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Tema 1 MamuHHbIH epeBoT

Bunsl mammuaHOTO TepeBospa. [IpemmyimmecTBa W HemoctaTkd. PaboTa ¢ MalmIMHHBIM
nepeBogioM. PaboTta Haj epeBoOM TEKCTa 0 CIICIHaTbHOCTH.

Ha npakTtuyeckux 3aHATUAX CTYAECHTaM IpPEAaraeTcsi CpaBHUTh IEPEBObI OJTHOTO U3 TEKCTOB
[0 CTEUUAIBbHOCTH, BHIMIOJIHEHHBIE MTPH TIOMOIIM Pa3HBIX OH-JAlH MEePEeBOAYMKOB, BEIOpAaTh Hanboiee
aJIeKBAaTHBINA U OTPEJAKTUPOBATH €TO0.

OOmenpu3HaHHO, YTO WCHOJb30BAHUE OHJIAWH-TIEPEBOJUYUKOB SBISIETCS A(PPEKTHBHBIM
CPEeACTBOM IIpH paboTe ¢ TekcTaMu. IlepeBosr B CBOEM pa3BUTHUU IPOILET HECKOJIBKO 3TANOB, OJHAKO B
HaCToOsIIee BpeMs IMPEeNNouTeHHe OTHAeTcs MH(OPMATHMBHOMY IEPEBOAY, B KOTOPOM OCOOEHHOCTH
WH/IMBUyaJIbHO-aBTOPCKOTO CTWJISL HE Tak cymecTBeHHbl. C  pa3BuUTHEM HMH(DOPMALMOHHBIX
TEXHOJIOTUH MOSBUIICS PsAZi KOMIIBIOTEPHBIX MPOTPaMM, KOTOPBIE YIPOIIAIOT IIEPEBOI.

CoBpEMEHHOCTb CTAaBUT HOBBbIE 33/1a4M B MH()POPMAIIMOHHOM IPOCTPAHCTBE YEJIOBEUECTBA U
pOJb TEepeBo/a B JKU3HM YEIOBEYECTBA HEYKIOHHO Bo3pactaeT. CerofHs NepeBOMYECKHE CBS3U
OXBAaTBIBAIOT IOYTH Bce cepbl  UEIOBEYECKOH  JESITENbHOCTH, IIOCKOJBKY  JBH)KEHHUE
MH(OPMAIMOHHBIX TIOTOKOB HE 3HAET HU TPAHMII, HU BPEMEHH, HU TIPOCTPAHCTBA.

W1 3n1ech HaM Ha MOMOIIb NPUXOAAT OHJIAH MEPEBOAYMKU, KOTOPBIX Ha CETOJIHSIIHUN JICHb
CYIIECTBYET OIPOMHOE KOJIMYecTBO. Pa3paboTkaMu MmporpamMm MAaIIMHHOTO TIEPeBOJAa 3aHUMAIOTCS
MHOIME€ KOMIIAHMH, OJHAKO HAa MHPOBOM pBIHKE JMIUPYIOT MPOAYKTHI JIBYX OpraHu3anui —
3apyOexxHast kommaHus Systran u poccuiickas kommnanus [[POMT. CampiMu MOMyJISIpHBIMU
cepBucamu onnaiH-niepeBoa sBisa0Tcss GOOGLE, YANDEX u PROMT. Ho nau6osee nonyaspHbIM
M JIOCTYITHBIM COBPEMEHHBIM HHTEPHET-TIOIB30BATEISIM BCE K€ CUMTACTCS OHJIAHH-TIEPEBOIUUK

PROMP Translate.ru

[IpuMepHBIii TEKCT AJI TepeBoa:
The Elusive Goal of Machine Translation

Statistical methods hold the promise of moving computerized translation out of the doldrums
By Gary Stix, March, 2006, P. 70-73

Natrium Nepal Asia legend: The lion, the sorceress, the evil spirit wardrobe "already lack" the
evil spirit abstains the trilogy "rich in poetic and artistic flavor, also has not let" the Harley baud" the
series novel have the infinite pleasure the undercurrent to be turbulent.

The preceding gibberish was brought to you by a Chinese-to-English translation carried out by
Altavista's Babelfish, the popular Internet-based translator. In coherent English, from a bilingual page
on the Web site of Taiwan's China Post, it reads:

"The Chronicles of Narnia" doesn't come near the poetic vision of "The Lord of the Rings"
trilogy, and it doesn't have the dark undercurrents that makes the "Harry Potter" series endlessly
fascinating.

This passage illustrates that machine translation, or MT, as it is known, remains one of the
more challenged sub-disciplines of the blighted field of artificial intelligence. A proper name or a
few well-crafted phrases suffice to throw the software off track. In the past few years, though, a
new research approach has fueled a revival for machine translation: brute-force computing methods
— which gauge the probability that a word or phrase in one language matches that in another — are
at last bringing MT closer to human performance, in the estimation of developers of this software.

Tougher Than Chess
THE EVER INCREASING POWER of hardware and software algorithms today has propelled
the computer past the chess grandmaster. (Recall that IBM's Deep Blue supercomputer triumphed over



Garry Kasparov in 1997.) But on the whole, machine translation has experienced only halting progress
in achieving humanlike capabilities in its more than 50-year history — and some critics would classify
even that characterization as overly generous.

In 1954 IBM and Georgetown University demonstrated the translation of more than 60
sentences from Russian into English. The IBM press release, dated January 8, 1954, glowed: "Russian
was translated into English by an electronic 'brain' today for the first time." The military defense
community and computer scientists expected routine machine translation within five years, but it never
materialized.

In 1966 the U.S. government-sponsored Automatic Language Processing Advisory Committee
reported that humans could perform faster, more accurate translation at half the cost. "There is no
immediate or predictable prospect of useful machine translation,” its study concluded. Funding dried
up, and only modest advances came in subsequent decades. In the late 1960s the U.S. Air Force
supplied support to a small company that created the machine translator called Systran — the Internet
version of which provided the first paragraph of this article — to cope initially with voluminous
demands to translate Russian documents into English.

Systran is based on rules about the source and target languages, as was IBM's original "brain"
system, which relied on six rudimentary rules that govern syntax, semantics and the like. For example,
the word "0" in Russian could be translated by an IBM 701 computer as either "about” or "of." If "0"
followed the word "nauka" (science), it looked for the appropriate rule that told it to translate "o" as
"of" — in other words, the "science of," not the "science about."”

The Paris-based Systran company ranks as the biggest machine translation company in the
world. Even with customers that include Google, Yahoo and Time Warner's AOL, its annual revenues
were just $13 million for 2004 — in an overall market for translations of all varieties that is estimated
worldwide to total nearly $10 billion. "We're so small, and we're the largest,” says Dimitris Sa-
batakakis, Systran's chairman and chief executive officer.

No More Rules

FOR RULE-BASED SYSTEMS, language experts and linguists in specific languages have to
painstakingly craft large lexicons and rules related to grammar, syntax and semantics to generate text
in a target language. Commercial systems contain tens of thousands of grammar rules for a corpus that
is made up of hundreds of thousands of words.

