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INPEINCJIOBUE

JlanHoe mocoOue TpeaHa3HAYEHO I OpraHU3alK MPAKTHYECKUX
3aHSATUI U CAMOCTOSITEIIbHOW Pa0OThI CTYJICHTOB 10 OCBOCHHUIO JAMCIIUTLIH-
HbI «IlepeBoj1 TEXHUUECKHUX TEKCTOB» Ha 3 U 4 Kypce.

[enp qaHHOrO y4eOHOTO MOCOOUSI — HAYYUTh CTYJACHTOB aHAJIU3UPO-
BaTh Pa3IMYHBIC SJEMEHTHI HAYyYHO-TEXHUYECKHX TEKCTOB U TPaBUIHHO
repeiaBaTh UX CPEICTBAMU PYCCKOIO SI3bIKA.

[Ipemmaraemple MaTepuanbl MOMOTYT C(OPMHPOBATH Yy CTYACHTOB
MIPEJICTaBIICHUE O TIEPEBO/IE KaK CPEJCTBE MEKBSI3BIKOBOM KOMMYHHUKAITHH,
0COOCHHOCTSIX S3bIKa HAyYHO-TEXHWYCCKOW JIUTEpaTyphl, pabOUnNX HCTOY-
HUKaX MHOOPMAIIMK M YMEHHE IOJIb30BaThCS MMM, TIO3HAKOMSAT MX C JICK-
CHUYECKUMH, TPAMMATUYECKUMHA W CTHJIMCTHUYECKUMHU OCOOCHHOCTSIMU TIe-
PEBOJIa HAYYHO-TEXHUYECKOM JIUTEpaTyphl, a TAKKEe C OCHOBHBIMU BHIAMHU
nepeBo/a.

VY4eOHoe mocodre COCTOUT U3 AECATH paslenoB. B HeM paccmaTpu-
BAIOTCSl OCHOBHBIE JIEKCUKOTPAMMATUYECKHE OCOOEHHOCTU CTHJISI HAYy4YHO-
TEXHUYECKON JINTEPATYPhl U aHATU3UPYIOTCS METOBI TIEPEBOIa TEPMUHO-
JIOTMYECKUX CJIOBOCOYETAHUN W CJIOXKHBIX TPEIIOKCHUN, TPUBOISTCS
OpUMEpbl  WTFOCTPATUBHOTO XapakTepa, COMPOBOXKAAIOIINE TEOpeTUYe-
CKO€ M3JI0KEHHE MEPEBOTYECKON MPOOJIEMBI, MPEUIaraloTcs yIpakHEHUS
Ha 3aKperuieHHe TpHoOpPETEHHBIX HABBIKOB M YMCHHH IIEpeBO/a Hay4IHO-
TEXHUYECKHMX TEKCTOB M TEKCTA JIS aHAJIM3a TICPEBOTUSCKUX PEIICHU.

TekcToBbIil MaTepuai, NCIOIB3YEMbIN B TIpUMEpPaX, YIPAKHEHUIX U
TEKCTaX, B3AT U3 OPUTHMHAIBLHONW HAyYHO-TEXHUYECKOW JIMTEPATyphl TaKHX
oOnacTel, Kak MeIuIMHA, (PU3MKA, MATEMAaTHKa, SKOJIOTHS U XUMUS, OHO-
JIOTHsI, SKOHOMHKA U (PUHAHCHI, TEXHOJIOTHS, DJICKTPOHHKA, MAITHHOCTPOEC-
HHE, apXUTEKTypa U CTPOUTEIILCTRO.

B pesynbrare ocBOoeHUs MUCIUIUIMHBI «IlepeBo/i TEXHHMUECKHUX TEK-
CTOBY» y YYaIIMXCsl JOJKHBI CDOPMHUPOBATHCS CICIYIONTHE KOMIIETCHITHH:
OIIK-10 (mpodeccronanbHble KOMIIETEHIINH) — CIIOCOOHOCTh HCIOJIB30-

BaTb JTUKETHBbICE (POPMYJBI B YCTHOM M NHUCHMEHHOW KOMMYHHKAIIWU,



OIIK-3 (rmpodeccruoHanibHbIe KOMIIETEHIIMN) — BJIaJICHUE CUCTEMOM JIMHT -
BHUCTUYECKUX 3HAHMM, BKIIIOUAIOIIECH B c€0sl 3HAHUE OCHOBHBIX (DOHETHUE-
CKHUX, JIEKCHYECKUX, TPaMMaTUYECKUX, CIIOBOOOPA30BATEIbHBIX SBJICHUN U
3aKOHOMEPHOCTEN (PYHKITMOHUPOBAHUS U3y4aeMOr0 MHOCTPAHHOTO SI3bIKA,
ero (QynkmmoHanbHbIX pazHoBuaHOcTe, OIIK-5 (nmpodeccuonanbHble
KOMIIETEHITMH) — BJIaJICHUE OCHOBHBIMHU JUCKYPCHUBHBIMHU CIIOCOOaMH pea-
JU3aIUU KOMMYHUKATUBHBIX 11€JIeH BHICKA3bIBAHUS PUMEHUTEIIHHO K OCO-
OCHHOCTSIM TEKYIIEr0 KOMMYHUKATUBHOTO KOHTEKCTA (BpeMsi, MECTO, 1IEIH
u ycnoBus B3aumozaenctsusi), OIIK-7 (mpodeccruoHanbHble KOMIIETEHIINN)
— CIMOCOOHOCTh CBOOOJIHO BBIPa)KaTh CBOM MBICIIH, aJICKBATHO HCIOJB3YS
pa3HOOOpa3HbIC S3BIKOBBIC CPEJICTBA C IICJIbIO BBIICICHUS pPEICBAaHTHOU
uH(bOpMaIIHH.

FOREWORD

This Manual is recommended for organization of the workshops and
individual work of the third year students studying “The translation of tech-
nical texts”. The purpose of this tutorial is to teach students to analyze vari-
ous elements of scientific and technical texts and correctly transmit them us-
ing the Russian language.

The proposed materials will help to form students' understanding of
translation as a means of interlanguage communication, features of the lan-
guage of scientific and technical literature, working sources of information
and the ability to use them, will introduce them to the lexical, grammatical
and stylistic features of the translation of scientific and technical literature,
as well as with the main types of translation.

The manual consists of ten sections. It examines the main lexico-
graphic features of the style of scientific and technical literature and analyz-
es the methods of translating terminological phrases and complex sentences,
provides examples of illustrative nature that accompany the theoretical
presentation of the translation problem, offers exercises to reinforce the ac-



quired skills of translating scientific and technical texts and texts for transla-
tion analysis decisions.

The textual material used in the examples, exercises and texts is taken
from the original scientific and technical literature of such fields as medi-
cine, physics, mathematics, ecology and chemistry, biology, economics and
finance, technology, electronics, power engineering, architecture and build-
ing.

As a result of mastering the discipline “The translation of technical
texts”, students should have the following competencies: GPC-10 (profes-
sional competencies) - the ability to use label formulas in oral and written
communication, GPC-3 (professional competencies) - knowledge of the
linguistic knowledge system, including knowledge of the basic phonetic,
lexical, grammatical, word-formation phenomena and patterns of function-
ing of the studied foreign language, its functional varieties, GPC-5 (profes-
sional competencies) - possession of the main discursive ways of realizing
the communicative goals of the utterance in relation to the features of the
current communicative context (time, place, goals and conditions of interac-
tion), GPC-7 (professional competencies) - the ability to freely express
one’s thoughts, adequately using a variety of language tools to highlight rel-
evant information.



I'naga 1. JUHI' BUCTUYECKHUE XAPAKTEPUCTUKU
HAYUYHO-TEXHUYECKOI'O TEKCTA

K Hay4yHO-TEXHHUYECKOHN JUTepaType OTHOCATCS TaKUE BUJIbI TEKCTOB,
Kak MOHoOrpaduu, cTaTbd MO MpoOJeMaM TEXHUYECKUX HAyK, YUYCOHHKH,
PYKOBOJICTBA, CIIPABOYHUKH, HAYYHO-TIOMYJISIpHAs JIUTEpaTypa MO OTpac-
JSIM HAayKd W TEXHUKH, TEXHUYECKas W TOBAPOCOMPOBOAUTEIBHAS JOKY-
MeHTAaIus (MaTeHThl, THCTPYKIIMH, CTIeHU(PUKAIIIN, KOHTPAKTHI).

HayuHblii TEKCT, UMEIOIIUN PEUUIIUEHTOM CIIEUAAINCTA B JTAHHOU
00JacTH, CIY>KUT JUIsl Tiepeayl KOTHUTMBHOM HMH(Opmarmu. Xapakrep-
HBIMH OCOOCHHOCTSIMHU TEKCTOB JTAHHOTO CTHJIS SIBJISIFOTCSI UX UH(OPMATHUB-
HOCTb (COAEPXKATEIILHOCTh), JIOTHYHOCTh (CTpOrasi MoCeA0BaTEIbHOCTD,
4eTKas CBSI3b MEX]Ty OCHOBHOM M€ U IETAISIMU ), TOUHOCTh U OOBHEKTHB-
HOCTb U BBITEKAIOIIINE U3 3TUX OCOOCHHOCTEH SICHOCTh U MOHITHOCTh. SI3bI-
KOBBIE€ CPEACTB oOecrneunBaroT oopmieHrue nHGpopMaluu Kak 00bEKTHB-
HOM. DMoIlMoHaIbHasE HHGOpMalIYs MPEACTaBlIeHa B CTepTOM, (popMainzo-
BaHHOM BHJIE.

