HE BbI3bl-
BalOLIMHA COMHEHUS
undivided a LebIii, Hepa3leeHHbIA
undone @ He3aKOHYEeHHBbIN, HepoaenaH-
HBIA
uneasy a Heya1OOHBIN

2040
unemployed g 1. He3aHATHIN, HEUCNOJb-
30BaHHBI; 2. 6e3paboOTHLIN
unequal g 1. HepaBHBbI}; 2. HENpaBUJb-
HBbIX; HEPOBHBLIN
uneven g 1. HepoBHBIA, HCINaOAKHUMH;
2. HepaBHblt; 3. Mam. He4eTHBIN
unexpected @ HeoXMAaHHBI, BHe3an-
HbIH
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unexperienced @ HEOTBITHLIH

unexperimented g He NMPOBEPEHHBbIH
OMbITOM, 3KCMEPUMEHTOM

unfamiliar @ 1. He3HaKOMBIN, YyXoOi;
2. HCNIPYBHIYHBIA

unfavourable a HeOnaronpusATHbLIH

unfinished @ 1. He3aKoOHYEHHBIH, He3a-
BCPLUEHHDI; 2. HeOOpabOTaHHBI,
TPYObIit

unfit ¢ HenoaxoAsALLM I, HErTOAHBIA

) ) 2050

unfitted ¢ 1. HenpUroaAHbIN, HENOAXOASI -
LLHA; 2. MJIOXO MPUTHAHHBI A

unhelpful g 6ecnonesHbIt

uniform n GpopMcHHas onexjaa, popma

uniform v 1. oaHooOpa3HbIi; 2. eIUHO-
obpa3Hblii, ONMHAKOBBIH; 3. OIHO-
POIHLIN; 4. MOCTOSAHHBINU; 5. CrjioOL -
HOM (0 nokpstmuu)

uniformity n enmHooGpa3ue

unionn 1. coeaiMHeHHE, CIUSIHUE; 2. OODL-
eIMHEHMUE, COI03

unique g 1. eAMHCTBEHHbIN; YHUKAJIb~
HBIN; 2. OCOOCHHBIH

unit 7 1. eaMHMLA; Lesoe; 2. eaMHKuLa (U3-
MCpeHMs); 3. OpraHU3aLlMOHHas eNH-
HHUUA; 4. KOMIUIEKC; arperar; S. ane-
MEHT; MOIYNb

unite v 1. coeanHsaTb(cs); 2. oObeaU-
HATbH(CS1)

universal g 1. Bceobuinii; 2. WKUPOKO

pacrpocTpaHeHHbIN; 3. yHUBepCalib-
HbI}

_ 2060

universe n 1. BceJicHHasi, MUp; 2. KOC-
MOC, MUP; 3. HaCeJIEHUC 3EMJIH, JIIOAU

university 7 yHUBEPCUTET

unknown g HeM3BECTHbI

unless ¢f ecnu He, MoKa He

unlike @ 1. Henoxoxwuii; 2. HeoAMHAKO-
BBIN

unlikely @ HeBepOSITHBI, MANOBCPOSTHBIN

unlimited g HeorpaHU4YeHHBI1; Ype3-
MEpPHBI

unload v BbIrpYXaTb, pa3rpyXaTthb

unmixed @ HeCMeLUaHHbIK, YUCTBI

unpaid g Heyna4yeHHbI
207

unprepared ¢ HENMOAroTOBJEHHBI

unproductive @ HENMpPOAYKTUBHbI

unreal g BoobpaxacMbiit

unsafe g 1. onacHblif; 2. HeHaaCXHbI i

unseen g HEBUAW MBI

unsettled g HeycTOMUMUBBIH

unstable g 1. HeTBepablif; HEYCTONHYH-
Bblif; 2. U3MEHYMBBI; 3. HECTOMKHUH

unsteady a 1. HeTBcpblit; 2. HCNOCTO-
SIHHBIH,; 3. HEPOBHBIN

unsuitable ¢ HenoaxooALL M

untie v pa3Bsi3blBaTh; OCBOOOXIATb

, 2080

until ¢j Moka He, 00 Tex Nop NMokKa He

until prp 0o

untrue g HEBEPHBIN, JTOXHbIN

unusual @ HEOOBIKHOBCHHBII; UCKII0-
YUTEJbHBIN

unworkable g HenpuroaHbi#t IS paboOTH

up adv HaBepx, BBepx (up and down —
BBEpPX U BHU3)

update v MOIEpPHU3UPOBATH

upper a 1. BcpxHHUil; 2. BLICWHNH

uppermost g 1. camblit BepXHMIA; 2. nipe-
obnagaomnit

upset n |. nancHue; 2. 6eCropsiiok; 3. mea.
ocankKa

2090

up to — 110 (gpemerHoii npeden) (up to date
— 10 HACTOSILLCIO BPEMEHH, IO CHX
rnop)

upward adv 1. BBepx; 2. cBbilIC

urban a ropoackoii

urgent g CpOUHbBIH

usable g 1. roaHBIN; 2. NPaKTUYHBI

usage n . ynoTpebieHue, MIpUMEHCHHUC,
2. oOblyai

use n |. ynotpebaeHue, UCnoJjib3oBa-
HMe; 2. LeNb, Ha3HayeHHe; 3. MNoJib-
3a, Bbirona; 4. npMBbIYKaA

usev . ynorpebsiTh, NpUMEHSATD; 2. pac-
XO[I0BaThb, NOTPcONATH, TPATUTD (USe up
— U3pacxolloBaTh)

useful @ none3HmuI, NpUroaHbIi

JHBIA IEKCNYECKUN MUHUMYM
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ycx0

yseless @ 1. 6ecrione3Hblit; 2. HENMPUIoa-
L 2100

morpeGMTenb; 2. 110Ab30BATENb

U,shapcd a NMoAKOBOOOpa3HbI

usual g 0ObIKHOBEHHbIH

usually ady OOBbIHO

ytility 2 1. MOJIE3HOCTB, BHIFOAHOCTD;
2. IpaKTHYHOCTb; 3. npucrnocobJe-
yue (K MalluHe)

utmost a 1. camblit oTAaNeHHbIH; 2. npe-

gesibHbIN; MocnelHNH

Vv
vacant @ |. NyCToON; He3anoJIHEHHBIN;
2. cBOOOIHBIN; 3. mex. xonocTom (xom)
vacation n 1. KaHUKYBI; 2. OTNYCK
vacuum 7 BakyyM; 6e3Bo3yLUHOC MpO-
CTPAHCTBO
valid g 1. neACTBUTENBbHBIH, UMCIOLUMK
CHNY; NEACTBYIOLHUN;, 2. BECKUH,
ob6ocHoBaHHbIN; 3. 3P PCKTUBHBIN
2110

value n 1. LCHHOCTD; 2. BRXHOCTb, MO-
NIe3HOCTh, 3. 3HauyeHue, CMBICI,
4. CTOUMOCTD; 5. BeJIMUMHA

value v 1. oueHHMBaTD; 2. ONPCACATH 10~
JIe3HOCTD; 3. LUEHUTDb

vaporize v |. BbIapuBaThb; 2. UCMTAPATh-
csl; 3. pacnblIATL

vaporous g 1. napooOpa3Hbiif; 2. HarnoJI-
HEHHbINA NapaMu

vapour n |. nap, napul; UCnapeHwue; 2. ra-
30006pa3HO€e COCTOSIHHUE

vapour v ucnapsitb(cs)

Variable g u3MeHUMBBIit, HEMOCTOSIHH bl

Variable n nepeMcHHas BeIMUHHA

Variation n 1. U3McHeHMe, NEPEMEHA;
2. KonebaHue

2120

Varied g paannyHbIit, pas3HbIi

Variety n 1. pasHoo6pa3ue; 2. MHOXECT-
BO, psaa; 3. pa3HOBMAHOCTh; COPT

Varioys g | . pa3IMuHBbIiA, pasHblii; 2. pa3-
HOOGpa3HbIi; 3. U3MEHUHBDLIN

4 Byx

vary v l. MeHsATb(cs1) / U3MCHSITb(CS);
2. OTNIHYaTLCH; 3. pa3HOOOpPA3UTD

varying a rnepcMeHHBbIi (peX1M)

vast g 1. OOLUMPHBINA, OTPOMHBIIi; 2. MHO-
TOYMCJIEHHBIN; 3. 3HAUUTENbHbBIN

vector n 1. mam. BeKTOp; 2. HarpaBJieHHC

vehicle n 1. BuI cyxonyTHoro TpaHcrnop-
Ta (aBTOMOOMUb, NMOBO3KAa U T.4.);
2. HOCHTEb; 3. leTaTeNIbHBIf arnapat

velocity n 1. gu3. ckopocTh; 2. 6bICTpOTa

ventilation n BEHTUJISILMS, MPOBETPUBA-
HuUe

2130

version n BApUaHT; BCPCHUS

vertical ¢ BepTUKa/bHbLIMA, HanpaBNeH-
Hbli BBEPX

very adv OouUCHb, BECbMa

vessel n 1. cocyn; 2. cynHo, KopabJib

via prp 1. ycpce3; 2. ¢ MoOMolLUbIO

vibrate v kauaTbcsi; Konebarbcs; BUOpU-
poBaTh

vibration n 1. konebaHuc, BUOpauus;
2. pe30HaHC

victory n nobcna

view n |. BMI, naHopaMa; 2. rnoJic 3pe-
HUA; 3. B3rasia, MHEHMe, To4YKa 3pe-
HUSA; 4. OLEHKA, CYXIEHHUC

view v 1. ocMaTpuBaTh; 2. OLEHUBATH;
3. u3yuartn; 4. BUICTb

- 2140

virtual g 1. pakTHUiyeckui; 2. BUpTYalib-
HbI A

virtually adv 1. pakTHUeckH, MpakKTHUC-
CKH; 2. 1o CYyUIeCTBY

visibility n 1. BuUAMMOCTB, 0630p; 2. pa3-
JIMYUMOCTDb

visible @ 1. BuAUMBIH, 3pUMBIL; 2. AB-
HbIA, OYCBUOHBIU

visionn 1. 3pcHHKeE; 3pUTESILHOE BOCIIPU-
SITUE;, 2. NPOHULIATEIbLHOCTD, NMPENBU-
neHue; 3. obpa3s, KapTHHa; NpeaCcTaB-
JileHue; 4. 0630p (MECTHOCTH)

visit n 1. noceuleHue, BUBUT, 2. OCMOTP

visit v |. HaBcLaTh; MPUXOAUTb B FTOCTH;
2. nocewlaTb; 3. MpOMU3BOAUTb OCMOTP

visitor n 1. noceTUTEND; 2. UHCIIEKTOP
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visual g 1. 3puTenbHBIiR; 2. HArNAOHBIN;
BHU3YyaJIbHBIN; 3. ONTUYECKUIA; 4. BU-
JAUMBI i

vocabulary n 1. nepeuyeHb cJiOB C nepe-
BOJOM; CJIIOBHUK; 2. CIOBapHbIi 3a-
nac, cnopapb (nucartenss U T.1.);
3. TepMHUHOIOTHS]

2150

voice n 1. ronoc, 3ByK; 2. mex. (paguo)
TeJiehOHHasi CBSI3b

volcanic g 1. ByJIKaHHUYeCKMiA; 2. 6ypHbIM

volcano n ByJKaH

voltage n 3JIeKTpUUYECKOC HANPSAXEHHUE

volume n 1. TOM KHUTHK; 2. 06BEM; 3. Mac-
wTabbl, pa3mcpel; 4. CMKOCTb, BMe-
CTUMOCTbD

voyage n nyTewecTBUe (MOPCKOE MM
BO30YLLHOE)

Ww

wait v |. xaaTb, OXXUIAThb, 2. OTKJIaldbl-
BaThb (paboTy)

walk v 1. xoouTb; 2. rynsiTh; 3. MeUTEHHO
BpallaTtbcs no opoute (walk around —
6ponmTh)

wall n 1. cTeHa; orpana; 2. 6apbep, npe-
rpana; 3. 3alllMTa; YKperuicHue

want n 1. He1OCTaTOK, HEXBATKA; 2. NO-
TPeOHOCTh, HEOOXOOUMOCTD; 3. CTpEM-
JIEHUe

2160

wantv |. XoTeTh, XelaThb; 2. UCMBIThIBATh
HedoCTaToK; 3. TpeboBaTh; 4. ObITb
HY>XXHbIM, HEOOXOO UM bIM

war n 1. BoiiHa, 6ocBblc AEHCTBUS;
2. 6opbba; 3. Bpaxna

warm g l. Teribli; 2. XXapKUH

warm v rpetb, HarpeBaTb(Csl)

warn v npeaynpexinaThb

warning n 1. npeaynpexaeHue; 2. ono-
BElLlEHUE

wash v 1. MbITb(CS1); 2. CMBITb, OTMbITb

waste n 1. norepu; yiep6, yobiTok; 2. p/
OTX0/bl; IoOM; 3. Mycop; 4. U3HOC

watch » . yachbi; xpoHomeTp; II. HaGn1o-
NIeHUe, Haa30p; BaxTa

—_—

watch v 1. HaGlonath, CNeauTs; 2. CT

POXMTB, BLIXHUAATb, EXYPHUTH
217

water n 1. Bona; 2. pl Mope, oKeay
3. ypOoBeHb BoJbl (Water pipe — BO/10-
npoBoHas Tpy6a; water pump — Boj.
HbI Hacoc)

waterproof @ BooOHENpOHULIaeMbI i

wave n BOJIHa

wavelength n 111MHa BOJIHBI

way n l. nyTb, Jopora; 2. HarnpaBJieHUe
3. MeTon, croco6; 4. o0COOCHHOCTD, Xa-
paKTepHas ucpTa; 5. oOB'al, yK it
»u3HHU; all the way 1. Bce Bpems; 2 o
CaMoro ... 10 CaMOro; anyway — B JIi0-
6oM cayyac; by the way — MeXay Mnpo-
YUM

weak ag 1. cnabbiit; XpynkKMi; 2. TUTOXOH,
HeybeauTeNbHbIN

wealth n 1. 6oraTctBo; 2. oOHIKE

wealthy a 1. 6Gorartbi#, COCTOSITENIbHBIM;
2. OOMJIbHBIN

weapon n 1. opyxue, 60oeBoe CpeacTEo
2. opyaue, CpeaCTBO

wear n |. U3HOC, U3HALLIMBaHUE; 2. HOC-
KOCTb; 3. oeXaa, ruiatbe

2180

wear (wore, worn) v 1. HocuTb (ouku u
m.n.); 2. U3HALUUBATh, 3PONUPOBATE
3. 6bITH MPOYHBIM

weather n noroaa

web n 1. nayTHHa; 2. ceTb, CrIETCHHC,
3. ceTb (nOpoT)

week n Hecns

weekly a exxeHeenbHbIH

weigh v 1. B3BeWwIMBaTh; 2. UMCTb BEC
3HayeHHe

weight n Bec (specific weight — ynenpHbif
BEC)

weightless a HeBecoMblit

weightlessness n HeBeCOMOCTb

well (better, best) adv 1. xopowio; 2. 3H#
4YUTEJIbHO; 3. OUCcHB, BeCbMa; 4. BNoJ"

[ R 7.9

~

mxonﬂbm JEKCNYECKUA MUHUMYM

51

western d 3ananHbIf, HaxooAWMICS Ha
janale

wetd MOKPbIi1; BIaXHbIA

what pron 4to? kakomn? xak?

wheel n 1. Konieco; 2. pynepoe KoJeco,
wrypBan; 3. pl McxaHU3M; 4. mex.
3y64aTOE KOJIECO, LIECTEPHS; MAXO-
BHK

when adv Korza

whenever adv xorna 6bl HU; BCIKMA pas,
Kgorada

where adv 1. TIe; 2. Kyna

whether ¢ 1. 6600um xoceennstis 6onpoc
nH; 2. 6600um donoaHumeAabHoe npu-
damouHoe npedroxceHue Ny

which g Kakoi#t? KoTopbIi?

2200
while ¢/ 1. B TO BpeMs, Kak; 2. XOTs
white a 6enbliit
who pron 1. KTO; 2. KOTOPBIH
whole g Llenblit; MOMHBINA
whose pron 1. ycit? 2. KoTopbIit
why adv nouemy
wide a 1. luupokMit; 2. oOLIMPHBIH
width n |. WuMpHHa; 2. mex. nposiet
wild a 1. nukuit; 2. 6ypHbIit
will » Bonis; Xxenanue

2210
will (would) v 1. gwipascaem- a) xcenanue,
cmpemaeHue; 6) pewuumocms; 2. 8sipa-
xcaem npocbby; 3. ebipaxcaem 603-
MoxcrHocms
win(won)v 1. BLIMTpaTh; NOGCANTD; 2. O-
OuTLCs1, 3aBocBaTh; 3. IOCTHY b
Wind n 1. BeTep; 2. NOTOK BO3AyXa, CTPYs
W¥ind n 1. BuToK; 2. 060poT; 3. HaMoTKa
¥indow 11 1. okHo; BMTPHHa; 2. NIOK
¥indy g 1. peTpeHblit; 2. 061yBacMbIlt
‘BCTpQM
Wng n kpeto
Winter n 3yma

" 1. npoBonoka; 2. 3neKTpUYECK Ut
poBop
W
ey |, NpoKJaabiBaTh NPOBOJ; 2. TeE-
Nerpadupopats

wireless n paguo, paaMonpue MHHUK

wiring n 1. 3JIeKTpONpoBOaKa;, 2. MOH-
TaX (CXcMbl)

wish n XxenaHue; cTpeMeHHUe

wish v |. XeNaTb, XOTETb; 2. CTPEMUTLCS

with prp 1. espasxcaem coemecrmuocms —
C; 2.y, B; 3. nepedaem meopumenbHulll
nadex

within prp esipaxcaem npeden — B, BHYT-
pH, B rpenaesiax

without prp esipaxcaem omcymcmeue —
0e3, Kpome

withstand v 1. BbICTOSITb, BbIIEPXATb;
2. NPOTUBOCTOATD

woman (p/ women) n XeHUIMHA

wonder n 1. 4yyno; 2. yaMBaeHHe

2230

wonder v MHTEpPECOBATbCS, XOTETb 3HATD

wonderful a yiMBUTENbHBIH

wood n 1. npeBecuHa; ncpcBo (Mamepu-
an); 2. ncc, pouia

wooden g nepeBsiHHbI

wool n 1. WepcCTh; 2. BOJIOKHO

woollen a wepcTsiHOM

word n cnoBo (to a word — J10C/OBHO,
OYKBaJbHO)

word processing — 3JICKTpOHHasi obpa-
DOTKa TekCTa

work n 1. pabora, Tpyn, 2. Aclo, nes-
TCJIbHOCTD

work v 1. paboTathb, TpyaAUThLCS; 2. A€ACT-
BOBaTb, ObITb B UCMIPABHOCTH; 3. NMPU-
BOIMWTb B ABMXXCHUE, 1BUIAThCS

2240

workable @ 1. noaxoasuuu ansg padoThbl;
2. BBIMOJHUMDbIN, OCYLLECTBUMBIH,
peabHbIN

worker n 1. pabouuit; 2. Tpyasiunics

working efficiency npou3BoaAUTENBHOCTD
Tpyaa

work out v 1. BLIYKCIIUTD; 2. pa3pabo-
TaTb, COCTAaBUTh (NJsaH); 3. UCTO-
uaTh

works n p/ 1. paboTalolime 4yacTu Mexa-
HMU3Ma; 2. CTpOUTEJIbHbIE pabOThI

world n Mmup, BceieHHas
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worth n 1. LecHHOCTDb, 3HauycHHUeE; 2. 60-
raTcTBO, UMYLIECTBO

worth @ 1. ctoswuit, UMeloWIHUNA LIEeH-
HOCTb; 2. UMEIOLLIMI 3HaYeHHe

worthless @ He UMelOUWIKI HHKaKoON
LLEHHOCTH

worthy a 3acny>xuBalouLi1it, 1OCTOAHBIA

2250

write (wrote, written) v 1. nucats; 2. co-
YUHSTD

writing n 1. nucaHue; 2. novepk; 3. no-
KYMEHT; 4. HAIlTUCb

wronga |. HernpaBWIbHbIHA, OLUMOOUHBIN;
2. paTbLIMBLIN, HEBEPHBIN; 3. HENoa-
XOOSILIMN; 4. HEUCTTIPaBHBIH

Xx
X rays n UKC-JIyuM, peHTI€HOBBI JIYUH

Yy
yard n sipa (npumepro 91 cm)
year nrof (year by year — u3roja B roxn)
yellow a XenTbli

-—

yes adv na
yesterday adv Byepa
yet adv |. cuue; 2. Bce ellic; 3. yxe; 4. o
Hako (8 Hauanse npednoxceHusn)
22

yield n BbIxo1, NponyKLMs
yield v |. npon3BoANTb, NaBaTh (TU10qy,

ypoXa#, noxon); 2. ycTynathb, COr- .

1aThCo; 3. MOAAABATLCSA, HC BbLICp
%KVBaTb

young a MoJ1ooOH

youth n 10HOCTb

youthful a 1. Monono#, oHBI; 2. HOBBIi}:
HenlaBHUNA, HOBENLWIMUN, pPaHHUII-

3. aKTUBHBIN, NEATEJIbHBINA, XUBOJ
3HEpPruyHbLIN

7z
Zero n HyJb; HyJieBasi TOUKa (1UKaJbl)
zinc n UMHK
zZip n (3aCcTeXxKa-)MONHUS
zZone n 30Ha, palioH

Essential
Course



PASAEA NEPBDIN

OcHoeHoll mexcm: Electronics and Microelectronics.

Ipavmamuveckue aeaenun:  OnpenenutesibHbie OJIOKU CyLLECTBUTENILHO-
ro. Ux nepeBon u cnoco6nl BuIwieHeHUsI. Brr-
siBJIeHWe CUHTAKCHUYeCKUX (PYHKLIUI CJIOB
CJIOBOCOYETaHUH B CTPYKTYpe aHIJIMHCKOro
npeaioXeHHs.

Jekxcusecxue aeaeHUA: KoHTeKcTyabHbIe 3HaUeHHs CJIOB pattern, in-
volve, point. [TepeBon cnoB ¢ npeduKcamu
dis-, in-, ir-, un-, non-, mal-.

IIEPBOE 3AHATHUE

Pabota B ayautopum

1. NMpoBepbTE, 3HAeTe NU BbI crneayowme cnosa.

CnoBa, HMelOlHe OJJHHAKOBBIH KOpeHb C pYCCKHMH CJI0BAMH

intensive a evolution n complex a human a
complete v demonstrate v enormous a extraordinary @
serve v conductor n control v decade n
contain v discrete a individual a operate v
separately adv  finala fraction n reality n

series n integrated a universal a

pa35"”’ 1. llepBoe 3auATHE 55
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CnoBa HCXOHOTO JIEKCHYECKOro MHHHMYMa

reduce v increase v size n applicationn  tube n
Stcady a change n invention n consumption n create v
circuit 7 advantagen  costlya measure v device n
jpvisible a capable a depend v development n shape n
flown promise v costn divic}e 1% wheel n
solve v major a commona fasta

achievev demandv  reachv tiev

close @ vehicle n single a lead (led) v

2. YunTtecb nepeBoaUTb.

1.1

O3HaKkoMBTeCh C THIIAMH JIEBOIO olipefie/IeHHs CYLIeCTBHTE/ILHOrO H l1epeBeInTe
#X (BLIIO/IHAETCSA YCTHO):

Adj+ N

. a small device, a small electronic device, a smaller device, the

smallest possible device

good shapes, better shapes, best shapes, bad shapes, worse shapes,
the worst shapes

alow consumption, a lower consumption, the lowest possible con-
sumption, the least possible consumption

any complex function, more complex function, a most complex
function, the most complex function, the most possible complex
function, the least possible complex function

Adv + Adj + N

. extremely high cost, entirely new application, increasingly com-

plex technology, highly important invention

a far heavier unit, a far lower pressure, a far faster flow

a much faster change, a much denser population, much less oil
a little longer operation, a little more serious attempt

Adj+ N+ N/Adj-N+ N

- alarge time interval, a high flow temperature, different air speeds,

low temperature growth
high-speed computers, high-quality device, thin-film technolo-
&Y, single-layer structure
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Ving+ N/Adv + Ving + N

an increasing size, a decreasing number, an operating device
a constantly increasing size, a steadily decreasing number, a slow.

ly operating device
Ved + N/ Adv + Ved + N

achieved results, changed opcrations, produced devices
quickly achieved results, partially changed operations, commer-
cially produced devices '

Adv + Ved + N/ Adv-Ved + N

a much needed development, a much controlled addition
a round-shaped piece, a low-powered transmitter

N+N/N+N+N

. process control — control process

cost reduction — reduction cost

test operation — operation test

power consumption — power consumption change
circuit element — circuit element decrease

size reduction — size reduction need

N-Ving + N/ N-Ved + N

. current-controlling device, man-operating machine, electron-

emitting source

. consumption-related process, man-made change, error-operat-

ed system
Ns+N/AGj+ N’'s+ N/N’s +Adj + N

. Today’s technology forces the future.

2. The module’s shape is octagonal, 3 inches on a diagonal.

1.2.

. The new module’s conductors will not be formed directly on c¢

ramic.

. The man is a research manager at the company’s microelectroni¢
g p

packaging facility.

)
BuisiBHTe of1pe/ieNnTeblible 6J0KH CYMeCTBHTENLHOTO (C JIeBbiM onpeieienHe®
B CJIeYIOILKX NpeLI0KEeHHSAX:

. An equally systematic approach will be required in the new genef

ation integrated circuits fabrication.

Fﬂgae/z 1 Tlepsoe 3aHsTne
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2. One recently invented microelectronic functional element has a

3.

1.3.

9.

distinction.

Today’s microcomputer has more computing capacity than the
first large electronic computer.

l]epe)nemne onpe/leNuTeNbHble OT0KH CYUIECTBHTENLHOTO (C NpaBHIM onpejeJe-
HHCM):

N+of+N

. the number of circuit components; the use of low gas velocities

the achievement of much less high temperature
the advantage of carefully prepared silicon surfaces

. rapidly developing technology of smaller electronic components

N+of+ N+of+ N

a description of the properties of circuit elements
the theme of a great number of publications
a lot of the advantages of these technologies

... N + Adj (npaeoe onpederenue)

. with relative dielectric constant less than 3.5.; with thermal con-

ductivity greater than 150 W/mK; lead counts greater than 100

will be ...
the instrument available can provide ...; each substance present in
the liquid can boil off as a gas; wheel brakes common to most

vehicles are ...

- N'"+ Ving+ N/ N + Ving + N?

- ARAM module holding 40 components was described at the Elec-

tronic Components Conference.

. Winds are the dominant force disturbing many engineering con-

structions.

N+ Ved.../Ved + V'

+ A substractive technology used for limited production runs em-

Ploys nitric acid.

;fhe changes brought about by the dry plasma processing offer a
ef:hnf)loglcal leap for the PCB industry,

Tlrcmts developed in the new project had two layers.
he results achieved showed 30-micron lines.
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(9]

1.4.

e

.

N . +Vtwo+ V!

. The increased complexity of the designs to be implemented will be

The information to be stored stems from the journal.

. A number of different technologies to be used generate this aer,

image.
N!' + S(attr) + V/ N VI N2 + S(attr)

. The approach that uses thin-film metallization and dielectric tech.

nology is a new one.

. A science that deals with the phenomena of matter and energy i

physics.

. The computer compares the information it receives with other in

formation it stores.

. The designer considers the size the chip has.
. There is a transition temperature above which the superconduct

ing properties of a material are lost.

. There are a number of areas in which lithography simulation tool

are valuable.

Onpenennre GpyHKuuIo cioBa / 6J10Ka CJIOB B 1aHHLIX NpeI0XKEeHHAX, HCXOA H:

dopMyNbl CTPYKTYPH YTBepAHTEAbHOrO Npeioxkenus. IlepeBenure.
1

N! 4 (N?)
N’ N7 N3 N’

ITomuute! Ilpennor (Kpome npeniora of) u Hapeude ABASAIOTCH yKa3aTeJIsAMH Gy
Kunn N3!

CrpyxTypa:

. The interconnections of the integrated circuit are much more r¢

liable.

. . . 1
. With microprocessor chips available for low cost, we can affort

control of the events in an internal combustion cycle.

. The primary means of cost reduction has been the developmen

of increasingly complex circuits.

Reduced epitaxial growth temperatures have been achieved in cor
ventional systems.

Early transistors were actually enormous in size.

. 'Transistor performance was steadily improved.

pa3oer 1 Tlepsoe 3aHaTHE
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7. The profound long-term impact of electronics on the design of
cars we drive is not easy to fully comprehend.

8. A 16-chip package fabricated by Du Pont has sputtered metal sig-
nal layers separated by open-on-polymide.

1.5. TlepeBenxTe cieylomue npeLioXKeHH.

1. Microelectronics faces many problems.

2. Mark the temperature increase.

3. The lense focuses the beam on a small spot on the object.
4. The paper presents interesting problems.

OCHOBHOW TEKCT

1. IlepeBenuTe ycTHO C MHcTa nepaylo Yacth TekcTa (I). PaboTa BunmoJnaeTcs nox

PYXOBO/ICTBOM IIpeiloaaBaTeJis.

2. IlepeBoa BTopoii YacTh Tekcta (II) BnosHseTcs NHChbMEHHO KaK JIoMalliHee 3a-

JaHHe.

3. O3nakoMbTech ¢ TEDPMHHAMH epBOH YaCTH OCHOBHOIO TEKCTA:

electronic technology — TexHonOrus
3NCKTPOHHLIX NPUOOPOB

solid-state components — TBepAOTeb-
Hbl€ KOMITIOHCHTbI, MOJIy[IPOBOAHH-
KOBble KOMITOHEHTHI

Capacitor — koHmeHcaTop

Overall reliability — HamexHocTb cucTe-

] Mu

ntegrated circuit — uHTerpanbHas cxeMa

Substrate — nomnoxka

Charge carrier — Hocutens 3apsiia

Metal-oxide semiconductor — noJyTipo-
Bonuuk MOIT crpykTyphi

teld-effect transistor — TPaH3MUCTOp C

. NoneBLiM athpexTom

Sm:lr Kpum:axur; MHTerpaabHasi cxema

-Scale integrated circuit (SSI) —

"HTerpanphas cxema c Manofi cremne-
HbI0 uHTerpaLK

medium-scale integrated circuit (MSI) —
MHTerpaibHas cxema co CpelHeH cTe-
neHn1o uHTerpaunmn, UC

large-scale integrated circuit (LSI) —
MHTErpajbHas cxeMa ¢ 60bLLIOI CTe-~
MEeHbIO UHTErpaumuM, 6osbluast MHTe-
rpanbHas cxemMa, BUC

very-large-scale integrated circuit (VLSI)
— MHTerpaJibHasi cXxeMa CO CBepX-
OonblIOi cTeneHblo MHTErpaluuu,
cBepxboJiblliasi MHTerpajbHas cXxeMa,
CBHUC

circuit pattern — pUCyYHOK CXeMbl, cxe-
Ma

operand — onepaH

wafer-scale — pasMep NoJI0XKH, Iia-
CTUHKH
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Electronics and Microelectronics

(I) The intensive effort' of electronics to increase the reliability
and performance* of its products while reducing their size and cost hg
led to the results that hardly anyone would have dared (30. ocMenun.
cs1) to predict®.

The evolution of electronic technology is sometimes called a rev.
olution. True, there has been a real revolution: a quantitative > chang:
in technology has given rise to qualitative change in human capabil;.
ties®. There appeared smaller and smaller electronic components per-
forming increasingly complex electronic functions at ever higher spced:

It all began with the development of the transistor.

Prior to’ the invention of the transistor in 1947, its function in an
electronic circuit could be performed only by a vacuum tube.

The first transistors had no striking advantage in size over the smali-
est tubes and they were more costly. The one great advantage the tran-
sistor had over the best vacuum tubes was exceedingly  low power con-
sumption. Besides they promised greater reliability and longer lif¢
However, it took years to demonstrate other transistor advantages.

With the invention of the transistor all essential circuit functions could
be carried out’ inside solid '° bodies. The goal!! of creating electronic cir-
cuits with entirely solid-state components had finally been realized *°.

However, early transistors were actually enormous on the scale'
at which electronic events " take place. They could respond Y at a rate’
of a few million times a second; this was fast enough to serve in radic
and hearing-aid (cayxoBoit anmapart) circuits but far below !” the speed
needed for high-speed computers or for microwave communication
systems. Besides, the early transistors were slow.

The effort was to reduce the size of transistors so that they coulq
operate at higher speeds. That gave rise to the whole technology ¢
microelectronics.

A microelectronic technology has shrunk ' transistors and oth¢’
circuit elements to dimensions "’ almost invisible to unaided eye (3
HEBOOPYXEHHBIM Ia3).

The point 2° of this extraordinary miniaturization is not so mucf
to make circuits small per se (2am. camu 110 ce6e) as to make circulf*
capable of performing electronic functions at extremely high speed®
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jt is knownl that the speed of response depends primarily on the size of
(ransistor: the smaller the transistor, the faster it is.

The performancebenefit ' resulting from microelectronics stems
directly from the reduction of distances between circuit components.
[f a circuit is to operate a few billion times a second the conductors
(hat tie the circuit together must be measured in fractions of an inch.
The microelectronics technology makes close coupling* attainable .

During the past decade the performance of electronic systems in-
creased manifold > by the use of ever larger numbers of components
and they continue to evolve. Modern scientific and business comput-
ers, electronic switching % systems contain more than a million com-
ponents.

The problem of handling” many discrete electronic devices began
to concern?® the scientists as early as 1950. The overall® reliability of the
clectronic system is related to the number of individual components.

A more serious shortcoming’® was that it was once the universal
practice to manufacture  each of the components separately and then
assemble *2 the complete device by wiring 3 the components together
with metallic conductors. It was no good (39. 310 He rIoMorJio): the
more components and interactions, the less reliable the system.

What ultimately3* provided the solution was the semiconductor
integrated circuit, the concept 3 of which had begun to take shape a
few years after the invention of the transistor. Roughly (npu6bnuzu-
TenpHO) between 1960 and 1963, a new circuit technology became a
reality. It was microelectronics development that solved the problem.

The advent * of microelectronic circuits has not, for the most part,
C!langed the nature of the basic functional units: microelectronic de-
vices were still made up of transistors, resistors, capacitors, and similar
“omponents. The major difference is that all these elements and their
'Nterconnections are now fabricated 3’ on a single substrate ¢ in a sin-
&le series of operations.

lng%(H) Seycral key* developments were required before the excit-
Potential of integrated circuits could be realized.

The development of microelectronics depended on the invention

Ch.niques‘“ for making the various functional units or on a crystal

Miconductor materials. In particular 2 a growing number of func-

Of te
Ofge
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tions have been given over to circuit elements that perform best: tray
sistors. Several kinds of microelectronic transistors have been devej
oped, and for each of them families of associated circuit elements a
circuit patterns*’ have evolved.

The bipolar transistor was invented in 1948 by John Bardee;,
Walter H. Brattain and William Shockley of the Bell Telephone Labg,.
ratories. In bipolar transistors charge carriers of both polarities are .
volved “ in their operation. They are also known as junction® transs
tors. The npn and pnp transistors make up the class of devices calle.
junction transistors.

A second kind of transistor was actually conceived * almost -
years before the bipolar devices, but its fabrication in quantity did n -
become practical until the early 1960’s. This is field-effect transisto
The one that is common in microelectronics is the metal-oxide-sem -
conductor ficld-effect transistor. The term refers 4’ to the three mate-
rials employed in its construction and is abbreviated MOSFET (me-
al-oxide-semiconductor field-effect transistor).

The two basic types of transistor, bipolar and MOSFET, divide
microelectronic circuits into two large families. Today the greatest den
sity of circuit elements perchip *® can be achieved with the newer MOS-
FET technology.

An individual integrated circuit (IC) on a chip now can embrac
(30. Bxuitoyathb) more electronic elements than most complex pieceso
electronic equipment that could be built in 1950.

In the first 15 years since the inception (30. rosieienue) of inte
grated circuits, the number of transistors that could be placed on a sing!
chip has doubled every year. The 1980 state of art* is about 70K densit:
per chip. Nowadays we can put millions of transistors on a single chip

The first generations of the commercially produced microelectron«
devices are now referred to as small-scale integrated circuits (SSI). The!
included a few gates *. The circuitry defining>' a logic array?*? had ¢
be provided by external conductors.

Devices with more than about 10 gates on a chip but fewer th?
about 200 are medium-scale integrated circuits (MSI). The upp®
boundary 5 of medium-scale integrated circuits technology is marked |
by chips that contain a complete arithmetic and logic unit (ALU). Th"
unit accepts as inputs two operands and can perform any one of a do?
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en OF SO operations on them. The operations include addition, sub-
graction, comparison, logical “and” and “or” and shifting > one bit to
(he left or right.

A large-scale integrated circuit (LSI) contains tens of thousands
of elements, yet each element is so small that the complete circuit is
ically less than a quarter of an inch on a side.

Integrated circuits are evolving from large-scale to very-large-scale
(VLS [) and wafer-scale integration (WSI).

The change in scale can be measured by counting the number of
transistors that can be fitted*¢ onto a chip.

Continued evolution of the microcomputer will demand further
increases in packing >’ density.

There appeared a new mode % of integrated circuits, microwave
integrated circuits. In broadest sense>°, a microwave integrated circuit
isany combination of circuit functions which are packed together with-
out a user accessible * interface.

The evolution of microwave integrated circuits must begin with
the development of planar® transmission lines 2.

As we moved into the 1970’s, stripline and microstrip assemblies
became commonplace and accepted as the everyday method of build-
ing microwave integrated circuits. New forms of transmission lines were
on the horizon, however. In 1974 new integrated-circuit components
Inatransmission line called fineline appeared. Other more exotic tech-
{liques, such as dielectric waveguide ® integrated circuits emerge . Ma-
Jor efforts currently are directed at such areas as image guide, co-pla-
har waveguide, fineline and dielectric waveguide, all with emphasis on
techniques which can be applied to monolithic integrated circuits.
ThCSt_f monolithic circuits encompass % all of the traditional microwave
functions of analog circuits as well as new digital applications.

Microelectronic technique will continue to displace other modes.
grau}]: limit of o.ptic.al resolution66 IS now being reached, new litho-
Willphlc and fabrication t.echmc.lue.s will be required. Circuit patterns

dave to be formed with radiation having wavelength shorter than
0s¢ of light, and fabrication techniques capable of greater definition
Will be needed.

o _Electronics has extended * man’s intellectual power. Microelec-
Nics extends that power still further.

typ
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3. NpoBepbTE, KaK Bbl 3aNOMHUAN CNOBA NEPBOWN 4YacTW OCHOg.
HOro TeKcra.

1.6. IlepeBenmuTe BblneJNeHHbIe C10Ba/CIOBOCOYETAHHSA, HCXO/A W3 3HAYEHHH, NPHge
JEeHHBIX B CKOOKax:

reliable a (HanexHbIi), rely v, reliability n

predict v (MporHo3upoBaTh), prediction n, predicted performance

capable a (crmocoOHbIN), capability n, technical capability

excess n (npesbilLieHKE), exceed v, in excess of, exceedingly high

scaling n (MaclutabupoBaHue), scale n, on a large scale

response n (peakuus), respond v, responsibility /2, responsible a 1

be responsible for, time response

7. benefit v (npuHOCHTL BbIrony, noJjib3y), benefit n, for the benefi
of, without the benefit

8. evolution n (pa3BuTHe), evolve v

9. concern n (1en10, OTHOLUEHHE, MIITEPEC), concern v

A ANl o

1.7. Onpenenurte 3HAYEHHA AHIIHACKHX C.1I0B, HCXO,/15 H3 KOHTEKCTa:

1. npunarate 6onbuiuc efforts 6. to exceed npenen
2. reliability — 3T0O Ka4eCcTBO Ji1O- 7. scale of namepeHus
00 MalIMHBI 8. prediction of pe3yyibTator
3. performance n1000i1 3aga4M 9. to respond Ha cMrHa
4. capability naMsaTH yenoseka 10. axoHoMHMuecKast benefit
5. competition McXIy dUpMaMH
1.8. IlepeBenuTe cienymouine cioa. OopaTHTe BHHMaHKe Ha TO, YTO npeHKChI dis
in-, un-, mal-, non-, ir- npu;1al0T CJIOBAM 3HaYeHHEe OTPULIAHHSA.
dis-: discharge v, disconnect v, disclose v, disadvantage n, disappear?

in-:  invisible a, inaccurate a, inactive a, incapable a, incompact g
un-: unbalance v, unbelievable a, unconventional a, uncontrollable?
mal-: malfunction », malpractice n, malformed a

non-: non-effective a, non-metallic a, nonconductor »

ir-:  irregular a, irrelative a, irresistible a

4. Yuyntecb Cnywartb U roBOPMUTbL.

1.9. OrtserbTe Ha ciieaylolLHe BONPOCHI, HCNOJIb3ysi HH(OPMALLHIO OCHOBHOI O TekCP

1. What would you say about electronics?
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2. What would you say about the invention of the transistor?

3. What were the advantages of the first transistors over the best tubes?
4. What would you say about the early transistors?

5. Why is the size of transistors of prime importance?
6. What is the second performance benefit resulting from microelec-
tronics?

1.10. O6oduyfre (Ha anmuiickom A3biKe) HHGHOPMALDIIO 0 Pa3paBOTKe HHTErPATBHBIX CXEM.

OomawHee 3ananue

1. IloBTOpHTE CTPYKTYphl aHIIHACKOro NpeAT0MKeHHS 1 Cpe/ICTBa BbIABNECHHA PYHK-
w1 c1oB. BeinonnuTe ynpaxkuenus.

2. M3yuute cnosa u clioBocoyeTanus u3 NnepBoH YacTH 0CHOBHOrO TekcTa (1—38).

3. IlepeBeauTe NHCLMEHHO CO CTOBapEM BTOPYIO YaCTh OCHOBHOIO TeKCTa.

BHeayauTopHas pa6ora

1. Yuntecb nepeBoaunThb.

1.11. Ilepeeeaute pasnubie no CTPYKTYpe onpeneanTebHble 6J10KH CYNIeCTBHTEIBLHOrO:

1

l. several basic functional units 5 widely accepted unit
2 sen'liconductor device fabri- ¢ relatively cheap source material
cation 7. power-producing element
3. device application 8. commercially produced mi-
4. progressively thinner layers croelectronic devices
2

- the dimensions of the patterns are ...

- the size of transistor gate structures is ...

the manufacture of integrated circuit devices to be used was ...

- the patterned layers required to make a final device were ...

the substrate covered with a protective polymeric material canbe ...
the first step to do is the preparation of the substrate

the progression of memory technologies available is ...

Nous W —
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1.12. BuisuTe onpeaenute.btble 0J10KH cylecTBUTe 1bHBIX. Onpeae/iHTe HX CTPYKTY.
pY 4 ¢yHKuMIO B NpefioxeHHH. [lepeBensTe npeni0xkeHus.

1. With the invention of the transistor all essential circuit functions
could be carried out inside solid bodies.

2. Plasma etching results in large increase in etch rate.

3. The process is a chemical vapour reaction conducted under re-
duced pressure conditions.

4. The electrical resistance of a metal wire is a disruption of the or-
derly movement of electrons by interactions with the atomic struc-
ture of the material.

1.13. IlepeBenure cieqylome onpenennTeblble 0JJOKH CYllIeCTBHTEILHOTO:
1

1. computer-aided design 7. entirely new handling

2. entirely solid-state components 8. ever-growing number

3. small-scale integrated circuits 9. plasma-etching process

4. metal-oxide semiconductor field- 10. defect-free silicon
effect transistor technology 11. much larger market

5. several key developments 12. asteady quantitative evo-

6. low power consumption lution

2

1. complete arithmetic and logic unit

2. modemn scientific and business computers

3. commercially produced microelectronic devices

1.14. ITepeBeauTe nHcLMEHHO CO CIOBapeM BTOPYIO YacTb OCHOBHOro TekcTa. (Bpems
nepepoaa — 60 MHHYT.)

2. N3yunTte cnoBa n cNOBOCOYeTaHNA N3 OCHOBHOIO TEKCTA.

(D development effort — nporpamMma onuit
HbIX paboT

1. effort n 1. ycunme, HanpsXeHMc; 2. reliability » HagexHocTb, paboT -
2. paboTa, nporpaMma CNocobHOCTb

in an effort — neiTasich, cTpeMsIChb

design effort — KoHCTpYKTOpCKast pa-
6oTa

research effort — nporpamma uccne-
IOBaHUI1, UCCllefoBaTeIbCKas pa-
boTta

reliable a HageXHBbIN; NPOYHBIHA
rely on/uponv . nosnaraTbcs Ha; 2. oMM
pPaThCs Ha
3. performance n 1. paboyasi xapaKT¢
PMCTHKA; napaMeTphl; 2. pa6oTd
(yHKLUMOHHpOBaHHE

pa3sdes 1. Ilepsoe 3anatue
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circuit performance — napamMeTpui cxe-
MbEI
perform VBLIMOJIHATD, OCYLLIECTBASTD;
coBepLIaTh
4. predict v nporHo3upoBarhb
prediction n nporHo3uposaHue
predictive a npeacka3syeMblii
predictive coding — KonMpoBaHHe C
NPCACKa3aHueM
5. quantitative @ KONM4YECTBEHHHIH
quantity n 1. KoiMyecTBo; 2. pasumep,
BEJIMYUHA; 3. OIS, 4ACTb; 4. CyM-
Ma; MHOXECTBO
quantum (p/ -ta) n 1. KOJIMYECTBO;
2.4acTb; 3. KBAHT
Cpasrume: qualitative a Ka4eCTBEHHBIH
quality n 1. KayecTBO, COpT; 2. CBOIHCTBO
6. capability n 1. cnoco6HOCTB, BO3-
MOXHOCTb; 2. XapaKTepUCTHUKa
output capability — BbIxonHas xapak-
TePUCTHUKA
capability of reacting — nponykTus-
HOCTb peaKLIuH
capable @ crioco6OHbl i
1. prior to prp no, paHee
prior a npeaeCcTBYIO LU
priority n 1. npMOpUTET, NCPBEHCTBO,
2. npennecTBOBaHUC
priority processing — NpHMOpUTETHas
obpaboTka
8. exceedingly adv upe3BbIyaitHo
exceed v npeBbILLIATD
€Xcess n npeBbILIEHHUE; U3OLITOK
in excess of — Gonee yeM; ceepx, 10-
NONHUTCILHO
9. carry out v BBLIONHATH; IPOBOAMTS
Carry on v npogonxartb
Carry v 1. HecTH; 2. MOMIEPXHUBATD;
3. npoBoauTh
Carry n nepeHoc
carry bit — 6uT nepeHoca
Carry in (CI) — Bxof1, BXOXHO# CUrHan
llepeHoca

Carry out — BrIxomHOM CHMrHan nepe-
Hoca

5.

carrier n HOCHUTeEJIb, IepXaTeJib

10. solid » TBepnoc Teno
solid @ npoy4HbIit, TBEpAbIH
solid-state — TBepIOTEABIi; NONYNIpPO-

BOJHHKOBbLIN
solid model — o61eMHasi Moaenb

11. goal n ucnb, 3agaya

goal-seeking -- ucneHanpaBneHHbIN
(o noucke)

12. realize v 1. npeacrasasaTh ccbe;
2. OCYUIECTBUTE; JOCTUTHYTh
realization n 1. noHUMaHue; 2. 10C-

TUXEHHE, OCYLLIECTBJIEHHUC
real a ACACTBUTENIbHbIM
real address — MICTMHHBIIA aapec
reality n 1eACTBUTENILHOCTbD, (hakT
really adv neiicTBUTEILHO, HA CAMOM
aene
13. scalen . wukana, macwta6; 2. pas-
Mep, BEeJIMYMHA; 3. CTeneHb, rpaja-
umsl, ypoBeHb; 4. (p/) Becbl; 5. rpanym-
poBKa; 6. CTyIeHb; 7. CHCTEMa UCYUC-
JieHus1; 8. pa3MEPHOCThH
on a large scale — B GonblIOM Mac-
wtabe

on a full scale — B HaTypanbHylo Be-
JTUYUHY

fine scale — Mmenkuit MaciuTab

reduction scale -— MacLITab yMeHbLIEHUSI

scale v 1. BeCUTb, UMeTb BeC; 2. B3Be-
LIXBaTh; 3. OUMLLIATEL; CHUMATh OKa-
JIMHY; 4. BLIYUCNATD; ONPENCNATE; S.
rpalryMpoBaTh, MacuITabMpOBaTh

scale up — MoOBBIIATE, paCUIUPSATH
(paBHOMEPHO)

scaling up — YMHO>X€eHHe Ha KOHCTaH-
TY, TUHEHAHOC YBEJIMUEHHE

scale down — noHMXaTh; geleHUe Ha
KOHCTaHTY

scaling 7 1. BbIYMCICHHUE pa3MeEPOB MO
MacluTaoy; 2. obMep, U3MepeHHUE

scaling circuit — cxeMa MacluTabupo-
BaHMS

scaled g 1. MacluTabUpoOBaHHBIN; U3-
MEpPEHHBIN
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scaler n nenuTeNb YaCTOThI, CYCTYUK
14. event n 1. siBneHUe, COObITHE; 2. pe-
3yJILTAaT, UCXOM; 3. peaKl UK, onepaumuu
eventual @ 1. BO3MOXHBIN; 2. KOHEY-
HBIN
eventually adv B KOHLe KOHLIOB
15. respond v pearupoBaTb, OTBCYATb
response 7 peakliM1sl; OTBET; 4YBCTBU-
TENbHOCTD
time response — BpeMeHHasi XxapakTe-
PUCTHUKA
16. raten 1. TeMn, CKOpOCTb; 2. KJ1acc,
pa3psia; 3. nopuus, HopMa, Ko3dppu-
LMEHT
ratio n 1. nponopuMsi, OTHOUIEHHUE;
2. K03 PHULUHEHT
rated d HOMHUHaNbHbLIN, pacYeTHBIN
rating n HOMHMHaJIbHOE 3HAaYCHMUE;
pacycTHasl BeJIMYUHA
17. far below HaMHOro HUXe
fara 1. Ha 6onbLIOE pacCcTOsIHUE; fa-
JIEKO; 2. 1aBHO
far adv ropasno, HaMHoro
as far as — 0; HaCKoOJIbKO
far and near — nogciony, Be3zne
far from — coBceM He
far back — npeBHHu
far between — peakuit
18. shrink (shrank, shrunk) v cokpa-
LLATbCS; YMEHbLLATbLCSA
shrinkage n cokpailicH/e; yYMCHbLIIEHUE
19. dimensionn (DIM) 1. pa3vep; Benu-
4YHUHA;, 06DBeM; 2. BAXXHOCTDb
dimensional a uMe oK1 U3MEPEHMUS,
NMpOCTPaHCTBEHHBIH
20. point n 1. To4Ka; 2. MecTO; 3. BO-
npoc; 4. CyThb; LeJib
point of view — Touyka 3peHHUsI
point mistake — o1nM6ka nopsiaka
point mode — ToO4YEYHBIN peXHUM
point of origin — Touyka Hayaja npo-
rpaMMbl
in point — paccMaTpuBaeMbIi
pointless a 6eccMbIC/IEHHBIN
point v yKa3blBaTb, NOKa3bIBaTh

——

point out v yKa3blBaTb
pointer n yKa3aTeJib
21. benefit n BbIrOna, nosnb3a
benefit v noMorarb; NpUHOCUTD MOJIL.
3y; BLIMMPbIBATh
for the benefit of — s, paau
without the benefit — He ucnonb3ys
22. stem v NpOMCXONNUTb, BO3HUKATL
stem n 1. HOXKa, NOACTAaBKa; 2. CTep-
XKEHb; roJIoBKa; 3. oCHOBa
23. coupling n coeauHeHHKE
coupler n coenMHUTENBbHBIA NMpUOOP
couple n 1. napa; 2. 3fIeMCHT
24. attainable a mocTHXUMBbIiH
attain v |. JOCTUrHYTb, NOOUTHCH,
2. noayyath
attainment n 1. OCTUXEHHUC; 2. NpH-
obpeteHue
25. manifold adv Bo MHOrO pa3s
manifold a pasHoo6pa3HbIit
fold v 1. cknanwiBaTh; 2. nybnuposars
-fold Bo cToNbKO-TO pa3
tenfold — B 10 pa3
26. switching n nepexkjrOYeHHUE, KOM-
MYTHPOBaHHUC
switch v nepeknoyaTb, BKNIOYaTh
switch n nepekioyatenn
switch off v BbIKJIOUATH
switch on v Bkn1oyaTn
switch point — To4yKa BEeTBJICHMSI
27. handling n 1. 06pabotka; 2. ynpas-
JIeHHUe; 3. BBINOJIHEHUE; 4. onepuUpo-
BaHHe
handle v 1. ynpaBasiTh; 2. UMETb A€.10
C YyeM-Ji.; 3. CripaBUTHLCS
handler n ycTpoficTBO; MAHMUNYJSITOP
28. concern n 1. meno, KacaTeabCTBO.
2. MHTCpeC, YYacTHUe; 3. BAXHOCTb
concerned @ MMeOLLIMUA OTHOLIEHUC;
3aMHTEpPECOBAHHbIN
concerning prp OTHOCUTEJIbHO
as far as smth is concerned — yTo Ka-
caeTcs
29. overalla 1. nonHbI#, 0OLWIMIA; 2. NPe-
OEeJIbHBIA

paszdes 1 Tleproc 3aHsTHE

6)

—

overall dimensions — raGapuTHule pa3-
Mepbl
overall efficiency — o611uit ko3 Pu-
LIUEHT MoJIe3HOro NeNCTBUSA
30. shortcoming n l. HemocTaTok; 2. He-
XpaTkKa
short n KOpoTKoe 3aMbIKaHHE
short a 1. KOpoTKH; 2. HegocTaTou-
HbIi; 3. 1ePULIUTHBIA
shortage n HexBaTKa
short-term memory — KpaTKOBPEMCH-
Hasi NaMAThb
31. manufacture v MU3roTaBJIMBaTh; Bbl-
JenbIBaTh; MPOU3BOAMTD
manufacturer n 1. U3roToBUTLIIb; 2. MPO-
MBILUIEHHHUK: IPEANpUHUMATENDb
manufacturing n Npou3BOIACTBO; 06-
paboTka
32. assemble vco61paTb, MOHTUPOBATL
assembly n 1. cbopka, MOHTax; 2. ar-
perar
assembler n 1. ycraHoBKa wisi cbop-
KHM; 2. accembuiep (s13bIK)
33. wiring n 1. pa3Boaka; 2. MOHTax
wire n NpoBOJIOKA; NPOBOJ
wire v CBsI3bIBaTh; G OpMHUPOBATh pa3-
BOAKY
Wiry @ TIpoBOJIOYHbI
wire wrap — MOHTaX (IIpOBOJOB) Ha-
KPYTKOMH
34. ultimately adv B KOHLE KOHLIOB; B
KOHE4YHOM cyeTc
ultimate a 1. nocieqHuit; 2. OCHOBHOM
35. concept nn 1. Teopms; 2. obLiee Npea-
CTaBJIEHUC
conception n 1. Toyka 3peHHusI; 2. 1no-
HUMaHHe
conceive v NOHKWMaTb, NPEACTABSITh
cebe
conceijvable @ BO3MOXHBIi1, MBICTTUMBIN
concept phase — craausi npeaBapu-
TEJIbHOro KOPPEKTUPOBaHMUSA
36. adventn 1. nosipjieHue; 2. NpUObITHE
31. fabricate v 1. BbinyMBIBaTD; 2. NpO-
HU3BOOUTD, U3rOTOBNATD

fabricated a cOopHbI; TOTOBBIA

fabrication n |. npo13BOACTBO, U3ro0-
TOBJICHME; 2. X0JIoAHast obpaboTka
nosa nasJieHUeM; 3. cbopka U3 ro-
TOBbLIX y3JI0B

38. substrate » = substratum 1. noa-
JIOXKaQ; 2. oCHOBaHue; 3. Heobpabo-
TaHHas MojloxKa

(1D
39. key n 1. knwy; 2. K1Y (K ynpax-
HEHHUSIM U T.I.); 3. NMepcKAoYaTeb,
KHOIIKa
keyboard n knaBuMaTypa; KOMMYHHKa-
LMOHHas NnaHenb
key-entry = keying-in — BBoa C Kna-
BHaTYphI
40. excitinga l. 3axBaTbIBAIOLLHUIA; 2. BbI-
HYXIECHHDIN; 3. HarpyXatouu1i
excite v 1. Bo36yXaaTb, Bbl3bIBaTh;
2. CTUMYJIMPOBATb
excited a B030yXaIeHHbIA
excitement 1 1. BO36yX/aeHHC; 2. CTHU-
MyJl
exciter n Bo36ynuTcab; 3ajamolliee
YCTPOMCTBO, reHepaTop
41. techniquen 1. McTOJ, TEXHUYECKUN
npueM; 2. crnocob, anropuTM
Cp. technology n 1. TexHUKaA; TEXHU-
YCCKHUC HAYKH; 2. TEXHOJIOIUs]
technicals n TexHHUuccKkasgs TepMHUHO-
Jorusi
CAD technique — McTO1 aBTOMaTH3U -
POBaHHOTO NPOEKTUPOBAHUS
circuit technique — cxcMOTeXHHKaA
definition technique — MeTon GpopMu-
pPOBaHMS PUCYHKA
42. in particular — B 0CO6EHHOCTH, B
YaCTHOCTH
particular a 1. ocob6bIit; cneunduye-
CKHUN; 2. MHOUBUAYANbHBIN, OT-
JeJIbHBIH; 3. mnogpoOHBIA
particularly adv 1. ocobeHHO; 2. B Ya-
CTHOCTH; 3. noapo6HO; 4. OYEHbB,
ype3BblYaitHO
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43. pattemn 1. obpasel, Wwa6naoH; 2 ¢op-
Ma; 1T0JIOXXEHHUE; XapaKTep, 3. CUCTEMa,
CTPYKTYpa (Ha ¢oToluabnoHe); 4. uso-
OpaxeHHe, pUCYHOK, CXcMa
patterning n ¢opMHUpPOBaHKeE CTPYKTY-

pbl, PUCYHKA; CTPYKTYpPHUPOBaHHUE
pattern v 1. ¢opMHpOBaTb PUCYHOK;
2. KOMupoBaThb

44. involve vl mMeTb; BKJIIOYATD B CeO;
2. BBI3bIBATb, ObITb CBSI3AHHBLIM C
yeM-J1.; 3. TpeboBaTh; 4. nNpeanonaraThb;
S. YCNOXHATD;, 6. BO3BOIUTD B CTCMEHD
involved a 1. paccmaTpuBacMBIii; 2.