Beginning in the late 1980s, IBM created a system for translating French into English called
Candide that required knowledge of neither grammar nor syntax. It eschewed rules in favor of taking
substantial bodies of already translated text, matching words between the two languages (more recent
systems use whole phrases) and finally deriving probabilities — based on Bayes's theorem — to
estimate whether an English word was a correct translation from the French.

Another analysis that relied solely on large English texts assessed whether the word translated
into English fit in grammatically with surrounding words. The word or phrase in the target language
accorded the highest probability could then be used to "decode" future texts — and multiple words
could be linked to build entire documents. If the statistics showed that the word "pouderie™ usually
equated to "blowing snow," that, in principle, was all that was needed.

IBM eventually dropped its effort. At the end of the 1990s it could take an entire day for a
machine translation of a single page. But then things began to stir. The Internet produced a rapid
growth in the number of large, bilingual bodies of text. The Web also created demand for translation
that could never be met by humans.




In 1999 the National Science Foundation held a workshop at Johns Hopkins University to
construct a software tool kit that could be readily disseminated to the scientific community, an action
that drew attention and spurred new activity. In 2002 one of the workshop organizers, Kevin Knight of
the University of Southern California, and Daniel Marcu, also at U.S.C., founded Language Weaver,
the only statistical machine-translation company. It now claims to be capable of translating at least
5,000 words a minute back and forth between English and Arabic, Farsi, French, Chinese and Spanish.

Google Is a Winner

ANOTHER ALUMNUS of both the workshop and U.S.C., Franz Och, was hired by Google. Last
summer the still experimental Google system engineered by Och bested competitors such as IBM to
win every category in a competition organized by the National Institute of Standards and Technology
to translate 100 newswire documents from Arabic or Chinese into English. Och has mentioned that
feeding the machine-translation software with text that equated to one million books was key to
performance improvements. He contrasted Google's current Chinese-to-English MT system (Systran)
with the experimental statistical one crafted by him and his co-workers:

Google/Systran: “Doctor indicates, the bright kernel prearranges recuperates the about one
month.”

Google/Research: “Doctor said Akihito is scheduled to rest for about a month.”

Can a machine translator provide more than "gisting," a rough idea of the contents of a foreign-
language text?

The buzz about statistical machine translation has put Systran on the defensive. "You need
rules when learning a foreign language,” Sabatakakis comments. "You don't learn a language with
statistical methods." Systran uses statistical techniques when creating systems in very narrow domains,
such as translating patent documents. But the current embrace of statistical methods is somewhat of a
marketing technique, he says. The company still employs 50 people in research and development,
among them linguists. "The major difference between Systran and Google is that Google claims that it
doesn't need native Chinese people to develop Chinese [applications] because of the magic and beauty
of this stuff," Sabatakakis says, adding, "If we don't have some Chinese guys, our system may contain
enormous mistakes."

The distinction between the two camps has begun to blur a little as statistical MT researchers
have started to incorporate techniques that account for the syntactical structure of a sentence. These
methods forgo the intervention of a human linguist: a syntactic model might estimate the chance that
an English adjective-noun phrase gets reordered after translation into French. Knight of Language
Weaver says that relying on phrases instead of single words allows the statistics to deal with semantics
as well, avoiding, for instance, having his surname translated as "Caballero."

Microsoft Research has a substantial natural-language group, which for the past six years has
also worked on MT. The group first focused on rule-based systems. But it is increasingly incorporating
statistical techniques. Recently Microsoft used primarily statistical approaches when translating its
online customer-support Web sites into 12 new languages, including Russian, Arabic and Chinese. The
text does not get edited afterward. "Some of it is admittedly pretty rough; other parts of it are quite
good,” notes Steve Richardson, a senior researcher in the natural-language processing unit. “The



quality of the more statistical approaches is comparable to or beginning to exceed that of the rule-
based systems that we used before."

Getting the Gist

ALL THESE TECHNIQUES, however, raise the question of whether the machine-translation
equivalent of a Deep Blue, the IBM chess computer, will ever beat humans at their own game. Can a
machine provide more than mere "gisting,"” a rough idea of the contents of a foreign-language text?
Kevin Hendzel, a spokesman for the American Translators Association, says that the current optimism
only promulgates decades' worth of overhyped claims—FAHQT, the idea of "fully automatic high-
quality translation,” for instance. Gisting can help sort through massive amounts of foreign-language
texts as long as it is understood to be inherently unreliable, he notes. Even a rough translation has its
perils. He cites one Arabic-to-English translation that mentioned two sides "going at™ each other, a
fragment that caught the attention of security officials. The reference turned out to be for a soccer
game, not a terrorist attack or imminent battle.

Keith Devlin, executive director of Stanford University's Center for the Study of Language and
Information, remarks that machine-based systems will never equal the human linguist. "The use of
statistical techniques, coupled with fast processors and large, fast memory, will certainly mean we will
see better and better translation systems that work tolerably well in many situations,” Devlin says, "but
fluent translation, as a human expert can do, is, in my view, not achievable."

Knight, the pioneer in statistical translation, disagrees and points to the progress achieved
during this decade. He foresees no limit to the technology, which will ultimately achieve human-level
translations for everything except possibly poetry. He has shown blind examples of human translations
alongside those from a machine, and audiences have confused the two. "Let's not kid ourselves — there
are lots of mistakes in human-level translations. The bar is not as high as you would imagine," he says.
To prove that this round of translation tools is more than the perennial sales pitch, the statistics jocks
who now lead the field must demonstrate that this time FAHQT is real. Only then will the technology
go beyond, as Microsoft's Richardson puts it, mere "MT promises.”

Tema 2 Jlekcuueckue TpyJHOCTH NEPEBOAA

BrisiBlIeHHE W MpeEoJIoJIeHHEe JICKCUYECKHX TPYAHOCTEH TepeBoia. MHOro3HavHbBIE CIIOBA,
(dpa3oBbie r1aroisl. THTEpHAIIMOHATN3MBI U «IOXKHBIE IPY3bsl IEPEBOTUHNKAY, TepMHUHOTIOTHs. [Torck
KIoueBbIX  cioB. CrnoBooOpaszoBatenbHble cyhdukcel. Pabora Hajg mepeBogoM TeKCTa IO
CHEIHATbHOCTH.

Ha mnpakTtruecknx 3aHATHSX pa30MparoTCs Takue JICKCHYSCKHE TPYAHOCTH TIepeBOja Kak
MHOTO3Ha4YHbIE CJIOBA, ()Pa30BbIC TIATOJIbI, MHTEPHAIIMOHATU3MEI U «JIOXKHBIC APY3bs MEPEBOTINKA,
TEPMHUHOJIOTHS. BEITIOTHAIOTCS ClielualbHbIe YIIPaXXHEHHs, padoTa HaJl TEKCTOM HCT C OpUCHTAIHEH
HAa BBINIEyKa3aHHBIC SBICHUS.

