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BBEJAEHUE

[lepeBon Hay4yHO-TEXHHMYECKOTO MPOPECCHOHATBHO-OPUEHTHPOBAHHOTO TEKCTa
MIPEANOoaracT HAINYME y CTYyJEHTAa YMEHHUW WM3BJIEKAaTh W3 NPEIIOKEHHBIX UCTOYHHKOB
HE0OX0IUMYI0 MH(GOPMAILIMIO C IEJbI0 €€ MCIOJIb30BaHUsI B CBOEH JesiTeabHOCTH. [[ist
IIPABWJIBHOTO  IIEPEBOJA HENOCTATOYHO pPAacCIoararb JJEMEHTapHBIMM  3HAHUSMHU
rpaMMaTUKd U Jiekcukd. [Ipu mnepeBoje HaydyHO-TEXHUYECKHUX TEKCTOB HEOOXOAUMO
oOpaTUTh BHUMAHUE CTYAECHTOB Ha MPHUHLMIIBI MOCTPOEHUS MPEAJIOKEHUN aHTJINHCKOIO
A3BIKA.

Hactosmee y4yeOHO-METOAMUECKOE MOCOOME TNpeJHa3HAYEHO MJii CTYIEHTOB
TEXHUYECKUX BY30B Pa3jIMYHbIX HANpaBlIeHUN U mpoduiieid noarotoku. Lens mocodus —
O3HAKOMJIEHME C OCHOBHBIMH METOJAMHM aHajlM3a M NEPEBOAA IPOCTBIX M CIOXKHBIX
NPEJIOAKEHUN C aHIMIMICKOTO sI3bIKa Ha PYCCKUM, 3aKpEIJICHHE HABBIKOB, HEOOXOIUMBIX
st Oonee riayOOKOro MOHMMAaHWS OPUTMHAIBHOTO HAYYHO-TEXHUYECKOTO TEKCTa U €ro
IIPABUJIBHOT'O IIEPEBOJIA.

JlanHO€e y4eOHO-METOIUYECKOe MOCOOME MO OCHOBaM TEXHUYECKOIro MEepeBojaa ¢
AHTJIMMCKOTO SA3bIKa HAa PYCCKHHA MMEET IPaMMATHYECKYIO0 HaIpaBleHHOCTb. OCHOBHOE
BHUMaHUE B HEM YJENAETCS TIPAMMATHYECKUM KOHCTPYKLUSM aHIJIMMCKOTO S3bIKa,
pPacpoOCTPaHEHHBIM B HAYYHO-TEXHUYECKUX TEKCTAX U MPEACTABIIOIIMM TPYAHOCTH IIPU
UX MIEPEBOJE HA PYCCKUU SI3BIK.

B yueOGHO-MeTOaMYeCKOM MMOCOOMM pacCMAaTPUBAIOTCS OCOOCHHOCTH TEpeBoja
MIPOCTBIX U CIIOKHBIX MPEIJIOKEHUN C MOSICHEHUSAMM Ha IIPUMEPAxX, B3ATBIX B OCHOBHOM
Y3 aHTJMHCKON Hay4YHO-TEXHUYECKOU JINTEpPaTyphl, NAI0TCS CHEUATbHbIE YIPAKHEHHS 110
MEPEBOY PA3JIMYHBIX BUJIOB MPEIIOKEHUN. YUeOHO-METOANYECKOE TTOCOOME CONEPHKUT
PEKOMEHJAIMH 10 IEPEBOAY HAYUYHO-TEXHUYECKOTO TEKCTA.

B npuiokeHHMM MpeACcTaBICHbl HAay4YHO-TEXHUYECKHME TEKCThl I aHalIu3a |

nepeBo/a.



1 AHAJIM3 1 ITIEPEBO/I MTPOCTOTI'O HPE VIO KEHUA

1.1 CTpykTypa mpocToro noBecTBOBATEJILHOI0 PACIIPOCTPAHEHHOTO MPe/IJI0KEHU

[IpaBUIBHOCTB MEPEBOJA C AHTIMICKOIO SA3bIKAa HA PYCCKHUW 3aBUCUT HE TOJBKO OT
NOHUMAaHUS I'PAMMATHYECKOW CHCTEMBI aHTJIMHCKOTO SI3bIKa, HO U OT YMEHHsI IPAaBUIIBHO
aHAJIM3UPOBATh MPEIIOKEHUE. DTO YMEHHE IMO3BOJIUT B MEPBYIO OYEPENb OINPEACIUTH
WICHBl IMPEMJIOKEHUS, 3aT€M YacTh pedH, KOTOpBIE OIPEACIAITCA MECTOM B
MIPEUIOKEHUH M, B 3aBUCHMOCTH OT YaCTU PEYM, HAUTHU IPABWIBHBIM U TOYHBIN NIEPEBOL
camoro cioBa. CiieryeT OMHHATB, UYTO MEPEBOJ CJIOBA BCETJA 3aBUCHT OT KOHTEKCTA, OT
(GYHKIIUH CJIOBA B MPEJIOKECHUU.

OTIMYNTENHHON YEPTON aHTIMHCKOIO S3bIKa SABJIAETCS TBEPABIN ((PUKCUPOBAHHBIN)
IOPSZIOK CJIOB, TO €CTh KaXKIBIM WICH MPEIIOKECHUS 3aHUMAET OIpPEAEIEHHOE MECTO:
1 — nomnexamiee, 2 — ckazyemoe, 3 — gomnosiHeHue, 4 — o0cTosATENbCTBO. Takoil
(DMKCUPOBAHHBIA  MOPSIAOK  CJIOB  OOYCIOBIMBAETCA  HEOONBIIMM  KOJIUYECTBOM
rpaMMaTHdeckux (JIEKCUN B aHTJIMMCKOM SI3bIKE, OTCYTCTBUEM MAJCKHBIX OKOHYAHUM Y
MpUJIAraTeNbHbIX, YUCIUTENBHBIX W IPUYACTUH, HAJIMYUMEM JBYX MaAeKeHd Yy
CYILLIECTBUTEIIBHBIX U Y HEKOTOPBIX MECTOMMEHM.

[lopsnok COB B AHIVIMMCKOM IIOBECTBOBATEILHOM IPEIJIOKEHUM MOKHO

MPEJICTABUTH CIEAYIOIIEM BHUJE: Cxema 1

00CTOATENBCTBO | | MOJJIeXkKaIee + CKazyemMoe + JOMOJHEHHUE | | 00CTOSATEIBLCTBO
A A A A A

ompeiesiCHUES

Onpe):[eneHI/Ie HC HMCCT IIOCTOAHHOIO MCCTa M MOXKCT CTOATH IIPH J'HO60M YJICHEC
MMpCIIOKCHHA, BBIPA)KCHHOM CYIICCTBUTCIbHBIM!

1 2 OTIpe/IeJICHHE 3 4

They /  received /  important / information / yesterday

Onu NOJTY4YHIIN BaOXHYI0  uH(}oOpmanuio  Buepa.



Omnpenenenve ycnoBHOW U(GPBI HE UMEET, a BXOJUT B COCTAaB TOM T'PYIIIBI, CIOBO
KOTOpOii 0HO ompezenseT. OnpeseneHrne MOKET CTOATh EPe]] CYIIECTBUTEILHBIM U TTOCIIE
CYIIECTBUTEILHOTO U B 3aBUCHMOCTH OT 3TOTO YCJIOBHO Ha3bIBACTCS <JIEBBIMY (J1.0.) HIIH
«tpaBbIM» (1. 0.). JIeBoe ompenenceHue (Tepel CyIeCTBUTEILHBIM) OOBIYHO BBIPAXKACTCS
NpuaarateJbHbIM WM TPUYaCTHEM H  CTOUT  MEXAYy  JCTCPMUHATHBOM U
cymiecTBUTeNbHBIM. [IpaBoe ompeneneHune (MOcie CYMECTBUTEIBHOTO) MOXET OBITh
BBIPAKEHO CYIIECTBUTEIBHBIM C MPEAJOrOM, MPUYACTUEM, TEPYHAHEM C MPEIIOroM,
MHOUHUTHBOM WJIM IPUIATOYHBIM MPEIIOKECHUEM:

1 1.0. 2 71.0. 3
The device invented / showed /good performance. M300perénubiii mpubop mOKa3ai
XOpOIITyIO padoTy.

[Ipun ananm3e u mepeBojE CIEAyeT MOMHHTb, YTO B CHHTAKCHUYECKOH TpYIIIE,
COCTOSIIIEH W3 CYIIECTBUTEIBHOTO M JIEBBIX OIpPENEICHUH K HEMY, Kak IpaBUIIO,
NOCJIEZIHEE CJIOBO OYHET SBIATHCS OCHOBHBIM, a BCE OCTaJbHblE cJioBa OyayT
OTIpe/IeNICHUSIMU K OCHOBHOMY cinoBy. ClioBa JIEBOTO OTMpEACNCHUs HAa PYCCKHM S3BIK
MOTYT MEPEBOIUTHCS KaK JIEBBIMU, TaK U MPAaBBIMU OIPEIEICHUSIMH.

p1.0. nao. 1 2 4
That non-stop flight report / was published / in the previous article.
CooO1ienune o 6ecrocagouyHoM MoJieTe ObII0 OMyOJUKOBAHO B IIPEIBIAYIIEH CTaThe.

Eciu ecte nBa mnmm Gojee OOCTOATENHCTB, OHHM PACIONATalOTCs B CIEAYIONIEM
mopsiake: 1)  obOcrosrenbcTBO  oOpaza  JEMCTBUA, 2) OOCTOATEIBCTBO  MECTAa,
3) 00CTOATENbCTBO BPEMEHH, MPUYEM TOCIEIHEE MOXKET BBIXOIUTH HAa HYJIEBOE MECTO
nepeT O IeKAIIM:

0 1 2 3 4 4

Last week / he / saw /the sample / by chance / in a laboratory.  Ha mpomuioii
HeJene oH oOHapy ki1 oOpaser] ciaydailHO B J1abOpaTopuu.