CBSI3aHHBIA (CYcM-11.); 3. CJIOXHDI i

45. junction n 1. coeniMHeHME; CTHIK,
2. nepexod (p-n); 3. TOYKa COeNUHEHUS
junction transistor — NJaOCKOCTHO

TPaH3UCTOP; TPAH3IUCTOP C p-n1e-
pexosioM

46. conceive v . MOHUMaTD; 2. 1yMaTb,
BooOpaxartb; 3. npeianonaraTth
conceivable @ 1. NoHsITHRIN, 2. BO3-

MOXHBbIN
conceivably adv npcanosoXuTeJibHO
47. refer v 1. oTcbl1aTh, YNOMMHATB;
2. HanpaBAsITh, 3. NepenaBaTbL Ha
paccMoTpeHuc; 4. UMETb OTHOLIE-
HHUe,; KacaThCsl; 5. 0603HayaTh, UMe-
HOBaThb
to be referred to as — Ha3bIBaTLCH,
0603HayaThCs

reference n 1. ccbLiKa; MICTOYHHMK 2 OT-
HollueH#ue; 3. 0bpascly, 3TaIOoH; 4. nc-
pelaya Ha pacCMOTpPEHME, 5. HayasIo
oTcyeTa

in reference to — oTHOCUTENBbHO

of reference — UCXOOHLIH, OTCYET-
HbIH; 3TANIOHHbIA

reference language — 3TaJIOHHLI
S13BIK

frame of reference 1. cuctema otcye-
Ta, CUCTeMa KOOpAMHAT; 2. KpUTC-
pHit; 3. TOUKa 3peHUA

references n 6u6nnorpacgums, cnucok
JIMTEpATYphl

—

voltage reference — UCTOYHMK onop.
HOro HanpsIXeHUsl
48. chip n 1. KpucTann; 2. MHTErpas
Has cxeMa, UC; MukpocxeMa, uun
3. Xycouek, 06/10MOK
chip card — neyatHas nnara
chip density — Nn10THOCTb KpUCTanN
array chip — MmatpuuHas UC
bare chip — 6eckopnycHas UC
component chip — 6ecKoOpnyCHbiy
KOMIMOHECHT

custom chip — 3akasHas UC

fast chip — 6ricTpoaeicTBylowas MC

gate array chip — 6a30Bblit KpuUcTajis
TUIA MATPUL! JIOTUYECKUX 3Jic-
MEHTOB

individual circuit chip — kpucran: ¢
MaJIoit CTeNneHbo MHTEIPALUH

master chip — 6a30BbIit KpUCTaNN

microchip — MMKpornpoueccopH::
bUC

speech chip — UC cuHTe3aTopa pc:in

chip-outs — nedekTHBIE KpHCTAUTE

chipper n onHoKpUCTanLHBIH MUKPO-
npoueccop

49. state of art — cocTossHME BOmnpocs,
YPOBEHb Pa3BUTHUSI HAYKH
state n 1. cOCTOSIHUE, MOJIOXKEHHE;

2. rocyaapcTBo; 3. yCIOBMSI, peXHM
state v |. KOHCTaTUPOBaTb; 2. 3aABJIsiTh
stated a 1. yctaHOBNIEHHBIN; 2. pery-

JIAPHBIA; (PUKCUPOBAHHBIN
statement 1 1. yTBepXI€HMeE; BbICKA3b -

BaHHe; 2. onepaTtop (si3blKa npo-

rpaMMHUPOBAHUSA)

50. gate n 1. nornyeckuit asneMeH",
2. BEHTUJb, 3aTBOp; 3. cTpob6-MUW-
nyJbC
gate circuit — cxeMa Jormyecko:?

3JIeMEHTA; CXeMa BEHTU ISl
gateway — MeXCeTeBON UHTepeC
diode transistor-logic gate — anemcH?

AT
discrete gate 1. noruyeckuii anemeH?

Ha IMCKpPETHBIX KOMIOHEHTax:

pasdex 1. Tlepoe 3aHaTHe

7]

—

2. noruyeckas FIC c manoit crene-
HbIO MHTEIPaLIMH
intrinsic gate — 3aTBop U3 n/n ¢ co6-
CTBEHHO! 3JIEKTpONPOBOAMMOCTbIO
two-input gate — JNlorM4eckKuit 3ne-
MEHT C IByMS BX0J1aMH
gate v YTIpaBJTb NPOIyCKaHUEM, pe-
ryMpoBarhb (MOTOK)
gate off — BrixJlI04aTL
gate on — BKJ10OMaTb
§]. define v 1. onpenensith; 2. 0603Ha-
yaTb
defined @ onpcaencHHbIA, HallIEH-
HBbIA, BLIYUCIICHHBIN
definite @ 1. onpenencHHLIN; 2. TOY-
HbIN
definition n 1. onpcaeneHue; 2. yer-
KOCTh
5§2. array n 1. Macca, MaccuB, MHOXe-
CTBO; 2. nNepeveHb, NopsinoK; 3. Mar-
pula; 4. pacrnoyIoXXCHUC
array cell — 31eMeHT MaccuBa, MaT-
puua
array pitch — war Tabnuubl
array processor — MaTpUUHbIiI MNMpo-
lLieccop
cell array — MaTpula siueex
image array — MaTpMLIa M300paxeHHMIA
CTPYKTYPp
piggyback array — pasmMmelieHHe Ol-
Ho#t UC Han npyroi
53. boundary n 1. rpaHmia; 2. KOHTYp,
oyepTaHMe; 3. npeae, OorpaHUUYCHUE
boundary cluster — rpanuuHoe MHO-
XeCTBO
bound n 1. rpanuua; 2. npegen
bound v 1. orpaHMuMBaTL; 2. F(PaHNUYUTD
bounded a orpaHuyeHHLIN
M. mark v 1. o603HayaTb, MapKHUpo-
BaTh; 2. XapaKTepU30BaTh, OLIEHUBATD
Mark n |. 3HaK; OTMETKa; 2. oKa3a-
Tenb, Nnpu3HaK; 3. HopMa; 4. nee-
HHE LKA, 5. OPUCHTHUP; UCIb
mark reader — ycTpoiicTBO LISl CYMH-
TbIBaHUSI METOK

marking n MapKupoBKa
chip marking — MmapkupoBka UC
marked a 1. 3aMeTHbII; NOMEUYCHHBLIN;
2. rpalyupOBaHHBIA
markedly adv 3aMeTHO, 3HaYUTEJILHO
55. shifting n cmelieHHne
shift v 1. nepeMeats, cABUraTh,
2. U3MCHSATD
shift n 1. coBur; u3MeHeHue; 2. nepe-
MCHa; CM€Ha; 3. nepexkJoYcHUe
shift lock — 6;10KkMpoBKa caBura
shift register — cIIBUroBo# perucTp
logical shift — noruueckuit cnpur
shifter n cnBUroBbIM perucTp
level shifter — cxeMa caBura ypoBHs
56. fit v 1. yctaHaBauBaTh, MOHTHUPO-
BaTb; 2. TOAMUTLCS; 3. MOATOHATD
fit n 1. nonroHka; cbopka; 2. nocaaka
fita 1. nonxonsiwmi; 2. roToBbIi
fitting n MOHTaX, cbopka
57. packingn |. Monenb, KOpIyc,; 2. Ha-
OMBKa, YIUIOTHCHHUE; 3. KOMIUJICKTO-
BaHUC, KOMIOHOBKA
pack v 1. ynakoBbIBaTb; 2. YKJaAbIBaTb
pack n 1. Kkopnyc, ynakoBKa; 2. c6op-
Ka; 6JI0K; 3. nakcT, CBsI3Ka
package n 1. Kopnyc, ynakoBKa; 2. Ha-
6op, Moayab; 610K; 3. MOHTaX B
Kopnyce
packet assembling — makeTHoc ac-
ceMbnupoBalue
58. mode n 1. MeTOn, CNOCOG; 2. pEXHM;
ycnosust, 3. opMa, BUA, TUIT; 4. NPUH-
uun
charge-storage mode — pexuv Hako-
NnJIeHUsI 3apsida
failure mode — Bu oTKa3a
in-line production mode — nNoToYyHLIM
METOM NPOMU3BOJICTBA
simulation mode — uMHUTaLlMOHHAaA
MoJeJib
59. sensen 1. cMbIC, 3HayeHHUc; 2. YyB-
CTBO, olllyllIcHMUE; 3. ono3HaBaHMeE,
CUMTBIBaHUE; 4. U3MEpEHHE, OTCYET,
5. HanpaBJicHHe
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in a sense — B U3BECTHOM CMUbLICJIC, B
HEKOTOpPOM OTHOLLUEHUU

sensitive g 1. 4yBCTBUTEJIbHBIH; 2. npe-
LLU3UOHHBIN

Sensor n NaTyukK, CEHCop

Sensor array — MaTpuLa JaTYHKOB

sensitivity » 4yBCTBUTEJILHOCTD, TOY-
HOCTb (Npubopa)

sensibility n 4yBCTBUTEIbHOCTD; yIpaB-
JISIEeMOCTb

60. accessible a 1. nocTynHei#; 2. yno6-

HBIA

access n 1. moctymn; 2. BO3MOXHOCTb;
3. noaxoun; 4. BIOOpKa (M3 NaMSITH)

access v UMETDb JIOCTYT

accessibility n BO3MOXHOCTb OCTYNA

61. planar ¢ nnaHapHBI#A, MJOCKOCT-

HOM; NJIOCKHUH

planar area — nnaHapHasi 06JacTb

planar graph — rinockuit rpag

62. line n 1. 1MHKUA; CTPOKA; 2. KOHTYP;

3. psia, pacnoJjioXxeHue; 4. XxapaKTepu -

CTHKA; 5. HanpaBJjieHUe; 6. oCb; 7. BUII,

KJacc; 8. noBeecHUe

line chart — nuHeliHas AMarpamMma

line counter — cyeTuUK CTPOK

in line — HaxoasIIKACS HA ONHOM JTU-
HUU

transmission line — TMHKUSA Nepegaymn

stripline — nonockoBas JIMHUA

fineline @ npeuUM 3MOHHBIA; C 3NIEMEH-
TaMMU YMEHbLUEHHBIX pa3MepoB

linear @ nHeMHBIN

——

63. waveguide # BOJTHOBO/, CBETOBOA
wave 1 BOJIHA; KosiebaHUe; UMITYIlb: -
CUTHan
waveband — 1Mana3oH BOJIHBI
64. emerge v 1. NoSABASATLCSH, BO3HU -
KaTb;, 2. BbISICHATBLCS
emergence n 1. NosiBNeHue; 2. BbIXO:
emergency n BbIXOI; BBIXOA U3 CTPOs;
emergency apparatus — 3arnacHof ar-
napart
65. encompass v OKpyXaTb, OXBaThl -
BaTb; OKYTBHIBaTb
66. resolution n 1. pa3peluatoias cro-
COOHOCTD; 2. peuieHHUe
resolve v 1. pacnanaTtbcsi, pa3naraThb-
Csl; 2. pewaThb
resolved a 1. pactBopuMHIL; 2. pe-
WIEHHBIA
resolving power — paspelualoiiasi crno-
COOHOCTb
67. extend v |. pacuunpsite(cs); 2. yBC-
JMYKUBATB(CA); 3. pacCpOCTpaHsTbL(CS)
extended g 1. oOLIMPHBIIA; 2. NpoONO.:-
XHUTEJIbHBIA
extension n 1. paclUMpeHHE, pacTsIX-
Ka; 2. YIUIMHEHHUe; 3. pacnpocTpa-
HEHHUE
extensive @ OOLIMPHBINA
extent n 1. pa3Mmep, BeN1UYUHA; 2. CTC-
neHb, Mepa
to a certain extent — 10 HEKOTOpOIii
CTENeHU

3. NpoBepbTe, Kak Bbl 3aNOMHWNN CNOBA.

1.15. 3anHiHTe NnepeBo] AAHHLIX peYeBLIX OTPE3KOB:

(1-10): in an effort to get a reliable unit; the performance of a de-
vice; to predict the achievement; exceedingly high resistance

(11-20): the goal of creating IC; the speed of response depends; to
respond at a rate of a few million times a second; capacitors
are difficult to shrink; the microscopic dimensions of new
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pa goen 1

(21-30):

(31-40)

circuits; the point of discussion; the performance benefit re-
sulting from microelectronics

close coupling of computer conductors; the power consump-
tion is of designer concern; the shortcomings of the device

difficulty of manufacturing switching systems; to assemble
circuit modules; the impetus to new studies; to lead to sim-
ilarity; the advent of a new concept; to mount devices on a
substrate

1.16. HaiiauTe B NepBo# YacTH OCHOBHOIO TeKCTa aHIMHACKHe 3KBHBAJIEHTH CJeyl0-
MHX peyeBbIX OTPE3KOB, 3alHILIHTE HX.

AW B

yBEJINYMBATh HAEXHOCTb 3JIEKTPOHHBIX NPHOOPOB

110 U300pETEHUS TPAH3UCTOpa

HU3KHAH pacxo]] 3Hepruu

yMeHblleHHEe PACCTOAHMSA MEXIY TEMEHTAMU CXEMbI
XapaKTEPUCTHUKM 3JIEKTPOHHbBIX CXEM YJTy4LUNWINCh BO MHOI'O pa3
MHUKPOIJIEKTPOHHBIE ITPUOOPLI COCTOAT U3 ...

4. O3HAaKOMbTECb C TEPMWHOMNOIMEen.

1.17. IlepeBeauTe ciexyioniHe TepMHHB. 3aNOMHHTE HX.

Chip:

Gate:

chip family, chip carrier, array chip, face-down chip, base
chip, bipolar chip, dense chip, master chip, gate array chip

discrete gate, insulated gate, transistor gate, two-input gate,
diode-transistor-logic gate

Junction: back-to-back junction, blocking junction, isolation junction
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BTOPOE 3AHATHUE

Pabota B ayantopum

1. NpoBepbTEe gOMawHee 3agaHune.

1. I[lpoBepbTe nucLMenHblii NepeBo BTOPOii YaCTH OCHOBHOIO TEKCTA.

2. IlpoBepsbre (BbIDOPOYHO) yripaxkuenns 1.11; 1.12; 1.13; 1.15; 1.16.

2. NpoBepbTeE, KaKk Bbl 3anOMHUNN cNoBa BTOPOW 4YacTuU OCHOB-
HOro TekcTa.

1.18. IlepeBeaurte ycTHO C.1eaylolHe peyeBble OTPe3Ki W3 BTOPOi 4YacTH OCHOBHOIO
TeKCTa:

(41—45): circuit technique, the advent of microelectronic circuits, for
the benefit of similarity, the invention of new techniques, cir-
cuit patterns involved perform best, the transistor is a two-
junction device, the term refers to the device, employed in
the construction

(46-52): to provide a new manufacturing technique, to involve chang-
es, the transistor is a two-junction device, the term refers to
the material, base regions on each chip, array chip, fast chip.
speech chip, to place on a single chip, a chip can be fitted
with a number of transistors, the state of art of assembling,
the upper boundary of circuit technology is marked by chips,
cell array, matrix arrangement to define a shift

(53—67): the third electrode called the gate, in the common mode of
operations, failure mode, in-line production mode, a new
mode of integrated circuits, sensor, to sense heating, to change
in a sense, dielectric waveguide, integrated circuits emerge,
the limit of optical resolution, to extend power, to change in
a certain extent
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3. Yuntecb nepeBoanTb.

Tekcr 1.1 B

[lepeBeanTe TEKCT NHCbMeHHO 0e3 cioBapsi. Bpems nepesona — 15 mMunyT. 3nauenne
pbL1€IEHHBIX CJI0B Bbl CMOXeTe NMOHATD H3 KOHTEKCTa.

BapuanT 1

Electronic Devices

The invention of the transistor triggered the rapid growth of
the electronics industry. Before transistors, electronic circuits were
large, bulky and unreliable, they consumed considerable power (en-
ergy) and therefore generated too much heat, which contributed to
the deterioration of other circuit parts and materials, such as resis-
tors, capacitors and insulation. With transistors, circuits became
much smaller, more efficient in the use of energy, and far more re-
liable. The higher reliability of the transistor circuits compared to
vacuum tube equivalents is an extremely important advantage.

The techniques used to manufacture transistors led to the de-
velopment that made it possible to mass-produce very small and highly
reliable electronics circuits commonly known as integrated circuits
(ICs). ICs have diodes, transistors, resistors and all inter-connecting
leads formed on a single piece of semiconductor material.

BapuaHT 2

Microelectronics

It should first be made clear what the term “microelectronics”
implies. Microelectronics embraces the entire body of the electronic
art which is connected with, or applied to, the realization of elec-
tronic circuits, subsystems, or the entire systems from extremely small
electronic devices. The terms “microelectronics” and “integrated cir-
Cuits” are sometimes used interchangeably, but this is not correct.

Microelectronics is a name for extremely small electronic com-
Ponentsand circuit assemblies, made by thin-film, thick-film or semi-
Conductor techniques.
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An integrated circuit (IC) 1s a special kind of microelectronics. I
is a circuit that has been fabricated as an inseparable assembly of elec
tronic elements in a single structure. It cannot be divided without de-
stroying its intended electronic function. Thus, ICs come under the

general category of microelectronics, but all microelectronic units are
not necessarily ICs.

Texkcr 1.2 B

ITepeBennTe TeKCT YCTHO (C JMcTa). PaboTa BhINO/HAETCSA MO PYKOBOACTBOM NpENojla-
BATEA.

The Future of ICs

When assessing the future course of ICs, it is customary to project
another order of magnitude in circuit performance through a continu-
ing reduction in the feature size of the devices on chip.

However, at our current level of IC development we must face
several pragmatic barriers that will require some degree of research cre-
ativity to overcome. For example, the chip complexity is extrapolated
to 100,000,000 transistors per chip and beyond.

However, the latest models indicate that the power level of next-
generation devices will be on the order of 10mW. Thus, a chip of this
extrapolated complexity with these devices would require 1000 watts
of input power and a packaging system capable of dissipating such pow-
er. Since these small devices would operate at reduced supply voltages,
the 1000 watts of input power would require currents on the order of
200 amperes and perhaps greater on a chip that should be less than one¢
square inch in area. This set of conditions would apply only to a high-
duty cycle and high-performance design and points out that important
complexity/performance trade-offs must occur.

4. Yyutecb aHHOTUpPOBaTb WU pechepnpoBaThb.

Texkct 1.3 B

a) ITpounTaiiTe Tekct. BoisiBuTe ocHOBHYI0 HHOPMaLHIO KaX10ro a63aua. 3an#
wHTe HHGOPMALIHIO HA pyccKOM fi3bike (5—6 npeLnoxennit). IMposepsre B ay™
TOPHH NPABHJILHOCTL NOHHMAHHS.
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6) IlpouHTalTe TEKCT elle pa3 U COCTaBbTEe KPaTKHil pedepaT Ha aHIJIMHCKOM A3bI-
ke. (Iharosbi-ckasyeMbie — 0CHOBIIOE CPeICTBO BbipaXKeHHs HHGopmaumu.) Hc-
noJib3yHTe cJleyloluHe peyeBbie OTPe3KH:

... briefly surveys ...

.. 1swide ...

... are monolithic IC and film circuits ...
.. is an extension of ...

.. are made by forming ...

.. are mounted side by side ...

... are combinations of ...

Integrated Circuits

The potential of integrated circuits is so wide that in addition to
replacing similar discrete component circuits they are responsible for
creating a completely new technology of circuit design.

There are two basic approaches to modern microelectronics —
monolithic integrated circuits and film circuits.

In monolithic 1Cs all circuit elements, active and passive, are
simultaneously formed in a single small wafer of silicon. The ele-
ments are interconnected by metallic stripes deposited onto the oxi-
dized surface of the silicon wafer.

Monolithic IC technology is an extension of the diffused planar
process. Active elements (transistors and diodes) and passive elements
(resistors and capacitors) are formed in the silicon slice by diffusing
impurities into selected regions to modify electrical characteristics,
and where necessary to form p-n junctions. The various elements are
designed so that all can be formed simultaneously by the same se-
quence of diffusions.

Film circuits are made by forming the passive electronic com-
Ponent and metallic interconnections on the surface of an insulation
Substrate. Then the active semiconductor devices are added, usually
Indiscrete wafer form. There are two types of film circuits, thin film
and thijck film.

~In thin film circuits the passive components and interconnec-
t{on wiring are formed on glass or ceramic substrates, using evapora-
tion techniques. The active components (transistors and diodes) are

f‘fbficated as separate semiconductor wafers and assembled into the

Circuit.
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Thick film circuits are prepared in a similar manner except that
the passive components and wiring are formed by silk-screen tech-
niques on ceramic substrates.

There can be many instances where the microelectronic circuit
may combine more than one of these approaches in a single structure
using a combination of techniques.

In multichip circuits the electronic components for a circuit are
formed in two or more silicon wafers (chips). The chips are mounted
side by side on a common header. Some interconnections are includ-
ed on each chip, and the circuit is completed by wiring the chips to-
gether with small diameter gold wire.

Hybrid IC’s are combinations of monolithic and film techniques.

Active components are formed in a wafer of silicon using the pla-
nar process, and the passive components and interconnection wiring
pattern formed on the surface of silicon oxide which covers the wafer,
using evaporation techniques.

5. Yyntecb roBopunTb.

1.19. U3noxure (YCTHO) KpaTKoe Cojlep>KaHHE OIHO# NMOATEMbI OCHOBHOIO TEKCTAa.
ITonroroska — 10 muuyT. K)xnpiii cTy1eHT H3araeT coaepkKalue B TeyeHHe 1 Mu-
HYTbl (5—6 npeanoxenuit). Tema coobmenns: “Electronics Began with the
Development of the Transistor”. Hcnosb3yiiTe ciienylomme Kinue:

The evolution of electronic technology began with ...
The advantage of the transistor was ...

Early transistors were ...

The microelectronic technology has shrunk transistors ...
The performance benefit stems from ...

The chip density increase ...

ARl

BHeayauTopHan paborta

1. NoaroroBbLTECHL K KOHTPONLHOMY NEPeBOoAY OCHOBHOIO TEKCTa-

IIpounTaiiTe NoBTOpPHO OCHOBHOI TeKCT. [loaroToBLTECH K BHIOOPOYHOMY ONpoOCy
nepeBoja.

2. npoaepbre, 3HaeTe N Bbl HOBLIE CNOBA OCHOBHOIO TeKCTa.
PekoMenayercs Hcnob3oBaTh ynpaXnenus 1.6; 1.7; 1.8; 1.16; 1.17; 1.18.
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3. Yuutecb nepeBOAUTDL.

Texkcr 1.4 B

[lepeBelHTe TEKCT NHCLMEHHO co cloBapeM. BpeMs nepesosa — 25 MUHYT.

Integrated Circuit Development

Three factors have contributed to the rapid development growth
in the number of circuit elements per chip.

One factor is improvement in techniques for growing large single
crystals of pure silicon. By increasing the diameter of the wafers — the
discs of silicon on which chips are manufactured — more chips can be
made at one time, reducing the unit cost.

Moreover, the quality of the material has also been improved, re-
ducing the number of defects per wafer. This has the effect of increas-
ing the maximum practical size of a chip because it reduces the prob-
ability that a defect will be found within a given area. The chip size for
large-scale integrated circuits has grown from less than 10.000 square
mils (thousandths of an inch) to 70,000.

A second factor is improvement in optical lithography, the pro-
cess whereby all the patterns that make up a circuit are ultimately trans-
ferred to the surface of the silicon. By developing optical systems ca-
pable of resolving finer structures, the size of a typical transistor, as
measured by the gate length, has been reduced from a few thousandths
of an inch in 1965 to 0.15 microns today.

Finally, refinements in circuit structure that make more efficient
use of silicon area have led to a hundredfold increase in the density of
transistors on the chip.

4. Yuutech pechepupoBaTh TEKCT.

Tekcer 1.5 B

2) IpoynTafite Tekct. BoisBHTe O0CHOBHYIO HHOPMaLHIO Kaxaoro ab3aua. 3anu-

lMTe naHHYI0 HHPOPMALIHIO Ha pyccKoM si3biKe. [IpoBepbTe NpaBHILHOCTD NOHM-
MaHug,
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0) IlpoumTaiiTe ellle pa3 TeKCT H coCcTaBbTe KPaTKHii pedepaT Ha AHITHACKOM A3bi.
Ke. HcnolibiyiiTe caeQyrngyto cxemy:

1. The author examines . .

2. He considers ..

3. Derails are given ...

4. The consequence of the development ...

Integrated Circuits: A Brief History

The semiconductor industry can trace its roots back to the inven-
tion of the first semiconductor transistor by William Shockley, John
Bardeen, and Walter Brattain at Bell Labs in 1947. Their crude device
was assembled from a small piece of germanium, some gold foil, a pa
per clip, and several pieces of plastic. Though crudely constructed, 1t
performed its function of using a voltage to switch an electrical current
on or off quite well. This simple device is the parent of all of the vari-
ous semiconductor transistor devices produced over the years, includ-
ing computer microprocessors, memory chips, and solid state power
amplification circuits.

The new transistor found a home in a number of markets where
it could replace bulky and troublesome vacuum tubes (radios and tele-
visions), and it created new markets that were invented specifically
to exploit its use. The discrete transistor was quickly incorporated in
everything from tclephone equipment to pocket-sized transistor ra-
dios. It is interesting to note that the size of the parts in these early
discrete devices were of the order of tenths of an inch. By the late
1950s, the discrete transistor market was worth an estimated § 1 bil
lion annually.

The next major step in semiconductors was the invention of the
first monolithic integrated circuit by Jack Kilby and Robert Noyce
in 1960. Their integrated devices consisted of many solid-state tran-
sistors that were manufactured and interconnected internally on d
single semiconductor substrate. The typical minimum feature size 11
these early products was greater than 20 mm, significantly smallef
than some of their discrete transistor counterparts. The ability to 11~
terconnect the devices internally allowed more complex functions t0
be performed by a single device. Interconnection also made it poSSi’
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ple to pack a larger amount of function into areas far smaller than
was possible with discrete transistors. It was the invention of the “in-
tegrated circuit” that ushered in the modern microelectronics era,
and it is still adaptations of that basic product that fuel the semicon-

ductor industry.

. 5. YUunteCb roBOpMUTb.

[ToaroToBbTe BHICTYN/IeHHe No Teme: “Integrated Circuit Development” (MaTepHalloM
MoryT CTYAKHTb TeKCThl 1.4 B u 1.5 B). Boictynnenue paccymnrano na 2 MHBRYThI. Mc-
noa3yHTe cliefylouise Kiulle:

The paper attempts to provide ...

... are discussed briefly.

The author consider ...

Early transistors were ...

Microelectronics development has solved ...
Integrated circuits provide ...

Integrated electronics will develop ...

NSO A LN~
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TPETBE 3AHATUE

KoHTponb nayyeHHoro Martepuana

1. KouTponb nepeBoga ocHoBHOro TeKcTa.

Pa6ora paccuurana na 15 MHHYT. BbinonnsieTcs yetho, BbiGopouso.

2. KOHTPONb CNOB B CNOBOCOYETaAHUSIX.

Bbino.1HseTcsa yCTHO HIIH THCBMEHHO 110 BbIOOpY npenogasares.

3. KoHTponb ymeHus BbiIsBnsaTh 3Ha4YeHNA CNOB C Y4YeTOM KOH.
TeKcTa.

1.20. IlepeBenuTe npeanoxenus, obpaias BHHMaHHe Ha BbI0Op 3HaveHus BLENel-
HbIX C.T0B B 3aBHCHMOCTH OT KOHTEKCTa:

1. Optical lithography has been the leading integrated circuit pattern
defining technique for many years.

2. Inthe narrow sense, pattern recognition means the classification of
agiven unknown pattern into a number of standard classes. In broad
sense, pattern recognition means sciense analysis.

3. Electron beam changes physical characteristics of exposed resistor

so that after chemical etching pattern is left on clear substrate.

Finished substrate may contain 10,000 mask patterns.

The amount of work done in moving one coulomb of electricity

from one point to another is a measure of the potential difference

between these two points.

The principlesinvolve preparing detailed plans and careful monitoring.

The circuitry and software involved can be standardized.

Plasma etching involves the use of a glow discharge.

This work has involved the contributions of many people.

i o

L XN

4. KoHTponb ymenus nepeBOANTL C NUCTA.

Teker 1.1 C

l'IepeBemrre TEKCT YCTHO C JIKCTA.

Integrated Electronics

Integrated electronics is a field so new and so fast changing that
many interested people have difficulty keeping up with its day-to-dav
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jevelopments. There is even some confusiop concerning what inte-
qted electronics is and what its significance is for the development of
Séie.nce and technology. o |
The essence of integrated electronics is batch (naptus; rpym.la)
rocessing. Instead of making, protecting, tes}ing and assembl?ng in-
gividual (or discrete) components one at a tlme,.large groupings of
these components together with their intercor.mectlons are made nO\:/,
a]l at a time. The resulting new endity, or “mtegrateq component”,
therefore, is an assemblage of old-style components mte.rconnected
into circuits, networks, or even subsystems. Hence, for a given system
function the number of separate components have been greatly reduced,
while system capability has been greatly increased.

Integrated electronics will develop further. First, the efjf(.)rts are l?e-
ing made to get more and more circuit functions onslice of sﬂncqn Wth_h
means cramming (pa3MelleHMe) even more circuit elements into still
smaller areas. Second, integrated electronics will move not only towards
more functions per slice, but toward new types of functions.

5. KoHTponb ymeHns NnMCbMEeHHOro nepeBoaa.
Teker 1.2 C

[lepepeanTe TEKCT NHCBEMEHHO CO CJIOBapeM.

Getting Nanowired

The heart of a computer is a finger-nail-sized chip or integrated
circuit, that includes transistors, diodes and other devices that can
manipulate electrons.

To keep up with the demand for faster and more powerful c.om-
Puters, engincers have had to squceze more circuitry onto the cl.n.p.

In conventional chip fabrication scientists slice a block of silicon
into thin wafers. Then, with a series of steps that modifies the silicon
by etching it away or depositing materials on top of it, they create tiny
Complex circuitry.

Under the microscope, the result can look like a dense metropo-
lis. Intel’s newest chip, the Pentium 4, holds roughly 42 million tran-
Sistors, with each transistor spanning roughly 130 nanometers (nm).

6
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That’s not an easy or unexpensive accomplishment. Each add;.
tional level of miniaturization has added to the chip makers’ expense:

[t costs at least $2 billion to build a chip-manufacturing plant today

Moreover, at a certain point of miniaturization, quantum laws take
over and prevent devices from working according to the classical lawg
of physics that govern the operation of conventional chips.

6. KoHTpONb yMEeHUss aHHOTUPOBAaTb U pedepUnpoBaThb.

Tekcer 1.3 C

ITpoanTaiiTe TeKCT H KpaTKOo HX10XKMTe €10 COICPXKAHHE Ha PYCCKOM si3bike. O3arnaBbre ero,

As more ways are found to jam circuitry onto silicon chips, a new
barrier to smaller and faster computers is emerging. The plastic or ce-
ramic package that carries electrical signals on wires in and out of the
chip is still bulky — sometimes 20 times as big as the chip.

One solution, promoted by National Semiconductor Cooperation
and others, is tape automated bonding. Instead of the wires and prongs
(wTelpb) now used to connect chips, connections are etched into coo-
per foil. These connectionsare five times closer together than the prongs
are. IBM has tried abandoning chip packages altogether, connecting the
chips directly to a surface containing multiple levels of wiring.

Tekcer 1.4 C

ITpounTaiite TekcT. CKaXKHTe Ha aHIIHICKOM si3biKe, 9TO BB Y3HAIH: a) 00 electronic
industry w films;, ©) o zigzag pattern ¥ capacitance.

Bapuant |

Even before the invention of the transistor the electronics industry
had studied the properties of thin films of metallic and insulating mate-
rials. Such films range in thickness from a fraction of a micron, or less
than a wavelength of light, to several microns. (A micron is a millionth
of a meter; the wavelength of red light is about 7 micron.)

Bapuant 1

A typical thin-film resistor consists of a fine metal line only @
few thousands of an inch wide and long enough to provide the de-
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sired value of resistance. If high precision is required, laser-trimming
isuSed- If high values are desired, the line can be laid down in a zigzag
pattern. To form a capacitance one can lay down a thin film of insu-
jating material between two thin films of metal.

7. KOHTpONbL YMeHUs cnywaTb U rOBOPUTD.

1.21. OTBeTbTe pa3BepHYTO Ha ClieflyioliHe BONPOCHI:

1. What were the most important facts for the development of elec-
tronics? microelectronics?

2. Why could not early transistors satisfy the needs of the growing high-
speed computers industry and microwave communication systems?

3. What is the major difference between electronic systems and mi-
croclectronic devices?

1.22. N3:10KHTe KpaTKo coJiepKaAHe OCHOBHOTO TEKCTa Ha aHIIHHCKoM s3bike. Oc-
HoBAas Tema coobuiennsi: “Electronics Began with the Development of the
Transistor”. Ucnosb3yiiTe cienyounine Kiunie:

1. The author examines ...

The evolution of (integrated circuits) must begin with the devel-
opment of ...;

In the broad sense (an integrated circuit) is a combination of ...;
As (chip density) increases ...;

The (circuit density) begins ...;

Details are given of ...;

In summary, (the integrated circuit) offers ...

N

NSy hAsWw

B

. IToxrsepayTe MM onpoBeprHUTe NPOrHo3bi 0 Pa3BUTHH 3JIeKTPOHHKH, BHICKAa3aH-
Hbie cietHasiHcTaMH B 70-e roapl. UcnoJb3yiiTe cieayoiine BHpaXKeHHsE:

1. Asfaras I know ...
2. To my knowledge ...
3. Forall I know ...

4. 1o sumup ...

I. Further developments in thick and thin circuits will extend the
range of values achievable using deposition and evaporation tech-
niques, although some applications may still require “pellet” type
components.

S. Intensive efforts have been devoted to ...
6. The efforts continue in the direction of ...
7. It appears that the (process) will ...
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That’s not an easy or unexpensive accomplishment. Each add;-
tional level of miniaturization has added to the chip makers’ expenses

[t costs at least $2 billion to build a chip-manufacturing plant today

Moreover, at a certain point of miniaturization, Quantum laws take
over and prevent devices from working according to the classical law:
of physics that govern the operation of conventional chips.

6. KoHTponb yMeHus aHHOTMpOBaTb U pecdepnpoBaThb.

Texkcer 1.3 C

I IpoynraiiTe TEKCT H KPaTko H310XKHTe €10 CoJerkaHHe Ha pycckoM sizbike. O3ariaBere ero,

As more ways are found to jam circuitry onto silicon chips, a new
barrier to smaller and faster computers is emerging. The plastic or ce-
ramic package that carries electrical signals on wires in and out of the
chip is still bulky — sometimes 20 times as big as the chip.

One solution, promoted by National Semiconductor Cooperation
and others, is tape automated bonding. Instead of the wires and prongs
(uTeIpb) now used to connect chips, connections are etched 1nto coo-
per foil. These connections are five times closer together than the prongs
are. IBM has tried abandoning chip packages altogether, connecting the
chips directly to a surface containing multiple levels of wiring.

Texkcer 1.4 C

ITpounTaiiTe TekcT. CKaXHTe Ha aHIIHICKOM A3biKe, YTO BBl Y3HAJH: a) 00 electronic
industry wu films; 0) o zigzag pattern v capacitance.

Bapuaut |

Even before the invention of the transistor the electronics industry
had studied the properties of thin films of metallic and insulating mate-
rials. Such films range in thickness from a fraction of a micron, or less
than a wavelength of light, to several microns. (A micron is a millionth
of a meter; the wavelength of red light is about 7 micron.)

BapuaHT 2

A typical thin-film resistor consists of a fine metal line only @
few thousands of an inch wide and long enough to provide the de-
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sired value of resistance. If high precision is required, laser-trimming
isused. If high values are desired, the line can be laid down ina zigzag
pattern. To form a capacitance one can lay down a thin film of insu-
Jating material between two thin films of metal.

7. KOHTpONbL YMeHNAa cnywaTtb U roBOpPUTDb.

1.21. OTBeTETe pa3BepHYTO Ha CJleyIollHe BONPOCH:

1. What were the most important facts for the development of elec-
tronics? microelectronics?

2. Why could not early transistors satisfy the needs of the growing high-
speed computers industry and microwave communication systems?

3. What is the major difference between electronic systems and mi-
croclectronic devices?

1.22. H310XHTe KpaTKo cojlepXkaHHe OCHOBHOIO TeKCTA Ha aHIIHHCKOM sA3biKe. Oc-
HoBHas TeMa coobueHus: “Electronics Began with the Development of the
Transistor”. McnoJb3yiite ciiexyomue Kiuile:

—

. The author examines ...

The evolution of (integrated circuits) must begin with the devel-
opment of ...;

In the broad sense (an integrated circuit) is a combination of ...;
As (chip density) increases ...;

The (circuit density) begins ...;

Details are given of ...;

In summary, (the integrated circuit) offers ...

S

NonmesWw

1.23. TIoaTBepmiTe MM ONpOBeprHUTE MPOrHO3bI O PA3BHTHH NEKTPOHHKH, BbICKA3aH-
Hble crnielHa McTaMH B 70-e roast. Ucnons3yiire cienyioutne BoipaXkeHHs:

1. Asfaras I know ...
2. To my knowledge ...
3. Forall [ know ...
4 Tosumup...

I. Further developments in thick and thin circuits will extend the
range of values achievable using deposition and evaporation tech-

niques, although some applications may still require “pellet” type
components.

S. [Intensive efforts have been devoted to ...
6. The efforts continue in the direction of ...
7. It appears that the (process) will ...
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2. Hybrid microwave devices will decrease in importance as trye p A3 AE A BT“pﬁ“

microwave integrated circuits become more economical.

3. The use of an electron beam instead of a light beam in the photo. -
graphic process will result in integrated circuits with vastly in.
creased numbers of functions per chip.

4. Maternals other than silicon will be used, and other phenomen

and structures besides junction barriers formed by p and » impur)- (cHo8Hot mexcm: Semiconducting Materials Engineering Progress.
ties can be considered.

[pammamuyecKkue A6aeHuU: Turnbl npaBoro onpenejeHUs:. Cnocobbl UX

1.24. 1. J1aliTe onpeae.ieHHe THIIOB HHTErPAILHLIX CXEM. nepesoja.
2. O6cyamTe npo6iemMbl HCNOIb30BAHUS [0J1YNPOBOAHHKOB. [Iepeson cnoB one, ones, that, those, it.
3. OGcynHTe npenMyIecTBa MHKPO3JIEKTPOHHKH. PP
Sl P " JexcusecKue R6AeHUA: KoHTekcTyanbHOE 3HayeHHe CJIOB maintain,
4. Pacckaxknte 00 31€KTPOBHBLIX KOMIIOHEHTAX, HCNOAb3Ys CTPYKTYPHO-IOTHYeC- turn

KY10 CXeMy: [lepeBon cyoB ¢ npedukcaviy sub-, super-,

over-, under-, semi-.

Electronic elements

/ \
passive ITEPBOE 3AHATHUE

P~ <.

transistors, tubes semiconductor resistors,
diodcs, devices capacitors, Pa60Ta B ayantTopuu
optoelectronic ' relays,
elements, pnntcd boards,
power transistors, switches, 1. MposepbTe, 3HaeTe Nu BbI cneaytowiue CNOBa.
rectifiers dynamics, etc.
CioBa, HMeKOILHE OJIHHAKOBBI KOpPEeHb C PYCCKHMH CJI0OBaMH
focus v contact n accompany v  proportionally adv
Y associate v reflect v start v composition n
discrete semiconductor devices ICs dominatev  dominant a silicon n dlffusmp n
Cénter v effect n patent v foundation n
\ Portion n
HIC monolithic IC Cnosa HCXOJHOI'O YPOBHA H NpeallcCTBYIOLIEro pas;iea
/\ density performance n resistance n improvement n
SCaling » dimension n area n cause v
MICTOProcessors memory devices logic array’s ' g0al » reliability n require v variety n
Cxtent » foundary » research n propose v

Suggest v previous a apply v define v
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2.1.

DWW — hali ol WD -

e

N =

LnHWwh —

. YyuteCb nepeBoaunTb.

O3HakoMETech C THIIAMH NIPABOIO onpe/ieJieHHS CYLLeCTBHTEILHOrO H NepeBeIuTe
HX (BLIMTOTHAETCA YCTHO).

N ..+ Ved... +V!

The state of art influenced by the development was ...

The prediction followed by the change of the pattern can help ...
The event faced by the designers was ...

The wire joined completes ...

N ..+Ved... +prp+ V!

The capability relied upon is reached ...
The technique referred to in the paper responds ...
The benefit called for can be achieved ...

The array thought of points out that ...

N+ Vio pass + V!
The concept to be referred to evolves ...

. The point to be reached exceeds ...

The mode to be considered stems from ...

. The reliability to be achieved reaches ...

N'!' + Adj + enough + Vio + V!

The impetus strong enough to give rise to the development is ...
The shift large enough to be considered was ...

The vehicle heavy enough to handle the load is ...

The shrink small enough not to be considered was ...

Num + (N) + Adj + V!
The shrink 5 cm long is marked ...

The unit 4 m high was used for ...
The film 1 mm thick is used ...

N'! + Adj (tvna available) + V'

Improvement available is ...

Performance necessary can ...

Chip area present is ...

Technology similar to the previous one is ...
The shift possible is used ...
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DB

W N

2.2.

B W

N'+in/under + N>+ V!

. The prediction in question gives ...

The event under consideration shows ...
The vehicle in operation reaches ...

The pattern in use marks ...

The chip under development provides ...

N' + Ving + N?

. The wire linking the ends was ...

The benefit predicting the result fits ...

. The reliability concerning the device points ...

N+ Ved + V!

. The dimension required is responsible for ...

The concept produced fits ...

. The response achieved is ...

BuisiBHTE onpe;iennTebHble GJOKH CYLIECTBUTEILHONO C NPABBIM ONpe/ie/ieHHeM.
ITepeBennTre npenioxkenns, Hcxoasa U3 hbyHKIMH CJ10B Wi 0JIOKOB B Mpe/T0XKEHHH:

. The high level of control of film thickness and resistivity unifor-

mity required has led to the study of the kinetics of the deposition.

. Time delay associated with the interconnection is dependent on

two parameters.

. The markedly different growth rate observed implies that gas phase

equilibrium is not established.

. Too much time spent in synchronization can diminish the bene-

fits of parallel processing.

. Different kinds of parallel processing software may permit syn-

chronization to be achieved.

. The member of lanes affects the speed at which traffic can move.

Hailnure n nepeseinTe peyeBbie 0Tpe3KH, B KOTOPLIX CJ10Ba one(s), that u those
SBJISIOTCA 3aMEeCTHTEISAMH CYIIeCTBHTEILHOIO.

one, ones
one of more units 5. one single crystal
one more unit 6. one ofthe benefits
one more advantage 7. not a static field but a dy-

one or more advantages namic one
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11. complete ones

12. applicable ones
13. Two small computers often
cost less than one large one.

8. not a special acceptor but a
conmon one
9. one may make an effort
10. one can predict

that, those

3. is lowerthan that provided by
the new technique

4. are more beneficial than
those of the new pattern

is like that of a substrate
9. is much more than that pro-
duced recently

P
.

2.4. B crenyomuXx npeiloKeHHAX itne nepesoantcs. OObACHHTE NPH'HHY. IlepeBe-
[IMTe.

It was necessary to increase the functions of the Flevice.

It is apparent that low power consumption is of 1mportanc?.

It was the development of the transistor that changed the picture.

It is known that the transistor had an advantage over the best vac-

uum tubes. o

It appears that the object of the research is significant.

. Latency (3aaepxka) is the time (in seconds) it takes to place a
message on the interconnect. . .

7 Parallel database technology can make it possible to overcome

memory emits.

G e

o\

OCHOBHOW TEKCT

lrl—
1. IlepeBemuTe YCTHO C ;IHCTa MepBYIO HaACTh ocHoHoro Tekcta (I) noa pykoBo
CTBOM npenojasaTens.

1-
2. IlepeBednTe MHCHMEHHO CO C10BapeM BTOPYIO 4aCTh OCHOBHOIO TeKCTa (BbINO
HSIEeTCS CAMOCTOATEILHO KaK ioMalliHee 3a/1aHue).

3. O3HaKoMbTeCh C TCPMHHAMH OCHOBHOIO TEKCTA:

solid state — TBcpaO€ COCTOSIHHE )

junction transistor — MJ10CKOCTHOM
TpaH3NCTOp; TPaH3UCTOP C p-n NEpe”
X00M

feature size — pa3mep 3jieMeHTa

time delay — BpeMeHHas 3anepxKa

net effect — yncToiit addexT

geometry design — TMTNonoruyeckoe
NPOCKTUPOBaHMNE CXCM

Pas3des 2 lleproe 3anatue 0]

an—

IC (integrated circuit) — MHTErpajibHas
cxeMa, UC

MOS (metal-oxide semiconductor) -
CTPYKTYpa McTaUl-OKCHA-NOJYNpo-
BoAHKHK, MOII-cTpykTypa

VLSI (very large-scale intcgration) —
cBepxbobiuast UC, BUC

Semiconducting Materials
Engineering Progress

(I) In microelectronics, the steady reduction of IC feature sizes',
accompanied by high current densities and increasing demands of elec-
trical performance, has focused the attention of technologists on new-
er materials which exhibit 2 characteristics such as low contact resis-
tance, reduced vulnerability ? to electromigration, and processibility ¢
at low temperatures.

Over the years, the device size has been reduced tremendously.
Improvements available * in materials technology have allowed inte-
gration of more and more devices on the same chip resulting in in-
creased area. According to the theory of scaling, the smaller dimen-
sions of a MOS transistor should enhance® its speed. This should
proportionally increase the circuit speed. Indeed, for smaller circuits
it does happen. However, for large circuits, the time delays ’ associated
with the interconnections can play a significant?® role in determining®
the performance of the circuit.

As the minimum feature size is made smaller, the area of cross
section of the interconnection also reduces. At the same time a higher
integration level '° allows the chip area to increase, causing the lengths
of the interconnections to increase. The net !! effect of this “scaling of
interconnections” is reflected into an appreciable ' RC time delay. For
a very large chip with extremely small geometries, the time delay asso-
Ciated with interconnections could become an appreciable portion of
the total time delay, and hence the circuit performance could no long-
er be decided by device performance.

Thus, as the chip area is increased and other device-related !’
dimensions are decreased the interconnection time delay becomes
significant compared to the device time delay and dominates the chip

Performance. These are dominant factors limiting device perform-
ance.
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Performance isthe obvious goal of VLSI; reliability is a more sub-
tle " one. Therefore, new materials are required for VLSI intercon-
nections.

The design > of any machine or a device has always been limited
by the materials available. The problem in question was that materials

could be designed and tailored ' for any new structures.
Semiconductors are used in a wide variety of solid-state devices

including transistors, integrated circuits, diodes, photodiodes and light-
emitting diodes.

Several elements in and around group IV of the Periodic Table
show intrinsic 7 semiconductor properties but of these Ge and Si (and
to a lesser extent Se) alone have shown chemical and electrical prop-
erties suitable '* for electronic devices operating near room tempera-

ture.
Germanium and silicon were the first se miconductor materialsin

common ¥ use.

A great contribution? to the study of semiconductor physics has
been made by the prominent Soviet scientist A. F. Yoffe. [t wasin 1930
when Academician A.F. Yoffe and his co-workers started a systematic
rescarch in the field of semiconductors.

The diffusion theory of rectification?' on the boundary of the two
semiconductors was elaborated by B. 1. Davydov, a Soviet physicist, 1n
1938. Experimental support of his theory was of great importance in
the investigation of processes occurring?2 in p-n junctions.

Right after (kak pa3 nocine) World War 11, physicists John Bardeen,
Walter Brattain and William Shockley, and many other scientists.
turned 2 full time to semiconductor research. Research was centered
on the two simplest semiconductors — germanium and silicon.

Experiments in question led to new theories. For example, Will-
iam Shockley proposed an idea for a semiconductor amplifier >* that
would critically test the theory. The actual device had far less amplifi-
cation than predicted. John Bardeen suggested a revision theory that
would explain why the device would not work and why previous exper-
iments had not been accurately foretold by older theories. In new ex-

periments designed to test the new theory they discovered an entirely
new physical phenomenon — the transistor effect. In 1948, W. Shock-
ley patented the junction transistor. Junction transistors are essentially

Pas3oes 2. lepnoe 3ansTHe
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_f,c?lld-state de\_/ices having three layers of alternately 2 negative or
jtive ty e semiconductor material. P
tmce’([l'zi Oezgley hls:)orylcg)f1 ;nodern semiconductor technology can be
cember when J. Bardeenand W. B '
\ . . i . Brattain observed
transistor action through point cont '
. acts applied to polycrystalli
manium. Germanium has becom ial i o use. It
. e the material in co
was realized that transistor actio ithi i
. n occurred withi 1 i
of polycrystalline material. " thesingle grains™
. lG. Teal origipally recognized?® the immense?’ importance of
g;:gs.e—clrysta'l sel.mconduc.tor materials as well as for providing the
[1)9 4)1,91(;2}11 artealllzatlon (l)lf the junction transistor. G. Teal reasoned *° in
, polycrystalline germanium’s unc 1
! ontrolled resista
electronic traps> would affect 3 i o
ct’2 transistor operati 1
trolled ways. Additionally 33 S S e—
: : y >, he reasoned that pol '
rial would provide inconsi ki s b ot
stent product yields and th
He was the first to defi ' s 00 o,
ine chemical purity?4, high d
perfection ** and uniformit s o oo
i y of structure as well as c
ical composition (i. e. don o af the
: . €. or or acceptor* concentration
: . of the
single-crystal material as an essential foundation for semi !
tor products. micondue:
terial"l"h.ei .next def:_ade witnessed *’ the “universal” semiconductor ma-
e , Si 1con.”Slhcon gradually gained *® favour over germanium
e “universal” semiconductor material. *

Silicon is to the electroni i
_ ronics rev :
N ity olution what steel was to the in-
- é:li)n(sl:;fr(;nshas btc}:len the backbone (octoga) of the semicon-
ince the inception of co ial ‘
S g Al mmercial* transistors and
Circuitls]?siot;:;:ftl;tt, Iro:(c;':.oflsnllcon as a material for microelectronic
e*"1n large part to the pr i ' -
St DHLADIE . properties of its oxide.
thax 111;%(())nngOXIde Cls Iaf clear glass with a softening*' point higher
’ grees C. If a wafer? of sili i -
Sphe silicon is heated in an atmo-
its sur:f :CfCO)fl}'ﬁel;_ lor water vapour®, a film of silicon oxide forms (())n
. The film considered is hard
well. . and durable ** and adheres
[t makes an excellent insulator. The silicon dioxide is particu-

arly im . . .
s aportax:: in the fab_ncatlon of integrated circuits because it can
mask * for selective introduction of dopants ¥’
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Silicon’s larger band *® gap *° permitted *° device operation at higher
temperatures (important for power devices) and thermal oxidation of
silicon produced a non-water-soluble stable oxide (as compared to
germanium’s oxide) suitable for passing p-n junctions, serving as an
“impermeable *' diffusion mask” for common dopants, and as insula-
tor coating* for conductor overlayers >3.

Oxygen concentration present influences many silicon wafer prop-
erties, such as wafer strength, resistance to thermal warping (cka4ok),
minority carrier lifetime and instability in resistivity.

The presence of oxygen contributes to both beneficial and detri-
mental>* effects. The determental effects can be reduced if the oxygen
is maintained » at less than 38 ppms. Thus, the oxygen range > of the
wafer present should be controlled. The results achieved with silicon
are great.

However, although the silicon wafer clearly is a fundamental in-
gradient in the fabrication of an integrated circuit, the silicon materi-
als specification’’ may not be critical element in developing a success-
ful new IC product strategy.

Large-scale integration (LSI) of devices has put great demands
on electronic-grade single-crystal material. The semiconductor indus-
try now requires high purity and minimum point-defects concentra-
tion insilicon in orderto improve the component yield per silicon wafer.
These requirements have become increasingly stringent > as the tech-
nology changes from large-scale integration (LSI) to very large-scale
intcgration (VLSI) and very large-scale integration (VLSI) to very high
speed integrated circuits (VHSIC).

The yield (or circuit performance) of a device and the intrinsic
and extrinsic materials propertics of silicon are interdependent. The
silicon wafer substrate must be practically defect-free when the active
device density may be as high as 10 to 10 per chip.

To increase further the speed of semiconductor devices requires
not only refinements>® in present designs and fabrication techniques,
but also new materials that are inherently & superior to materials pres-
ently being used, like germanium and silicon. New material under con-
sideration is gallium arsenide.

Gallium arsenide has a much higher electron mobility than ger-
manium and silicon. The opportunities® present are as follows: it is

V
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potentially much faster; it has a larger band gap, permitting operation
at higher temperatures; it is chemically and mechanically stable. Mo-
bilities in this high-purity gallium arsenide are about twice those of
germanium and four times those of silicon.

The potential of high-purity gallium arsenide was first explicit ©
ina new gallium arsenide-germanium hetero-junction diode. The het-
ero-junction device has a potential for much faster switching than con-
ventional ® p-n junction diodes. Its calculated switching time is of the
order of a few picoscconds (trillions of a second).

However, the difficulty of producing gallium arsenide of sufficient ¢
purity has limited its application.

Yet, gallium arsenide is far from the end of the story. Any search-

ing for an answer makes contributions. This is the way of developing
better materials and devices.

3. NpoBepbTe, Kak BblI 3aNOMHUNY CRoBa NepBON 4acTWU OCHOB-
HOro Tekcra.

2.5. Ilepemenure Bhizenelnble CJ10Ba/CJI0BOCOYETAHHSA, HCXO/IS H3 3HaYeHHI, NpHRe-
AEHHLIX B CKoOKaX:

. density » (moTHocTb), dense a
vulnerability » (ys3BumocTs), vulnerable g
processibility n (o6paGoTtka), process v
interconnection » (B3auMoCBs3b), connect v
suitable a (mpuronHkrit), suit v

contribution » (Bknaz), contribute v
rectification » (BeinpsiMieHue), rectify v
amplification n (ycunenue), amplify v

layer n (cnoit), lay v

alternately adv (nonepemMeHHO), alter v

. perfection n (coBepuieHCTBOBaHUe), perfect v
. purity n (4McTOTa), pure a

SVPNAUNDE LN -

[~
NI

=
o

IlepeBenure maronm, Hexons M3 3uayenmii COUTBLICTBYIOUWHX CYUICCTBHTEILHLIX:

. delay v (delay n — 3anepxkKa)
level v (level n — YPOBEHb)
. feature v (feature n — XapaKTepUCTHKA)

LN -
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turn v (turn # — MOBOPOT)
trace v (trace n — Cexn)
reason v (reason n — pa3yM, MpUYMHA)

= o

KCOB
2.7. TlepeseanTe clenyoline C10Ba. OOGpaTHTe BHHMaHHe Ha 3Ha4eHHS n;.ye(bumﬂy‘
sub- — n0d, Huxce; super-, over- — C6epx, 6bllE, under- — Huce H semi :

sub-: subdivision n, substructure 2, subcommiittee #
super-: superheat n, superstructure #, supemgtural a, superfast a
over-: OVErgrow v, overworkv, overheat v
under-: underproduce v, undergrow v, undercutting n
semi-: semiconductor n, semicircle n, semiannual a

e
o0

Hepenemrre caenymoue cjioBa, HcXos M3 3HayeHHA UX AHTOHHMOB.

unstable a (stable a — yCTOMYHMBBIIA) )
unconventional a (conventional @ — 0ObIYHBL)
unlimited a (limited a — OrpaHNYEHHbI#) )
uncontrolled a (controlled a — yrnpasJisieMbli1)
unsuitable a (suitable — MOAXONALLUMI)
uncommon a (common a — 0OLIYHbINA)

unlike a (like @ — NoAOOHbIN)

impossible a (possiblc a — BO3M0)KHubeF1)
imperfect a (perfect a — yaeanbHblit)
impurity # (purity n — 4YMUCTOTA)

immobility n (mobility 7 — MOABHXXHOCTD)

AW hH =

— 50N

e ek

4. Yyutecb cnywarb 1 roBOpUThb.

a:
2.9. OTBeTbTE HA BOMPOCHI, HCMOIL3YA uHOpMAaLINI0 OCHOBHOTO TEKCT

- . ()
What would you say about the steady reduction of IC featurf: sizes:
What has allowed the integration of more and more devices On
the same chip? e allow?
What does higher integration level al ow?
What are the dominant factors limiting device performance?
. = l)

_ What limits the design of any machine? |

Who has made a great contributionto the study of semiconductor

physics?

