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BBICIIIETO 00pa30BaHuUs
«TaMOOBCKHUH TOCYapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET»

[NPUHATO YTBEPXJIEHO
pemenniem Yuenoro copera ®I'bOY BO «TI'TY» npuka3oMm pekropa @®I'BOY BO «TI'TY»
30 cents6ps 2019 r. (mporokon Ne 11) 30 centsaops 2019 r. Ne 182/2-04
IMPOI'PAMMA

BCTYNUTEIBHOTO UCTIBITAHUS 10 THOCTPAHHOMY $I3bIKY (aHTJITMICKUH SI3BIK)
quist noctynaromux B 2020 rogy B aclupaHTypy Ha BCE HANPABIIECHUS TOATOTOBKH:

IIporpamMHbIe TpeGOBaHUS 110 BUAAM pevyeBoil 1esiTeIbHOCTH

[Iporpammubie TpeOoBaHMS, MNPEIbSBISIEMble K CIIELHUAIUCTaM, BJIAJCIOIIMM HHOCTPAHHBIM
S3BIKOM  KaK  CpEACTBOM  OCYIIECTBJIEHUS  IOBCEAHEBHOW, JeJl0BOM U mpodeccHoHaIbHON
JeSITEIbHOCTH B MHOSI3bIYHOM SI3bIKOBOM cpejie:

AyaupoBaHue:

* I[IOHUMaHHUE AayTEHTUYHBIX COOOIIEHHWH MOBCEIHEBHOTO, JEJIOBOTO U MPO(ecCHOHATBLHOTO
XapakTepa B MOHOJIOTMUECKOM M Tualoruueckoi popmax;

* W3JIOKEHUE U 00CYXJAEHUE MPOCIyIaHHOW HH(OpMAaLIUK.

I'oBopeHnmue:

MoHonoru4eckast peyb:

* BJIQJICHUE PEUEBBIM 3TUKETOM IOBCEIHEBHOTO, JIEJIOBOTO U MPO(ECCHOHATBHOIO OOIICHHUS;

* NPOBEIECHUE MPE3CHTALNI;

* BBICTYIUICHUSI HA KOH(EPEHIMIX C I0KIaJaMU U COOOILEHUSIMU;

Jnanoruyeckas peys:

* yyactue B Juanore/0ecene, BBIPAKEHHE OIPEJIEICHHBIX KOMMYHHKAaTUBHBIX HaMepeHUi
(3ampoc AOMOJHUTENBHOM, YTOUHSIOUIEH HHpOpMAaIIiY, BEIICHEHME MHEHUsl COOeCeIHUKa U T.1.);

*  OCYIIECTBJIEHME  KOHTaKTOB B CUTyallUsiX  IOBCEIHEBHOTO,  J€JIOBOTO U
podeccuoOHAIIbHOTO OOLICHUS (JIMYHbIE W JIEJOBbIE KOHTAaKThl IO TeneoHy, 0OMeH HHpopMmalueil B
X0J1e CEMUHAPOB/ TMCKYCCUI/MUCITYTOB/ KOH(EPEHIINA ).

Yrenue:

* Bnanenue BceMM BHUJAMU  YTEHHMS JIMTEpaTypbl IO  CHELMAIBHOCTH  Pa3JIMYHBIX
(GYHKIIMOHATBHBIX CTUJIEH (CTaTh, pedeparsl, NEPUOAUUECKUE H3JaHHs, MOHOrpa(uH) C LEIbIO:

* 3HAKOMCTBA C IMyOJUKAIMSIMU I10 OTIPEICIICHHOM MpoOIieMe;

* BBISICHEHUS] OCHOBHBIX HaY4HbIX HaIllpaBJICHUH B 3apyOexHbIX UICTOYHHKAX WH(OPMALINK;

* WCIIOJIB30BAHMS TOJTYYCHHOW WH(POpMAIMU TPU HANWCAaHHH peepaToB, KYpCOBBIX U
JTUTIIOMHBIX Pa0oT.

IMucsmo:

* MHUCHbMEHHOE MU3JI0’)KEHHE HAa NHOCTPAHHOM SI3bIKE HH(POPMALUH, [10JIy4aeMOM IIpY YTEHUU;
* COCTaBJICHUE IUIaHA, HAMCAHKE TE3UCOB, MOATOTOBKA COOOLIEHUH U JJOKJIA/10B;

* pedeprpoBaHie U AaHHOTUPOBAHHUE IPOUYUTAHHON JIUTEPATYpPHI 110 CHEIMATBHOCTH;

* (uxcupoBaHue HEOOXO0AUMON MHPOPMALIUH PU AYAUPOBAHUHU.