B pycckoM mpeioKeHuH MpH MEePecTaHOBKE €ro WICHOB IpaMMAaTUYecKas CB3b
MEXIy CJIOBaMH OOBIYHO HE HapylIaeTcs, TOCKOJbKY OHa BbIpakeHa B (GopMe caMux
cinoB. Hanpumep, cMbICT TpeyioKeH . « ITH U3MEHEHUS BbI3BIBAIOTCS HArpEeBaHUEM» U

((HarpeBaHPICM BBI3BIBAIOTCS ATH U3MEHEHMS» OCTAETCS OJHUM H TEM XKC€. B anrmmiickom
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MPCAJIOKCHHUU OT MCECTOIIOJIOKCHHA CJIOBA 3aBHUCHUT, KAdKUM YJIEHOM MNpCIJIOKCHUA OHO
SABJIACTCS, U M3MCHCHHC IIOpsAJAKa CJIOB B IMPCAIOKCHHU IPHUBOJIUT K M3MCHCHHIO €TO
CMBICJIA. CpaBHI/IM:

Temperature determines the rate of a reaction (temperature - momiexaree).
Temneparypa ornpenensier CKOpoCTb PEAKIUU.

The rate of a reaction determines temperature (of the reaction) (temperature -
JIOTIOJTHCHHE).

CKOpOCTh peakIuu ONpeeIsaeT TeMIeparypy (peakiun).

I/ITaK, cieayer 1nOMHHUTBb, 4YTO aHTJINICKOE CJIOBO B 3aBHCHUMOCTH OT MeECTa B
MPCIVIOKCHUN MOZKCT BBIIIOJHATH POJIb PAa3HBIX YJICHOB IPCIOKCHHA, IIPU 3TOM OHO
[IPUHUMAET IPU3HAKU Pa3HbIX YaCTEN PeUH, HAIlpUMED:

The design of automatic digital computers is not a simple matter (a matter - cmeicinoBas
4aCTb CKa3zycMoro, CYHIGCTBI/ITGHBHOC).

HpOGKTHpOBaHI/Ie ABTOMAaTHUYECCKUX I_[I/I(i)pOBI)IX KOMIIBIOTCPOB - HC IIPOCTOC A€J10.

These coefficients did not matter (to matter - rimaroun - ckazyemoe).

Otr K03 PHUITUESHTH He UMeJIH 3HAYEeHHU.

Exercise 1. Translate these sentences into Russian:

1 The matter is settled.

2 That matter is insoluble.

3 Such matters were much debated in the twentieth century and are still discussed.

4 This matters much in solving technical problems.

5 The apparently better results can in many cases be explained as a temporary matter.
6 This is a matter which is also raised in this article.

7 No matter whether the statement is true or false, we agree that the problem is highly
controversial.

8 The process cannot be described clearly by means of the model.

9 Experimentally means during the experiment.

10 At any moment the stocks of means of production are more or less specific.

11 It meant a higher rate of growth of consumption.
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12 The problem will by all means be considered later.

Exercise 2. Translate these sentences into Russian. ldentify parts of speech of the
words in bold:

1 The above conditions determine the reaction rate.

2 The adequate conditions description is of utmost importance.

3 This apparatus features extraordinary stability.

4 These features are assigned to the stability of systems involved.
5 This decision is not a subject for discussion.

6 The subject matter of his article was approved.

7 The process is subject to fluctuations.

8 The work was subjected to criticism.

9 We imagine that there is an object which we call a point.

10 They object to this point of view.

1. 2 Cay4yau oTcTyIJIEHUS OT NPSIMOTO NMOPS/IKA CJIOB

B AHIJIMICKOM MOBECTBOBATEJIbHOM NMPpEAJIOKCHUN

BpiaenstoT HECKOJIBKO CIy4aeB OTCTYIUIEHUSI OT IPSAMOTO MOPsAKa CIOB, KOTOPBIE

OOBSACHSIIOTCS CIEAYIOIUMHU MMPUINHAMMU:

- 00pa3oBaHUEM BOMPOCUTEITBLHON (DOPMBI;

- HEOOXOMMOCTHIO 0CO00 BBIJICTUTH WJIM YCHUJIMTH TOT WIM UMHOW WICH MPEJIOKECHUS;
- HEOOXOIMMOCTBIO YIYUIIUTh PUTM MPEI0KCHUS.

B pycckom npemnoKeHuu CioBa, SBISIOIIKUECS HOCUTEISIMU HOBOW WJIM OCHOBHOM
uH(popMaIuu, 0OBIYHO TIOMEIIAIOTCS B KOHEI MTPETIOKECHHS. XapaKTePHBINA I PyCCKOTO
MPEUIOKEHHUST CBOOOIHBIN TOPSAOK CJIOB Ja€T BO3MOXKHOCTh MEHSITh MECTOIOJOKEHUE
Pa3HBIX WICHOB MPEAJIOKEHUS C IETBI0 JIOTHYECKOTO BBIICIICHUS ONPEACIEHHBIX CIIOB 0€3
pUCKAa HapyIIUTh MEXIy HUMU TPaMMAaTHUYECKYIO CBs3b, Hampumep: «Ham croco6
pelIeHNs 3aJayd MPUMEHUM IIPU JAHHBIX YCIOBHUAX». [IprHMMas BO BHMMAaHUE TaKOU
MOPSIAOK CJIOB B NMPEIIOKEHUHU, MOKHO CHIE€JIaTh BBIBOJ, YTO NPHU APYTUX YCIOBUAX HAII

CII0cO0 MCIIOJIH30BaTh Helb3sg. Ho B MMpCAIOKCHUHN «HpI/I JAaHHBIX YCJIIOBHAX NPHUMCHHM
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HAIll CHOco0 peuicHusA 3aJavdur» OCHOBHAsA MbICJIb 3aK/IHOYAaCTCd B TOM, 4YTO HUKaKOH
JPyTOi crtoco0 HE MOXKET OBITh UCTIOJIB30BaH.

B aunrauiickom MpCAIOKCHUN CMBICIO0BAsA HACBINICHHOCTD ocJia0JisieTcs K KOHIY
MMPCIJIOKCHUA. HOBTOMy BBLACIIEIEMOC CJIOBO, C€CJIM 3TO HC HApyHACT IpaMMAaTHYCCKHUX
CBsI3eH MCXKAYy CJIOBAMH, OOBIYHO BBIHOCHUTCS B Hayalio MpCaIOKCHUA. Takoi croco0
YCHUIICHUA 3HAYCHUA KaKkoro-jiu0o uieHa IMPCOJIOKCHUS HA3bIBACTCA HHBepCHeﬁ. HpI/I
WHBEPCUU B HAYAJIO MPEIJIOKCHHUS MOKET BBIHOCHUTHCS, HANpUMep, moroiHeHue: “This
error we observed in his experiment”. «/IMeHHO 3Ty MOIPEIIHOCTL Mbl HAOJIOAIA B €TO
OKCIICPUMCHTC)).

OI[HaKO OTCYTCTBHUC MAJACKHBIX U JIMYHBIX OKOHYAHUH OTpaHUYUBACT BO3MOKHOCTb
IICPCCTAaHOBKH CJIOB B aHTJIUHCKOM IMPpCaIOKCHUMU. HOBTOMy JJIA CMBICIIOBOI'O BBIACIICHUA
Pa3HbIX YICHOB IIPCAJIOKCHUA, KpPOMC MCTOJA HpOCTOfI NepeCTaHOBKKU CJIOB B
MNpCAJIOKCHUU (HHBCpCI/II/I), MOI'YT HCIIOJIB30BATBCA OOIIOJHUTCIBHBIC JICKCHYCCKUC
CpcacTBa. K TakuM cmoco0aM CMBICIIOBOTO BBIACIICHUS CJIOB OTHOCATCA YCHIIMTCIIbHAA
KOHCTPYKIHA it is ... that u ycumuTensHbIi riarom do:

It is this category that is of interest to me. MiMeHHO 3Ta KaTeropusi MpeacTaBiseT
IJIs1 MCHS HHTCPCEC.

It did cause response. 9To Bcé e BBI3BAIO OTBETHYIO PEAKIIHIO.

Exercise 1. Translate these sentences into Russian paying attention to inversion:
1 It was this technique that failed to meet the requirement.

2 The ion does have a definite mobility that does not change with time.

3 Closely relating to the problem of memory capacity is the problem of miniaturization.
4 Of great interest was the finding that this shift did occur at regular intervals.

5 Plotted on the diagram are the curves of production growth versus automation.

6 There is a second approach to the problem that does provide a slight time saving.

7 Notable are relatively low sensitivities of that substance.

8 Only then does the action not lead to plan imbalance.

9 Their theory, crude though it is, helps to overcome this difficulty.

10 Out of this work came a substantial body of new technical knowledge.

11 It is the absence rather than the presence of hindrance that is noteworthy.
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2 AHAJIN3 U ITEPEBO/ CJIOKHOI'O NPEAJIOKEHUSA

2.1 CTpyKTYpa CJI0KHOTO0 MpeIJI0KeHUs!

Ci10>kHBIE IMPCAJIOKCHUA moApa3aACIArOTCA Ha CII0KHOCOYMHEHHEBIE )41
CJIO)KHOHOI[‘JI/IHéHHBIG. CI10XXHOCOUNHEHHBIE NpCAJIOKCHUA COCTOAT U3 ABYX HIIN Ooutee
MPOCTBIX, CAMOCTOATENIbHBIX MPEJIOKEHUIN, KOTOpbIe Pa3OUpPArOTCS COTJIACHO aHAIU3y
IIpOCTOTO HpGI[JIO}KCHI/I}I:

1 2 4 11.0. 1
The wave / travels /in a direction at right angles to the wave front /but / its motion /

2 J1.0. 4 11.0. J1.0. J1.0. I1.0.

depends / upon the relative direction of the lines of electromagnetic and electrostatic flux.

Bonna pacrnpoctpansieTcs B HalpaBJICHUH TOJ MPSIMBIM yTioM K (DPOHTY BOJIHBI, HO €€
JBIDKCHUE 3aBUCUT OT OTHOCHUTEIBHOTO HAIpPaBJICHUS JMHUM 3JIEKTPOMAarHUTHOTO U

QJICKTPOCTATUICCKOI'O IIOTOKOB.