N g

oW
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7. What would you say about polycrystalline materials?
8. What is essential foundation for semiconductor products?

2.10. O%06mHTe HHPOPMaUHIO, 1aHHYIO B OCHOBHOM TeKcTe. PacckaXuTe Ha pyccKom/

AHIJIHIACKOM SI3bIKe, YTO Bbl Y3HAJH O NOJYNPOBOAHHKAX; 00 YueHHX, paboTalo-
KX B 00,1aCTH NOJYNPOBOAHHKOBBIX MATEPHATOB; 0 KPeMHHH H NepMaHHH.

[omaluHee 3agaHue

. TloBTOpHTE THNLI NPaBOro onpeje;eHHs CYlLeCTBHTEILHOIO, IepeBo]] CJIOB one,
ones, that, those, it U BbINONHUTE YNPAXXHEHHS.

2. H3yunre cnoBa M CJ10BOCOYETAHHA NEPBOI YACTH OCHOBHOIO TEKCTA

IlepeBenTe NnHCbMEHHO CO CJIOBApeM BTOPYIO YiCTbh OCHOBHOIO TekcTa. (Bpems
nepesoja — 60 MHHYT)

BHeayautopHaa paboTa

1. YyutecCb nepeBoanThb.

2.11. IlepeBenuTe YCTHO, YUHTBIBasi 0COOEHHOCTH NepeBoa NPaBbiX onpee 1eHHii:

1

. complex electronic systems to be installed are ...
2. new materials to be used are ...

3. materials to be tailorced for new structures are ...

2

l. chips designed for use in military electronic systems are ...

2. a semiconductor amplifier proposed by W. Shockley was pat-
ented ...

transistor operation affected by electronic trap has ...

4. chemical purity influenced by the degree of crystal perfection pro-
vides ...

uniformity of structure relied upon depends ...
6. a wafer of silicon spoken about is heated ...

P

=

e

3
. fundamental factors influencing resistor performance are ...
. a material having a negative temperature coefficient is used ...

NO =
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:re containing the oxide layersis ... .
131 gocp:rirp\:eliz circuit ty%)ically consisting of 10 to 20 transistors
5. f;‘;ssizt.c;;’ action occurring within a single grain of polycrystalline
material shows ... )
1. the way of developing materials
2. an attempt of using impurities
3. the variety of handling the wafer
4. the capability of amplifying the current
5
1. contributions capable to improve are ...
2. new chips commercially available are ...
3. oxygen concentration influences ...
4. insulator coating suitable in the case is ...
6
|. the detrimental effects in question can be reduced ... .
2. a mask under consideration is attributable to the properties ...
3 conventional p-n diodes in operation offer ...
4. the purity in existence makes ...
2.12. OnpenennTe 3Ha4€HHA CJIOB One, ONES, that, those W it, onHpasich Ha CPE/ICTBA KX
BLISIBJICHHS, H NepeBeIHTe NpeUToKEeHH S
one, ones .
1. One of the problems has been solved with the help of electronics
in space communication. .
2. Electronics is not a static field of study, but a dynar_mc one.
3. One should know gallium arsenide has a much higher electron
mobility than germanium and silicon.
that, those .
1. To write code that accesses another application, you rpust instruct
VBA to make the objects in the other application a.vallabk: to you.
2. This is a file on your computer where all thc? Ob_!CCtS, method(sl,
properties, constants, and events for that application are defined.
3. You should qualify the type of that in your s-tatement.
4. Now that you have referenced the object library you can create

and manipulate objects in that application.
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it
1. The XR technology employs a novel trick to get better pictures: it
continually monitors audio and video signals.

2. Itisprotons, atomic nuclei or photons that form ultra-high-ener-
gy COSMIC rays.

3. A digital pulse can travel 10 times as far through a plastic fibre
before it spreads out as much as it does in an equivalent glass fibre.

4. It is difficult to explain how cosmic rays could have crossed such
distances to Earth.

2.13. IlepeBeanTe NUCLMEHHO CO CJI0BapeM BTOPYIO YacTb OCHOBHOTO TeKCTa (Bpems
nepesoaa — 60 MHUHYT).

2. U3yunTte cnoBa n cNOBOCOYETAaHMUA OCHOBHOrO TEKCTa.

4) 6. enhance v noBbIWIATD, YBCJIUUU-
1. feature size — pa3Mepsbl 3JicMeHTa BaThb; YCUJIMBATD

feature n 1. ocobeHHOCTDb; CBOICTBO;

enhancement n 1. yBenuyeHHue, pac-
2. ICTaNb, JICMEHT

IUMpEHUeE; 2. ModepHHU3alLIUA
feature v 1. M306paxaTb, NOKa3bIBaTh; 7. delay n 1. 3anepxkKa, 3anas3ablBa-
2. 6bITb XapaKTepHOMN YcpTOMH HHUc; 2. 3aMeiUleHUE; 3. BpeMs 3anas-
2. exhibit v 1. noka3biBaTh, NPOSIB- AbIBAHMS
JISITB; 2. 3KCMOHUPOBATH
exhibition » 1. noka3s; 2. BbicTaBKa
3. vulnerability n ya3BuMocCTb 3aICPXKH
vulnerable a ysi3BUMbIi delay updating — 3anep>xHasi Koppek-
vulnerable crack — onacHas TpewimHa TUPOBKa

4. processibility n BO3MOXHOCTb 06pa-
6oTKH

delayv 1. 3aaepXxHBaTh; 2. OTKJIaAbIBaTh
delay time — Ben1MYMHA BpcMeHHOM

delay line — xapakTep 3ana3abiBaHus,
BpeMCHHasl 3aJepXKa
processing n 06paboTka phase delay — 3anazabiBaHMe no ¢ase

process n 1. npotiecc; 2. cnoco6 delayed a 1. 3aMeIcHHBIN; 2. ¢ 3aJCpX-
process v o6pabaTbiBaTh KOH

processor n fnpoileccop, obpabarhbi- 8
Bamolce YCTPOUCTBO

array processor — MaTpUYHbIA (BCK-
TOPHDBIi) Npoueccop

. significant @ BaXHbIi; 3HAYUMbIH
significance n BaXXHOCTb; 3Ha4YCHHUE
9. determine v 1. onpenensaTsb, ycTa-
HaBJIMBATD; 2. pellaThb; 3. 3aCTaBJISAITD;

word processor — cuctema obpaboT- 4. OrpaHUYMUBATD
KU TEKCTOB determination n 1. onpeneneHue; pc-
S. available a 1. mocTynHbIit; UMelo- LUeHH1e; 2. YCTAHOBJIEHHE; 3. U3Me-
L{MICS1 B pacniopsiXeHUH; 2. (npu)- pcHHUe
FONHBIN

determinated a 1. onpeneneHHbIH;
availability n 1. HannMuKe; 2. MPUrOIHOCTDL 2. BbIYKCJIEHHBIR

70
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determinate — onpefeJicHHbIA, 3a-
JaHHBIH
10. level n 1. ypoBcHb; 2. NIOCKasi T0-
pU30HTaNbHas NOBEPXHOCTD
fixed level — TOCTOSIHHBI YPOBEHD
level @ 1. oiMHaKOBbINA; 2. TOPH3OH-
Ta/IbHBIA
level v BbipaBHUBATb; ypaBHOBELIMBATD
level down — MOHMXaTb 10 YPOBHS
level off — BLIpaBHUBATb, BHINPSAMIATD
11. net n 1. ceTb; 2. cxeMa, LieTlb
network n 1. cxeMa, L€Mb; 2. cCTh
network congestion — 3aKyrnopka ceTH
12. appreciablea 3aMETHBIi, OLLLyTUMBbIH
appreciate v 1. OLCHHBATD, LIEHUTb;
2. pa3nuyarth
appreciably adv 3aMeTHO, 3HaYyMUTEJb-
HO
13. device-related — CBSI3aHHbIN C YCT-
pOHCTBOM
related a cBsi3aHHDIN; OTHOCSILUUACS
relate v cBsi3blBaTh; OTHOCHTBCS
relationship #» oTHOWEHHKE
device n MexaHn3M, npuodop, ycTpOit-
CTBO
14. subtle g 1. TOHKHH; 2. OCTpbiit; 3. 30.
oueHb HYXHbIA
15. design n 1. MPOEKT, NJIaH, 2. KOHCT-
pYyKLUMS, pa3paboTKa; 3. pUCyHOK, 3C-
Ku3; 4. pacyeT
design v 1. NpOEKTHPOBATD, KOHCT-
pyMpoBaTh; 2. npenHa3HayaThb
designer n KOHCTPYKTOP, NMpOEeKTH-
POBLLHUK
computer-aided design — aBTOMaTHU3N-
poBaHHOE MPOEKTUPOBAHUE
block design — 6104Hasi KOHCTPYKLM
fault-tolerant design — OTKa30yCTOM-
yMBasi KOHCTPYKLHS
geometry design — TOMNOJIOTNYeCcKoe
MpOeKTUpOBaHME CXEM
on-line circuit design — onepaTMBHOC
NpOEKTHPOBAHHE CXEM
option design — NpoeKTHpOBaHHUE €
BbIOOpOM BapHaHTOB

16. tailor v 1. npucrniocabnupath, NOA-
[OHATH, 2. cneunajlbHO pa3pabaThbl-
BaTb; 3. MPOEKTUPOBATDb
tailor-made g 3apaHee 3aflaHHbIA
tailoring n MOJArOHKA, noJcTpoika
field tailoring — nofcTpo¥ika rnoJis

17. intrinsica 1. mpucyuni, cnoﬁcmeii-
HBIH; 2. cymec*rBCHHbm; BHYTPCHHMH;
3. cobCTBEHHBIN (06 3nexmponposoORU-
Kax)
intrinsic equation — npeaonpeacyeH-

Hoe ypaBHEHHE
extrinsic @ npUMecHbli (06 3nexmpo-
npoeodHUKAX)

18. suitableal. Mo XoIsILLMiIA, COOTBET-
CTBYIOILMIA; 2. roHbI
suit v 1. yaoBJeTBOPATD TpeOOBaHH-

fiM; 2. COOTBETCTBOBATDb
suitability n NpUroaHocTb, COOTBET-
CTBHE \
19. common a 1. obumi; 2. NMpOCTOH,
06bIKHOBEHHBIM; 3. pacmpoCTpaHEH-
HBIA
common form — CTaHaapTHasl dopma
in common — BMECTC
in common with — Hapsily €
commonly adv 0ObIYMHO
20. contribution n 1. BKIaL; 2. conei-
CTBHE, yyacTue; 3. COTpyAHUUYECTBO,
paboTa; 4. CTaTbsl, AOK/IAI
contribute v 1. coaeilcTBOBaTh, CNO-
cobcTBOBaTh;, 2. A€NaTh BKJal,
3. IpMHNMATb yYacTne, COTpyaHH-
yaThb
contributor n 1. aBTOp CTaTbH, 2. co-
JeCTBYIOILMH
21. rectification n 1. BoINpAMIJICHHE,
2. DeTeKTUpOBaHHUC
rectify v 1. BHINPSIMJATD; 2. ICTEKTHU-
poBaTh
barrier-layer rectification — BLINpsAM-
neHue Ha 06eJHEHHOM CJI0€
diode rectification — IMOHOE ACTEK~
TUpPOBaHHE
rectifier n 1. BBINPSIMUTEJIb; 2. IHOL

Pa3odea 2 Tlepsoe 3anATHE
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tunnel rectifier — BbINpsAMUTENDb Ha

TYHHCJIBHOM JMOJ€
22. occur v l. nponcXxoauThb, Cy4yaTb-

cSI; 2. NPUXOANTb Ha YM; 3. BCTpevaThb-

csl, MMonagaTbecs

occurrence n 1. cnyyaii; 2. HaMuue;
3. MeCTOHaXOXIEeHUE, pacNpocTpa-
HeHue; 4. BOSBHUKHOBEHHE; 5. BXOX-
JleHHe

failure occurrence — BO3HUKHOBEHHE
OTKa3a
23. turn v 1. o6paliatecsi, npuberaTo;
2. BpalllaTbCsl; 3. COCpEAOTOYUBATD,
HanpasBJsTh; 4. NPUBOIUTD B KaKoe-JI.
COCTOSIHUE
turn aside — OTKJIOHSITBH(C5)
turn into — npeBpalliaTbecs
turn on — BKJIIOMATh
turn off — BBIKJIIO4YATD
turn n 1. NOBOPOT; 2. U3MEHEHMUE;
3. ouepenHOCTh
in turn — no oyepenu
24. amplifier n ycunurtennb
bulk-effect amplifier — ycunurtenb Ha
OCHoOBe 06 BeMHoro 3¢ ¢exTa
charge-transfer amplifier — ycunurenp
Ha [IT13
off-chip amplifier — HaBecHo (BHell-
HUIN) YCUNTUTETIb
on-chip amplifier — ycunurtenb Ha on-
HOM KpUCTaJLJIe C APYTOH CXeMOM
sample-and-hold amplifier — ycunu-
TeJiIb BBIOOPKU ¥ XpaHCHMUS
sense amplifier — yCUJIUTEJIb CYMTHI-
BaHMA
amplify v ycunuBaTh; yBeJIMUMBATh
25. alternately adv nonepeMeHHO
alternate a 1. yepeyrolumiicss; 2. Ipyroi
alter v yepe10BaTh; U3MEHSITHCSH
alternating g nepeMeHHbI
alternating current (AC) — nepemMeH-
HBIN TOK
26. trace v l. npocyieXXuBaTh; 2. MPOBO-

IMTb JIUHUIO; 3. OTHOCHUTb K; OTHO-
CHMTb Ha CYeT

trace n 1. cnen; 2. HE3HAUUTEJIbBHOE
KOJIMYECTBO

traceability n: batch traceability — Bo3-
MOXHOCTb KOHTPOJISI OCJIeI0Ba-
TeJIbHOCTU TE€XHOJIOTUYECKOM 00-
paboTKH NapTUM (NJIACTUH)

27. grainn 1. KpycTawt, IpaHyna; 2. 3ep-
HO; 3. KpYNnMHKa; 4. BOJIOKHO
columnar grain — 3epHO LMWINMHIPU-

yeckolt GopMBEI
grain v |. rpaHyJIMpoBaTb, KpUCTaJ-
JIN30BaThCS1; 2. APOOUTHCS
grained a 3epHUCTBIH, IPaHyJIMPOBaH-
HbII

28. recognize v 1. y3HaBaTb; 2. NpHU3Ha-
BaThb

recognizable @ MoryLuuit 6bITb y3HaH-
HbIM

recognition n 1. y3HaBaHH1e; OMO3Ha-
BaHMe; 2. TpU3HAHUE

character recognition — pacno3Hana-
HUE CUMBOJIOB

29. immensea l. orpoMHBbIit; 2. HEOOB-
SITHBIN

immensely adv ouyeHb, Ype3BLIYaHO

30. reasonv l. 06¢cyXnaTb; pacCyX/aTb;
2. pe3lOMMUpPOBaTh

reason n NpMYMHA; OCHOBaHKeE
by reason of — no npuunHe, n3-3a

reasonable @ yMepeHHbI}; npuemie-
MBI

reasonably adv c 1o0cTaTO4YHBIM OCHO-
BaHUEM

31. trap n oBylUKa; LEHTp 3axBaTa

carrier-trap — LIEHTP 3axBaTa HOCH-
Teneit
electron trap — 3/1eKTpOHHas TOBY1U-

Ka, LIEHTp 3aXBaTa 3JIEKTPOHOB
trap v 3axBaTbIBaTb

32. affect v oka3biBaTh BJMSIHHME, BO3-

HNeNCTBOBaTh

affected g Hapy1ueHHBIH, NOBpeXOeH-
HbI}

33. additionally adv nononHureasHO

additional g JONOJIHUTENBbHBIH
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addition n 1. nonosHcHUE; 2. CIOXEHUE
in addition to — oNOJMHUTENBHO, KPO-
McC TOro
add v npu6GaBaSITh; LOMNOJHSITD
additive n no6aBieHUc, NpUMech,
npucaaka
add-on — yBenuyeHHe
34. purity nyucToTa; 6ecrpuMecCHOCTb
impurity n npuMech
pure a YUCTHIN, GecnpUMeCHBIN
pure oscillation — cvHycounaabHoe
KonebaHue
purely adv UCKIIIOYHUTENIbHO; MOJHO-
CTblO; COBEPIIIEHHO, BIOJIHC
purify v ouM1aTh
35. perfection n 1. 3aBcplLIeHHOCTD, 3a-
KOHYEHHOCTb; 2. COBEPLUEHCTBO
perfecta 1. 3aKoHYCHHBI; 2. UOeab-
HBI
perfect v 1. 3akaH4YMBaThb; 2. COBep-
LLIEHCTBOBATD
perfectly adv coBeplieHHO
36. acceptor n 1. akuenrop, 2. akuen-
TOpHasi IpUMeCh
accept v |. npyHUMaTh; 2. 1ONYCKaTh;
corjlaliaThbces
acceptable g 1. NpUHATLIA, IONYCTHU-
MbIit; 2. MU3BCCTHBINA, pacnpocTpa-
HEHHBIN
acceptance n 1. npyMevka; 2. cornauie-
HUe
accepted a 1. NpUHATLINA, AONYCTU-
Mblit; 2. U3BECTHbIX, pacnpocTpa-
HCHHBIHA
generally accepted — oO1ICIPUHSTBIA
37. witnessv l. OLITb CBUIETENIEM; 2. CBH-
JICTC/IbCTBOBATD
38. gain v |. noayuatb; NnpuobpeTars;
2. yBEJIMUMBATLCS; 3. U3BJIEKATh [1OJb-
3y
to gain acceptance — noJiyyatb npM-
3HaHME
gainn 1. yBesinucHue, MpUPOCT; 2. NpH-
ObLNb; 3. BLIMIpPHILL;, 4. KO3)PULIK-
€HT YCUJIEHHA

collector-to-base current gain — Ko-
3O OULMCHT YCUICHUS TPAH3UCTO-
pa 1o TOKY B CXeMe C 0OLUMM 3MUT-
TepoOM

current gain — yCUJIEHHE 1O TOKY

logic gain — Harpy3oyHasi cnoco6-
HocTb ornyeckoit UC

speed gain — BLIMIPbI LU B 6bICTpOaEH -
CTBUU

gain of control — nojyyeH1e ynpas-
JIeHHs

(1D
39. commercial @ 1. ToproBubiit; 2. Bbi-
rooHbliit; 3. UMEIOLLMIACST HAa pbIHKE
commerce n TOproBJs
40. attributable a npuyacTHbI; Xapak-
TepHBIH
attribute n cBoiicTBO, XapakKTCpHBIN
NpM3HakK, yepra
attribute v OoTHOCUTb, NPUINUCHIBATD
4]1. soften v pa3msiryaTtb
softa . MsIrkMit; 2. KOBKUH; TMOKMUIA;
3. HEMHTEHCHUBHBIN; 4. nporpam-
MUPOBAHHBIN
software n MaTeMaTHUyeckoc obecne-
yeHre DBM
42. wafer n 1. nonynpoBoAHUKOBas
NJIACTUHA; 2. MJIACTUHKA; TJIaTa; Noxa
Jnoxka; 3. kpucrtamn, UC
bipolar wafer — n/n rulactMHa c 6uno-
JISPHBIMUY UHTErpAIbHbIMU CTPYKTY -
paMu
building-block wafer — n/n nnacruHa
¢ cOpMHUPOBAHHBIMHU KOHCTPYK-
TUBHBIMU BJTIOKaMH
customed wafer — n/n nuacTtuHa c 6a-
30BbIMH KpUCTaJU1aMH
etch-separated wafer — n/n nnacth-
Ha, pa3lensieMasi Ha KpUcrajjiax
METOJ10M TpaBJIEHUsI
flat-wafer — nnacTuHa ¢ nyockona-
pajlieIbHbIMHX MOBEPXHOCTSIMH
process development wafer — TectoBast
NJacTUHa, NpUMCHsieMasi Npy pa3-
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paboTKe TeXHOJMOTrM4YecKoro rnpo-
liecca
wafering n pc3ka n/n cIMTKOB Ha niac-
THHBI
wafertrack » aBTOMaTU3UpOBaHHas
cucTeMa o6paboTKH 1/mn NiacTvH,
ynpasisieMasi MUKpoOIMNpoliecco-
pOM
43. vapour n nap, napol
dopant vapour — napsl acrupyrouleit
npuMecH
saturated vapour — HacbllLIeHHBIK Nap
vaporization n ycrnapeHue; napoobpa-
30BaHHeE
44. durable g 1. npoyHbI; 2. AIUTENDb-
HBII, IONTOBPEMEHHDIA
durability n 1. npoyHocTb; 2. npolon-
XHUTEJNIbHOCTD, CPOK CJ1yXXObl
duration 7 NpooONXUTENBbHOCTb
45. adhere v |. npununare; 2. npuaep-
XXUBATbCS YCro-J.
adherence n 1. coenuHeHUe, cLenie-
HHe; 2. cobnoieHHne
adhesion » npuiMnaHue, cUeMJICHUC
adhesive n 1. k1eit, anre3us; 2. aare3us
adhesive join — K1ceBOe COeIMHCHMUE
46. mask n poTo1abioH, Macka; Mac-
KUpYIOLLUU T cnoit
mask v MacKupoBaTh
deposition mask — 1wa6noH nng ¢op-
MHPOBAHHSI METAJJIM3aLUH
doping mask — wa6noH nnis ¢popMu-
POBaHMsI JIerMpOBaHHLIX obs1acTeii
evaporation mask — Macka [Uisl Hanbl-
JleHus
exposure mask 1. ¢poTowiabnoH; 2. ¢po-
TOPE3UCTHBIN MAaCKUPYIOLLUHA ClION
in situ mask — JjokanbHas Macka
master mask — 3Ta1OHHbI/f OpUTrHUHaN
¢oToliabnoHa
metal-on-glass mask — MeTaLIM3UpO-
BaHHBIN poTolLIab/IoH
moving mask — cBoboaHasi Macka
overlaid mask — viacka Han/n niacTu-
He

production mask — paboyuit wabnoH
self-aligned mask — caMocoBMelLCH-
HBII 1Wa6JoH
maskant n MmaTtepuan anst opMHUpo-
BaHMSI MACKMPYIOLLLET O CJI051
47. dopant n ncrupylollasi NpUMech;
IndpPy3aHT
donor dopant — JOHOpHast NIpUMecCh
implanted dopant — MOHHOMMINAHTH-
pycMasi NpUuMech
impurity dopant — JicrupyoLuas npu-
McChb
spin-on dopant — npuMechb, HAaHOCH -
Masi Ha MOBEPXHOCThb N/MN
doped @ nermpoBaHHbI
doper n ycTaHOBKa /U151 JIETUPOBAHUS
dope v nerupoBaTth
doping n nerupoBaHue
48. band n 1. nonoca yacror; 2. neHTa,
TeCbMa
band pass filter — nonocoBbIit GUNBLTP
49. gap n 1. npoMeXyTOK, UHTEpBAJ;
2. npobcn, nponyck; 3. pa3pbiB, 3a-
30p
band gap — 3anpewieHHast 30Ha
direct gap — 3anpelleHHast 30Ha ¢
NpsiIMbIMU NEepexoaaMu
graded band gap — njlaBHO U3MCHSII0-
L1asicsl 3anpeLicHHast 30Ha
mask gap — 3a3op Mexny ¢oro1ab-
JIOHOM M /N NJIacTUHON
proximity gap — MMKpo3a3op
50. permit v no3BosISITh; pa3peliaThb
permission n pa3pelleHue
permissible ¢ pa3pciuaemMbiit, monyc-
TUMBIA
51. impermeable a HcnpoHULIaeMbI i
permeate v IpOHUKATb
permeable a npoHHLaeMBbli
52. coatingn 1. NoKpeiTUC, CNOM; 2. Ha-
HeceHUeE NMOKPLITHSA
dip coating HaHece H1E NOKPLITHUS Me-
TOJIOM MOTrpYyXeHMUs
coat n NOKpbITHE, 060N0YKa
coat v NoKpbIBaTh, OOLLIMBATD
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53. overlayer n nokpbiTHe, BCPXHHUH
c/ou
layer n 1. cnoit, nnacT; nneHka; 2. ypo-
BEHb
layered architecture — nepapxuucckas
CTPYKTYpa
lay v 1. KnacTb, NONOXUTD; 2. U3Na-
ratb, opMyaupoBaTh; 3. COCTaB-
JISITb MJIaH
barrier layer — 3anupalolinit cnoi
buried layer — ckpbIThIHt cliol
cap layer — repMcTU3UPYIOLLLIUA CNOTA
evaporated layer — HanbU1EHHBIM ClIOM
host layer — HcXxooHBIH cOM
multiple layer — MHorocnorHas rieHka
registered layers — coBMelUeHHbIE
clou
sandwiched layers — cnou Tpexcioii-
HOM CTPYKTYPpbI
supported semiconductor layer — n/n
cJIoit Ha NOAJIOXKE
layout n TonoJsiorus; pazpaborka To-
MOJIOTUH
lay out v KOMNOHOBaTb, TPACCUPOBATH
54. detrimental a BpenHbIil, HeXena-
TeJIbHBIN
detriment n Bpen
55. maintain v 1. noanepXxuBaTb, CO-
XPaHsIThb; 2. 00CNYXHBaTh; 3. NpoOaOJI-
XaTb; 4. YTBEpPXIaTb
maintenance n 1. yXxon, PCMOHT;
2. nooaepxxa; 3. obcyyXxXuBaHue
maintenance panel — HMHXeHepHBIA
nynasT
maintenance test — 3KCMnyaTallMOH-
Hble UCMBITAH U
56. range n 1. psn; uens, 2. o6JacTh
pacnpocTtpaHeHus; 3. npeaes, nMana-
30H; 4. MNMPOTSIXEHHOCTD
range of action — paamnyc nectbus
range of application — o6sacTb npu-
MeHeHUsl

range v 1. KnaccudUUMPOBATD; 2. KO-
NebaTbCs B npeaenax; 3. TAHYTbCS,
PacCrpOCTPaHATLCS
ranging n onpcacJieHUe pacCTOsIHUS,
MacluTabupoBaHue
57. specification n 1. cneundukaums,
MHCTPYKIHS; 2. NoApoOHOCTH
specify v 1. ToUHO onpenensiTs; 2. na-
BaTb crielMpHUKaL 1o
specific a .’ xapakTepHBI; 2. TOYHBIH;
3. yaenbHbI
specifically adv 1. ocobeHHO; 2. TOY-
HO; 3. B YACTHOCTH
58. stringent a cTporui, TOYHHINM
59. refinement n 1. ycoBeplLueHCTBOBa-
HHe; 2. OYUCTKA
refine v |. coBeplUeHCTBOBATD; 2. OYU-
11aThb
refined g oyMLLIEHHBI
60. inherently adv no cyuiecTBy; no
CBoell npupole
inherent @ npycywmit, CBOMCTBCHHbIN
inherit v yHacnenoBarb
inherited error — yHaciegqoBaHHas
OLUMOKa
61. opportunity n BO3MOXHOCTb
take an opportunity — BOCIo/1b30BaTh-
CSs1 BO3MOXHOCTbIO
62. explicita l. sBHBIN; 2. psiMOi, He-
nocpeacTBeHHBIH; 3. NoaApOOH b1
be explicit - 30. sicHO NposIBUTLCS
explicit flow-chart — nogpo6Has
6nok-cxeMa
explicit function — siBHasi pyHk LKA
63. conventional g 1. oOLLICNIPUHSATHI; 2.
CTaHIapTHLIA, TUNIOBOM; 3. OOBIYHBII
conventional design — 6a3oBoe npoek-
TUPOBAaHHUE
conventional memory — 6a3oBasi na-
MSATh
64. sufficient a 1ocTaTOYHBIA
sufficiently adv nocrtatoyHo
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3. lNpoBepbTE, Kak BbI 3aNOMHUNKX CNOBA.

2.14. 3anvwnTe nepeBo/l AAHHbIX peYeBbiX OTPe3KOB:

(1-10):

(11-20):

(21-30):

(31-40):

(41-50):
(51—64):

the feature of the gate; a feature size; to exhibit the pattern;
to exhibit the performance; vulnerability to the response; to
process the data; the arrangement of the processor; the avail-
ability of chips; to enhance the speed; time delay; a signifi-
cant prediction; to determine the capability; the level of de-
velopment

the net effect; to appreciate the feature; an appreciable ex-
tension; to contribute efforts; an arrangement suitable for
the purpose; a mode in common use; a contribution to the
processing

toconcern the events occurred; to turn full time to research;
to amplify the sensitivity; to trace the operation

to affect the response rate; to add some points; to achieve
the metal purity; the perfection of the rectification; to wit-
ness the event; to gain similarity; to be attributable to the
emergency

a durable mark; to act as a mask; to permit the size shrink
an insulator coating of a conductor; to predict detrimental
effect; to refer to a conventional state; sufficient purity

2.15. Haiiaure B ocHOBHOM TeKcTe (NepBasi YacThb) aHIIHHCKHe 3KBHBAJIEHTH CJIENy10-
IIMX peyeBbIX OTPE3KOB H 3aNHLIKTE HX:

SWVOPNAULH LN —

et
DN =

NOCTOSIHHOE YMeHblIeHHUe pa3mepoB UC

HOBBIC MAaTEpPUAJIbl UMEIOT TAKUE XapaKTEPUCTHUKH, KaK ...
YCOBEPLLIEHCTBOBAHM S, JOCTUTHYTHIE B TEXHOJIOTUHU
pa3Mephl TpaH3UCTOpa

3aJIEPXXKU MO BPEMEHH, CBSI3aHHBIE C ...

ornpeaesieHUe XapaKTePUCTHUK CXEMbI

0osiee BLICOKMIM YPOBEHb MHTErPALIMM MO3BOJISIET YBEJTUYUTD
NOBOJIBHO 3HAYUTE/IbHASA 3a1€PXKKa MO BpeMEHU
KOHCTPYKLMSA JJI0OOro ycTpomcTBa

. 6oJIBLLOM BKJIAJ B U3YYEHHE ...

. HCcJieqoBaHMeE MPOLIECCOB, MPOUCXOAAILMX B p-n Iepexoaax
. ype3BblvaiiHasg BaXXHOCTb I0JIyTIPOBOJHHUKOBBIX MAaTEpPHUAIOB
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13. nMocBATHUJIM BCce CBOE BpeMsl MCCJIEJOBAHU IO NOJYTIPOBOJIHUKOB
14. onpeneanTh XMMHUYECKYIO YUCTOTY

4. Yuntecb KpaTko n3naratb coaepxaHue Tekcra.

2.16. KpaTko H3J10)KHTe coliepXaHHe OCHOBHOIro Tekcra. IIpH KpaTKoM H3/10XKeHHH co-
JlepXaHHSA TeKCTa HCINOJib3yHTe ClleAylolllHe peueBble OTPe3KH:

.. has focused the attention on ...

... have allowed integration of ...

.. should enhance the speed ...

.. allows the chip area to increase ...

.. are required for interconnections ...

... sShow intrinsic properties ...

... was centered on two semiconductors ...
.. has become the proper material ...

.. gradually gained favour ...

R RNl R o
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BTOPOE 3AHATHUE

PaboTa B ayautopumn

1. MNpoBepbTE nOMalLHEe 3aanaHune.
1. IlpoBepbTe DHCLMEHHDI NepeBO BTOPOH YaCTH OCHOBHOTO TeKCTA.
2. IlposepbTe ynpaxHenus (Bbi00poyHo).

2. MpoBepbTE, KaK BbI 3aNOMHUNN CNOBaA.

3. Yuntecb nepeBoOMUTL.

Tekcr 2.1 B

IlepeBeanTe TEKCT YCTHO (C UCTA). 3HaUYeHHe BbiIEJEHHBIX CJIOB Bbl CMOXKETe NOHATD
M3 KOHTEKCTa.

GaAs MESFETs Research

Many years have passed since the bipolar transistor was invented by
Shockley in 1948. Bipolar technology has highly matured today, and the
structure of Si bipolar transistor has been improved almost to its physical
limits. The upper frequency limit of its practical application is consid-
ered to be 4 Ghz regardless of advances in technology.

In 1966, C. A. Mead demonstrated the possibility of transistor with
a very high cut-off frequency employing a GaAs field effect transistor
with a Schottky barrier gate. Since then, GaAs MESFET research and
development efforts have been made in many laboratories around the
world. The main purpose of the development of GaAs MESFET is to
obtain three-terminal microwave semiconductor devices which can be
used to develop microwave amplifiersto replace the parametric low noise
amplifiers and the travelling wave tube power amplifiers.

In the last several years, GaAs MESFETs have made remarkable
progress in both low noise GaAs MESFET amplifiers, resulting in a sub-
stantial reductionin the cost of microwave communication systems. High
power GaAs MESFETs replaced some TWTs, guaranteeing a much long-
er lifetime and a smaller size than the TWT.
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Tekcr 2.2 B

IlepeBeanTe TekcT nUCbMeHHO co croBapeM. OOpaTHTe BHHMaHHe Ha nepeBojl Bbie-
JeHHBbIX coB. Bpems nepesona — 15 munyr. I1poBeprTe nepeBosi B ayAHTOPHH.

BapuanT 1

Speedier Semiconductor Chips

The ongoing microelectronics revolution was ushered in over 50
years ago by the introduction of silicon-based semiconductor chips.
The circuits speeds in some advanced computer equipment are now
approaching the theoretical limits of silicon, and for many years scien-
tists have been experimenting with faster-working alternative materi-
als. Harris Microwave Semiconductor, of Milpitas, Calif., recently in-
troduced two digital integrated circuits made from one exotic alternative
to silicon: gallium arsenide.

Electronic chips made from gallium arsenide have been available
in the past, but usually only on a prototype basis. The new Harris chips,
both of which are designed for use in sophisticated telecommunica-
tion equipment and military electronic systems are the first commer-
cially available off-the shelf gallium-arsenide I1C chips. The manufac-
turer says they work five times faster than the speediest of today’s
silicon-based counterparts.

Bapuanur 2

Silicon and Germanium

The two elements we can now concentrate on, as by far the most
important semiconductors, are silicon and germanium. Silicon is one
of the most plentiful elements in the world, but occurs in chemical com-
pound such as sand (silica), from which it is difficult to extract pure
silicon. The element can be isolated by the reduction of silicain an arc
furnace. It then contains small quantities of calcium, iron, alumini-
um, boron and phosphorous as principle impurities. Alternatively, sil-
icon can be prepared by the pyrolytic reduction of silicon tetrachlo-
ride and in this way the material can be obtained free from analytically
detectable quantities of boron and phosphorus.
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Germanium is comparatively rare but it is rather easier to refine.
It should perhaps be mentioned that the list of semiconductors given is
not confined to elements; increasing attention is being paid to semi-
conductor compounds such asindium antiminide and other compounds
of group III with group V elements.

3. Yuntecb aHHOTUpPOBaATL U pechepupoBaTh.

Tekcer 2.1C

a) IlpounraiiTe TekcT. BbisBHTe 0CHOBHYIO HHOpMauHI0 Kaxkaoro ab3aua. 3anu-
IUHTe AaHHYI0 HHopMaLHIo (B BH/le N0 /1eXalllero H ero cKalyemMoro) Ha pycCKom
asbike. [IpoBepiTe NpaBHALHOCTL NOHHMAHHSA TEKCTA.

6) ITpoumraiiTe TeKkCT elne pa3 H cocTaBbTe KpaTKHil pedepaT Ha aHIJIHICKOM SI3bi-
Ke. Ucnosb3yitTe cieayronye Kinuie:

The review surveys ...
The author shows the advantages of GaAs. They are ...
The conclusion is as follows ...

Semiconductors as Materials

A semiconductor is a material having a resistivity in the range
between conductors and insulators and having a negative temperature
coefficient. The conductivity increases not only with temperature but
is also affected very considerably by the presence of impurities in the
crystal lattice.

Types of semiconductor material commonly used are elements
falling into group IV of the Periodic Table, such as silicon or germani-
um. The donor and acceptor impurities are group V and group III ele-
ments, respectively, differing in valency by only one electron.

Certain compounds such as gallium arsenide (Symbol: GaAs)
which has a total of eight valence electrons, also make excellent semi-
conductors.

GaA:s is a direct-gap II1-V semiconductor that has a relatively
large band gap and high carrier mobility. The relatively high carrier
mobility allows the semiconductor to be used for high-speed applica-
tions and because of the large energy gap it has a high resistivity that
allows easier isolation between different areas of the crystal. The con-



110 MuKpO3AeKTpOHMKA® HacTosmee 1 Dynyuee

duction band is a two-state conduction band; some electrons there-
fore are ‘hot’ electrons, i.e. they have small effective mass and higher
velocity, this resulting in the Gunn effect.

GaA:s is difficult to work since diffusion of impurities into the
material is extremely difficult. Epitaxy, or ion implantation must
therefore be used to produce areas of different conductivity type. The
main uses for gallium arsenide have been as microwave devices, such
as Gunn diodes or IMPATT diodes, but lately it has been used as a
MESFET (a GaAsjunction field-effect transistor) for high speed logic
circuits.

4. Yuntecb roBOpMThL.

2.17. OtBetbTe pa3BepHyTO (2—3 nNpea10XKeHHs) HA Cle/TylolllHe BONpPOCHI:

. What new possibilities did the advent of the transistor open?

. Who made a great contribution to the study of semiconductor
physics?

3. What is a scmiconductor? Name the main properties of semicon-

ductors.

What do they say about silicon?

How does a film of silicon oxide form a wafer?

What does oxygen concentration influence?

What isa fundamental ingredient in the fabrication of an integrat -

ed circuit?

What are donors?

What new material is under consideration?

In what way can GaAs compete with germanium?
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2.18. KpaTko H3110xHTe cojiepxatine OCHOBHOIO TekceTa. [IpH KpaTkoM H3104eHHH TeK-
CTa HCII0AbL3YHTE ChedylolllHe peyeBble OTPe3KH:

.. has focused the attentionon...

.. have allowed integration of ...

.. should enhance the speed ...

.. allows the chip area to increase ...

.. are required for interconnections ...

.. show intrinsic properties ...

.. was centered on two semiconductors ...

O e S
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8. ... has become the proper material ...

9. ... gradually gained favour ...

2.19.

A RO

W -

2.20.

wnh W -

NN HE W~

BHeayauTopHasa paboTta

. NMpoBepbTE, 3HaeTe NM Bbl CNOBa.

HasosHTe cMHOHMMBI CJle XYIOLLMX CJI0B (Bbl MOXKeTe HaffTH HX B OCHOBHOM TEKCTe):

show, present v

unsafe, weak a
increased, intensive v
keep back, slow down v
connect, relate v

take, receive v
influence v
grow, increase v
allow v

R S

A

understand, recognize v
invent, create v

give, supply v

happen, take place v

cover v
support, keep in condition v
clean, purify v

Hepeaemn‘e clleyolHe CJJOBOCOYE€TAaHHA H3 OCHOBHOI'O TE€KCTa:

to determine the design

the performance of the circuit
to tail for a new design

a contribution to physics
the vulnerability of the pro-
cessor

to witness the trace
water vapour

to permit an addition
to purify oil

to maintain the wafer
available opportunity

6.

7.

S woe N

to recognize the immense
importance

toturnto semiconductor re-
search

. highdegree of crystal perfec-

tion

to avoid detrimental effects
an attributable range

a conventional amplifier
the new material isinherent-
ly superior to materials pres-
ently used
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2.21. OnpenennTe 3HaYeHHS AHITIHICKHX CNIOB, HCXOIA H3 KOHTEKCTA:

—

NV eWN

Mt
N

N

NN D W~

2t
)

(7S

. HoBble MaTepHanbl exhibit npyrue xapakTepucTUKH

Habsonaetcs delay peakuyy 1o BpEMEHHU

6oJsiee BLICOKHIA level HHTerpauum

to develop HOBBI1 MaTepuai

MpoLIECCHI, occurring B MOJYNPOBOAHMKAX, MMOKA3bIBAIOT ...
obJiagaTh suitable cBoMCcTBaMM [UTS1 JAHHBIX LIEJIEH

HMCTOPUSI pa3BUTUS MOXET ObITh traced, HauMHas ¢ 1947 rona

. IlepeBenuTe cnenyiommue TEpMHUHDIL:

feature size 9. sample and hold amplifier
network n 10. current gain

on-line circuit design 11. speed gain
computer-aided design 12. etch-separated wafer
option design 13. master mask

tunnel rectifier 14. metal-on-glass mask
off-chip amplifier 15. band gap

sense amplifier 16. cap layer

. Ha3oBHTe gaHHble TepMHHBI I0-aHDIHIACKHK. Bbl MoXKeTe HaliTH 3TH TepMHHbI B

OCHOBHOM TEKCTe€:

. MHTCI’paﬂbeIﬁ YCHUJIMTEJIb, YCHJIUTEJIb CHUTBIBAHUSA, TTOJIYTIPO-

BOAHUKOBBIN ycHUTENDb, ycunnuTeab Ha F13C

. KJIEHKOE MOKPbITUE, MPOBOISALLEE ITOKPLITHE, HAHECEHHUE MOKPbI -

THUS METOZIOM TMOTPY>XEHUSA, MTOKPBITUE, HAlIECEHHOE HAIbUIEHHU-
€M, CBAA3YIOLLIMH NOACIIOMN

. IPOCKTUPOBaHMUE KpUCTALIA, OJIOYHAS KOHCTPYKLMS, TPOCKTU-

pPOBaHME CXEMBbI, TOTIOJIOrMYECKOC TIPOCKTHPOBaHME, OTIepaTHUB-
HOE NMPOCKTUPOBAHUE CXEM, MPOEKTHUPOBaHKE C BLIDOPOM cXeM
aKLENTOpHasl MpUMECH, JIerMpyloias nNpuMechb, rNpUMech, Ha-
HOCHMasl Ha MOBEPXHOCTb TMOJYTIPOBOJHUKA

. YCUJIEHUE 1O TOKY, MHBEPCHBLIN KO3 DULIMEHT YCHUIEHUS, Ha-

rpy304Hasi crnocobHocTb tornyeckon MC, HoMMHaIBHBIN KO3 -
(PHMUMEHT ycHieHUs

. 3a30p MeXAY KOHTAaKTaMH, ILIMPUHA 3arpeLleHHOM 30HbI, 3anpe-

LLIEHHAs1 30HA C MPSAMBbIMH MEPEXOIAMHM, MUKPO3a30p, 3arUparoLIHH
CJION, TEPMETU3UPYIOLLIUM CJIOH, CJIOM, CTOMKHMH K TPaBJIEHUIO, Ha-
NbUIEHHbIM CJIOM, UCXOOHBIH CJIOM, MHOTOCJIOMHAS INJIEHKA
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2. NpoBepbTe, KakK BLI onepupyeTe rpaMMaTM4eCKMMMN ABNEHUA-

2.25.

2.26.

P—
[ ]

MU NPU NepeBoae.

. IlepeBenHTe npenioxeHHs (YCTHO), YUHTHIBasi 0COOEHHOCTH nepeBoJia NpaBbiX

ornpe/leeHHH:

. From the information available in the literature, CMOS chip un-

der consideration demands substantial design efforts.

Time delays associated with interconnections made of differcnt
materials have been considered.

The proper choice of the material within the constraints (orpa-
Hu4yeHue) placed by the fabrication technology existing can result
in minimization of the RC delay time.

The area occupied by a MOS transistor can be made smaller by
shortening its channel width and length leading to a faster device.
Smaller dimensions, larger chip sizc, and circuit innovations in
question all contribute to the progress of integration and the gen-
eration of a larger number of components on a single chip.

. Thelong distance linc voltage drop will increase with scaling men-

tioned above.
Polysilicon to be used meets all of the requirements addressed above.

. NpoBepbTe, Kak Bbl yMeeTe NepeBOAUTD.

HOIH‘OTOBBTC KOHTPO.IbHbIM NepeBo]] OCHOBHOIO TEKCTa.

npoeepbre cBO€ yMeHMne roBOpMAThL.

IloaroToBbTe COOOULEHHS 0O Cle/IYOIIHY TeMaM:

Intrinsic semiconductor propertics.
Contributions to the study of semiconductor physics.
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2.27.

W

A

TPETBE 3AHATHUE

KoHTponb n3yyeHHoro marepumana

. KOHTpOﬂb nepesoaa OCHOBHOIO TeKCTa.

Buinoansercs ycTHo, BbiOOpouHo.

KoHTponb cnoB B cCNOBOCO4YeTaHUAX.

BoinoanseTcs Wi YCTHO, HIH NHCbMEHHO N0 BLiOOpY npenojaaBate:is.

s KOHTpOI‘Ib YMEHUA BbIABNATL 3HAYEHUA CNOB C Y4€TOM KOH-

TeKCcTa.

Hepenemﬂe, BbifiBi1AA KOHTEKCTYA/IbHO€ 3HAa4Y€HHE BbIAECJICHHbIX CJIOB:
1

. Aluminium is the most problematic material to be used for metal-

lization in maintaining contact stability.
A lower resistivity is required for maintaining circuit performance.

. Use of this self-test technique greatly simplifies field maintenance.

Forstorage and retrieval of data in the bubble-memory, useismade
of a group of registers and counters for accurately maintaining the
position of data.

Any system must be designed to require less maintenance.
Preventive maintenance is absolutely necessary.

2

. This entails turning one of the file processorsinto an input/output

unit.

Today, plants depend on carbon dioxide and water to survivc. In
turn, they produce organic matter.

. Water can turn to a solid.

Let us now turn to ceramics.

. At the turn of the 18th century nobody knew of semiconductors.

3

. Sometimes the performance of the circuits can suffer from tech-

nological advancement.

. The systematic approach can anticipate the problems that will aris¢

in future VLSI.
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3. The average wire length can be estimated by a very useful statisti-
cal formula.

4. KoHTponb yMeHWA nepeBOAUTbL C NUCTA.

Tekcer 2.1 C

INepeBeANTe TEKCT YCTHO € JIMCTa. O3ariasbTe TeKCT. 31ayeHHe Bbide/leHHbIX CJIOB Bbl
cMoXeTe NMOHATb U3 KOHTEKCTa.

All the components of the circuit must be fabricated in a crystal of
silicon or on the surface of the crystal. Silicon is far from being ideal
material for these functions and only modest values of resistance and
capacitance can be achieved. Practical microelectronic inductors can-
not be formed at all. On the other hand, silicon is a material without
equal for the fabrication of transistors, and the abundance of these active
components in microelectronic devices more than compensates for the
shortcomings of the passive elements.

Tekcr 2.2 C

ﬂepenemrre TEeKCT NHCbMeHHo Oe3 cJloBaps. 3HayeHHe BblIeIeHHBIX C/0B Bbl CMOXeTe
NMOHATH H3 KOHTEKCTA.

BapnanT 1

Materials for Multilayer Interconnections

As device dimensions are becoming increasingly smaller se-
Vere requirements are being imposed on the electrode material. The
basic demand is conductivity because it can substantially improve
the resistances and delay times of the electrical interconnections lines
used for VLIC structures.

_ Historically, metals like aluminium and gold have been used in
bipolar and MOS I1C’s. With the advent of silicon-gate MOS technol-
O8Y, polysilicon has been extensively used to form gate electrodes and
Wterconnections. Refractory metals such as tungsten (W), molybde-
num (Mo), titanium (Ti), and tantalum (Ta) and their silicides are re-
telving increased attention asa replacement/compliment of polysilicon.



116 Mukpo3nexTpoHuka: Hactosmee v Oynymee

Silicides of W, Mo and Ta have reasonably good compatibility
with the IC fabrication technology. They have fairly high conduc-
tivity; they can withstand all of the chemicals normally encountered
during the fabrication process.

Bapuaur 2

Materials Requirements

The following are the general requirements for a material for
interconnects and contacts: high electrical conductance, low ohmic
contact resistance, electromigration, stable contacts (with silicon and
final metallization), corrosion and oxidation resistance, high tem-
perature stability, strong adhesion characteristics.

One of the primary considerations is to obtain a material with
high electrical conductivity and low ohmic contact resistance. It
should also have good electromigration resistance and be stable when
in contact with silicon and/or oxide and the final metallization.

These parameters must be maintained throughout the high tem-
peratures encountered during processing; i.e., to maintain their metal-
lurgical integrity. This requires that the melting point of the materials
used be much higher than conventional process temperatures.

5. KOHTpONbL yMeHusA nepeBoaAnTb NUCLMEHHO CO CNoBapeMm.

Tekcr 2.3 C

IlepeBenuTe TEKCT NHcbMenHo. Onpe/iesIHTe CKOPOCT Balllero nepesoja. Bam naetca
20 MHHYT.

Major Steps
in the Growth of Computer Technology

The first transistor developed was the junction transistor. Nearly
all transistors today are classed as junction transistors.

Throughout the years there were developed new types of junction
transistors that performed better and were easier to construct. When first
introduced, the junction transistor was not called that; it was the “cat’s
whisker” used in the first radio receivers in the 1920s. Shockley and his
crew resurrected (Bo3ponuTh) it, a mere imposing name sounded much
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more scientific. The junction transistor of 1948 was further modemized
in 1951, with the development of the “grown” transistor. The technolo-
gy for manufacturing transistors steadily improved until, in 1959, the
first integrated circuit was produced — the first circuit-on-a-chip.

The integrated circuit constituted another major step inthe growth
of computer technology. Until 1959, the fundamental logical compo-
nents of digital computers were the individual electrical switches, first
in the form of relays, then vacuum tubes, then transistors.

In the vacuum tubes and relay stages, additional discrete compo-
nents such as resistors, inductors and capacitors were required in or-
der to make the whole system work. These components were about the
sanie size as packaged transistors. Integrated circuit technology per-
mitted the elimination of some of these components and “integration”
of most of the others on the same chip of semiconductor that contains
the transistor. Thus the basic logic element — the switch, or “flip-flop™,
which required two separate transistors and some resistors and capaci-
tors in the early 1950s, could be packaged into a single small unit in
1960. That unit was half the size of a pea.

The chip was a crucial (BaxHbIit) development in the accelerating
pace of computer technology. With integrated circuit technology, it be-
came possible to jam (30. pa3metiiath) more and more elements into a
single chip. Entire assemblies of parts could be manufactured in the same
time that it previously took to make a single part. Clearly, the cost of pro-
viding a particular computing function decreased proportionally. As the
number of components on an integrated circuit grew from a few to hun-
dreds, then thousands, the term for the chip changed to microcircuit.

6. KonTpons yMeHna aHHOTHpoOBaTh U pedepupoBaTh.

Tekcr 2.4 C

Npouwraiite Texker KPaTKO HM3JI0XKHTE ero co/iepXaHHe Ha pycckoM s3niKe. Ob6beM
Bawero pedepara He J0J7KEH NpeBLILIATL 7—8 npe10XKeHHH.

Made in Space

Numerous experiments carried out at the Soviet orbital stations

!‘aVC paved the way to the development of methods and means of
Industrial production in space.
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In recent years active research has been going on in one of the
fields of space industrialization — space material study and production
of new materials of better quality on board the spacecraft, ranging from
semiconductors for microelectronics to unique and more efficient med-
icines for the treatment of quite a number of diseases (60Jyie3HB).

Conditions on board a space vehicle orbiting the earth drasti-
cally differ from those on its surface. However, all of these condi-
tions can be simulated on Earth, except for one — prolonged weight-
lessness. ]

What can weightlessness be used for? Many well-known phys-
ical processes proceed differently due to absence of weight. In case
of melts of metals, glasses, or semiconductors, they can be cooled
down to the solidification point even in space and then brought back
to Earth. Such materials will possess quite unusual properties.

There is no gravitation convection, i.e. movements of gases or
liquids caused by difference of temperature in space. Manufactur-
ers of semiconductors know only too well that convection is to blame
for the various faults in semiconductors. The technical specialists
started their experiments aimed at proving the advantages of the
zero-g state for the production of certain materials. In the Soviet
Union all orbital stations from Salyut 5 onwards were used for that
purpose, as well as automatic space probes and high-altitude rock-
ets. Since 1976, over 600 technological experiments have been staged
in the Soviet Union on board its manned and unmanned space ve-
hicles. An impressive number of similar experiments have also been
carried out by scientists in other countries.

The experiments proved that scientists were right. Many of the
properties of the materials obtained in the zero-g conditions were
much better pronounced as compared with those of the specimens
produced on Earth.

At the same time, test runs of the installations of the next gen-
eration developed for the small-scale industrial production in space
have started. One such installation, Korund, was successfully test-
ed on board the Salyut station. It had been designed to grow mono-
crystalline semiconductors possessing unique properties.

In order to launch full-scale industrial production of mono-
crystalline semiconductors, bioactive preparations and other sub-
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stances it is not enough just to commission new-generation tech-
nology installations. Special space vehicles will also be needed. Re-
search has shown that the acceleration rate on board these vehicles
must be reduced to the minimum. Power plants of the capacity of
dozens of kw, and later, of hundreds of kw are needed.

Tekcr 2.5C

ITpouMTaiiTe TEKCT U YKaAxHTe hakTopbl, BAHsIOMIHE HA KaYeCcTBO pe3ucTa. Buinoans-
eTcl YCTHO. 3HaqeHHe Bblae/leHHBIX CJ10B Bbi CMOJKeTe HOHATh H3 KOHTEKCTa.

Photoresists

Photoresists are high-sensitive materials used to generate etched
patterns in substrates. The quality of the etched images depends upon
the success of every step in the process, and the image flaws may be
due to resist or nonresist imperfections, or to conditions which un-
derline resist performance. Some fundamental factors influencing
resist performance include adherence coating thickness, heat treat-
ment, and resist response to various energy sources. Let us start with
adherence.

A strong bond between photoresist and substrate is essential to
minimize dimensions changes during development and undercutting
or loss of adherence during etching. The intimate contact between
resist and substrate required for strong adhesion can be inhibited by
surface impurities or resist components. Zones of weakness can be
created by surface contaminants such as dust, oil, absorbed gases (par-
ticularly absorbed water), dopant ions, or monolayers of previous
resist coatings. Removal of obvious visible impurities such as grease,
fingerprints, or dust can give an apparently clean surface, but con-
tamination is often insidious (onacHblit) because it is invisible. Weakly
adsorbed layers of tobacco smoke, water vapor, vacuum pump va-
DPIS, or nonstripped resist components may be present, even though
difficult to detect. Condensing one’s breath on the surface or placing
the wafers on a cold plate can sometimes reveal an adsorbed pattern
On unetched wafers after resist stripping.



120 MuKpO3N1EKTPOHMKA. HacTosmee n Byaymee

Teker 2.6 C

IIpounTaiiTe TeKcT M caenafiTe aHHOTalHIO HAa aHIIHIiCKOM A3bike. Hcnoas3yitre chne-
oyoulHe Kuuwe:

... deals with ... ... is used for ... ... Offers properties ...

Ceramic-to-Metal Seals

Ceramic-to-metal seals are a natural extension of the state-of-
the-art where adverse temperature, shock and vibration conditions
prevail. Alumina ceramics are widely used for high-performance elec-
tronic applications because of their excellent properties and moderate
costs. Beryllia ceramic-to-metal seals are available but generally lim-
ited to where high heat transfer is nceded.

The alumina ceramic family offers a combination of desirable
properties for ceramic-to-metal seals:

Electrical — high resistance, low losses, and high dielectric
strength.

Mechanical — high compressive, tensile, and flexible strength, high
impact strength and high hardness.

Thermal — intermediate thermal expansion coefficient that en-
ables sealing to many metals and matching components, good thermai
conductivity, good thermal shock resistance, and good high tempera-
ture properties.

Chemical — extremely stable and surface capable of withstanding
harsh chemicals and cleaning procedures.

7. KoHTpONb yMEHUA roBOpUTL.

2.28. Jaitre knaccudukaumio iweHounbX MatepuaioB (Teker 2.1 C). Ucnoabiyire cxemy:

.

Film Materials

N
resistive capac,itg conductive active J
Titanium Silicon oxides Aluminium Silicon
Rhenium Silicon nitndes Gold Cadmium sulphide
Molybdenum Aluminium oxide Silver CdTe
Tantalum Barium titanite Tin Organic semiconductors
Copper
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2.29. CpaBHHTe HeCKOJbKO MaTepHa IoB, HCMOIb3yeMbIX B MHKPO3JIeKTPOHHKE: HX (H-
3HYE€CKHe, 3.1eKTpHIECKHe H JIpYTHe CBOHCTBA.