IlepeBon:
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* BBINOJHEHNE NICbMEHHOTO IIEPeBOIa TEKCTA 10 CIIEUATILHOCTH CO CJIOBApeM;

* BBIIIOJIHEHUE YCTHOTO MepeBojia TeKCTa (0€3 MOArOTOBKHU);

* aJeKBaTHas IepeJada CMBICIA TEKCTa IO CIEIHATbHOCTH C COOJIOZEHHEM HOPM PYCCKOTO
SI3BbIKA.

Cozlepma}me BCTYIIMTEJBHOI'0O 3K3aM€eEHa 110 aHFﬂHﬁCKOMy SI3BIKY

Ha BcTynuTensHOM 5K3aMEHE IOCTYNAOIMIMK B aCHUPAHTYpPy MOJDKEH IIPOJEMOHCTPUPOBATH
BJIQJICHUE  MHOCTPAaHHBIM  S3BIKOM B  COOTBETCTBUM C 3K3aMEHAI[MOHHBIMU TpeOOBaHUSMU,
MIPEAYCMOTPEHHBIMY IIPOIPAMMOM IMOATOTOBKY MArUCTPa U CIEUAIUCTA.

BerynurenpHbIN SK3aMEH BKIIFOYAET TPU 33JaHUSA:

1. UteHue U NUCHMEHHBIA NEPEBOJ HA PYCCKUH S3bIK HAYYHO-Y4EOHOI'O TEKCTa M0 IIHUPOKOMY
NpoQUIII0 CHENUANbHOCTH C HCMoib3oBaHHeM cioBaps. O0béM - 1500 nedatHbIX 3HaKoB. Bpems
BBITIOJTHEHUS 3a1aHust - 35-40 MUHYT.

2. UYreHue U NOHMMaHUE TEKCTA HAYYHO-MOMYJISIPHOTO XapakTepa 0e3 MCIO0JIb30BaHMsI CIOBapsl.
O6béM - 2000 neuatHbIXx 3HaKoB. Bpems BbmonHeHus 3afganust - 20 mMuHyT. DOpmMa MPOBEPKH —
aHHOTAalUs Ha HHOCTPAHHOM si3blke (50-100 ci0B), OTBETHI HAa BOIPOCHI MIPENOAABATENS 110 COAECPKAHUIO
TEKCTa.

3. becena ¢ sk3aMeHaTopaMM Ha aHIJIMHCKOM s3bIKe MO TeMme: «Mou HaydHble MHTEPEChl U
JTOCTHKECHHSI.

JK3aMeHAllMOHHbIE TPeOOBAHUS K YPOBHIO BJIaJleHUsI peyeBoii KOMMYHHUKAIUel
[locTynatomuii B acmupaHTypy [HOJDKEH BiaueTh opgdorpaduyeckoil, opdosnudeckoi,
JICKCHYECKOW M TpaMMaTHYeCKOW HOPMaMH H3y4aeMOro S3bIKa W IPAaBHIBHO HCIIOJIB30BATh MX BO
BCEX BHUJAAaX pedeBod KoMMmyHHKanuu. (['pammarhueckuii MHHHUMYM BY30BCKOIO Kypca 11O
aHTJIUHCKOMY S3bIKY MpezcTaBiieH B [Ipunoxxenuu 1).
O0beKkTaMM KOHTPOJISAA HA IK3aMeHe SIBJISIIOTCS cileyIolie HABbIKHU:

UreHnue mpearnosiaraeT BIIAJCHHEC HABBIKAMH YMEHHS YTCHHS OPWUTHHAIBHON JIUTEpaTyphl C
podeccuoHaIbHO OPUEHTHUPOBAHHBIM cojepxkaHueM. OLEeHUBaeTCs BIIAJICHHE pPa3jIMYHbIMH BHJIAMU
YTEHUSI C  PA3IUYHOM  CTENEeHBIO  IOJHOTHI M TOYHOCTH TOHUMAHHSA:  MPOCMOTPOBBIM,
03HAKOMHUTEIEHBIM H H3YUYaIOIIHM.