Oco0eHHOCTH B 00J1aCTH JIEKCUKH — 3TO 1) UCTIOIb30BaHUE HAYYHO-
TEXHUYECKON TEPMHUHOJIOTUM; 2) IIMPOKOE HCIIOJIb30BAHUE TEPMHHOB-
CJIOBOCOYETAHHM, KOTOPBIE CO3/IAl0TCA ITyTeM J100aBJICHUS K TEPMHUHY, 000-
3HAYaIoIEMy POJOBOE MOHATHE, KOHKPETUZUPYIOIINX MPU3HAKOB C IICJIBIO
MOJTy4YUTh BUJIOBBIC MOHSTHS, HEMOCPEACTBEHHO CBSI3aHHBIE C UCXOJHBIM;
3) mmpokoe ynorpedyieHne TaKk Ha3bIBAEMOM CIielUaIbHOM OOIeTeXHUYe-
CKOMl Jiekcuku. CrenuaibHas JIEKCHKAa BKIIFOYAET BCEBO3MOXKHBIC MPOU3-
BOJIHBIE OT TEPMHUHOB, CJIOBA, UCIOJL3YEMbIC MPU ONMMCAHUU CBSI3EH U OT-
HOIIICHUN MEXKIy TEPMUHOJIOTMYECKA 0003HAYCHHBIMU TTOHITUSIMU U 00b-
EKTaMH, OT WX CBOMCTB M OCOOCHHOCTEH, a TakKe 1B sl 00IIeHapO/I-
HBIX JIOB, YIOTPEOJIsIEMBIX, OJTHAKO, B CTPOTO OMPECIICHHBIX COYETaHUAX U
TEM CaMbIM CHCIMATN3UPOBAHHBIX. Takas JIeKCHKa OObIYHO HE (DUKCUPYET-
Csl B TEPMHHOJIOTHYECKUX CJIOBApsX, €€ 3HAUCHUS HE 3aJal0TCS HAYYHBIMU
OTpe/ieNICHUsIMI, HO OHA HE B MEHBIIICH CTENCHN XapaKTepHa JIJIsl HaAy4IHO-

TEXHUYCCKOI'O CTHUJIA.



OpnHako B Hay4YHO-TEXHUYECKUX MaTepHhaliaX MCIOJIb3YETCsl HE TOJIb-
KO TEPMHMHOJIOTMYECKAasl W CHelMalibHAsl JIeKCMKa. B HHMX BcTpeudaercs
00JIbIIIOE YUCIIO OOIIEHAPOAHBIX CJIOB, YIOTPEOSEMBIX B JIFOOBIX (QYHKIIU-
OHAJTLHBIX CTHJISX.

Jlekcuka Hay4YHO-TEXHUYECKOTO CTWJISL JIMIIIEHA ASMOIMOHAIBHOU
OKpPACKH, OTHOCHUTCSI K HEUTPAJIbHOMY BapHaHTy MUCbMEHHOM JIMTEpaTyp-
HOM HOPMBI, OTMEYAETCS IITUPOKO Pa3BUTAsI CHHOHUMUSI.

K rpamMaTudecknM 0CO0EHHOCTAM MOKHO OTHECTH CIIEAYIOIIUE:

1. Omnpenenenue NMOHITUM U ONUCAHUE PEATbHBIX OOBEKTOB MyTEM
yKa3aHUsd Ha HX CBOWCTBA MPEIONPEACACT IIUPOKOE HCIOIb30BaHUE
CTpYKTyp Tuma A ecthb b, T.e. MPOCTHIX IBYCOCTABHBIX MPEJIOKEHUN C CO-
CTaBHBIM CKa3yEMbIM, COCTOSIIIUM M3 TJIaroja-CBsI3KM M UMEHHOM 4YacTu
(MpearKaTUBa), yIOTPEOIIEMBIX B TOM YKCIIE U B OTpULIATEIbHOM hopMe.

2. YnotpebsieHue MHOTOUYUCIICHHBIX aTPUOYTUBHBIX TPYIIIL.

3. CtpemiieHHE K YKa3aHUIO Ha PEATbHBIE OOBEKTHI, K ONIEPUPOBAHUIO
BEI[aMU MPUBOAUT K MPeoOIaJaHUI0 B aHTIIMMCKOM HayYHO-TEXHUYECKOM
CTWJIC UMEHHBIX CTPYKTYp, K XapaKTepHOW JUIsi HETO HOMUHATHUBHOCTHU.
Hampumep, 3aMeHa Hapeuuil MpeasiokKHO-UMEHHBIMUA COUCTAHUSIMU.

4. B cBs13u ¢ TeM, 4TO (DYyHKITUSI PEATLHOTO OIMUCAHUs JICHCTBUS TIEpe-
JaeTCsl UMEHH, CKa3yeMOoe B TIPE/IJIOKEHUU CTAHOBUTCS JIUIIL OOITUM 000-
3HAYEHUEM MPOIECCYaTbHOCTH. B HayYHO-TEXHUYECKUX TEKCTaX OTMeYa-
eTCs IIMPOKOE YIOTpeOJIeHNe TakuX Ii1arosioB, kak: effect, assure, perform,
obtain, provide, give, involve, entail, imply, result in, lead to, to be escribed
to, to be attributed to, etc., 3HaucHMEe U MepeBOT KOTOPHIX 3aBUCST OT CYIIIe-
CTBUTEJIbHBIX, HECYIITUX OCHOBHYIO CMBICJIOBYIO HArpy3Ky B MPEIJIOKCHHH.

5. B kauecTBe OCHOBHOT'O MOJAJIbHO-3KCIIPECCUBHOTO CPENICTBA B
HAYyYHO-TEXHUUYECKUX TEKCTaX BBICTYMAIOT YCWIUTEIbHBIC HapeUus:
clearly, completely, considerably, essentially, fairly, greatly, significantly,
markedly, materially, perfectly, positively, reasonably, etc. [Ipyrumu cpen-
CTBaMHU SIBJISIIOTCS MOJIAIbHBIC CJI0BA, JIEKCUYECKUE YCUIIUTENH, OTHOCSIIIH-
€Csl K CJIOK0 MUCbMEHHOM JIMTEPATYPHOU HOPMBI, PUTOPUYECKUE BOITPOCHI,

BOCKJIMIIAHUS.



6. [LInpokoe UCNOIBL30BaHKE BMECTO TJIarojOB OTIIArOJbHBIX MpHUIIa-
raTeNbHbIX ¢ Tpemoramu. to be attendant on, to be conducive to, to be de-
structive of, to be incidental to, to be responsive to, to be tolerant of, etc.

7. 3HaunuTeIbHOE MpeodiagaHne MacCUBHBIX (PopM U PopM MPOCTOro
HACTOSAIIETO BPEMEHHU, YTO CBSI3aHO C OCHOBHBIMU XapaKTEPUCTUKAMHU U
LEJISIMU HAYYHOT'O U3JI0/KEHUSI.

8. CTpemiieHrE K KPaTKOCTH ¥ KOMITAKTHOCTH W3JIO’KEHHS BbIPAXKaCT-
Csl, B YaCTHOCTU, B JIOBOJIbHO IIMPOKOM HCIIOJIb30BAHUM DJUTUNTUYECKUX
KOHCTPYKILIUWA: 3aMEHa OMNPEJCIUTEIbHBIX MNPUIATOYHBIX MPEIIOKEHUN
NpWiarateJbHbIMU B TIOCTIIO3UIIUH, UCTIOJBL30BAaHUE B (DYHKIIMK OTpeesie-
HuUs1 GopM MH(UHUTHBA, OITYIIICHUE aPTUKIIS.

9. llIupokoe ynorpedsieHne MHOKECTBEHHOTO YKCJIa BEIIECTBEHHBIX
cymectBureabHbIX (fats, oils, greases, steels, rare earths, sands, wools,
gasolines, etc.), MHOXKECTBEHHOT'O YHUCIIa B Ha3BaHUSIX MHCTPYMeHTOB (Clip-
pers, jointers, shears, dividers, compasses, trammels, etc.), ncrons3oBanue
npeytora of mis nepemnaun BuA0-poaoBhix oTHomeHwui (the oxidizer of lig-
uid oxygen, the fuel of kerosene), pactpocTpaHeHHOCTh aTPUOYTHBHBIX CO-
yeTaHuii co ciaoBamu type, design, pattern, grade.

10. IToBbIIIIEHHOE UCHOIL30BAHNE MIPUUMHHO-CIICCTBEHHBIX COIO30B
M JJOTMYECKUX CBA30K Tura Since, therefore, it follows that, so, thus, it im-
plies, involves, leads to, results in, etc.

11. PacnpocTpaHeHHBIM CPEICTBOM, MOBBIIIAIOIINM IIOTHOCTH KO-
THUTUBHOW MH(GOPMAIIUHU, SIBIISTFOTCSI COKPAIIICHUSI.

Opnako, HeCMOTpsT Ha OOIIHOCTh YEpPT TEKCTOB HAy4YHO-
TEXHUUYECKOTO CTWJIA B AHTJIMHCKOM M PYCCKOM SI3bIKaxX, MPH TEPEeBOJIE
MIPOMCXOJUT CBOCOOpa3Has CTWIMCTHYECKAsl aJanTamnus: crenuduye-
CKHE€ CpENICTBA M3JIOKECHHUS B OPUTHMHAJIEC 3aMEHSIOTCS SI3bIKOBBIMH CPE/I-
CTBaMH, OTBEYAIOIIMMH TpeOOBaHUAM JaHHOTO CTHIs B I151.

1. O6benuHenue npeIoKeHU, B pe3yIbTaTe Yero IByM WM OoJiee
MIPOCTHIM TMPEIOKEHHUSIM aHTJIMICKOTO OpPUTHHAJA COOTBETCTBYET OJIHO
CJIOYKHOE (CJIO’KHOIIOAYMHEHHOE) TIPEIJIOKEHUE B PYCCKOM TIEPEBOJIE.



2. B aHrnmmiickom TekcTe mpeodiianaroT JIMdHble POpMBI Iiaroja, To-
I7la KaKk PyCCKOMY Hay4HOMY CTHITIO 00Jiee CBOWCTBEHHBI OC3JIMYHBIC WU
HEOIIPEIeIICHHO-TMYHBIC 000POTHI.

3. B aHramiickux TeKCTax OomMcaTelIbHOIO XapaKTepa 4acTo yIoTpeo-
asieTcst Oyayiee Bpemsi JJis BbIpaXKEHUSI OOBIMHOTO JeWcTBUA. PykoBOA-
CTBYSICb KOHTEKCTOM, CJICAYeT NEPEBOJIUTH TaKWE MPEUIOKECHUS HE Oyy-
MMM, @ HACTOSAIIUM BpEMEHEM, HHOTIa C MOIaJIbHBIM OTTECHKOM.

Nanocomposites will be wear-resistant. — Hanoxomnosumut sensiiom-
Cs1 UBHOCOYCIMOUHUBLIMU MAMEPUATAMU.