2.30. Pacckaxure, YTO Bbl 3HaeTe 0 npHMeHeHuH kepaMHKH. (Mcnoab3yitre MaTepHan
Tekcra 2.6 C “Ceramic-to-Metal Seals”.)

2.31. IloaroroBbTe cOOOLIEHHS MO CEAYIOUIHM TeMaM (BpeMs NOITOTOBKH — 5 MHHYT,
BbICKa3blBaHHA — 1—2 MHHYTH):
. Intrinsic semiconductor properties.

. Silicon and its dominant role as a material for microelectronic
Circuits.

3. New materials and their potentials.

N =

2.32. JokaxHTe NpaBHJIbHOCTb HJIH OLLHOOYHOCTD CJIEMYIOWHX CYMHIeHHIA:

1. The silicon dioxide is particularly important in the fabrication of
integrated circuits.
2. Oxygen influences many silicon wafer propcrties.
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OcHosHoli mexcm: Problems in Microelectronic Circuit Technology.

Ipammamuueckue seaenun:  Tunbl ckazyeMoi10. CrnocoObl UX BBISIBJIEHHS
B TEKCTE U UX MEepeBO.

Jlexcuueckue A6AeHUA: KOHTCKCTyaJleOC 3HayeHHue cJioB due, appear,
advance.

IlepeBon cnoB ¢ npedpuKcaMu: in-, out-, en-,
inter-.

ITEPBOE 3AHATHE

Pabota B ayautopumn

1. NpoBepbTE, 3HaeTe NKU BbI cneayouMe CNOBa.

CnoBa, MMeloLLHe OIMHAKOBbIi KOpeHb C PYCCKHMH CTOBaMH:

manufacture » ordinarya  processn  insulatorn  servev

specification n generatev  voltage n regular a mobile a
associate v position n block v trivalent a mask n
attack v sandwichv emittern  collectorn  variety n
technique n

CnoBa HCXOHOrO YPOBHS H H3 NpeIlieCTBYIOLHX pa3/i€e/ioB
performv considerv  bind (bound) v available a band n
excess n intrinsica  requirements n  1mpose v delay n

involve v improvev  createv state n expose v
reachv sequence n  realise v contribute v  flexible a
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2.

3.1.

[

e

o -

DB o oo N

#HPNANSA LN -

Yyntecb nepeBoAUTb.

IlepeBere ciiemytoliHe peyeBble 0Tpe3kn. OOpaTvTe BHHMaHHe Ha NepeBOA CKa3ye-
MO0, NepBbIM KOMIIOHEHTOM KOTOPOro siB/iAeTcs JIHyHas ¢opMma iarona to be:

. the discovery is leading to 10. the discovery is due to the

. thediscoveryisabletolead to need of

. thediscoveryiscertaintolead 11. the discovery was followed by
to 12. the discovery is particularly
the discovery is expected to important in
lead to 13. the discovery is of value

. the discovery is likely to lead 14. the discovery is presently in
to widespread use
the discovery is supposed to 15. the discovery is a readily ap-
lead to parent means
the discovery isto lead to 16. the discovery is being applied
the discovery is valuable to
the discovery is of value 17. the objective is to discover

Ilepesenmre cineayowme peyeBbie oTpe3kH. OOpaTHTe BHHMaHHe HAa MepeBoj
CKa3yeMoro, nepBbiM KOMIIOHEHTOM KOTOPOro siBJisieTcs JIHYHas ¢opMa riarona
to have:

the improvement has a reason ...

the improvement has influenced the power ...

the improvement has been influenced by ...

the improvement has been supposed to influence the power ...
the improvement has to be introduced because ...

we have studied the emission properties of gas plasma ...

we have to study the properties of ...

. the properties have been studied by ...

Ileperenure peyensie oTpe3ku. OGpaTHTe BHUMAHHE HA HX CMBICJIOBOE pa3JiHile,
3aBKcsuLee OT popMbl KIaroa:

Active —=  Passive
1) Ymo dearaem N'? 2) Kaxomy delicmeuro nodgepeaemca N'! ?
the improvement requires —— the improvement is required
the concept predicts = the concept is predicted
the effort makes > the effort is made

the density determines —— the density is determined



124

MMKpO3IEKTPOHNKA. HACTOAWECE W oynyuee

3.4. IlcpeBeaute peyeBsie OTPE3KH, YIHTHIBAS ¢opMy BpeMeHH CKa3yeMoro B NaCCHB-

HOM 3aJ10r€.

1. the solution is provided (was provided, has been provided, has to

be provided, will be provided)

2 the unit was arranged (has been arranged, is being arranged, isto

be arranged)

3.5. IlepeBeauTe pedeBbie OTPE3KH, y4HTbIBas 0COOEHHOCTH mepeBo/ia r;1aroJioB fo
follow, to influence, to watch B NaccHBHOM 3a.10re:

1. the pattern is influenced (was influenced, has been influenced,
has to be influenced, is to be influenced)

2. the experiment was followed (

has been followed) by

3. the packing is watched (is being watched, has been watched, will

be watched)

OCHOBHOW TEKCT

1. TlepeBeauTe YCTHO C JHCTA NMEPBYIO HaCTh tekcta (I). PaGora BbINOIHAETCH N0.]

PYKOBOJCTBOM lipenojiaBares.

2. TlepeBenmTe NHCbMeHHO CO C.1I0BApPEM

sTopyto yacts Tekcta (II). (Buinoansercs

CaMoCTOATEJIbHO KaK JIOMalllHee 38113““8.)

3. (3HaKOMBLTECh ¢ TEPMHHAMH OCHOBHOIO TEKCTa:

valence band — BajicHTHasi 30Ha, CBA3b

conducting band — 30Ha NpoBOAUMOCTH

delay time — BpeMsl 3al€PXKH

photoseansitive compound — PoTOYYBCT-
BUTENbHBIA MaTeEpHa

coated wafer — icrHpoBaHHasi NOLTOXKa

thermal warping — TepMoKoJicOaHusl,
CKa4yKH

minority carrier lifetime — BpeMs1 XH3-
HM HEOCHOBHBIX HocHUTENeH

reactive gas plasma technology — nJas-
MeHHas TEXHOJIoIHsl

epitaxial growth — 3nuUTaKcHalbHbli
poCT, BblpallluBaHHe

yield per slice — BbIXOZl TOAHbBIX Ha TMOL~

JTOXKY

crystal pulling equipment — YCTaHOBKA
JUISl BEITATMBaHUS KpHCTania

thermal reduction — TepMHUYECKOC BOC-
CTaHOBJIEHHE

chemical-vapour deposition — BbIpaLli-
BaHMe KpHUcTaia B napogpase

fine-line lithography — oucHb TOUYH4A
nutorpadus

fine-line resolution — BHICOKOTOYH?!
paspeliaroiuas crnocobHoOCTb

VLSI (very large scale integration) ~
UC co cTeneHblo HHTETpalnu BLILLC
CBepXBbICOKOM
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Problems
in Microelectronic Circuit Technology

(I) The manufacture of silicon microcircuits consists of a number
of carefully controlled processes, all of which have to be performed to
well-defined specifications.

Processing a “wafer” of silicon, a substrate on which the micro-
electronic circuits are made, is not a simple technological process.

In order to understand how transistors and other circuit elements
can be made from silicon, it is necessary to consider the physical na-
ture of semiconductor materials.

In a conductor current is known to be carried by electrons that
are free to flow through the lattice' of thc substance?.

In an insulator all the electrons are tightly’ bound to atoms or mol-
ecules and hence* none are available to serve as a carrier ofelectric charge.

The situation in a semiconductor is intermediate ’ between the two:
free charge carriers are not ordinarily present, but they can be generat-
ed with a modest expenditure ¢ of energy.

Semiconductors are similar to insulators in that they have their lower
bands completely filled’. The semiconductor will conduct if more than
a certain voltage is applied. At voltages in excess of this critical voltage,
the electrons are raised from the top® on the band | (the valence band)
to the bottom® of band 2 (the conducting band). Below'° this critical
voltage, the semiconductor material acts as an insulator. Semiconduc-
torssuch as that described above are called intrinsic (npypoaHbIit) semi-
conductors — they are pure materials (for example, silicon or germani-
um). It should be noted that a crystal of puresilicon isa poor!' conductor
of electricity. Thus 2, conductivity poses® a problem.

Several other requirements are imposed on materials. The basic
demand appears to be conductivity because it can substantially im-
Prove !4 the resistance and delay times for VLSI. The improvement of
COnductivity has been made in several ways. Most semiconductor de-
vices are known to be made by introducing controlled numbers of im-
Purity atoms into a crystal, the process called doping.

_ Two independent lines of development are considered to lead to
Microscopic technique that produced the present integrated circuits. One
volves the semiconductor technology; the other is a film technology.



126 MMKpO3NeKTPOHMKA: HacTosmee v Oynymee

Let us consider the former !* one first. To improve the semicon-
ductor crystal the impurities known as dopants are added to the silicon
to produce a special type of conductivity characterized by either posi-
tive (p-type) charge carriers or negative (n-type) ones. The dopants
are diffused '¢ into ssmiconductor crystals at high temperatures. In the
furnace (reyn) the crystals are surrounded by vapour containing at-
oms of the desired dopant. These atoms enter the crystal by substitut-
ing !’ for the semiconductor atoms at regular sites'® in the crystal lat-
tice and move into the interior '° of the crystal.by jumping from one site
to an adjacent® vacancy 2.

Silicon crystals may be doped with different elements. Suppose sil -
icon is doped with boron. Each atom inserted ? in the silicon lattice cre-
ates a deficiency?’ of the electron, a state that is called a hole. A hole also
remains associated with an impurity atom under ordinary circumstanc-
es 4 but can become mobile in response to an applied voltage. The hole
is not a real particle, of course, but merely 2’ the absence of an electron at
a position where one would be found in a pure lattice of silicon atoms.
Nevertheless %, the hole has a positive electric charge and can carry elec-
tric current. The hole moves through the lattice in much the same way
that the bubble ¥ moves through a liquid medium. An adjacent atom trans-
fers? an electron to the impurity atom, “filling” the hole there but cre-
ating a new one in its own cloud of electrons; the processis then repeat-
ed, so that the hole is passed® along from atom to atom.

Silicon doped with phosphorus or another pentavalent element is
called an n-type semiconductor. Doping with boron or another triva-
lent element gives rise to a p-type semiconductor.

Impurities may be introduced by the diffusion process. At each dif-
fusion step ® in which n-type or p-type regions are to be created in cer-
tain areas, the adjacent areas are protected? by surface layer of silicon
dioxide, which effectively blocks the passage of impurity atoms. This
protective layer is created very simply by exposing* the silicon wafer at
high temperatures to an oxidizing atmosphere. The silicon dioxide is then
etched ** away in conformity (B coorBeTcTBHH) With a sequence ** of masks
that accurately delineates *> multiplicity *® of n-type and p-type regions.

To define the microscopic regions that are exposed to diffusion in
various stages %’ of the process, extremely precise * photographic pro-
cedures’® have been developed. The surface of the silicon dioxide 1s
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coated with a photosensitive organic compound that polymerizes wher-
ever it is struck by ultraviolet radiation and that can be dissolved *° and
washed away everywhere else. By the use of a high-resolution photo-
graphic mask the desired configurations can thus be transferred to the
coated wafer. In areas where the mask prevents* the ultraviolet radia-
tion from reaching the organic coating the coating is removed. An etch-
ing acid??can then attack the silicon dioxide layer and leave the under-
lying silicon exposed to diffusion.

A transistor can be made by adding a third doped region to a di-
ode so that, for example, a p-type region is said to be sandwiched be-
tween two n-type regions. One of the n-doped areas is called the emit-
ter and the other, the collector; the p-region between them is the base.

The transistor described is called an npn transistor. There may be
pnp transistors. The terms* are likely to denote** the sequence of doped
regions in the silicon.

The first transistor structures were formed by alloying *° or diffu-
sion in bulk* single-crystal Ge or Si, but with thc development of “pla-
nar technology” in the early 1960s the possibility of forming high fre-
quency transistors and integrated circuits using epitaxial ssmiconductor
films was realized.

The success of silicon in microelectronics is believed to be largely
attributed to excellent properties of SiO interface*’ and ease of ther-
mal oxidation of silicon.

The recent years have seen considerable interest in the subject of
oxygen and its precipitates*® in silicon. It has now been established +°
that their presence can have a variety of effects, harmful *° as well as
beneficial. Oxygen concentration is known to influence many silicon
wafer properties, such as wafer strength, resistance to thermal warp-
ing, minority carrier lifetime, and instability in resistivity. Oxidation is
widely used to create insulating areas. However, many phenomena hap-
pen not to be understood at present.

An important aspect of the oxidation process is its low cost. Several
hundred wafers can be oxidized simultaneously in a single operation.

Reactive gas plasma technology is reported to be presently in wide-
spread use in the semiconductor industry. This technology is being
applied to the deposition and removal®' of selected materials during
the manufacture of semiconductor devices.
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Contributing greatly to the manufacturing technique is a unique
crystal forming method known as epitaxial growth.

Epitaxial growth in combination with oxide masking and diffu-
sion has given the device designer extremely flexible tools *2 for making
an almost limitless variety of structures.

After 1964, epitaxial growth remains an important technique in
semiconductor device fabrication, and the demand for improved de-
vice yield per slice >3, still higher device operating frequencies and more
sophisticated >* device structures, has needed continuing innovation >
and development.

Advances* in silicon crystal growth technology have encouraged
advances in the automation of crystal growing equipment. Crystal pull-
ing>’ equipment now available uses computer software to control all
the growing parameters.

(I1) Let us see what a film technique is like.

Even before the invention of the transistor the electronic industry
had studied the properties of thin film of metallic and insulating mate-
rials. Such films range in thickness from a fraction of a micron, or less
than a wavelength of light, to several microns.

The techniques for the deposition>® of thin films are numerous
and include the following methods: evaporation, sputtering*®, anod-
ization, radiation, included “cracking” or polymenzation, chemical
reduction, thermal reduction of oxidation and electrophoresis. The
first three are the major techniques used in integrated thin film circuit
construction and are also applicable to silicon integrated circuitry and
device work. These methods singly or in combination enable ® a vari-
ety of resistive, insulating and constructive materials to be laid down
onto a suitable substrate.

The two most important processcs for the deposition of thin films
are chemical-vapour deposition and evaporation. The film technolo-
gy has proved to provide precise dimensions.

In the fabrication of a typical large-scale integrated circuit there are
more thin-film steps than diffusion steps. Therefore thin-film technology
is probably more critical to the overall yield ¢ and performance of the cir-
cuit than the diffusion and oxidation steps are. A thin film happens even to
be employed to select the areas on a wafer that are to be oxidized.
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The deposition of layers is followed by shaping operations, such
as etching, to form the required outlines®?. Alternatively, the film can
be deposited through a mask onto the substrate to define the outlines
directly.

In this way many identical thin-film devices can be made on a single
sheet of material, which then are cut apart to yield individual devices.

Plasma etching, which is expected to play an important role in
manufacture of semiconductor and other devices requiring fine-line
lithography, involves the use of a glow discharge to generate reactive
species ® from relatively inert molecular gases. These reactive species
combine chemically with certain solid materials to form volatile * com-
pounds which are then removed by vacuum pumping system.

This plasma-etching process has been shown to have important
advantages in terms of cost, cleanliness, fine-line resolution, and po-
tential for production line automation.

Additionally, the inside of a water-fabrication must be extremely
clean and orderly: a single particle happens to cause a defect that will
result in the malfunction of a circuit. The larger the die®, the greater
the chance for a defect.

The structure of an integrated circuit is sure to be complex both
in the topology of its surface and in its internal composition. Each el-
ement of such a device has intricate ® three-dimensional architecture
that must be reproduced exactly in every circuit. The structure is made
up of many layers, each of which is a detailed pattern. Some of the
layers lie within the silicon wafer and others are stacked®’ on the top.
The manufacturing process consists in forming the sequence of layers
precisely in accordance with the plan of the circuit designer.

Nowadays much of the procedure by which ICs are transformed
from the conception of the circuit designer to a physical reality is done
with the aid® of computers. In the first stage of the development of
new microelectronic circuits the designers themselves used to work at
specifying the functional characteristics of the device. They also se-
lected the processing steps that will be required to manufacture it. The
Process was difficult and not always exact. A computer can simulate *°
the operations of the circuit. Besides, computer simulation is less ex-
Pensive than assembling a “bread-board” (MaxkeT) circuit made up of
discrete circuit elements; it is also more accurate.

9 Byx
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The layout is known to specify the pattern of each layer of the IC.
The goal of the layout is to achieve the desired function of each circuit
in the smallest possible space. At present much of the preliminary
(npenBapuTenbHblil) work is done with the aid of computers. The fi-
nal layout is also made with that of a computer.

Increasing interest in submicron layer now poses new problems.
New developments in materials are believed to be due’° to new manu-
facturing forms and vice versa.

Integrated circuit technology is evolving so rapidly that even a
period as short as six months can produce a significant change.

. NMpoBepbTeE, KaK Bbl 3anNOMHXUNKU CNoBa.

AN X

ﬂepeaemrre Bbl/1€J1IEHHBIE C.10BA, HCXOAA H3 3Ha‘IEHHﬁ, NPHBENEHHLIX B cKoOKax:

process v (00pabaThiBaTh), processing 7, processor »

substance n (BeLecTBO), substantially adv, substantiate v
intermediate a (mpoMeXyTouyHbli), intermediately adv, medium »
expenditure n (pacxon, Tpata), expend v, expense n, expensive a
similar ¢ (onMHaKoOBBbII), similarity », simulate v

add v (npubapnsaTh), additional a, addition n, adder »

vapour n (nap), vaporize v, vaporous a, vaporizer n

transfer v (nepenaBartb), transferable a; transference »

. precise a (TouHbIi), precisely adv, precision n

dissolve v (pacTBOpsATH), dissolvable a, dissolvent », solution n

. prevent v (MewiaTnb), prevention »n, preventive a

. harmful a (BpenHs1it), harm #n, harmless a

. advance v (n1Buratbcs Briepen), advance », advanced a

. establish v (yctanaBnuBatn), establishment n

. deposition n (ocanok), deposit v, pose v, impose v

. volatile a (netyumuit), volatility », volatilize v

. term n (TepMHH), terminal n, terminate v, in terms

. specify v (onpenensTn), specification n, specific a

. major a (rnaBHbIN), majority »
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OnpenenuTte 3Ha4YeHHS aHITHHACKHX CJ10B, MCXOS H3 KOHTEKCTa:

P—

. CTporo defined napaMeTpHI
processing of METa1J1a MOXET ObITh XOJIOTHOMN

N
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w

TpebyeTcs HeboJibluas expenditure 3HEPTUN

B HEKOTOPbIX MPOSTRIIEHUSIX NOJYTIPOBOOAHUKMU similar to IN3JIEKT-

pHUKaM

YUCTbIA KPEMHU I — poor NPOBOIHUK

aTOMBI ITPUMECH substitute aTOMBbI MOJIYTIPOBOIHUKA

NMPOBOAMMOCTD poses TPYJHOCTH

MHOTIa HYXHO fo add npUMecCh K MOJIYyTIPOBOAHUKAM

NpYMMEHEHME KPEMHMS is attfributed to npeKpaCHBLIM KayecTBaMm

. celvac it has been established, yTo NpuUCyTCTBME KMCNOpOOA MO-
XeT oKa3blBaTh harmful vi beneficial 3¢ ek ThI

11. okucneHue noa naBjleHUEM offers METO BhIpalliIMBAHUSA OKHCJIOB

KPEMHHS
12. the mask prevents OT nonagaHus ynsrpadHoJIETOBOTO U3ITYYECHH S
Ha MOKPbITUE

e

S0 %N oW

3.8. IlepeBenmute caeaywuue cioBa. O0paTHTe BHHMaHHe HA 3HAYeHHH IpeHKCOB
in- — eHympu, 6-; out- — 6He-; en- — ydacmeoeame; inter- — 63aumooeucmeo-
eams.

in-: input #, inbuild v, inside a
out-: outbalance v, output »n, outbreak n, outdated a
en-: enable v, enact v, encircle v, enclosc v
inter-: interaction », interchange », intercourse n

4. Yuntecb cnywartb U roBOpPUTb.

3.9. IlpocmotpHre eite pa3 nepsyio 4acTh ocHoBHOro TeKcTa (I). OTBeTbTe Ha BONpO-
Cbl, HCMOJb3YSl HHOPMaLHIO TeKCTa.

What could you say about the manufacture of silicon microcircuits?
What is the physical nature of semiconductor materials?

When does the semiconductor material act as an insulator?
When does the semiconductor conduct?

What could you say about a crystal of pure silicon?

Why is conductivity one of the basic requirements imposed on
materials?

Can you name one of the ways to improve conductivity?

What do we call impurities added to silicon?

9. What is a hole like?

9*
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10.
11.
12.

3.10.

3.11.

How do holes behave in the p-type region?
What could you say about oxidation?
Do we call epitaxial growth of crystals unique?

. Yuutecb aHHOTUpPOBaTb U pechepupoBaTh.

a) O6o6wmMTe HHPOpMaLHIO, 1aHHYI0 B NIepBOi YacTH ocHoBHOro Tekcra (I), Ha
PYCCKOM si3biKe.

0) CoobuuTe, YTO BB Y3HAIH O N01YNPOBOJHHKAX, HX NPOBOAHMOCTH, CNOCO6ax
BBeJIEHHA NpHMeceii, cnocobax TpapieHHs, NIeHKaX, OKHCAeHHH. Buinosns-
€TCSl YCTHO.

domawHee 3apnaHue

. IloBTOpHTE THNbI CKa3yeMOro B AHIIHHCKOM si3biKe. BLINoHHTe ynpakHeHus.

H3zyuute cioBa 1 cloBocodeTaHHsA NepBoit 4acTH ocHoBHoro Texcta (I).

IlepeBeMTE NHCBMEHHO CO C.10BapeM BTOPY10 9acTb ocHOBHoro TekcTa (II). (Bpe-
Ma nepeBosa — 60 MHHYT.)

. KpaTko u3noxure coaepxkaHHe 0CHOBHOTO TeKCTa (IMCbMCHHO Ha aHIMIHACKOM

a3bike). O0neM Bawero HinoxeHuss — 10—12 npocTrix npeanoxeHwuil.

BHeayautopHaa paboTa

. Yuntecb nepeBoauThb.

IlepeBeiuTe, yuHTbIBasi 0COOEHHOCTH NepeBOA Pa3.iHIHBIX (OPM H THIOB CKa3y-
eMoro:

1

. We are still learning how to exploit the potential of the integrated

circuits.

. We are to learn how to exploit the potential of the integrated circuits.

We are sure to learn how to exploit the potential of the integrated
circuits.

We are expected to learn how to exploit the potential of the inte-
grated circuits.
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5.

6.

LW -

2.

1.

cKas)

We are able to learn how to exploit the potential of the integrated
circuits.

There is a need to learn how to exploit the potential of the inte-
grated circuits.

2

The size requirements have become increasingly severe.

The size requirements have to become increasingly severe.

The size requirements are likely to become increasingly severe.
The size requirements are supposed to become increasingly se-
vere.

The size requirements are needed to become increasingly severe.

3

. The films used were mechanically strong.

The films used were produced by sputtering.

The films produced by sputtering exhibited a tetragonal crystal
structure.

The films were found to be mechanically strong.

. The films found to be mechanically strong were produced by sput-

tering.

. The film composition changed with time.
. The film production by sputtering was largely successful.

MsyHme cnoBa n cnoBoco4etTaHnAa OCHOBHOIO TekcTa.

tight ¢ 1. NNOTHBIA, KOMNAKTHBIN;
2. TeCHBIN

lattice n pelieTka (Kpuctanamn4e-

base-centered lattice — 6a3oLcHTPH-
poBaHHag pellcTKa
body-centered lattice — 06BbeMHoOLICH-
TPUPOBaHHas pelIcTKa
face-centered lattice — rpaHeueHTpH-
pOBaHHas pelleTKa
2. substance n 1. BelleCTBO; 2. CYuI-
HOCTb
substantial g 1. cyuiecTBcHHBIN, BaXx-
HBIN; 2. paKTUUECKU
substantially adv no cyuiecTBy
3. tightly adv TecHo, nioTHO

4. hence adv oTclola; cnenoBaTeLHO
5. intermediate @ npoMeXYTOYHbIH,
CpPEIHMI
intermediately adv B npoMexxyTouHOM
NOJIOXEHUHU, MOCpean
medium » 1. cpena; 2. cepelWHa;
3. cpeacTBO; crioco6
6. expenditure » pacxon, TpaTa
expend v pacxonoBaTb, TPATUTH
expense n pacxol
at the expense of — 3a cueT
expensive a 1OpPOrocTosilIUK
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7. fill v 1. HanonHsTL; 2. 3aHUMATD
filling n 1. HanonHeHuc; 2. HabuBKa
filler n HanonuuTENL

8. top n 1. Bepxywika; 2. BbIClIasl CTY-
neHb

9. bottomn 1. HU3; 2. OCHOBaHHeE, OC-
HoBa

10. below prp HuXe
low @ HU3KMiA
lower v noHKXxaTb

11. poor g 1. 6enHblIi; 2. nnoxou
poverty n 6caAHOCTb

12. thus adv TakumMm o6pa3zoM

13. pose v: to pose a problem 30. co3aa-
BaTb TPYJAHOCTH; 03a1a4UBaTh
position n rnoysioxeHue, McCTO
impose v HaJ1araTb
imposing @ Npou3BOASLLIMK CUIIbHOE

BrieyaTieHue

14. improve v ylyuliaTb, COBCPLIEHCT-
BOBaTh
improvement n yjlydylulecHHE, COBEpP-

LLIECHCTBOBaHHUC
prove v 1. moKa3bIBaThb; 2. OKa3bIBATLCS

15. former a npexHu#, nNpealIecTBy1O-
MM
in former times — B npe>xH1e BpeMcHa
the former — nepBbIN (M3 NBYX Ha-

3BaHHLIX)
Ant. the latter — nocnexHu# (M3 AByX
Ha3BaHHBIX)

16. diffuse v 1. pacnbinsiTp; 2. pacnpo-
CTpaHATh; 3. aMPPyHAMPOBATHL
diffusible a cnocoOHbIi K 1D Dy3un
diffusion n 1. pacceuBanue; aIMdPy-

3Us1; 2. pacnpocTpaHEHHKE
diffusive @ n1nddy3HbIN

17. substitute v 3aMeHsITh; 3aMeLLATh
substitution #» 3aMeHa; 3aMcUICHHKE

18. site n MccTO

19. interior n BHYTPEHHSISI CTOPOHA
interior a BHYyTPEHHU
exterior g BHELLIHUNA

20. adjacent g cMeXHKI1, cOCEAHUI
be adjacent to — NnpuMbIKaTh

21. vacancy n l. nycTtoTa; cBo6oaHoe
MecTo; 2. npoben
vacant g He3aHATbIA
22. insert v |. BCTaB1aTh; 2. BKJIOYATh
insert n BK1aabIll
insertion n 1. BKJIOYEHHUE; 2. Npo-
Kjiagka
23. deficiency n 1. HemocraTok; 2. oT-
CYTCTBHUC
deficient g HenOCTATOYHBIN, HEMONMHbIA
efficiency n 3¢$peKTUBHOCTD, MPOU3-
BOJMTEJILHOCTD
efficient a 3 exkTHBHLIN, TEACTBEH-
HbIH
24. circumstance n 1. o6cTOATENLCTBO,
cliyyaii; 2. plycnosusi; 3. nonpoObHOCTH
the circumstance that ... — ToT daxT,
4To ...
25. merely adv ToJIbKO; NpocTo
mere a SIBHbII; NpOCTOMN
26. nevertheless ¢/ Bce Xxe, oAHaKo
27. bubble n 1. ny3bipek; 2. UMAUHAPHU-
yecKUii MarHUTHbBIK DomeH, LIM/I,
3. ycTtpoitctBo Ha LIM/]
bubble memory — 3Y nHa LIM/]
28. transfer v |. nepemeluarts; 2. nepe-
l1aBaTb
transfer n 1. nnicpeHoc; 2. nepenaya
transferable a nonyckarouwmii nepcna-
4y
transference n nepenaua
29. pass v |. MATH; NMPOXOAUTH; 2. He
oOpaTUTb BHUMAHUE, 3. NEepeceKars;
4. nepenasaTb; 5. NEpPCXOOUTH U3 OL-
HOro COCTOSIHHSI B ApYroc; 6. nponyc-
KaTb, MPOrOHSITh
pass n |. npoxon; NyTb, 2. MPOroOH,
npoxon
passband — nonoca nponyckaHus
pass instruction — xoyocTtasi KoMaHaa
password n KogoBoe CJI0OBO, MapoJib
30. step n 1. war; 2. Mepa; 3. CTYINeHb,
4. 3Tan
step by step — nocTeneHHbIA, CTYTIEH-
4YaTbI
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step function — ctyneHyaTtas GyHK-
ums
step v l. cTynartpb; 2. NOHUXaTb Hanpsi-
XEeHUe
stepless @ 1. nnapHblif; 2. step-wise —
rnoluaroBblf
31. protect v |. 3amMuiaTh; 2. npcao-
XPaHSATb
protection n 3a1uTa
protective g 3alUMTHBII; MpeNOXpaHU-
TCIbHBIA
32. expose v |. BLICTaBJIATD; 2. lToABep-
raTb BO31eNCTBUIO
exposition 7 1. BLICTABKa; 2. U3JIOXe-
HUe
33. etch v TpaBUTH Ha MeTaJlie
etching n TpaBneHue
etch-printed circuit board — neyarHas
njiara
34. sequence n MocjegoBaTeIbHOCTD;
psi;, OPSNOK
consequence n 1. nocnencreue; 2. Bbl-
BOI; 3. BaXXHOCTb
in consequence of — BCJICACTBUC
consequent g |. normyeckm nocneno-
BaTEJIbHbIN; 2. SABNSIIOLUIMICS pe-
3yJILTAaTOM
consequently adv cncnoBareibHO
35. delineate v ycTaHaBNMBaTbh pa3mMep,
oYyepTaHMS
delineation n 1. nnaH; 2. onMcaHue
36. multiplicity 7 1. MHOrOYKCNCHHOCTD;
2. pa3HooOpa3uc; 3. CJI0XHOCTb
multiplier n 1. MHOXHUTeNb; 2. 106a-
BOYHOE COMPOTHUBJICHIE
multiply v 1. yBenuumnpaTts; 2. yMHO-
XaTb
multiple a 1. MHOTOKpaTHBIA; 2. MHO-
TOXWJILHBIA
37. stagen l. dasa; nepron, 3Tar; 2. CTy-
neHb, cTaqus; 3. Kackan; 4. syeiika
staged data transfer — KkackaiHas re-
PCCBUIKA JaHHBIX
staging — nepeMellleHUe 6JI0KOB IaH-
HBbIX

38. precise a TOYHBINA
precisely adv TouHo
precision n TO4HOCTb
39. procedure n npouecc paboThl; TEX-
HONOrM4YecKui npoiecc
procedure for reset — npouenypa
cobpoca
proceed v l. npononxartb; 2. Mepexo-
OUThb K YeMy-J1.
proceedings n p! Tpy bl
process v o6pabaTbiBaTh; NpOU3BO-
IUTb TEXHOJIOrMYECKY10 oNnepaluio
process chart — nMarpamMma npolicc-
ca
process data — jjaHHbIc 06paboTKH
40. dissolve v 1. pacTBOpATD; 2. pa3na-
rate; 3. aHHY1UpOBaTb
dissolvable g pa3noxuMeiil Ha YacTu;
PacTBOpUMBIH
dissolvent n pacTBopsilOLLIMIA; pacTBO-
pUTEND
solution »n pacTBop
4]1. prevent v npcaoTBpallaTh; npeao-
XPaHSTb
preventive g npenynpeiuTebHbIN;
npopuNIaKTHYECKUN
prevention n npcaoTBpalleHUe
42. acid n kucnora
acidify v okucnsitbcst
43. term n 1. npcoen; cpok; 2. man.
4JICH
terms »n pl ycnoBus corjialieH1s
in terms of — 1. B Bue; 2. B CAMHU-
uax; 3. B NOHATHUNX; 4. B PyHKUU-
siX; 5. yepe3
in general terms — B 0OLUMX YepTax
44. denote v 1. o3HayaTb; 0603HaYaTh;
2. yKa3blBaTb
denotation n 1. ToyHoe 3HayeHHUcC;
2. o603HayeHHe
note 7 3aMeTKa; 3HaK
note v 3aMc4arTh, ICNATb 3aMETKY
notable a 3aMeTHBI
45. alloy v cnnaBiasithb
alloy n cninas
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46. bulk n 1. Macca, ocHOBHas 4acTb;
2. 00beM; 3. moaToXKa
in bulk — B uenom
bulky a 6oabuioit, rpoMo3nKUH
47. interface n 1. B3aUMoOCBSI3b; B3aU-
MoJIeiicTBHUE; 061aCTh B3aUMOAENCT-
BUA, 2. uHTepdeiic, ycTpoicTBO CO-
NpsiXEeHUs1, pa3fiesa; NOBEPXHOCTh
pasgena
48. precipitate v 1. ycKopsiTh; 2. ocax-
Jatb(cs1), BbiMaaaTh B 0Cag0K
precipitate n ocanox
precipitation n ocaxaeHue; Bbinaje-
HUe
49. establish v 1. yctraHaBnuBartn; 2. no-
Ka3blBaTh; 3. yUpEXIaTh;, OCHOBBI-
BaTb, CO3/1aBaTh
establishment » 1. yctaHoBneHue; co3-
IlaHMe; 2. 10Ka3aTeNbCTBO; 3. opra-
HU3aLIKSA; YYpEeXIEeHHUE
50. harmful @ BpciHBbIN
harm n Bpen
51. removal n l. ynaneHue, ycTpaHe-
HUe; 2. CMellleHUe
remove v . youpars; 2. cMeLuaTh
removed g ynaieHHbIi; cMelLIEeHHBIA
52. tool n paboumnii MHCTPYMCHT; opyaue
53. slice n 1. TOoHKHI1 cnoit; 2. noaynpo-
BOJHUKOBasl MJacTUHa, n/m; 3. Kpu-
ctann (UC); 4. ceKUMOHHBI MUKPO-
npoueccop
slice v pe3aTb Ha TOHKHE CJIOU
54. sophisticated @ cnoXHBbIN; ONBIT-
HbIM; HanyMaHHbIN
sophisticated equipment — cioXxHas
annapartypa
sophistication n 1. yMyIpeHHOCTS;
2. Kpyro3op; no3HaHue; LIKPOKHIA
Hay4YHbI¥ KpYyTO30p
55. innovation n 1. HoBoBBEICHHUE, HOB-
LLIECTBO B TEXHUKE; 2. HOBATOPCTBO
56. advance n |. npoaBHUXeHUE; yCriEX;
2. nporpecc
advance v 1. 1enatb ycnexu, nponBu-
raTbCsl; 2. BBUABUTATh

advanced a 1. nepenoBoif; 2. ycrieBaro-
LUK, MOBBILUEHHOIO TUINA
57. pull v 1. TAHyYTB, 2. pacTArUBaTh,
BbITaJIKUBATh
pull n 1. TsAra; 2. HaTsXXeHHe, pacTsi-
XEeHHUE; IPUTSIXKEHUE
pull-down — onyckalouiee MeH10
pull-up resistor — Harpy304HbIil pe3u-
cTOp
58. deposition n ocaxneHHe; oTnoXe-
HHMeE 0CaaKOB, BhINTaACHHUE
chemical vapour deposition (CVD) —
XMMHUUYCCKOE OCAXJACHHE U3 napo-
Bo#i ¢ra3bl
deposit 7 1. oTnoXCcHUeE, 0CanoK; 2. Me-
CTOpPOXIEHUE, 3aJIeXb; OCaXIEH-
HBIA cloit
59. sputtering n pacnelieHue
sputter v pacnblisiTh
60. enable v 1. naBaTh BO3MOXHOCTS;
2. IcnaThb BO3MOXHBIM
61. yield n BbIXOJ rOOHBIX (CXEM)
yield v naBatb pe3ynbLTaT; NMPOU3BO-
IIUThb; BbIIaBaTh (MMMNYJbLC); BO3-
BpallaTh (3HaYeHKE)
62. outline n oucpTaHHUe, KOHTYpP
outline v HapKcoBaTb KOHTYp
63. speciesn 1. BuI, nopona; 2. pa3Ho
BUIHOCTD
specify v TOUHO onpenensiTh; YCTaHaB
JIMBAaTb
specific g 1. XxapakTepHbIi; 2. TOYHBIMN,
ONpCICJICHHBIA; 3. yaeabHbIR
specification n 1. cneundukaums; 2. ac-
Talb, NOAPOOHOCTH
64. volatile g 1. neTyumii, 66ICTpO UC-
napsiouumics, 2. 3Hepro3aBUCUMBIU
(3Y)
volatility n netyyectb
volatilize v ucnapsaTbcs, yneTyduBaTh-
csl
65. die n (p/ dice) 1. MaTpuLa; 2. KpUc-
tann (UC)
66. intricate g 3anyTaHHBIN, CIOXHBIN
67. stack v cknagbiBaTh, HaKarUIMBaThb

Pa3zdexa 3. llepBoe 3aHsTHE 137

70. to be due to — GLITL OOyC/lIOBNIEH -
HBIM, SIBJSITLCS CNIEICTBUEM
due to prp BcneacTene
due @ 1. nomxHbIN, HagoaeXalUUH;
2. 00yCcnoBaeHHbIN
due to the fact — 6n1aronaps ¢akry
in due course — B CBOe BpeMs

stack n 1. Macca; Habop, KOMIJIEKT;
2. CTeKoBasi NaMATh
68. aid n noMoub
aids n p/ cpencrBa
aid v noMoraThb
69. simulate v |. vionenMpoBats; 2. UMH-
TUPOBATh
simulation n MoenupoBaHue

3. MNMpoBepbTe, KaK Bbl 3aNOMHUNK CNOBA.

3.12. IIpoBepsTe, KaK Bbl 3aMIOMHHJIH CJIOBA.

(1-10): the lattice of the substance, to be tightly bound, to be at an in-
termediate stage, to fill the gap, the top band, below the level

(11-20): a poordesign, to pose a question, to improve the state of art,
the former technique, to substitute the mode existing, the
interior of the package, an adjacent substrate

(21-30): to insert an atom into a silicon lattice, to create deficiency
of the electron, to handle the material under ordinary cir-
cumstances, efforts can merely help to carry out the pro-
gram, to transfer from one state into another, to be protect-
ed by surface layers

(31—40): a sequence of masks, to delineate multiplicity of n-type re-
gions, to be exposed to diffusion, at various stages of the pro-
cess, very precise calculations, photolithographic procedures,
to dissolve the salt, to prevent the excess

(41-50): an etching acid, to denote the scale, the bulk of work, the
bulk of a semiconductor, to establish a new industry, harm-
ful effects, the removal of acid traces

(51-60): a wafcr can be sliced, to substitute by sophisticated devices,
to need continuing innovations, advances in crystal growth
technology, a crystal pulling equipment emerged, the depo-
sition of thin films by sputtering, the outline of a circuit

(61-70): to generate new species, to yield volatile compounds, to have
intricate three-dimensional architecture, the aid of comput-
ers, to simulate operations
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3.13. HailauTe B TeKcTe aHMHIICKHE 3KBHBAEHTHI CJIeAYIONIMX PEYeBLIX OTPE3KOB:
1. 06paboTKa MOTOXKH — HEMPOCTOM TEXHOJIOMTMYECKHH NnpoLuecc
2. ¢du3nyeckas npupona rnojayripoBOAHUKOB
3. cBOOOAHDBIE HOCUTEH 3apS0B MOIyT BO3HUKATb NPYU MUHUMAJTb-
HOM 3aTpaTe 3HEPrum
4. KpHUCTaI] YUCTOTO KPEMHHs1 — IJIOXOH NPOBOIHMK
5. yJIydylU€eHHUE NpoOBOIMMOCTH JIoCTUraeTcss HECKOJIbKMMH CITOCO-
bamMu
6. K KpPeEMHHIO 0DaBIsAIOTCS MPUMECH,, YTOObI CO34aTh OCOOBIH THUIT
IIPOBOJIMMOCTH
7. IblpKa — 3TO OTCYTCTBHE JJIEKTPOHA
8. MpUMecHU MOTYT BBoIMTbCA AU dy3neit
9. BO3LENCTBYsl OKMCIIMTEJIEM
10. KMUCIOpOL BNUSIET HHa MHOTHE CBOMCTBA NOJUTOXKHU U3 KpEMHHS
1. 3nuTaKkcusi — BLIpalllMBaHHE KPUCTAJIOB B COYETAHUM C TNPO-
LleccaMm oKkuclienus v 1ud@Py3nu — naet BO3MOXKHOCTb CO3a-
Hus1 6OJTBLILIOro KOJMMYECTBa padinuHbiX cTpykTyp UC
3.14. IlepeBenyTe NHCbMEHHO CO CIOBapeM BTOPYI0 YacTh ocHosHOro Tekcra (11). Bpe-
M3 nepeBofa — 60 MHHYT.
4. Yyutecb KpPaTKO nanaratb coaepxaHue TeKcra.
3.15. KpaTKko H3JI0KHTEe Ha aHINHIICKOM si3blKe COepAKaHHe OCHOBHOro Tekcta. Hce-

NoJb3yiiTe CJeAYIOUIHC BLIPAXKEHHS (BbIMOAHAETCS IMCbMEHHO):

The text deals ...

It is arranged as follows ...

The first paragraph introduces ...

The second paragraph advances the idea of ...
In conclusion ... is given.
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3.16.

A

\O OO

10.

11.
12.

BTOPOE 3AHATHUE

PaboTta B ayanTopum

. NpoBepbTe AoOMawHee 3apaHue.

1. IlposepbTe nuchMeHHblit NepeBod BTOPOA YaCTH OCHOBHOIO TEKCTA.
2. IlpoBepbre ynpaxHenns (Bbibopouto).
3. IlposepbTe, Kak Bbl 3aNOMHHIIN CJI0Ba (BbIOOPOYHO).

4. [lpoBepbTe yCTHOE H3J10)KeHHe NepBoi YaCTH OCHOBHOIO TEKCTA.

. Yyutecb nepeBoaAuTb.

IleperenmTe ycTHO, YUHTHIBA 0COOEHHOCTH fepeBo;1a CKazyeMbIX.

1

. There isa continuous demand for improved metallurgical con-

tacts in semiconductor devices.

. Thejunction becomes vulnerable to diffusion between the metal

layers and silicon.

. The tremendous interest in small device structures is presently

active due to the increasing requirements for obtaining very
small circuit elements.

The size requirements are becoming increasingly severe.
Today, the technology is evolving at an ever-increasing speed.
The selcction is of primary importance.

Increase in the packing density and also the complexity of these
devices are primarily due to scaling down of the individual cells.
Line width gcts narrower.

. One of the primary considerations is to obtain a material with

high electrical conductivity and low ohmic contact resistance.
These parameters are to be maintained throughout the high
temperatures.

The material is to have resistance to the corrosion and oxidation.
Films of this thickness are likely to be very difficult to deposit
in a continuous manner.
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2

1. The most highly conductive film reported today was obtained
by a metal-rich concentration.

2. Films produced by sputtering both exhibited a tetragonal crys-
tal structure.

3. The resistivity of the MoSi film was found to be less than that
of polysilicon.

4. The temperature for recrystallization to obtain the lowest pos-

sible resistivity in effect is controlled by. impurities.
. The films used were found to be mechanically strong.

6. The film composition changed with time due to the different
sputter.

)

3

. Polysilicon has been the dominant interconnect material.

2. The plasma-etching process has been shown to have important
advantages in terms of cost.

3. The phosphorus concentration had no influence on the resis-
tivity of the film.

4. The control method has only recently been applied to the design.

. There have been no directly comparable projects.

6. Any potential microprocessor user now has to make a choice
from plenty of ICs.

[

1)

Teker 3.1 B

IlepeBeaute TeKeT yeTHo (c nHcTa) Oe3 cloBaps. 3HauyeHHe BbIICAEHHBIX CNOB Bbl CMO-
3eTe MOHATb H3 KOHTEKCTA.

BapuanTt 1
Laying Down Thin Film

Most often, thin-film deposition on a ceramic substrate is done in
a vacuum chamber by evaporating or sputtering conductive, resistive,
or dielectric material on a carefully cleaned substrate.

The vacuum prevents oxidation and allows the molecules of ma-

terial being deposited to travel to the target with minimum collisions
with gas molecules.
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Bapuanur 2

Evaporation and Sputtering

In the casc of evaporation, the material to be deposited is heated by
a resistive heating unit until the molecules acquire the thermal energy
necessary to leave the surface at a suitable speed to ensure deposition.

Sputtering differs from evaporation in that an electrical field ac-
celerates the positive gas ions toward a cathode that is covered with a
material to be deposited. An ion striking the cathode causes a mole-
cule to be ejected and deposited on the substrate.

Tekcer 3.2 B

IlepeBenuTe TEKCT NMcbMeHHO Oe3 chopaps. BpeMs nepesona — 15 munyt. I1posepete
nepeBo B ayIHTOPHH.

Bapuanr 1

Rapid Thermal Processing

RTP is one of the exciting new wafer fabrication technologies. Its
origin can be traced to the laser annealing (oT>xur) research of the ear-
ly 1980’s, but it is only with the very recent appearance of techniques
and equipment suitable for use in production that the technique has
begun to attract serious attention of process engineers.

Current applications for RTP include ion implant annealing, glass
reflow, silicide formation, and deposition of thin gate oxides. The RTP

equipment market is expected to have one of the highest growth fac-
tors in the equipment industry.

Bapuanr 2

Tungsten

Tungsten is of particular interest in IC technology because it can
be deposited in a self-aligning (camocoBMellieHHbIIT) chemically se-
lective manner on silicon, metals, or silicides. Its volume filling capa-
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bility serves to enhance planarity, a high priority in multilevel chip de-
signs, and because it can be deposited without additional masks, pro-
cess complexity is reduced with savings in cost.

Selective low-pressure chemical vapour deposition (LPCVD) of
tungsten can provide diffusion and etch barriers via fills, low resistance
source, drain and gate shunts, masks for X-ray lithography and many
others.

The last years have been a time of rapid progress in LPCVD tung-
sten technology.

3. Yuutecb aHHOTHMpPOBaThL U pecdhepupoBaThb TEKCT.

Texkcr 3.3 B

a) IIpounTaiiTe TekcT. BuisiBHTe OCHOBHYI0 HHOpMaLIHIO KaXaoro ab3auna. 3anu-
IHTe JaHHY HHopMalHIo (B BHe NOANeXallero H CKazyeMoro) Ha pyccKom
a3biKe. [IpoBepbTe NpaBHILHOCTL HOHHMAHHSA TEKCTA.

6) CocTaBbre KpaTKHil pedepaT Ha AHITHACKOM fI3bIKE.

Dry Process Technology

LSI technology has been the cutting edge of the innovate semi-
conductor industry. In the field of the process technology, much
effort has been made to improve microfabrication and thinner-film
formation tcchnology. In particular, improvements in photolitho-
graphic and etching techniques are the keys to the integration of
more devices on smaller chips, increases in circuit performance,
and improvement in wafer process vield.

Dry etching technology represents a new and exciting method
for defining precise images in insulators, semiconductors, and met-
als. Gas plasma etching technology in dry process like RF sputter-
ing, ion beam milling, reactive ion etching, and reactive ion beam
etching is widely used as a fundamental tool for the fabrication of
MOS, bipolar LSIs, discrete devices and hard mask. It results in
improved image size, simplification of the manufacturing process,
precise shape control of fine patterns, and development of a clean-
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er manufacturing process, compared with conventional wet chem-
ical etching processes.

Recently, MOS LSI has shifted from LSI phase to VLSI phase,
which requires a precise pattern less than 3 um. This transition can
be achieved by progress in wafer process technology, including mi-
crofabrication as well as device and circuits design technologies.
Conventional plasma etching is not adequate in VLSI regions for
the delineation of precise patterns because of its inherent under-
cutting (noarpaBnuBalowmi) effect which results in anisotropic pro-
file of an etched pattern.

Dry etch technologies available for LSI processing are classi-
fied into plasma etch, sputter etch and ion beam etch, with items
such as etch mode, apparatus and reaction mechanism.

4. Yuntecb roBOpuThb.

3.17. 3aaaiiTe 10 BonpocoB (YCTHO) MO CO/IePXKaHHI OCHOBHOIO TCKCTA.

Tunel Bonpocos:

1. What is the (nature, difference, process, role, importance, etc.)
of..?

What is referred to as ... ?

What is used as ... ?

Where do we use ... ?

What function do the holes play?

LoD W

BHeayauTopHaa pabora

1. NpoBepbTE, 3HaeTe NK Bbl CNOBaA.

3.18. Ha3oBHTe CHHOHHMBI CJICIYIOWMNX CJIOB (BbI MOXKETe HaiHTH HX B OCHOBHOM TEKCTe):

1. matter, material n 6. location, spot n

2. compact, fixed, set a 7. place, position n

3. peak, capn 8. empty, unoccupied a
4. bad, cheapa 9. exchange, replace v
5. convey, transport v 10. shield, defend v
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3.19. IlepepennTe ciexyoiune peyeBbie OTPe3KH H3 OCHOBHOIO TEKCTa:

1. to raise from the top to the 8. toremove the coating
bottom 9. to protect from harmful effects
2. the electron may be tightly 10. advances in technology
bound to atoms 11. the deposition of thin films
3. conductivity poses a problem 12. to provide precise dimensions
4. to improve the resistance 13. toselect the areas on a wafer
5. modest expenditure ofenergy 14. toinvolve the use ofaglow dis-
6. the dopants are diffused into charge
semiconductor crystals 15. to specify the pattern of each
7. 10 expose the wafer to an oxi- layer

dizing atmosphere

3.20. Ha3oBHTe TepMHH, HCXOMIA U3 CJieJ(YIOLIMX ONpeeeHHii:

1. The process of introducing impurity into the crystalline structure
of pure silicon.

2. Any substance added in the doping process, such as arsenic.

3. A patterned plate used to shield sections of the silicon chip sur-
face during thec manufacture of integrated circuits.

2. NpoeepbTe, KaK Bbl YyMeeTe onepupoBaTtb rpaMMaTU4eCKUMM
M NEeKCUYECKUMU ABNEHUsIMU NPu nepesoae.

Tekcr 3.4 B

Hepeae;lme TEeKCT CO cJioBapeM NUCLMEHHO. 3HayeHHs BolJeSIeHHLIX CJIOB BBl CMOXKeTe
NoHsTh U3 KouTekc1a. O3arnaBere TeKCT.

An integrated circuit is comprised of a single silicon chip containing
transistors, diodes, resistors and capacitors, suitably connected to form
a complete circuit. The first successful attempt to produce an integrated
circuit, in 1959, made use of mesa construction, but this method is known
to be quickly replaced by the use of planar techniques.

The important feature of the planar process is the deposition of a
silicon dioxide layer on the top surface of the epitaxial wafer, which
acts as a mask against diffusion. The process involves exposing the wa-
fer to an oxygen atmosphere at high temperature.
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After the oxidation process it is necessary to etch holes in the ox-
ide, through which diffusion can take place. The process used is simi-
lar to that employed in the manufacture of printed circuit boards. Ini-
tially, the oxidized surface is coated with a thin film of photo-sensitive
emulsion (photoresist). A mask is manufactured, the pattern of which
defines the area to be etched, it being opaque (Henpo3pa4yHbiit) where
etching is to be performed and transparent where the oxide is to be
retained. The mask is brought into contact with the wafer and exposcd
to ultraviolet light. The photoresist under the transparent area of the
mask being subjected to the light becomes polymerized and is not af-
fected by the trichlorethylene developer which is subsequently used to
dissolve the unexposed resist. When fixed, by baking (oTxwur), the re-
maining photoresist protects the oxide from the window where diffu-
sion is required and, after the surface has been cleanced, the chip is
ready for the first diffusion process.

For a p-type diffusion the most generally used dopant proves to
be boron. This is deposited on the wafer at high temperature, and dif-
fuses through the window into the silicon. A p-type region is thus cre-
ated. The oxidization freatment is now repeated and, in this high-tem-
perature process, the open window is sealed with an oxide layer and
the base dopant is driven deeper into the silicon. A new mask is used in
a second photoresist and etching stage, which opens a window for the
diffusion of the emitter region.

For n-type diffusion the most generally used dopants arc phospho-
rus and arsenic. The cycle is supposed to be repeated yet a third time. The
emitter window is sealed by oxidization, the emitter dopant is driven in,
and new windows are etched in the oxide layer to define the contact areas.
Finally, the contacts are made by the evaporation of aluminium.

In practice many devices are manufactured at the same time on a
single sheet of silicon. These are separated by scribing with a diamond
stylus and breaking into individual chips. They are then mounted in
suitable packages which allow electrical connectionstobe readily made
and power, dissipated as heat, to escape.

[t is necessary to be able to electrically isolate individual devices
from each other. This is done by surrounding each component with
material of opposite polarity and reverse biasing the semiconductor
junction so formed.

10 Byx
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Tekcer 3.5 B

[leperenuTe TekcT NHCLMeHHO Oe3 cioBaps. 3HaueHHe BbileIEHHBIX CJIOB BB CMOXKeTe
noHsATh Oe3 ciopaps. Bpems nepepoaa — 15 munyrT.

High Pressure Oxidation of Silicon

Silicon oxidation has been a fundamental process of silicon de-
vice technology for a long time. However, an understanding of oxida-
tion methods and the phenomena involved is far from complete. An
oxidation method that has received increased attention over the last
few years is a high pressure oxidation method. This method is known
to offer a practical means for thermally growing silicon oxides at lower
temperatures and faster rates than those grown in conventional wet
(BnaxHblit) oxidation. Presently, efforts to implement low temperature
processes have become a significant driving force in the evolution of
silicon device fabrication technology. The lower temperature aspect of
high pressure oxidation has its greatest potential impact in the high
density world of submicron VLSI where improvements in process con-
trol precision will have a significant effect on performance and yield.

Thin oxide film grown at low temperature by high pressure oxi-
dation has excellent dielectric breakdown strength.

Developments in high pressure oxidation will become more im-
portant with progress in other low temperature processes such as ion
implantation, laser annealing, and plasma enhanced technology dur-
ing the next few years.

3. NpoBepbTe, Kak Bbl ymeeTe aHHOTMPOBaTh unu pechepupoBaTthb
TEeKCT.

TekcTr 3.6 B

Berno npountaiite Tekct. Cxaxkure, YTo aBTOP NOBOPHT 00 YHHKAJIBLHOCTH MOJIEKYap-
HOM 3.IeKTPOHHKH.

Molecular Electronics

Molecular electronics is a new concept of clectronic systems.
Basically, it seeks to integrate into a solid block of the material the
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functions performed by electronic circuits or even whole systems. Its
goal is to rearrange the internal physical propertics of the solid in such
a way that phenomena occurring within or between domains of mole-
cules will perform a function ordinarily achieved through the use of an
assembly of electronic components.

Molecular electronics is the most forward-looking of several mod-
ern approaches to the development of small, reliable, efficient electron-
ic systems. Almost all of them attempt to perform the required electron-
ic functions in solid semiconductor-type materials. Molecular
electronics, however, is unique in its goal of going away with the tradi-
tional concept of circuit components. Should this goal be fully realized,
or even partially so, it would extent the capabilities of electronic systems
well beyond that which can be achieved today. In addition to lowering
size and weight, increasing reliability and reducing power requirements,
molecular blocks could make possible the execution of tasks now too
complex to be performed economically by conventional methods and
permit the performance of electronic functions which cannot be achieved
at all with lumped (oTnenbHbBIM) cOmponents.

4. NpoBepbTe, Kak Bbl CymMeeTe NepeBecTy AHHOe CTUXOTBOPEHUe.

Teker 3.7 B

ITpouuTaiiTe oTpbiBOK H3 cTuxoTBOpenuss “Chip Fabrication”, HauMcaHHOro oJHMUM M3
P

penakrTopoB xypHaia IEEE Transactions on Electron Devices. J1aiiTe noacTpoutblit (W11
CTHXOTBOPHbLIit) llepeBo/L.

Chip Fabrication

We use an essential trick

With gallium and arsenic

To make the crystals that we need;

A fabrication line to feed.
We heat them up until they fuse,
A pressure cooker’s what we use.
We put a perfect crystal in
And then we draw it out again.

10*
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And so a bigger crystal grows

For hours and hours and no one knows

Exactly what it’s going to be

Until it’s finished. Its O.D.
[s constant or approximate.
And some of us can hardly wait
Until to cylinder its ground
And cut in slices almost round

And polish till you see yaur face.

Of any defects there’s no trace.

And now the part the growers hate,

We have to start to fabricate.

Yuntecb roBopmThb.

. OTseTbTe pa3BepHYTO Ha CJeIYI0lHE BONPOCHI:

What is the physical nature of semiconductors?

How doessemiconductor behave at lowerthan room temperatures?
Why is a crystal of pure silicon a poor conductor?

What is the process of doping?

In what ways are the areas to be doped defined?

What are the main dopants?

What role do the holes play in the conduction process?

What particles are the carriers of electric current in a p-type semi-
conductor?

What is the simplest ssmiconductor device and how does it operate?
What technological processes are used in the fabrication of inte-
grated circuits?

What is understood by the planar technology?

How are the problems of tighter control of impurity diffusion
solved?

Whichtechniques are referred to as direct methods of film prepa-
ration and which of them as indirect? (Describe briefly each of
the techniques used.)