W3yuvaromee uTeHWE NpEAINoiaraeT IOJHOE M TOYHOE IIOHMMAHUE COJAEpKAaHHE TEKCTa.
OneHuBaeTcss yMEHME MAaKCUMaJbHO TOYHO M aJ€KBAaTHO U3BJIEKATh OCHOBHYIO HH(OpPMALUIO,
COJIeprKallylocs B TEKCTE, IPOBOAUTH 0000IIEHNE U aHAIN3 OCHOBHBIX TOJIOKEHUM Hay4HOTO TEeKCTa JJis
MOCJIETYIOLIErO NEPEeBO/Ia Ha PYCCKUMN SA3BIK.

[IuceMeHHBIM TepeBoJ MpennoJyiaraeT IOJHOE M TOYHOE IIOHMMaHUE COJIep)KaHus TEeKCTa.
OneHuBaroTCsl ClENyIOIIME IapaMeTpbl: oOmias aJeKBaTHOCTh IepeBoja (OTCYTCTBHUE CMBICIOBBIX
MCKa)XCHUH); COOTBETCTBHE KOHTEKCTYAJIIbHBIX 3aMEH M MEPEBOMYECKHX TpaHChOpMaHii HAYyIHOMY
TekcTy-ucTouHuKY (I[IprMep TekcTa uist MICHbMEHHOTO TepeBoaa pecTasieH B [Ipunoxennn 2).

O3HaKOMUTEIBHOE YTEHHUE MpEANoaraeT yMeHHe MPOCIeAUTh Pa3BUTHE TEMbl U MOHUMAaHHE HE
Menee 70% ocHoBHOM mHMopMaru. OlEeHUBAETCS PE3IOME MPOYUTAHHOTO TEKCTa: 00BEM, MOJHOTA U
MPaBUIBLHOCTh HM3BJIICYCHHON HH(OpMAIWu; JOTHYHOCTh HM3JI0KEHHUs TekcToBoro matepuana (IIpumep
TEKCTa JUIsl aHHOTUPOBaHUS npezcTasiieH B [Ipuioxenun 3; pekoMeHAalNU [0 COCTABICHUIO aHHOTAllUU
npencranieHsl B [Ipunoxennu 4).

['oBopeHne mpeamnosiaraeT BIaJACHHE IMOATOTOBIEHHOM W HENOATOTOBJIEHHOW MOHOJOIMYECKON
U JMAJOTUYECKOM peubl0 B CHUTyalMsIX JEJIOBOI0 U Npo¢ecCHOHaIbHOro ooOmeHus. OLeHUBaTCs
CONICPKATEIbHOCTh,  aJCKBaTHAs  pealn3alus KOMMYHHKAaTUBHOTO  HAMEPEHHs, JIOTUYHOCTH,
CBSI3HOCTH, HOPMaTUBHOCTh M CTPYKTYpPHAs 3aBEPIICHHOCTh BHICKA3bIBAHHUS.

Pexomennyemas aureparypa
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Y4eOHble NMOCOOMS MO TEXHHUYECKOMY IEepPeBOAY, COJAep:Kallue TEeKCThl M 3aJaHusA IS
OBJIAJICHUSI YMEHMSIMH U HABBIKAMH TEXHMYECKOI0 MepeBOa € AHIJIMICKOr0 Ha PYCCKMH U €
PYCCKOI0 HA AHTJIMMCKUN A3bIKU.

1. DddexTrBHAT KOMMYHHUKALUS [DIEKTPOHHBII pecypc]: yueoHoe nocobue /E.JO. Boskuna [u ap.]. —
Tam00B: OI'bOY BIIO «TTTVY», 2014. — 116 c. - Pexxum JOCTyTa:
http://tstu.ru/book/elib3/mm/2014/Voyakina/

2. Koponesa, JL.IO. Aurnuiickuii 1uisi MEXIyHApOIHON KOMMYHHKAIMU [DnekTpoHHBIN pecypc] /JLIO.
Koponesa, P.II. Munbpyn. - Tam6os: U3n-so ®I'bOY BO «TI'TY», 2016. - 35c. - Pexxum nocryma:
http://tstu.ru/book/elibl/exe/2016/Koroleva_l.exe