4. B aHTIMHACKUX TEKCTaX OCOOCHHO YacTO BCTPEYAIOTCS MACCHUBHBIC
000pOTHI, TOTJA KaK B PYCCKOM SI3bIKE CTPaJaTeIbHBIN 3aJI0T YIOTPEOIsIeT-
Csl 3HAUMTENILHO peke. [Ipy mepeBome MbI JODKHBI MpUOEraTh K 3aMeHe
MACCHBHBIX KOHCTPYKIMH WHBIMH CPEACTBAMHU BBIPKEHHS, OOJiee CBOM-
CTBEHHBIMH PYCCKOMY SI3BIKY (QKTMBHOMY 3aJIOTy W HEOIpPEICIICHHO-
JUYHBIM TIpeiiokeHusm). [Ipenioxkenne ¢ TiiarojioM-cKka3yeMbpIM B Tiac-
cuBHOM 3ajore New alternative sources of energy were discussed at the
conference MoKHO TIEpPEBECTH Ha PYCCKUM SA3BIK Pa3HBIMU KOHCTPYKITHSIMH:
AnvmeprnamusHvle UCMOYHUKU IHEpeUU ObLIU 00CYIHCOeHbl HA KOHGhepeH-
yuu. AnbmeprHamuehvie UCMOYHUKU SHEPSUU 0OCYHCOANUCL HA KOHpepeH-
yuu. AnbmeprHamueuvie UCMOYHUKU SHEP2UL 0OCYHCOATU HA KOHGDepeHYUU.
Koungepenyus oocyouna anomepuamusHvle UCMOYHUKU IHEPSULL.

5. HekoTopple cioBa WM BBIPKEHHUS B AHTJIMMCKOM TeKCTe 00Yy-
CIIOBJICHBI IKCTPATMHTBUCTHUSCKUMHU (haKTOpaMH W COJCpXKaT UYXKIbIH
MHOSI3BIYHBIN 00pa3 1M pa3Iniusl B WICHEHUH JeHCTBUTEIbHOCTH. [IpH 1me-
peBojic OHM (OOBIYHO Mephbl BPEMEHH, IPOCTPAHCTBA, YUCIA M IIBETO000-
3HAYCHUS) JTOJKHBI 3aMEHATHCS aHAJIOTaMH, TO €CTh BBIPAKCHUSIMH, COOT-
BETCTBYIOITUMH TI0 CMBICITY, HO Oo0Jiee MPUBBIMHBIMU 110 (opMe IS pycC-
CKOT'0 TEKCTa.

Two in the morning — dsa uaca nouu; Six wWeeks — nonmopa mecsuya;
18 months — normopa 2ooa; ninety minutes — normopa uaca; 24 hours —
cymxu; around the clock — kpyerocymouno etc.

10



Numbers: 6 a half dozen / half a dozen; a / one dozen (24 is 2 dozen,
not dozens); 20 a/one score; 144 a/one gross; foot / feet, inch, pound, span,
fathom, league, guinea.

6. Hayuynast peub XapakTepuzyercsi YCIOKHEHHBIM CHUHTaKCHUCOM U
UCIOJIL3YET CJIOKHBIE CUHTAKCHUYECKUE KOHCTPYKIIMM C COYMHEHUEM U
MOTYMHEHUEM, OCJIOKHEHHBIC MPOCTHIE MPEJIOKEHUS, OTATOLICHHBIC Pa3-
JIMYHBIMU 000COOJIEHHBIMU 000pOTaMU (KOHCTPYKLUAMU C UHPUHUTUBOM,
repyH/IueM U npuvactusiMu). TpeboBaHHE K JIOTMUHOCTH U apryMEHTHUPO-
BAaHHOCTH TOJIa4yu MH(OpPMAIMU OOYCIOBIMBACT ACTAIBHYIO pa3pabOTKy
MPUYMHHO-CJICICTBEHHBIX CBS3€M, HArpy>KEHHOCTh MPUYACTHBIMU U Jice-
NPUYACTHBIMH 000POTaMH, MapaJICIbHBIMU KOHCTPYKIUSIMHU, OIHOPO/I-
HBIMM YeHAMHU. B aHTIMIICKOM $I3BIKE YacCThl DJUTUITHYECKHUE (HETIOJIHBIC
NPEIJIOKEHUST), & B PYCCKOM — OEeCIoJijIe)KalllHbIe OJHOCOCTABHBIC TIPE/I-
JIO’KEHUSL.

7. HesaMOIMOHAIBHOCTh HAYYHO-TEXHUYECKOIO0 TEKCTa OOeCreurBa-
€TCsl YIIOTpeOJICHUEM HEUTPAIBbHBIX CJIOB, HO TOJIHOTO 3arpeTa Ha AYMOIIHO-
HaJIbHBIC U 00pa3HbIC YIOTPEOJICHUS HET, OCOOCHHO B aHIVIMMCKOM CTHIIE,
IJIe 4aCcTO MCHOJIB3YIOTCS Pa3rOBOPHBIE 000POTHI U 00pa3Hbie MeTadophl. B
PYCCKOM SI3bIKE TaKHE IKCIPECCUBHBIC YIOTPEOJICHHUS TOJKHBI OBITH 3aMe-
HEHbI HA HEUTpaJIbHBIC.

The launch of the Tesla roadster demonstrated that electric cars do
not have to be slouches. — C nosigrenuem poocmepos Tecna cmano sicho,
YMo INeKMPOMOOUNIU HeOOA3aMENbHO OONHCHBL ObLMb (KIAUAMUY.

8. ABTOPCKOE «sI» B aHIVIMMCKOM TEKCTE HY>KHO 3aMEHSITh MPH Tepe-
BOJIC HAa PYCCKUH SI3bIK WM Ha MPEJIOKEHUE C TACCUBHBIM 000POTOM, UJTH
Ha KOJUICKTUBHBIE «MbD», OO€cleunBas, TaKUM OO0pa3oM, €IUHCTBO
HEUTPAJIBHO CTUJIS:

| want to use building materials as an illustration of how the three ma-
jor kinds of nanotechnology that | have described in Chapter 2 actually
manifest themselves in practice. — M1 npusnexaem cmpoumenvhvie mame-
puavl 8 Kavecmee WioCmpayuu moeo, KaKk mpu 0OCHO8Hble HAHOMEXHON0-
euu, panee onucauHvle 8 I nase 2, npossuaromces Ha npakmuke.
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9. Ilpu nepeBoaEe aHTIIMICKUE TJIArOJIbl HEPEAKO 3aMEHSIIOTCS CyIIE-
CTBUTEIILHBIMHU.

Takum 00pa3oM, OCHOBHBIMU JIOMHHAHTaMH TIPU TEPEBOJIC HAYIHO-
TEXHUYECKOTO TEKCTa SIBJISIOTCS: TEPMHUHBI, OOIeHay4dHas JIeKchka 0e3
OLICHOYHOM OKPAaCKH, TJIaroyibHble ()OpMbI HACTOSIIIETO BPEMEHH, MAaCCHB-
HBIC TJIArOJIbHbIE KOHCTPYKIIMH, HEONPENCICHHO-TUYHbIE U OC3TMIHBIC
CTPYKTYPHI, CIIOKHBIE CJIOBA, CJIOBOOOPA30BATEIIbHBIE MOEIIN CO CIIOKHOM
CEMaHTHUKOM, BBIpAXKEHUE POLIecca Yepe3 CYIIECTBUTEILHOE, COKpAIIICHHUE,
udpsl, POpMyIIbI, CXEMBbI, OOWIIUE CPENICTB Kore3un. Eaunuiia nepeoaa —
CJIOBO, a JJII HEKOTOPBIX CIOXKHBIX ClIOB — Mopdema. Hanbonee pacmpo-
CTpaHCHHBIC BHJIbI COOTBETCTBHM — OJHO3HAYHBIN SKBHUBACHT, BAPUAHTHOE

COOTBCTCTBHC.

BOITPOCHI 11 CAMOKOHTPOJIA:

1. KakoBa 1eiab KOMMYHHUKAIIMA HAYyYHO-TEXHUYECKOTO CTWIS U
KaKHe BUALI TEKCTOB OHA OOBEINHAET?

2.  HazoBurte 0COOEHHOCTH HAy4YHO-TEXHUYECKUX TEKCTOB B 00Jia-
CTH JIEKCUKH.

3. KakoBbl rpamMmaTHueckre OCOOEHHOCTH HAyYHO-TEXHHUYECKHX
TEKCTOB?

4.  Yto Takoe CTWIMCTHYECKas ajganTaius mpu nepeoge? Uto
MOJIpa3yMeBacT CTHJIMCTUYECKAsT ajanTaiusi TpU TIEPEeBOAC aHTIUHCKUX
TEKCTOB Ha PYCCKUI SI3BIK?

5. HazoBute OCHOBHBIE JAOMHUHAHTHI TIpU TEPEBOAEC HAYYHO-

TEXHUYCCKUX TCKCTOB.
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I'masa 2. JEKCUYECKUE BOITPOCBHI IIEPEBOJIA

2.1. BUJIbl JEKCUUYECKUX COOTBETCTBHUU,
POJIb KOHTEKCTA. TEPMUHbBI U TEPMHWHOJIOI' TYECKHUE
CJIOBOCOYETAHMS. COKPAILIEHUA

Jlnst iepeBosia ciioBa HEOOXOUMO YSICHUTh 3HAYCHHUE CIIOBA B KOH-
TEKCTE M TIEPEAaTh €ro CPEACTBAMH SI3bIKa ITEPEBOJIA, T.€. IIEPEBECTH.

BOJIBIIMHCTBY CJIOB aHTJIMICKOTO SI3bIKA COOTBETCTBYIOT B PYCCKOM
SI3BIKE CJIOBA, Oyn3kue UM 1o cMbichay. CiaoBo M, Onu3koe mo 3HaUYCHUIO
croBa IS, Ha3bIBaCTCS JleKcuueCKUM W CLOGAPHLIM COOMBEMCHIGUEM.
CyIecTByeT 1Ba OCHOBHBIX THIIA CJIOBAPHBIX COOTBETCTBHI:

1. Dxeusanenmmuvie coomeemcmaeus, P KOTOPHIX 3HAUCHHE CIIOBA
M1 nonHOCThIO COOTBETCTBYET 3HaueHHUIO cioBa I14 (gaiie Bcero 3to tep-
MUHBI, IMEHa COOCTBEHHBIC, Teorpaduueckre Ha3BaHus). [Ipu ucmons3o-
BaHWMH YKBUBAJICHTA POJIb KOHTEKCTA CPAaBHUTEIHHO HEBEITHKA.