What makes the automation of crystal growing equipment a ne-
cessity?
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3.22.

3.23.

- TPETBE 3AHSTHUE

KoHTponb nsyyeHHoro martepuana

. KoHTponb nepeBoaa 0CHOBHOro Tekcra.

Bbinousercs ycTHo (BLHIOOPOUHO).

. KoHTponb cnoB B cnoBoco4yeTaHunX.

BbinosiHseTcs YCTHO HAH NHCbMetHO (Mo BLIOOPY Npenoaasare.in).

5 KOHTpOﬂb yMEHUNA BLIABNATL 3HAYEHUA CNOB C YYETOM KOH-

TEeKCTa.

IlepeBeanTe, BHIABAAA KOHTEKCTYa/IbHOE 3HaYeHHe BbileJIeHHbIX CJIoB due fo,
appear, advance:

. The numerical value of the conductivity changes due to the con-

centration of impurities.

The significance a semiconductor achieved is due to the electrons
being raised to the conduction band.

Current due to holes injected into the collector from the base can
be neglected since it is very small.

New design tools and development systems are appearing.

The limiting point appears to be between 10 and 30 ohms.
Recent technological advances in software development are now
opening new horizons.

The advances made by device fabrication have allowed all func-
tions to be integrated into just one chip.

BbisiBHTe KOHTEKCTya bHOE 3Ha4YeHHe Bhile/IeHHbIX CJIOB Oe3 CJIoBapA:

. More efficient communication demands a continually increasing

level of control in progressively-thinner layers.

The extension of any semiconductor technology to small dimen-
sions brings with it a host of new technology, physics and engi-
neering challenges.
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4. KoHTponb ymMeHus nepeBoanTb.

Tekcr 3.8 B

TlepeBenyTe YCTHO TEKCT C JIMCTA NOJ PYKOBOACTBOM MpenoiaBaTents.

Submicron Technology

Silicon is the workhorse for most integrated circuit devices. Sili-
con processing technologies continually change. A number of techno-
logical changes must be expected with the advent of electron beam
mask-making, i.e. with the development of submicron technology to
produce ultra-complex devices based upon dimensions which can no
longer be fabricated with the use of visible or near visible light.

The need for submicron technology is based upon continuing pres-
sures to improve microelectronic capabilities. The present optical meth-
ods are reaching their limits. The increasing sophistication of elec-
tronics systems continually pushes the state-of-the art of both memory
and logic circuits. Improvements in cost, speed, density and power
consumption are being sought.

Submicron technology refers to the fabrication of semiconductor
devices with features having masked dimensions less than one micron.
Normal IC technology uses mask dimensions of about five microns. By
using electron beams, it is now possiblc to fabricate circuits with features
less than one micron. Within the next few years submicron technology
will become a major factor in the production of integrated circuits.

Because of the small dimensions required, it is no longer possible
to use conventional optical methods to define the surface of an integrat-
ed circuit. Even optical inspection is limited because of the small di-
mensions. In place of light, X-rays and electron beam are used to pat-
tern the surface of the semiconductor wafer.

In the same manner as the electron microscope provided superior
resolution over the optical microscope, electron beam technology is about
to impact the integrated circuit industry. The advantage of e-beam tech-
nology is that the wavelength of electrons is substantially less than the wave-
length of light. E-beam technology is accompanied by the use of X-rays.
X-rays have the advantage that they travel in a straight line. X-rays do not
require vacuum as do electrons, which may simplify production techniques.
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The use of submicron technology has the same effect as increas-
ing the size of the silicon wafer. Sincc the devices are smaller, the num-
ber of devices per wafer is greater. Also, since the die sizes are smaller,
the loss due to a die containing a material defect is smaller. The yield
percentage increases. The net effect is more good dice per wafer. As is
known, one of the basic measures of semiconductor performance is
the number of good dice per wafer.

Submicron technology can be used for standard 1C design and
processing. It can be applied to both MOS and bipolar integrated cir-
cuits including injection logic. This technology applies to very fast cir-
cuits and microwave structures.

The impact of submicron technology on the IC industry will be
more significant than the impact of MOS on the semiconductor in-
dustry. A principal application impact of submicron technology will
be in the areas of magnetic bubble and semiconductor memories. Al-
though, the first submicron production structures range about 64 kilo-
bits, “million-bit chips” are possible. The super-LSI technology ap-
pears in new products where increased complexity can still be utilized.
The one-chip medium-size computer quickly becomes a reality in con-

junction with its one-chip memory or, alternately, a minicomputer will
tend to have everything in one chip.

The utilization of submicron technology requires a completely
new facility. All aspects of mask making, inspection, and other proce-
dures are changed.

5. KoHTponk ymeHus aHHoTMpOBaTh M pecepupoBarh.

Teker 3.9 C

Hpoynraiire Teket. Pasnenute ero Ha aG3anp! u o3arnassTe HX. Mcno.ib3yiite 3aronos-
KH B KauecTBe NJ1aHa JI1s NepecKa3a TeKCTa.

Optical Lithography

Optical lithography has undisputably been the leading integrat-
e.d circuit pattern defining technique for many years. It has essen-
tally two steps. First, the design and fabrication of the optical mask,
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which is both costly and time consuming, and secondly, the expo-
sure of the wafer, covered with a layer of light sensitive photoresist
to ultraviolet light shone through the mask. The method is ideal for
large scale production because once the expensive maskmaking pro-
cess has been carried out, an unlimited number of wafers may be
patterned at very low cost to the producer. On the other hand, where
specific or semicustom (rony3aka3sHele) 1Cs are concerned this pro-
cess has proved unacceptable since the cost and time involved in
mask fabrication cannot be justified by the production of only a few
devices which may require several interactions for optimum results.
For these reasons, electron beam direct-write lithography is prov-
ing invaluable in the field of application of specific or semicustom
integrated circuits. This technique allows fast turnaround, a high
flexibility and comparatively low cost for very small batches. In ad-
dition, the short wavelength of electron-beam offers very high res-
olution patterning and so may be essential where sub-micron fea-
tures are required. Despite the possibility of low throughout, c-beam
generated patterns allow either simple wafer-scale integration or
devices for several customers, each possibly with a variety of trial
designs to be implemented on a single wafer. The major advantage
of the e-beam’s high resolution capability will be nullified if the
resist pattern cannot be very precisely reproduced onto the metalli-
zation layer. For this reason, wet-etching of the metal with its in-
herent undercutting is particularly unsuitable and plasma-process-
ing becomes necessary. Reactive ion etching is a type of plasma
etching where the wafer is placed on an electrode which is capaci-
tively coupled to an RF generator. A second electrode larger than
this driven one is grounded and a plasma is generated by electronic
excitation of a low pressure gas contained between them. The ar-
rangement of the system is such that the driven electrode experi-
ences a negative bias with respect to the plasma causing positive
ions to be accelerated towards the wafer. This means that not only
is there chemical reaction causing removal of the metallization but
also ion-enhanced chemical etching and physical sputtering to the
vertical etching essential for precise replication of the resist pat-
tern. Dry processing has the added benefits of easily handled pro-
cess materials, easy automation and good reproducibility.
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6. Kontpont ymeHus rosopures.

3.24. IoaroroBsre M cnenaiite coobieHus no CleayoUHT TeMaM:

1. F.ilm technology and semiconductor technology.
2. Silicon for microelectronics.
3. Oxidation and its function.

4. The techniques for the deposition of thin films.

Texker 3.10 C

[MpounTaiiTe TekcT. U3105KHTe CBOM BbIBOIbI O NPeHMYLICCTBAX NPHOOPOB Ha apceHHe
ranans. Ucnosb3dys pucyHok, onHiunte npubnun Aeiicrsus npubopa. Ha ocHoBe npo-
YMTAHHOIO H BallKX 3HAHHMI 110 CMEeLHAJIbBHOCTH NMOAroTOBLTE COODNIEHHS 0: a) TEXHOJIO-
MM NOJyNpoBOAHHKOBLIX NpHOopoB u UC; 6) HOBBIX MaTepHanax H HOBOIi TeXHOJIOTHH
npouszsoacTtea UC, BUC u CBUC.

ITI-V Semiconductor Integrated Circuits

I1I—V semiconductors attract the attention of scientists and man-
ufacturers working in the field of microclectronics. This interest is based
upon the ability of these materials to satisfy a wide variety of needs.

Technological applicationsinclude high speed processing, com-
munications, sensing and imagining, and many others. Integrated
circuits with various combinations of MESFET, JFET, bipolar, Gunn,
Schottky diode, laser diode, optical detector, light guide, acoustic
wave, and other assorted functions are being explored, developed and
utilized.

One of the first large-scale applications of I1I—V semiconduc-
tors was light-emitting diodes (LEDs) which are two terminal devic-
es that emit light when a forward-bias current is passed through a p-
njunction. An energy state and device construction is given in Fig. 3.

When an electron in the conduction band combines with a hole
in the valence band, the energy is emitted as a photon and light is
Produced. Of course, non-radiative combination processes and light
Ie-absorption must be minimized for high efficiency. To emit light
Visible to the human eye, a band gap near 2 e V is necessary to pro-
vide the proper photon energy, which produces red-green light.
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Fig. 3

At the beginning of the 1970’s, the GaAs MESFET device was
developed for use in circuits such as microwave amplifiers operating in
the frequencies range from about 2 to 12 Ghz. The device is fabricatcd
on a base of single-crystal semi-insulating GaAs. A GaAs film con-
taining a closely-controlled concentration of n-type dopant atoms is
epitaxially deposited on the GaAs wafer. The devices are completed by
etching “mesas” or islands to electrically isolate the device and by add-
ing low resistance contacts and a gate electrode. The gate length is
typically 1 mm.

The first integration of GaAs MESFET transistors into logic gates
was done in 1974. These gates have been integrated into gated flip-flop
integrated circuits and used for prescalers and time-interval measure-
ments. These GaAs integrated circuits operate at substantially higher
speeds than silicon ICs because of a combination of higher transcon-
ductance due to higher substrate resistivity. The higher substrate resis-
tivity in GaAs is a result of its larger bandgap. Semi-insulating GaAs
material naturally provides device-to-device electrical isolation.

Digital capability in GaAs has passed from the SSI (small-scale
integration, ~ 10 gates) realm into the MSI (medium-scale integra-
tion, ~ 100 gates), and is headed for LSI (large-scale integration, ~ 1000
gates). Fabrication of an 8 x 8 bit parallel multiplier (1008 gates fabri-
cated from approximately 6000 transistors and diodes) has been re-
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f:;;lr)tlegefg;t;de,. which is the most complex GaAs integrated circuit

GaAs IC technology is being developed to meet important system
needs. Advanced systems are faced with challenges which require signifi-
cant advances in the rate of real-time signal. At attractive objective is to
convert analog microwave signals to digital format in a high-speed A/D
converter as close as possible to the microwave receiver front, and then
to process the data digitally. The bandwidth which can be aéhieved in

(?aAs s_hould pe capable of permitting digital processing of microwave
signals including A/D conversion to become a reality,
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Ocnoenou mekcm: Computer As It Is.

Ipammamuveckue aéaenun:  Tunbl o6cTosiTenseTB. CriOCOGH MX BHISIBIIE
HUS1 B TEKCTE ¥ NepeBO/L.

Jlexcuueckue néaenuA: KoHTekcTyanbHoe 3HadeHHe cjioBrun, handle
background. IlepeBoa cnoB ¢ npedUKcamu
extra-, trans-, co-, pre-, post-.

IIEPBOE 3AHATUE

Paborta B ayautopuu

1. MNpoBepbTe, 3HaeTe Nu Bbl cneayowne cnosa.

CrnoBa, uMeloli He OIHHAKOBBIH KOpeHb ¢ PYCCKHMH CJIOBaMH

manipulate v integral a collect v extraordinary a
position n trajectory n hierarchy n manufacturing n
segment n instruction » memory » bank deposits
central a control v interpret v

CnoBa HCXOAHOIO YPOBHS H M3 NpelleCTBYIOLIUX pa3/iesloB
tool n design n purpose n perform v velocity #
complexa processv aid n rapidly adv  existence n
brain n similarityn  acceptv unit » essential @
entire a act v response n respond v require v
advancesn single a capabilityn  expand v measure v

boundary n
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2. YunTtecb nepeBOaOUTDL.

4.1

1.
2.

1.
2.

1.
2.
3.

ITpoBepbTe, Kak Bb ymeeTe ONO3HABaTh H NEPEBOAMTHL OOCTOATEILCTBA ITepepe-
AMTE peyeBble OTPe3KH, B KOTOPbIX:

Huduunrus — o6cTostenserso
1

. To manufacture silicon microcircuits, well-defined specifications

should be observed ...

. To improve the resistance and delay times, the designer pays at-

tention to ...
2

. In order to diffuse the semiconductor crystal, we add ...
. Inorder to obtain pure silicon, it is necessary ...

3

. ... 80 as to make the diode conduct ...
- -- SO as to substitute dopant atoms for semiconductor atoms ...

IIpnuacrue I — obcToATEABLCTBO
1

When depositing the material, care should be taken ...
When inserting an atom into the silicon lattice, we create ...

2

Wle processing the data, the computer makes
While comparing the circumstances, they noticed that ...

3
Processing a wafer of silicon, we used ...
Having processed a wafer of silicon, we used ...

;{z;vmg transferred an electron, the adjacent atom creates a new
ole.

4

Being protected by surface layer of silicon dioxide, the adjacent
areas can block ...

Being exposed to diffusion, the microscopic regions can be de-
fined ...
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Ilpnyactue 11 — obcrosTenbCeTBO
1

1. When cooled, the metal provides ...
2. When etched, the silicon dioxide demands ...

l.

2.

1.

2.

1.
2.

1.

2.

l.
2.

2
If doped with phosphorus or other pentivalent element, silicon is

called ...

If coated with a photosensitive organic compound, the surface of
the silicon dioxide can change ...

3
Although accepted for different purposes, the computers have the

same ...
Although used for etching, an acid can be applied to ...

4

Viewed from space the Earth seems ...
Based on reactive gas plasma technology, the semiconductor in-

dustry can...
5

As previously pointed, there exist two lines of development.
As already stated, oxygen concentration influences many silicon

wafer properties.
T'epynamii — oOcTOATENILCTBO

1

In obtaining the possibility of change the designer can face ...
On obtaining the possibility of change the designer could attack ...

2

Without forming high frequency transistors and integrated circuits

the engineers could not ...
By doping the semiconductor we can ...

3

In spite of being charged the particles can be used to ... .
In addition to creating insulating areas, oxidation offers a pract’”

cal method ...
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3. In view of deciding what semiconductor process should be em-

N oL

N

ployed ...

Hapeuus Tuna economically — obcTosTe 1CTRO

. SCPU must be simple enough to be built economically.
. duppliers of hardware and software have to dramatically cut de-

sign and development lines.
Besides, suppliers typi
. , pically need to adequatel
reliable components. el fest and develop

ITpoyuraiire fi€pesennTe, obpaias BHUManHe Ha pasHbie 3HaYeHHs as:

as a result of advances
as an example of innovation
as a consequence of the deposition of thin films

as a matter of fact, a semiconductor isintermediate between insu-
lators and conductors

as far as the interior of the crystal is concerned ...
as far as they use poor conductors ...

. a idati
s long as oxidation has been a key-stone process of silicon device

technology ...

- A5 500n as plasma etching was used ...

10. as much as possible

11.
12
I3.

as thin as possible

such as

as follows

as distinguished from the tube

OCHOBHOU TEKCT

Hepesemur
€ YCTHO ¢ HCTa nepsylo yacTs
OCHOBHOTO Te
CTBOM npenoaasarens. KcTa (I) nox pykosos-

e
lloﬂ[::enenme NHCLMEHHO €O c0Bapem BTOpYI0 4aCTh OCHOBHOIO TeKCTa (Il). Bu-
HETCA CaMOCTOATENLHO KaK JoMalHee 3ajJaHue. .

Osuakomerecs ¢ TePMHHAMH OCHOBHOI'O TeKCTa:
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to digest and analyse measurements —  assembler language — accev6nep

0606LLaTh U aHATM3UPOBaThL H3vepe-  Tunning time — 232k PaboThl
HUS database processing tools — cpeacTBa

central processing unit — LI[TY 06pabOTKM 6a3bl JaHHLIX

Ibl Ma 0OpaboTKHM C pacrnpenenieHmueM

Computer As It Is

(I) The word “computer” comes from a Latin word which means
to count!.

Initially2, the computer was designed as a tool to manipulate num-
bers. Although designed originally ® for arithmetic purposes, at present
it is applicable? for a great variety? of tasks®. Computers are now an
integral part of our day-to-day lives. Today it would be difficult to find
any task calling for’ the processing of large amounts® of information
that is not performed by a computer. The computer may be stated to
have become an important and powerful tool for collecting, record-
ing?, analysing, and distributing '° tremendous masses of information.

In science, computers digest'! and analyse masses of measure-
ments, such as the positions and velocities of a spacecraft and solve
extraordinary long and complex mathematical problems, such as the
trajectory of the spacecraft.

In commerce 2, computers record and process inventories (Ha-
Jinune ToBapoB), purchascs (nokymnkm), bills, payrolls (rniarexHas Bc-
nomocTthb), bank deposits and the like * and keep track'* of ongoing
business transactions '°.

In industry, they monitor '® and control manufacturing processes

[n government, computers keep statistics, analyse and distribute
information.

Computer technology has made dramatic strides ! in application
of virtually '® every segment of a modern industrialized culture, from
product design and manufacturing, through sales ', warehousing (ckna-
nvposanue) and distribution. Nowadays computer-aided design can
no longer be separated from computer-aided manufacturing, they arc
one and the same. Hence, the acronym, CAD/CAM. The list of ap-
plications is large and growing rapidly.

To many people, the computer is a superhuman robot. Indeed .

it can perform lighting-fast calculations and can perform billions of
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operations in a second. But the computer is not superhuman for it can
accomplish 2! none of these things by itself. Every computer now in ex-
istence must be told what to do: it must have a set?? of instructions.
These instructions are called a program. The writing of these instruc-
tions is called programming. Programming is done by a man.

Surely 2, there are similarities with human brain, but there exists
one important difference. Despite * all its accomplishments, the elec-
tronic brain must be programmed by a human brain.

Although accepted for different purposes, computers virtually do
not differ in structure. Regardless of  their size or purpose most com-
puter systems consist of three elements: the input-output ports %, the
memory hierarchy and the central processing unit.

The input-output ports are known to be paths (kaHanbl) where-
by?” information (instructions and data) is fed?® into the computer or
taken out of it.

There are several types of memory. Memory is esscntial to the
computer’s operation. Items ?° of information can be written to, stored *°
in, retrieved®' from it on demand by the central processing unit, or
erased’? to make room (mecro) for other information.

The central processing unit, or CPU, controls the operation of the
entire system by issuing ** commands to other parts of the system and by
acting on the responses. When required, it reads** information from the
memory, interprets instructions, performs operations on the data accord-
ingto the instructions, writes the results back into the memory, and moves
information between memory levels or through the input-output ports.

Advances in microelectronic components led to the development
of smaller computers. In 1971 Intel. Corp. delivered the first micro-
processor, the 4004. The central processing unit of a computer was put
onto a single silicon chip less than 1/4 in square. When a central pro-
cessing unit (CPU) of a computer is implemented > in a single, or very
small number of integrated circuits, we call it a microprocessor. When a
computer incorporates *® a microprocessor as a major component, we
call it a microcomputer. When the entire computer, including CPU,
memory and input-output capability, is incorporated into a single IC,
we call the latter a one-chip microcomputer.

The first design was followed by many others. The progress to-
ward smaller computers is certain to continue: gradually there ap-

11 Byx
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pear nano-computers and pico-computers. These computers are more
flexible }’. Modern computers are virtually symbiotic.

Advances in microelectronics give rise to advances in comput-
ers. Computers today are providing an expanding range of services.

Computers are classified by size and capability as microcom-
puters, mainframes3® and supercomputers, depending on the size of
their main memories and on their processing speed.

Most microcomputers are mostly used by individuals.

Mainframes are used by large corporations, government agen-
cies (yupexneHus) and other large institutions.

Supercomputers are the largest and fastest of all computers. They
have memories and processing speeds that may be measured in pico-
seconds (trillions of a second). The boundaries separating the cate-
gories change frequently as computer technology advances.

(II) If hardware *° is the body of a computer then software * is its
soul (nywa). Software is the term applied to the sets of instructions
called programs. The writing of these instructions is called computer
programming.

Several developments have helped to reduce programming ef-
fort. High-level languages have replaced assembler languages to a great
extent. These high-level languages, however, require more compila-
tion and running time, and more memory space. One of the most
important causes of the man-machine communication barrier is that
an interactive computer system typically responds only to commands
phrased with total accuracy in a highly restricted *! artificial > lan-
guage designed specifically for that system. If a user fails  to use this
language or makes a mistake, however small, an error** message  is
the response he can expect.

There is a trend *® towards languages with free format and more
error checking 7,

Just as the hardware designer needs fewer components to build
a system, the programmer needs fewer lines of code to make a system
go. Many scientists are known to have been conducting a research on
man-machine communication. The work is ongoing. Of particular
interest are information systems that model complex real-world
events.
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Active information systems are database processing tools intend-
ed ® torepresent and manipulate data description of large real-world
systems that have a complex dynamic behaviour. It is apparent ¢’ that
if the language of recipient and sender differs, the data of the mes-
sage cannot be used.

In automated information systems the computers must receive
and at the same time interpret and act on the data. In information
systems, to be more explicit (toyHee), the fields of computers and
communications are merging *.

Thus, the problem that hinders ' man-machine communication
islanguage barrier. The computer system responds to commands only
if they are given with total accuracy in a highly restricted artificial
language. Without it an error message is the response.

Therefore, program optimisation is of crucial >? importance.

A certain language program often proves inefficient on another
machine. A good deal of work is now being done on automated pro-
gram optimisation. Machines with new architectures possessing highly
parallel structures are now being designed and built. Parallel struc-
tures including hundreds, even thousands, of processors are now be-
ing designed and built. True, this software optimisation remains at
the very early stage. What is needed? We need: (1) better algorithms;
(2) better languages and operating systems; (3) better portability, so
that software has a longer lifetime and can therefore sustain** more
development; (4) better program optimisers.

Algorithms are especially important to take advantage of vector
and microprocessor parallelism. Once we have designed algorithms,
we must provide better languages to allow more efficient expression
and execution’? of these algorithms.

One does not wish to program all programs for all machines, es-
pecially when it means reprogramming each program to get optimum
performance. Other languages and programming paradigms should be
portable (30. ucnoJib3yeMbi€ 151 BCEX BUAOB KOMIMbIOTEPOB).

The potential for portable operating systems is obvious. But to
achieve it requires much more progress in the areas of standards and
optimisation.

True portability requires a high-level representation of algo-
rithms, with no machine-dependent semantics.

I1*
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Thus programming productivity becomes a more and more im-
portant issue, which leads to the idea of sharing>* programs across
different hardware platforms to save time and cost on program de-
velopment.

With the development of Internet and Web computing (W-ceTp),
the sharing of programs across heterogeneous platforms, the estab-
lishment of an unified *® programming and computing environment *’
across the fundamentally heterogeneous World Wide Web become
critical issues, which lead to the booming (30. nosBnexue) of brand >
new programming languages such as Java. Another possible trend is
the popularity of script °° language on the Internet.

New programming languages that can support parallel and dis-
tributed computing are in great demand. There are currently two
approaches® to this special issue. One is to adapt ¢! currently avail-
able popular programming languages, for example, C and Fortran,
and equip them with special library. The results are parallel and dis-
tributed programming languages like CC++, pC++, and HPF
(High Performance Fortran). Another approach is to design con-
ceptually new languages that exploit the fundamental principle of
parallel and distributed computing. The results are programming
languages like Linda.

Programming languages may be treated? as useful vehicles®® for
gaining access to important distinctions ® of computing.

Technological, economic and educational developments now al-
low us to design information systems. Information systems model
complex real-world events that have a complex dynamic behaviour .
In automated information systems the computers must receive and
at the same time interpret and act on the data. In information sys-
tems, to be more explicit ¢, the fields of computers and communica-
tions are merging. The integration and coordination of the individu-
al information systems and computers introduces new requirements,
design parameters, and tradeoff®’.

These considerations ¢ affect system issues ranging from the ar-
chitecture of specific computers to the architecture of overall infor-
mation systems.

The past couple of decades have seen tremendous progress in
the technology of computing devices, both in terms of functionality
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and performance. The versatility ®® and convenience ™ of the micro-
processor has altered the entire architecture of modern computer
system. The method of processing data as well as available peripheral
devices define computer generations’!.

The list of applicationsis large and growing rapidly.

Still there is a critical issue, that is the security of computers.
Computer networks will always be vulnerable to attack. But there are
ways to make a network much more resistant to attack.

Yiewed? in the contemporary scene and historical perspective
the computer stimulates man.

3. NpoBepbTe, KaKk Bbl 3aNOMHUNKX CNOBAa NepBON 4YacTU OCHOB-
HOro TeKcra.

-

p—
OSWONAN AW = ¥

ﬂepeneuu‘re Bbl/leJIeHHbI€ CJI0BA, HCXO0,14 H3 3HaYeHHH, INPpHBEAECHHLIX B CKOOKax:

countless a (6ecyUCIIEHHBI), count v
originally adv (neppoHayaibHO), origin n
distribute v (pacnpenensits), distribution »
accomplishment » (Boimiontieue), accomplish v
recording n (3anucso), record v

storage n (XxpaHEHUeE), store v

issue # (HoMep, BBIMYCK), issue v
interpretation n (TpakTOBKA), interpret v
flexible a (rubkumit), flexibility »

. implement v (BbINONHATH), implementation »
. fail v (otka3sarts), failure n

. error n (oLIMOKA), erroneous a

put bt
N —

e
F

Onpeﬂe.mrre 3HaYeHHs AaHIVIHKCKHX CJIOB, HCXOA H3 KOHTEKCTA:

KoMnbloTepbl — complicated MallIUHBI

4yesI0BEK BCeraa attempts NO3HATh IPUYHHY

obpadaThiBaTh OoNbLIME amounts of UHPOpMalIUU
KOMIIBIOTED previously UCMONb30BAJICA [UIS counting
KOMIIbIOTE Pl monitor NpOU3BOJICTBEHHbIMH MPOLIECCAMHU

B HallIKM THU 00bEM MAMSITH KOMIIbIOTEPA s Spectacular
transactions HaydHoro obéuiectna 6ynyT onyoJMKOBaHbI
regardless of pa3aMepa 1 Ha3HaAYE€HHUST KOMITbIOTEP COCTOMUT U3

S R R
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9. uHdopmauums is fed UK BIBOAUTCS Yepe3 input-output ports
10. to issue KOMaHIbl B KAXAYIO CUCTEMY
11. to implement nOBOJBHO NPOCTHIE QYHKUHH
12. to fail BBINOMTHUTH 3al1a4y U3-3a2 HEXBATKH BPEMEHU
13. 3Ta onepaums consumes MHOTO BpEMEHH

4.5. Ilepesenute caemyromme cjioBa. OOpaTHTe BHHIMaHHe HA 3HaYeHHSA MpePHKCOB
extra- — 6He, He-; trans- — 3a-, 4epe3-, MpaHc-, N0 my CMopoHy; Co- — eaMecme;
fore- — nepeo, 3apanee; pre- — do, npeo; post- — nocae.

extra-: extraordinary a, extrasensory a, extraterrestrial a
trans-: transaction n, transatlantic a, transform v
C0-: coexist v, coauthor n, cooperate v
fore-: foresee v, foretell v, foregoing a, forerun v, foremost a
pre-: prehcat v, predetermine v, prehistoric a
post-: postwar a, postdate v, post-graduate n

4. Yyntecb 0606wWaTb nHpopmMmaumiio TeKcra.

4.6. 0606muTe HHdOpMaLHIO, TaHHYIO B NepBoil YacTH ocHosBHOMo TekcTa (I): a) Ha
pYccKoM, 0) Ha aHIHiicKoM A3bike. BoinonHseTcs ycTHo.

5. Yuyutecb cnywartb U rOBOpPUTb.

4.7. IlpocmoTpuTe ele pa3 nepBylo YacTh OCHOBHOIO TeKcTa (I). OTBeThTE Ha BOMNpO-
Cbl, HCNOJIb3ys HHGOPMALMIO TEKCTA:

What is the origin of the word computer?

What were the first computers intended for?

What kind of a machine is the computer?

Why has man made extensive use of the computer?

What are the similarities of the computer with human brain?
What does the computer do in science, in commerce, in industry
and in government?

Why do we widely use the computer in spite of its high cost?
What do you know about the architecture of the computer?
What is a microprocessor?

What'’s the function of the input-output ports?

SRR

=2 R

Pa30exs 4. Tleppoe 3aHATHE 167

a—

OdomawHee 3apnaHue

. IloBTOpHTE CpecTBa BHpaXKeHHS 0OCTOATEILCTBA H BLINONHHTE YIPaXKHEHHS.
. H3yunte cnoBa u ciioBocOYeTaHHSA NepBOH 9aCTH OCHOBHOTO TekcTa (I).

. IlepeBeaunTe nucbLMEHHO CO c0BapeM BTOPY) 9acTh ocHoBHOro Tekcra (11). Bpe-

Md nepeBoa — 60 MUHYT.

KpaTKo H3J10)XHTe cofiep)kanHe BTOPOH 9aCTH OCHOBHOIO TeKCcTa (NTHCbMEHHO
Ha aHIIHHACKOM sA3bike). O0beM Bautero Hanoxenus — 10—12 npocTbix npeio-
JKEHHH.

BHeayauTopHan paboTa

Yyurtecb nepeBOAUTD.

IlepeBenute, oGpaias BHHMaHHe Ha ¢opMYy BhipaXkeHHs 0OCTOATE. ILCTB:

. The design effort necessary for assembling several dice within

the same package was more easily and earlier achieved than the
integration of several discrete components onto a single die.
Being quite different from vacuum tubes and transistors, ma-

_sers operate entirely on quantum principles.

Using the same mask-making programs and machines as for
silicon, we use photolithography to define the topology of re-
sistors, capacitors and interconnections.

In order to shorten the time required to perform instructions,
it is desirable to perform as many operations as possible in par-
allel.

. Tobe more economically competitive, more and more systems

will incorporate micros.

By fabricating dozens of transistors together on a single small
silicon chip, using the same fabrication techniques used for sin-
gle isolated transistors, a whole flip-flop could be integrated.

. Viewed from the outer space, the most striking feature of the

Earth is the large expanse of water.
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2. M3Y‘WIT9 cnoBa un cnoBoco4eTaHnAa OCHOBHOIO TEKCTa.

l. countv |.cunTaTh, NOACYHUTHIBATS;
2. nonaraTbCs Ha
count n 1. mojacyer; 2. eAMHULIA NOO~
cyeTa
countable a ucuucnsiembiit
counter n CYETYUK
2. initially adv BHavyaJjie; MCXOIHO
initial @ HaYaBH LI, NCPBOHAYATbHBIIA
initiate v 1. NOJIOXUTb Hayano; 2. Bo3-
HUKHYTb
3. originally adv cHayana, nepBoHa-
YaJbHO
original g |. nepBoHauanbHbIA, UC-
XOOHBIN; 2 MOMIHUHHBIN
originate v 1. n1aBaTh HayaJo, NOpPoXx-
JaTh; 2 OpaThb Hayajno
4. applicable g 1. npuMeHsieMblit; Npu-
FOOHbIN; 2. noaxoaAMUH, COOTBCTCT-
BYIOLUMH
appliance n 1. npucnoco6neHue; 2. ycr-
poOMCTBO, NpHUOOP
applicability » npuroaHocTs, npuMe-
HACMOCTD
application a 1. 3asiBJicHMUE; 3as1BKQ;
2. npocbba, obpaleHue; 3. npuMme-
HEeHMe, UCNOJIb30BaHUE
application program package — naker
NPHUKIaAHBIX NPOrpaMm
applied a |. npuknagHOM, NpakTHye-
CKHU¥; 2. NPUIOXCHHBIA
apply v 1. obpauatecsi ¢ npocwboit;
nojiaBaThb 3asiBJIEHUE; 2. UCITOJIb30-
BaTb, MPUMCHSATH; 3. NPUKIaAbI-
BaTb
5. variety n 1. pazHooOpa3ue; 2. psau,
MHOXECTBO; 3. B/, COPT
various g |. pa3JIMYHBI; pa3HoOOpa3-
HbIi; 2. MHOTME; 3. pa3HOCTOPOH-
HUI
variously adv rno-pa3Homy, pasiuyHoO
variable @ nepcMcHHBII, TEKYLLUMA
variable » nepeMeHHas BEJUYKHA;
napameTp

6. task n 1. 3agaya, 3anaHue; 2. aeno
paboTa; 3. 006s13aHHOCThb
task v 1. cTaBuTb 3a0ay4y; 2. UCNBITHI-
BaTb, MOABEPraTh NPoOBEPKeE
task-oriented ¢ LesieHanpaBJIeHHOCTb
task group g uccinegoBaTenbcKas
rpynna
7. call for v 1. TpeGoBaTh; 2. npeny-
CMATpUBaTb
call into action — NpMBOANUTL B AEHCT-
BUE
call n 1. BbI30B, 3anpoc; 2. TpeboBa
HME, HEOOXOAUMOCTD; 3. CUrHaJ
call v 3anpawumnBaTh; TpedbOBaTH
call program — BbI3bIBaloLlasi NpPoO-
rpamMma
8. amount 7 1. KoJMYyeCcTBO, BEIUYU-
Ha; 2. CymMMa, UTor;, 3. aMIUJIMTYyAad;
4. ypOBeHb, CTEMCHDL
amount v 1. 10XOOUTb 0O, NOCTUraTh;
2. COCTaBJATb (CyMMY)
9. record v 1. 3anMCHIBaTDh; 2. pErUcCT-
PUPOBaTh
recording n 3anuchy
file recording — ry1aBHasi 3anuch
recorder n» 3anKcbiBalolllee YCTPONCT-
BO )
10. distribute v 1. pacnpencnnTs; 2. pac-
NpOCTPaHSTh
distribution n pacnpenenexue
defect-density distribution — pacnpe-
JieJiIeHUe NJOTHOCTU neheKTOB
distributor n pacnpeaenuTeNbHOE YCT-
POMCTBO
11. digestv 1. oOpabaThIBaTh; 2. yCBau-
BaTh, OCBaUBaTb; 3. BOCIPUHUMATh,
OCMBICIIMBATh; 4. Knaccupuumupo-
BaTb; aHHOTUPOBaTh; NMPUBOJMTL B
CUCTEMY; 5. U3/1araThb CXaTo
digest n 1. cOOpHUK, CMPaBOYHHUK,
2. KpaTKO€ M3JIOXCHUC, pe3toMe
digester n cHcTeMaTH3aTOp
digestable @ nerko ycBanBaeMblIit

Pa3zoea 4. llepsoe 3aHaTHE
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digestion n 1. ycBoeHMe; 2. NTOHKMaHKE
12. commerce n TOProBJisi
commercial n peksiama, o0bsABIEHUE
commercial a 1. ToproBblit, KoMMep-
YyeCcKMit; 2. MOXOOHBbII, MPUOLLIb-
HbIit; 3. cepuAHBIR
commercial tests — 3aBoICKHe UCIHI-
TaHUs
commercial vehicles — rpy3oBblc aB-
TOMAaLUMUHBI
13. and the like — ¥ ToMy nono6Hoc
like @ 1. nogoGHBIN, MOXOXMHIf; 2. 3K-
BUBAJIEHTHbLIN, ONMHAKOBBII
likelihood — npaBaonono6GHOCTL, Be-
POSITHOCTD
likely @ BcposiTHbIN, BO3MOXHbIH
most likely — no Bceit BepOSATHOCTH,
Haubosee BCpOSITHO
likenv 1. ynono6nsaTh, 2. CpaBHUBATD
likeness n cxoacTBo, noaobue
likewise adv 1. nogo6HO, aHaNOrMUY-
Ho; 2. bonee TOro
14. keep track v3d. cneauThb
keep (kept) v 1. nepxatb; 2. XpaHUTD;
3. npononxath (Oenathb Y10-I.); 4.
cobnmonaTth (npaBuna); S. BECTH,
yNnpaBisiTh; 6. HAXOMUTLCS
keep back — 3aaepXxuBaTh, y1cpXuUBaTh
keep down — npensTCTBOBaTb
keep from — Bo3/1cp>XXMBATbLCS1 OT
keep on — npoponxats (aenaTh YTO-J1.)
keep out — He JONYCKaTb, HC NMO3BO-
JISITh
keep to — cobonaTh, NpUaEpXHUBATh-
csl
keep to go — nonnepxuBaThb
keeper n cronop
15. transactions n p/ 1. BeneHue neno-
BBIX orepalui; 2. Tpyabl HayuHOro
oO1ecTna
16. monitor v 1. KOHTpOJIMpPOBATh, Ha-
Onronarth; 2. ynpaBisTh
monitor n 1. MOHUTOP; 2. KOHTPOJILHbIM
MHIMKATOP; 3. IATYKK; 4. yNpaRIso-
111ag nporpaMva

failure monitor — yka3arenb oTKa3a
program monitor — ynpaaJsiollas
nporpaMma
monitoring 7 TEKYLLM KOHTPOJIb
17. strides n p/ ycnexu, nmporpecc
stride n |. pocT, pa3BuTHe; 2. wwar
18. virtually adv 1. akTnycckm; npak-
TUYECKH; 2. BACHCTBUTENILHOCTH; 3. B
CYLLLHOCTH
virtual g 1. Bo3MOXHBIA, TonycTH-
MBIH; 2. IeHCTBUTEIbHBIN, QAKTH -
4YEeCKUH
virtual image — MHMMoe M300paxe-
HUe
virtual mass — dpakTHYCCKas Macca
virtual memory — BMpTyaJibHasi na-
MSITb
virtual value — nonycTMoe 3HayeHuKe
19. sale n ToproBns; npoaaxa c ayk-
LMOHa
sale n npomaxa; cObIT
sales n pacnponaxa
sales department — otaen cobiTa
sales engineer — CrieLlMaJIMCT 110 COBITY
sales tax — Hajor ¢ obopoTa
20. indeed adv Ha caMoM Jiene, neicT-
BUTEJIbHO
21. accomplish v 1. BLINOJNHATD; 2. 3a-
BeEpLIATb, AOCTUraTh; 3. COBEPIUEHCT-
BOBaTb
accomplishment » 1. BBINoNHeHME; 2.
3aBeplleHKe; 3. pl 1IOCTUXEHHUE
22. sel n |. HaOop, KOMIUIEKT; 2. psia;
cepusi; 3. npHbop, YCTaHOBKA
crystal set — 1eTEXTOPHBII NPUEMHUK
fault set — HaGop HencnpaBHoOCTE I
instruction set — Habop KoMaHJ
microprocessor set — MMKpoInpolec-
COPHBI KOMIUJIEKT
tool set — KOMIJIEKT NPUCNOCOOJICHHU
set v 1. NoMellaTy, CTaBUTB; 2. YCTa-
HaBJIMBaTh, yUpeXaaTh; 3. BbIABH-
raTtob; 4. NpUCTYNaTh
23. surely adv 1. 6e3ycN10BHO, KOHEYHO;
2. 00s13aTEeILHO, HEMTPCMCHHO
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sure a 1. yBepeHHbIit; 2. HECOMHEH-
HBIHA, 6eccriopHbIii; 3. BEpHbIi, Ha-
JeXHbIH; 4. 00513aTENbHbIN
to be sure — HECOMHCHHO
sure enough — ncicTBUTENLHO, HA ca-
MOM ZcJie
24. despite prp HecMOTpS Ha
in spite of HecMOTps Ha
25. regardless of prp He3aBucKMO OT,
HeCcMOTpA Ha
regard » BHUMaHUC, OTHOLLUCHUC
regardv l. yYUTBIBAaTb; CYUTATD; 2. pac-
CMaTpHBaTh; 3. OTHOCUTLCS, UMETb
OTHOLICHHKE, KacaTbCS
have regard to — yyuTbIBaThL, 0Opa-
111aTb BHUMaHHeE
as regards — 4yTo Kacactcsi
in regard — OTHOCUTEJILHO
in this regard — B 3TOM OTHOLIEHUU
without regard for — He yunTbIBas
regarding prp OTHOCHUTC/IBHO; O, 00;
4YTO KacacTcsl
26. port n 1. npoxol, KaHan; 2. BXOL,
BbIx01l; 3. TouKa NOAKJIKYEHMS (BHELL -
Hero ycTpoiicTa K 9BM), nopt noc-
Tyma
port way — KaHan
exhaust port — BbINMYCKHOE OTBEPCTHE
input/output port — noprt BBO1a/Bbi-
BOJIa
portable a 1. nopTaTuBHbIi1, NepeHOC-
HOM; 2. MOOMNILHBIN (0 npozpamm-
HoM obecneyeHul)
portage n nepeBo3Ka, TpPaHCMOPT
portal a 1. BopoTa; 2. nopTan
27. wherebyadv 1. nocpenctBoM uero-n.;
2. TeM caMblM; B pe3yJibTare 4yero-Ji.
wherein — B KoTOopoM; TaMm, rae
whereof — 13 KOTOpoOro; o KoTopowm
whereupon — nocne ycro, BC.1eACTBUE
28. feed (fed) v 1. nuTath; 2. nonasaTh,
CHabXxaTb
feed n 1. nuTaHMne; 2. cHabXeHHUc
feedback n o6paTHas cBsi3b
feeder n nogaouMit MeXaHU3M

29. item 7 1. KOMIOHEHT, COCTaBNsAIO-
u1asi; HoMep; 2. eIMHulla HHPopMa-
LUMH; DETAb;, 3IEMCHT; 3. MYHKT; MO
suuusa (B Tabnuue); ctatbsl (MMIMOp-
Ta); 4. npeaMeT (06cyXacHUA); Bon-
poc; 5. coobuieHne
item v GUKCHUpOBATh MO NMYHKTaM

30. store v XxpaHWUTb, HAKaNJIUBaTh, 3a-
NMOMMHAThb
store n 3arnoMMHarllee YCTPOHCTBO,

naMsTb (3BM)
store up — HakanJMBaThb; 3aNOMHHATDL
storage n 1. xpaHeHuc; 2. 3aNOMHU-
Harouice ycTpoiicTBo (3Y), naMsTh

31. retrieve vl BOoCCTaHABIMBATL; 2. UC-
NpaBnsiTh; 3. OTBICKMBATh MH(pOpMa-
LIUIO
retrieval n 1. BoccTaHOBNIEHHE; 2. 1O

UCK

32. erase v CTHUpaTh, YOAJATH (3aNNUCh):
BbIYCPKMBATD, pa3pyluaTb UH(OpMa-
LMIO
erasure n CTUpaHue, pa3pyllueHHUC

(MHpopMaLIKK)

33. issuev 1. npoMCcXOOUTh, MOJYYaTh-
cAl U3; 2. BHITEKATD; 3. BBIMYCKATbLCS,
M31aBaTbCsl
issue n 1. Bornpoc; 2. BLINyCK; 3. pe-

3yJIbTAT, UCXOJI

34. read (read) v 1. yUTarb, CYNTHIBATD;
2. CHMMATh NMoKa3aTesu
readings n noka3satenu npubopa
read while writing — cYMTBIBaTb OL1HO-

BPEMEHHO C 3aMUChIO
readback n cuMThBIBaHUC TOJILKO YTO
3anucaHHoi MHGopMaLUU

35. implement v | ocyluccTBAATD, Bbl-
NOJIHATL; 2. OCHalllaTb, BHEAPATD
implementation n 1. ocylicCcTBlIEHHE,

BbINOJIHEHUE; 2. BHEPEHHUE, OCHA-
LeHHE

36. incorporate v 1. BKJI0YaTh; 2. 06~
€OUHSATD
incorporation n o6beIMHEHHUE, KOP~

nopaums

paszoexs 4. Tlepsoe 3aHATHe
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37. flexible a 1. rubkuit, NnoaBHXHBINH;
2. MHOTOLIEJICBO#, LLIMPOKOro Ha3Ha-
YyeHUs, YHUBepCaabHLIN
flexibility » 1. rubkocTs; 2. npucno-

cobJ11eMOCTb

38. mainframe a: mainframe computer
bonbuiast 3BM

39. hardware n 1. annapatypa; TexHH-
YeCKHe CpeACTBa; 2. annapaTHbie
cpeancrsa 3BM
hardware-compatible — annapaTHo-

COBMECTHUMBIN
40. software n nporpaMMHoe obGecne-
yeHHe; NporpaMMHbIe CpeICTBa
41. restrict v orpaHM4YMUBaTH
restriction n orpaHuyeHue
42. artificial @ MCKycCTBEHHBIH
artn 1. UCKyccTBO, YMEHUE; 2. TEXHU-
Ka, TCXHOJIOTUsl

computer art — BLIYUCINTEIbHAsA TeX-
HUKa

state of the art — coBpeMeHHoOe co-
CTOsIHME, COBPEMEHHLIN YPOBCHDL
pa3BUTHs
43. failv 1. (o npubopax) nepectaTh neit-
CTBOBATb; 2. He y1aBaTLCS; 3. ObITh HE
B COCTOSIHUM
without fail — HenpeMeHHO, 0653a-
TeJIbHO

fail-proof a 6e30TKa3HbIM

fail-safe @ HaneXxHbIit NpHU oTKa3e OT-
IIeIbHBIX 3JIEMEHTOB

failsoft @ orpaHMYyeHHO HageXHBIH

failure n 1. noBpexneHne, oTKas, He-
MCIMPaBHOCTb; 2. HCCMOCOOHOCTD,
HEBO3MOXHOCTb

degradation failure — nocrencHHbIN
OTKa3

infant failure — paHHuMit oTKa3

oxide failure — nedexkr okKcHaHOro
clost

44. error n ol1M6Ka; NOrpPeLIHOCTD
trial and error method — MeTox npo6

M OLIMOOK
erToneous g OLUMOOYHBIA

45. message n 1. coobuieHue; 2. UH-
¢opMauus
46. trend n 1. oGluee HanpaBneHKe,
TEHIEHUMS; 2. X0, TeYeHUe
trend v 1. UMeTb TEHIEHLHIO; 2. OT-
KJIOHSITbCS
47. checking n npoBepka
checkn 1. npoBepka, KOHTPOJIB; 2. KOH-
TpoJIbHOE MpUCIiocobsieHHe; 3. npe-
NATCTBUE, OCTAHOBKA, 33[€PXKKa
without check — 6e3 3anepXxku
check v 1. KOHTpONMpoBaTh; 2. npe-
NSATCTBOBATH
check in — peructpupoBath
check up — npoBepsITH
check with — coBnanaTth ¢, cooTBeT-
CTBOBATh
check problem — monenbHast 3anaya
check standard — 3tanoH
built-in check n 1. BHyTpPeHHHUIT KOH-
TPOJib; 2. BCTPOEHHbIE CpeCTBa
KOHTpOJISl
desk check — npoBepka BpyuHYy1o
checker n cpcicTBO KOHTpONS
checking meter — KOHTpPONBLHBIA NMpHBOP
check out n 1. npoBepka; 2. Hanaaka
48. intend v 1. HamMepeBaTLCS; UMCTDb B
BUAY; 2. NpeaHa3HayaTb
intended g npeAHa3HAaUCHHLIK
49. apparent g |. oueBUOHBIN, SIBHBIM,
2. HabnonaeMblIit
apparently adv oyeBMIOHO
50. merge v cnTMBaTLCSl, COCAMHSITLCS
merging n cnusiHue, o6be IMHEHUE
mode merging — cHsiTUE y3510B (Mpada)
51. hinder v |. MewaTb, NpensATCTBO-
BaTh,; 2. 3a1CPXXUBATH
hindrance » novcxa, npensiTcCTBUeE
52. cruciala 1. KpuTHyeCckui, peluaro-
LML 2. BaXHbIH
53. sustain v l. nonacpxuBaTth, coxpa-
HSITb; 2. MOATBEpXAaTh, 3. BbLAEPXHU-
BaTb
sustain effort — wMTenbHO AclicTBYylO-
lec ycunue
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sustain vibration — He3aTyxalwoulee
KonebaHue
sustention 7 1. noonepxka; 2. coxpa-
HCHMe; 3. BbIIEpXHBaHHUE
54. execution n BbIMOJIHEHUC
execute v BbINOJIHATbL, UCMNOJIHATD
55. sharing n 1. nenexHue; 2. pacnpene-
JieHHe; 3. COBMECTHOC NOJIb30BaHUE
share n 1. gons, yacTb; 2. yyacTue
share v 1. 1enuTh; 2. pacnpecacisiTh,
3. NpUHKUMaThb yyacTHe
share characteristics — umeTb 061LLIKE
XapaKTepUCTUKHU
56. unified a entMHOOOpa3HbI K
unify v 06 beAMHATD, YHU(PULIMPOBATD
uniform g |. oIHOPONHKIN; 2. paBHO-
MEpPHBINR; 3. HenpepbIBHbIN
uniformity #» 1. onIHOPOAHOCTB; 2. No-
CTOSIHCTBO
uniformly adv 1. onHOpoAHO; 2. no-
CTOSIHHO
unit n 1. eaHUua (QPu3uveckasn eenu-
yuHa); 2. arperart, yCTpoMCTBO;
3. y3en, Moayb
unite v oOObEIMHATD
unity n 1. eAMHCTBO; 2. eAMHULIA
57. environment n l. okpy>xarouas cpe-
Ila; cpella, OKpYXeHHe; 2. YCIOBUS
3KCMnJlyaTauMu
environmental @ okpyXalolH1i1, BHELLI-
HUH
58. brand n copT, KayecTBO
brand g 30. 3aMcuyaTeabHbIH, NMOJIb-
3YIOLLMIACS BBICOKOM penyTauueun
59. script n 1. pyKonucHblt WIpUGT;
2. TEKCT, CLLeHapuii
script language xomn. sI3bIK CLEHa-
pueB
60. approach »n 1. MeTod, noaxoxn,
2. npubanXeHUe; 3. noaaya, NoaBoOA,
4. annpokcuMauus
approach v noogxoauTthb, NpUOIMXaTb-
cs (K)
approachable a noctynHbli, JOCTH-
XHMBbIH

61. adapt v 1. ananTupoBaTh(csi), Ha-
cTpauBaTb(csi); 2. npUucnocadbnu-
BaTb(cs); 3. nepenenbiBaTh, yNnpo-
1aTh
adaptability n npucnocobnsieMocTb,
MPUMCHUMOCTD

adaptable g npucnocabnrBaeMblit

adaptation n anantauusi; BUIOU3ME-
HcHUC;, MoOUPHUKaLIMUS

adapter n 1. nepexoaHoc yCTpoHCTBO,
2. KacceTa

adapting n 1. npucrnoco6iexnune, noa-
TOHKAa; 2. CTHIKOBKA
62. treatv l. vMeThb I€J10; paccMaTpHu-
BaThb; 2. UCCeNOBaTh; 3. 06pabaThl-
BaThb; 4. NoABepraTb BO3ACHCTBUIO
treatise #n Hay4YHbIi TPy, UCCIENOBA-
HUe;, MoHorpadus

treatment n 1. paccMoTpeHHMe; 2. UC-
cjienoBaHue; 3. 00paboTKa; 4. BO3
IIeUCcTBUE; 5. obpalleHUe

analytical treatment — aHanuTHUYe-
CKO€ UCCJieloBaHKE

data treatment — o6paboTka NaHHBIX

63. vehicle » 1. TpaHCcnOpTHOE CpencT-
BO; 2. MPOBOJHUK; 3. CBsI3YyOlllEE BC-
LLLECTBO
interface vehicle — 3kpaHoniaH

64. distinction n 1. pacno3HaBaHHUe;
2. pa3nuyuc, oTanyue; 3. BbICOKOE
KayecTBO
distinct @ 1. pazanUuHBIR, OTIIMYHBIIT;

2. 0COOLIH, MHAWBUIY aNIbHBIM; 3. sic-
HBIA
as distinct from — B oTIM4Ke oT
distinctive @ OTJIMYNTENbHBIA, Xapak-
TEPHBLIN
distinguish v 1. pa3nuyaty; 2. oTIHK-
4aTbCs; 3. XapaKTepU30BaTh
distinguishable g oTniMyuMbIit, pa3nu-
YUMBIHA

65. behaviour n noBeneHue

66. explicit g 1. gBHbIit, TOYHBI; 2. HC-
NMOCPCACTBEHHBIN; 3. MoapoOHbIK
explicit function — gBHasi yHKUMS

Pa3odes 4. llepBoe 3aHATHE
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explicit flow-chart — nonpobHas
6J10K-cxema
to be more explicit — TouHee
67. tradeoffn 1. cornacoBaHuc; 2. KOM-
MPOMMUCC; 3. CPaBHUTEJIbHASI OLIEHKA,;

anbTepHaTHBa

trade off v 1. cornacoBbiBatTh; 2. co-
MOCTaBJISATh

trade-off studies — cpaBHUTeNbHbIE
MccleIoBaHUS

68. considerations n p/ coobpaxeHus
consider v 1. paccMaTpuBaTh, 06CyX-
JaTb; 2. CYUTATb, NOJIaraTh; 3. yuu-
TbIBaTb, MPUHUMATb BO BHUMaHMC
all things considered — yuuThIBasi Bce
dakTophl
considerable @ 3HauMTebHBIH, CylllE-
CTBEHHBIN
consideration n 1. paccMoTpeHue;
2. BHMMaHuKe; 3. coobpaxeHue, ap-
TYMEHT
in consideration of — npuHKUMas Bo
BHUMaHHeE
under consideration — paccMaTpuBae-
MBI, 06CyXnaeMblit
69. versatility n 1. MHOrOCTOPOHHOCTb,
Pa3HOCTOPOHHOCTD; 2. MOABUXHOCTD

versatile @ | . MHOrocTopoHHMit, rMo-
KM, 2. yHUBeEpCalbHBIN
70. convenience 7 yno6cTBO
convenient @ 1. ynobHbIH; 2. noaxo-
OSILUHA
71. generation n 1. nokoneHue; 2. no-
pOXJAEHUE, CO31aHUE, FreHepaLus;
3. BapHaHT, MoaudUKaLms
generate v 1. mopoXxunaTtb, 2. reHEpU-
poOBaTb, MPOU3BOAUTD
generator n 1. rcHepaTop; 2. DaTYMK,
U3MEpUTEJIbHBLIA npeobpa3oBa-
TeJib; 3. MICTOYHUK 3HEPTUH
72. viewv | paccMaTpuBaTh; 2. OLIEHU-
BaTb; 3. YYUTHIBATH
view 71 |. Touka 3peHHsI, MHEHMC; 2. BUI,
00630p; 3. U300paxxeHHe; rnepcrnek-
THBa
point of view = viewpoint — To4yka 3pe-
HUS
object in view — nocTaBieHHas Licb
in view — BBMAY, TPUHUMasi BO BHU-
MaHUe
with a view — C 11eJIbIO; C TEM YTOOLI
close view — H300paXxeHHe KpyNnHbLIM
NnJaHou
viewing — ocMOTp, HaboadeHne

3. NpoBepbTe, Kak Bbl 3aNOMHUNKU CNoOBa.

(1-10): to count the layers, to count dice, countable benefits; an ini-
tial mode; originally, the computer was gigantic; complicated
arrangements; to record large amount of information; to dis-
tribute functions, the distribution of waters; to view achieve-
ments; to view the resources; the point of view of an engineer;
to protect environment; the environments of the spacecraft

(11-20): despite the circumstances; to accomplish the task; to call for
amplification; an amount of acid; the sequential positions
of slices, the sequence of operations, the sequence of events;
to use computers in commerce; to expose transactions; to
monitor production processes; an average amount of alloy;

to increase memory-size
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(21-30): the memory capacity is spectacular; to store information; 4. Yuntecb KpaTko M3naraTe TEKCT.
regardless of the advances; to feed information through the
input-output ports; the instructions are retrieved on com- 4.10. KpaTKo H3;10)KHTe Ha aHIJIHACKOM fi3biKe Co/lepXaHHe nepBoi 9aCTH OCHOBHOIO
mand; to fill an entire space; to depend entirely on gap; to TeKeTa (1) ¢ noMolltbio NpeNHKATHBHEIX [PyNN, HanpuMep:
issue commands ... comes from a Latin word

.. digest and analyze masses of measurements
.. record and process files ...
.. monitor and control manufacturing processes

(31—40): to read information from the memory; to affect the instru-
ment readings; to interpret the commands; to mount sub-
strates; to mount IC on a single printed card; to need a flex-
ible processing system; the flexible processing system; the
flexibility of the procedure; to execute computing operations;
to execute a task; to implement sputtering, to implement a
substitution; to incorporate many components

(41-50): to distinguish objects at a distance; to distinguish tools; to
link the tops; the link between two species; the sequence of
facilities; to establish new facilities; to hinder the passage; to
hinder the availability; to fail to insert; the failure of a pro-
cessor; the device failed; to improve the tool without fail; to
consume much energy; to restrict the consumption; a high-
ly restricted artificial language; the origin of an error; an er-
roneous rcsponse; to receive an error message

(51-60): the trend of development; to check the performance of an
operation; to denote residual errors; a current event, current
efforts to define; superficial knowledge; the mode of han-
dling information; to intend to complete, an intended per-
fection; the image of a mask

(61-70): the background of the screen; the background of an engineer:
the background of the technique; the behaviour of electrons;
an apparent shift; an apparent mark; roads merge; to trade off
the responses; prediction tradeoff; the versatility of micropro-
Cessors; a convenient pattern; the convenience of processing

(71-73): an obstacle to designing; the fifth generation of thc computers

4.9. IlepeBemnTe nHCLMEHHO CO C10BapeM BTOPYI0 YacTh ocHoBHoro Tekcra (II). Bpe-
Ms nepeBona — 60 MHHYT.
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BTOPOE 3AHATHE

PaboTta B ayautopuu

1. NpoBepbTe AOMalIHee 3afaHue.

1. ITpoBepsTe nHCLMeHHbIii epeBo/] BTOPOit 4aCTH OCHOBHOIO TEKCTA (1ID).
2. lIposepbre BHIOOPOYHO yNPAXKHCHHSA.

3. IIpoBepnTe, KaK Bbl 3aNIOMHHIIH CJ10B2 (BbIOOPOYHO).

4. TlposeprTe ycTHOE H310XKEHHE nepeoit YacTH OCHOBHOIO TEKCTA (D.

2. Yuntecb nepeBOaUTbL.

Texcr 4.1 B

[lepeBeiuTe TEKCT YCTHO (C McTa) Oe3 cJloBapS. 3HaueHHe BbiJe1eHHbIX CJI0B Bbl CMO -
XeTe IIOHATb H3 KOHTEKCTa.
Bapuanr |

The Heart of the Computer

The processor is the brains of the computer, the location of those
fantastically small circuits. Think of it as an overworked adding ma-
chine that also can make simple logic decisions.