CroXHONMOAUMHEHHBIE TPEMJIOKEHUSI COCTOAT U3 T[JABHOTO W OJHOTO WJIHU
HECKOJIBKMX TPUIATOYHBIX MPEIJI0KEHUM, KOTOPbIE TMOSCHAIOT TriaBHoe. llopsaok
PACIOJIOKEHUS NPENIOKEHUN B CIIOKHOIOJYMHEHHOM TOYHO TAKOW XK€, KaK U MOPSI0K
CJI€JOBaHUS WICHOB MPOCTOro mpeiokenus. Kaxapiii wieH mpeayioxkeHuss MOKET ObITh
BBIpaXXEH JUOO OJIHUM CJIOBOM, JIUOO TPYIIOW CJOB, JUOO IENbIM MNPUAATOUYHBIM
MPEUIOKEHUEM, U, KaK MPABUIIO, €r0 MECTO B MPEMIOKEHUM OCTACTCS OTHOCHUTEIIBHO
NoCTOSIHHBIM. CIieIoBaTeNbHO, MPUAATOYHBIE MPEIJIO0KEHUSI COOTBETCTBYIOT YJICHAM
MIPOCTOr0 MPEIIIOKEHNUS U MOAPA3ACISAIOTCS HA NPUAATOYHBIE IMOJJICKAIINE, CKa3yeMBbIE,
JIOTIOJIHUTEJIbHBIC,  OMPEACTUTEIbHbIE MW OOCTOSATENBbCTBEHHBbIC  (MPHIATOYHBIC

MPEAJIOKEHUS BBIIETSIOTCS KBaIpaTHBIMU CKOOKaMU B HUKEMPUBEAEHHBIX TPUMEPAX ).



2.1.1 IlpuaaTovyHoe nmpeaJio:KeHne - MoAJIeKalee

[TpumaToyHoe MojyIeKaIee CTOUT Mepe]] CKa3yeMbIM U BBOJIUTCS coro3amu whether,
if, that u corozasiMu cioamu what, which, when, where, how, why.
Jlnst  mepeBoda  ompenen€HHYI0 — TPYAHOCTh  NPEICTABISIET  MPHUAATOYHOE
o IjIeKaIee, CTosIIee B Hadalle Mpe II0KCHHUS
1 2 3
That [the engine stopped running] surprised everybody. To, uTo nBuraTenb mepecTal

paboTath, BCEX YIUBUIIO.

HpI/Iz[aTquoe MNPCIOKCHUE O3TOro BHAA BCCra OKAHYMBACTCA IICPEA BTOPBIM
CKa3yCMbIM B CJIOKHOM IIPCIJIOKCHHHN, KOTOPOC ABJIACTCA CKA3yCMbIM K IIOICKAIICMY,

BBIPAXKCHHOMY BCCM IIPUAATOYHBIM IIPCIJIOKCHHUCM.

Exercise 1. Translate these sentences into Russian:

1 That heat flows from a place of higher to one of lower temperature but never in the
reverse direction should be kept in mind.

2 What we see is not steam at all, but fine water particles.

3 It is obvious that an increased pressure will tend to prevent this expansion and thus to
prevent the conversion of water into steam.

4 In practice it does not matter whether the conductors cut the magnetic flux, or the
magnetic flux cuts the conductors, the action is the same.

5 That any gas can be turned into a liquid by pressure is known to every one.

6 What has heen called the scientific method began to appear in the time of Galileo.

7 That we use countless machines today needs no proof.

8 That the liquid state is the normal state for water is a well-known fact.

9 How heat is transferred by convection can be illustrated by a stove.

10 Whether it is necessary to apply am enormous pressure to a liquid to get changes in

volume is not difficult to prove.

10



2.1.2 TllpupaTouyHoe nmpeajio:keHune - ckazyemoe

HpI/I,Z[aTO‘IHOG CKa3zyCMOC B IIPCHIIOKCHUU SABJIACTCSA MMEHHOM 4acTbIO CKazyeMoro
IIaBHOI'O IIPCIAJIOKCHUA, ITO3TOMY BCCTa CIICAYCT 3a rJ1aroJoOM-CBSI3KOM H BBOJIUTCA
corozamu that, whether, if, as if u corosaeimMu ciroBamu Who, what, which, when, where,
how, why.

1 2
The most useful property of the diode / is that [it passes current only in one direction] .
CaMoe 10JIe3HOE CBOMCTBO AUoJa 3aKIH0YacTCd B TOM, YTO OH IMPOITYCKACT TOK TOJIBKO B
OJHOM HalIpaBJICHUMU.

Pa30uB stO MMpCaIOKCHHUC HA CMBICIIOBBIC TI'PYIIIIHL, 06Hapy>KI/IBa€M, YTO IIOCJIC
rJIaroyia-CBsi3ku IS crout coro3 that, HaumHarommii HOBOE TPEIIOKEHHE CO CBOUM
nmomjic)KaliuM MW CKa3yCMbIM. Taxkoe MNpCVIOKCHHUEC W ABJKICTCA HPUAATOYHBIM

INpCAJIOKCHUCM - CKa3yCMbIM.

Exercise 1. Translate these sentences into Russian:

1 The important point to remember is that the blower on a two-cycle engine is simply an
air pump.

2 The question is whether the temperature of the air is high enough to ignite the particles
of the injected fuel.

3 Ohm’s Law is that the current flowing in a circuit varies directly as the electromotive
force and inversely as the resistance of the circuit.

4 The principle of operation is that a heated liquid produces vapour and that the vapour
expands and exerts pressure.

5 An important characteristic of radiation is that it can occur in a vacuum.

6 The question is what a diesel engine is, how it works and how it differs from a gasoline

engine.
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2.1.3 IlpuaaTovyHoe JONOJHUTEIbHOE MPe/IJI0KeHne

[IpugaToyHoe JOMOJHUTEIBLHOE CICAYET 3a CKa3yeMbIM M BBOJUTCS COrO3aMH that,
if, whether u coro3nsiMu cmoBamu who, what, which, when, where, how, why. O6p14HO
MPUAATOYHOE JTOTIOJHUTEIBLHOE TPEII0KEHNE CTOUT TOCIE CKa3yeMOro W TEPEeBOIUTCS
COOTBETCTBYIOIIMMH COIO3aMHU:

1 2 3
We know that [this method of heat transfer is simply called conduction].

Me1 3HacM, 4TO 3TOT CIIoco0 nepcaadun TCilia IpoCTo Ha3bIBACTCA IIPOBOAUMOCTLIO.

HpI/IIIaTOLIHI)Ie AOIIOJIHUTCIIBHBIC ITPCAIOKCHNUA, KOTOPBIC BBOAATCA COMHO3aMU if
wim Whether, sBISIOTCS KOCBEHHBIMH Bompocamu. [lepeBoj TakMX TMPUAATOYHBIX
JOIMOJITHUTCIIbHBIX HpeI[J'IO)KeHI/Iﬁ ciaeayer Ha4YuHaTb CO CKa3yeMoro, 3a KOTOPbIM
HCO6XOI[I/IMO IIpu 1IICPCBOJAC Ha pYCCKI/Iﬁ A3BIK CTABHUTH YaCTHULY <«JIM», 3aTCM IICPCBOJUTH
nmoajiciKamee 1 OCTAJIbHBIC YJICHBI ITPCJIOKCHUA !

1 2 3
He asked / if [the current and the voltage in the rotating coil remain alternating].
OH cnipocui, 0CTa€TCs M TOK M HAIIPSKEHHUE BO BPALIAIOIIECHCS KaTyLIKE IEPEMEHHBIM.

HpI/II[aTOLIHBIe AOIIOJTHUTCIIbHBIC MOTYT COCAHUHATBHCA C I'NIaBHBIM IIPCAJIOKCHUCM U
0ECCOI03HOM CBS3BIO:

1 2 3

| / think [he will complete his research in time]. 51 nymato, (4T0) OH 3aBepIIHT

CBOC HCCJICA0OBAHHUC BOBPCMA.

Exercise 1. Translate these sentences into Russian:

1 Do you know what the English unit of power is called?

2 A simple experiment with a glass of water and a postcard will show you how real this
pressure is.

3 Now let’s trace what happens in a typical two-cycle diesel engine.

4 We know the specific heat of a substance is defined as the amount of heat required to

raise the unit weight of a substance through 1° of temperature.
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5 Do you know how a four-cycle diesel works?

6 When heating gases we find they act in exactly the same way as liquids.

7 We have already seen how the addition of an extra particle increases the binding energy
of a nucleus.

8 He wanted to see if these substances also gave rise to X-rays.

9 Experiments show us that there is very little attraction between the molecules of any gas.

2.1.4 IlpuaaTo4Hoe onpeieTuTe/IbHOE MPeaI0KeHe

HpI/IIIaTOLIHOC OIIPCACIUTCIIBHOC IIPCAJIOKCHHUC MOKCT CIY)XXUTb OIIPCACIICHHUCM K
T000My WICHY TMPEIJIOXKEHUs, BBIPAXKEHHOMY CYIIECTBUTEIbHBIM. OHO BBOJUTCS
coro3ubpiMu ciaoBamu that, which, who, whose, why, when, where.

1 2
These waves [which are commonly called radio waves] travel / with the velocity of light.
OTH BOJIHBI, KOTOPBLIC OOBIYHO HAa3BLIBAIOTCS padruoBOJIHAMH, PACIPOCTPAHAIOTCA CO
CKOPOCTBIO CBECTA.

[TpumarouHoe ornpeaenuTeasHOe MPEIoKEHNUE ¢ MPEIIOroM MOCie CKazyeMoro 0e3
OTHOCAIIHUXCA K HEMY IOCICAYIOHMHX CJIOB CJIeaAyCT HauuHaAThb IICPEBOAUTL C I3TOTO
MIPEJIOTa, €CIU OH NEPEBOAUTCS HA PYCCKUM SI3BIK.

1 2 4 4 1.0.
Microphones / may be divided / into classes / according to the service [they are intended
for].

MukpohoHBI TOAPA3ACIIIOTCS Ha KJIACCHI COTJIACHO MX Ha3HAYCHHIO.

[IpyugaTodyHoEe ONPENETUTENBLHOE MNPENTIOKECHUE MOXKET COCIUHATHCS C TJIABHBIM
MNpCaAJIOKCHUCM U 0€e3 CO3HOI0 CJIOBA, €CJIN COKO3HOE€ CJIIOBO HE ABJISICTCA ITOJJICKAIIIUM
MPUIATOYHOIO:

1 2 3
We / know [the temperature of the sun is intensely highl].
Mpb1 3HAEM, 4TO TEMIICpaTypa COJIHLIA UCKIIOYUTCIbHO BbICOKA.