2. Bapuanmmnovie coomeemcmeus, ipu KOTOPHIX 3HAYCHUIO OHOTO
croBa M yacTHIHO COOTBETCTBYIOT HECKOJBKO cJIOB B si3bIke I151. 3amaua
BbIOOpa HY)KHOTO BapHaHTa JOBOJILHO CJIOXKHAS, W TIEPEBOTYMK JIOJHKCH
YUUTBIBATh POJIb KOHmeKcma (OKPYKEHHs), B KOTOPOM BCTpeYaeTcs JIaH-
HOe ¢10B0. KOHTEKCT MOXKeET OBITh KaK y3kum (CJIOBOCOYCTAHHUE U TIPEIIIO-
KEHUE), TaK U wupoxum (ad3all, rJiaBa, THOT/Ia BCE IPOU3BE/ICHNUE).

Hanmpumep, anrmmiickomy cioBy variability B pycckom si3pike cooT-
BETCTBYIOT U3MEHYUBOCMb, BAPUAMUBHOCHb, HEPOGHOCHb, HEYCMOUYU-
80CMb.

Variability of temper — usmenuusocms nacmpoenus, data variability —
sapuamusHocms 0annwix, Variability of character — neposnocmo xapaxme-
pa, variability of prices — neycmoiiuusocmo yen.

Takum 0Opa3oM, IS TIepeBOia MHOTO3HAYHOTO CJIOBA CHadaia HeoO-
XOJIMMO HAWTH HYXXKHOE 3HA4YCHHUE, a TIOTOM B TIpeieiax JAaHHOTO 3HAYCHHUS
OTBICKAaTh COOTBETCTBYIOIIEE JUIA JTAHHOTO KOHTEKCTa BAPHUAHTHOE COOT-
BETCTBHE.
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Tepmun — SMOIMOHAIIBHO HEUTPAIILHOE CIIOBO WJIM CIIOBOCOYETAHUE,
KOTOpOE YIOTPEOJISIETCA JIJIsl TOUHOTO OIpe/IeTICHUS TIOHSITHS WM Ha3Haue-
HUsl nipeaMeToB. [Ipu mepeBojie HayYHO-TEXHUYECKOro Marepuaia 0o0Jib-
10€ 3HAYCHHE UMEET B3aUMO/JICHCTBUE TEPMUHA C KOHTEKCTOM, OJaroaaps
YeMy OMpeAeAeTCs KOHTEKCTYalbHOE 3HAUYEHUE TEPMHUHA, T.€. €ro Iepe-
BO/I.

TepMuHbI JOMAKHBI ObITH A0CTPAKTHBI, OJTHO3HAYHBI U CUCTEMHBI, OJ1-
HAKO Ha MPAKTUKE OHW MOTYT UMETh Psijl HEJOCTATKOB: MHOTO3HAYHOCTh
(oAMH TEPMUH — JIBa, TPU U 00Jiee 3HAUCHUI ), CHHOHUMHUIO (OJTHO TIOHSITHE
Ui IBYX-TPEX TEPMHUHOB), MPOTUBOPEUHS TEPMHUHOB MOHSTHUSM, OTSTO-
IIEHHOCTh TEPMUHOJIOTMM MHOCTPAHHBIMHU TEPMUHAMU U T.JI.

OCHOBHBIMU UCTOYHUKAMU TEPMUHOB SIBJISIFOTCSI 3aMMCTBOBAHMS 13
JPYTHUX S3BIKOB (B OCHOBHOM U3 TPEYECKOr0 M JIATUHCKOIO; TaK 3a MOCIe/I-
Hue 200-300 ner nosBuiock A0 50% TEpMHUHOB B COBPEMEHHBIX €BPOIECH-
ckux s3bikax — calculation, paraffin, hemoglobin) n ymorpe6enue o6me-
yHOTPeOUTEJbHBIX CJI0B B CHEIHAJIM3MPOBAHHOM 3HAavYeHHH; jacket —
KYpmKa N Koxcyx, jar — Kkysuiun 1 konoencamop. TepMHUHBI, IPUHATHIC KaK
MEKTyHApOJIHbIC, TICPEBOIATCS IyTeM TpaHcimTeparuu (scalar — ckawsp,
CKAIAAPHDIIL).

CTpYyKTYpHO TEpPMHUHBI MOTYT OBITh:

1. mpocThie — current — mox; voltage — nanpsiicenue;,

2. JOXHBIE TEPMHUHBI COCTOSIT U3 ABYX CJIOB W TMUIITYTCS CIUTHO WU
yepe3 neduc — electromagnetic — aexmpomacnummwiil;

3. TEpPMUHBI-CJIOBOCOUETAHUS COCTOSAT U3 HECKOJBKUX cjI0B — catalyst
cracking — kamanumuueckuii kpexume.

Haubomnbime TpyaHOCTH TpU TIEPEBOJE BBI3BIBAIOT MHOTOKOMIIO-
HEHTHBIC TEPMHUHBI (TEPMHUHBI-COUeTaHus1). TpyAHOCTH MepeBO/Ia CBA3AHBI C
TEM, YTO COCTABHBIC YACTH CJIOBOCOYCTAHMS M CBS3M MEXKIY HUMU MOTYT
OBbITh pa3MUUHBIMU. KOMIOHEHTHI TEPMUHOB-CIIOBOCOYCTAHUM HAXOMATCS B
aTpuOyTUBHOM CBsI3U. OCHOBHOM KOMITOHEHT, KaK MPaBUIJIO, CTOMT B KOHIIE.

Ha pycckuit 1361k TEpMUHBI-COUETAHUS TIEPEBOIATCS:
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®  [IOJIHBIMU CTPYKTYPHBIMH SKBUBaJieHTaMu: Special delivery —
CPOUHAs 0OCMABKA,

®  YACTUYHBIMM SKBHBAJICHTHBIMHU CTpPYKTypamw: Special anatomy
— AQHAMOMUSL OMOETbHBIX OP2AHO8.

PaGoTass Haj TEepeBOJIOM TEPMHHOB-CIOBOCOYCTAHUM, IEPEBOIUMK
OOBIYHO MCIOJIB3YET CICTYIONIUE TIPUEMBI:

1) onMcaTelbHBINA TIPUEM — Tepe/iada CJIoBa ¢ MOMOIIBIO pacIIupeH-
HOTO OOBSCHCHHS 3HAYCHHUS aHTJIMICKOTO CJIOBA; 3TOT MPHUEM MPUMECHSCT-
Csl, KOTJIa OTCYTCTBYET COOTBETCTBYIOIIICE 3HAYCHUE CJIOBA B PYCCKOM SI3bI-
Ke;

2) TIepeBo/ ¢ MOMOIIIBIO MCIIOIL30BAHUS POJUTEIBHOTO TIaIeKa NMe-
HM cymiectBuTebHOr0 (direct current inverter — npeobpazosamens nocmo-
annozo moka;, fuel feed system — cucmema nooauu monnusa; cucmema nu-
manus);

3) mpueM KaJIbKUPOBaHHsI COCTOWUT B TEPEBOJIC AHTIIMICKOTO CJIOBa
WIN BBIPOKEHUS ITyTEM TOYHOTO BOCIIPOM3BEICHUS CPEACTBAMH PYCCKOTO
s3bika (Step up relay — waeosoe pene; radio transmitter - paouonepeoam-
YUK);

4) mepeBoJi ¢ UCIOJBb30BAaHMEM pa3IMYHBIX Mpeyioros (data pro-
cessing equipment — obopyoosanue 0nst 06pabomku OAHHbIX).

PacripocTpaHeHHBIM CpPEACTBOM, TOBBIMIAONIMM TUIOTHOCTh KOTHH-
TUBHON MH(OPMAITUN HAYYIHO-TEXHHUUECKOTO TEKCTA, SBILIFOTCS COKpauye-
HUs KaK OTJICNTbHAsI TPYTIa TEPMUHOB.

B aHrmickor TEXHUYECKOU JINTEPATYPE MOKHO BCTPETUTH TPU BUIA
COKpAILICHUN:

1. bykBEHHBIE COKpAILICHNUSA:

SW — South west — FOB;

AA — Automobile Association — asmomobunvras accoyuayus;

V-block — V-obpasusiii,

PC — personal computer — nepconanshuiii Komnwviomep.

2. CroroBele cokparienus: modem — modulator-demodulator.
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3. Yceuennsle cioBa: Sub-submarine — nooeoonas nooxa, ammo-
ammunition - 6oenpunacai.

CriocoOblI Tiepe1aun COKpaIieHHi:

e  oSKkBHBaJICHTHBIM pycckuM cokpamieanem: CAD (Computer-
Aided Design) — CAIIP (cucmema asmomamu3uposanHoco npoeKmuposa-
HUs1), T.€. paciIi(pPOBKa COKPAIIICHHS U €ro IePeBO/I, KaK B ITOJIHOM, TaK U B
COKpAILICHHOM BHJIE;

e  Ttpanciurepanueii: UV (ultraviolet) — yrsmpaguonemosulii;

®  [OJHBIM 3aMMCTBOBAHUEM AHIJIMHACKOIO COKPAIICHHS B JIATHH-
CKUX OYyKBax.