Yro Takoe TepMHUH?

W3BecTHO, 4TO Hambojee OOMIMM MPU3HAKOM HAYYHO-TEXHHUYECKOHM JHUTEpaTyphl Ha JTOOOM
SI3BIKE SIBJISIETCS OOJIBIIIAS HACKIIIEHHOCTD TEKCTa CICIIHATbHBIMA TEPMUHAMH W TEPMHHOJIOTHUSCKUMU
COYETAHHUSIMHU.

CroBo, Kak MpaBWJIO, MHOTO3HAYHO, KOHKPETH3alldsg TOTO WM HWHOTO 3HAYCHHS CJIOBA
obecrnieunBaeTcs KKl pa3 KOHTEKCTOM. IMEHHO KOHTEKCT JIMKBUAUPYET MHOTO3HAYHOCTH CJIOBA.

TepmuH - TOXe CIOBO, HO 00JaaloOIIee WHBIMH XapaKTEePUCTHKaMU. TepMHH -CJI0BO WJIHM
CJI0BOCOYETAHHE, SIBJISIONIEECS] TOYHLIM 0003HAYEHHEM OINpPeIeJeHHOT0 MOHATHS B 00JacTH
HAYKHM, TEXHUKH, UCKYCCTBA, 00IECTBEHHON *KM3HH U T.Jd. TEPMUHOM MOXXET OBITH CIIOBO HWJIH
CIIOBOCOYETAHHE, HO COOTHECEHHOCTh MX BCErJa OJHO3HAa4YHA. TepMHH BCErJa YKa3bIBaeT Ha OJHO
MOHSATHE WU OJUH 00BEKT (JTMOO0 HECKOJIBKO OJMHAKOBBIX OOBEKTOB).



1. OnHO3HAYHOCTH TEPMUHA - HAIMYHE TOJIBKO OJHOTO 3HAYCHMS B MpeesiaXx JaHHOH obmacTu
3HaHUA (TEPMUH CTAaHOBHUTCS HE3aBUCHUMBIM OT KOHTEKCTa). MHOTHE TEpMUHBI MHOTO3HAYHBI B Pa3HBIX
OTpacisiX HayKH M TEXHHUKH, Hampumep, "mHTepdepeHuus” - B paguOTEXHUKE YIOTPEONseTCS s
0003HAUYEHHUS SBJICHUS HAIOXKEHHS AJIEKTPOMArHUTHBIX KOJEOAaHUN M CBS3aHHBIX C 3TUM B3aHMHOTO
YCUJICHHS WK OcTa0IeHus ATUX KOJIeOaHMif; a B IMHTBUCTHKE - 3TO BIMSHUE OJHOTO A3bIKA HA JPYron
(TIpu U3yUYEHUH S3BIKOB).

COBOKYIMTHOCTh TEPMHHOB JaHHOW O0JIACTH 3HAHHUS COCTaBIsET e TepMHHOJIOru. B
npejenax TOM TEPMUHOJIOTUU BCE TEPMHUHBI OJIHO3HAYHBI. TepMUH - 3TO CIIOBO WJIU CIOBOCOYETAHUE,
S3BIKOBOW 3HAK KOTOPOTO COOTHECEH C OJIHUM IMOHITHEM HJIM OOBEKTOM B CHCTEME MOHATUHN JTaHHON
00JacTh HAyKH U TEXHUKH.

Opnaxo cieyeT UMETh B BUJy, UTO B PsIZie CIy4aeB HaOJI01aeTCsl COBEPIIEHHO OIPEIEIICHHAs
MHOT03HaYHOCTh TEPMHHOB, KOT/Ia OJJHO M TO K€ CJIOBO B IpezesiaX OJHOM M TOM ke OTpaciu 3HAHUS
0003HaYaeT Kak MpoIece, TaK U Pe3ysIbTaT STOro Ipoliecca, HaupuMep:

nepeBoj - 1) BUA IeATENbHOCTH; 2) pe3yibTaT 3TOH AESITENbHOCTH, T.€. TEKCT Ha JIPYroM
SI3BIKE;

TepMou3oJsaLMs - 1) mporiecc; 2) Marepual.

2. Kparkocth # CIoCcOOHOCTH JaBaTh pa3JIMYHBIC IPOWU3BOIHBIC, HEOOXOAMMBIEC IS
mudepeHIrauy TOHITHIA.

B cBsi3u ¢ 9TUM B TEXHUKE HAONIOIACTCS TaKOE MOJIOKEHUE, Korjaa Uit 0003HauYEHHs KaKOTro-
100 MOHATHS B CUCTEME TEPMUHOJIOTUU JIOMYCKAETCS HAIMYUE ABYX MapauleNbHbIX TEPMUHOB, OJIUH
13 KOTOPBIX XapaKTEPU3YEeTCs MAKCUMAJIbHOW TOYHOCTBIO, a JIPYrol MaKCHMAJIBHOW KpPaTKOCTHIO,
Hanmpumep, "MHOroga3HbIil KOJUIEKTHUBHBIA JBUTATEIh MapalIeIbHOrO0 BO30OYXKICHHS C JBOHHBIM
KOMILIEKTOM IIETOK" u ero ayruiet "asuratens [lpare".

EcrecTBeHHO, 4TO BTOPOM TEPMUH HaXOAUT Ojarojapsi cBOeil KpaTKoCTH Hamboliee IMUpPOKOe
pacnpocTpaHeHHe. 3HaHUE CYIIECTBA BOIIPOCA, OMKCHIBAEMOI0 B IEPEBOIMMOM MCTOUYHHUKE, [TO3BOJISIET
NePEeBOIYMKY MPAaBUIBHO PEIIUTh BOIIPOC O BBIOOPE COOTBETCTBYIOIIETO TEPMHHA.

3. Crunuctuyeckass HEUTpanbHOCTh. OCOOEHHOCTBIO TEpMHHA SBJSIETCS TO, 4YTO, €ro
€IMHCTBEHHON (YHKLUEH sBiISeTCs Ha3BaHWE IOHATHUSA, NPU STOM KaKHe-TMOO 3MOIMOHAIBHO-
AKCIIPECCUBHBIE MOMEHTHI ITOJIHOCTHIO UCKIIOYAIOTCS.