[IpunaTtounsie  OMpeneIUTENbHBIE  MPEAJIOKEHHs  0e3  COIO3HOro  CJIoBa
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NPEJCTaBISAIOT HauOONbIIyI0 TPYAHOCTh M TmepeBoja. llpusHakom o/100HOi
CUHTAKCHYECKON CBSI3U ABJSICTCS, KaK IIPaBWJIO, HAJIWMYHUC [ABYX IMOAPAd CTOAIINX
CYIICCTBUTCIIbHBIX WJIIN CYHICCTBUTCIIBHOTO U MCCTOMMCHUSA, HC CBA3AHHBIX MCIKIY coOoi
IMpCAJIOrOM. BTOpOG CJIOBO W3 Takou mapbel CJOB BBICTYIIACT KaK IIOAJICKAIICC
MPUAATOYHOTO OIIPCACIUTCIIBHOTO ITPCAJIOKCHHAA.

1 2 4 1l mo.2
The mass of a body / is defined / as the quantity of matter / [it contains] .

Macca Tena OIIPCACIICTCA KaK KOJIMYCCTBO MAaTCPHUH, KOTOPOC OHO COACPIKUT.

Exercise 1. Translate these sentences into Russian:

1 The liquid whose viscosity is to be measured is poured into the annular space between
the cylinders.

2 This part of mechanics, which includes both the study of motion and the forces that
bring about the motion, is called dynamics.

3 A diesel engine is that type of internal combustion engine which injects fuel oil in a
finely divided state into a cylinder within which air has been compressed to a high
pressure and temperature.

4 The emission from an X-ray tube of the kind we have described consists largely of
continuous radiation.

5 The molecules of the medium in which the sound travels move back and forth in the
direction of the propagation of the sound.

6 Properties of steel depend also on heat treatment the metal has been subjected to.

7 We have seen a number of cases where one type of energy has been transformed into
another.

8 There is evidence that the Egyptians possessed formulas for the solution of simple
geometrical problems as early as, say, 2500-2000 B.C.

9 This is the principle the mercury thermometer is based upon.

10 Pythagoras discovered the theorem concerning the right-angled triangle, which is

known to this day as the theorem of Pythagoras.
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2.1.5 IlpuaaTouHoe 00cTOATEILCTBEHHOE NPEAJI0KEHHE

HpI/II[aTO‘IHOC 00CTOATEILCTBEHHOE YKa3bIBACT Ha 06CT05ITCJII)CTBa, IIprU KOTOPBIX
COBCPIHIACTCA ,IIGfICTBI/Ie. OOBIYHOE MECTO MpUuAaTOYHOI'O 00CTOATEIILCTBEHHOTO — B KOHIIC
HJIM B HAYAJIC CJIOKHOI'O ITPCIOKCHUA.

0 1 2
[When radio waves travel away from their point of origin] they / become attenuated or
weakened.

KOI‘I{& PadIuOBOJIHBI OTXOAAT OT TOYKH UX HU3JIYUCHHUA, OHU 3aTYyXAOT U oc1a0eBaroT.

Exercise 1. Translate these sentences into Russian:
1 When iron is cast into a metal mould, the surface is chilled very rapidly.
2 If we want to get a lot of power out of a particular engine, we run it as fast as it can go
safely.
3 Every wire carrying an electric current has a magnetic field so long as the current flows.
4 As the warm air rises, cooler air takes its place.
5 The bell or other alarm signal operates only when the circuit is broken.
6 Coke is the residue left after certain soit coals have been heated in the absence of air.
7 As the vibration dies down, the intensity of the sound diminishes.
8 If a ringing bell is touched with the fingers, the sound ceases because the vibrations are
stopped by the fingers.
9 Part of the 235 U becomes changed into the various fission products when a reactor has
been working for a while.
10 Fast neutrons can penetrate any material and must be slowed down before they can be
absorbed.

Co103 MM COIO3HOE CJIOBO HE SBIIETCS IOKa3aTelIEM ByJa IIPpUAATOYHOIO
NNpCAJIOKCHUA, TaK KaK OJHMH M TOT KC COI03 HJIM COKO3HOC CJI0OBO MOXKCET BBOJHTDH
Pa3JINYHBIC TUIIBI TPUAATOYHBIX Hpe)IJ'IO)KCHI/If/'I.

1 2 3 3
They / want/ to know [when the motion is harmonic].

Onu XoTAT 3HAaTb, KOrjga ABUKCHUC ABJIACTCA TApMOHHYCCKHM.
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0 1
[When the cross section of the tube is a circle] / the velocity distribution across it / will
2

be parabolic.
Korma momnepeyHoe cedyeHue TpyObl Kpyriioe, pachpeaciieHue CKOpPOCTH (TOTOKa
KUJKOCTH) 110 Hel OyaeT mapabosimyecKoe.

Ha ocHOBe aHanmm3a BBIMICU3IJIOKEHHOTO MaTrcprajia MOKHO 3aKJIIHOYHUTb, YTO THII
MMPUAATOYHOTO IIPCAJIOKCHUS OIPCACIIACTCA 110 MECTY €TI0 B IIPCAJIOKCHUH U 110 BOIIPOCY,

Ha KOTOPBI OHO OTBEYAECT.

Exercise 2. Identify the type of subordinate clauses. Translate these sentences into

Russian:

1 The fact that the earth receives great quantities of heat from the sun shows that this heat
can pass through the empty space between the sun and the atmosphere that surrounds
the earth.

2 Another remarkable fact is that the instruments not only show the operator how things
are at the moment, but warn him of impending disturbances.

3 Any two sheets of metal which are insulated from and are adjacent to one another form
a condenser.

4 Everyone who has taken snapshots knows that the lens focuses the light so that a picture

is formed on the film.

5 Flame tubes are mounted concentrically within the chambers and combustion is

completed before the gas enters the turbine.

6 Since the plane is horizontal and frictionless the only forces of interest are those which

either body exerts on the other during the time the two are in contact.

7 It is a highly important instrument, as it serves to indicate to the pilot whether his engine

is operating efficiently.

8 The fundamental principle all a.c. generators depend on is that an e.m.f. is induced

when a conductor is made to cut across a magnetic flux.
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B aHrnumiickom si3bIke CyHIECTBYIOT TakKe 00JIee CI0KHO MOCTPOCHHbBIE MPEIOKECHUS:
1 COHOI[‘-II/IHCHI/IG, Korga OT OAHOIO TIJIaBHOI'O 3aBHCAT ABa HWIHU 0oiee OJHOPOJHBIX
IMPUAATOYHBIX HpCILJ’IO)KGHPIﬁ:
1 2 3
The experiments / show / that [light travels with great speed in a vacuum] and that [it
3
travels with different speeds in different mediums] .
OIBITBI IMOKAa3bIBAIOT, YTO CBCT IIPOXOAUT C OOJIBIIION CKOPOCTBIO B BAKYYMC U 4YTO OH
MpoxXoauT C pa3IMIHbBIMH CKOPOCTAMU B Pa3JIMIHBIX CPCaax.
2 TlocnemoBarenpbHOE TMOMYMHEHHE, KOTJA OJHOMY MPUAATOYHOMY MPEIIOKCHUIO
IMOJUUHACTCA OPYIroc (HpI/II[aTO‘{HOG MMPpCAIOKCHUC C II0CIICOIOBATCIIbHBIM ITOJYNMHCHUCM
BBIJIEIISIETCS] KPYIJIBIMUA CKOOKAMH B HOKENPUBEAEHHBIX MPUMEPaX ):
1 1 m.o. 2 2
The fundamental principle [on which / all alternating current generators / depend] is that
4
[electromotive force is induced (when a conductor is made to cut across a magnetic field)].
OCHOBHOWM MNPHHIMII, HAa KOTOPOM IIOCTPOEHBI T'€HEPATOPbl IEPEMEHHOTO TOKA,
3aKIIIOYaCTCA B TOM, 4YTO OJJICKTPOABMIKYIIAsA CHJIa BO3HHKACT, KOI'’d IIPOBOJHHK

3aCTaBJLAIOT IICPCCCKATh MArHUTHOC I10JIC.

Exercise 3. Translate these sentences into Russian:

1 This field, if brought near to the magnetic compass, will cause a deviation of many
degrees while current is flowing.

2 A moving train or automobile loses its kinetic energy when the brakes are applied; but
an examination of the brakes and wheels show that energy has been converted into
heat.

3 This condition demands that the material the structure is composed of must be used with

maximum efficiency.
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4 When an alternating current flows through a circuit that has inductance, the induced
electromotive force and the current do not move along evenly together, but the induced
electromotive force lags behind the current and this is called phase lag.

5 After the machine starts it is behaving as a generator to some extent and the voltage it
generates tends to reduce the current.

6 When the condenser is used on alternating currents the frequency of the current will
determine the amount of energy that can be passed.

7 One of the reasons why people before the eighteenth century knew hardly anything
about gases was that they were difficult to handle.

8 In the preceding chapter it was shown how the concepts of work and energy had been
developed from Newton’s laws of motion.

9 The energy that passes through unit area decreases as the square of the radii increases.

2.2 IlepeBoa HeonpeneTéHHO-JTUYHBIX, 0€3JTUYHBIX U IMPATHUECKUX TPeII0KeH il

Heonpenenéuuo-muynbie MpeAJIOKEHUST COJEpKaT MOoJIexkaliee, 00o3HavaroIee
HEOMPENCIEHHOE JIMIO. JTO TMOJIEKAIIEE Yalle BCETO BBIPAXKAECTCA HEOMPEAECIEHHO-
JUYHBIM MecTouMeHueM oNe. Takue npemiokKeHus Ha PYCCKHAM SI3BIK NEPEBOISTCS
HCOHpe,Z[eJIéHHO-J]I/I‘{HI)IMI/I WA O€3INYHBIMU HpeI[J'IO)KeHI/ISIMI/I:

One should distinguish between an electromotive force and a potential difference.
Hy»Ho pa3nnyarh 3J€KTPOABIKYIILYIO CUITY U PA3HOCTb IMOTEHIMAJIOB.