Oco0as rpyIina TakuxX COKpAIlleHUH B HAyYHO-TEXHHYCCKOM TEKCT —
JATUHCKHUE COKpaIleHus: e.g., 1.e., etc., cf, koropeie coxpaustorcs 0e3 u3-
MCHEHHUS B IUCHBMEHHOM BH/IC, HO YUTAIOTCS IO MPaBUIaM aHIJIMHCKOIO M
pycckoro s3bika: e.g. for example — nanpumep, i.e. that is — mo ecms, etc.

and so on — u max danee, cf compare — cpasnume.
Hawnbomnee pacnpocTpaHECHHBIMH JIATHHCKMMU —COKPAILCHUSIMHU B

IIMCBbMCHHOM TEKCTC ABJIAIOTCA:

Tabnuya 1
JlaTnHCcKOE IMoaHoe Ha3Ba- | IlepeBoa Ha aH- IlepeBoa Ha
COKpalleHue HME HA JIATMH- | [JIMUCKMHU A3BIK | PYCCKMU A3BIK
CKOM fI3bIKC
AD Anno Domini in the year of the | mameti sper
Lord
am ante meridiem before noon HOYBIO, YTPOM
c, ca circa about OKOJIO
cC capita chapters TJIABBI
cf confer compare CpaBHUTE
eg exempli gratia for example HampuMep
et al et allii and other people | wu npyrue
etal et alia and other things |u Tomy momO0-
HOC
etc et cetera and the rest, and | u Tak manee
all the other, and
so on
et seq et sequens and the following | u namee
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JlaTuHCKOe IHosnoe HazBa- | IlepeBoa Ha aH- IlepeBoa Ha
COKpalIeHue HME HA JIATUH- | [VIMACKUM A3bIK | PYCCKHUM A3BIK
CKOM fI3bIKE
ib, ibid ibidem in the same place | ram xe
I.e. id est that is TO €CTh
inf infra below HIDKE
NB nota bene take special note | Hota GeHe
of
op cit opere citato in the work men- | yxxe yrmomsiHyTas
tioned uTaTa
p.a. per annum per year B IO/
pm post meridiem after noon TI0CJIC TTOJTY THS
PS postscriptum postscript OCTCKPUTITYM
QED quod erat de-|which had to be|uro u cregosano
monstrandum proved JI0Ka3aTh
Vv vide see, refer to CM.
Viz videlicet namely a UMEHHO
VS versum 1 Ha000pOT

BOITPOCHI JI51 CAMOKOHTPOJIA:

1. HazoBuTe OCHOBHBIE BHIIbI CIOBapHBIX COOTBETCTBUU. KakoBa

POJIb KOHTEKCTa MPU BEIOOPE HEOOXOAMMOTO COOTBETCTBUS?

2. Jlaiite ompeneneHre TEPMHUHY U €TO OCHOBHBIM CTPYKTYPHBIM

tunam. Kakoil U3 CTpyKTypHBIX THUIIOB BbI3bIBAET HAUOOJBIIINE

TPYAHOCTHU IPH NIEPEBOJE?

3. KakoBbI criocoObl nepeBojia TEPMUHOB-COUETAHUH?

4. Kakue BUJIbI COKpAIIEHUH BCTPEYAIOTCS B AHTJIMHCKOW TEXHU-

YEeCKOU Jiteparype?

5. HazoBute ocHOBHBIE cIIOCOOBI MEPEBOAA COKPALLEHUN B 3aBU-

CHUMOCTH OT UX THIIA.

TEXT1
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Four National Taps Provide Water for All




1. ITpounTaiiTte TeKCT, MPOBEAUTE NMEPEBOAUYCCKUIN AaHAIN3 U NepeBeIu-
T€.

In just four decades, Singapore has overcome water shortages despite
its lack of natural water resources and pollution in its rivers. Driven by a vi-
sion of what it takes to be sustainable in water, Singapore has been investing
in research and technology. Today, the nation has built a robust, diversified
and sustainable water supply from four different sources known as the Four
National Taps (water from local catchment areas, imported water, reclaimed
water known as NEWater and desalinated water). By integrating the system
and maximising the efficiency of each of the four taps, Singapore has en-
sured a stable, sustainable water supply capable of catering to the country’s
continued growth.

The 1st National Tap

As a small island that doesn’t have natural aquifers and lakes and with
little land to collect rainwater, Singapore needs to maximise whatever it can
harvest.

Currently, Singapore uses two separate systems to collect rainwater
and used water. Rainwater is collected through a comprehensive network of
drains, canals, rivers and stormwater collection ponds before it is channeled
to Singapore’s 17 reservoirs for storage. This makes Singapore one of the
few countries in the world to harvest urban stormwater on a large scale for
its water supply.

With all the major estuaries already dammed to create reservoirs, PUB
aims to harness water from the remaining streams and rivulets near the
shoreline using technology that can treat water of varying salinity. This will
boost Singapore’s water catchment area to 90% by 2060.

The 2nd National Tap

Singapore has been importing water from Johor, Malaysia, under two
bilateral agreements. The first agreement expired in August 2011 and sec-
ond agreement will expire in 2061.

The 3rd National Tap: Use Each Drop of Water More Than Once
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NEWater is the brand name given to reclaimed water produced by
Singapore’s Public Utilities Board (PUB). More specifically, it is treated
wastewater (sewage) that has been purified using dual-membrane (via mi-
crofiltration and reverse osmosis) and ultraviolet technologies, in addition to
conventional water treatment processes. The water is potable and is con-
sumed by humans, but is mostly used by industries requiring high purity
water. Singapore currently has four operational NEWater factories.

NEWater is produced by a multiple barrier water reclamation process:

e first stage of the NEWater production process, us-
es microfiltration/ultrafiltration to remove suspended solids, colloidal parti-
cles, disease-causing bacteria, some viruses and protozoan cysts. The fil-
tered water after passing through the membrane contains only dissolved
salts and organic molecules.

e  second stage of the NEWater production process, uses reverse
osmosis (RO). A semi-permeable membrane filters out contaminants such
as bacteria, viruses, heavy metals, nitrates, chlorides, sulfates, disinfection
by-products, aromatic hydrocarbons, and pesticides. NEWater is thus free
from viruses and bacteria and contains very low levels of salts and organic
matter. At this stage, the water is of potable quality.

e  third stage of the NEWater production process, is a safety pre-
caution. UV disinfection is used to ensure that all organisms are inactivated
and the purity of the water can be guaranteed. After adding some alkaline
chemicals to restore the pH balance, NEWater is ready for use.

In order to optimize the performance of the NEWater operations and
reduce production costs, PUB has been working with industry partners to
develop new technologies such as membrane technology that can increase
operation efficiency and reduce energy consumption during the production
process of NEWater.

The total capacity of the plants is about 20 million US gallons per day
(76,000 m*/d). Some 6% of this is used for indirect potable use, equal to
about 1% of Singapore's potable water requirement of 380 million US gal-
lons per day (1,400,000 m*/d). The rest is used at wafer fabrication plants
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and other non-potable applications in industries. The quality of NEWater
consistently exceeds the requirements set by USEPA and WHO guidelines
and is cleaner than Singapore’s other water sources.

In Singapore, NEWater is primarily for non-potable industrial uses.
NEWater has been used mainly for industrial purposes by the wafer fabrica-
tion, electronics and power generation industries, as well as for air condi-
tioning cooling purposes by commercial buildings. This frees up potable
water for domestic consumption. It is delivered via a separate distribution
network to industrial and commercial customers. During dry months, a
small amount of NEWater (up to about 2.5% of total daily water consump-
tion) is pumped into reservoirs for indirect potable use by blending it with
reservoir water. The raw water from the reservoirs will then go through reg-
ular treatment at the waterworks before it is supplied to consumers as tap
water.

Twice a year, NEWater undergoes rigorous audit processes by an ex-
ternal audit panel comprising international experts in engineering, water
chemistry, toxicology and microbiology.

This high-grade reclaimed water has consistently been awarded top
marks for its high quality, safety and for exceeding international standards.

The 4th National Tap

In September 2005, Singapore turned on its fourth National Tap, with
the opening of the SingSpring Desalination Plant in Tuas. The SingSpring
desalination plant was PUB’s first public-private partnership (PPP) project.
This plant can produce 30 million gallons of water a day (136, 000 cubic
meters) and is one of the region’s largest seawater reverse-0smosis plants.

At the SingSpring plant, sea water goes through a pre-treatment pro-
cess where suspended particles are removed. In the second stage, the water
undergoes reverse osmosis (RO). This is the same technology used in the
production of NEWater. The water produced is very pure and is remineral-
ised in the third stage. After treatment, desalinated water is blended with
treated water before it is supplied to homes and industries in the western
part of Singapore.
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Desalination is a process that takes away mineral components from
saline water. Saltwater is desalinated to produce water suitable for human
consumption or irrigation. There are several methods of desalination. Each
has advantages and disadvantages but all are useful.

The traditional process of desalination is distillation, i.e. boiling and
re-condensation of seawater to leave salt and impurities behind.

Solar distillation mimics the natural water cycle, in which the sun
heats sea water enough for evaporation to occur. After evaporation, the wa-
ter vapor is condensed onto a cool surface. There are two types of solar de-
salination. The former one is using photovoltaic cells which convert solar
energy to electrical energy to power desalination process. The later one uti-
lizes the solar energy in the heat form itself and is known as solar thermal
powered desalination.

In vacuum distillation atmospheric pressure is reduced, thus lowering
the temperature required to evaporate the water. Liquids boil when
the vapor pressure equals the ambient pressure and vapor pressure increases
with temperature. Effectively, liquids boil at a lower temperature, when the
ambient atmospheric pressure is less than usual atmospheric pressure. Thus,
because of the reduced pressure, low-temperature “waste” heat from electri-
cal power generation or industrial processes can be employed.

Water is evaporated and separated from sea water through multi-
stage flash distillation, which is a series of flash evaporations. Each subse-
quent flash process utilizes energy released from the condensation of the
water vapor from the previous step.

Multiple-effect distillation (MED) works through a series of steps
called “effects”. Incoming water is sprayed onto pipes which are then heated
to generate steam. The steam is then used to heat the next batch of incoming
sea water. To increase efficiency, the steam used to heat the sea water can
be taken from nearby power plants.

Vapor-compression evaporation involves using either a mechanical
compressor or a jet stream to compress the vapour present above the liquid.
The compressed vapour is then used to provide the heat needed for the

21



evaporation of the rest of the sea water. Since this system only requires
power, it is more cost effective if kept at a small scale.

The leading process for desalination in terms of installed capacity and
yearly growth is reverse osmosis (RO). The RO membrane processes use
semipermeable membranes and applied pressure (on the membrane feed
side) to preferentially induce water permeation through the membrane while
rejecting salts. Reverse osmosis plant membrane systems typically use less
energy than thermal desalination processes. Energy cost in desalination pro-
cesses varies considerably depending on water salinity, plant size and pro-
cess type.