S3pIKOBasi 00pa3HOCTh C TPYAOM MOJAAETCS MEPEeBOAY U CTPEMIIEHHE K €€ COXPAaHEHHIO B
MIEpPEeBO/IE 3a4acTyl0 NMPUBOAUT K 3aTEMHEHHUIO CMbICIIA TIEPEBOAMMOIO, a 3TO OCOOEHHO HEIOMYCTUMO
IIPU TEepPeBOJIe TEKCTOB HAYYHO-TEXHUYECKOH JIUTEpaTyphl, TPeOYIOIUX MAaKCUMalIbHON TOYHOCTH U
scHocTu. [losToMy mipu mepeBo/ie HAYyYHO-TEXHUYECKOW TEPMHHOJIOTMH, B TOM YHCJIE HOBOM,
A3BIKOBasi OOPa3HOCTb CHW)KAETCs, U MEPEBOAMMOE CIOBOCOYETaHHE Inepedpasupyercs cpeacTBamMu
pPYCCKOrO si3pIKa Tak, 4TOObI coJiep’kKaHHWe ero ObUIO TMOHSATHBIM M 3BYYajO JIOCTaTOYHO
TEPMHUHOJIOTHYHO B COOTBETCTBMM C HOpPMamMH PYCCKOIO BapuaHTa CTHJIA HAY4YHO-TEXHMUYECKOM
JUTEepaTyphl, 3HAYUTEIIbHO O0Jiee CTPOroro B OTHOLIEHHMH OOpPa3HOCTH, YEM AHTJIMICKOro, a TaKxke
OBbUIO 10 BO3MOXKHOCTHU YJOOHBIM JIJIsl IPOU3HOILIEHHSI, KPATKUM U JIJAKOHUYHBIM, HalIPUMED:

wash and wear — npotuBocMuHaemasi 00padboTka (OykB. "ctupait u Hocu");

Killer circuit - (te.) cxema popMUpOBaHUS 3aTUPAIOIIUX UMITYIbCOB.

[Topoii TO, 4TO MBI IPUHUMAEM B @HTJIUIICKOM TEKCTE 3a 00pa3HOE CIOBO WJIM CIOBOCOYETAHUE,
y’K€ JaBHO YTPaTHJIO CBOIO SMOLMOHAIBHYIO OKPACKY, BBIPA3UTENIBHYIO CHIY, U IO3TOMY IEPEBOIUTD
HaJ0 HEUTPaJIbHBIM CIIOBOM-TEPMUHOM, MaKCUMaIbHO MEPEJAIOLINM COAEepHKAHUE MOHSATHS.

[TocoOuem It OTHICKAHUSI HAayYHO-TEXHHYECKUX TEPMUHOB SBISIOTCS IOJUTEXHUYECKHUE,
oTpacliieBble, Y3KOOTpacieBble cloBapu. BcTpedas B TekcTe OpuUIrMHajla TEPMHUH, HSKBHBAJIEHTA
KOTOPOMY HE HMMEeTCs B HAYYHO-TEXHMUYECKHX CJIOBapsX, MEPEeBOJUMK JIOJDKEH MOA00paTh €ro 1o
OTpaclieBbIM  CIIPAaBOYHMKAM, CIIEHUAIbHON JIUTEpaType WIM YTOYHUTH BO3MOXHOCTH €ro
HCIIOJIb30BaHUS B SI3BIKE NIEPEBOJIA CO CIELIUATUCTOM.

Cydpuxcot

-er (cyddukc arenra AeicTBus; npuOaBiseTcs K r1aroibHoil ocHoBe ). CyIIecTBUTEIbHOE C
cypbukcom -er obOo3Havaer naesTens (mpodeccrro, CHeuaabHOCTh, JIMOO TpeaMeT, Mpuodop,
MEXaHHM3M ), BBIIOJHSIOLIETO OIIPEIETICHHBIE OlIEPALIUU



Jist  packpeIThst 3Ha4eHHWs TOMOOHBIX CIIOB, BBIJSISIOT OCHOBY TJlaroja, a oOT
COOTBETCTBYIOILETO CIIOBA, I CJIOB, 00Pa3yloT CYIIECTBUTENIbHOE, 0003HAYAIOIee areHTa JeicTBus,
Hanpumep: killer - mogaButens; noisekiller - mymonogaBuress:

hopper — xoHTeitHep I pa3OpachIBaHUS TUIOJIBHBIX OTpakaTeael (CKa4oK -OJHOKPATHOE
OTpaX€HUE PAJUOBOIH).

HeoOxoaumo 00s3aTensHO TPOBEPUTH, COOTBETCTBYET JIM MOJIYYECHHOE 3HAUEHUE CJIOBA BCEMY
3aJJaHHOMY KOHTEKCTY.

OdyeHb YacCTO PacKpHITHE CIOBAa HEOOXOAMMO COUYETaTh C MPEABAPUTEIbHBIM OMHCATEIHHBIM
nepeBonoM. Ilpu cyddukce -ef MOKHO NMPUHTH K OMHCATEILHOMY MNEPEBONY Yepe3 MPHAATOYHOE
MPEJJI0KEHUE C COIO3HBIM CIOBOM "TOT. KTO", "TO. 4TO" -""COBEpIIAeT NEUCTBUE MO IIarojly OCHOBBI",
HarpuMmep, icer; to ice - 3aMopaxuBarh + -ef = TO, YTO 3aMOPAXXUBACT, TO, YTO XOJOJHUT, T.C.
XOJIOIMJIBHUK, XOJIOIUJIbHASI YCTaHOBKA.

YacTto cymniecTBUTENBEHOE C CYPPUKCOM - MOKHO MEPEBECTH Ha PYCCKHM S3bIK MPHUYACTHEM,
00 OMHUCATENBHBIM MIPUYACTHBIM 000pOTOM, HampuMep, time-Saver -nmpucnocodieHue, YIKOHOMSIIEE
BpeMsL.

-able - MoxxeT coderaThbes ¢ TIarOIbHBIMH OCHOBAMH U O3HAYaTh BO3MOXKHOCTH IOABEPraThCs
JEWCTBUIO MO TJIarojy OCHOBBI, Hampumep, a nailable steel car flooring (to nail - 3abuBate TBO31IN).
Tak kaKk B pPYCCKOM S3bIKE€ HE CYIIECTBYET COOTBETCTBYIOIIETO MpPUJIAraTelbHOrO, MEPEeXOJAUM K
OMHUCaTeIbHOMY TI€PEBOAY: '"Takoil, 4TO B HEro MOXHO 3a0uBaTh TBO37au". B coOTBeTCTBUHU C
KOHTEKCTOM BCE€ BbIpa)kKeHHE Oy/AeT BHITJISACTh Tak: "CTallbHOM HACTWUJI BaroHa, B KOTOPBIM MOXHO
3a0uBaTh rBO3AU".

-ize - MOXeT COOTBETCTBOBaTh PYCCKOMY -M3MpOBaTh, Hampumep, to modernize -
MOJICpHU3UPOBaTh. YacTo TakWe TIiIarojikl MOTyT OBITh TEPEeBENCHbI Ha PYCCKUU SI3BIK TOJILKO
OTHCATENHHO.

-ist, -ant — kak ¥ B PYCCKOM sI3bIKE YHOTPEOJSIOTCS sl OOO3HAYCHHUS CIICIHAIHCTOB,
HanpumMep, chemist - xumuk, consultant - koHcyIbTaHT;

-ing, -ment — BbIpa)karoT MPOIIECCHI, XOTSI BCTPEUYAIOTCS U B CYIIECTBUTEILHBIX, 0003HAYAIOIINX
MpeIMeThI, HanpuMep, creshing - rpaJalmoHHbIE HCKaXXeHUs, replacement - 3amelieHre, 3aMeHa;

-ion, -ance, -ece - BBIPAKaIOT TJIIABHBIM 06pa30M OTBJICUEHHBIE MOHITHA, IEHCTBHS: action
(meficTBue), maintenance (TEKyIIUH pEMOHT);

-ship, -hood, -ure - BeIpaxkaroT cocTOsiHUE, sABJACHWE, Hampumep, relationship -oTHoIEHUE,
CBSI3b.