B 0e3nuyHBIX NpPEIIOKEHUSX B AHIVIMMCKOM SI3bIKE HET CYOBEKTa, KOTOpPHI
COBEpIIAECT JCUCTBHE. B TakuxX MNOpeIIokKEeHUAX BCEraa UMMEETCS MOJIexkKallee,
BBIPAXKEHHOE MECTOMMEHHEM it, KOTOpO€ Ha PYCCKUM SI3bIK HE TIEPEBOJUTCS, TaK KaK HE
HMCET CMBICIIOBOIO 3HAYCHHA, KW BBIINOIHACT TOJBKO TI'PaMMATHYCCKYIO (bYHKI_II/IIO
dbopmasibHOTO TOAJIEKANIero. Bce mpemiokeHne TMepeBOAUTCS HAa PYCCKUM  S3BIK
O€e3IMYHBIM MNPpCAJIOKCHUCM
It was concluded that no inversion of configuration took place. Tlpunuu k BeIBOIY, 4TO

oOpartiieHus1 KOHPUTYpaLUy HE TPOUCXOIUT.
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Exercise 1. Translate these sentences into Russian:
1 It was pointed out that while the lead obtained from the disintegration of radium
possessed all the characteristics of ordinary lead, it differed from it in atomic weight.

2 To study the effect of conductors and insulators one might try the following simple
experiment.

3 It requires almost no power to operate the grid as there is normally no current flowing in
the grid circuit.

4 One must also know how large a cable or strut is needed to withstand this force, and how
much the structure will distort under load.

5 It is important to collect in the multiplier as much as possible of the light emitted from
the phosphor.

6 One should not think that the very amount of heat which will raise the temperature of

one gram of water from 0° C to 1° C will also raise the temperature of the same mass of

water from, say, 60° to 61° C.

7 One should clearly understand that the direction and magnitude of the electric forces are

represented by the lines of force.

8 It is frequently necessary to find the components of a force in other than horizontal and
vertical directions.

9 For the acceleration of heavy projectiles, such as protons, and a-particles, it is
convenient to use a constant magnetic field.

10 It has been assumed in the preceding discussion that all of the forces lie in the same

plane.
B 3M(1)aTI/I‘IeCKI/IX MMPCIJIOKCHUAX BBIACIIACTCA TOT UJIN WHOU 4JIeH MNPCAJIOKCHUA.

B aHrmmiiCkoM NpEeaIoKEHUH TaKOE€ BBIICIICHUE MOXKET IPOUCXOJUTH CIEIYIOLIUM

obOpazom:

- MOCPEACTBOM 3M(DATHUECKOM KOHCTPYKIMHK THMA: it is (was) ... that (who) ...;

- BBeaeHweM riarona to do B cooTBeTcTByIomied ¢GopMe B YTBEPAUTEIHHOM

MPEAIIOKEHNY;

- ISMCHCHHUCM IIOpAAKa CJIOB B IIPCAJIOKCHUU.

OMdaTudeckue MpeayioKeHUs] Ha PYCCKHUM SI3bIK MOTYT MEPEBOAUTHCS C MOMOIIBIO
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YCWJIMTENIbHBIX CJIOB (MMEHHO, KaK pa3, TOJbKO, ACHCTBUTENBHO) WM H3MEHEHHOTO
nopsaakKa CJI0B, TO €CThb MMOCTAaHOBKOM BBIICIIIEMOI'O CJIOBA HA HEOOBIYHOE JJIs1 HETO MECTO.
It is this process of fission that made possible the nuclear reactor and the atomic bomb.
NmeHHO mnpolecc paclierieHus cAenail BO3MOXHBIM CO31aTh SIAEPHBIA PEAKTOP U

aTOMHYI0 O0MOY.

Exercise 2. Translate the following emphatic sentences into Russian:

1 Analytic geometry does apply algebraic principles and methods to the treatment of
geometric problems.

2 It is this chain reaction which is responsible for the functioning of both the atomic bomb

and the atomic pile.

3 On the core is carried a coil of wire “C” and it is in this wire that the current flow is
induced.

4 1t was on June 2, 1875, that the first sounds were transmitted by Bell and Watson.

5 Never before had a rocket reached the moon!

6 It is only by performing a large number of experiments and building up data, much of
which must appear later as irrelevant, that progress can be made.

7 1t was only after some progress had been made in the use and development of the
electric current that men began to realize the importance and possibilities of magnets.

8 It is this energy that is defined as the ability to do work.

9 Even if the pointer did swing at that speed the indications would not be readable.

10 It is our great Lomonosov who first discovered the Law of the Conservation of Energy.

3 HEKOTOPBIE ITPABUJIA AHAJIM3A ITPEJJIOKEHUM
IIPU AHI'JIO-PYCCKOM IIEPEBO/IE

1 Yérkoro mnepeBoAa MNPEIJIOKEHUS C aAHIJIMHCKOTO Ha PYCCKUM SA3BIK JIOCTHYb
HEBO3MOXHO, €CJIM BCETAa NPUACPKUBATHCS MPUCYIIETO0 AHTJIMHCKOMY SI3BIKY TBEPIOTO
nopsiaka cioB. Pycckoe mpesiokeHHe TEOpeTHMYeCKH HMeeT CBOOOAHYIo cxemy. B

3aBUCUMOCTH OT KOHTCKCTAa OTACJIBHBIC JJICMCHTBI HAYYHOIO HW TCXHHYCCKOI'O
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BBICKA3bIBaHUSI HECYT MH(GOPMAIIMIO pa3HOM CTeneHu 3HaunMocTu. Hampumep, BBOIHBIE
CJIOBa U OOCTOATEIBCTBA, YTOUHSIOIINE MECTO, BpeMsi UM 00pa3 IeNCTBUsA, KaK MPaBuio,
coJiepKaT BTOPOCTENEHHYI0 MHpopMainuio. [Ipyn HanuuuM ceMaHTUYECKH OCIabIEHHOTO
riiaroja (CkazyeMoro) ocCHOBHasi HWH(pOpMaIUsl COCPEAOTOUYEHA B UJICHAX MPEIJIOKEHUS,
KOTOpbIE BBIPAKEHBI MMEHEM CYIIECTBUTENbHBIM (T. €. B MOMJIEKAIIEeM, JIOMOJIHEHUH,
UHOTJa OO0CTOsTENbCTBE). B Tex chydasx, Korja JIOTMYECKHMH akIeHT IMaJaeT Ha
MOJITIeXKAIIee, aHTITUHCKOE TIPEAJIOKEHUE PEKOMEHAYETCS TIEPEBOIUTE UCXOIS U3 YETHIPEX
CTeneHel 3HaYuMOCTH UH(POPMAIIMK B MIOPSIKE €€ BO3PACTaHUsI COTIIACHO opMyIie:
BogHoe ciioBo (1) + O6crositenseTBo (2) + Crazyemoe (3) + [Momnexariee (4).
Hanpumep:

1) A new paper has also been published this year. Kpome Toro, B 3ToM roay Obuia
onyOJIMKOBaHA HOBAsI CTaThSl.

2) In this section, the major constraints which influenced the design of the Telestar system
and the way in which they affected the system parameters are however discussed in a
general way.

Opnnako B »TOM maparpade B 001eM BUIe 0OCYXKIAIOTCS OCHOBHBIE (PAKTOPHI, KOTOPHIE
OTIPEIETMIIA KOHCTPYKIIMIO CUCTEMBI TemecTap u Kak OHHA BO3CHCTBOBAIM Ha MTapaMeTpPhI
CUCTCMBI.

3) In many ways such a reduction resembles the action of a Grignard reagent, hydrogen
entering into the reactant molecule. Bo MHOrMX OTHOIIICHHSAX TAaKOE€ BOCCTAHOBJICHHUEC
HAallOMUHAET JIEUCTBUE peakThBa [ pUHBApPA, IMOCKOJBKY B PEardpyrollyl0 MOJEKYIY
BCTYTAeT BOAOPO/I.

B nepBoM (rimaBHOM) NMPeEJIOKEHUHN JOTUUECKOE CIEACTBUE YWICHOB MPEIJIOKEHUS B
AHTJIMACKOM M PYCCKOM SI3bIKaX MPAKTUYECKU COBMAJACT, U TIPU MEPEBOJIC COXPAHICTCS
TOT e Topsiaok ciioB. Ho Bo BTOpoMm (0OCTOSATENbCTBEHHOM) MPEMAJIOKEHUU HMEETCS
aOCONIOTHBI TPUYACTHBIA OOOpPOT, TMOAITOMY TIPU TMEPEBOAEC MBI BBOJIUM COO3
«IOCKONBKY». 37eCh IpUBOAUTCA B neicTBue hpopmyna l+2 + 3 + 4.

4) Definite proof to that effect is lacking. B Hacrosiiee BpeMst OTCYTCTBYET yOEIUTEIBHOE
J0Ka3aTEeNbCTBO 3TOTO dPdeKTa.

®opmbl Continuous yrnoTpeOJIsilOTCSl B aHIVIMMCKOM SI3bIKE B TEX CIydasiX, KOrjaa
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BaYXHO HE caMoO JIelicTBUE, a Bpems ero nporekanus. CooTBeTcTBeHHO, Present Continuous
YKa3bIBaeT IPaMMaTUYECKH Ha TO, YTO JCWCTBHE MPOTEKAET B MOMEHT BBICKA3bIBaHHS U
nepenaeTcs Ha PYCCKHM SI3bIK CIIOBAMM «B HacTosiiee BpeMmsi». [Ipu BBeneHUU ATHX
0OCTOATENBCTBEHHBIX CIIOB MpUMeHseTcs popmyna 2 + 3+ 4.

5) A number of derivatives of this compound were prepared and tested with few results of
any promise. Bbul MoJydeH M UCHBITAH PSI MPOM3BOJIHBIX 3TOTO COCITUHCHHS, TPUIEM
MOYTH HE OBLIO MOTYyYEeHO O0HAAEKMBAIOIINX PE3yIbTATOB.

B sTromM (0OCTOSITENCTBEHHOM) MPEAJIOKEHUH HMEETCS MPUYACTHBI 000pOT C
HEeIMepeBOANMBIM NpeioroM with u onmymenHsiM being. OOHapyxuB with 1 BoccTaHOBUB
being, Mbl BBOAMM «mpuuém» (1) M 3aTeM MepeBOAUM CHauajga OCIAOJEHHBIM TJIaroJji-
CKazyeMoe, a 3aTeM MOUIeXKallIee.