It can decide that two numbers are equal or not equal, that a cer-
tain condition does or does not exist in the circuitry. It can decide that
things arc true or false based on rules the programmer supplies to make
that decision. This, combined with the ability to add and subtract at
lightning-fast speeds and store the results of these processes, allows
the programmer to give step-by-step instructions to be carried out on

command.

Bapuant 2

Old and New Concepts

Although the idea of an automatic computing engine occurred first
to Charles Babbage in 1832, it was more than a century later, in 1945.
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et

that John von Neumann set out the principles that were to fix the pat-
tern of computer design for the next twenty years. Most of today’s com-
puters follow the von Neumann model, and probably many of tomor-
row’s will do so also. In particular, they have a rather rigidly organized
store, holding both instructions and data; and, although some overlap of
operations occurs, in general they tiproethrough their programs in mini-
steps. There can be no doubt that computers of this kind are powerful,
versatile tools; but it would be surprising indeed if one type of machine
were to prove equally suitable for all types of problems; and it may be
that some problems of practical interest to us are too difficult, or too
expensive, to solve on von Neumann machines.

Texcr 4.2 B

ITepeBeiTE TEKCT NHChbMeHNO co caoBapev. Bpevs nepesoga — 20 muHyT. IIpoBepbTe
nepeBo]l B ayIUTOPHH.

Personal Computer

The first personal computer (PC) was put on the market in 1975.

Today the personal computer can serve as a work station for
the individual. Moreover, just as it has become financially feasible
to provide a computer for the individual worker, so also technical
developments have made the interface between man and machine
increasingly “friendly”, so that a wide array of computer functions
are now accessible to pcople with no technical background.

A personal computer is a small computer based on a micropro-
cessor; it is a microcomputer. Not all microcomputers, however, are
personal computers. A microcomputer can be dedicated to a single
task such as controlling a machine tool or metering the injection of
fuel into an automobile engine; it can be a word processor, a video
game or a “pocket computer” that is not quite a computer. A person-
al computer is something different: a stand-alone computer that puts
a wide array of capabilities at the disposal of an individual.

The first generation of true personal computers, which came
On the market between 1977 and 1981, had eight-bit microproces-
Sor chips available, and soon they were included in complete com-

Puter systems. As for clock frequency, the trend has been from one
12 By
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megahertz (one million cycles per second) a few years ago to 10
megahertz or more today.

3. Yuutecb aHHOTHpPOBaTb U pecdhepupoBarsb.

TekcT 4.3 B

[TpounTaiiTe TeKCT. BbisIBHTE OCHOBHYI0 HHOPMALIHIO KKI0r0 ab3ama. 3anuuiMTe nan-
HYI0 HHoOpMauHIo Ha pyccKoM s3biKe. IIpoBepbTe NpaBUALHOCTL NOHHMAHKUSA TEKCTA.
CocTasbre KpaTkuii pedpepaT Ha aHITIHIICKOM fi3biKe, M10J1b3YACb MATEPHAIOM TEKCTa.

Computer Trends

The earliest computers were developed during the Second World
War for specific defense applications — some of the first computcrs
were used to calculate artillery firing coordinates — these systems did
not becomc commercially marketable for a number of reasons: they
were special-purpose, designed for military applications; they were
extremely large, occuping huge warehouses; they consumed enor-
mous amounts of electricity, generated immense amounts of heat,
required tons of chilled air, and broke down every few hours.

The first commercial systems were installed in the 1950s and
ran such “business” applications as accounting, billing, payroll, and
inventory control. This was a logical first step in the application of
computers to solve business-related problems.

These early computer system processed data in batches, that
is, they executed one program at a time and handled transactions
(say, an accounting entry, such as payment of a bill) one at a time¢
from a predefined sequence of transactions. They required consid-
erable amounts of manual intervention and the applications they
performed were limited in scope.

The computers of the1950s also tended to be physically large.,
internally slow, and somewhat unreliable in terms of system avail-
ability. They used vacuum tubes which limited their price-perfor-
mance ratio and, thus, both the numbers and kinds of applications
that were run on them.
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The next major advance in systems came in the early 1960s, with
the invention of the transistor and its implementation in the next gen-
eration of computers.

These systems were smaller, faster and more reliable.

Inthe 1970s, the arrival of integrated circuitry resulted in fast and
reliable computer systems. Advances in operating systems technology
precipitated the rapid spread of multiuser systems, and data commu-
nications systems enabled more and more applications to be accessed
from remote locations by employees working at CRT (Cathode Ray
Tube) terminals. The applications began to provide information that
resulted in a wide range of benefits, from significantly improved cus-
tomer service to tighter management control over widely dispersed
operations and functions.

In the 1980s, the microcomputer brought low-cost computer pow-
er to virtually anyone who wishes to use it.

In the decade of 1990s, administrative applications evolved into
tools for the strategic use of an organization’s information assets to
create a competitive advantage for the organization. Advances in elec-
tronic technology improved the cost-performance of computer sys-
tems; they continued to shrink in size and increase in power.

Advances in communication technology placed more and more
information at the fingertips of the average worker, as systems were
tied into local, national, and integrational networks. The use of the

Internet and the World Wide Web (WWW) has become ubiquitous in a
few short years.

4. Yuntecb roBopuTh.

4.11. IpoynTaiiTe KpaTKOE COICP>KAHNE BTOPOI YACTH OCHOBHOIO TEKCTa (CM. I0MALL-
Hee 3anaHue). [Toarorossre 10 Bolipocos 1o coacpxkanuio. 3ajiaiite Bonpochl Ba-
IUIUM TOBapHIIlaM.

4.12, O6cynure Temy: “The Potential for Microcomputer Application”.
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BHeayanTopHan pabora

1. NpoBepbTE, 3HAaeTe NU BbI CNOBa.

4.13. HazoBHTe CHHOHHMBI CJTEIYIOLX CIOB (BB MOXeTe HaHTH HX B OCHOBHOM TeKCTc);

1. used, utilized 6. absorb, consume
2. at the beginning, originally 7. control, observe
3. kind, class 8. development, step
4. a number, mass 9. finish, perform
5. ask, demand 10. collection, examples
4.14. HaitiMTe B OCHOBHOM TeKCTe aHIMHMIICKHe 3KBHBAIEHTH CJAeAYIIUHX pedyeBhry

OTPE3KOB:

P—

. He3aeucumo OT LIEJIU

CpeICTBO A cOopa, 3arucH, aHanu3a u pacnpedenetus OrpoM-
HOM Maccel UHOOpMaLIUHU

YINpaBIATb ONepaLllMAMU BCEit CUCTEMBI, H00a8as KOMaHbl
cuumsteams NUHGOPMALIMIO U3 NMAMITH

KOMIIBIOTEP 8KAI04aem 6 cebss MUKPOIIPOLIECCOpP
MOJIb30BATEJIb He MoXcem UCIOJIb30BaTb 3TOT A3bIK

ocobbLlt uHmepec NpeaCTaBJIAIOT MHHOPMALIMOHHBIE CUCTEMBI
04e8UOHO, 4TO ...

npenamcmeoéams KOMMYHUKALIMM «4YE€JIOBEK-MallIMHa»
TOJyYUTh docmyn K ...

=

SIS e A URE L

P—

4.15. IlepeBenute cienyoiHe peyeBbie 0OTPe3KH H3 OCHOBHOIO TeKCTa:

artificial language designed for that system is ...

there is a trend towards language with free format

the fields of computers and communications are merging
language barrier hinders man-machine communication
program optimisation is of crucial importance

the idea of sharing programs across different hardware platforms
is ...

the booming of brand new programming languages can ...

. toadapt currently available popular programming languages was ---
9. to gain access to important distinctions of computing is ...

AN B LW —

% N
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4.16. Ha3oBHTe TepMHH, HCXOM1A H3 ClleNYIOILMX ONpe e IeHHi:

1. The class of integrated circuits that has the fewest number of func-
tions per chip.

2. The sockets on a computer where the peripherals interface.

3. Apublished collection of programs routines and subroutines avail-
able to every user of the computer.

2. NpoBepbTe, Kak Bbl yMeeTe onepuMpoBaTb rPpaMMaTU4ECKUMH
M NeKcuyecKUMH ABNEHUAMU NPU nepeBoae.

Tekcr 4.4 B

[TepeBeanTe TeKCT IHCBMEHHO co cJioBapeM. Bpems nepeBoa — 15 munyT. O3arassre
TeKcT.

The proliferation of computer languages that has been going on
for some time will continue indefinitely. Most of the new languages
will be aimed at making it easier to perform specialized kinds of pro-
cessing. The trend will be away from Procedure Oriented Languages
toward languages that will allow the user to specify what task the sys-
tem is to perform, rather than how the system will perform the task.

By farthe greatest challenge in the language area will be to develop
new and more powerful general-purpose languages. The concepts of
parallel processing and distributing computing call for new approaches
to the description and solution of large-scale, complex problems. These
languages will have to accommodate a degree of system complexity and
coordination far beyond the ability of most existing languages.

TekcTr 4.5 B

nepeaenwre TeKCT NHCcbMeHHO 0e3 ciioBaps. 3HaueHHS BbiIe/IeHHBIX CJIOB Bl CMOXeTe
DOMSTEL M3 KOHTEKCTA.

Electronic Impact

The profound long-term impact of electronics on the design of the
Cars we drive is not easy to fully comprehend.
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The first transistor ignition systems began showing up in 1950s.
Electronics can perform basic engine functions that we had always as-
sumed were the province of mechanics.

With microprocessor chips available for less than the cost of a tank
of gasoline, we can afford more control of the events in an internal
combustion cycle.

Lucas Industries of England has patented computer-controlled
electro-magnetically operated intake and exhaust valves (kj1anaHsi).

Imagine what your car’s future engine could be!

TekcTr 4.6 B

IlepeBennTe TEKCT YCTHO C JIKCTA.

Parallelism

Basically, parallel processing means the use of parallel or redun-
dant circuits to accomplish similar or different functions. In the first
case, the computer achieves a higher throughput merely by having more
circuits working at one time. In the case of different functions, through-
put is increased by having different portions of the computer work on
different aspects of a problem at the same time, instead of having the
computer step through series of functions sequentially.

Although it is possible to design parallelism into the massive CPU
of a mainframe macro, tomorrow’s big computer will achieve this ca-
pability through combinations of separate processors — distributed
computing.
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TPETBE 3AHATHUE

KoHTponb nayyeHHoro marepuana

1. KoHTponb nepeBona 0CHOBHOrO TEKCTa.

Pabora paccunrana Ha 20 MuHYT. BeinonHseTcs ycTHO, BLiOOpOUHO.

2. KoHTponb cnoB B cnoBocoYeTaHUAX.

Bouinosansercs YCTHO HJIH THCBMEHHO, 110 Buﬁopy npenojaaBare’is.

3. KOHTPONb YMeHUA BbISIBNATb 3HAYEHUSI CNOB C YYE€TOM KOH-
TeKcTa.

4.17. IlepeBennTe npenoxenus, odpailas BHHMAaHHe Ha BHIOOp 3HaueHUS BbijeeH-
HBIX CJIOB B 3aBHCHMOCTH OT KOHTEKCTA.

The above considerations also lead to another important conclusion.
The discussion is considered to be important.

Material is of great consideration in the construction.

The scientists consider the problem difficult.

Modern philosophers must consider the evolution of our ideas
about matter.

Considerable experiments with hydrogen have found its use as fuel.
Democritus considered that matter consisted of a flow of minute
particles which he called atoms.

8. The weight is to be considered in designing an engine.

nNnhwLU -

N A

4. KoHTponb yMeHWs nepeBoOaUTb.

Teker 4.1 C

nePeBemne TeKCT YCTHO C IKCTA. 3HaYeHHe Bbi1eJeHHbIX CJIOB Bbi CMOXKETe MOHATH U3
KOHTeKkcTa.

Bug

A bug is an error in either the syntax or the logic, of a computer
Program. The term arose during World War 11 in connection with elec-
tronic “testing” as an ouitgrowth of “debug” which was a synonym for
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“troubleshoot”. The early computer programmers transferred the term
to its present usage.
Most syntactical bugs can be detected during the translation from

the symbolic languages that programmers use into the binary language
which is eventually executed.

Tekcr 4.2 C

INepeBenuTe TEKCT NHCbMeHHO 0e3 cioBaps.

Buffering |

Buffering is used to gather information at a time when it is not
needed so that the information will be available for processing when it
is necded.

An early use of buffering was to overlop I/0 and CPU operations.
For example, an 1/O operation is initiated to read a block of data 1nto
memory. While the channels are controlling this operation, the CPU
may go on its way processing with available cycles. When the CPU
needs the information from memory it will be available and the CPU
need not wait for the data.

Tekcer 4.3 C

IlepeBeanTe TekcT nucbMeHHO. OnpesieanTe CKopocThb Balliero nepesojia. Ha Buinosine-
HHe 3a/1aHUs OTBOAMTCH 20 MHHYT.

Automakers Going Digital

Computing power has dramatically increased over the past sev-
eral years enabling more sophisticated modeling and simulation soft-
ware to be developed. What once took weeks to simulate can now
be done in a matter of days or hours.

GM began implementing tools at various stages of the vehicle-
development process  ultimately leading to its all-encompassing
math-based vehicle-development strategy.

Two-elements key to the implementation of the strategy are syn
thesis and analysis. According to GM, synthesis is a process for de-
signing a system in which multiple and competing requirements arc
balanced and allocated to the subsystems and components through 2
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systematic analytical process. Therefore, synthesis is the creation of a
system while analysis is an evaluation of it.

The GM strategy represents a shift from a hardware-driven, anal-
ysis-supported development process to a synthesis-driven, hardware-
supported one. Unlike traditional product development in which a pro-
totype is constructed, tested, and analyzed to determine an optimal
solution, engineering is moved up-front in the development cycle
through the use of modeling and simulation. This type of strategy in-
vokes more of a knowledge-based process in which learning about the
product and optimizing its design 1s done prior to prototype construc-
tion. This strategy has eliminated the lengthy and costly trial-and-er-
ror process along with the need for multiple prototypes.

5. KoHTpOonb yMeHua aHHOTUMpoOBaTb U pecepupoBaThb.

Tekcr 4.4 C

ITpounTaiiTe TeKCT H KpaTKO H3.10XKHTe ero colepxanHe Ha pycckoM s3bike. Obbem
Balliero pecdepata He Jo/DKeH NpeBbILATL S—7 npe/Uioxennit. (BbinosHsercs ycTHo.)

“The Skill and the Will to Kill”

Muilitary psychologist David Grossman, author of the book “On
Killing”, claims that violence in computer games trains children in
the same way that military training teaches soldiers to overcome their
inborn resistance to killing.

In a similar fashion, claims Grossman, violent games teach chil-
dren “the skill and the will to kill”.

According to research appearing in the Journal of Personality and
Social Psychology, video- and computer-game violence may be even
Mmore dangerous than violence shown on television or in films, since
the player 1dentifies himself with the characters carrying out the vio-
lence. Television can make us spectators of violence: computer games
€an make us feel like participants. Furthermore, a movie may take a
child only a couple of hours to watch, but a child may spend up to 100
hours mastering a typical video game.

Some countries have implemented a classification system designed
10 point out that brutally violent games are only for adults. But such a
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system is useful only to the extent that it is enforced. One study in the
United States showed that 66 percent of the parents surveyed were not
even familiar with the rating system. The director of the Entertain-
ment Software Rating Board says that the system is not primarily de-
signed to prevent children from getting certain games. He explains:
“Our role is not to dictate taste. We give parents the tools to determine
what they do or don’t want for their children.”

Tekctr4.5C

[TpoumTaiiTe TEKCT H KPATKO H3JJOAKHUTE €TI0 co/iepXaHHe Ha aHIHACKOM fA3bIKE.

Electronic Games

The first modern computer game, Spacewar, was created in 1962.
The game’s objective: fight off asteroids and enemy spaceships. Count-
less similar games eventually followed. When more powerful personal
computers became widespread inthe 1970’s and 1980’s, comput.er games
became increasingly common. There were adventure games, quiZgames,
strategy games, and action games. One type of strategy game, for exam-
ple, requires the player to plan and manage the growth of cities or civili-
zations. Many games simulate sports, such as ice hockey and golf.

There are games that are praised for being educational and enter-
taining. In some, you cantry to land a jumbo jet, drive a race car ora
steam engine, ride a snowboard, or travel around the world. However,
some action games, such as those called shoot-em-up games, are of-
ten criticized because the player is to choose a weapon and then shoot
and kill different human or nonhuman enemies.

Teker 4.6 C

[IpounTafite TeKCT. BrickaXKuTe CBoe MHEHHE H ofcyauTe (Ha pyccKOM fi3biKe) BONPOC 0
ppeJie WM N0J1b3e KoMNbloTepHbIX HIp. Cornacsl M Bbl € TOYKON 3peHHsl, HITOKEHHOH

B TeKkcTe?

Addictive Games?

For some, playing can seem almost addictive — perhaps this 1S
one reason why an on-line game can continue for months or even years.
Time magazine reported that lately in South Korea there has been
great interest in the on-line game called Lineage. In this game the par-
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ticipants fight for victory in medieval environment. The player progress-
es through various levels, seeking to achieve special rank. Some youths
play all night long and have trouble staying awake during school the next
day. Parents worry but do not always know how to handle the problem.

The Korean psychologist Joonmo Kwon offers his explanation of
why Lineage has won such popularity: “In the real world, in Korea,
you have to repress your drives and hidden desires. In the game they
come out.” Young people thus flee from reality into a fantasy world.

“For the gamer, the game world is much more attractive than re-
ality. Reality is only a space in which he makes a small amount of nec-
essary money for continuing the game.”

6. KOoHTponb ymeHns roBopuThb.

Teker 4.7 C

Bupasm"e CBO€ MiieHHe M0 KaXIOMY BbICKA3bIBAHHIO.

Electronic Games — A Summary of the Risks

1. Playing violent computer and video games may encourage aggres-
sive behavior.

2. Electronic games can make you more than a spectator of vio-
lence; they are designed to make you feel like a participant.

3. For the impressionable, games may blur the distinction between
reality and fantasy.

4. Like an addiction, game playing can lead to neglect of important
obligations and relationships.

5. Games can consume time that children should spend on other

important activities, such asstudying, interacting with others, and
playing creatively.

6. Prolonged staring at the screen can cause eyestrain.

7. Lack of exercise, a possible result of game playing, can lead to
obesity.

8. Games can rob you of money and time.
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Tekcr 4.8 C

ITpounraiiTe TeKCT. BhicKaxure cBoe MHEeHye (Ha aHITHIICKOM 53bIKe) O BIHAHHH HC-
110/1b30BaHHS KOMIbIOTepa U Mepax GopbOH ¢ BpeHbIM BO3/1efiCTBHEM.

Effects on Health

Statistics from the United States show that the average sixth-grade
student watches four hours of television per day — and that does not
even include the time he spends playing games while staring at a com-
puter or a TV screen.

Neglect of schoolwork can easily result. A Japanese study showed
that computer games stimulate only a limited part of a child’s brain.
Accordingto the study, children need more reading, writing, and arith-
metic. But for their brains to develop fully, they also need the stimula-
tion of playing outside with other children and interacting with others

Reportedly, some 40 percent of U.S. children between five and
eight years of age are clinically obese. Likely contributing to the prob-
lem is a lack of exercise because of too much time spent in front of the
TV or computer screen. One company has even developed exercise
equipment that can be used while playing computer games. Obviously.
though, it would be far better to limit the time spent playing such games,
leaving ample time for other activities that help a child to develop a
well-rounded personality.

Another health issue: Eye problems may result from staring at a
screen for great lengths of time. Surveys show that at least a quarter of
all computer users experience visual problems. One reason is that the
blink rate may slow down, causing dryness and irritation of the eye.
Blinking clears the eye, simulating tear production and washing out
contaminants.

With their limited measure of self-awareness, children can play
computer games for hours on end, with few breaks. This may cause
eyestrain and focusing problems. Experts suggest taking regular breaks
of several minutes after each hour of computer use.

PASAEA NATHIN

OcHo8HOUl mexcm: Microprocessors: a Brain to the Hardware.

Ipavmamuveckue serenun:  CpeacTBa BhIPaXEHHUs! MOJAIBHOCTH.

Jlexcuueckue a6renun: KoHTekcTyanbHOe 3HayeHHe CioB set, time,

times.

IlepeBon cyoB ¢ npeduKcaMu: mis-.

IIEPBOE 3AHSTHUE

PaboTta B ayantopumn

1. NpoBepbTe, 3HaeTe NK Bbl crieayouiMe cNoea.

CaoBa, HmelolIHe OAHHAKOBBIH KOpPEHb C PYCCKHMH CJIOBAMH

term n function v peripheral a instruction n
ordinary a primitive a product n principally adv
construct v normal a bipolar a architecture n
CnoBa HCXOHOTO YPOBHS M M3 NpeIIIeCTBYIOUIHX pa3fie/oB
general a view n refer v performance n  extensive a
design n direct v reducev performancev requirev
gain v designv  effort n step back v carry out v
improve v  enablev  alterv distribute v capacity »

advances n
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5.1.

L -

. YuuTtechb nepeBoanThb.

IlepeBeauTe cienyouHe pedeBble oTpe3KH. [1aron-ckasyemoe Bbipaxaer pas.
Hble CTeneHH HeoOXOIHMOCTH — YYHTBHIBalTe 3TO NpH nepeBofe.

Must
(BbipaxkaeT 0o.blLYIO cTeneHb HeOOX0IHMOCTH — Komanda,
UHCMpYKKUA, npuKa3s, a Nnpu OTpHUAHHH — 3anpemt)

. The central systems must handle many functions ...
. The data base must be structured in a way to provide a convenient

means of ...

. You must consider the following factors ...

The following factors must be considered ...

. You must not execute the model code in this manner ...

Have to
(BbipaXkaeT 00YC/10B/IEHHY 10 HiH BHIKYXIEHHYI0 Heobxodumocms)

Time available has to be used for processing lower priority tasks.
Certain restrictions have to be applied to ...

A real-time program does not have to differ from ...

Do you have to assume a model of a particular type?

Should
(BbipaxaeT pexomendayuro delicmeus)

. You should study the instruction.
. They should test the application of ...

Beto
(is to, are to, was to, were to) (BblpaKaeT 3aN1aHUPOSAHHYIO HE0OX00UMOCmb)

. The evolution of computer hardware is to influence programming

languages.

. This paper is to give a view of the requirements of ...
. The Internet is to offer a rapidly growing collection of information

It is necessary +to
(BbipaxKaeT Heobxo0umocmeo, HeuzbexcHoCcmo)

. It is necessary to develop a new model.
. It was necessary to come back to the history.

It is necessary to examine the factors.
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5.2. IlepeBexnTe peyeBble OTpe3KH, Iaro1-cKalyeMoe KOTOPHIX BHIpaXaeT Ty HIH
HHYIO CTeneHb BO3MOXKHOCTH cOBeplleHHs IeiCTBHS.

Can
(BbIpaXKaeT yBepeHHOCTb B 60XMONCHOCIMU UH YMEHUL COBEPILHTD JeHcTBHe)
I1pu nepeBoze yuntsiBaiiTe popmy HHPHHHTHBA.
1. Significant financial investments can improve ...
Significant financial investments can be improved ...
2. Special examples can include ...
Special examples can be included ...
3. The information signals can transmit ...
The information signals can be transmitted ...
May

(He BbIpaXKaeT noaHOM Y6epeHHOCMU 8 60RMONCHOCMU WU YMEHUU COBepIIMTh
nelcTBHe: can — «Bcerga», may — «HHOra»)

I1pH nepeBone onpeneuTe pa3iHYHe 3HAYeHHIi I1ar0JI0OB can U may.

1
1. The administrator can now use a computer terminal without
using a typewriter keyboard.
The administrator may now use a computer terminal without
using a typewriter keyboard.
2. Much work can be accomplished on such a terminal without key-
boarding information.
Much work may be accomplished on such a terminal without key-
boarding information.
2
. The symbols in a code can be either binary or nonbinary.
2. Communication can take many forms: talking is a common way
for people to communicate between each other.
3. The channels in communication systems may vary in different
applications.
4. A receiver for an analog communication may include a signal fil-
tering bank (610kx) and signal demodulation.

[

3.3. IlepeBeHTe clieayioliHe peyeBbie OTPe3KH, CKazyeMoe KOTOPbIX CO/IePXXHT coye-
TaHHe be able to, Bbipaxalolee cnocoOHOCTb HIIH BO3MOXHOCTH COBEPILHTS e -
CTBHe:

1. The fuselage is able to house heavy loads.
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The nuclei of radioactive elements from time to time are able tq

break down and throw out a bit of themselves.
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We believe that ... We suppose that ...

Mgl nonaraem, yTo ... Mbl nonaracwm, 4To ...
Itis believed that ... It is supposed that ...

Ilonarasor, uToO ...

OO6BIYHO 1T0J1araloT, YTO ...

5.4. [IlepeBeaute ciemyioline peueBble OTPe3KH, CKazyeMoe KOTOpbIX — [J1aro woul .

Would
BbIPAXKAET NpeAlloJIoKeHHe, 4TO COOTBETCTBYeT HapeyHsaM
«BEpPOATHO», «MOT Obl», «MOXKeET»

1. In the near future, there would be a great demand for computc;
specialists.

2. It would seem that most of these errors were preventable (3. pe -
CKa3yeMblIc).

OCHOBHOW TEKCT

1. Ilepeseamre ycTHO ¢ nKcTa nepeyio yacts Tekera (I). PaGora BuinosnsieTcs non
PYKOBOICTBOM fipeno/iaBaTeis.

2. IlepeBon BTopoii yactu Tekcra (II) BhINONHACTCA NHCbMEHHO KAK IoMaNIHee 32a-

. The new device would become more powerful.

NpumeyaHue:

Psan cioBocoyeTatHii yTOYHAIOT BLICKA3biBaHHSA, BLIPAKast yee peHHOCIMb, 6€POAMHOCITG

ymos«HeHnue, 02panHuerue:

1. yBepeHinocTs:

of course — KOHEYHO It is true that ...

no doubt — HeCOMHCHHO HecovHcHHO .
without doubt HecoMHcHHO [tis certain ...

to be sure — HecoMHEHHO HecoMHeHHoO ...
tobe certain — HECOMHCHHO [t is beyond doubt that ...

true — HCCOMHEHHO HecomHeHHO ..

2. YTOYHCHHe:

to tell the truth — no npaBac ropopsi
as a matter of fact — chakTHUECKH
by no means — HUKOUM 0bpa3om

as a matter of fact — hakTHyecKku
in fact — no cyluccTBy
in effect — no cyutectny

3. BepoATHOCTb (602MOXCHO, 66 POAMHO):

It is likely that ...
[To-BUOMMOMY ...
1t appears likely that ...

apparently — no-sMaMMoMy, O4EBHIHO

probably — BeposiTHO

perhaps — BO3MOXHO

possibly — BO3v10XHO

presumably — ro-suanMony, npeanono-
XHTEJIBHO

say — CKaxe\ ...

suppose — IpCAIOIOXHM

We assume that ...
Mpm1 npearionaraeMm, yTo ...
Itis assumed that ...
[Tpcanonaraiot, 4YTO ...

Kaxertcs .../BeposiTHo, 4TO -

JlaHHe.

3. O3nakoMsrech C TepMHHAMH MEpBOli YaCTH OCHOBHOTO TEKCTa:

central processing unit (CPU) — 1eH-
TpaJbHOE NMpPOLICCCOPHOE YCTPOMUCT-
BO

monitor — ynpasasilollasi nporpamma;
MOHUTOP

interrupt-driven — ynpaBasieMbIii 1o
NnpepLIBaHUSIM

interrupt-unit — 610KHMpoOBKa, 6J10KH-
pytwoulee yCTpOHCTBO

timing circuit — cuHXxpouenkb

random access memory (RAM) — 3Y ¢
NMpOoMu3BOJILHOI BEIOOPKOIA

resolution — paspetuaroulasi cnoco6b-
HOCTb, pa3pelleHUC

read-only memory (ROM) — noctosH-
Hoe 3Y

peripheral interface circuit — MHTep-
¢celicHas cxema

channel — xaHan

metal-oxide semiconductor (MOS) —
MCETaJIT-OKCUI-MONYNPOBOAHUK

resistor array — perucTp

advance — onepexeHHe

Microprocessors: a Brain to the Hardware

(I) Processor is a general term for any device capable of carrying

out operations on data'.

The central processing unit of a computer handles functions such
as process/product monitor, analysis and control.

To be more exact 2, processor was known to refer to the process-
ing circuits*: central processing unit, memory, interrupt* unit, clock,

and timing>.

A great deal of effort has been directed toward reducing the size
of the processor elements. Shrinking size boosts® the performance of

Processor.
13 Byx
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The ordinary computer did the computation sequentially” — op-
eration by operation. It took a lot of time. The computation results
were rather® slow.

Qualitatively® new integrated circuits were required '°.

By taking advantage of the knowledge and concepts gained in
mainframe and minicomputer application, better and more sophis-
ticated microprocessors began to emerge. Microprocessors had larg-
er and denser ' chips; higher resolution; higher speed specially de-
signed RAMs (random '> access memory) and ROMs (read-only
memory); specially designed 1/O and peripheral 3 interface circuits;
on-chips clock and timing circuits; more extensive and more power-
ful instruction '* sets and lower power dissipation °.

Supercomputers have to operate like brain: all the computations
proceed concurrently (0JHOBpEMEHHO).

Let’s step back for a moment to obtain'® a better view of where
the microprocessors are coming from.

The first microprocessors developed in 1971 were an offshoot
(BetBb) Of pocket calculator development. Since then, there has been
a tremendous upsurge '’ of work in this field.

In November 1971, Intel introduced the world’s first commer-
cial microprocessor, the 4004, invented by three Intel engineers. Prim-
itive by today’s standards, it contained a mere 2,300 transistors and
performed 60,000 calculations a second. Twenty-five years later, the
microprocessor is the most complex '®* mass-produced product ever,
with more than 5.5 million transistors performing hundreds of mil-
lions of calculations each second.

The very first microprocessors were fabricated using PMOS (p-
channel metal-oxide-semiconductor) technology. These were, how-
ever, relatively slow devices principally because “holes” in the p-type
material have a low mobility. Later, improved technology permitted
microprocessors to be constructed using n-type MOS (metal-oxide-
semiconductor) and these microprocessors were almost as fast as nor-
mal minicomputers with speeds of three or four microseconds per
instruction. Some microprocessors are now made using CMOS (com-
plementary " metal-oxide-semiconductor). The speed and logic den-
sity of CMOS are inferior 2° to n-type MOS but the process does have
some significant advantages. This type of microprocessor had clear
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advantages over the other types if it was intended for use in exacting
or inaccessible environments.

Further developments improved the logic density of CMOS. The
only cloud on the CMOS horizon comes from a new development of
the normal bipolar circuit. A new semiconductor configuration, called
integrated injection logic (IIL), has been devised 2! which eliminates 2
the need for any resistors2*, capacitors?* or transistor isolation. This
enables an extremely compact logic circuit to be formed which has a
low power consumption while maintaining the normal speed of tran-
sistor-transistor logic (TTL).

Nowadays, the CPU must perform a number of functions simul-
taneously, for example, fuel-mixture calculations and ignition advance
control in a car. Also, it must be simple enough to be built economi-
cally. Software development cycles must be short, all the computation
proceeds concurrent.

(IT) The versatility of the microprocessor has altered the entire
architecture of modern computer systems. No longer?’ is the process-
ing of information carried out only in the computer’s central process-
ing unit. Today, there is a trend towards distributing more processing
capability throughout a computer system, with various areas. For ex-
ample, an input-output port may have a controller to regulate the flow
of information through it. At times, the controller may accept com-
mands from the CPU and send signals back in order to coordinate its
operations with those of the rest2¢ of the system; at other times, the
controller may operate independently of the CPU.

Provisions can and are being made in the architecture. Thus, the
architectural improvement is parallel and distributing computation.

At present, scientists announced dramatic new breakthroughs %’
in molecular electronics: they fabricated the circuits using an advanced
system of manufacturing called nano-imprint 2 lithography. Capacity
and performance could be extended enormously # by layering molecu-
lar-switch devices on conventional silicon. This will push advances in
future computer technology far beyond3° the limits of silicon.

An ordinary computer simulates * a neural network. Actually, it is
an artificial neural networks. Neural networks are known to be mas-
sively parallel distributed processing systems.

13+
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Nowadays, many large mainframes may have more than one CPU
(they may include even thousands of processors). Machines with new
architecture possess highly parallel structures but each of these executes
instruction streams 2 that are unrelated. They act on different data spac-
es 3. SIMD machines often have a large number of processing units that
all may execute the same instruction on different data in lock-step 4. So
a single instruction manipulates many data items in parallel.

Another subclass of the SIMD systems are the vector processors.
Vector processors act on arrays* of similar data rather than on single
data items using specially structured CPUs. When data can be manipu-
lated by these vector units, results can be delivered *” with a rate of one,
two and — in special cases — of three per clock cycle (a clock cycle being
defined as the basic internal unit of time for the system). So vector pro-
cessors execute on their data in an almost parallel way but only when
executing in vector mode. In this case they are several times faster than
executing in conventional scalar mode *. For practical purposes vector
processors are therefore mostly regarded as SIMD machines.

Distributing microprocessing is a technique in which the main
microprocessor of the PC directs other microprocessors throughout
the PC system to perform specific functions for it and report their sta-
tus (COCTOsIHME).

New forms of I/O are also acquiring* sophisticated capabilities
with distributed microprocessing. These “intelligent” I/O modules
perform some of the calculations formerly done by the main micro-
processor, store information temporarily*°, and do other functions
under the direction of the main microprocessor.

Some remote ¥ 1/O modules have microprocessors resident (30.
Haxoasauunics) in the modules. Remote 1/0 modules use the resident
microprocessors to shorten the effective scan*? time. However, with
independent intelligence *} in the 1/0, if something happens to the PC,
the I/O module might already have acted on misinformation. Hence,
I/0 modules with a resident microprocessor should include appropri-
ate * instructions for fail-safe shutdown* should the PC develop a
fault *6.

A trend that is beginning to emerge in microprocessor design 1S
the incorporation of trouble-shooting aids*’, heretofore (1o cux nop)
available only on larger computers.
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Whereas early developments were concerned with implementa-
tion of simple architectures with fundamental concepts and operations,
the technology has now advanced to the point where significantly more
sophisticated hardware can be (and is being) implemented in current
and future microprocessor generations. For example, some relatively
new functions available in today’s PCs may include: Moving blocks of
data from memory location to memory location or from I/O location
to memory location with a single instruction; Matrix operations such
as logical AND and logical OR for comparing on/off bit patterns; Ex-
panded mathematical abilities.

The ease or difficulty with which each element can communicate
with another will affect how much the data are manipulated *® before
they are transmitted through the network. The major obstacle* to de-
signing an effective distributed-processing system is the difficulty in-
volved in writing the system’s software, which must enable the various
elements of the network to operate and interact efficiently.

The evolution of computer hardware influenced programming.

Programmability — that flexible feature not found in random-logic
design — can be obtained in microprocessors on one of the two levels. A
very detailed level of control is provided at the micro-instruction level.
These micro-instructions may be used to obtain a macro- or machine-
language instruction set, which is then used to write control programs
for microprocessor. New machine-language instructions may be defined
by coding new microroutines>°. In this way an instruction set can be tai-
lored to an application. Control programs can also be written in micro-
code. This provides increased execution speed and more detailed con-
trol at the expense of more difficult programming. Microprocessors that
are not microprogrammable contain fixed, general-purpose instruction
sets that are often adequate * for most applications.

Machines with new architectures possessing highly parallel struc-
ture are being designed and built.

It is technically possible to obtain within next two decades sys-
tems that are self-maintaining. This is a worthy challenge >2.

Improvements in the microprocessor’s technology occur with such
break-neck regularity that a generation may last only a year or two.
Microprocessors are now appearing in many types of equipment and
their field of application will inevitably widen.
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The use of microprocessors makes system easier to operate ang
maintain. Microprocessors provide greater application flexibility. To-
day microprocessors are designed with communications in mind so it
is possible to link these processors together in a network. It is attractive
for a number of reasons.

We can look forward to even more sophisticated system functions
including digital to analog conversion>’ and vice versa, more arithmetic
capability such as matrix inversion, etc., and massive amounts of memory

Microsystems pervade>* the products of cybemetics, for exam-
ple, mobile phone, supercomputers, high-speed communication’s sys-
tem, super-industrial controls and logical systems.

Today microprocessors are sure to be brains of virtually all elec-
tronic devices.

3. MNpoeepbTe, KaK Bbl 3aNOMHUNN CNOBAa NEePBOW 4acTU OCHOB-
HOro TeKcTa.

o
W

IlepeBenuTe BbLIE/IEHHDIE CJI0BA/COBOCOYETAHHSA, HCXOA H3 3HAYEHMIH, NpHBe-
JeHHbIX B CKOOKaX:

interrupt v (npepobiBaTh), interruption »

quality # (kayecTBO), qualitatively adv

requirement n (TpeboBaHueE), require v

dissipate v (pacceuBaTb), dissipation »

booster n (yCUTHUTEIb, YCKOPUTEND), boost v
complementation n (nornoyHeHue), complementary a
inferior a (HUXxHHMI1), to be inferior

elimination # (MCKJIl04eHHKe), eliminate v

maintenance n (TexHHYyecKoe 0bCJy>XXBaHHe), maintain v
capacitor n (KOHJIEHCATOp), capacity n
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Onpeneanre 3HauYeHHe CJI0BA H3 NepBoi YacTH ocHoBHOro Tekcra (I), Hcxoas H3
3Ha4Y€éHHA €10 CHHOHHMOB:
decrease n, reduction n
operate v, manipulate v
execution n, fulfilment »

4. getv,earnv
5. receive v, achieve v
6. dov, makev

3
I

IlepeBemuTe caenyomue ciosa. ObpaTuTe BHHMaHHe HA 3HaYeHHe NpedHKCOB
mis- W re- (mis- 03Ha4yaeT HeNpPaBHJIbHOCTD, fe- — HOBTOPHOCTD).

pasdes 5. Tlepsoe 3aHATHe 199
pai”

mis-: misapply v, miscalculate v, misdirect v, mishandle v
re-: reactv, reuse v, rearrange v, relocate v, replace v

5.8. Hcxoas u3 paHHoro onpenesieHus, Ha30BHTE TEPMHH:

1. to transform raw data into useful information

2. agroup of characters, bytes, or bits that defines an operation to be
performed by the computer

3. the process of obtaining data from or placing data into a storage
location in which access is dependent on the order of storage

4. YunteCb roBOpUTb.

5.9. OTBeTTe Ha CJeAY0ILHE BONPOCHI, HCNOMB3Ys HH(OPMaLHIO OCHOBHOIO TCKCTA!

1. What is a microprocessor?

2. What does a typical microprocessor consist of?

3. When was the first microprocessor developed?

4. What does a typical microprocessor consist of?

5. What are the current trends in the development of microprocessors?

[NomawHee 3anaHve

1. IToBTOpHTE CpeacTBa BbipaXKeHHA MONANbHOCTH.
2. M3yuuTe C;10Ba H C;I0BOCOYECTAHHS U3 NepBOH JaCTH 0CHOBHOIO TeKcTa (I).

3. IlepeBeanTe NHCLMEHHO CO CJIOBapeM MEPBYIO YaCTh OCHOBHOIO TeKCTa (D).

BHeayauTopHaa paboTta

1. Yunrtecb nepeBoauThb.

5.10. IlepeBeauTe NHCLMEHHO peyeBble OTPE3KH, [JIaroJi-cKkalyeMoe KOTOPbIX BbipaKa-
€T TY HJIH HHYIO CTENEHb HCOﬁXO}lHMOCTH:

there must be a close relation between ...

a certain amount of information must be received ...

the information has to be distributed equally ...

the sign has to be interpreted ...

the store size is to be large ...

Lnhw —
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6. the force was to set a mass in motion ...

7. The measurement should be accurate ...

8. The computers should be used in any work ...

9. The problem is sure to be discussed at the conference

5.11. [lepeBennTe peyeBbie OTPE3KH, IMIAr0Jbi-CKazyeMble KOTOPHIX BLIPAXKAIOT TY HIH

HHY1O CTelleHb BO3MOXHOCTH:

1. The results can be reprocessed.
The results may be reprocessed.

2. The task can be solved.
The task may be solved.

3. Computers cannot be called “brains”.
4. In the near future there might be a great demand for computer

specialists.

5. It would seem that most of these errors are preventable.
6. With a graphic user interface (GUI) you can draw the models,
just as you would with pencil and paper.

2. Msque cnoBa U cnoBoCo4eraHNA OCHOBHOro TeKcra.

1. data n p/ naHHble, sing. datum
process data — n1aHHble 0OpaboOTKH
2. exact g TO4YHBIN
to be more exact — ToyHee ropops
exact division — neneHue 6e3 ocTaTkKa
exactly adv ToyHo
3. circuit n 1. uenb, KOHTYp, CXeMa;
2. 060pOT, LUK
analogue circuit — MoaenupyoLuas
cxeMa
open circuit — He3aMKHYyTasl LICMb
circuit v UMPKYJIUPOBATb
circuitry n cxcMbl, LieNuU
4. interrupt v npepBaThb
interruption n npcpbiBaHUC
5. timing n CHHXpPOHM3aLIUSl, TAKTUPO-
BaHMc, pacrnpeaciieHUe Mo BpeMeHHU
time n 1. BpeMs; 2. nepuon; 3. pa3
time v CHHXpPOHM3HPOBATh, XPOHUPO-
BaTh
response time — BpeMsi cpabaThiBa-
HUSI; MOCTOSTH Hasi BpEMEHH

run time — BpeMsi NpOroHa NporpaMMbal
storage time — BpeMsi XpaHEHMs
timer n 1. CHHXpOHHM3HpYIOLLlEE YCT-
pONCTBO; 2. peJie BpeMCHH, TaliMep
6. boost v 1. ycKOpsiTb, pa3roHsTh;
2. dopcHupoBaTh, 3. NOBBLILIATH
boost n 1. ycuneHue, yBelnyeHHUc;
2. naBleHHeE
booster n 1. yckopuTenb;, 2. paKeTo-
HOCHTEb
7. sequentially adv nocnenoBaTeibHO
sequence n l. rocneoBaTeNbHOCTb,
pPAd;, 2. NOpPsAANOK CleJOBAHMSI,
3. uKKn
8. ratheradv |. BepHee, TouHee; 2. yu-
uic; 3. 10 HCKOTOpPO# CTCNEHU
rather dense — 10BOJILHO MJIOTHBIMA
rather than — a He, ckopce yeMm
rather good than bad — ckopee xopo-
LUK, YCM MJIOXON
9. qualitatively adv kayecTBeHHO
qualitative g KaycCTBEHHbI
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quality n 1. kayecTBO, CBOMCTBO; 2. Xa-
PaKTEpUCTHUKA, Kacc
quality factor — ¢akTOp KayecTBa
breaking quality — 3¢ ¢eKTHBHOCTB
TOPMOXEHMUSA
handful quality — xapaktepuctHka
yIpaBiisieMOCTH
qualify v 1. kBannpuuMpoBaTh; 2. Ha-
3bIBaTh
10. require v Tpc6oOBaTh
requirement n 1. TpeboBaHMe; 2. He-
obxoauMoce ycloBuUE
meet requirements — yJ0BJIETBOPSITb
TpeOOBaHUAM
11. dense a |. MIOTHBIA; 2. KOMNaKT-
HbIA; KOHUEHTPUPOBaHHbI i
density n 1. NNOTHOCTB; 2. KOMNAaKT-
HOCTb
denseness n cruioliHass (MoBepx-
HOCTb)
12. random a ciyyaitHbIi, NPOX3BOJIb-
HbIA
random access — NMPOMU3BOJIbHAS Bbi-
OopkKa, NpoOU3BOJIbHbII AOCTYM
random memory — 3anoMHHamwllec
YCTPOMCTBO C NMPOMU3BOJIbHBIM BBbI-
6opoM; onepaTUBHast NaMsThb
random distribution — cnyvaitHoe pac-
npeneyieHue
random file — npou3BonbHBI aiia
random sample — cny4yaitHas BbIbopka
at random — Hayrazg
13. peripheral a 1. ncpudepuithbiii;
2. BHCUIH M
peripheral support circuit — nepucoe-
puitnas UC
peripheral device — BHelLlIHee ycTpoOit-
- CTBO
peripheral technology — TexHonorus
BHELIHEro YCTPOMUCTBA
Peripheral unit — nepudepuitHbIA
MOJyJb
14. instruction n nporpamma; KoMaHaa
instruction address — agpec MHCTPYK-
LUHH

instruction control unit — Moaynb KOH-
TPOJNbHON KOMaHIbI
instruction set — Habop KOMaH
15. dissipation n pacceMBaHue (3Hep-
TMH)
dissipate v pacceMBaTth (3HEpPruio)
dissipator n TernnoBoa
16. obtain v 1. nonyyaTh; AOCTUIATD;
2. ObITb NPU3HAHHBIM
obtainable a nocTxXMMBIN; HocTyn-
HbI}
17. upsurge n rnoaneM, pocT
upsurge v NoBbILIATbCS, YCUJIMBAThCS
surge n 1. BonHa; 2. nynbcauus; 3. cKa-
4OK, BbIOpoC
surging n KojiebaHue
18. complexa 1. cnoxHelii; 2. COBOKyI-
HBIH; KOMIUJIEKCHBIX
complex experiment — CJIOXHBI 3KC-
NEPUMCHT
complex number — KOMILJICKCHOE YU C-
Jio
complexity n CNTOXHOCTb, YyCJTOXXHEHHE
19. complementary ¢ nononHUTeNb-
Hbl#, 100aBOYHBIA
complementary energy — AONOJIHU-
TeJibHasi 3Heprus
complementary work — nonoaHuTeNb-
Hast paboTta
complementation n fonosHeHHUe
20. beinferior — ycTynaThb (1o KayecTBy)
inferior a 1. HMXHMIA; 2. XyO UM
inferior index — HMXHMI HHIEKC
be superior — npeBocxoAnTHb (IO Ka-
4YCCTBY)
21. devise v npuaymMbIBaTh, U300peTaTh
devisable @ TOT, KOTOpBIIt MOXHO U30-
opectn
device n ycTpoi{CTBO
22. eliminate v 1. ycTpaHsiTh; HCKJIIO-
4aThb; 2. COKpallaTh
elimination n 1. ycTpaHeHHe; UCKIIO-
YyeHMe, 2. COKpallleHHUE
elimination of lines — ynaneHue nuHuit
heat elimination — oTBOA Tenna
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noise elimination — yctpaHeHMc LIyva
redundancy elimination — yctpaHeHHuc
M30bITOYHOCTH
23. resistor n pe3ucTop, 3JIeKTpUye-
CKOeE CONMpOTHUBJIEHUE
resist v CONpOTUBAATLCS; NPENsSITCT-

BOBAaTb

resistance n COnpoTHBJIeCHUE, CONpPO-
TUBJSIEMOCTD

to offer resistance — oka3blBaThb CO-
NpOTHUBJIEHHUE

resistance to failure — yctoituuBocTh
NpOTHUB OTKa30B

resistance to impact — conpoTuBne-
HMe ynapy

resistant a COnpoTHUBASIOLLMUIACS, yC-
TOUYMBBI; MPOYHBIH

resistant to wear — CTOMKHMI1 K U3HOCY

resistivity 7 yneJibHoe CONpOTHBJIEHHC

24. capacitor n KOHIEHCAaTop

capacity n 1. cnocobHOCTb, BO3MOX-~
HOCTb; 2 MOLUHOCTb, NMPOU3BOAM-
TENBHOCTB, 3. EMKOCTb, 00BEM;
4. KayecTBO; 5. pa3psinHocTh OBM;
6. npenen U3MepcHUiA

capacitance n eMKOCTb

capacitor-transistor logic (CTL) —
€MKOCTHO-TPaH3UCTOpHas JIorMKa

in the capacity of — B KayecTBe

capacity load — MakcuMasbHas Ha-
rpy3kKa

capacity rating — pacyeT NpoM3BOIM-
TEeJIbHOCTH

digit capacity — pa3psinHocTh 9BM

discharge capacity — nponyckHas
CrocobHOCTh

25. no longer — 6onblie He

long a 1. JIMHHBINA; 2. DONTHIA; nane-
KU, OTOaIEHHBIN

long time — WIMTCABHO

long adv 1. nonro; 2. naBHO

long-haul modem — MoneM st pa6o-
Thl Ha O0JIbLIIKE PAaCCTOSIHUS

length n 1. M1KMHA, NPOTSAXEHHOCT;
2. NpOAOJIXXUTENBHOCTD

at length — 1. noapo6Ho; 2. HaKoHel
26. therest n ocTaToOK; OCTaJIbHas YaCTh
rest n 1. mokoi, cocTosiHKWe NOKOS;
HEeMOABUXHOCTSL; 2. oropa, yrnop
rest mass — Macca rnokos
bring to rest — ocTaHaB/IMBaTLCS; TOP-
MO3MTh
at rest — HaxoasALWMICA B COCTOSHUH
NOKOS;, HENOABUXHBIHA
for the rest — B ocTaJIbHOM
27. breakthrough n 1. oTKpbITHE; 2. KPYTI-
HOE JIOCTUXEHHE; MPOPbLIB
break (broke, broken) v 1. paspymaTts-
(cs1), pa3buBaTtbh(cs); 2. npcphbi-
BaTb, pa3MblKaTh; 3. pe3KO U3Me-
HATbCS
break n 1. npepbiBaHKe, NepephiB;
2. aBapusl; 3. 0TKa3, NoJioMKa
break through — npopsiBaTh(cs)
28. nanoimprint 7 HAHO-OTTUCK
nano- HaHo (0JHa MWUIMapAHast 1015
OCHOBHOI Mephbl)
nanosecond — HaHOCEKyHa
29. enormously adv 3HaYUTCNBHO, HeE-
COMU3MEPHUMO
enormous @ OorpoOMHbIR
enormous sum — 6oJbllasi cymMMa
30. beyond prp 1. 32, BHe; 3a npeaena-
MH; 2. TOMMUMO; 3. CBepX
be beyond the scope — BLIXOOMTDL 32
npenensl
beyond comparison — BHe CpaBHCHMS
beyond control — HeynpaByisicMbI i
beyond doubt — HecoMHeHHO
beyond question — BHC COMHEeHHUA
beyond the reach — Henocsiraembiit
31. simulate v 1. UMUTHpPOBaTB; 2. MO-
JeIMPOBaTh
simulation » 1. UMKUTaLMsl, BOCIIPOU3-
BeleHMe; 2. MOJIeJIMpOBaHHUE, MO-
neJb
simulator n Mogenupylollee YCTpO#-
CTBO
32. stream n 1. NoTOK; 2. TeYEeHHE
streamer n CTPMMEPHBIIt HAKONUTEND

Pa3dex 5. llepsoe 3aHaTHE

203

33. space n 1. npocTpaHCTBO; KOCMOC; 2.
30Ha, obnacTy; 3. 00beM, NPOTDKEH-
HOCTB; 4. MUHTEPBAJI; 5. paCCTOsIHKE
space v pacrnoJjiaraTb C MHTEpBAJIOM
space bar — Ki1aBuiia rnpobena
space line — nycTtas CTpoka
spaced a C MHTEp BAJIOM
34. lock-step — xecTkas KoHUIrypaums
lock n 1. 610KkMpoBKa; 2. dHUKcaLus;
3. CHHXpOHHM3aUUA

locking device — ycTpoiicTBO 610KM-
pPOBaHUSA

lockword — naposb 610KMPOBKH

lock v 1. 610KMpOBaTh, 3aNMUpaTh;
2. bUKcupoBaTh; 3. CHHXPOHH3H
poBaTh

35. itemn 1. 31eMeHT; OTAENbHBIN Npea-
MET; 2. KOMITOHEHT, feTaJib; 3. MYHKT;
4. npeaMeT obCyXaeHHUs
data item — 3/IeMEHT 1aHHBIX

36. array n 1. MacCuB, MHOXECTBO OI-
HOTHMMHBIX JIEMEHTOB; 2. MATPHULIa,
Tabamnua; 3. knaccupmukaums
array pitch — war Tabnuubl
array processor — MaTpUYHBINA Mpo-

Lieccop
37. deliver v 1. nocTaBnsaTh, NOAABATh,
HarHeTaThb; 2. CHabXaThb; 3. Bblpaba-
ThIBaThb, MPOU3BOAMTb, BBLIMYCKATh;
4. npeactaBisiTh (OTYET); 5. YUTATh
JIeKUMIO
delivery n 1. noctaBka, nongaya; 2. nu-
TaHMe; 3. HarHeTaHuc; 4. BLIpaboT-
Ka, BbIMYCK, MIPOU3BOAMTEJIbHOCTD

delivery head — (ruapaBanyeckuit)
Harop

delivery pipe — nuTaowas (Hanop-
Has) TpyOa

38. scalar mode — 1. MeToa MaciuTabH-

POBaHMS; 2. CKaJIApHBINA TUN

Scalar n 610K YMHOX€EHHUsI Ha KOH-
CTaHTY, 6JIOK ycTaHOBKH K03dDH-
LIMCHTOB; CKaJsip

scale n 1. MacliTab; WIKana; 2. CUCTe-
Ma BBIYMCJIEHUS; 3. rpadaums

scale v MacLuTabMpoBaTh
scaler n cyeTuHMK
mode 1 1. MeTON, NPUHLMIT; 2. PEXHUM,
crocob
39. acquire v 1. npuobpetaTh; COOM-
paTh; 2. NOCTUIraTh; 3. 0OOHapYXHBaTh
acquirement n npuobpeTeHUE
acquired g nprHoOpeTeHHbIN, yCBOEH-
HbIf
acquisition n 1. npuobpeteHme; 2. cbop
(DaHHBIX)
40. temporarily advBpeMeHHO
temporary a 1. BpcMcHHBbif; 2. pabo-
YU, TEKYLLHK; 3. NPOMEXYTOY -
HBIN
temporary file — pa6oumnit ¢aitn
temporary memory — paboyasi namsThb
temporary store — BpeMEHHOE XpaHe-
HHE
41. remote a 1. nanbHUIA, OTOANIEHHBbIN;
2. HeOoNbLIOH, HE3HAYUTENbHDBIN
remote control — IMCTaHUMOHHOC
yrnpasJjieHHe, TcJieynpaBleH e
remote access computing system —
KOMMbIOTEpPHasi CUCTeMa C YOaJICH-
HbIM JOCTYIIOM
remote batch data entry — ynaneHHbI#
NakeT BBOJA JaHHbIX
remote transaction — IMCTaHLIMOHHas
obpaboTKa 3anpoca
42. scann l. nOUCK; 2. NpOCMOTPp, CKa-
HUpPOBaHHeE; 3. aHAJIU3
scan line — cTpoka pa3sBepTKH
scan v |. npocMaTpMBaTh, 2. CKAaHHU-
pOBaTh; 3. pa3BepThLIBaTh
scanner n cCKaHep, YCTPOMUCTBO IUIsI
CKaHMpPOBaHMUS
scanning n 1. pa3sepTKa; 0630p; 2. cKa-
HUpPOBAHMUeE; 3. ONpOC JaTYHKOB
43. intelligence n 1. nH}opMauus; nat-
YUK; 2. UHTEJUIEKT; pa3BUTHE; IOTUKO-
MHG}OpMaLIMOHHBIE BO3MOXHOCTH
intelligent @ MHTeNNEK TyabHBIA
44. appropriate a 1. noaxoasilmin, co-
OTBETCTBYIOLIMIA; 2. NpUCYLLUUIA
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appropriate v NpucBanBaTh, NpeaHa-
3HayaTh

appropriation n 1. nNpMUCBOEHHE;
2. npeaHa3HayeHHUE

45. shutdown n 1. npekpalieH1e paboThi;
OCTAaHOBKa; 2. BHIKJIOYCHHUE; 3. HEro-
Nlanka
shut v 1. 3aKpblBaThb, 3aTBOPSITh;

2. npekpaiiatb(csi)

46. fault n 1. HecucnpaBHOCTB, NMoBpe-
XJEeHHUe, OTKa3; 2. HENOCTATOK, Nc-
¢ekT; 3. pa3phiB; 4. KOPOTKOE 3aMbI-
KaHHe; 5. npoboit (M30aLHMHN)
fault finder — cpcacTBO OOHapyXeHMs

HeUcnpaBHOCTEN
assembly fault — nedekT cObopkmn
image fault — MckaxeHunc n3obpaxe-
HMSI
fault-face — 6e30TKa3HbBIN, HAIEXHBIK
fault-proof — ycTonumnBhblIit K olUIMOKaM
faultya 1. oliMOOYHBIH; 2. UMEIOLLIKUNA
nedeKThl; HEUCITPABHBIM

47. trouble-shooting aid — cpencTBO 06-
HapyXeHMst HCUCTTpaBHOCTEN
trouble-shooting — nouck Heucnpas-

HocCTel, IMarHoCTHUKA
trouble n HeMCrpaBHOCTD, MOBpEXIe-
HHe

48. manipulate v 1. ynpaBnsth; 2. 06-
pabaTeiBaTh; 3. BOCCTAHABJIMBATb
manipulation n 1. ynpasieHue; 2. 06-

paboTKa; 3. Bo3nenCTBHE
manipulator n MalWMHHBI/ pobOT
49. obstacle n npenaTcTBHE, NOMeEXa
50. microroutine n 1. MUKpOITOpHUTV;
MMKponoAnporpamMma; 2. MUKpornpo-
uenypa
routine equipment — nporpaMMHoe
obopynoBaHME

routine 7 1. aJiropuT™; nNoanporpaM-
Ma; 2. nmpoueaypa

routine equipment — NporpamMMHoOC
obopynoBaHHe

routing n |. MapLIpYTH3aLIUsl, TPACCH-
pOBaHMe; 2. NpOBellECHHUE COEIUHE-
HUR
51. adequate g |. COOTBETCTBYIOIIMIL,
2. 0IOCTATOYHBIA; 3. NPUroAHbIA, OT-
Beyall Uit TpeOOBaHUSIM
adequate choice — npaBMIbHBINA BbI-
bop
adequately adv 1. cOOTBeTCTBEHHO,
2. NOCTOBEPHO
adequation n 1. npuBcaeHHE B COOTBET-
CTBMUC; 2. KODPEKTUPOBKA; 3. 3KBM-
BIEHT
52. challenge n 1. 3anpoc, TpeboBaHMe;
2. npobseMa, COMHEHHE
challenge v 1. 6pocaTth BBI30B; 2. co-
MHeBaTbC; 3. OlIeHUBATh
meet the challenges — ynoBnetBopsits
TpcOOBaHUAM
offer the challenge — cTaBuTbH 33134y
53. conversion n |. npeBpallle HUE, Tpe-
obpa3zoBaHMe; TpaHCHOPMHUPOBAHHE;
2. obpaleHue, KOHBCpCHA
conversion factor — ko3adduuMeHT
npcodbpa3oBaHUA
conversion loss — noTepyu npu npeo6t-
pa3oBaHUH
convert v 1. npeobpa3oBbIBaTh, TPAHC-
¢opMHUpOBaTL; 2. KOHBEPTHPOBATh,
obpaluaTth
converter n rnnpeobpa3oBarenb
analog-to-digital converter (ADC) —
aHasioro-un¢poBoii npeobpa3ona-
tenb (ALLTT)
convertability n 1. Bo3MoXHoCTb npe-
oOpa3oBaHHUs; 2. 3aMCHSAEMOCTb
54. pervadev 1. 0xBaTUThb; 2. NPOHUKATD
pervasion n 1. 0xBaT; 2. NPOHUKHOBC-
HHC
pervasive a 1. pacnpocTpaHsIOLHIACS;
2. NpoHUKawLMH; 3. BceobbeMJT0-
LIMM
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3. MNpoBepbTE, KaK Bbl 3aNOMHUNKU CNOBA.