IIpucraBku

3HaueHue Hambolee pacmpoCTpaHEHHBIX MPEPUKCOB OOBIYHO JaeTCs B OOIIUX CIOBapsX.
3HaHMe 3TUX 3HAYEHU JUIs IepeBOAUMKA 0053aTeNbHO, T.K. MHOTHE CJIOBA, TOCTPOEHHBIE C TOMOIIBIO
npeUKCOB, B CIOBApU HE 3aHOCATCS.

under - He0-, HUXKe 00bIUHOTO, Hanpumep, underdamping- cmaboe 3aryxanue (pas.);

OVer - mepe-, CBepX, Ype3MEPHO, HAIIPUMEP, OVEITUN - BBIXOJI 3a MIpeienbl (BUT.);

as — ynotpebisiercs,Jalle BCEro,B HayYHO-TEXHMUYECKOM JMTepaType U B COECIUHEHUH C
npudactueM Il o3HauaeT, 9To mpeaMeT HaXOJUTCS B TOM BUE WIH COCTOSSHUH, KOTOPOE OH MpHUoOpen
B pe3ynbTare paboThl, MPOJCIAHHOW HaJ HUM, Hampumep, as-Cast- B aurtoMm Buie, as-received - B
MOJIYY€HHOM BH/IE.

IIponykTuBHBIE NpeduKCHI
re - CHOBa, 3aHOBO, HapUMeEp, recount- MEPECYUTHIBAT;
de - mpumaeT cI0BY MPOTHUBOIOIOKHOE 3HAUEHHE, HanmpuMmep, decolour - oOecIBeUnBaTh;

€N - mpuaaeT 3HAYCHHWE BKIIOUEHMS BHYTPb YE€ro-To, 4acTb CO 3HAYEHUEM . '"Jenats",
HarpuMmep, encircle - "okpyxartsp", "nenate Kpyr", encrust -"TIOKpBIBaTh KOPKOM'".
Konsepcus

Kirod K TOHMMAaHWI0O MHOTHX TEPMHHOB, OTCYTCTBYIONIMX B CIIOBapsX, JaeT SIBICHHUE
KOHBEPCHH, T.€. IIepexo/ia CJIOBa B APYTYIO YacTh peun 0e3 npubdaBieHus cyQphUKCOB (SIBICHUE OYCHb
XapakTEepHOE JUIsl aHTIUHCKOTO s3bIKa), Hampumep: to talk - pasroBapuBath; talks - meperoBopsl; a
place - mecro; to place - momemiars.



YroObl OCYHIECTBUTh MPABUJIBHBIN TEPEBOJ, HAXO TMEPEOCMBICINUTh JaHHOE CIIOBO,
IPUMEHUTEIBHO K €ro HOBOM ()yHKIMH. B Takux cilyyasix HaJo MOMHHUTh, 4TO (YHKIUS CJIOBa B
AHTJIMICKOM SI3BIKE, KaK MPaBUIIO, ONPEAEISAETCS €ro IMOJOXKEHUEM (MECTOM) B mpeiokeHuu. s
TOrO 4YTOOBI YSICHUTBH ce€0€ POJib OTJENIBHBIX JIEMEHTOB B MPEJUIOKEHUH, HA/l0, IPEXK/IE BCEro, HAWTH
riaroj-ckazyemoe. Torna CTaHyT SICHBIMU U BCE IPYT'HE 3JIEMEHTHI IPEI0KEHHUS.

HanOonee pacrnpocTpaHEHHBIM BUAOM KOHBEPCUU SBISETCA 00pa3oBaHME IJIaroJioB OT UMEH
CYLIECTBUTEbHBIX, HAIIPUMED:

motor - nurarens"; to motor - paboTaTh B IBUTaTEIbHOM PEKUME;

power -cujia, MOIIHOCTb, JHEPIUs; t0O pPOWET - IPUBOJAUTH B IBUIKEHHUE.

OOpatHsblii mpouecc (T.e. 00pa3oBaHME CYLIECTBUTEIBHOIO OT IJIarosia) OTMEYaeTcs pexe,
HaIpumep:

to make - usroraBiuBaTh; a make — M3roTOBJICHHE.

B nanHOM ciywae mepexoi W3 OAHOM, YaCTH pe4yd B JPYIYyI0 COBEpLIaeTcs JErKo, T.K. B
PYCCKOM $I3BIKE €CTh CJIOBO B MCKOMOMH 4acTH peuu. B Tex ke cirydasx, Korjaa B paspsijie JaHHOW YacTu
peur B pYCCKOM SI3bIKE HET COOTBETCTBYIOLIETO CJIOBA, HA/10 NEPEXOUTh K ONUCATENIbHOMY IEPEBOY,
Hanpumep:

Safety is a must!

CymectBurenbHOe a must B CIOBapsX OTCYTCTBYeT. IIpoMexyTOuHbIi IepeBOi:
"Be3omacHOCTh 3TO AOJDKEHCTBOBaHWE", T.e. "TO, 4TO MOMKHO OBITH". OOpaboTaHHBIA TEPEBO:
"besomacHocth -  HeoOxomuMmocTh!"  OxoHuaTenbHbi  Bapuant: "CoOmogaiiTe  TeXHUKY
6e3onmacuoctu!"

HNHTepHANMOHAIN3MBI H JIOKHBIE IPY3bsl IePEeBOAYHKA

HHTEepHAIMOHATIM3MBI - 3TO CJIOBA, BCTPEUYAIOIINECS B PsAJE S3BIKOB M 00Jaaromye B TOW HUIIH
MHOW cTeneHW (OHETHYECKUM, TPaMMAaTHUYECKUM M CEMaHTHYECKHMM CXOJACTBOM: reactor, proton,
electronic, resonance.

WHTepHauMoHadbHAss ~ JIEKCMKAa  HAayYHO-TEXHHYECKHX  TEKCTOB BKJIIOUAET KaK
TEPMHUHOJIOTHYECKHE, TaK U HETEPMUHOJOTMYECKHE €IUHUIBL. HTepHAlMOHaIM3Mbl COCTABIISIOT
npuMepHo 50% Bcex MOJHO3HAYHBIX CJIOB B HAYYHBIX TEKCTaX, BBICTYIAs MOJIMHHBIMHU JIPY3bIMHU
nepeBoquuka. OAHAKO HEpEeAKU ciaydyau, KOTJa BBHJY HECOOTBETCTBHS 3HAUEHUI MapajulebHBIX
MHTEPHALMOHAIM3MOB BO3HUKAIOT 3HAYUTEIBHBIE CMBICIOBBIE M CTUIMCTHUYECKHE HCKAXECHHUS INpU
OyKBaJIbHOM IiepeBojie. B Takux ciydasx Takue CJIOBa BBICTYNAIOT B KayecTBE "JOXKHBIX Jpy3en”
IIEpPEBOUHKA.