3. lllep6akoBa, M.B. Professional English for Engineers [DmnexTponnsliii pecypc]: yde6HOE Tocodue /
M.B. lllep6akoBa. — DneKTpoH. TeKCTOBbIe AaHHble. — OpeHOypr: OpeHOyprckuii rocynapCcTBEHHbIN
yuuBepcurer, OBC ACB, 2015. — 117 c¢. — 978-5-7410-1213-0. — Pexum jocrtymna:
http://www.iprbookshop.ru/52313.html

4. AmnomnmoBa M.A. Specific English (I'pammartnueckue TpymHocTu mepeBona). - M., «MexayHap.
oTHomeHus», 2005. - 136 c.

5. Hyrun C.I1.Yurate, nucatb, ToBOpUThH No-anrnuiicku. PoctoB u//1: denunexk, 2009. - 205 c.

6. Ilymnsuckuii A.JI.YUTeHue U nepeBol aHIIIUICKOW HAyYHOM M TEXHUYECKOM JInTeparypbl. — MUHCK:
[Tormyppu.2000. - 178 c.

7. Py6nosa M.I'Utenue u mnepeBoj aHITMICKON HAaydHOM M TEXHUYECKOW nuTeparypsbl. Jlekcuko-
rpamMMaruyeckuil cnpasounuk. M.: [Iporpecc. — 382 c.

8. Psabuea E. B. HmxenepHoe neno: coBpemenHsle moaxonsl (New Insights into Engineering):
VYyebHoe nmocobue mo aHrIuickomy s3eiky. — Tam60B: U3n-Bo «I'pamoTay, 2008. — 171 c.

9. TepacumoB b.W., I'miBenxkoBa O.A., I'ynuna H.A., Huxynemmna H.JL Illenenxkoa W.B.
AHTIMICKAN S3BIK IS CTICIIMAIMCTOB B 00JIaCTH yMpaBJIeHHs KauecTBOM U ctaHmaptusanuu (English for
Quality Management and Standardization) (yaeOHoe mocobmue). - Mocksa: @opym, 2017. — 160 c.

10. I'epacumoB Bb.W., T'muBenkoBa O.A., I'yamna H.A., Konomeiinesa E.M., Makeea M.H.,
Huxynemuna H.JI. [{enoBoii anrnuiickuii aisa cryaeHToB-3k0oHOMHUCTOB (Business English for students of
economics: YueOHoe nocodue. -M.: DOPYM, 2017. — 184 c.

11. Makeea M.H., Hauepnas C.B., Uykcuna O.B. Texnudeckuil mepeBo]i B MOBCEIHEBHOUN KU3HHU:
Tamo6o08B: U3n-8o TI'TY, 2004. 160 c.

Jlekcuko-rpaMMaTuyecKkue I1oco0usi, CIocoOCTBYHIIME Pa3BUTHIO HABBIKOB BJIaJleHUS
AHTVINHCKUM S3BIKOM.
1. T'yauna H.A., Huxkynemuna H.JIL., HlenenxkoBa W.B.Anrnmiickas rpammaTHKa B YIpPa)KHEHUSX.
3aaHus MO MPaKTUUYECKON rpaMMaTHKe aHIJIMHCKOTO s3bIKa JJIsl CTYAEHTOB HadaibHOro ypoBHs (Focus
on Grammar. A Practice book for elementary students). - Tam6oB: : U3n-Bo Tam0. roc. TexH. yH-Ta,
2007. - 24 c.
2. T'yauna H.A., Huxkynemuna H.JL., [lenenxkoBa W.B.Anrnuiickas rpammaTHKa B YIpPaKHEHHSX.
3ajaHusl MO NPAKTHUECKON T'paMMaTHKE AHIJIMHCKOTO $3bIKa Ui CTYIEHTOB IPOABUHYTOIO YpPOBHS
(Focus on Grammar. A Practice book for intermediate students). - Tam6oB: N3x-Bo Tam0. roc. TexH. yH-
Ta, 2008. - 24 c.
3. benosa E.B., Hukynpmuna H.JI., Makeea M.H. IloBTopsieM HenmuuHble (QOpPMBI aHTIUICKOTO
rinarona. Revise Your Verbals: A practice book: Yue6noe nmoco6ue. - Tam6oB: U3a-Bo Tamb6. roc. TexH.
yH-Ta, 2002. - 96 c.