Kak n3BecTHO, BO MHOTHX MPEUIOKECHUSIX HET HU CJIOBA, OOECIEUNBAIOIIETO CBA3h
MEXIy JBYMS TPENJIOKCHUsIMH, HH o0OcToATenbcTBa. HoO nmsi si3plka HaydHOM U
TEXHUYECKON JUTEpaTyphl XapaKTepHa CTporas MOCIe0BaTeIbHOCTh M TECHasl CBSI3b
OTJENBbHBIX JJIEMEHTOB BBICKa3biBaHMsA. (CIOBa, yKA3bIBAIOIIUME HA JIOTHUYECKYIO CBS3b
MEXJy OTIEIbHBIMH 3BEHBSIMU W3JI0KEHUS WM Ha BpPEMsS M MECTO JCHCTBUS WIU
COCTOSIHUSI, OOJIBIIIEH YacThIO MOAPA3YyMEBAIOTCS B JIEKCUKO-TPAMMATHYECKOM KOHTEKCTE.
B Takux cimydasx mpu mepeBojie MHOTJIa PEKOMEHIYETCs] BOCCTAHABIMBATH NEPBhIi (1) u
BTOpOIi (2) 3memenTsl opmyisl (1) + (2) + 3 +4.

6) Recently the possibility of excitation of ion plasma waves has been predicted on the
basis of the kinetic theory.

(OmHako) HenaBHO, HA OCHOBE KMHETHMYECKOW TeOpHH OblIa MpecKa3aHa BO3MOXKHOCTH
BO30Y KICHHSI HOHHBIX BOJH TJIA3MBI.

2 BBoanwie cimoBa W 00OpPOTHI MPH TEPEBOJIE BBIHOCATCSA BHEepEn. IDTO CIOCOOCTBYET
4ETKOCTH TIepeBoia U 00JeryaeT rpaMMaTHISCKUI aHAITU3.

The data are however lacking. = However the data are lacking. Omnako naHHBIC
OTCYTCTBYIOT.

HauGosnee yacto BcTpewaroTcsi clieAyrolde BBOJAHBIC cioBa: however, therefore, then,
again, further, also, now, thus, yet, on the other hand, conversely, alternatively, for

example. OTH CJIOBA 4YacTO CTOSAT B CCPCANHE AQHTJIUHCKOTO MMPCAJIOKCHUA. Brinecenue
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BBOJTHOTO CJIOBAa B HAYAJIO MIPEJIOKEHUM TAa€T BO3MOKHOCTh KOHTPOJIUPOBATH JIOTHIECKOE
pa3BUTHE TEPEBOJUMOIO TEKCTA, TaK KaK 3TH CJIOBA OOECIEYMBAIOT JIOTHUECKHE CBS3U
MEXIIy OTIEIhHBIMU YacTsAMHU BBICKa3biBaHWs. Hampumep, npemnoxenne “The existence
of free electrons in metals and oxides was thus of great significance” mepeBogUTCS Kak
«Takum 00pa3oM, HaJIWyue CBOOOJHBIX JJIEKTPOHOB B METaIaX W OKHCIIAX HMEIO
OospIiioe 3HaueHWe», a He «Hamuume CBOOOMHBIX JJIEKTPOHOB B METaJIaX M OKHCIAX
UMeJI0, TakuM o0pa3om, OoJbllioe 3HaueHWe». HauwHas mepeBoJ MPEaIOKEHHUS ¢
BBOJHOTO CJIOBa, OOECIeUYMBaeM JIOTHYECKYIO CBSI3b MEXKAY OTHM MPEIJIOKEHHEM |
MIPEABITYIIAM BHICKa3bIBAHUEM.

3 OOcTosTenscTBa (B TOM YHCIIEe BBIpaKEHHBIE HAPEUMSIMH) BPEMEHHO OIyCKaIOTCA. JTO
HEOOXOJMMO, TaK KaK OHHU HEPEIKO pa3OUBAaIOT CIOKHBIE TIJIarojbHble (OPMBI H
NPEMSITCTBYIOT TpaMMaThdeckoMy aHanmm3y. The data are however (almost entirely)
lacking. OmHako maHHbIC (ITOYTH HOIHOCTBIO) OTCYTCTBYIOT.

4 TlpumaTouHble TpeIOKEHUS BpeMEeHHO omyckatorcs: The data are however (owing to
technical difficulties that have arisen lately) almost entirely lacking. Onnako naHHBIC
(BciencTBUE TEXHUYECKUX TPYAHOCTEH, KOTOPhIC BO3HUKIIM B TMOCJEIHEE BPEMsi), TIOUTH
MTOJTHOCTHIO OTCYTCTBYFOT.

5 Ilpu ananm3e W TMepeBONe MPEIOKEHUN cleayeT Bcerjaa olpaiiarh BHUMAaHHE Ha
COUYMHHUTEIbHBIE cOr03bl and, or, but m Ha 3amsaryro. Coro3el and, or, but u 3amsgras
CTaBATCS MEXIY OJHOPOJHBIMHU YjeHAMU MpeaiokeHus. [Ipu 3ToM oTenbHbIe 2IIeMEHTHI
MIPETIOKEHHS] MOTYT MOJPa3yMeBaThCS U TPEOYIOT COOTBETCTBYIOIIETO aHAIH3A!

We use water for cleaning things or washing our hands. Msl mojb3yemcst BOJOH s
YHCTKH BEIICH MK MBIThs (YTOOBI MBITh). B maHHOM nipemioxeHun Washing — repynauii
nocJie npezyiora for U3 mpeapIayIero KOHTEKCTa.

HeoOxoaumo momMHUTB, 4TO and, or W 3amsATas 4acTO CTOAT MEXIY HECKOJIbKUMH
ONpPEAECICHUSIMA K OJHOMY CyllecTBUTENbHOMY. Hampumep, npemnoxenue: “We use
oxygen, hydrogen and nitrogen reactions” cienyeT mnepeBOAUTh: «Mbl TpUMEHsIEM
peaKIuu KUCIOpOoaa, BOJOPOAa M a3oTay, a He «MBblI IpUMEHseM KHUCIOPO, BOJOPOA U
a30THBIC peakuu». B JaHHOM cioydae TpH MepeBOje MPEIOKEHUS HA PYCCKHM S3BIK

IIPUHUMACTCS BO BHUMAHUC IIPABUIIO pAAA.
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6 Ilpu mepeBojme MPENIOKEHUS C AHTJIMMUCKOTO HA PYCCKUU S3BIK CIEIYyeT MOMHUTH
MpaBWIO psja: €ClIh  MEeXAYy apTukieM (Wiau  JpyrdM  ONpelenuTeNneM) U
CYILLIECTBUTEIIbHBIM CTOUT PsAJl CJIOB, Yalle BCEro CYIIECTBUTEIBHBIX B €IWHCTBEHHOM
yucne U 0e3 mpeanora, TO TOJIBKO MOCIEIHEe M3 HUX OYIeT TeM CJIOBOM, K KOTOPOMY
OTHOCUTCS apTUKJIb U C KOTOPOTO HaJI0 HAYMHAThH MEpeBOj ATOro psaa. Bece ocranbHbie
CJIOBA SIBJISIFOTCSL €r0 ONpPEIeTICHUSIMU, HATTPUMED:
The particle velocity — ckopocTs acTuiy
A petrol engine car — aBToMOOMIIb ¢ OCH3MHOBBIM JIBUTATEIIEM

Psin MoXeT cocTosTh U3 ABYX | Oojee cioB. B mepeBose psna u3 IByX CIOB 4acToO
CoJiep)KaTcsl OMMOKHM, TaK KaK CYIIECTBUTEIBHOE, UTPAIOIIee pPOJib OMpPEENICHNUs, JTH00
MEPEBOUTCS MpPUIIATaTeNIbHBIM, YTO JAJIEKO HE BCEr/a MPaBHIbHO, JMOO TMepeBOj
HAYMHAETCS C TIEPBOTO CJIOBA, YTO TOXKE MPUBOIMT K HCKAKEHUIO CMBICTIA!
Measurement parameters — mapameTpsl U3MepeHHUs (a He U3MEPEHUE ITapaMeTPOB)

EnuHcTBeHHBIN crioco0 n30ekaTh B ’TOM Cilydae OMUOKH — 3TO BCErJa MOMHUTD,
9TO €CIIM MEXKIy ABYMs CYIIECTBHTEIBHBIMHA HET mpeiuiora of, To BTOpoe W3 HHUX -
OCHOBHOE, ompenensieMoe (M C HEro Hajgo HA4YMHATH TEPEBOJ), a TMEPBOEC SIBISETCS
OTIpe/IeTICHUEM K HEMY:
Regulation speed — ckopocTh peryMpoBKH
But: Regulation of speed — perynupoBka ckopoctu

Crnenyer MOMHHUTH O TOM, YTO TIPH MEPEBOC HEKOTOPHIX CJIOBOCOYCTAHUH MPABUIIO
psla HE BCeraa ACMCTBYET:
A nuclear atom — aTomMHOe s171pO
A draft constitution — mpoeKT KOHCTUTYIHH

Yamie Bcero psa COCTOUT M3 TPEX CIOB, CPEAHEE M3 KOTOPHIX MOXKET OBITh
npuiarateabHbiM, npuyactueM (Participle | wnu Participle |l) unu repynauem. IlepeBoa
TaKoro psijfa, KaK MPaBHIIO, CIEAYeT TaK)Ke HAUUHATH C MOCIEAHETO CIIOBA U MPOJIOJDKATh
B CTPOro OOpaTHOM TIOpsAKe, NPUYEM IpU IEPeBOJC JOJDKHA OBITH COOMIOEHA
rpaMMaTudeckas opma CpeaHero ciIoBa:
The rock-feeding system (feeding - Participle | ) — cuctema, momaroimast ropHyIO ITOPOIY
A water-cooled conveyor (cooled - Participle Il ) — kouBetiep, oxmakgaemblii BOJOM
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The job scheduling problem (scheduling - Gerund) — npobnema cocraBiaeHust rpaduka
pabor .

Ecnu CpCAHCC CJIOBO B TAKOM PAAY BBIPAKCHO IIpUJIAraTCIbHBIM, TO IIPHU IICPCBOIC
CJIEAYET BBOAUTH IIPEIIIOT .
An oxygen free gas — ras, cBOOOHBIN OT KKCIIOPOa
The failure-prone device — npuGop, CKIOHHBIH K OTKa3aM

Kak BuUAHO M3 TpuUMEpOB, MEpBbIE JABa CIIOBA YacTO COCIUHAIOTCA Jeducom,
KOTOpBIﬁ ImoMoracT OoIIpCACINUTDL P, HO Ha IICPCBOA HC BIUACT.