Reverse osmosis uses a thin-film composite membrane, which com-
prises an ultra-thin, aromatic polyamide thin-film. This polyamide film
gives the membrane its transport properties, whereas the remainder of the
thin-film composite membrane provides mechanical support. The polyam-
ide film is a dense, void-free polymer with a high surface area, allowing for
its high water permeability.

Freeze-thaw desalination uses freezing to remove fresh water from
salt water. Salt water is sprayed during freezing conditions into a pad where
an ice-pile builds up. When seasonal conditions warm, naturally desalinated
melt water is recovered. This technique relies on extended periods of natural
sub-freezing conditions.

ll umupyemasleé UCMOYHUKU
http://www.pub.gov.sg/water/newater/Pages/default.aspx
http://mww.legco.go.hk/research-publications/english/1516fsc22-newater-
in-singapore-20160226-e.pdf
http://www.pub.gov.sg/water/Pages/default.aspx
https://en.wikipedia.org/wiki/Desalination

2. [TpouTHTeE CIeAyIOIIHE CJI0BA, YTOYHHB MX IPOU3HOIIIEHHE B CJI0Ba-
pe.

22



Alkaline, aquifers, bacteria, bilateral, channel, chemical — chemistry, chlo-
rides, comprehensive, decade, to desalinate — desalination, diversified, dual-
membrane, estuary, evaporation — to evaporate — vapour, to guarantee, hy-
drocarbons, liquid, mechanical, microbiology, nature — natural, nitrates, pes-
ticides, pollution, to purify — purity — purification — pure, reservoir, resource,
to require, rivulet, robust, salinity — saline, sewage, sulphates, sustainable,
technology, technique, toxicology, ultrafiltration, ultraviolet, vision, to vary
—varying — variable — variability — various — variety, viruses.

3. IlepeBeaure cieayonue TEPMUHBI 1 TEPMUHOJIOTHYECKHE CJIOBOCO-
YeTAHMS HA PYCCKUH SI3BIK U YKAXKNUTE CIIOCO0 MepeBoja.

Dual-membrane, microfiltration, reverse osmosis, ultraviolet technologies,
conventional water treatment process, multiple barrier water reclamation
process, suspended solids, suspended particles, colloidal particles, disease-
causing bacteria, protozoan cysts, dissolved salts, organic molecules, semi-
permeable membrane, organic matter, potable quality, potable water, high
purity water, wafer fabrication, power generation industry, air conditioning
cooling purposes, public-private partnership, seawater reverse-0Smosis
plant, saline water, impurity, solar distillation, photovoltaic cells, solar
thermal powered desalination, vacuum distillation, atmospheric pressure,
ambient pressure, vapour pressure, ambient atmospheric pressure, multi-
stage flash distillation, multiple-effect distillation, vapour-compression
evaporation, semipermeable membrane, transport properties, void-free pol-
ymer, freeze-thaw desalination.

4. IlepeBeauTe ciaeaylIIde NMPeIIOKeHHNA, COAep:Kaline MHOTO3HAY-
HbIE CJIOBA.

1. In order to optimize the performance of the NEWater operations and re-
duce production costs, PUB has been working with industry partners to de-
velop new technologies such as membrane technology that can increase op-
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eration efficiency and reduce energy consumption during the production
process of NEWater.

2. The total capacity of the plants is about 20 million US gallons per day.

3. This polyamide film gives the membrane its transport properties.

4. The former one is using photovoltaic cells which convert solar energy to
electrical energy to power desalination process.

5. Thus, because of the reduced pressure, low-temperature “waste” heat
from electrical power generation or industrial processes can be employed.

6. More specifically, it is treated wastewater (sewage) that has been purified
using dual-membrane.

7. A product of tech-giant Microsoft, its appearance is similar to visor glass-
es, and is connected to an adjustable padded inner headband.

8. Additional features that make driverless tech successful: to make driver-
less train tech possible, additional systems like platform track monitoring
systems, platform screens, intrusion avoidance and remote sensing systems
are essential.

9. But when we met him at the giant CES tech show in Las Vegas, he ap-
peared to think that the viability of the technology was a given.

10. The leading process for desalination in terms of installed capacity and
yearly growth is reverse osmosis (RO).

11. The remarkable thing that struck me on a recent trip to the project’s test
site in Nevada was that nobody thought it was, well, remarkable.

12. This is a costly operation to run.

13. He came straight back with an idea.

14. After years when technology innovation seems to have been all about
social media such an ambitious vision is refreshing.

15. Musk has suggested that solar panels running on the top of the tunnels
could generate enough electricity to power the system. It could run as an
underground system, too.

16. Musk hasn’t yet given a date when we can expect to see Hyperloop up
and running.
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17. The new Hyperloop would only take 29 minutes to travel between New
York City and DC.

18. If such autonomous vehicles are successfully implemented providing the
same service that taxi’s drivers do, it will be a big deal.

19. Former train pilots can be employed as train attendants to service pas-
sengers, and can also act immediately during emergencies.

20. Only German Transrapid Maglev System is ready for high-speed com-
mercial passenger service.

5. IlepeBeaure cieaywime npeaio;KeHus, o0pamas BHUMAHMEe HA Te-
peBo COKpalieHuil 1 a00peBuaryp.

1. NEWater is the brand name given to reclaimed water produced by Singa-
pore’s Public Utilities Board (PUB).

2. The quality of NEWater consistently exceeds the requirements set by
USEPA and WHO guidelines and is cleaner than Singapore’s other water
sources.

3. The SingSpring desalination plant was PUB’s first public-private partner-
ship (PPP) project.

4. Multiple-effect distillation (MED) works through a series of steps called
“effects”.

5. The RO membrane processes use semipermeable membranes and applied
pressure to preferentially induce water permeation through the membrane.

6. A 500m (1,640ft) test track, or Devloop, has been constructed in the de-
sert 40 miles north of Las Vegas.

7. Often abbreviated as “VR’, Virtual Reality entirely immerses you in a dif-
ferent, visual world that is artificially created and enhanced.

8. Augmented Reality (AR) refers to a reality that has been ‘augmented’ or
‘enhanced’ through artificial means.

9. The technology employed in driverless trains is called Communication
Based Train Control (CBTC).
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10. In most CBTC rail networks, data transfer between trains and trackside
equipment is carried out using wireless communication networks, such as
the global system for mobile communications-railway (GSM-R) and wire-
less local area networks (WLAN).

11. People don’t have any issue flying in aircraft and people don’t have any
issue travelling in maglev trains.

12. Leading the engineering team is a fast-talking space scientist Anita
Sengupta, recruited from Nasa where she helped develop the Mars Curiosity
rover.

13. It’s based on the very high-speed transit (VHST) system proposed in
1972. It evolves some of the original ideas of VHST, but it still uses tunnels
and pods or capsules to move from place to place.

14. He recently told CNBC: “Hyperloop will be operational, somewhere in
the world, by 2020.”

15. The doubling has led to graphic processing units (GPUs) that make par-
allel processing possible.

16. Our current Al capabilities have shown outstanding performance in nar-
row tasks, better even than humans, at times.

17. The question surrounding artificial general intelligence (AGI) is not a
matter of “if”’, but “when”.

18. The artificial intelligence that comes from this would be greater than an-
ything we have ever seen before. It would become what is called an Artifi-
cial Super Intelligence (ASI).

19. Nubot is an acronym for “nucleic acid robots.” Nubots are manmade ro-
botics devices at the Nanoscale.

20. Nanorobots are also applicable in treating genetic diseases, by relating
the molecular structures of DNA and proteins in the cell.

6. HepeBezmTe, HCIOJIB3YS CJI0BA H BBIPAYKCHUA U3 TCKCTA.

Kak m3BecTHO, Boabl B M3pansne mano. EQMHCTBEHHBIN ITPECHBIN pe-
3epByap — 03epo KuHeper — HE MOXET MOKpPBITh PacTyIIUe MOTPEOHOCTH
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U3paWIbTSIH B MUTHEBOM BOJIEC, 4 C YUYETOM POCTa MOTPEOJICHUST BOJbI HE
TOJILKO JIJ1s1 OBITOBBIX, HO Y TIPOMBIIIEHHBIX HYXK/I, @ TAKKE CEJIbCKOTO XO-
31CTBA JEUIIUT BOJIBI C KaXKIBIM T'OJIOM JIOJIKEH ObLT TOJILKO BO3PACTATh.

C 2005 roga M3paniab MOCTPOWI YETHIPE OMPECHUTEIBHBIE YCTAHOB-
KU, a B KOHIIE 3TOro rojia Oy/ieT BBeAeHa B CTpoil msatast. OH sBISIETCS JU-
JIEpOM B MPUMEHEHHUU JHEProcOEpEraronux M <«3elIEHbIX» TEXHOJOTUN
orpecHeHus1. ONpeCHUTENbHBIE COOPYKEHUS TPEOYIOT OrPOMHOI0 KOJIMYe-
CTBa DJICKTPOIHEPruu, notpedssist npumepHo 10% oT obiero mpousBo/I-
CTBa dJIEKTpodHeprun B M3panie, moaToMy B CTpaHe aKTUBHO Pa3BUBAIOTCS
Y UCIIOJIb3YIOTCS TEXHOJIOTUU PEKyNepaluu sHepruu. Taxke npu onpecHe-
HUU BBIACIISETCS OOJIBIIIOE KOJUYECTBO MOOOYHBIX MPOYKTOB, XUMUKATOB,
paccosia, MapHUKOBOTO Taza. s pemenus 3toil mpobdiemsl B M3pauiie co-
371 COOCTBEHHYIO TexHoJIoruto ProGreen, kotopasi HE HCIOJIb3YET XU-
MHUKAThl HA HAYAJILHOM CTaJ MK OnpecHeHus. To eCTh, BMECTO XUMUU MPH-
MeEHsIeTCsl 00paTHBIM 0CMOC (MeXaHudeckasi (GUIbTpalys). ITa TEXHOJIOTUs
MO3BOJISIET N30€KaTh MOMAaHNs OCTATKOB XMMUKATOB OOPATHO B MOPE.