5.12. 3anHunTe NepeBosl JaHHBLIX peyeBbIX OTPe3KOB:

(1-10): instruction sets; to require new integrated circuits; to boost
the performance of processor; a shrinking size; to interrupt
the movement; rather slow

(11-20): a dense chip; random access memory; more sophisticated
microprocessor began to emerge; to obtain a better view; pe-
ripheral interface circuits; an upsurge of work in this field;
logic density of SMOS is inferior to n-type MOS

(21-30): new breakthrough in molecular electronics; the rest of the
amount; to eliminate resistors; beyond the limits

(31-40): tosimulate a neural network; to execute instruction streams;
to deliver the results; to acquire sophisticated capabilities;
to store information temporarily

(41-50): to shorten the scan time; to include appropriate instructions;
the incorporation of trouble shooting; aids, memory location,
to meet an obstacle, to manipulate the data, to affect the result

(51-54): adequate applications, the new system is a worthly chal-
lenge, the inversion of energy, to pervade the products of
cybernetics

5.13. Haitaure B nepBoii YaCTH OCHOBHOIO TEKCTA aHIIHACKHE IKBHBJIEHTH CJedylo-
WHX peYyeBbIX OTPE3KOB, 3aAMHUIHTE HX:

. NOTpeOOBAIMCh COBEPLLIEHHO HOBBIE HHTErpaJibHbIE CXEMBI
. CYIepKOMIBIOTEPHI JOJIXHBI paboTaTh KaK HECKOJILKO 4Y€JIOBEK:
BCE BbIYHMCJIEHUS MPOU3BOIATCS OJJHOBPEMEHHO
3. BHacTosillee BpeMs KOMITLIOTEPBI JOJUKHBI BBINOJIHATD HECKOJIb-
KO (pyHKIIHIT OMHOBPEMEHHO
4. U3MeHWIach apXMTEKTypa MUKpoOIpolieccopa

N =

4. YyuntecCb roBOpUThb.

5.14. ITogrovoeere 5—10 BONpPOCOB N0 COACPIKAHHIO NepBOH YaCTH ocHoBHoro TekcTa (I).
3anuiuuuTe HX.

5.15. TTonroTossTe coobilieHKe (Ha AHITHICKOM S3bIKe) 110 OHOM M3 CJeXyI0MHX TeM:

1. Hardware and software. 2. The heart of the computer.
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BTOPOE 3AHATHUE

Pabota B aygutopunmn

1. MpoBepbTe ApoMawHee 3apaHue.
1. Ilporepsre ynpaxkHenus (BoiOopoyHo).
2. Ilposepere, Kak Bbl 3aNOMHHAH CJIOBA.
[IpoBepbTe NHCLMEHHBIH NEepeBol BTOPOH YaCTH OCHOBHOIO TeKCTa.

3ajaiiTe noAroToBNEeHHbIE BONPOCHI.

A S

H3noxuTe B TeyenHe ABYX MHHYT NpeLTOXKEHHYI0 BaM TeMy.

2. YunTeCb nepeBOaUTD.

Tekcer 5.1 B

HepenenuTe TeKCT NHcbMeHHo Oe3 C.10Bapsi. 3HayeHHe BblIeNIEHHW X CJIOB Bbl CMOXKe-

Te NOHATH H3 KOHTeKcTa. BpeMs nepesona — 15 munyT. IlepeBon nposepsiercs B ayam-
TOPHH.

How Microprocessors Work

Today’s microprocessors are the brains of your personal com-
puter. Here, on this tiny silicon chip are millions of switches and path-
ways that help your computer make important decisions and perform
helpful tasks. You might find a processor in many everyday items like
your telephone or car. To help you understand how the microproces-
sor does its job, you will go step by step through a simple task on the
chip. For the purpose of this demonstration, you will add two num-
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bers together. You will complete this task in four easy steps and you
may review each step as many times as you want. Remember, each
part of the processor has a special task.

Texkcer 5.2 B

TlepeBeiuTe TEKCT YCTHO ¢ AKcTa. PaGoTa BbilloNHseTCA N0 pYKOBOICTBOM Npenoaa-
BaTeNA.

Some Definitions They Use

Now let us give specific definitions.

Data is the raw material to be processed by a computer. Such
material can be letters, numbers, or facts — such as grades in a class,
baseball batting averages, or light and dark areas in a photograph.
Processed data becomes information — data that is organized, mean-
ingful, and useful.

To be processed by the computer, raw data must be organized
into characters, fields, records, files, and data bases.

A character is a set of symbols, a letter, number, or special char-
acter (such as §, ?, or *). One or more characters comprise a field.
Each character is represented by a unique code.

A field contains an item of data. A subdivision of a record con-
taining a unit of information.

A record is a unit of data representing a particular transaction
or a basic element of a file consisting, in turn, of a number of inter-
related data elements.

A file is a collection of related records. The relationship be-
tween records on a file may be that of common parties, format or
data source.

A data base is a collection of interrelated data stored together
with minimum redundancy. Specific data items can be retrieved for
various applications.

Whenever a change is to be made to stored data, a record is

generated containing the new data. The record is called a transac-
tion.
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3. Yunrtecb aHHOTHpOBaTb U pecdepmpoBaThb.

Tekcr 5.3 B

ITpoynTaiiTe TeKcT. BHsiBHTe ocHOBHYIO HHoOpMaLHI0 KaXaoro a03aua. 3anHiKTe
HHOPMALLHIO HA PYCCKOM fA3biKe (5—6 npenioxkennit). [IpoBepbTe NpaBHIILHOCTD NMOMHK-
MaHHs TeKCTa.

Is There an End to the Computer Race?

Computers capable of performing billions of operations a second are
required for nationwide management of the economy. It was demonstrat-
ed by the prominent Soviet scientist, Academician Victor Glushkov.

Together with his teacher, Academician Sergei Lebedev, and other
scientists, he suggested ways to achieve such computer speeds. Nature
also suggested what path to follow — the scientists succeeded “only” in
understanding it. At a congress in Stockholm in 1974 they shared their
ideas with colleagues from other countries. Since then the work on su-
percomputers has gained pace in all laboratories and design offices.

They are different from ordinary computers primarily, as special-
ists put it, in architecture. The ordinary computer does the computa-
tions sequentially — operation by operation, while the supercomputer
operates like brain: all the computations proceed concurrently. A ma-
jor problem, roughly speaking, is split up into minor ones, and indi-
vidual parts of the computer, the processors, do the computations si-
multaneously. During the activities (if required) and at the end of them
the computation results are “drained”. This can be roughly compared
with a tank from which water previously flowed out by one pipe and
then from a multitude of pipes — so the tank empties out much faster.

Qualitatively, new integrated circuits were required to develop such a
computer. They are now the basic component of the Soviet Elbrus super-
computers. It is a whole family of superhigh-capacity machines comput-
ing at a speed up to 125 million operations a second. The computation
speed is even ten times as fast with a number of special operations.

In the next few years, the team is to complete the work on computers
with a capacity of above one billion operations a second. It will take a few
more years to produce computers with a speed of over 10 billion opera-
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tions a second. The road to electronic giants is open: fifth-generation com-
puters performing 100 billion operations a second are likely to become
gvailable in the foreseeable future. Is there an end to this relay race?

According to an American researcher, we are close to what can be
regarded as a true physical limit.

Other specialists regret the sluggishness ofelectrons. Intheir opin-
jon, photons — light particles — will permit the performance to be made
a thousand times faster.

This would mean that in the future we can expect the emergence
of photon computers and that computations will be done by means of
light. At least this is what is being hypothesized at present.

4. Yuntecb roBopmTh.

5§.16. OTBeTLTE pa3BepHYTO Ha CJieIyIOlHe BONPOCHI:

1. What is the function of the microprocessor?

2. What are the advantages of microcomputers in comparison with
random-logic design?

3. What technology made the smaller size and lower cost of elec-
tronic devices possible?

4. What are the main factors resulting in greater cost savings of elec-

tronic devices?

What limits the numeric range of data the processor can handle?

6. What features of microprocessors are to be considered when deal-
ing with their applications?

o

Tekcr 5.4 B

Ipounraitre Tekcr. KpaTko H310XHTE ero co/iepXaHHe Ha aNDIHACKOM A3bIKe.

A Microprocessor

A microprocessor is a tool that deals with memories by reading
and writing process. At first sight it is all it can actually do.
One can consider that it is surprising how a computer can answer
A question only by dealing with 0 and 1 but the fact is that it works.
14 Byx
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Only human brain can teach a computer how to “listen” to a ques.
tion and “elaborate” an answer only by dealing with 0 and 1. A micro.
processor is the next step, dealing with memories in complete “trad,-
tional” 8-bit bytes.

So the microprocessor is addressing a memory, a location inside
the selected memory, and then achieves a read or write operation.

Additional tools have been designed to allow exchanges with ex-
ternal memories or devices.

NdomalwHee 3agaHune

1. H3yynTte cioBa H c1OBOCOYETAaHHA BCero ocHoBHoro Tekcra. IloaroroBsrech g
KOHTPOJILHOMY NepeBo/Iy CJIOB.

2. IloaroToBbTe KOHTPOJILHBIi NepeBol 0CHOBHOIO TEKCTA.

3. [loarotoBsre BHICTYMJIEHHe (pacCYHTaHHOE Ha ZiBe MHHYTHI) no Teme “The
Microprocessor Has Altered the Architecture of Modern Computer Systems™.

BHeayauTopHana paboTta

1. MoaroToBbTECH K KOHTPONLHOMY NEPEBOAY OCHOBHOIO TEKCTA.
IlpouuTaitte noBTopHo TekcT. [loyroroBsrech K BLIGOpOYHOMY ONpOCY NMepeBosa.

2. NpoBepbTe, 3HaeTe N1 Bbl HOBLIE CNTIOBa OCHOBHOIO TEKCTa.
OTBeTbTe Ha Bomnpockl ynp. 5.16.

3. Yuntecb nepeBOgUTL.

5.17. IlepeBeamTe ciemyrolUHe 1pe/II0KEeHHS, YYHTHIBasl CPeICTBA NepeayH Mojaib-
HOCTH.

1. Itisnecessary to examine factors which are likely to interfere with
the experiment results.

2. Human needs have to be identified first and then converted to
programs in the best possible way.

3. Sometimes the microcomputer system is to be used as a general
purpose computer.

4. The computer has made it possible to mechanize much of the in-
formation interchange and processing.
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5. Architectures should provide adequate flexibility to support the
growing trend to distributed systems.
6. Inthe ideal system, the output of a stable transfer function (digital
~filter) would approach some constant for a constant input.
7. Inareal-time program the program must execute the model code
synchronously with real time.

1
Al

Tekcr 5.5 B

JlepeBeInTe TEKCT NHCbMEHHO €O cJioBapeM. Bpems nepeBona — 20 MHHyT.

Software

Programs — software — can be written in a variety of program-
ming languages. Most programming languages in common use today
are English-like in appearance, although there are very definite rules
for using them. Some languages are to be used specifically for business
or for scientific applications.

Programmers must understand how to use a programming lan-
guage so that they can convey the logic of a program to the computer.
The program must be made available to the computer in a form it un-
derstands. The program is stored in some form of auxiliary storage,
such as disk, from which it can be called into main storage for testing
and execution. Programmers must also understand that the program is
supposed to do and design it accordingly, test it to remove errors, and
document — write about — what they did.

4. Yyutecb aHHOTMPOBATb U pecdhepupoBaTb TEKCT.

Teker 5.6 B

MpouuraiiTe TekcT H cocTaBbTe cxeMy, MOKa3biBaloulylo OCHOBHbie HalpaBJeHHsA HC-
Clenopanuit no pazpaboTke 371€eKTPOHHBLIX MHKPOMNPOLIECCOPHBIX cXeM 00paboTKH NaH-
HLIX M ynpasienns. Mcnoab3yiiTe BblieieHHbIE CJIOBA B KaYeCTBe OPHEHTHPOB.

_ The architectural research and development efforts are directed at
Integrated circuits, computer architecture, operating systems, and pro-
gramming languages.

14s
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Integrated circuit researchers are examining complementary metal-
oxide semiconductor (CMOS) design styles, the effects of scaling very
large scale integration (VLSI) circuits and control and clocking issues.

Computer architecture researchers are studying multiprocessor ad-
dress trace analysis, cache consistency, virtually-tagged caches, in-
cache address translation, multi-level cache design, coprocessor in-
terfaces, instruction delivery, hardware support, and floating-point
implementations.

Operating system researchers are investigating network file systems,
network page servers, the effects of large physical memories on virtua
memory implementations, and workload distribution.

Programming language researchers are examining parallel programs
and methods of computing parallel LISP programs.

5. Yuntecb roBopmThb.

Tekcer 5.7 B

IloaroroBere BLICTYIUIEHHE, HCTIOAb3YA HHGOPMALHIO 1aHHOIO TEeKCTa:

Present microprocessors vary in their detailed architecture de-
pending on their manufacture and in some cases on the particular semi-
conductor technology adopted. One of the major distinctions is whether
all the elements of the microprocessor are divided among several iden-
tical modular chips that can be linked in parallel, the total number of
chips depending on the length of the “word” the user wants to process:
four bits (binary digits), eight bits, 16 bits or more. Such a multichip
arrangement is known as a bit-sliced organization. A feature of bit-
sliced chips made by the bipolar technology is that they are “micro-
grammable”: they allow the user to create specific sets of instructions,
a definite advantage for many applications.

_;Zm)eﬂ 5. Tperve 3aHaTHE 213

5.18.

DW=

TPETBE 3AHSATHUE

KoHTponb nsyyeHHoro marepuana

. KoHTponsb nepeBona OCHOBHOIO TeKCTa.

PaboTa paccunTana Ha 15 MuHyT. Brino:xsgercs yctHo nyrem BuiGopoatoro oui-
poca nepeBo,ia.

KoHTponb cnoB B cnoBocoyeTaHUAX.

BuinonuseTcs ycrHo uam nuckMeHHo (no BHIDOpY npenonasartens).

KOHTpOﬂb YMEHUA BLIABNATL 3HAYEHUA CNoB C y4€TOM KOH-
TeKkcTa.

Ilepesente, 0Opawias BHHMaHHe Ha KOMTEeKCTyaJibHOe 3Ha4yeHHe CJIOB sel, fime,
times:

1

. The relationship must be set properly.

Industrial research in materials faces a different set of problems.
The microprocessor has a sophisticated instrument set.
This interface sets board dimensions.

2

. Computing time was a little more than five times longer than that

required for a single iteration of the gradient procedure.
The problem of limiting is very important as information is being
read into and out of the flip-flops at the same time.

. The complete photoresist process must be repeated each time the

silicon oxide is selectively removed.

Although improvements will reduce the required computation
times, emulation will nevertheless be restricted to real time sys-
tems having slow response times.
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4. KoHTponb yMEHUA nepeBoaAUTbL.

Teker 5.1 C

ITepeBenyTe TEKCT YCTHO € JIHCTA. 3HaYeHHA BbUTE/IEHHBIX C/10B Bbl M0o#iMeTe H3 KOHTeKCTy,

Modular Controllers for Future Engines

Several basic vehicle requirements largely govern CPU architec-
ture. First, the processor must be fast and powerful, but inexpensive.
The CPU must perform a number of functions simultaneously. Also, it
must be simple enough to be built economically.

Second, software development cycles must be short. It is espe-
cially important that the software be easily modified and maintained.

Third, hardware and software development must be fully supported
with real-time debugging capabilities. Full-speed emulation is essential
to efficiency debug a complex control system.

The first design problem normally rackled is deciding what semi-
conductor process should be employed for the IC chip. Both cost and
speed must be evaluated critically. Also, because heat dissipation in-
creases in proportion to chip complexity, a good candidate for engine
control is a CPU made in high-speed SMOS. A chip using a |1-mi-

cron, 2-layer metal process yields very high integration with relatively
low wafer cost.

Teker 5.2 C

IlepeBenwTe TEKCT NUCLMEHHO co ciioBapeM. Bpems nepesona — 20 munyT. I1posepsre
nepeBo/l B ayXMTOPHH.

Computer Networks

Computer networks link computers by communication lines and
software protocols, allowing data to be exchanged rapidly and reliably.
Traditionally, networks have been split between wide area networks
(WANSs) and local area networks (LANs). A WAN is a network con-
nected over long-distance telephone lines, and a LAN is a localized
network usually in one building or a group of buildings close together:
The distinction, however, is becoming blurred. It is now possible t0
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connect up LANs remotely over telephone links so that they look as
though they are a single LAN.

Originally, networks were used to provide terminal access to an-
other computer and to transfer files between computers. Today, net-
works carry E-mail, provide access to public databases and bulletin
poards, and are beginning to be used for distributed systems. Networks
also allow users in one locality to share expensive resources, such as
printers and disk-systems.

Distributed computer systems are built using networked com-
puters that co-operate to perform tasks. In this environment each
part of the networked system does what it is best at. Distributed com-

puter networks should improve our work environments and techni-
cal abilities.

5. KOHTponb yMeHUA aHHOTUpOBaThb U pecdepupoBarh.

Texker 5.3 C

IIpoynTaiiTe TEKCT M KPaTKO HIJIOXKHTE €ro co/iepiKaHHe Ha pPyCCKOM si3biKe.

What Is the Internet?

What is this computer phenomenon called the Internet, or the
Net? Do you personally have need of it? Before you decide to get “on”
the Internet, you may want to know something about it.

What is it?

Imagine a room filled with many spiders, each spinning its own
web. The webs are so interconnected that the spiders can travel freely
within this maze. You now have a simplified view of the Internet — a
global collection of many different types of computers and computer
Networks that are linked together. The Internet enables a person to sit
2t his computer and exchange information with other computers and
Computer users in any place in the world.

| Some refer to the Internet as the information superhighway. Just
33 a road allows travel through different areas of a country, so the In-
emet allows information to flow through many different interconnect-
td Computer networks. As messages travel, each network that is reached
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contains information that assists in connecting to the adjacent net-
work. The final destination may be in a different city or country:.

Each network can “speak” with its neighbor network by means
of a common set of rules created by the Internet designers. World-
wide, how many networks are connected? Some estimates say over
30,000. According to recent surveys, these networks connect over
10,000,000 computers and some 30,000,000 users throughout the
world. It is estimated that the number of connected computers is
doubling each year. ,

What can people locate on the Internet? It offers a rapidly grow-
ing collection of information, with topics ranging from medicine to
science and technology. It features exhaustive material on the arts as
well as research material for students and coverage of recreation, en-
tertainment, sports, shopping, and employment opportunities. The
Internet provides access to almanacs, dictionaries, encyclopedias,
maps, and any other information.

6. KoHTponb yMeHnsn roBopuTh.

5.19. Boickaxure cBoe MHeHHe (ABa-TPH NpeLT0XKeHHS) N0 NOBOXY CJieXYIOmHX BbiC-
Ka3bIBaHHMH:

1. Microcomputers have been on the scene since the late 1970s.

2. The concept of software generators is not new.

3. The system dynamics method of analysis has been associated with
computer simulation (MoageJMpoOBaHHUE).

4. The real world is not static, but constantly changes.

Teker 5.4 C

5.20. ITpoyHTaiiTe TeKCT M PACCKAXKATE HA AaHIIHHCKOM fi3biKe €ro Co/iepXaHHe.

Services and Resources of the Internet

A common resource provided by the Internet is a worldwide sys-
tem for sending and receiving electronic mail, known as E-mail. In
fact, E-mail represents a large portion of all Intemnet traffic and is for
many the only Internet resource they use. How does it work?
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Suppose you want to write a letter to your daughter. After your
Jetter is composed on your computer, you must specify an E-mail ad-
dress that identifies your daughter. Once you send this electronic let-
ter, it travels from your computer, often through a device called a mo-
dem, which connects your computer to the Internet via the telephone
network. Off it goes, bound for various computers that act like local
and national postal routing facilities. They have enough information
to get the letter to a destination computer where your daughter can
retrieve it.

Unlike the regular mail, E-mail often reaches its destination, even
on other continents, in minutes or less unless some part of the network
is heavily congested or temporarily out of order. The speed of E-mail
and the ease with which it can be sent even to multiple recipients all
over the world make it a popular form of communication.
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p ASAEA mECTOﬁ 2. Yuntecb nepeBOAUTbL.

6.1. Hepcnenm cilieaywouHe peyeBbie OTpPe3KH, B KOTOpbIX coaepxkatcs HHBEPTHPO-
BaHHbl€ KOHCTPYKLUHH CJeQYIOLIX THIIOB:

1

1. Noristhe phenomenon new ...
Ocnosnoti mexcm: New Developments in Electronic Memories. 2. Nor is the phenomenon known ...
3. Nor was the phenomenon seen ...
Ipammamuvecxue nerenun:  Mnsepcusi. 4. Nor does the computer perform ...
Jlexcuyeckue aerenua: KoHTeKcTyansHoe 3HayeHHe cioB turn, chal- D
lenge 6. Nor can the computer perform ...
2
1. Not until the program is prepared, is the computer ready to oper-
ate ...
2. Not unt?l the program is prepared, does the computer operate ...
3. Not untfl the program is prepared, can the computer operate ...
INIEPBOE 3AHSTHUE 4. Not until the program was prepared, did the computer operate ...

3

1. Not only does the operation depend on the program but ...
PaboraB dyantTopuun 2. Not onlyis the operation changeable but ...
3. Not only can the operation change but ...
1. MpoBepLTe, 3HaeTe MW Bbi CrieAyIOLIMe CrOBa 4. Not only has the operation been used but ...
) ’ ) 5. Not only is it necessary to change the operation but ...
CaoBa, umMelolLHe OIHHAKOBbBIH KOpeHb C pYyCCKHMH CJIOBaMH 4
e Celaonn pedeminnle inent L Neiterdovesylat.. 3, Neithermastve ey
L ) ) . 2. Neither may we say that ... 4. Neither have we said that ...
similar a primary a operation n hierarchy »
permanenta  Opposite a S.enes e extremely adv 6.2. Ilepesenmre cieqyloline peyeBbie OTPE3KH, COMIEpXKaMIHe HHBEPTHPOBAHHbIE KOH-
combine v fabricate v lithography » technology n crpykuun. O6parnTe BHHMaHKe Ha To, yTo npudactue I u I, crosmue B Ragane

npeUI0XKeHHsl, MOTYT Bbi3BaTh FpaMMaTH4decKoe siBieHne HHBepcHH. I1pn nepepo-

CJ10Ba HCXOHOIO YPOBHS H H3 MpeIleCTBYIOUIAX pa3/ieJioB
e NPHYACTHSA ABAAIOTCA BTOPOH YACTBIO CKA3yeMOTo.

store v intermediate a considerv  layern capacity n

tool n in terms of accessible a referv retrieval 7 1

perform v  sequentially adv  reliabilityn recall v maintain v 1. Revolving around the nucleus are electrons.

rate n breakthrough n  circuit # extendv  layering 7 2. Surrounding the chromosphere is a thin, hot atmosphere — the

many times corona.



220 MHKpPO3NEKTPOHNKA HACTOAMEE U Oynyu:

——

2

. Included in this section is a description of ...
. Shown on the photo is the computer ...

N =

6.3. Tlepesemure ciienylolHe peyeBble OTPe3KH, CONEpHallHe HHBEPTUPOBAHHbIE KOH-
crpyxnsu. OGpaTHTe BHHMaHHe Ha A3LIKOBbIE CPE/ICTBA, BbI3bIBAIOLIHE HHBEPCHIO:
1
. Important for the computer is the problem of information security.
. Fundamental to the design of computer is its size.
2

Of special interest are the so-called cash memories.
2. Of primary importance to science are the advances in computer

developments.

ND e

p—
.

6.4. Ilepesemyure clielylowiHe pegeBbie OTPe3KH, CoNepXKallHe HHBEPTHPOBAaHHbIE KOH-
cTpyKini. O6paTuTe BHHMaHHe Ha COIO3hLI as H though, cTosilHe NocJie NpKaara-
TenbHbIX. JIaHHbIe CO9eTAHHA MOIYT Bbi3BaTh ABJICHHE PAMMATHYECKOH HHBeEp-
cui. IlepeBon 0OBI9HO HAUKHAETCS C COI03a, HMEIOLLErO 3HAYEHHE «XOTS» B JAHHOY
cJ1y4ae, 3aTeM nepeBoaHTcA nomiexauee (N').

. Useful as electron tubes were, they are not used at present.
. Uncertain though the information was, it was quite useful.

DN

OCHOBHOW TEKCT

1. ITepeBenyre YCTHO C JHCTa NEPBYIO 9aCTh TEKCTA (D). PaboTa BbinoJnsiercs noil
PYKOBOZICTBOM NpenoiaBaTeis.

2. Tlepeson BTopoit yacTi Tekcra (1I) BunoIHACTCS MUCHLMEHHO KAK IOMAIIHEE 3a-
JaHHe.

3. O3HakoMbTeCh C TePMHHAMH NEpBOi YaCTH OCHOBHOIO TEKCTA.

storage location — siye#ika naMaTH

data transfer — nepeHOC NaHHBIX, NCpe-
ChUIKA AaHHEIX

random-access memory — 3VY ¢ npou3
BoJIbHOMH BHIGOpKOT

cache — k311

serial access memory — 3Y c nocseno
BaTeJbHEIM Bbl6OpOM

buffer memory — 6ydepHast naMAaTb

nanosecond — HaHOCEKYHIa

operating instructions — paboymue HHCT-
PYKLIUH

read/write memory — NnocrossHHas na-
MSTb, AOINYCKalolllasi U CYUTHIBaHHeE,
Y 3alKChb; oncpaTUBHas MaMsThb

storage capacity — eMKOCTb NaMsITH

access time — BpeMs IOCTyna

cycle time — BpeMs LMKJIa
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switch device — ycTpoiicTBo noaxntoye-  grid of wires — cerka TOHKONpPOBOAALLMX
HUSA IOPOXEK
tunnel-junction devices — cBepXxmnpoBo- address bus — agpecHas LLIMHA

nslme npUOopel ¢ TYHHEJIbHBIM e- instance — 3K3eMMIsip OOBEKTa
pPEXONOM

New Developments
in Electronic Memories

(I) The versatile capabilities that have made the computer the great
success of our age are due to exploitation of the high speed of electronic
computation by means of stored programs. This process requires that
intermediate results be stored rapidly and furnished ' on demand for long
computations, for which high speed is worthwhile? in the first place.

Memory is the predominant computer subsystem. It is a critical ®
element to consider in the integration of a system.

‘ Once prepared, a program can be reused any number of times
which involves remembering and retrieving ¢ (recalling), for which high
speed is worthwhile in the first place.

Storage devices or memories must have capacities sufficient not
only for intermediate results but for the input and output data and the
programs.

Never before has man possessed a tool comparable to a comput-
er. Today there are memories accessible in tens of nanoseconds and
memories with more than a billion bits. The demand for fast access
and largc capacity has grown constantly.

Memory is the storage medium used to hold ® the system’s operat-
ing ¢ instructions and the specific application programs in use.

Computers can “remember” and “recall”, and virtually unlimit-
ed is the capacity of computers to remember (that is to store digital
information). Associated’ with the capacity of remembering is the ca-
pacity of recalling.

Inthe context of electronics, “memory” (or, in British usage, “store”)
usually refers to a device for storing information. Storage (“write”’) and
retrieval (“read”) operations are completely ® under electronic control.

The term “Read/Write memories” signify® that they perform read
and write operations at an identical '° or similar rate. Read/Write means
that data is written to a bit!' and then read from the bit.
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Of primary importance to characteristics for memories are stor-
age capacity size, cost per bit and reliability. Other important charac
teristics are speed of operation (defined in terms of access time), cy-
cle ' time and data-transfer rate.

Access time is simply the time it takesto read or write at any stor-
age location °.

The cycle time is the specified minimum period to complete read
and write operations. .

The data-transfer rate is the rate at which information is trans-
ferred to or from sequential storage positions. Most forms of memory
are intended to store data temporarily.

As you can see in the diagram the CPU accesses memory accord-
ing to a distinct hierarchy.

Whether it comes from permanent storage (the hard drive %) or
input (the keyboard), most data goes in random access memory (RAM)
first. The CPU then stores pieces of data it will need to access, often in
a cache 1, and maintains certain special instructions in the register ‘.

Random access memory (RAM) is the best known form of com-
puter memory. RAM is considered “random access” because you can
access any memory cell '’ directly if you know the row ® and column
that intersects '” at that cell.

The opposite of RAM isserial access memory (SAM). SAM storcs
data as a series of memory cells that can only be accessed sequential-
ly2° (like a cassette tape). If the data is not in the current?! location,
each memory cell is checked until the needed data is found. SAM works
very well for memory buffers 2.

A computer’s system RAM alone is not fast enough to match*
the speed of the CPU. That is why you need a cache.

At present, the smallest block of information accessible in a mem-
ory system can be a single bit (represented? by 0 or 1), a larger group
of bits such as a byte or character?S (usually eight or nine bits), or a
word (16 to 128 bits depending on the particular system). Most mem-
ories are location-addressable?, which means that a desired bit, byte
or word has a specified address or physical location to which it is as-
signed?.

Semiconductor memories are extremely versatile and highly com-
patible 2 with other electronic devices in both small and large systems.
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CPU
Register

1
Temporary
Storage Area

/ Physical RAM ii Virtual RAM  \

Storage Device Types

Network/
Internet
Storage

]

Removable
Drives

Permanent
Storage Area

Scanner/
Keyboard | | Mouse | | Removable | | Camera/ | [Remote | | Other
Media Mic/ Source | | Sources

Video

HP announced ? dramatic *° new breakthrough in molecular elec-
tronics.

Quantum Science Research group created the highest density elec-
tronically addressable circuit, a 128-bit memory using molecular
switches as active devices, which fits*! inside a square micron — an
area so tiny (ManeHbKas) that more than 1,000 of these circuits could
be on the end of a single strand (nipsiab) of a human hair. The bit den-
sity of the device is more than 10 times greater than today’s silicon
memory chips. For the first time, they combined both memory and
logic using rewritable non-volatile 32 molecular-switch devices and fab-
fcated the circuits using an advanced system of manufacturing called
nano-imprint lithography.

“We believe molecular electronics will push advances in future
Computer technology far beyond the limits of silicon,” said Williams,
H. P. Fellow (cotpyanuk) and director of Quantum Science Research
at H. P. Labs. “Capacity, and performance could be extended enor-
mously by layering molecular-switch devices on conventional silicon
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without the need for complex and expensive changes to the base tech
nology.” The problem that computer designers face is that memory
that can keep up*? with a 1 gigahertz CPU isextremely expensive. Com
puter designers have solved the cost problem by “tiering **”” in memory
using expensive memory in small quantities and then backing it up
with larger quantities of less expensive memory.

(II) Of prime interest to a reader will be the knowledge of the
development of memories. -

One of the first electronic memories was a circulating delay line
a signal transmission device in which the output, properly ampliﬁfad
and shaped, was fed back into the input. Although it was economical
it had the inherent 3¢ drawback ¥ of serial access: the greater the capac-
ity, the longer the average access time. What was really needed was
selective % access to any stored data in a time that was both as short as
possible and independent of the data address or any previous access.
This is known as random access, so named to emphasize* the total
freedom of accessing and therefore of branching*? (following one or
another part of a program). The first random-access memories (RAMs)
were electrostatic storage tubes . |

In the early 1950’s the core memory * replaced these early devic-
es, providing a solution to the need for random access that truly fired
the emerging computer industry.

The core memory has become the main internal computer mem-
ory and was used universally until challenged by semiconductpr mem-
ories. Typical are memories with 1 million words (or 30 to 60 bits each),
randomly accessible in 1 microsecond. The core memory has also been
extended to very large capacities, of the order of 100 million words

In the 1950’s and 1960’s electronic memories were arrays of cores.
or rings, of ferrite material a millimeter or less in diameter, strung® by
thousands on a grid % of wires. Ferrite-core memories have now been
largely succeeded*’ in new designs by semiconductor memories that
provide faster data access, smaller physical size and lower power com”
sumption, and all at significantly lower cost.

In the early 1970’s semiconductor memory cells that served Q‘e
same purpose as cores were developed, and integrated memory Ct”
cuits began to be installed as the main computer memory.
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On the 1980’s new memories technologies involving magnctic
bubbles, superconducting tunnel-junction devices and devices accessed
by laser beams or electron beams come into play.

Modern computers have significantly more memory than the first
PC’s of the early 1980’s, and this has had an effect on development of
the PC’s architecture. Storing and retrieving data from a large block of
memory is more time consuming than from a small block. With a large
amount of memory, the difference in time between a register access
and a memory access is very great, and this has resulted in extra layers
of “cache” in the storage hierarchy.

When it comes to access speed, processors are currently outstrip-
ping * memory chips by an ever-increasing margin (ripenen paboyero
pexuma). This means that processors are increasingly having to wait
for data going in and out of main memory. One solution is to use “cache
memory” between the main memory and the processor and use clever
electronics to ensure “ that the data the processor needs next is already
in cache.

Main memory is attached’ to the processor via its address and
data buses>'. Each bus consists of a number of electrical circuits or
bits. The width of the address bus dictates how many different memo-
ry locations can be accesscd, and the width of the data bus how much
information is storcd at each location. Every time a bit 1s added to the
width of the address bus, the address range doubles. In 1985, Intel’s
386 processor had a 32-bit address bus, enabling it to accessup to 49B
of memory. The Pentium processor — introduced in 1993 — increascs
the data bus width to 64-bits, enabling it to access 8 bytes of data at a
time.

In late 2000 IBM and German semiconductor company Infine-
on Technologies AG announced plansto collaborate (coTpyaHuy4aTh)
In the development of Magnetic Random Access Memory (MRAM)
—abreakthrough memory technology that could significantly increase
battery life of portable computing devices and lead to “instant-on” 52
Computers.

Since MRAM also retains*® information when power is turned
Off, it means that products like personal computers could start up in-
Stantly, without waiting for software to “boot up” (3arpyxarnb). Non-
Volatility also means reduced power consumption. Since it will not need
IS Byx
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constant power to keep the data intact *. MRAM could consume much
less than established random access memory technologies, extending
the battery life of cell phones, handheld devices, laptops (mopraTuB-
HbIi1 KoMnbIOTEpP) and other battery-powered products.

By early 2002s, it should be clear whether the technology can be
scaled down enough to make it feasible > and whether the magnetic
material can be worked into traditional chipmaking processes. If so,
it is expected that actual MRAM products could be commercially
available as soon as 2004, and that the technology could represent a
serious threat to the various silicon-based memory chips towards 2010.

3. NpoBepbTe, Kak Bbl 3aNOMHUNK CNoBa.

)
U

Hepenemrre BbiJ€e;IeHHble CJI0Ba, HCX0AA H3 3HaYeHHH, NpHBeJeHHbIX B CKOOKaXx:

store v (XpaHUTDb), storage n

capacity n (00beM, EMKOCTbB), capacitance n

retrieve v (OTbICKMBAaTDb), retrieval »n

overlap v (nepekpbiBaTh, 1yOJIMpOBaTh), overlapping »
call v (Bb13bIBaTh), recall n

distinction »n (pa3nuymue), distinct a

contrast n (MpOTUBOMOJIOXHOCTL), by contrast
address n (anpec, oopauieHue), addressable a
significance n (3HayeHue), signify v

. branching n (BeTBneHue), branch »

. challenge n (npo6nema), challenging a

. succeed v (csienoBaTh), succession 7

. intersection n (nepeceyeHue), intersect v

. versatility n (YHUBEpCATIbHOCTb, 3KCILJIyaTallMOHHAasi TMOKOCTB),
versatile a

=R R R
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6.6. Ha3soBHTe TepMHH, HCXOA H3 CJieAYIOLULHX onpee. leHHi:

1. storage facilities of the computer

2. a semiconductor device used to store information in the form of
electrical charges

3. the amount of time required to move one byte or word of infor-
mation into or out of memory

4. acomputer that operates on discrete data
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5. memory whose contents can be read or written without regard to
any other memory location
6. the master set of programs that manage the computer
6.7. HasoBHTe cJI0BO H3 OCHOBHOIO TeKCTa, CHHOHHMHYHOE NPHBEIEHHLIM HIDKE:
1. tosupply 4. tocontain 7. tosuit
2. tobring back 5. to have relations with 8. to prescribe
3. useful a 6. to mean
4. Yuutecb aHHOTMPOBaTL U pechepupoBaTh.
6.8. a) Ilocne nepeBoia NnpocMOTPHTE NEpPBYIO YacTh 0CHOBHOIO TeKcTa (I), HazoBHTe
O.THHM-IBYMA CN1OBAMH OCHOBHOC COJepXKAHHE KAKIOI0 3633113 (BblllOJlHﬂeT-
C5l HA PYCCKOM f13blKe).
6) KpaTko H3uioxuTe (YCTHO) COacpxaHHe nepBoit YyacTH ocHoBHOro Tekcra (I)
(BBLINOJIHAETCSA HA PYCCKOM fi3bIKe).
6.9. Ha3soBure na aHCIMIICKOM A3bIKC K1l04eBbl€E CJI0BA, ONpeesiole cojepiKaHHe
nepBoit yacTti ochosioro Tekcta (I).
5. YuuTechb cnywartb U roBOpuTh.
6.10. OTBeTbTE Ha cleayolIHe BONPOCHI, HCMO/ b3y HHGOPMALIHIO NEPBOi YACTH OC-
HoBHOIO TekcTa (1). Buinonusercs Ha aHrHiiCKoM sA3bIKe.
1. What is memory?
2. What capabilities must storage devices have?
3. What are the main operations of any memory?
4. What are the most important characteristics for memories?
5. What are the advantages of scmiconductor memories?
6. When did new memory technologies emerge?
AdomawHee 3apanue
1. IloBTOpHTE KOHCTPYKLIMH, B KOTOPBIX HEOBXOTMMO HCNO.IL30BATE TpamMmarHyec-
KYI0 HHBEPCHIO, H BLINOJIAHTE YhnpaxxXHeHHUA.
2. H3yunre c10Ba H CI0BOCOYETAHHS H3 1epBo# YacTH ocHoBHOro Tekcera (I).
3

- IlepeBennTe nucbMenHO co c10Bapem BTOPYI0 4acTh ocHOBHOro Tekcra (II).

4. Hanuumre KpaTKylo aHHOTALHIO K TEKCTY.

15*
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BHeayauTtopHaa paboTta

1. Yuntech nepeBoauTsb.

6.11.

IlepeseiuTe HHBEPTHPOBAHHBIE KOHCTPYKIMH PA3HLIX THNOB:

1. Not only does the number of protons determine the element, but
it determines its chemical characteristics.
2. Of primary importance to science will be the knowledge obtained

by space probes.

(VS)

Discussed in this paper are some options of memories.

4. Little though the probability of collision may be, the possibility

still exits.

2. W3yuuTe cnoBa 1 CNOBOCOYE€TAaHNMA OCHOBHOIO TEKCTA.

1. furnishv 1 cHabXxaTb, 1OCTaBSITD;
2. o0opynoBaTb, 3 TMNpeACTaBAsITH,
4. 3arpy>artb, 3arMoJIHATb, J. 1aBaTh,
NpeacTaBIsTh
furnish explanation - 1aBaThb 0OBsIC-
HEHMC

furnish with information -- npeacras-
N51Tb HHHOPMaALUIO

furnish proofs — npe.jcTaBUTL 0OKY-
MEHTaLHIo

furniture n 1. apvatypa, QypHUTYP4;
2. obopynosaHue

2. worthwhile a 1. noncsHbIM, cTOA-
wHit, 2. ueaccoodpa3Hbii;, 3 Bax:
HbI
worthless ¢ 6ecnone3HbIM
worth a crosilK i, 3aCIYKMBAIOLLIHIA
be worth — UMeTb cMBbIC
be worth attention - 3acnyxuBaTb

BHUMaH U1

3. critical @ 1. BaXHbIN, ofTpenensio-
WKUA; 2. npeaenbHbld, 3KCTpPCMAIb-
Hbli; 3. KPUTUUYCCKUN
critical load - npeaenbHasi Harpyska
critical parameter — ocHoBHasi Xapak-

TCPUCTHUKA

critical part — oTBeTCTBEHHas1 (BaX-

Has1) AeTaJib
4. retrieve v 1. B3siTb 0OpaTHO, Bep-

HYTb; 2. BCIOMHUTH, BOCCTAHOBUTD,

syn. recall v. 3. oTbICKMBaTh, U3BJIE

KaTb MHPOpMALIUIO

retrieval n 1. nosyycHue obpaTHoO,
BO3BpalleHHe; 2. MOUCK (M3BaCtC-
HHUe) MHpOpMaLIMH

retriever n YCTpPOMCTBO 151 MOKUCKaA
HHbOpMaLIMK

5. hold (held) v 1. nepxatb, yacpxwu-

BaTb, 2. UMCTb, COJCPpXaTh; 3. coxpa-

HATb, XPaHWUTD, 4. BBLIMOJIHATD, CUU -

TaTb, NOJIaraTh

hold control - KOHTpoOJIUpPOBaTH,
yrnpasJisiTb

hold in - ynepxitBaTb

hold a position — 3aHKMMaTb NOJIOXCHKUE

hold n 1. 3an:pxKa; 2. 3axBaT; 3. pUK-
caums

holding time — nepuoa BpeMeHH pa-
00ThI KaHana

freight hold - rpysoBoif oTcek

holder n 1. nepxartensb, pukcartop:
2. Koprnyc
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6. operating a 1. nefAcTBylOIUMHA, 2. pa-
604Mit, 3KCIlyaTaLlMOHHBLIA; 3. ore-
paTHBHbIN; 4. TEKYLUHNA
operate v 1. paboTaTb, 1IEMUCTBOBATD;,
2. Bo3aeAiCTBOBAaTb, OKa3bIBATh
BJMSIHUE; 3. pa3pabaTbIBaTh

operate with -- B3auMoaeHcTBOBaTb

operated a 1. ynpaBnsieMblii; 2. pa3-
pabaTbiBaeMblii

operation n 1. neiicTBHe, onepauus; 2.
paboTta, GpyHKLLMOHUPOBAHHC, 3.
npotecc; 4. o6paboTKa; 5. peXxuM
(paboTtbl), 6. 3KCIIyaTaLUs

operation conditions — ycnoBus (pe-
XHUM) paboThI

operation efficiency — npou3Boau-

TeJIbHOCTb
operation personnel — TeXHUYECKHIA
nepcoHan
operation trouble - pabouas Hewuc-
NPaBHOCTb

be in operation — 1c/iCTBOBaTb
operation mode - - peXXuM paboThI
point operation - TouyeyHas orepa-
LK, ofepalMsl Hal OTAeJIbHBbIM
3JIEMEHTOM
operation register (OPR) - oniepaumu-
OHHBIH PCTUCTP
operational a 1. pabouwuit, aKkcruryara-
UHOHHBIYN; 2. 1eACTBYIOLLUIA, 3. UC-
MpaBHbIA, MPpUTrOAHBIN
operational costs — pacxobl M0 3KC-
nJiyaTaluum
operational data - - mH¢opMauus o
(GYHKLUMOHUPOBAHUM CUCTEMbI
operational failure - onepauMoHHbIH
c6oit
operational method — ornepallMOHHBI
METOJ1
operational signh — 3Hak ornepauuu
7. associated a 1. cBI3aHHBI; 0OLe-
AUHCHHBIN; 2. IeCTBYIOLLIUA COBME -
CTHO; 3. accounupyrommn(cs)
associate v | . o0LeAMHSITD; 2. CBA3LIBATD;
COIpsraTh; 3. aCCOLUMKPOBATH(CS)

associate n 1. napTHep; 2. KoJuiera;
3. 4neH opraHu3alum

be associated with — ObITb CBsSI3aHHBIM
C yeM-JIMbo

association n 1. coen1MHeHHe; CBA3b;
2. 00BbeIMHEeHHE; 001 ECTBO

associative g acCCOLIMaTUBHBIN

associative memory — accouaTuBHasl
namsiTh

8. completely adv nonHocTtblo, coBep -

LUEHHO
complete @ 1. NoyHbIN, 3aKOHYEHHBIH,
2. COBCpLUEHHbIH; 3. 3aMKHYTbIH

complete set — nosHbIK Habop

complete instruction — nojiHast UHCT-
pPyKLHs

complete v 1. 3aKkaHYUBaTh, 3aBep-
LUAThb; 2. BLIMOMHATD; 3. yKOMIJICK-
TOBLIBAaTb

completion n 3aBepiuIeHUe

9. signify v 1. 03HayaTb; UMcTb 3Haye-

HUeE; 2. CIYXHUTb MPU3HAKOM

significance n 1. TouHOe 3HaueHUe;
2. CMBICH; 3. 3HaUeHHe, BaXHOCThb

significant @ 3HaYUMBI; CYLLIECTBCH -
HLIN

10. identical a |. ToT Xe caMblii; 2. oM -

HaKOBBIN

identic @ MICHTUYHBIA

identification n 1. oToXaccTBIEeHHE,
2. orno3HaBaHue

identity n 1. ToXxaeCTBO, MACHTHY-
HOCTb; 2. MOMIUHHOCTb

identify v 1. oToxaecTBnsiTh, 2. pacno
3HaBaTh; 3. CAYXHUTb OTJIUYMUTCIIb-
HBbIM MPU3HAKOM; 4. 0003HayaThb

11. bit n 1. OMT; IBOMYHas eOAUHHU LA

HHpoOpMaLMH, 2. eAUHHLIA EMKOCTH

namsiTy; 3. Hc6o.1blloe KOJIMYECTBO,

4. HEMHoOrIO

Kbit n kunoout, Kout (1024 6uT)

bit by bit — nocTeneHHo

byte n 1. rpynna u3 BocbMH OUTOB,
2. cJior MalMHHOIO CJIoBa

Kbyte n kuno6aitt, K6aiit (1024 6aitT)
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12. cycle n 1. uvkn; ncpuon; 2. TaKT;
3 Kpyr, o6opoT; 4. IBUXEHHUE
cycle body — nepuoa uukna (npo-
rpaMMbl)
cycle of motion — necpuoa ABUXEHM
operation cycle — UMK BLIMOJHCHUS
pabot 3Y
cycle by cycle — nounkiioBblit; nowa-
roBDLIHA, MO3TAMHbI
cyclic @ KpyroBoit, nepuoanUyeCKuUm
cyclic frequency — KpyroBasi (yrjioBasi)
4acToTa
cyclic function — nepuoaHuyeckas
(pYHKLHS
cycling n 1. LMK, BpallcHHe; 2. ne-
PHUOIHNUCCKOE U3MEHEHHE
13. location n 1. MecTO; 2. MecTOMoJIOXe-
HHUE, pacnojloXeHHue; 3. Nno3nuus;
4 gyciika naMaTH; S. 3JICMCHT MacCcHUBa
fault location — MecCTO NnoBpeXAeHUS
home location - UcxoaHoc noJioxe-
HUC
zero location — HyJICBOit 3/1eMEHT
locate v | onpenensitb MeCTOMONOXC-
HHUe; 2. OOHApPYXHUBATb, HAXOUTh,
3. pa3zMellaThb;, 4. TOKaJaU30BaThb
(owrn6bKY)
local @ 1. McCTHBIN, 2. YaCTUUYHBIH,
YacTHBIH
local area network (LAN) — nokanb-
Hasi BelyucauTenbHas ceTb (JIBC)
14. hard drive — XecTKHMI IHCKOBOL
harda ]l TBepablit; XECTKUK; 2. TpYA-
HBIH, TSIXKeNbIM; 3. yCTOHYUBBIM,
$UKCHPOBAHHBIN
hardness n TBEpAOCTb, XCCTKOCTb,
NMpOYHOCTH
drive n npuBOd, IMCKOBOI
drive n 1. nBUXcHHe; 2. yIIpARJEHHC,
3 npHBOA, nepeidya OABUXCHMUS,
4. 3anyckK; 5. HanpaBJIeHHE, TEH-
JEHIINS
drive box — KkopoOka ckopocTei
drive v 1. 1BMraThb, 3aJaBaTb OABHUXeE-
HUc,; 2. BOMBaTb, BBUHYHUBATDL

drive g 1. BcoOMbIiH, MPHBOOAUMBIN &
IBUXCHUE; 2. YTIpaBJAsSiICMbI; C ITpU
BOAOM OT
driver n 1paiiBcp, ynpasjsiiolas npo
rpamMma
15. cache n K31
16. registern |. perucTp, 3anoMHHaroLle
YCTPONCTBO; 2. HAKOIKUTCJIb, CYETYMUK
register v |. perMcTpUpoBaTh; 3arH-
CbIBaTh; 2. COBMelllaTb, COBMNaAaTh
3. CYMMUpOBaTh, CYUTATH
17. cell n 1. siueitka; 2. 3/ICKTPOHHbiH
3JICMCHT; 3. ceKUHs; 4. IaTUHK; S. CO
cyn; 6. Mooynb
filter cell — punbTPyIOLLUIL IN1EMCH
memory cell — gueitka namMaTH
18. rown . psin; cTpoKa; 2. TOYKH, pac
MOJIOXEeHHbIE HA OJJHOU MPSAMOM
element of row — 31eMeHT CTpPOKH
(MaTpHLbI)
row pitch — war CTpoku
row by row — nocTpouHbifi
19. intersectv 1. nepecekatb(cs); 2. ae
JIUTb Ha 4YacCTH
intersection n 1. nepecceycHUe; 2. Tox
Ka (JIMHMSI) rnepececHeHHst
intersecting n 1. nepeccuyeHMe:
2. CKpelllIUBaH Ue
intersecting @ 1. nepecckalUMHICs
2 rnepekpelmBalolnics
20. sequentially adv B nopsinke otcpc-
AU, MooyepeaHo
21. currenta l. TcKywHMit; 2. COBpeMcH
HbI
current n 1. NOTOK; CTPyS; 2. IBUX -
HMUC; 3. DNCKTPUUECKHUIT TOK
be of current interest — ObITL aKTYal
HbIM
go current — ObITh OOLLCTTPUHATHIM
currently adv HenaBHO
22. buffer n 1. 6ydep; 2. aMopTH3aTOP’
3. 6ypepHas NaMsATb
buffer circuit — 6ygcpHas cxeMa
buffer v 6ydepn3oBaTh; cornacoBs!-
BaTb, COCTbIKOBbIBATb
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buffering n 6ydepusanus
23. match v 1. corjnacoBbiBaTb, MoOOH-
paThb, MOArOHATL; 2 COBMNaaaTh; 3. Cpas-
HHMBAaTH
match n 1. cornacoBanue; 2. noab6op,
NnoaroHka; 3. copnaicHue; 4. pas-
HOLIEHHLIN nNpeaMeT
match requirements — y10oBJIETBOPSITb
TpeboOBaHUAM
matched a 1. cornacoBaHHbIif; 2. no-
J06paHHBII; 3. 5KBUBAJICHTHBIN
matching n 1. cornacoBaHue; 2. noa-
0op, NOAroHkKa; 3. CpaBHEHME
matching a 1. COOTBETCTBYIOLUHI,
COBMaiallMi; 2. NapHbIit
24. represent v |. NpeACTaBisIThb; 2. 03-
Ha4yaTb, 0603HayaTh; 3. u300paxaTh,
MOJIEJIMpOBAThL; 4. U3Nnarath, Gpopmy-
JIMPOBAThb; OOBLACHATD
representation n 1. npeacraBjyieHue;
2. bopMynupoBKa; 3. uzobpaxe-
HHUE; 4. MoECIHpPOBAHHKE
represcentative a 1. xapakTepHBIii;
2. NIpcACTaBJSAILIKN
representative n 1. 3TajoH, obpa3sel;
2. NpcACTaBUTC/b
25. character n 1. cuMmBoJI, 2. 6YKBa,
uudpa; 3. KayecTBo, CBONCTBO; 4. OCO-
OEHHOCTD; 5. XapaKTep
character set — Habop cMMBONOB; an-
¢aBuT
character code — Habop cuMBoOJIOB
3aMnucu
characterise v xapakTepu3ocBaTthb
26. addressable a anpecyemblii, uMclo-
WMt aapec
address (ADR) n 1. anpec (dg4cikHu
namatu 9BM); 2. obpalieHue, Bbl-
CTYyNJE€HHE
disk address — Q1MCKOBBIIf anpec
location address — agpcc siueitku
address space — apeCcHo€ NMpoCTpaH-
CTBO
address translation — npcobpa3soBa-
HHe ajpeca

address v 1. HanpaBAThb, a,peCORATH;
2. BLICTYNaTh
addressing n agpccaums, cnocob an-
pecauuu
addressing character — cMMBO1 aape-
CaLUHM
27. assignv l. Ha3HayaThb; oNpeaeNsTh:
2. 3aBepLIaTh
assignment 7 |. Ha3HaYeHMC,; 2. 3AJaHHC
28. compatible a 1. coBMeCTUMBIIi;
2. CXOOHbIH, MOXOXHUH
program compatible — rnporpaMMHoO-
COBMECTHUMBLIH
compatibility n 1. coBMeCTUMOCTb, CO-
BMCCTHOCTb, COOTBETCTBUE,; 2. B3aHU-
MO03aMeHSIEMOCTb
downward compatibility — coBMecTH-
MOCTb «CBEpXY»
upward compatibility — coBmecTH-
MOCTb «CBEPXY BHM3»
forward compatibility — copmecTu-
MOCTb «CHU3y BBEPX»
type compatibility — cooTBeTCTBME TH-
nos
29. anunounce v 1. 0ObSABAATD; 2. MyONK-
KOBaTh; 3. 1OKJIanbLIBaTh
announcement n 1. o6LcaAMHEHHE,
2. coobilieHUe
30. dramatica 1. cMIbHBIK 3HAYUTESb-
HBbIi1; 2. CYLLIECTBCHHBIM
dramatic increase — 3Ha4uMUTCJbHOC
yBCJIMYEHUE
31. fit v |. nonxoauTh, COOTBETCTBO-
BaTb; NoaOUpaTh; 2. yCTAHABJIUBATh,
coOMpaThb; 3. MOHTUPOBATDH
fit n 1. noaroHka; 2. COOTBCTCTBHE,
coBnaneHuc; 3. ycTaHoBKa, coop-
Ka; mocaaka
fit in with — cooTBeTCTBOBaTB, MOAXO-
OUTb YyeMmy-JI.
fit on — noaroHATL, NPUMEPSITH
fit out — ocHalaTh
fita 1. cooTBeTCcTBYIOLUMA; 2. MpHCHIO-
COOJIEHHBINA, MoaobpaHHBIN
fitting n MoHTaX, cbopka
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32. volatile a ] netyyuit; 2. U3vieHUYUBRIHA,
HEMOCTOSIHHBINA, 3 3HEpro3aBUCUMbIH
volatile memory — 3HcprozaBucKuMast
NnaMsTh

volatility n 1. neTyyecTb; 2. UBMEHYM-
BOCTb

volatilize v ucnapsito(cs)
33. keepupv l. nonnepxuBarhb; 2. rpo-
JOJIXaThb, HE OCTAHABJMIMBAaTLCA; 3. XO-
poLLO 3HATh
keep up pressure — noanepXxuBaTb
IaBJicHUe

keep (kept) v | mepxaTb; 2. XpaHUTb;
3. npononxaTtb (nenaTb YTO-J.);
4. cobnionath (NpaBuna); 5. Haxo-
JUTLCA (B KAKOM-J1. [1OJIOXXEHHKH),
6 ynpaBisiTb, BECTH

keepback — | 3aaepxnBaThb; 2. CKpbl-
BaTb

keep down — rnpensTCTBOBATb

keep on — nponosnkatb

keep a record — 3anuchiBaTh

keeper n nepxatejb, CTOINOp

34. tiering n pacnoJyioXcHHe sipyCaMHu

tier n 1. psin, sipyc; 2. cno#; Kjaacc (00-
LecTBa)

tier v pacrionaraTh sipycaMu; KJiacTb
CJNoit Ha cJioH
35. backup v . KonupoBaTth, Iyonupo-
BaTb; 2. pe3epBUPOBATH
backup n 1. BcnoMoraTtenbHoe CpeacT-
BO; 2. IyOIMpOBaHKeE, pe3cpBUpPOBa-
HHe; 3. BOCCTAHOBJIEHHE MPCALLCCT-
BYIOLLIErO COCTOSIHMS{

backup a |. ny6nupyloliumii; 2. pc3epB-
HBIA

backup computer — pe3epBHbLIA KOM-
NbIOTEP

36. delay line —xapakTcp 3ana3abiBa-
HUS; BpeMeHHas1 3aJiepXKa

37. amplify v 1. ycunmuBate(cs), 2 pac-
LI HUpATBL(CS)
amplification n 1. ycunenue; 2. pac-

wnpeHue; 3. Ko3abHHULMEHT ycie-
HUsA

——

amplification factor — ko3 PuLinel
yCHJICHUSA
amplifier n ycunurtenp
38. inherent @ 1. npucyuwni, cBoiicy
BCHHBIN; 2. BHYTPEHHHUHA
inherent accuracy — cCoOCTBEHHa
TOYHOCTb, MOTPELIHOCTD
inherent regulation — caMoperynup
BaHHe
inherently adv no cyuiccTBy; o cso
el npupone
inherit v yHacnenoBaTh, HacnegoBa
39. drawback n 1. HemocTtaTtok; 2 n
rPELHOCTD; 3. nedpeKT
draw (drew, drawn) v 1 Tawurtse, T -
HYTb; 2. YEPTHUTb, PUCOBATH
40. selective g 1. BLIOOPOUHBIN; 2. 3
OMpaTeNnbHbIN, CENEKTUBHBINA
selective calling — M3bupaTcnbHb i
BbIOOp
selectivity n 1. usbupartesbHoCT
2. YYBCTBUTEJbHOCTD
select v 1. BLIOMpaTh, 0TOOpaTD: 2. BLI-
IeNsATh, OTAENATD
select @ BbIOpaHHbIi, OTOOpPaHHbI M
selected 2 1. oToOpaHHBIH, MOJOOpa!
HbIH; 2. BblAENIEHHBI N
selection n 1. BLIOOp, 0TOOP, NoaGop
2. BblAeneHue; 3. COOpHUK
random selection — cyiyuaiiHblit BEIOOP
41. emphasize v 1. npuaaBaTb ocobuc
3HayYCHHME; 2. NOAYEPKHUBATH
42. branching n 1. (pa3)BeTBAcCHHK:
2 rnepexoJ, nepeaaya yripaBaeHus (B
nporpavme); 3. oTBOJ, OTBEAECHHUE
branching a 1. BeTBsilLMiACS; 2. OTB -
AU A
branching pipe — 1. oTBonHas Tpy61
naTpybok; 2. TPOMHHUK
branching process — npotecc BETRICHH:
branch n 1. BcTBb, OTBETBJIEHHE; 2. [T
pexon; 3. oTBoA, Narpybok; 4. BeTBb
aJropuTMa
branch a 1. oTBeTBAsAIOLLMIfCA; 2. 6O
KOBOI{; 3. JONMOJHUTEJIbHBIN, BCI1O
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MOraTeJibHblK; 4. oTpacib, cdepa
(mcsTenbHOCTH), 06NACTDL; S. PHU-
JIMan; otaen
branch line — oTxoasias NUHUSA
branch piece — oTBox
branchpoint n Toyka BeTBJIEHUS
branchy a BeTBHUCTLIN, pa3BeTBJIEH-
HbIN
43. tube n 1. TpyOa, TpyOKa; naTpyoboK;
2. 3/ICKTPOHHas J1aMNa, 3JIEKTPOHHO-
JlyyeBasi Tpybka
tubing n TpybonpoBoa, cuctema
TpyO
44. core memory — raMsiTb Ha MarHMUT-
HBIX CepAeYHHUKaX
core n 1. siIpo, CepACYHMK; 2. BHYT-
PEHHOCTbD; 3. CYTb, CYLIHOCTb
cored a 1. monbiy; 2. UMCIOLKUI NO-
JIOCTh
45. string (strung) v 1. HaTsAruBaTh;
2. CBSI3bIBATDL
string up — HaTArUBaThb
string n 1. HUTb, BOJIOKHO; 2. pAf, No-
CJienoBaTeNbHOCTD; 3. CTPOKaA
regular string — npaBuiabHas noclie-
IOBaTCJIbHOCTD
string handling — 06pa6oTKa cTpok
string a 1. BOJIOKHUCTBIN; 2. BA3KUIA
46. grid n 1. ceTka; 2. ynpaBasiolui
nposon; 3. peweTka; 4. KOOpAUHAT-
Hasl ceTKa
grid cell — siyeiika ceTkm
grid size — wiar ceTku
reference grid — KoopIMHaTHas ceT-
Ka, OTCYEeTHasi ceTKa
47. succeed v 1. cnemoBaTh 3a YEM-JI.;
2. cMeHATDb (1o oycpenu); 3. AOCTHU-
raThb LICIHU, UMETDb YCIEX
succeeding a 1. oucpenHoi; 2. cne-
OYIOLIHUIA, ocjeayoumn
succession n 1. nocjie10BaTCNbHOCTD,
HEMpCcpbIBHBIN psll; 2. MpeeMcCT-
BEHHOCTb
in succession — noapan
success n ycrex