Ecoiu B psgy mepBbIM CTOUT MpwiIaratelibHoOe, TO OHO OOBIYHO OTHOCUTCS K
IIOCJIEAHEMY CJIOBY:
The important measurement parameters are presented in Table 1. Baxnbie mapamerpsl
M3MEpPEHHUs pecTaBiIeHbl B Ta0auue 1.
OIIHaKO HY’KHO IIOMHHTB O TOM, YTO HMHOI'Id IIPpUJIAraTCIbHOC, CTOAIICC IICPBBIM B DALY,
MOXECT OIIPEACIIITE CICAYIOIICEC 3a HUM CYIICCTBUTEIIBHOEC, 4 HE IIOCIICAHEE B PALY.
The mechanism must perform straight line motion. DToT MexaHu3M HOMKEH BBIIOJIHATH

JABHXXCHHUC I10 HpHMOfI JIMHHU.

Exercise 1. Translate these sentences into Russian:

1 The class of regulators can be thought of as composed of three parts: a parameter
estimator, a linear controller and a block which determines the controller parameters.

2 They have used the conventional crystal growth method.

3 Here frequency dependent rate equations are applicable.

4 The approach is used for time and money saving purposes.

5 A cell growth rate increase has been observed.

6 They have constructed a gas-filled high pressure cell.

7 Such integrity has been achieved by a combination of manual and computer based
controls.

8 An integrated absorption area value of all methyl groups is reasonably good.

9 Straumanis has built an elaborate temperature-control system.

10 They have used the temperature controlled system.

25



11 The uptake of oxygen is the rate-determining step of the reaction.

12 Procedure-oriented languages are usually related to a class of problem types.

13 They had a tendency to a risk prone behaviour.

14 The remaining concern is to take into account varying demand rates and cost variables.
15 The research team developed a new kind of information receiving system.

16 They presented the mass of data necessary for effective land use planning.

17 The cold light source lamps operate at low power levels.

18 Two additional large centrifugal type heat pump water heaters have been provided.

19 There is a vast controversy-filled literature on the problem.

20 The logic device produces a specific type signal for specific sensor state.
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4 PEKOMEHJALIMUA 11O INTEPEBOJY HAYUHO-TEXHUYECKOI'O TEKCTA

[Ipu mepeBosie pPEKOMEHJyEeTCs Cleayrollas MOCIeA0BAaTeIbHOCTh PabOThl Haj
Hay4YHO-TEXHUYECKUM TEKCTOM:
1 IlpouwuraiiTe Bech TEKCT A0 KOHIIA, OoOpaTUB 0co0O€ BHHUMAaHHE Ha 3aroJjoBOK,
nocTapanuTech MOHATH €ro 0011ee coepKaHue.
2 Ilpuctynure K mepeBoAy MNpeajioKeHUH. lIpounraiite mpemyioKeHue U ONpENeNuTe,
IPOCTOE OHO WM cliokHOe. Ecnu mpenjoxkenue ciaoxkHoe, pa3depuTe ero Ha OTACNIbHbIE
MPEeIIOKEHUS (CIOKHOMOTUYMHEHHOE Ha TJIaBHOE U MPHUJIATOYHOE, CI0KHOCOYMHEHHOE -
Ha npocThie). Haitaute 000poThl ¢ HEMUYHBIMU (h)OPMaMH Ti1aroJa.
3 B mpoctom mpeasiokeHHWH HailiuTe cHauyaja Tpylny cka3yemoro (mo Ju4yHou ¢dopme
IJ1arojia), 3aT€M OMNPEJEIUTE IPYIITY MOAJIEKAIIETO U TPYIITY JAOMOJTHEHHUS.
4 Omnwupasch Ha 3HAKOMBIE CIIOBA, IMPUCTYIIUTE K IIEPEBOAY B  CIEAYIOIIEM MOPSIKE:
rpymnmna nojajiexaliero, rpyImma ckazyeMoro, rpymnmna JOonoJIHEHHs, 00CTOSITENbCTBA.
5 BplzenuTe HE3HAKOMBIE CJIOBA U ONPENENIUTE, KAKOW YacTbl0 PEYd OHU SBIISIOTCS.
OOpamaiite BHUManue Ha cyhdukcel u npeduxcel 3TUX cioB. s ompeneneHus ux
3HAYEHUS MPUMEHANTE A3BIKOBYIO JOTaJIKy, HO MPOBEPSUTE CeOsl C MOMOIIbIO CIOBAPS.
[IpounTaiiTe Bce 3HAYCHHUS CJIOBa, MPUBEIEHHBIE B CIOBAapPHOW CTaThe, W BHIOCPUTE
HauOonee nonxojnsmiee. Ilpu pabore co cioBapeM HCHOJIb3YyHTE HUMEIOUIMECS B HEM
MPUIIOKEHUS.
6 BrinmuinTe HE3HAKOMBIE CIIOBA.
7 Ilpuctynure K IEpPEeBOIy TEKCTA.
8 OcyuiecTBIsSHTE 3aMKUCh EPEBOA.
9 [IpoBepbTe COOTBETCTBHE KaXK10M (Ppa3bl mepeBoia OpUrHHAIY.
10 OrpenakTupyiite nepeBoj 0e3 oOpailleHHss K MHOCTpaHHOMY TekcTy. OcBoboaute
TEKCT MEPEeBOJia OT HECBOWCTBEHHBIX PYCCKOMY SI3bIKY BBIPAXKEHUI U 00OPOTOB.
11 Iepenuinte rOTOBBIN NEPEBO.

[lepeBoa TeKcTa OCYIIECTBISIETCS MHAWBUAYAJIbHO WM B Manblx rpynmnax. [lpu

paboTe B MaJbIX TPYIIAX MEPEeBOJ TEKCTA HAUMHAETCS CTYJACHTAMH Cpasy mociie 0erioro
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O3HAKOMIJICHUA C OPUTHUHAJIOM. 3aTeM 1o OKOHYAHHWH pa6OTI)I HaJl HAy9YHO-TCXHUYCCKHUM

TCKCTOM BapHAHThLI IICPCBOAA CPABHUBAKOTCS U BBI6I/IpaCTC$I ONTUMAJIbHBIN BapHUaHT.
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HNPUJIIOXKEHHUE A
SCIENTIFIC AND TECHNICAL TEXTS

TEXT 1. TRANSFORMER

A transformer is a static device that transfers electrical energy from one circuit to
another through inductively coupled conductors — the transformer’s coils. A varying
current in the first or primary winding creates a varying magnetic flux in the transformer’s
core and thus a varying magnetic field through the secondary winding. This varying
magnetic field induces a varying electromotive force (EMF) or “voltage« in the secondary
winding. This effect is called mutual induction.

If a load is connected to the secondary, an electric current will flow in the secondary
winding and electrical energy will be transferred from the primary circuit through the
transformer to the load. In an ideal transformer, the induced voltage in the secondary
winding is in proportion to the primary voltage and is given by the ratio of the number of
turns in the secondary to the number of turns in the primary as follows:

Transformers range in size from a thumbnail-sized coupling transformer hidden
inside a stage microphone to huge units weighing hundreds of tons used to interconnect
portions of power grids. All operate with the same basic principles, although the range of
designs is wide. While new technologies have eliminated the need for transformers in
some electronic circuits, transformers are still found in nearly all electronic devices
designed for household (“mains”) voltage. Transformers are essential for high-voltage
electric power transmission, which makes long-distance transmission economically
practical.

A major application of transformers is to increase voltage before transmitting
electrical energy over long distances through wires. Wires have resistance and so dissipate
electrical energy at a rate proportional to the square of the current through the wire. By
transforming electrical power to a high-voltage (and therefore low-current) form for
transmission and back again afterward, transformers enable economical transmission of
power over long distances. Consequently, transformers have shaped the electricity supply
industry, permitting generation to be located remotely from points of demand. All but a
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tiny fraction of the world’s electrical power has passed through a series of transformers by
the time it reaches the consumer.

Transformers are also used extensively in electronic products to step down the
supply voltage to a level suitable for the low voltage circuits they contain. The transformer
also electrically isolates the end user from contact with the supply voltage.

Signal and audio transformers are used to couple stages of amplifiers and to match
devices such as microphones and record players to the input of amplifiers. Audio
transformers allowed telephone circuits to carry on a two-way conversation over a single
pair of wires. A balun transformer converts a signal that is referenced to ground to a signal
that has balanced voltages to ground, such as between external cables and internal circuits.

The principle of open-circuit (unloaded) transformer is widely used for
characterisation of soft magnetic materials, for example in the internationally standardised

Epstein frame method.

TEXT 2. AUTOMATION

Automation is the use of control systems and information technologies to reduce
the need for human work in the production of goods and services. In the scope of
industrialization, automation is a step beyond mechanization. Whereas mechanization
provided human operators with machinery to assist them with the muscular requirements
of work, automation greatly decreases the need for human sensory and mental
requirements as well. Automation plays an increasingly important role in the world
economy and in daily experience.

Automation has had a notable impact in a wide range of industries beyond
manufacturing (where it began). Once-ubiquitous telephone operators have been replaced
largely by automated switchboards and answering machines. Medical processes such as
primary screening in electrocardiography or radiography and laboratory analysis of human
genes, sera, cells, and tissues are carried out at much greater speed and accuracy by
automated systems. Automated teller machines have reduced the need for bank visits to

obtain cash and carry out transactions. In general, automation has been responsible for the

31


http://en.wikipedia.org/wiki/Electric_power
http://en.wikipedia.org/wiki/Consumer_electronics
http://en.wikipedia.org/wiki/Voltage
http://en.wikipedia.org/wiki/Signal_(electrical_engineering)
http://en.wikipedia.org/wiki/Sound
http://en.wikipedia.org/wiki/Amplifier
http://en.wikipedia.org/wiki/Microphone
http://en.wikipedia.org/wiki/Record_player
http://en.wikipedia.org/wiki/Telephone
http://en.wikipedia.org/wiki/Hybrid_coil
http://en.wikipedia.org/wiki/Balun
http://en.wikipedia.org/wiki/Balanced_line
http://en.wikipedia.org/wiki/Cable
http://en.wikipedia.org/wiki/Epstein_frame
http://en.wikipedia.org/wiki/Control_system
http://en.wikipedia.org/wiki/Information_technology
http://en.wikipedia.org/wiki/Industrialization
http://en.wikipedia.org/wiki/Mechanization
http://en.wikipedia.org/wiki/World_economy
http://en.wikipedia.org/wiki/World_economy
http://en.wikipedia.org/wiki/Manufacturing
http://en.wikipedia.org/wiki/Telephone_operator
http://en.wikipedia.org/wiki/Electrocardiography
http://en.wikipedia.org/wiki/Radiography
http://en.wikipedia.org/wiki/Genes
http://en.wikipedia.org/wiki/Blood_plasma
http://en.wikipedia.org/wiki/Cell_(biology)
http://en.wikipedia.org/wiki/Biological_tissue
http://en.wikipedia.org/wiki/Automated_teller_machine

shift in the world economy from industrial jobs to service jobs in the 20th and 21st
centuries.
The main advantages of automation are:

= Replacing human operators in tasks that involve hard physical or monotonous
work.