Oxkomno 35% BOIBI MUTHEBOTO KayecTBa M3pamib mogydaeT MMEHHO
Osarojapsi ONpPEeCHUTENBHBIM yCTaHOBKaM. OmnpecHuTeNNbHbIN 3aBoj «Co-
pek», uto B 15 kunmomerpax B Ory ot Tenb-ABHUBa, MPOU3BOAUT NPUMEPHO
20% BoABI JIsl TOPOJCKOTO BOAOCHAOXKEHMsI. 3a00p BojbI Benercs u3 Cpe-
JM3EMHOT0 MOps yepe3 TpyOy auamerpom 2,5 metpa. Mopckast Bojia Ghuiib-
TpyeTcs Yepe3 ClielualbHble MEMOpaHbI, YAAJISIOUE OOJbIIYIO YaCTh CO-
JIeH, TIOCJIe Yero MPOXOAUT AUCTWUIIMIO (TIEPEroHKY) /10 MOTYUYEHUS M-
CTOM MUTHEBOM BOABL. OCTAIONIMICSA OT MPOU3BOACTBA COJITHOW PacTBOP
cOpacbIBaeTcst 00paTHO B MOpE, TI€ MOMEHTAIbHO PACTBOPSIETCA.

Ha cerogusimmmii nens M3panss SBISETCS MUPOBBIM JIMJIEPOM I10 TIie-
pepaboTKe W BTOPUYHOMY HCIOJB30BAHHIO CTOYHBIX BOJ B CEJILCKOM XO-
3SIMCTBE — JJISI 3TOI'O MCMOJB3YETCs OKOJI0 86% BCEX CTOYHBIX BOJ CTPAHBI.
JloxaeBas Boa 1o CTokaM coOMpaeTcsi B OrpOMHbBIE OaKH, a OTTY 1a TIOCTY-
NaeT B CUCTeMY BojocHaOxkeHus. JloxkneBas Bo1a UCHIONBb3YeTCs )il OBITO-
BBIX HYX/ U YOOPKH, a 3T0 Kak pa3 90% Bcero notpedieHus BObI.
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2.2. IEPEBOJ] UMEH COBCTBEHHBIX U HA3BBAHUI

HmeHa coOCTBEHHBIE M Ha3BaHUS MOTYT MEPEBOIUTHCS CIIETYOITIMHU
CIOCO0AMH:

1. Tpancimrepanusa (1at. trans litera — uepes OykBy) — nepemaua
rpadudeckoii, OykBeHHOH (popMbI ciioBa 0e3 yuera (hOHETHYECKOM TpaH-
ckpurud. [lyremM TpaHcIMTepaliuu MMeHa COOCTBEHHBIC TIEPEIAOTCS HC-
TOPUYECKA WM TpaaullMoHHO. Hampumep: aHrimmiickue Kopoiu James —
Axos, George V — I'eope V; ookmop Bamcown (a ne Yomcomn,).

2. Tpanckpunuus — GOHETHUECKU CIOCcO0 mepeaaur aHrIMUCKUX
UMEH PYCCKMMH OyKBaMHU — cTayia mpeoOmanarh ¢ 50-X TOJ0B MPOIIIOTro
Beka. YToObI NpaBUIILHO TMEpenaTh HYy PYCCKOM SI3bIKE MMsSI COOCTBEHHOE,
HaJI0 MPaBMIILHO €ro IpodnTaTh. C TOMOIIBIO TPAHCKPHUIIITUH ITePEIAIOTCS:

e  reorpaduueckue HazBanusa: Newfoundland — Hwrogaynoneno,
New Mexico — Heto Mexcuko, Derby — lepou.

e  maszBanus kommanuii: BBC — bu-6u-cu, Johnson & Johnson Inc.
— Iliconcon-ono-/iconcon Unkopnopetimuo, Tesla— Tecaa.

®  Ha3BaHWS TEPUOAMYCCKHUX W3JIaHUM, KOpaOJeH, YiuIl, TUiomia-
nel, TeaTpoB W My3bIKabHBIX Tpym: The Wall Street Journal — Yoar
Cmpum J{xcopusn, Downing Street — Jlaynune Cmpum,; Madison Avenue —
M>»30oucon Agenio.

3. IlouaHbIH / cMeMIaHHBIA TIEPEBOJT (COUETAHUE TPAHCKPUIIIUU U
nepeBoja). Tak mepeBoadTcs reorpadUyeckre Ha3BaHUsA, a TAKKE Ha3Ba-
HUW MapTHIl, TOCYIaPCTBEHHBIX CIY>KO U MEXIYHAPOAHBIX OpraHU3alvi:
Lake Superior — O3epo Bepxnee, the Pacific Ocean — Tuxuii oxean, New
Zealand — Hosas 3enanous (cmewannwiti nepesod), Security Council — Co-
sem bezonacrnocmu.

[TockobKYy B PYCCKOM SI3BIKE OTCYTCTBYIOT HEKOTOPBIC 3BYKH aH-
TJIUACKOTO SI3bIKA, TIEPEBOIYMK BBIHYKJIEH NPUOETaTh K COYETAHUIO TPaH-
CKPHMITIIUY ¥ TPAHCIUTEPALIHH.
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Tabnuya 2

Bradley — bpaonu
* 2w A Grahar}:fl - ]51)93M
Ben — ben
¢ 2w B Evans — Osanc
n HI' Morning — Mopnune
5 B Burns — bepnc
Bird — bopo
C) T Smith — Cuum
R A, Shuttle — Lllamma
UCTOPUYCCKH — Y Dublin — /yonun
Warner Brothers — Yopuep
0 3
bpazepc
" p Harper — Xapnep
Darwin — /Japsun
W VY, nepent 3ByKOM y West — Vacm
nepenaercs B Wood — Byo
h X, Horton — Xopmow
TPATUITMOHHO — I Henry — I'enpu

BOITPOCHI JI1 CAMOKOHTPOJIA:

1.  Jlaiite ompeneneHus CACAyIOIUM
TpaHCIUTEPAIKs, CMEIIAHHBIN IEPEBO/I.

TCPMUHAM: TPAHCKPUIIINA,

2. Yro0 3HAUUT «TpaauIUOHHAsA 1Iepcaada» NMCH COOCTBEHHBIX?

3. B kakux ClIydasXx IIpU NepeBOAC UCITOJIb3YCTCA TpaHCKpI/IHHI/Iﬂ?

4.  Korma npuOerarT K CMEIIaHHOMY TIepeBOTy?

5. B kaknx CIydasxX HUCIOJBb3YCTCA COYCTAHHUC TPAHCKPUIIIHUU U

TpancauTepaunu? 1IpuBennure npuMepsi.

TEXT 2

What is Hyperloop?

1. HpoanaﬁTe TEKCT, IPOBECANTE nepeBonqecmﬁ/i AHAJIN3 U IIepEBEIn-

TEC.
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The 700mph subsonic train explained

Elon Musk has started the building revolution for a new train system.

Dubbed Hyperloop, it will allow you to get from London to Edin-
burgh or LA to San Francisco in under 30 minutes. But what is it and how
does it work? Good questions. Musk has likened it to a vacuum tube system
in a building used to move documents from place to place. Confused? No
worries. Here’s everything you need to know about the futuristic train com-
ing from the founder of Tesla and SpaceX.

We also delve into competitor systems, like Virgin Hyperloop One.

Hyperloop is essentially a train system that Musk calls "a cross be-
tween a Concorde, a railgun, and an air hockey table". It’s based on the very
high-speed transit (VHST) system proposed in 1972, which combines a
magnetic levitation train and a low pressure transit tube. It evolves some of
the original ideas of VHST, but it still uses tunnels and pods or capsules to
move from place to place.

Hyperloop is being proposed as an alternative to short distance air
travel, where the system will be much faster than existing rail networks and
much cleaner that flight. Hyperloop isn’t about going as fast as possible, be-
cause you’ll have to deal with high G forces when it came to turns, which
isn't ideal for passenger travel. Speeds of over 700mph are suggested for
journeys.

But there are practical implications that have to be considered on a
short stop-start journey, such as the acceleration and deceleration sensation
that passengers would go through.

How does Elon Musk’s Hyperloop work? Air bearings or maglev

One of the biggest problems with anything moving is friction, both
against surfaces and the environment the pod is moving through. Hyperloop
proposes to move away from traditional wheels by using air bearings for
pods instead. This will have the pod floating on air. It’s similar to maglev, in
which the electromagnetic levitation of the train means there is no friction
like a traditional train that runs on tracks.
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This is how current maglev trains can achieve super speeds, like the
500km/h maglev train in Japan. One Hyperloop proposal, from Virgin Hy-
perloop One, uses passive magnetic levitation, meaning the magnets are on
the trains and work with aluminium track. Current active maglev needs
powered tracks with copper coiling, which can be expensive. Musk’s Hy-
perloop will take this to the next level by traveling through low pressure
tubes.

Hyperloop will be built in tunnels that have had some of the air
sucked out to lower the pressure. So, like high-altitude flying, there’s less
resistance against the pod moving through the tunnel, meaning it can be
much more energy efficient, which is desirable in any transit system.

The original VHST proposed using a vacuum, but there’s an inherent
difficulty in creating and maintaining a vacuum in a tunnel that will have
things like stations, and any break in the vacuum could potentially render
the entire system useless. For Hyperloop, the idea is to lower the air pres-
sure, a job that could be done by regularly placed air pumps. Low pressure,
however, means you still have some air in the tunnels. The air bearing and
passive maglev ideas are designed not only to levitate the pod, but also see
the pod moving through the air, rather than pushing the air in front of it and
dragging it along behind. The air cushion will see the air pumped from the
front of the pod to the rear via these suspension cushions. The tunnels envi-
sioned are metal tubes, elevated as an overground system. Musk has sug-
gested that solar panels running on the top of the tunnels could generate
enough electricity to power the system. It could run as an underground sys-
tem, too.

Musk hasn’t yet given a date when we can expect to see Hyperloop up
and running, he’s merely announced that it will be made. A one-mile test
track built by SpaceX adjacent to Hawthorne, its California headquarters,
has been built, and the first successful trial has been carried out. Virgin Hy-
perloop One plans to send an 8.5-metre long pod down a set of tracks in
Nevada. In May 2017, a pod levitated on a separate test track in Nevada for
5.3-seconds and reached 70mph. The first trial using one of the 8.7-metre
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passenger pods has now been carried out too. The pod travelled along the
500-metre test track, and reached a speed of 192mph before safely coming
to a complete stop.