AHII0-pycCKHe, PYCCKO-aHIVIMHCKHUEe, CHeNHAJIN3MpPOBaHHbIEe CJI0BApH, Heo0X0oaUMble B
padoTte ¢ TEKCTAMU TEXHUYECKOW HANPABJIEHHOCTH.
Mrosmnep B.K. Anrno-pycckuit cnoaps. M.: U3n-Bo «Pycckuit s3b1x», 1978. — 887 c.
Pyccko-anrnuiickuii cnoape. I[lon pen. H. Koposiea
Xupnekenb C.C. Pyccko-aHrnuiickuii 0ObsICHUTENBbHBIHN CIIOBaphb.
[IMaranosa T.1. AHrio-pycckuii TEMaTHYECKHI CIIOBAPB.
uTosa JI.®, bpyckuna T.JI. AHrno-pycckuii cioBapb UAUOM U (Ppa30BbIX IJ1ar0JIOB.

Nk W=
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6. benunckas H. AHrno-pycckuii cioBapb UIUOM, YCTONYHBBIX BbIPaKEHUH.
7. Jlokert bpaifan. AHrIuiCKui S3bIK: BU€pa, CEroAHs U 3aBTpa. AHII0-pycckuii cioBapsb. 2005, 608 c.
8. MogecroB B.C. KpaTkuii ciioBapp TpyIHOCTEH aHITIMHCKOTO S3bIKA.

HNPUJIOKEHHUE Ne 1
I'pamMaTHYeckMii MUHHUMYM 110 AHIVIMHCKOMY SI3BIKY

MHOXECTBEHHOE YHUCJIO CYHIECTBUTENBHBIX. lIpUTSDKATEeNBbHBIA ManeX CyIIECTBUTENbHBIX. APTHUKIIb
(ocHOBHBIEC TIpaBWiIa ynoTpeOneHus). MecronMenus (JIMYHbBIC, MPUTKATEIbHBIE, YKa3aTelbHBIC, SOme,
any). YucnuTenbHblE KOJUYECTBEHHbIE U MOPSAJIKOBbIE, TpoOHbIe. CTENEHN CpaBHEHUS MpUJIaraTtebHbIX
u Hapeunil. O0opot there is/ there are. Cucrema BpeMeH aHriuiickoro riaroja resent, Past, Future
(Simple, Continuous, Perfect, Perfect Continuous). HenpaBwibnbie rinaronsl. [lopsmok cioB mpocToro
npenioxenus. CloXKHOE NPEUIOKEHHE: CII0)KHOCOUMHEHHOE M CIIOKHOIMOJAYMHEHHOE MPEAIOKEHUS.
Coro3pl M OTHOCHUTEIbHBIE  MECTOMMEHMs.  OJUIMINTUHYECKHE TpeulokeHus.  beccoro3Hble
npuaaTouHble. YnoTpeOiieHue JW4YHBIX (opM riaroia B akTUBHOM 3ainore. CoryiacoBaHue BpEMEH.
[TaccuBHbBIE KOHCTPYKLMHU: C areéHTUBHBIM JONOJIHEHHWEM, 0€3 areHTHUBHOTO JOIOJIHEHUS; [acCHUBHAs
KOHCTPYKLUSI, B KOTOPOW IOJJIEXKAIEE COOTBETCTBYET PYCCKOMY KOCBEHHOMY WJIM MPEIJIONKHOMY
nonosHeHn0. DyHKIMM WHQUHUTHBA; WHOUHUTHB B (QYHKIUU [OJJICKAIIETO, ONpEACICHHUS,
00CTOSITENBCTB; O000POT <«JIONOJHEHHE C HMHPUHUTUBOM» (OOBEKTHBIM NaAeK C HWH(DUHUTUBOM);
000poT «rmoAnexaiiee ¢ HWHOUHUTHBOM» (MMEHUTENbHBIN MaJe)k € HWHOUHUTUBOM); MHOUHUTHB B
(GYHKIIMM BBOJHOTO YJ€Ha; WH(UHUTUB B COCTaBHOM MMEHHOM ckazyeMoM (be + wuH}p.) u B
COCTaBHOM MOJAJIBHOM cKazyeMoM; o0opot «for + cyul. + uHQuHUTHBY. DYHKIUU NPUYACTUS:
npuyacTue B (QYHKIMM ONPENENCHUS U OINpeAETUTENIbHbIE IPUYAaCTHbIE O000POTHI; HE3aBUCUMBbIN
MpUYacCTHBIM 000poT (abcoiroTHas MpUYacTHas KOHCTPYKLHMA); IPUYACTHBIL 000poT B (QYHKIUHU
BBOJIHOTO 4JIeHAa; 00OPOT «JIOIMOJIHEHUE C IpUYacTueM» (000pOT OOBEKTHBIA MaJeK C MPUYACTUEM);
npemioxenus ¢ npuyactueM | wnum I, crosuum Ha mepBoM MecTe B MPEATIOKEHUU U SBJISIOIIMMCS
4acTbi0 JIBYWIEHHOro ckadyemoro have + cymectButenbHoe + mpuuyactue. DYyHKIUU TepyHAUS:
repyHauil B QYHKIHMH MOJJIEXKAIIETr0, JTOTOJHEHHS, OIpEIelIeHUs, OO0CTOATENbCTBA; Te€pyHAHAIbHbIE
o0opoThl. CocnaraTenbHO€ HakJIOHeHHE. MojanbHble I1arojibl. MojalibHbIE TJIaroyibl ¢ MPOCTBIM U
neppexTHeIM  MHGUHUTHBOM; GyHKIMM rnarosoB should wu would. VYcnoBHbie mnpenioxkeHus.
ATpuOyTHUBHBIE  KOMIUIEKCH (IIEMOYKM  CYIIECTBUTENBHBIX). OMdaruueckue (B  TOM  UHUCIE
MHBEPCUOHHbIE) KOHCTPYKLHUU: MPEUIOKEHUS C YCHUIMTEIbHBIM IMPUIIAroJbHbIM dO; HHBEPCHUS C
OTPUIIATEIILHBIM HapeuueM, CJIOBO only ¢ WHKIIO3MEH puTMHUUYecKoro (HemepeBoaumoro) do; obopot
it 1s...that; wuHBepcus c¢ BBoAAIIMM there; ABOIHas MHBEpCUs JBYWIEHHOI'O CKa3yemMoro B (opme
Continuous Wiy MaccuBa; UHBEPTUPOBAHHOE NPHUIATOYHOE YCTYNHUTENbHOE WM IPUYUHBI; JBOIHOE
oTpunianue. MHOro(yHKIIMOHAJIbHBIE CTPOEBBIE AIEMEHThI: MECTOUMEHUS, cioBa-3aMmectuTenu (that (of),
those (of), this, these, do, one, ones), cioXHbIE W MapHBIE COIO3BI, CPABHUTEIHLHO-COMOCTABUTEILHBIE
000poTHI (as... as, not so... as, the... the). KomMmyHHKaTnuBHOE (aKTyaJIbHOE) WICHEHHE MPEIIOKCHHS U
CPEICTBA €0 BBIPAXKECHUSL.