« Replacing humans in tasks done in dangerous environments (i.e. fire, space,
volcanoes, nuclear facilities, underwater, etc.)

« Performing tasks that are beyond human capabilities of size, weight, speed,
endurance, etc.

« Economy improvement. Automation may improve in economy of enterprises,
society or most of humanity. For example, when an enterprise invests in automation,
technology recovers its investment; or when a state or country increases its income due
to automation like Germany or Japan in the 20th century.

The main disadvantages of automation are:

« Technology limits. Current technology is unable to automate all the desired
tasks.

« Unpredictable development costs. The research and development cost of
automating a process may exceed the cost saved by the automation itself.

= High initial cost. The automation of a new product or plant requires a huge
initial investment in comparison with the unit cost of the product, although the cost of

automation is spread in many product batches.

TEXT 3. ENGINE OPERATION
Operational benefits to the driver of a fuel-injected car include smoother and more
dependable engine response during quick throttle transitions, easier and more dependable
engine starting, better operation at extremely high or low ambient temperatures, increased
maintenance intervals, and increased fuel efficiency. On a more basic level, fuel injection
does away with the choke which on carburetor-equipped vehicles must be operated when

starting the engine from cold and then adjusted as the engine warms up.
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An engine’s air/fuel ratio must be precisely controlled under all operating conditions
to achieve the desired engine performance, emissions, driveability, and fuel economy.
Modern electronic fuel-injection systems meter fuel very accurately, and use closed loop
fuel-injection quantity-control based on a variety of feedback signals from an oxygen
sensor, a mass airflow (MAF) or manifold absolute pressure (MAP) sensor, a throttle
position (TPS), and at least one sensor on the crankshaft and/or camshaft(s) to monitor the
engine’s rotational position. Fuel injection systems can react rapidly to changing inputs
such as sudden throttle movements, and control the amount of fuel injected to match the
engine’s dynamic needs across a wide range of operating conditions such as engine load,
ambient air temperature, engine temperature, fuel octane level, and atmospheric pressure.

A multipoint fuel injection system generally delivers a more accurate and equal
mass of fuel to each cylinder than can a carburetor, thus improving the cylinder-to-
cylinder distribution. Exhaust emissions are cleaner because the more precise and accurate
fuel metering reduces the concentration of toxic combustion byproducts leaving the
engine, and because exhaust cleanup devices such as the catalytic converter can be
optimized to operate more efficiently since the exhaust is of consistent and predictable
composition.

Fuel injection generally increases engine fuel efficiency. With the improved
cylinder-to-cylinder fuel distribution, less fuel is needed for the same power output. When
cylinder-to-cylinder distribution is less than ideal, as is always the case to some degree
with a carburetor or throttle body fuel injection, some cylinders receive excess fuel as a
side effect of ensuring that all cylinders receive sufficient fuel. Power output is
asymmetrical with respect to air/fuel ratio; burning extra fuel in the rich cylinders does not
reduce power nearly as quickly as burning too little fuel in the lean cylinders. However,
rich-running cylinders are undesirable from the standpoint of exhaust emissions, fuel
efficiency, engine wear, and engine oil contamination. Deviations from perfect air/fuel
distribution, however subtle, affect the emissions, by not letting the combustion events be
at the chemically ideal (stoichiometric) air/fuel ratio. Grosser distribution problems
eventually begin to reduce efficiency, and the grossest distribution issues finally affect

power. Increasingly poorer air/fuel distribution affects emissions, efficiency, and power, in
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that order. By optimizing the homogeneity of cylinder-to-cylinder mixture distribution, all
the cylinders approach their maximum power potential and the engine’s overall power
output improves.

A fuel-injected engine often produces more power than an equivalent carbureted
engine. Fuel injection alone does not necessarily increase an engine’s maximum potential
output. Increased airflow is needed to burn more fuel, which in turn releases more energy
and produces more power. The combustion process converts the fuel’s chemical energy
into heat energy, whether the fuel is supplied by fuel injectors or a carburetor. However,
airflow is often improved with fuel injection, the components of which allow more design
freedom to improve the air’s path into the engine. In contrast, a carburetor’s mounting
options are limited because it is larger, it must be carefully oriented with respect to
gravity, and it must be equidistant from each of the engine’s cylinders to the maximum
practicable degree. These design constraints generally compromise airflow into the engine.
Furthermore, a carburetor relies on a restrictive venturi to create a local air pressure
difference, which forces the fuel into the air stream. The flow loss caused by the venturi,
however, is small compared to other flow losses in the induction system. In a well-
designed carburetor induction system, the venturi is not a significant airflow restriction.
Fuel is saved while the car is coasting because the car’s movement is helping to keep the

engine rotating, so less fuel is used for this purpose.

TEXT 4. CATALYTIC REFORMING

Catalytic reforming is a chemical process used to convert petroleum refinery
naphthas, typically having low octane ratings, into high-octane liquid products called
reformates which are components of high-octanegasoline (also known as petrol).
Basically, the process rearranges or restructures the hydrocarbon molecules in the naphtha
feedstocks as well as breaking some of the molecules into smaller molecules. The overall
effect is that the product reformate contains hydrocarbons with more complex molecular
shapes having higher octane values than the hydrocarbons in the naphtha feedstock. In so
doing, the process separates hydrogen atoms from the hydrocarbon molecules and

produces very significant amounts of byproduct hydrogen gas for use in a number of the
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other processes involved in a modern petroleum refinery. Other byproducts are small
amounts of methane, ethane, propane and butanes.

This process is quite different from and not to be confused with the catalytic steam
reforming process used industrially to produce various products such as hydrogen,
ammonia and methanol from natural gas, naphtha or other petroleum-derived feedstocks.
Nor is this process to be confused with various other catalytic reforming processes that use
methanol or biomass-derived feedstocks to produce hydrogen for fuel cells or other uses.

In the 1940s, Vladimir Haensel, a research chemist working for Universal Oil
Products (UOP), developed a catalytic reforming process using a catalyst containing
platinum. Haensel’s process was subsequently commercialized by UOP in 1949 for
producing a high octane gasoline from low octane naphthas and the UOP process become
known as the Platforming process. The first Platforming unit was built in 1949 at the
refinery of the Old Dutch Refining Company in Muskegon, Michigan.

In the years since then, many other versions of the process have been developed by
some of the major oil companies and other organizations. Today, the large majority of
gasoline produced worldwide is derived from the catalytic reforming process.

To name a few of the other catalytic reforming versions that were developed, all of
which utilized a platinum and/or a rhenium catalyst:

= Rheniforming: Developed by Chevron Oil Company.

= Powerforming: Developed by Esso Oil Company, now known as ExxonMobil.

- Magnaforming: Developed by Englehard Catalyst Company and Atlantic Richfield
Oil Company.

= Ultraforming: Developed by Standard Oil of Indiana, now a part of the British
Petroleum Company.

= Houdriforming: Developed by the Houdry Process Corporation.

« CCR Platforming: A Platforming version, designed for continuous catalyst
regeneration, developed by UOP.

= Octanizing: A catalytic reforming version developed by Axens, a subsidiary of

Institut Francais du Petrole (IFP), designed for continuous catalyst regeneration.
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Most catalytic reforming catalysts contain platinum or rhenium on a silica or silica-
alumina support base, and some contain both platinum and rhenium. Fresh catalyst is
chlorided (chlorinated) prior to use.

The noble metals (platinum and rhenium) are considered to be catalytic sites for the
dehydrogenation reactions and the chlorinated alumina provides the acid sites needed for
Isomerization, cyclization and hydrocracking reactions.

The activity (i.e., effectiveness) of the catalyst in a semi-regenerative catalytic
reformer is reduced over time during operation by carbonaceous coke deposition and
chloride loss. The activity of the catalyst can be periodically regenerated or restored by in
situ high temperature oxidation of the coke followed by chlorination. As stated earlier
herein, semi-regenerative catalytic reformers are regenerated about once per 6 to 24
months.

Normally, the catalyst can be regenerated perhaps 3 or 4 times before it must be
returned to the manufacturer for reclamation of the valuable platinum and/or rhenium
content.

TEXT 5. COMPUTER ENGINEERING

Computer engineering, also called computer systems engineering, is a discipline that
integrates several fields of electrical engineering and computer science required to develop
computer systems. Computer engineers usually have training in electronic engineering,
software design, and hardware-software integration instead of only software engineering
or electronic engineering. Computer engineers are involved in many hardware and
software aspects of computing, from the design of individual microprocessors, personal
computers, and supercomputers, to circuit design. This field of engineering not only
focuses on how computer systems themselves work, but also how they integrate into the
larger picture.

Usual tasks involving computer engineers include writing software and firmware for
embedded microcontrollers, designing VLSI chips, designing analog sensors, designing
mixed signal circuit boards, and designing operating systems. Computer engineers are also
suited for robotics research, which relies heavily on using digital systems to control and
monitor electrical systems like motors, communications, and sensors.
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The first accredited computer engineering degree program in the United States was
established at Case Western Reserve University in 1971. As of October 2004, there were
170 ABET-accredited computer engineering programs in the US. Due to increasing job
requirements for engineers, who can concurrently design hardware, software, firmware,
and manage all forms of computer systems used in industry, some tertiary institutions
around the world offer a bachelor’s degree generally called computer engineering. Both
computer engineering and electronic engineering programs include analog and digital
circuit design in their curricula. As with most engineering disciplines, having a sound
knowledge of mathematics and sciences is necessary for computer engineers.

In many institutions, computer engineering students are allowed to choose areas of
in-depth study in their junior and senior year, because the full breadth of knowledge used
in the design and application of computers is beyond the scope of an undergraduate

degree.

From Wikipedia, the free encyclopedia
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