MHorue MHTEepHAIMOHAIBHBIE OOIIEHAyUHbIE ClIOBa, HampuMep analysis, candidate, scenario,
critical, originality, history, pioneer, revolutionary, practical, signal, traditionally u ap., perysspHo
BCTpEYAIOIIMECS B HAYYHO-TEXHMUYECKMX TEKCTaX, BBICTYNAlOT B pOJM '"JOXKHBIX Jpy3en”
NEpEeBOUYMKA. OTH aHIJIMIICKHME CJI0Ba COBHAJAIOT C PYCCKUMHU MApALIENIMH B CBOMX
MHTEPHALMOHAJIBHBIX 3HAYEHUAX U MOITOMY JIETKO OTOXKJECTBIISIFOTCS MpH nepeBoje. B pesynbrare
TaKUX OTOXJIECTBJIEHUH HapyllaeTcst JTUOO CMBICI BbICKa3bIBaHUS, JUOO CTUIMCTUYECKHE HOPMBI
s3bIKa MepPeBo/ia.

IIpu nepeBoAe TakuMX CJIOB MNEPEBOAUMK HEPEAKO NAET HWHTEPHALMOHAIBHOE 3HAYEHHE
MHTEPHALIMOHAIM3MOB, 3a0bIBasi O TOM, YTO B IUIaHE COJEpPXKaHUS IOJTHOE OTOXKJECTBJICHHUE CIIOB
ObIBaeT JaJIeKO HE BCET/a.

Yro kacaeTcs MHTEPHALMOHAIBHON TEPMHUHOIOTHH, TO 00BEM 3HAUEHUN MHTEPHAIIMOHAIbHBIX
TEPMHHOB B Pa3HBIX SA3bIKaX 4acTO COBIIAJAET, HAIpUMep, reactor - "peakrop", proton - "mpoToH",
electronic - "anektponHsIii", resonance - "pe3oHanc" W T.A. (pa3nuuus B 00beMe 3HAUCHHH TaKKe
UMEIOT MecTO). B ciyuae oOmIeHay4YHbIX NapajyIeNbHBIX WHTEPHAIIMOHATU3MOB HAOIIOAAeTCs
CYIIECTBEHHOE PAaCX0KJICHHE CMBICIOBOTO cojiepkanusl. [IpakTuyecku Bce aHIIMKCKKE OOIIEeHayYHbIe
MHTEPHALMOHAIM3MBl MHOTO3HauHbl. [lo cpaBHEHMIO € pPYCCKMMH MHTEpPHALMOHAIN3MAMHU OHU
obOnagaroT OoJjiee MMUPOKUM 0O0BEeMOM 3HadeHHi. Hepeako oIHO WM HECKOJBKO 3HAYCHHWM aHTJIHi-
CKOro OOIIEHayYHOr0 WHTEpHAIIMOHATU3Ma IOJHOCTBIO COBHANAIOT C IMapajuIeibHBIM PYCCKHM, a
OCTaJIbHBIE PACXOSATCA.



1. Make a careful study of the following groups of words. Note the difference in the meaning in
English and in Russian and suggest the appropriate equivalents.

1. actual // axryanensrii; 2. appellation // anemnsiuwms; 3. aspirant // acnupanrt; 4. balloon //
6ammon; 5. baton // 6arown; 6. billet //6unet; 7. compositor // kommosurop; 8. concern // konuepH; 9.
depot /I nmeno; 10. direction // mupexums; 11. fabric // dabpuka; 12. genial // reawansubii; 13.
intelligence // watemurenuus; 14. motion // mouumon; 15. motorist // motopuct; 16. obligation //
obnuranus; 17. physique // ¢usuk; 18. probe // mpoba; 19. protection // mporekiwst; 20. pathos //
nadoc

2. Note the meanings of the English international words and translate them in the examples
cited below.

1. extravagant adj. 1. spending much more than is necessary or prudent; wasteful; 2.
excessively high (of prices)

We mustn't buy roses — it is too extravagant in winter.

2. catholic adj, (esp. likings and interests) general, wide-spread; broad-minded; liberal;
including many or most things

Mr. Prower was a politician with catholic tastes and interests.

3. dramatic adj. 1. sudden or exciting; 2. catching and holding the imagination by unusual
appearance or effects

How would you account for such dramatic changes in the situation?

4. minister n. 1. Christian priest or clergyman; 2. a person representing his Government but of
lower rank than an ambassador

The British minister at Washington was requested to notify his Government of a possible
change in the agenda of the forthcoming meeting.

5. routine n. the regular, fixed, ordinary way of working or doing things

Freguent inspections were a matter of routine in the office.

6. pathetic adj. 1. sad, pitiful; exciting pity or sympathetic sadness; affecting or moving the
feelings; 2. worthless, hopelessly unsuccessful

Perhaps it was merely that this pathetic look of hers ceased to wring his heart-strings.

7. pilot n. 1. a person qualified to steer ships through certain difficult waters or into or out of a
harbor; 2. a guide or leader

Before entering on his literary career Mark Twain was employed as pilot on vessels going up
and down the Mississippi river.

8. student n. (of smth.) a person with a stated interest; anyone who is devoted to the acquisition

of knowledge



The recently published work of the world-known ornithologist will be interesting to any student
of bird-life.

3. Explain why the Russian words similar in form cannot be used as substitutes for the English
words in bold type.

1. Tolstoy devoted the remainder of his life to writing little pamphlets, preaching peace and
love and the abolition of poverty. 2. The navigator on an aircraft must have a good eye for spotting
the slightest error in case the robot pilot goes out of control. 3. The boy is quick and accurate at
figures. 4. He kept that TV going from noon till long past midnight. Away from it for any length of
time he actually became confused and disoriented. 5. His faith in himself and his project was a
delicate thing at best. 6. She smiled and Joe was touched suddenly by the very special beauty of the
lady — by the still-young blue of eyes that were more deeply sympathetic than truly young eyes could
ever be. 7. This indecision consumed the better part of an afternoon. It was typical of the kind of
paralysis into which his mind had fallen. 8. Covering a portion of wall from ceiling to floor, were
several long strips of paper on which had been painted in black the legend: "It's later than you think."
9. We met at the academy, roomed together and immediately felt that rare and wonderful rapport that
lights up when two people get along beautifully. 10. Efforts have been made to show that Wishart
carried his doctrine into practice; that he was an agitator and may well have been an intermediary in
the murder plot against Beaton.