MPUJIOKEHHUE Ne 2
IIpumep TekcTa AJ1s1 MMCHMEHHOT0 TepeBoIa
Nanotechnology — Innovation for tomorrow’s world

Nanotechnology is a new approach that refers to understanding and mastering the properties of matter at
the nano-scale: one nano-meter (one billionth of meter) is a length of a small molecule. At this level,
matter exhibits different and often amazing properties and the borders between established scientific and
technical disciplines fade.

Nanotechnology is often described as having a “disruptive” or “revolutionary” potential in terms of its
possible impact on industrial production routes. Nanotechnology offers possible solutions to many current
problems by means of smaller, lighter, faster and better performing materials, components and systems.
This opens up opportunities for wealth creation and employment. Nanotechnology is also expected to
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make some essential contributions to solving global and environmental challenges by realising more
specific-to-use products and processes, save resources and lower waste and emissions.

Currently, enormous progress is being made in the worldwide nanotechnological race. Europe has
developed a strong knowledge-base and now needs to ensure that European industry and society can reap
the benefits of this knowledge through the development of new products and processes.

MPUJIOKEHUE Ne 3
IIpumep TekcTa 1J1s1 AHHOTUPOBAHUS
Energy-Harvesting Displays

Adding solar cells to screens could prolong the battery life of many electronic gadgets and help recover a
significant amount of energy that's ordinarily wasted in powering them. Two research groups have
created light filters that double as photovoltaic cells, a trick that could boost the battery life of phones and
laptops.

Over 90 percent of the displays sold this year will use liquid-crystal display (LCD) technology. LCDs are,
however, tremendously inefficient, converting only about 5 percent of the light produced by a backlight
into a viewable image. The LCD in a notebook computer consumes one-third of its power. This type of
screen remains dominant because manufacturers can make LCDs inexpensively on a huge scale.