48. outstrip v 1. 06roHsiTh, ornepexars;
2. NpeBOCXOOUTH
strip n nosnoca, JieHTa
stripping n 1. ounucTKa, 06aIMpKa; 2. ne-

MOHTaX
49. ensure v obecneynBaTb, rapaHTH-
pOBaTh
50. attachv l.npukpenasate(cs), rnpu-
COCAMHSATBL(CS); 2. MPUNUCLIBATD
attached @ npuKperIeHHBIH, Npucoc-
JAUHEHHBIN

attachment 7 1. npukKperieHUe, Npu-
CoeMHEHUE; 2. KperuicHue; 3. ycT-
poICTBO, npucrnocobneHue

51. bus n 1. iKMHa; 2. KaHan 3Je€KTpPO-
nepenayu, MHGOpMaLUH
busbar — cuctema WKH

52. instant-on @ MOMEHTAIbHbLIN, MTHO-
BEHHBIN
instant 7 MOMCHT BpeEMEHH, MTHOBEHUE
instant @ 1. MOMEHTaNbHBII; 2. TCKY-

LM, 3. HaCTOsITeNbHBIA, HCOOXO-
JUMBbIHA
on the instant — 1. HeMeUieHHO, Ccpa-
3y X€; 2. B TOT MOMEHT, KOraa
instant of failure — MOMeHT oTKa3za
instantaneous @ 1. MTrHOBCHHBI; 2. OT-
HOCALUMNCA K TaHHOMY MOMEHTY
BpEMEHU
instance n 3k3eMnsIp (0OBEKTA)

53. retain v 1. yacpXuBaTb, CO1EPXH-
BaThb; 2. NOJJEPXUBAaTh, COXPAHATh
retaining a 1. yaepXuBawllMui, caep-

XHUBAKOUINN; 2. COXpaHSIOLLUHA
54. intact g 1. HenoBpeXIEHHBINA, Lie-
JILIA; 2. paboTOCNOCOOHBINA
55. feasible a 1. BO3MOXHBIt, BLINOJI-
HUMBIA; 2. TONYCTUMBIH; 3. LlENECO-
obpa3Hbiii; 4. npaBaONoOaOOHbBI
feasible constraints — nonycTHMsble or-
PaHUYEHHS]

feasibility n 1. Bo3MOXHOCTB; ocyllie-
CTBUMOCTD; 2. 11€J1eCO00pa3HOCTbD;
3. nonycTuMocTh; 4. pabotocno-
COOHOCTb
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3. lMpoBepbTe, KaK Bbl 3aNOMHUNN CNoOBa.

6.12. 3anuKTe nepeBo/ cleayOILHMX peyeBbLX OTPE3KOB:

(1-10): to furnish the recall; to furnish the result; due to the capacity,
a due capacity; is due to the capacity; a sufficient memory
capacity; to signify some overlop between analogue and digi-
tal recording; to hold the operating instructions; to associate
the capacity of recalling with the capacity of remembering

(11-20): the data-transferrate is the rate at which information is trans-
ferred to or from any storage location; most data goesinran-
dom access memory first; each memory cell is checked

(21-30): most memories are location-addressable; to use non-vola-
tile molecular-switch devices; to announce a dramatic new
breakthrough

(31—40): to have the inherent drawback of serial access; the memory
can keep up with a 1 gigahertz CPU; the output may be fed
back into the input; to layer molecular-switch devices on
conventional silicon; the average access time

(41-55): a wide range of memory options; the core memory was chal-
lenged by semiconductor memories; semiconductor mem-
ories / cells appeared in the early 1970’s; main memory is
attached to the processor via its address and data buses; to
retain information when power is turmed off

4. O3HaKOMbTeCb C TEpPMUHOMNOIMen.

6.13. [lepeBeaure cienyionmme TepMHHbL. 3aNOMHHTE UX.

calling: calling sequence, call instruction, call procedure, call process-
ing function, call request, call sequal

buffer: buffer capacity, buffer circuit, buffering, buffer management,
buffer memory, buffer storage

word: word addressable, word computer, word-oriented hardware,
word processing (WP), word processor, word separator

6.14. HailnHre B 0CHOBHOM TeKCTe IKBHBAJIEHTHI CJIe IYIOIHX peqdeBbiX OTPe3KOB:

1. NnporpaMmMma MOXET ObITH MCTOJIb30BaHa J1I000E KOJTMYECTBO pas3
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2. crocobHOCTb BOCMIPOMU3BOIMTDb CBSI3aHa CO CNTOCOOHOCTDIO 3ar10-
MUWHAaTb

3. TpeboBaHUS K ObBICTPOMY AOCTYNY K EMKOCTH NaMATH HeTlpepbiB-
HO BO3pacTaloT

4. y Kax1oro Buaa rnaMsT¥ €CTb ITPUCYILUMUH TOJBKO €l HELOCTAaTOK

. CUTHaJI YIIpaBJIEHUS] CYUTHIBAHUEM U 3aTTHUChIO OMNPENEISIET ...

W

5. Yuntecb nepeBOAuTL.

6.15. IlepeBenvTe NHCbMEHHO CO CJIOBapeM BTOpYIo YacTh ocHoBHoro TekcTa (II). Bpe-
ms nepeBoga — 60—70 MuHyT.

6. Yuntecb aHHOTUpPOBaTbL U pechepnpoBaThb.

Tekcr 6.1 B

IlpoynTaiiTe TEKCT H 3aNMILIMTE OCHOBHY 10 HHOPMALHIO 0 3aIIOMHHAIOWMX YCTPOHCTBaX
(3Y) paznnunbiX THNOB.

Memory

The ideal memory is inexpensive, small in size, and large in ca-
pacity. Today, such a memory is a concept rather than a reality. There-
fore, to provide optimum storage capability, computer designers have
partioned (pa3acnsiTb Ha CEKIIMM) storage into many memories Serv-
ing specialized purposes.

Read-only memories (ROM), write optional memories (WOM),
and associative memories can be used extensively in medium and large
family members — particularly in establishment of system management.
Associative memories can be used for compiling, job assignment, par-
allel processing, search operations, handling of priorities and inter-
rupts, and recognition of I/O commands.

Programmable logic arrays can perform many of the executive
processes currently performed by software and can be used to tailor a
system to meet particular user needs. These arrays and associative mem-
ories can replace operating system programs and be used to establish
logical system organization.

16*
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Registers and discrete bit storage are used for temporary storage of
data and instructions, for implementing arithmetic and logic operations,
and for memory addressing. These components are referenced frequently
and operate at the same speed as computer logic. Registers of fourth
generation computers are fabricated on a single monolithic chip.

High-speed scratch-pad and control memories are another stra-
tum of storage hierarchy. These memories are also used for temporary
storage of specialized data, including intermediate results of arithmetic
operations, instructions, short subroutines which are repeatedly exe-
cuted, frequently referenced data, and control functions. The speeds
of these memories are not as fast as the speed of computer logic but are
usually an order of magnitude faster than the speed of main memory.
Capacities range up to 10 bits. Batch-fabricated, bipolar transistor ar-
rays will predominate this area in the near future.
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BTOPOE 3AHATHUE

PaboTa B ayantopuu

1. NMpoBepbTE AOMaWIHee 3aaaHue.

1. IlpoBepsTe ynpaxHenus (BbIOOpOYHO).

2. IlpoBepbTe, Kak Bbl 32IOMHHIIH CJIOBA.

3. IlpoBeprTe NHCbMeHHbII NepeBO BTOPO#H YaCTH OCHOBHOIO TEKCTA.
4. IlpoBepbTe aHHOTANWIO K TEKCTY.

2. Yyntecb nepeBOOAUTDL.

Tekcr 6.2 B

[TepeBeauTe TeKCT NHcbMeHHO 0e3 cloBaps. 3HaueHHe BbileJeHHbIX CJIOB Bbl CMOXKeETe
TIOHATD H3 KOHTeKCTa. BpeMs nepesoga — 15 munyT. (IIpoBepsre nepeBos B ayIMTOpHH.)

SyncFlash Memory Benefits

SyncFlash memory is a non-volatile memory that replaces the
traditional flash or ROM typically used to store operating code. It also
reduces the need for redundant DRAM because code is not duplicat-
edin DRAM for optimal performance. Instructions are directly exe-
cuted from flash. SyncFlash memory has a 64-bit data bus that sup-
ports burst-read operations at maximum speeds of 133 Mhz through
a four-bank architecture allowing users to update operating code with-
out interrupting ongoing functions. SyncFlash memory provides
SDRAM (133 Mhz) speed performance with the advantages of a non-
volatile memory, and is priced comparable to standard flash. Design-
ers benefit from using SyncFlash memory because they can reduce
their component count, simplify their /ayout, and offer lower-cost,
higher-performance designs to their customers. SyncFlash memory
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not only enables designers to simplify their systems by replacing two
devices with one, it also surpasses today’s highest performing Flash
devices and is currently the industry’s fastest Flash Memory.

Tekcr 6.3 B

IlepeBeaHTe TeKCT YCTHO ¢ incTa. PaboTa BhiNoHAETCA No;1 pyKOBOJACTBOM lIpenoja-
BaTeisl.

Information Processing

When you think about a computer and what it does, you of course
think that it well computes. And this is indeed one part of its job. Com-
putingis really another term for “information transformation” — chang-
ing information from one form to another. The computer spends a
goodly amount of its time doing exactly this: performing math opera-
tions (changing numbers into other numbers), and translating infor-
mation from one form to another (for example when a game deter-
mines using mathematics, what to display on the screen for you to see).

One special form of information the computer processes is its in-
structions. These are the commands that programmers give the com-
puter to tell it what to do. Every time you do anything with a computer,
you are really talking to a program which is talking to the computer.
The language that computers speak, which is called machine language,
is very complex and hard to understand, which is why it is hidden from
all but the most technically-proficient engineers. Even most program-
mers never use machine language directly.

3. Yuutecb aHHOTHPOBaThL U pechepupoBaTh.

TexkcTr 6.4 B

a) IIpounTaiiTe TekcT. BhisiBHTE OCHOBHYI0 HH(OpMalHIo Kaxnoro ab3aua. 3anu-
IIHTE ee Ha pyccKoM si3biKe (5—6 npennoxenuit). IlpoBepsTe B aynuTOpHH npa-
BHJIbHOCTH IOHHMAHHS.
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0) TlpounTaitme TeKCT ellle pa3 W cocTaBbTe Kparkuii pedpepaT Ha aHIIHICKOM sA3biKe.

Large-scale Integration: Memories

There are a number of types of memory which can be used as ICs
in digital electronics. These include:

a. Random-Access Memory (RAM), wherein each memory word
is accessed for reading or writing via a specific address, access
time being approximately equal for any combination of succes-
sive locations.

b. Serial Access Memory (SAM), wherein the memory consists of a
circular shift register (serial output connected to serial input). A
counter keeps track of the “address” of the bit available for read-
ing and writing (the serial output and input bits). To read or write
a given address, the register is shifted until the counter matches
the desired address: clearly a large change of address takes longer
than a short one.

c. Read-Only Memory (ROM), in which the binary contents are
wired in at the factory as a step in the IC manufacturing proce-
dure. These act like RAMSs, except it is not possible to change the
contents. Althoughit is possible to obtain custom-designed ROMs,
they are too expensive for production in small quantities.

d. Programmable ROMs (PROMs), which can be written using spe-
cial equipment. These hold their contents until erased with high-
intensity ultraviolet light and re-programmed.

e. Programmed Logic Arrays (PLAs), some of which can also be
programmed, do not have a full-scale memory complement, but
are an expensive way of making a ROM-like device, in which not
all input codes correspond to defined outputs, and a given output
can be specified by more than one input code.

RAMs are used for temporary data storage because they are vol-
atile: that is, their contents are lost if power is removed. ROMs,
PROMs, and PLAs are non-volatile, but cannot be written on during
normal operation.



240 Mukpo3neKTpOHUka HacTosulee u Oynyue

A number of new memory types have recently appeared. We can
expect corelike RAMs to become available in the near future.

RAMs, being used for temporary data storage, are good for digi
tal devices; they are used as computer memories for the full range of
computer sizes, often in a mixture of ROM, RAM, and core memory.

ROMs and PROMs are used for permanent storage, such as the
programs in microcomputers, and start-up programs in larger ma
chines. They are also used to sequence sequential machines from onc
state to the next, and they are very useful for data conversion, table
lookup (trigonometric tables, for example), and generation of com
plex logical functions. A PROM is used to test a new memory con
tent: if it is correct, a ROM is manufactured with the same content if
the number of devices or speed requirements (ROMs are faster) jus-

tify the expense; PROMs are used for slower devices produced 1n
smaller quantities.

4. Yyntecb roBopHThb.

6.16. OOcynuTe conepanne OCHOBHOMO TEKCTa. 3anuiuMre KpaTKO CojiepXKaHue BTo-
poii yacTH ocHoBHOro TekcTa (II) c noMolLbIo aHIIHIICKHX NpeaUKaTHBHBIX Fpynn.
H3noxnTe ycTHO coleprKaHHe TEKCTa, HCNOJIb3Ys 1alHbie rpynnbl. Kaxblit c1y-
JEHT H3JiaraeT cojiepxalne B TedeHHe 1 MHHYTM (5—6 npeanioxKeHHit).

BHeayauTtopHas paboTta

1. NoarotTtoBbTECb K KOHTPONbLHOMY nepeBony OCHOBHOIo TeKCTa.
Onpoc NpOH3BOJHTCSH BLIOOPOYHO.

NpoBepbTe, 3HaeTe NN Bbl HOBLIE CNOBa M3 OCHOBHOrO TeKCTa.

w N

Yyntecb nepeBoANTb.

.Q
Pt
|

. IlepeBeanTe peyeBbie OTPe3KH, ColepHallve HHBEPTHPOBaHHbIE KOHCTPYKLHH:

Shown in the photo is the equipment available ...
Not only were such controls difficult to arrange, they were ...
Of prime interest are read-only memory (ROM)

o O
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4. Difficult asit is to observe the phenomenon, it is far more difficult
to explain it.

Teker 6.5 B

[TepeBeanTe TeKCT NHCbMeHHO 63 coBaps. 3HauyeHHe BbiIeNeHHbIX CJ10B Bl CMOXKeTe
NOHATb H3 KOHTeKcTa. O3aniaBbTe TEKCT.

Some applications require random-access memories containing
permanently stored or rarely altered information. For example, the
control programs in pocket calculators are usually permanently stored.
Such storage is provided by read-only memories (ROMs). Informa-
tion is placed in the storage array when the chip is manufactured.

A read-only memory can bec obtained by replacing the storage
capacitor in a one-transistor memory cell with either an open circuit
or a connection to ground, thus representing one or the other of the
two binary states.

4. Yyntecb aHHOTMpPOBaTL U pecdhepUpoBaTh.

Teker 6.6. B

lIpounTaiite Teker. Haitnre B TekcTe 0TBETH Ha CJledyolLHE BONPOCHI:
1. What is the read-mostly memory?

2. Which variations of read-mostly memories are referred to?

The Read-only Memory

Another variation of the Read-only Memory is the read-most-
ly memory, which is desired when read operations are far more fre-
quent than write operations but for which non-volatile storage is
required.

Read-mostly memories have two forms. The commonest is the
Optically erasable (ctupaemas) read-only memory. This memory is
Iead and written by entirely electronic means, but before a write
OPeration all the storage cells must be erased to the same initial
State by exposing the packed chip to ultraviolet radiation.
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6.18.

RO RN S

Yuntecb roBOpHUTh.

[ToaroToBLTeCh K BLICTYILIEHHIO N0 TeMaTHKe “Memory” (MaTepHa/10M MOXKeET
CJIyXKHTb KaK OCHOBHO# TeKCT, T2K H IONOJIHHTE IbHbIE TEKCTH). B?mc m,lc1yu.nfe~
HHe J0KHO ObITb PACCYHTAHO HA 2 MHHYTHI (10—12 npeanoxennit). Mcnonb3y-
Te CJieylollHe Knile:

The paper deals with ...

The author attempts to provide ...

The micro-electronics development has solved ...

There exist ... '

Memories can complete read and write operations ...

Of prime interest to the reader will be the consideration of ...
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6.19.

TPETBE SAHATUE

KoHTponb nay4yeHHoro marepuvana

. KOHTpOonbHbLIW NepeBOg OCHOBHOrO TEKCTA.

BuinoJsiHsieTcs YCTHO, BHOOpouHo. PaGoTa paccunTaHa Ha 20 MHHYT.

KoHTponb cnoB n cnoBocoOYeTaHUMN.

BuinonHsAeTcs YCTHO HJIH THCbMEHHO N0 BLIGOpY npenojasarens. Pabora paccun-
TaHa Ha 15 MHHYT

. MogroroBneHHoe BbicTynneHne no remaruke “Memory”.

Pabora paccynrana Ha 10 MuHyT. (JIAHTENLHOCTD BLICTYNJIEHHS KAXJA0ro CTY-
JIeHTa — 2 MMHYThI.)

KOHTpOﬂb YMEeHMA BbIABNATL 3HAYEHUA CNoB C YYETOM KOH-
TEeKCTa.

IlepeBennTe, 0Opaulas BHUMaHHe Ha 3HaYeHHe cnoBa challenge:

. Established ways of design and fabrication are being challenged

today by newer techniques.
Since the early days of silicon technology, contacts between metal

and silicon have presented a constant challenge to the electronics
industry.

. Technological breakthroughs are necessary to meet the challenges

of programmable microelectronic products.
By far the greatest challenge in the language area will be to devel-
op new and more powerful general-purpose languages.

. Typical challenges include checking out and operating complex

missile systems.

. The challenge was to do the test carefully.



244 MuKpO3/1IeKTPOHMKA HacTosllee n Oynymece

5. KoHTpONnb ymMeHMA nepeBoanTb.

Teker 6.1 C

IlepeBeauTe TEKCT YCTHO C JIKCTA.

DRAM Technologies + SyncFlash Memory
Benefits

DRAM is available in several different technology types. At their
core, all of these different memory types are similar. They differ most-
ly in the way they are organized and how they are accessed. As proces-
sors get faster, memory needs to run increasingly faster and more effi-
ciently. Memory companies have invented progressively faster memory
architectures to allow memory speeds to increase.

Also bear in mind that at its core, DRAM is DRAM. The differ-
ences between the various acronyms of DRAM technologies are prima-
rily a result of how the DRAM inside the module is connected, config-
ured and addressed, in addition to any special enhancement circuits
added to the device. For example, some fancy modules include SDRAM
(cache) directly in the DRAM module to improve performance.

Tekcer 6.2 C

IlepeBenuTe nHcbMeHHO Oe3 ciioBaps. Bpems nepeona — 20 MuuyT.

Cache Memory

A cache memory is a small, high-speed system memory that fits
between the CPU and the main memory. It accesses copies of the most
frequently used main-memory data. When the CPU tries to read data
from the main memory, the cache memory will respond first if it has a
copy of requested data. If it doesn’t, a normal main-memory cycle will
occur. Cache memories are effective because computer programs spend
most of their memory cycles accessing a very small part of the memory.

A cache memory cell has three components: an address memory
cell, an address comparator and a data memory cell. The data and ad-
dress memory cells togetherrecord one word of cached data and its cor-
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responding address in main memory. The address comparator checks
the address cell contents against the address on the memory address bus.
If they match, the contents of the data are placed on the data bus.

An ideal cache memory would have many cache memory cells, each
holding a copy of the most frequently used main-memory data. This type
of cache memory is called fully associative because access to the data in
each memory cell is through the data’s associated, stored address.

Not all locations in the memory address space should be cached.
Hardware I/O address shouldn’t be cached because bits in an [/O
register can and must change at any time, and a cache copy of an
earlier I/O state may not be valid.

6.20. Ileperemmre nperioxeHHs, YIHTLBRAA CPENCTBA H cOCOOb 0HOpMIIEHHS HHBEPCHH.

1. Not only doesthe computer make the collection procedure easier
but it makes feasible unattended data collection.

2. Should an error occur for any reason during the running of the
program, the program terminates by indicating what the error
number is and in which line it occurred.

3. Among the parameters studied was the consumption of the start-
ing material.

4. Had we to use the same number of vacuum tubes instead of transis-
tors, our modern electronic systems would be wholly impractical.

6. KoHTponb yMeHUs aHHOTUPOBaTL U pecdepupoBaTsb.

Tekcr 6.3 C

ITpounTaitre TekcT. Ckaxarre, uto Bbl y3HaH o CCD, a ferrite core memory, the bubble
memory.

Further Memory Developments

The solution to the memory problem in computers made a signif-
icant transition in the early 1950’s with the development of ferrite core
memories.

Magnetic ferrites being made of ceramic rather than metal were
capable of providing a much shorter access time through electronic
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circuitry than the drums, tapes and discs which were based on metallic
magnetics and mechanical access times. The gap between mechanical
access times and electronic access time of the core is between 10 sec-
onds and 100 seconds.

With the development of intcgrated circuits the first trend toward
what is now called large-scale intcgrated circuits or LSI was the devel-
opmenti of scratch pad memories using bipolar transistors made in large
quantities on one large substrate. This was followed almost immedi-
ately by the development of MOS random-access memories (RAMs)
with 1 to 16 K capacity. The access times to the bipolar memories are
in the order of 1 to 10 nanoseconds and for MOS memories on the
order of 100 nanoseconds.

More recently we have been able to return to the concept used
years ago of the recirculating delay line by using charge transfer cou-
pled devices in a shift register configuration which recirculates bits and
is accessed in a serial fashion. Because of the serial access, access time
is slower — of the order of 2 milliseconds with a datarate of one mega-
hertz.

The bubble memory first described in 1967 is now a reality with
the advantage of high capacity, of the order of 500 kilobits, but with
the disadvantage of bit rates of a few hundred kilobits per second com-
pared to the megabits per sccond possible in charge transfer devices.

All of thesc recent developments, the MOS, RAM, CCD, and
bubble are in thc gap between the mechanical access memories and
the higher speed MOS devices and bipolar memories.

KoHTponb yMeHnA roBOpUThb.

o
= N

. OTBeTETE pa3BepHYTO Ha CJeAyIolLHe BONPOCHI:

What are the most important characteristics of memory?

What do you know about different types of memories?

What do you know about analogue and digital recording?

Can you compare random access memories and serial access mem-

ories?

5. What developments can be expected by the end of the century in
the field of computer memories?

6. What is being done at present to improve memory capacity and

speed?

LN -
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IIpounTaiire ciemyowne TekcTsi. Manoxure nx CoIepXKaHHe Ha aHIVIHACKOM fi3blKe.

Tekcr 6.4 C

Random Access Memory

Random access memory (RAM) is the best known form of com-
puter memory. RAM is considered “random access” because you can
access any memory cell directly if you know the row and column that
intersect at that cell.

The opposite of RAM is serial access memory (SAM). SAM stores
data as a series of memory cells that can only be accessed sequentially
(like a cassette tape). If the data is not in the current location, each
memory cell is checked until the needed data is found. SAM works
very well for memory buffers where the data is normally stored in the
order in which it will be used (a good example is the texture buffer

memory on a video card). RAM data, on the other hand, can be ac-
cessed in any order.

Tekcer 6.5C

Molecules Get Wired

In 2001, scientists assembled molecules into basic circuits raising
hopes for a new world of nanoelectronics.
The ability to cram ever more circuitry onto silicon chips now

"“faces fundamental limits.

In recent years scientists have tried to get around these limits by
going for the ultimate in shrinkage: turning single molecules and small
chemical groups into transistors and other standard components of
computer chips.

Many have doubted that researchers would ever manage to link
such devices into more complex circuits. Today those doubts are di-
minishing: researchers wired up their first molecular circuits. This new
generation of molecular electronics will undoubtedly provide comput-
ing power to launch scientific breakthroughs for decades.
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Teker 6.6 C

Quantum Computers

Quantum computers have the potential to perform tasks expo-
nentially faster than classical computers. Key to this speedup is the
massive parallelism and entanglement.

Quantum computing would be to ordinary computing what nu-
clear energy is to fire. :

However, before too long — some pundits predict by 2030 — they
will come face-to-face with the so-called “quantum limit”.

A new and more productive viewpoint has emerged: why not coax
the weird quantum waves themselves to compute?

What is next?

JonmoJIHUTEJIHbHBIC
TEKCTHI



Text 1

IlepeBeanTE TEKCT YCTHO C JIHCTA.

Jack Kilby Receives Nobel Prize

What caused Jack Kilby to think along the lines that eventually
resulted in the integrated circuit? Like many inventors, he set out to
solve a problem. In this case, the problem was called “the tyranny of
numbers”.

For almost 50 years after the turn of the 20th century, the elec-
tronics industry had been dominated by vacuum tube technology. But
vacuum tubes had inherent limitations. They were fragile, bulky, unre-
liable, power hungry, and produced considerable heat.

It wasn’t until 1947, with the invention of the transistor by Bell
Telephone Laboratories, that the vacuum tube problem was solved.

Transistors were minuscule in comparison, more reliable, longer
lasting, produced less heat, and consumed less power. The transistor
stimulated engineers to design ever more complex electronic circuits
and equipment containing hundreds or thousands of discrete compo-
nents such astransistors, diodes, rectifiers and capacitors. But the prob-
lem was that these components still had to be interconnected to form
electronic circuits, and hand-soldering thousands of components to
thousands of bits of wire was expensive and time-consuming. It was
also unreliable; every soldered joint was a potential source of trouble.
The challenge was to find cost-effective, reliable ways of producing
these components and interconnecting them.

Text 2

IlepeBeiTe TEKCT YCTHO € JIKCTA.

The Chip Has Changed the World

Kilby had made a big breakthrough.
The integrated circuit first won a place in the military market

through programs such as the First computer using silicon chips for the
Air Forcein 1961 and the Minuteman Missile in 1962.
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Many of the electronics products of today could not have been
developed without the chip. It virtually created the modern computer
industry, transforming yesterday’s room-size machines into today’s
array of mainframes, minicomputers and personal computers.

The chip restructured communications, fostering a host of new

ways for instant exchanges of information between people, business
and nations.

— Without the chip, man could not explore space or fly to the moon.

— The chip helps the dreaf to hear and is the heartbeat of a myriad
of medical diagnostic machines.

— The chip has also touched education, transportation, manufac-
turing and entertainment.

Text 3

IlepeBeayTe TEeKCT iiMcbMeHHO co cioBapeM. Bpemst nepesoaa — 15 MuuyT.

Optical Lithography Used to Make Smallest
Working Device — with 80 nm Features

Researchers at Bell Labs have produced the smallest working elec-
tronic device ever made with optical lithography, the technology cur-
rently used to manufacture silicon chips.

The cxperimental device — a flash memory cell made of silicon —
has features as small as 80 nanometers, which is roughly one-thou-
sandth the width of a human hair.

The Bell Labs research shows that optical lithography could be
used to produce more advanced silicon chips than the semiconductor
industry previously had thought. Extending the limits of optical lithog-
raphy would result in significant savings for the industry.

Currently, semiconductor manufacturers are using optical lithog-
raphy to make silicon-chip features as small as 180 nanometers, or
0.18 micron. The semiconductor industry had expected that optical
lithography would reach its physical limits at 120 nanometers.

17+
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Text 4

I1pouvTaiiTe TeKCT H KPATKO HTOXHTE €0 cofiepAaHHe HA AHITTHIACKOM A3biKe (5 MHHYT).

The Flash Memory Device

Another key aspect of the Bell Labs research was developing a
light-absorbing material deposited as a thin layer between the resist
and the silicon wafer during the early stages of the process. The mate-
rial absorbs the light that passes through the resist, reducing any un-
wanted reflections from the silicon wafer below.

The resulting flash-memory device, which is a memory device
that stores data even when its power supply is turned off, has a central
storage area, or “floating gate”, that is 80 nanometers wide and 160
nanometers long.

To produce the flash memory device, the researchers used 193-
nanometer optical lithography. Today’s semiconductor manufactur-
ers, meanwhile, use 248-nanometer optical lithography.

Text 5

IIpounTaiiTe TeKCT H KPaTKO H3J10XKHTe €10 coiepKaHHe Ha aHEuckoM si3bike (10 MuAYT).

Electron Beam Lithography

Electron beam lithography (EBL) is a technique for creating ex-
tremely fine patterns (sub micron patterns, 0.1 pm and below) for in-
tegrated circuits. This is possible due to the very small spot size of the
electrons whereas the resolution in optical lithography is limited by
the wavelength of light used for exposure. The electron beam has wave-
length so small that diffraction no longer defines the lithographic res-
olution.

EBL finds applications in many areas. For example, the most im-
portant use of EBL is in photomask production. Masks are made by
coating a chrome-clad glass plate with e-beam sensitive resist layer
which is subsequently exposed and developed to generate the required
pattern on the mask. The second application is the direct write for ad-
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vanced prototyping of integrated circuits and manufacture of small
volume speciality products, such as gallium arsenide integrated cir-
cuits and optical wave-guides.

Text 6

IIncbmeHHO nepeBenuTe TeKCT co cioBapem (10 MuHyT).

Lithography: Basics

Lithography, in the context of building integrated circuits such
as DRAMs and microprocessors, is a highly specialized printing pro-
cess used to put detailed patterns onto silicon wafers. An image con-
taining the desired pattern is projected onto the wafer which is coat-
ed by a thin layer of photosensitive material called “resist”. The bright
parts of the image pattern cause chemical reactions which causc the
resist material to become soluble, and thus dissolve away in a devel-
oper liquid, whereas the dark portions of the image remain insolu-
ble. After development, the resist forms a stenciled pattern across the
wafer surface which accurately matches the desired pattern. Finally,
the pattern is permanently transferred into the wafer surface, for ex-
ample by a chemical etchant which etches everywhere that is not pro-
tected by resist. (Hence the term resist for the material which “re-
sists” the etch.)

Text 7

IIncbMeHHO nepeBenTe TEKCT €O cjioBapeM (15 MHHYT).

The Light Fantastic

Before compact disks came along, the method of capturing and
replaying music had changed little since Thomas Edison invented
the phonograph in 1877. Conventional records store sound in the
form of tiny waves cut into vinyl grooves. When a diamond or sap-
phire stylus passes over them, its vibrations create a tiny electrical
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current that is converted back into sound. Tape players work in a sim-
ilar way, reading sound from magnetized particles on plastic ribbon.
Both methods involve a process known as analog recording, in which
the music is represented as a physical replica, or analog, of the orig-
inal sound. The chief drawback in each case is that the phonograph
stylus or tape head rides constantly on the playing surface. This caus-
es wear and distortion that come across as hissing and cracking sounds.

Compact disks replace the old technology with a digital system
based on computers and laser light. On a CD, sound is broken down
into binary digits (zeros and ones). Those numbers are stored on an
aluminium disk in some 15 billion microscopic pits. When the CD
plays, rotating at up to 500 r.p.m., a laser silently scans the pits and
then beams their information to a microcomputer that converts the
digits back into sound. Because no mechanical part touches the disk’s
surface, the resulting tone is virtually free of distortion.

The laser can even pass noiselessly over deep scratches that would
cause a stylus to make a clicking sound and perhaps get stuck. When
the light encounters a blemish, the microcomputer instantly uses the

material stored just before and after the scratch to cover up the missing
part.

Text 8

ITHcbMeHHO nepeBeHTe TEKCT CO cJjioBapeM (20 MHHYT).

Computer Chips

Today’s state-of-the art computer chips pack some 40 million
transistors onto a slab of silicon no bigger than a postage stamp. (The
smallest features in these miniature landscapes measure just 130 bil-
lionth of a meter or nanometers, across.) In another 10 years or so,
chip engineers expect to shrink whole transistors down to about 120
nanometers per side.

Small as this seems, it’s still gargantuan compared to molecules
which are some 60 000 times smaller. Chips with components at that
scale would harbour billions of devices.
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Studies in the late 1990s showed that individual molecules could
conduct electricity like wires of semiconductors within months, still
another team reported making molecular-scale devices that could
control a current just as a transistor does. Molecular electronics is
rapidly moving from blue-sky research to the beginnings of a tech-
nology. Microelectronics will replace conventional silicon-based
computers any time soon, if ever.

Turning individual molecules into devices was not far behind.
In 1997, groups of scientists created molecular diodes. In July 1999,
another American group created rudimentary switch, molecular fuse
that carries current but, when hit with the right voltage, alters its mo-
lecular shape and stops conducting.

Text 9

IInceMeHHO nepeBeaHTe TEKCT €O cjoBapeM (15 MuuyT).

The So-called “Quantum-limit”

Before too long — some experts predict by 2030 — computer users
will come face-to-face with the so-called “quantum-limit”. In this
realm, electrons behave less like baseballs and more like weird waves
of many possible baseballs.

Instead of this being seen as the fatal blow to miniaturization, a
new and more productive viewpoint has emerged: why not coax the
weird quantum waves themselves to compute? Quantum computing
would be to ordinary computing what nuclear energy is to fire.

To better appreciate this comparison imagine storing a bit,a ora
| in a system at the quantum limit. Quantum physics tells us that such a
System can also store any superposition of both bit values; in essence it
can store both a 0 or a | at the same time. (That is, a 0 and 1 written in
the same space, not the Greek letter “phi”.) Compute a function on
such a quantum bit (or qu bit), and the function is computed on both
possibilities at the same time. Stranger still, compute a function on three
qu bits in the state, and the function is computed on all eight possible bit
Ccombinations at once. A little calculation shows a few hundred qu bits
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would allow one to compute a function on more possibilities than there

are atoms in the visible universe. .
A guantum computer can solve problems extremely rapidly — and
in less time than it would require to evaluate the function separately on

each input.

Text 10

IIpounTaiiTe TeKCT H NaiiTe onpelelleHHE MHKponpolteccopa (Ha aHIIHHCKOM A3biKe).

The Key Innovation

The key innovation is the microprocessor, a gencral'—purpose—
logical unit that can be programmed to perform an unllmlteq nu'm-
ber of tasks, thus eliminating the necessity of designing new circuitry
(Mukpocxema) for each new application. |

The microprocessor can automatc control and data collection for
even small process steps. T . -

Microprocessors are used to control individual pieces of equip-
ment.

Text 11

TIpounTaiiTe TEKCT H KPATKO H3JIOMKHTE €ro CONePIKAHHE (Ha AHIIHICKOM SI3bIKE).

The Electronics Revolution

This revolution is quite different in nature from the industrial
revolution. The industrial revolution was based on a profligate use.of
energy (mainly fossil fuels). Much of its technology was crude with
only a modest scientific or theoretical base. Ix? large measure what
the industrial revolution did was to make available and to employ
large amounts of mechanical energy.

In contrast, the electronics revolution represents one of the great-
est intellectual achievements of mankind. Its development has becn
the product of the most advances science, techno}ogy, and manage-
ment. In many applications electronics requires little energy.
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With electronics one can control the disposition of large amounts
of energy and force, but much in the way the brain is used in direct-
ing the action of cycles. In other applications, electronics serves as a
great extender of human capabilities by rapidly carrying out routine
fact complex calculations, this frecing the mind.

Recent years saw rapid rate of evolution of electronics. One of
the factors contributing to this dynamism is that in laboratories de-
voted to extending the electronics revolution the use of powerful in-
vestigative tools based on electronics is speeding new developments.

More important is the overall effect of electronic devices on
guantative determinations of many kinds.

Text 12

IlpounTaiiTe TEKCT H KpaTKO H3JIOXKHTeE ero cofepAKaiine (Ha AaHIIMIHCKOM fA3biKe).

The Tempo of the Electronics Revolution

Until 1940, developments in electronics took place at a compar-
atively moderate space. The pace quickened during World War Il and
was further maintained during the Cold War.

Two major developments occurred independently during the late
1940’s and later fused to give enormous impetus to electronics. One
was the construction of programmable electronic computers. The sec-
ond was the invention of the transistor.

After about 1960, when solid-state devices were incorporated in
computers, there was a rapid development in the capabilities of com-
putcrs. An important effect of integrated circuits has been a reduction
in the size and power requirements of electronic equipment.

The tempo of change hasbeen impressive. In 1959 a chip that was
commercially available contained one component of a circuit. By 1964
the number of components per chip had risen to 10, by 1970 to about
1000, and by 1976 to about 32,000.

Theoretical considerations showed that physical limits had not
been approached.

The potential for developing processing power is truly enormous.
All of us have seen examples of its exponential growth.
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Text 13

IIpouHTaATe TEKCT H KPaTKO H3JI0XKHKTE ero cojiepXaHHe (Ha AHIIHHCKOM si3biKe).

Automakers Going Digital

Computing power has dramatically increased over the past sever-
al years enabling more sophisticated modeling and simulation soft-
ware to be developed. What once took wecks to simulate can now be
done in a matter of days or hours.

GM (Generated Motors) began implementing the use of compu-
tational engineering tools at various stages of the vehicle-development
process — ultimately leading to its all-encompassing math-based vehi-
cle-development strategy.

Two key elements to the implementation of the strategy are syn-
thesis and analysis. According to GM, synthesis is a process for de-
signing a system in which multiple and compcting requirements arc
balanced and allocated to the subsystems and components through a
systematic analytical process. Therefore, synthesis is the creation of a
system while analysis is an evaluation of it.

The GM strategy represents a shift from a hardware-driven, anal-
ysis-supported development process to a synthesis-driven, hardware-
supported one. Unlike traditional product development in which a pro-
totype is constructed, tested, and analyzed to determine an optimal
solution, engineering is moved up front in the development cycle
through the use of modcling and simulation. This type of strategy in-
vokes more of a knowledge-based process in which learning about the
product and optimizing its design is done prior to prototype construc-
tion. This strategy has eliminated the lengthy and costly trial-and-er-
ror process along with the need for multiple prototypes.

CnpaBouyHEBIE€ MaTepyaIkI



CnNUCOK coKpalleHU, BCTpe4arLmxca B nocoobum

ALU (anthmetic and logic unit) — apud-
METHYECKU-JIOTUYECKOC YCTPOICTBO,
AJlY

CAD/CAM (computer-aided design/
computer-aided manufactuning) — aB-
TOMAaTU3UPOBAaHHOE NPOEKTUPOBaA-
HHE U NMTPOU3BOACTBO

CCD (charge-coupled device) — npubop
c 3apsinoBoit cBsi3blo, [13C

CMOS (complementary metal-oxide-
semiconductor) — KOMIMJIEMEHTapHas
MOIT ctpykTypa, KMOIT cTrpyKTYypa

CPU (central processing unit) — LieH-
TpaibHbIH NpOLIECCOP, LIEHTPAJILHOE
npoueccopHoe ycrtpouctso, LII1Y

CRT (cathodc ray tube) — 3J1eKTPOHHO-
NlyuyeBast Tpy6ka, OJIT

EAROM (clectrically-alterable read-
only memory) — 13V c anckTpuue-
CKHM NMporpaMMuUpoOBaHUEM

EPROM (erasable-
programmable ROM) — nporpamMmy -
pycMmoe ctupaeMoe [13Y

EROM (erasablc read-only memory) -
ctupaemoe [13Y

FET, Fet (ficld-cfTect transistor) — no-
neso#t TpaH3ucrop, 1T

HBT (heterostructure bipolartransistor)
— OMNONSIPHBIN TPAaH3UCTOp HA reTe-
POCTpPYKTYpe

HIC (hybrid integrated circuit) — ru6-
puAHasi MHTerpanbHasi cxema, TMUC

IC (integrated circuit) — MHTerpajibHas
cxema, UC

IIL (integrated injection logic) — uHTe-
rpaJibHbIE, MHXEKLIMOHHbIE JIOruye-
cKue cxeMbl, MUJ1

IMPAAT (impact avalanche and transit
time (diode)) — 1aBUHHO-NPONETHBI
nvon, JINTA

JFET (junction field effect transistor) —
MoJieBON TPAH3UCTOp C p-n MECpexo-
I1OM

K (kilobyte) — kunobasit

LSI (large scale integration) — BbICOKas
cTteneHb nHTerpaunu, BUC

MC (microcircuit) — Mmukpocxema UC

MESFET (metal-Shottky field-effect
transistor) — roJjieBoi TpaH3UCTOp C
3aTBopoM LIloTku

MOS (metal-oxide-semiconductor) —
CTPYKTYpa MeTajlJl-OKCUI-NOJIyNpo-
BoaHuK, MOIT-cTpyKkTypa

MOSFET (metal-oxide-semiconductor
field-effect transistor) — MOI1-Tpan-
3UCTOP

MP (monolithic processor) — 0oqHOKp -
CTAIbHbII MHKpoOIpolleccop

MSI (medium-scale integration) — UC
CO CpelHeER CTeneHblo MHTErpaLmH,
CHUC

MP (microprocessor) — MUKpoOrpoliec-
cop

MTBF (mean-time between failures)
CpellHce BpeMsl MeXIY 0TKa3zaMu

NMOS (n-channel metal-oxide-semi-
conductor) — n-MOTT1-cTpykTypa

0.D. (overall-dimensions) — rabaput
HbIC pa3Mepbl

PC (personal computer) — nepcoHaJib-
Hbilt KoMrnibloTep, [TK

PCB (printed circuit board) - neyatHas
niara

PLA (programmed logic array) — npo-
rpaMMupyeMast JIormycckast MaTpmLa,
[NaiMm

PMOS (p-channcl metal-oxide-semi-
conductor) — p-MOII-cTpykTypa

ppm (parts per million) — yacTul Ha
MUJUTUOH

PROM (programmable read-only mem-
ory) — I1I13Y

RAM (random-access memory) — 3Y ¢
npou3sBonbHOM BoiOOpkoit, 3YIIB

RC (resistance-capacitance) — conpo-
TUBJIEHHE-EMKOCTb
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RF (radio frequency) — paanoyacroTa

ROM (read-only memory) — noCTosIH-
Hble 3Y, I13Y

SAM (serial access memory) — 3¥Y c no-
chenoBaTebHOM BbIOOPKOi

SSI (small-scale integration) — mManas
cTeneHb HHTerpauuu, Manasst UC

TTL (transistor-transistor logic) — TpaH-
3UCTOPHO-TPAH3UCTOPHAsl JIOTUKA,

TTJ1

TWT (travelling wave tube) — namna 6e-
ryuieit BonHel, JIBB

ULSI (ultra-large scale integration) —
HC co cTeneHblo MHTErPaUU MU BhIlLE
CBEPXBbICOKOM

VHSIC (very high-speed integrated cir-
Cuit) — cBepXCKOpOCTHas (CBepXObI-
ctponeicrByrouasn) UC, CCHUC

VLSI (very large scale integration) —
ceepx6onpast UC, CBHUC



acceptor 2,36
accessible 1.60
accomplish 4,21
acid 3 .42
acquire 5,39
adapt 4,61
additionally 2,33
addressable 6,26
adequate 5,51
adhere 2 45
adjacent 3,20
advance 3,56
advent 1,36
affect 2,32

aid 3,68

alloy 3.45
alternately 2,25
amount 4 8
amplifier 2,24
amplify 6,37
and the ke 4,13
announce 6 29
apparent 4 49
applicable 4 4
apprcciable 2,12
approach 4,60
appropriate 5,44
array 1,52, 5,36
artificial 4 42
asscmble 1,32
assign 6,27
associated 6,7
attach 6,50
attainable 1,24
attributable 2,40
available 2 5
back up 6,35
band 2,48
behaviour 4,65
be inferior 5,20
below 3.10
benefit 1,21
beyond 5,30

bit 6,11

boost 5,6
bottom 3,9
boundary 1,53

Yka3zareno cnosB

(nocne cnoBa yKa3aHbl HOMED pa3icid U NopsAKOBLIF HOMED C/IOBa B TEKCTE)

branching 6,42
brand 4,58
breakthrough 5,27
bubble 3.27
buffer 6,22
bulk 3,46
bus 6,51
cache 6,15
call for 4,7
capability 1,6
capacitor 5,24
carry out 1,9
cell 6 17
challenge 5,52
character 6,25
checking 4,47
chip 1,48
circuit 5,3
circumstance 3,24
coating 2,52
commerce 4,12
commercial 2,39
common 2,19
compatible 6 28
complementary
519
completely 6,8
complex 5,18
conceive 1,46
concept 1,35
concern 1,28
considerations
468
contribution 2,20
convenience 4,70
conventional 2,63
conversion 5,53
core memory 6 44
count 4,1
coupling 1,23
cnitical 6,3
crucial 4,52
current 6 21
cycle 6,12
data 5,1
deficiency 3,23
definc 1 51

delay 2,7
delineate 3,35
deliver 5,37
denote 3,44
dense 5,11
deposition 3,58
design 2,15
despite 4,24
determine 2,9
detrimental 2,54
device-related
2.13
devise 5,21
dic 3,65
difTuse 3,16
digest 4,11
dimension 1,19
dissipation 5,15
dissolve 3,40
distinction 4,64
distribute 4,10
dopant 2,47
dramatic 6,30
drawback 6,39
due to 3,70
durable 2,44
effort 1,1
eliminate 5,22
emerge 1,64
cmphasize 6,41
enable 3,60
encompass 1,65
enhance 2,6
enormously 5,29
ensure 6 49
environment 4,57
crasc 4,32
error 4.44
cstablish 3,49
ctch 3,33
event 1,14
cxact 5,2
exceedingly 1,8
exciting 1,40
exccution 4,54
exhibit 2,2
expenditure 3,6

explicit 2,62; 4,66
expose 3,32
extend 1,67
fabricate 1,37
fail 4,43

far below 1,17
fault 5,46
feasible 6,55
feature size 2,1
feed 4,28

fill 3,7

fit 1,56: 6,31
flexible 4,37
former 3,15
furnish 6,1
gain238

gap 2,49

gate 1,50
generation 4,71
goal 1 11

grain 2,27

gnd 6.46
handling 1,27
hard drive 6,14
hardware 4,39
harmful 3,50
hence 3,4
hinder 4,51

hold 6,5
identical 6,10
immense 2,29
impermeable 2,51
implement 4 35
improve 3.14

in particular 1,42
incorporate 4,36
indeed 4,20
inherent 6,38
inherently 2,60
imnitially 4,2
innovation 3,55
inscrt 3,22
instant-on 6,52
instruction 5,14
intact 6,54
intelligence 5,43
intend 4,48
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interface 3 47
interior 3,19
intermediate 3,5
interrupt 5,4
intersect 6,19
intricate 3.66
intrinsic 2,17
involve 1,44
1ssue 4,33

itemd4 29; 5 35
junction 1,45
kecp track 4,14
keep up 6,33
key 1,39

lattice 3,1

level 2,10

linc 1,62
location 6,13
lock-step 5,34
mainframe 4 38
maintain 2,55
manifold 1,25
manipulate 5,48
manufacture 1,31
mark 1,54

mask 2,46
match 6,23
merely 3.25
merge 4,50
message 4,45
microroutine 5,50
mode 1,58
monitor 4. 16
multiplicity 3,36
nano imprint 5,28
net 2,11
nevertheless 3,26
no longer 5,25
obstacle 5.49
obtain 5,16
occur 2,22
operating 6.6
opportunity 2,61
originally 4,3
outhne 3,62
outstrip 6,48
overall 1,29
overlayer 2,53
pack 1,57

pass 3,29
pattern 1,43
perfection 2 35
performance 1,3
peripheral 5,13
permit 2,50
pervade 5,54
planar 1,61
pomnt 1,20
poor 3,11

port 4,26

pose 3,13
precipitate 3,48
precise 3,38
predict 1 4
prevent 3,41
priorto 1,7
procedure 3,39
processibility 2 4
protect 3,31
pull 3,57

purity 2,34
qualitatively 5,9
quantitative 1,5
queue 6,36
random 5,12
range 2,56

rate 1,16

rather 5,8

rcad 4,34
realize 1,12
reason 2,30
recognize 2,28
record 4,9
rcctification 2,21
refer 1,47
refinement 2,59
regardless of 4,25
register 6,16
reliability 1,2
rcmote 5,41
removal 3,51
represent 6,24
rcquire 5,10
resistor 5,23
resolution 1,66
respond 1,15
restrict 4,41
retain 6,53

retrieve 4,31: 6.4
row 6 18
sale 4,19
scalar mode 5,38
scale 1,13
scan 5,42
script 4,59
selective 6,40
sense 1,59
scquence 3,34
sequentially 5,7,
6.20
sct4.22
sharing 4,55
shifting 1,55
shortcoming 1,30
shrink 1,18
shutdown 5,45
significant 2,8
signify 6,9
simulate 3,69,
5,31
site 3,18
slice 3,53
soften 2,41
software 4,40
solid 1,10
sophisticated 3,54
space 5,33
species 3,63
specification 2,57
sputtering 3,59
stack 3,67
stage 3,37
state of art 1,49
stcm 1,22
step 3,30
storc 4,30
stream 5,32
strides 4,17
string 6,45
stringent 2 58
substance 3.2
substitute 3,17
substrate 1,38
subtle 2,14
succced 6.47
sufficient 2,64
suitablc 2,18

surely 4,23
sustain 4,53
switching 1,26
tailor2.16
task 4,6
technique 1,41
temporarily 5,40
term 3,43
the rest 5,26
thus 3,12
tiering 6,34
tightly 3,3
timing 5,5
tool 3,52
top 3,8
trace 2,26
tradcoff 4,67
transactions 4,15
transfer 3,28
trap 2,31
treat 4,62
trend 4,46
troubleshooting
aids 5,47
tube 6,43
turn 2,23
ultimately 1,34
unificd 4,56
upsurge 5,17
vacancy 3,21
vapour 2,43
variety 4,5
vchicle 4,63
versatility 4 69
view 4,72
virtually 4.18
volatile 3,64; 6,32
vulnerability 2,3
wafer 2,42
waveguide 1,63
whcreby 4,27
wiring 1,33
witness 2,37
worthwhile 6,2
yield 3,61
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