4. Translate the following sentences with particular attention to the translation of
pseudointernational words.
1. When he was fifteen Chopin entered his father's school for academic studies. 2. It was largely due to
Eisner's sympathy and understanding that Chopin was able to evolve a personal style of writing almost
from the very beginning of his creative career. 3. His desire to leave Warsaw was intensified by a
schoolboy love for Constantia Gladkowska, a singing student. A change of scene seemed the logical
prescription. 4. He was bored with the city and agonized by his unrequited love. 5. His father provided
him with funds and in the summer of 1829 he came to Vienna. 6. World War | was a dramatic
demonstration of the fact that capitalism had plunged into an incurable general crisis. 7. The
President's tour of the flood-stricken areas dramatized the fact that the terrible tragedy presented, in the
first place, a federal problem. 8.Reason told him he was in the presence of an archenemy, and yet he
had no appetite whatever for vengeance. 9. More than 500 senior British scientists from 20 universities
signed a pledge boycotting research for the American Strategic Defence Initiative, popularly known as
Star Wars.

5. Translate the following sentences with particular attention to the translation of

pseudointernational words.



The academic view has been (and remained) that... 2. This paper addresses the activity and
trends in the automotive electronics. 3. These design activities can be performed. 4. Today, optical-
fiber communication systems have entered the phase of actual use at several power companies in
Japan. 5. This problem was addressed by Lorell and Lui in Ref. 5 in discussing the effect of the
rotation of the primary. 6. LED's are adequate for data links and are already extensively used. 7. "We
are developing a more aggressive program", says Prince. 8. The analyses are not in agreement with
each other, and, in some cases, conflict with observations. 9. Several candidate detectors were
considered for high-data rate receiver service. 10. The categories employed express the author's
present-day view-point, no more, no less. 11. IBM, which has in the past championed a double-lattice
structure for achieving higher densities, is also working with... 12. The result is conservative. 13.
critical hardware. 14. ...EROS systems based on the use of expensive and delicate atomic clocks in
each aircraft. 15. This was demonstrated experimentally by Gebhard and Smith. 16. The latter effect
is not so well documented. 17. This required a dramatic change in the processor/memory
interconnection structure. 18. Such devices show a dramatically reduced efficiency. 19. The 61885 is
an elegant single-chip solution to speech synthesis. 20. The emphasis of the paper is twofold. 21.
Evolution almost always encounters some resistance. 22. ...hard-to-use, exotic materials. 23. This
paper focuses on measurement and of hard failures in multiprocessors. 24. Such a multiplexing
function makes it possible to build a network flexibility to a geographical distribution of terminals.
25. ...the higher the frequency, the finer the geometry of the emitter "fingers". 26. historical rates of
return. 27. Historically, this experiment was manually operated with the data recorded on a printer. 28.
Ideas for future work are discussed in an appendix. 29. ...here or there in the semiconductor industry.
30. In this approach, intelligence is distributed throughout the system instead of being concentrated in
the CPU. 31. The Incoterm Corp. has introduced two intelligent terminals... 32. Besides the window
effect which is intimately tied to signal processing... 33. Yet people are not aware of this massive
ambiguity. 34. ...the effort to minimize chip growth can create production problems that lower yields.
35. The maximum Reynolds numbers are based on an optimistic length. 36. The book is organized in
11 chapters. 37. The original problem will be called Problem A to distinguish it from the variable
endpoint problems that will be introduced later. 38. Originally proposed by Thompson CSF, the idea
is to detect errors in table position by laser interferometry. 39. Petrol engines can be run at a speed of

3,000 revolutions per minute or more.

Tema 3 I'paMMaTHuUECKUE TPYAHOCTH NIEPEBOIA

BeisiBneHne ©W mOpeojiosieHMe  rpaMMAaTHYecKMX  TpyAaHocTed  mepeBoja.  ClloKHbIE
WHOUHUTUBHBIE KOHCTpYKuMU. He3aBucumblii npuyactHeld 000por. ['epyHamnanbHbIl  000pOT.
CrpanatenpHblii 3a0r. [Topsiok CI0B aHTIMIICKOTO TTOBECTBOBATEIILHOTO TIpeayiokeHus. Pabora Haz
MepPEBOJAOM TEKCTAa MO CIEHATIbHOCTH.

Absolute Participle Construction /He3aBucHMblii NPUYACTHBIH 000pOT/.




OOGOpOTHI, B KOTOPBIX TPUYACTHE BRIPAKAET JIEHCTBHE, HE OTHOCSIIEECS K JIUITY (TIPEIMETY),
0003HaYCHHOMY MOJIKALIIM MPEUIoKeHUs. B aToM cityuae neiicTBue, BRIpaKEHHOE IPUYACTHEM
OTHOCHUTCS K JIUILY (WM IPEeaMETy), 0003HaYCHHOMY CYIIECTBUTEIHHBIM B O0ILEM MajieKe HITH (Pexe)
MCECTOMMCHHUEM B UMCHUTCIIBHOM I1a/ICXKE.

The student knowing English well, the examination did not last long.— Tak kak cTyaeHT X0opoIIo 3HaI

aHFHHfICKHfI, OK3aMCH HEC 3aHsJI MHOI'O BpEMCHHU.

Compare: Knowing English well, the student can translate the text without a dictionary. (Ilpocroii

MPUYACTHBIA 000pOT) — XOPOIIO 3HASI AHTIIUHUCKHM, CTYJACHT MOYKET IIEPEBOIUTH TEKCT O€3 CIIOBapsI.
OcobGeHHocTH nepeBoaa

He3agucumutii npuuacmubstii 060pom ecezoa gvloensiemcs 3anamoimu!

1. Ecnum He3aBUCUMBIM NPUYACTHBIA OOOPOT HAXOAWUTCA B Hayalle MPEUIOKEHUS, TO OH
NEPCBOJAUTCA MPUAATOYHBIM MPCAJIOKCHUCM U BBOAUTCA CIIOBAMU: makK Kak, KOZ@CZ,' nocie moeo Kak,
NOCKOJIbKY, 8 GMay moco, ¥mo, eciu.

e My sister having lost the key, we couldn’t enter the house.— Tak kak Most cecTpa morepsiia
KJIFOY, Mbl HE CMOT'JIN BOUTH B I0M.

2. Ecnu He3aBUCHMBIN NPUYACTHBIM OOOpOT HaXOAUTCA BO BTOPOM 4YaCTU MPEAJIOKEHHUS, OH
MNEPCBOJAUTCA CaMOCTOATCIIbHBIM MPCAJIOKCHUEM U BBOJUTCA COXO3aMU d, U, npUudem.

e That plant produces large quantities of pig-iron, most of the pig-iron being turned into steel.
— DOTOT 3aBOJ TNPOW3BOAWUT OOJIBIIOE KOJMYECTBO WYYryHa, INpHUYEM OoJblas dYacTh YyryHa
nepepadbaThIBacTCs B CTANIb.

3. I/IHOFI[a BCTPCHANOTCS HE3aBUCUMBIC IPUYACTHLIC O60p0TBI, Ha4YMHAOMMECA C with.
HepeBOI[HTCH OHH TaK XK€.

e With America and Britain spending large sums on rearmament, it is hard to believe that
there can be any serious decline in the demand for metals. — Tak kak Ameprka u bBpuranust TpatsT
OobIINE CYMMBLI Ha MEPCBOOPYKCHUC, TPYAHO IMMPEATIOIOKUTDH, YTO MOKET OBITE CCPBE3HOC CHUKCHUC
CIIpoCa Ha METaJll.