Two independent groups—one at the University of California, Los Angeles, the other at the University of
Michigan—are tackling two of the biggest culprits of wasted light in LCDs: polarizers and color filters.
Polarizers filter out light that is incompatible with the liquid-crystal shutters in an LCD pixel, accounting
for 75 percent of the total light wasted by LCD screens, and conventional color filters toss out two-thirds
of the light that hits them. The two research groups have created plastic photovoltaic versions of these
two display components, which convert light into electricity. "We want to take an energy-wasting
component that everybody uses and turn it into an energy-saving one," says Yang Yang, professor of
materials science and engineering at UCLA. Yang's group created plastic solar cells that can act as
polarizers. The researchers simply rub one layer in the solar-cell film with a cloth to align all the
molecules in one direction. This alignment turns the cell into a polarizer that converts into electricity
some of the light that doesn't pass through. In a paper published online in the journal Advanced Materials,
the team reports that its polarizer can convert into electricity 3 or 4 percent of the light that's normally
wasted by a filter.

The second group, led by Jay Guo of the University of Michigan, is developing energy-harvesting color
filters. Color filters are used in many types of displays, but the ones made by Guo's team are appropriate
for use in reflective "electronic paper" screens. These contain arrays of sub-pixels that absorb ambient
light and then reflect red, green, or blue light. Guo and colleagues combined a common polymer solar-
cell material with a kind of color filter that his group invented last year. The photovoltaic color filter
converts into electricity about two percent of the light that would otherwise be wasted.

What technology can prolong the battery life of many electronic gadgets?
What is the biggest problem of liquid-crystal display (LCD) technology?
What two components can help avoid wasting light in LCDs?

How do they work?

el e

MNPUJIOKEHUE Ne 4
Kak cocTtaBuTh aHHOTALIMIO

AHHOTaIUS — 3TO HaWKpaTyalIilee W3JIOKEHUE COJACpKAHWS MEPBUYHOTO JOKYMEHTA, Jaroliee oodiiee
MpPEJCTAaBICHUE O TeMe. AHHOTAUA JUOIb NEPEYUCISECT BOMNPOCHL, KOTOPBIE OCBEIIEHBI B
MEPBOMCTOYHUKE, HE PACKPBIBASI COJICPIKAHUS ITUX BOIIPOCOB.

AHHOTaUMs B CHIIy CBOEH MPENETbHON KPAaTKOCTH HE JOMYCKAaeT HUTUPOBAHUS, B HEM HE MCIOJIb3YIOTCS
CMBICIIOBBIE KYCKHM OpWUIMHAJIa KaK TaKOBBIE, OCHOBHOE COJAEp)KaHUE IMEpPENacTcsi 3/1€Chb «CBOUMH



OrbOY BO «TI'TY» Mpuem 2020 Beiciuee obpasosaHue MporpamMmbl acinpaHTypbl

cioBamu». OCoOEHHOCTBIO AHHOTAIIUHN ABJISICTCA HCIIOJIB30BAHHUC B HeU SI3BIKOBBIX OLICHOYHbIX KIIMIIC,
KOTOPBIX HET B pedepare.

LIST OF PHRASES USED IN SUMMARIZING INFORMATION
1. The text under consideration is entitled ...

2. As the title of the text implies, it deals with ...
it is about ...
it is concerned with ...
it is devoted to the problem ...
it focuses on...

3. The purpose of the article is to provide information on ...
to give a detailed description of ...
to report on ...
to explain ...
to prove ...
to analyze ...
to discuss. ...
to convince the reader that ...

4. Much attention is given to ... / An attempt is made to ...

5. ... is/are presented/ defined/ described/ discussed/ analyzed/ specified/ offered/ proposed/ briefly
outlined. ..

6. The author describes the phenomenon/ provides the reader with information on/ stresses/ argues/ states/
gives definition of/ offers an explanation of/ demonstrates/ gives a wide range of examples/ gives a brief
overview/ provides a general outline of the problem/ reviews/ applies an innovative approach/ attempts to
clarify/ emphasizes/ comes to conclusion

7. The article is of interest/ valuable / informative / helpful to all those engaged in...

[IporpaMma BCTyNUTENBHBIX HCHBITAaHUM  pa3paboTaHa Kkadenpoil «lHOCTpaHHbIE S3BIKM U
npodeccruoHalbHass KOMMYHUKALIHSI.