CioxHble ”THPUHUTHBHBbIC KOHCTPYKIUH

Complex Object with the Infinitive — CiioxHoe qonosiHeHue ¢ HHPUHUTHBOM
It consists of two elements:
1 —anoun or a pronoun; 2 — infinitive
1. After verbs of sense perception (hear, see, watch, feel, notice, observe) bare infinitive is used
without “to”.
I watched the boy play.— I cmoTpen, kak ManbYMK Urpall.
| felt him touch me. - 5l ayBcTBOBaNA, KaK OH MPUKOCHYJICS KO MHE.
2. After verbs of mental activity (understand, know, realize, think, believe, suppose, consider,
expect, find)
Everybody considers her to be clever.— Bce cunrtaror €€ yMHOI.
They expected me to arrive on Monday.— OHu 0XHIaJIH, YTO s IPUEAY B TOHECTbHUK.
3. After verbs expressing feelings and emotions (like, dislike, hate, love, want, wish, prefer,
intent, desire)
I hate him to grumble. Tepniets He MOTY, KOT/1a OH BOPYHT.
I’d like her to arrive.— 51 6wl X0Tena, YTOOBI OHA MPHEXaJIa.
4, After verbs of compulsion (cause - BeiHyx1aTh, bare, stand — BeiHOCHTB)
Her last words caused him to change his mind.— E€ nmociennue cnoBa 3acTaBIIN €ro nepeaymars. |
can’t bare him (to) smoke. —He BsIHOMIIY, KOTa OH KYPHT.



5. After verbs (make — 3acrasists, have — nomyckars, get — noobuBatscs, let - moszBosnsats) — bare
infinitive is used.

I will not have you talk to her in such a way.— S He mgomyiity, 4TO0 ThI C HEW TaK pa3roBapUBall.

We shall get you do everything in time.— Ms1 100beMcst, 4TOOBI ThI BCE JIe1al BOBPEMSI.

6. After verbs of order and permission (let, allow, order, make, force)
She allowed him to be here tonight.— Ona nmo3Bonuaa eMy 3/1€Ch OBITH CETOIHSI BEUCPOM.
7. Verbs of speech (say, report, declare, tell)

They reported the girl to be the winner.— Ouu cooOImIN, YTO I€BOYKA CTajIa MOOEAUTEIBHUIICH.
Complex Subject with the Infinitive
It consists of two elements. The verbs are mainly used in Passive Voice.

1. With the verbs of sense perception (I'1aromnbl 4yBCTBEHHOTO BOCHIPHUSITHS).
The girl was seen to cross the street.— Bugenu, kak AeBoYKa MEPEX0IHIIA YIIUILY.
2. With the verbs of mental activity— (I'maroiaMu yMCTBEHHO# JIeSITEILHOCTH).

You are supposed to have done the exercises.— IIpeamnonaraetcsi, YTO BbI BHIIOJHUIN YIIPAKHEHUSL.
You are supposed to go there.— IIpeamnonaraercsi, 9T0 BbI MOKAETE TY/A.
3. With the verbs of order, request, permission (make, let, order, force, allow)
I was made to sweep the floor.— Mens 3acTaBuiy MoaAMECTH IOJI.
4. With the verbs of speech
She was reported to be the winner.— Coo0iuim, 4To OHa - TOOETUTEb.
‘ to be likely ‘ MOX0Xe, BEPOSITHO, HABEPHSKA

A New Neutrino Hunt
Fermilab hopes to glimpse a possible visitor from another dimension
By Mark Alpert, Scientific American, September, 2008, P.16.

The detection of extra dimensions beyond the familiar four — the three dimensions of space and
one of time — would be among the most earth-shattering discoveries in the history of physics. Now
scientists at the Fermi National Accelerator Laboratory in Batavia, 111., are designing a new
experiment that would investigate tantalizing hints that extra dimensions may indeed exist.

Last year researchers involved in Fermilab's MiniBooNE study, which detects elusive
subatomic particles called neutrinos, announced that they had found a surprising anomaly. Neutrinos,
which have no charge and very little mass, form out of nuclear reactions and particle decays. They
come in three types, called flavors — electron, muon and tau — and oscillate wildly from one flavor to
another as they travel along. While observing a beam of muon neutrinos generated by one of
Fermilab's particle accelerators, the MiniBooNE researchers found that an unexpectedly high number
of the particles in the low-energy range (below 475 million electron volts) had transformed into
electron neutrinos. After a year of analysis, the investigators have failed to come up with a
conventional explanation for this so-called low-energy excess. The mystery has focused attention on
an intriguing and very unconventional hypothesis: a fourth kind of neutrino may be bouncing in and
out of extra dimensions.

String theorists, who seek to unify the laws of gravity with those of quantum mechanics, have
long predicted the existence of extra dimensions. Some physicists have proposed that nearly all the
particles in our universe may be confined to a four-dimensional "brane” embedded within a 10-di-
mensional "bulk."” But a putative particle called the sterile neutrino, which interacts with other particles
only through gravity, would be able to travel in and out of the brane, taking shortcuts through the extra
dimensions. In 2005 Heinrich Pas, now at the University of Dortmund in Germany, Sandip Pakvasa of
the University of Hawaii and Thomas J. Weiler of VVanderbilt University predicted that the extradimen-



sional peregrinations of sterile neutrinos would increase the probability of flavor oscillations at low
energies — exactly the result found at MiniBooNE two years later.

Energized by the prospect of discovering new laws of physics, the MiniBooNE team soon
proposed a follow-up experiment called MicroBooNE that could test the sterile neutrino hypothesis.
The new detector, a cryogenic tank filled with 170 tons of liquid argon, would be able to detect low-
energy particles with much greater precision than its predecessor could. A particle emerging from a
neutrino interaction would ionize the argon atoms in its path, inducing currents in arrays of wires at the
perimeter of the tank. Scientists could then pinpoint the trajectory of the particle, allowing them to
better distinguish between electron neutrino interactions and other events and thus determine whether
there really is an excess of oscillations at low energies.

Estimated to cost about $15 million, the MicroBooNE tank would be located near the
MiniBooNE detector at Fermilab so that it could observe the same beam of neutrinos. This past June
the lab's physics advisory committee approved the design phase for the project; if all goes well, the
detector could begin operating as soon as 2011. Researchers hope that MicroBooNE will lead to the
development of much larger detectors, containing hundreds of thousands of tons of liquid argon in
tanks as big as sports arenas. Such facilities could search for other hypothesized phenomena such as
the extremely rare decay of protons. "It's a fantastic new technology,"” says Bonnie Fleming, a physicist
at Yale University and spokesperson for MicroBooNE. "And it's crucial for taking the next step in
physics."

Mark Alpert is author of Final Theory (Touchstone, 2008), a physics thriller that features neutrinos
and extra dimensions.