Planning documents currently propose a route between LA and San
Francisco, a 354-mile journey, that would cost around $6 billion in con-
struction. This is based on a passenger-only model, whereas one that can al-
so transport vehicles would be $7.5 billion. This extra expenditure would be
worth it since more people could use the system, offering potentially larger
returns.

Shervin Pishevar, co-founder and chairman of Virgin Hyperloop One,
aims to shuttle passengers and cargo in high-speed pods that are smaller
than most planes and trains and designed to depart as often as every 10 sec-
onds. He recently told CNBC: “Hyperloop will be operational, somewhere
in the world, by 2020.”

Musk tweeted in July 2017 that his Boring Company tunnel project
has received “verbal [government]| approval” to build a Hyperloop that
would connect the cities of New York City, Philadelphia, Baltimore, and
Washington, DC. He also tweeted more details about the project. The new
Hyperloop would only take 29 minutes to travel between New York City
and DC, Musk claimed.

llumupyeMble UCMOYHRUKU
https://www.pocket-lint.com/gadgets/news/132405-what-is-hyperloop-
subsonic-hyperloop-train-technology-explained

Virgin’s Hyperloop: Future or fantasy?

So, here’s the plan — we’re going to load you into a pod, and then
shoot you at 700 mph (1,123 km/h) through a vacuum, taking you to your
destination in minutes rather than hours. That is the rather unlikely pitch of
Hyperloop One.

But the remarkable thing that struck me on a recent trip to the pro-
ject’s test site in Nevada was that nobody thought it was, well, remarkable.
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The Hyperloop idea, first floated by Tesla’s Elon Musk, has sparked a
number of projects keen to demonstrate that putting a maglev train in a vac-
uum tube can deliver the revolutionary transport system of the future. Mag-
lev — or magnetic levitation — trains, which use magnets to lift a train above
rails, reducing friction and increasing possible speeds, are already in opera-
tion. One takes passengers from Shanghai to its airport at 270 mph (430
km/h).

But of the plans to make a maglev even faster by putting it in a vacu-
um tube, Hyperloop One — or as we must now call it following Sir Richard
Branson’s investment, Virgin Hyperloop One — is the most advanced.

Arriving on the site in the desert 40 miles north of Las Vegas, you can
immediately see this is a costly operation to run. A 500m (1,640ft) test
track, or Devloop, has been constructed and a workforce of 300, including
200 high-calibre engineers, has been assembled. They have run a number of
tests, propelling a pod through the tube at speeds of up 387km/h (240mph).
So far, however, they have not put people on board.

Leading the engineering team is a fast-talking space scientist Anita
Sengupta, recruited from Nasa where she helped develop the Mars Curiosity
rover. Having worked on what she describes as the “challenging engineer-
ing problem” of landing vehicles on other planets, she brushes aside my
doubts about whether this earthbound project is realistic. She gestures to-
wards the white pipe snaking across the desert: “It’s a realistic project be-
cause you can look around and see our development test tube.” She says the
technology has already been proven and dismisses my suggestion that peo-
ple might be cautious about climbing aboard.

“The Hyperloop is a maglev train in a vacuum tube,” she explains.
“You can also think of it as an aircraft flying at 200,000ft [38 miles],” she
added referring to the equivalent air pressure level. “People don’t have any
issue flying in aircraft and people don’t have any issue travelling in maglev
trains. This just combines the two.” She predicts that the project will have
passed through safety certification and be ready to launch a commercial op-
eration by 2021, which seems insanely optimistic.
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It is the job of the chief executive Rob Lloyd to sell the Hyperloop to
the commercial and government partners who will make it a reality. But
when we met him at the giant CES tech show in Las Vegas, he appeared to
think that the viability of the technology was a given, wanting to talk instead
about an app that would connect future Hyperloop passengers with other
modes of transport on arrival.

| tried to bring him back to earth by explaining how long it took to
build infrastructure projects like Britain’s HS2 high-speed rail line from
London to Birmingham. He came straight back with an idea he said could
mean that the third runway at Heathrow — another project that has been
many years in the works — would no longer be needed. “You could build a
Hyperloop between Gatwick and Heathrow and move between those two
airports as if they were terminals in four minutes,” he explained. “That’s
probably less time than it takes to move between Terminal 5 and Terminal 2
today at Heathrow.”

Creating one giant seven-terminal airport without the huge cost and
controversy of building a new runway might seem attractive. Sir Richard
Branson, who now chairs the project, told us “a fast link between Heathrow
and Gatwick would make a lot of sense”. But it also sounds fanciful. The
cost of tunnelling from Heathrow to Gatwick or the planning nightmare of
running several tubes across the Sussex and Surrey countryside would sure-
ly make building a third runway seem like a piece of cake.

Meanwhile Elon Musk is pursuing his own Hyperloop projects, tun-
nelling under Los Angeles and claiming last summer that he had “verbal
approval” from the US government to build a link that would take passen-
gers between New York and Washington DC in under half an hour. This al-
so sounds a deeply unlikely mission, and one suspects that the investors
who have poured so much money into Musk’s Tesla would be reluctant to
open their pockets again. But Rob Lloyd at the Virgin Hyperloop remains
confident that at least a few governments will have the vision to take for-
ward what he calls the first new mode of transport since the aircraft.
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After years when technology innovation seems to have been all about
social media — 140 characters instead of jetpacks as investor Peter Thiel puts
it — such an ambitious vision is refreshing.

Even if one suspects that Hyperloop routes linking major cities are un-
likely to make it off the drawing board, the project is doing a great job of
making us think about a greener transport system.

llumupyeMbte UCMOYHUKU
https://www.bbc.com/news/technology-42730916

2. IIpoywure cijieayroniue ¢JI0Ba, yTOYHUB X MPOM3HOIIIEHHE B CJIOBape.

Acceleration, air bearings, air cushion, aluminium, copper coiling, decelera-
tion, to delve into, electromagnetic levitation, to elevate, energy efficient,
environment, to envision, to evolve, to generate, headquarter, implication,
inherent, to maintain, the rear, vacuum, vehicle, via.

3. [lepeBenuTe cjieayronue TEPMUHBLI U TEPMUHOJIOTHYECKHE CTIOBOCO-
YeTaHHUsl HA PYyCCKMIi A3BIK U YKAKUTE CIoco0 mepeBoja.

Vacuum tube system, revolutionary transport system, high-speed transit
(VHST) system, magnetic levitation train, low pressure transit tube, short
distance air travel, practical implication, G forces, acceleration, deceleration,
deceleration sensation, air bearings, friction, to reduce friction, electromag-
netic levitation, aluminium track, powered tracks, copper coiling, low pres-
sure tube, high-altitude flying, energy efficient, transit system, regularly
placed air pumps, air cushion, suspension cushion, overground system, to
generate electricity, to power the system, test track, to increase possible
speeds, green transport system, challenging engineering problem, earth-
bound project, development test tube, to launch a commercial operation,
chief executive, viability, high-speed rail line, to chair the project.
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4. IlepeBeaure cieayroiue UMeHAa cOOCTBEHHbIE, YTOUHHTE UX 3HAYe-
HHeE.

Singapore, NEWater, Johor, Malaysia, Singapore’s Public Utilities Board,
Hyperloop, Dubbed Hyperloop, London, Edinburgh, LA, San Francisco,
Tesla, Space X, Elon Musk, Concorde, Japan, Hawthorne, California, Ne-
vada, Shervin Pishevar, Boring Company, New York City, Philadelphia,
Baltimore, Washington DC, Shanghai, Sir Richard Branson, Virgin Hyper-
loop One, Las Vegas, Anita Sengupta, Nasa, Mars Curiosity rover, Rob
Lloyd, Britain’s HS2 high-speed rail line, Birmingham, Heathrow, Gatwick,
Sussex, Surrey, Los Angeles, the US, Peter Thiel, Iron Man, Minority Re-
port, Wall-E, Avatar, Google Cardboard, Google Glass, Sony Smart-
Eyeglass, MIT.

5. BcraBbTe npeaJioru, rjae 310 Heo0XoAMMOo.

1. It will allow you to get from London to Edinburgh or LA to San Francis-
CO...... 30 minutes.

2. Musk has likened it ... a vacuum tube system in a building.

3. We also delve ... competitor systems, like Virgin Hyperloop One.

4. It 1s similar ... maglev trains.

5. We’re going to load you ... a pod, and then shoot you ... 700 mph (1,123
km/h) ... a vacuum, taking you ... your destination ... minutes rather than
hours.

6. Maglev — or magnetic levitation — trains are already ... operation.

7. They have run a number of tests, propelling a pod through the tube ...
speeds of ... 387km/h (240mph).

8. “You can also think of it as an aircraft flying at 200,000ft [38 miles],” she
added referring ... the equivalent air pressure level.

9. The project will have passed ... safety certification and be ready to
launch a commercial operation ... 2021.
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10. I tried to bring him ... ... earth by explaining how long it took to build
infrastructure projects.

11. Another project that has been many years ... the works.

12. This link would take passengers between New York and Washington
DC...... half an hour.

13. One suspects that Hyperloop routes linking major cities are unlikely to
make it ... the drawing board.

14. After years when technology innovation seems to have been all ... so-
cial media such an ambitious vision is refreshing.

15. This technique relies ... extended periods of natural sub-freezing condi-
tions.

16. Energy cost in desalination processes varies considerably depending ...
water salinity, plant size and process type.

17. As for AR, it offers a very small field of view ... comparison ... VR.

18. Both Virtual Reality and Augmented Reality tinker ... reality; VR driv-
ers you ... it, whereas AR enhances and adds ... it.

19. It comes ... ... simple questions of logistics and convenience.

20. VR results ... the user’s absolute immersion in whatever they are watch-

ing.
6. HepeBezmTe, HCITI0JIb3YyHA CJI0BA U BBIPAYKCHUA U3 TCKCTOB.

Kak pa0oraer runepneris

Ecnu coBceM mpocTo, TO TUHEPIETIi — 3TO Moe3[ B TpyOe. 3auem
noe3ay Tpyo6a? UToObl 0TKauaTh U3 HEE BO3YyX M TaK CHU3UTH €ro (BO3dy-
Xa) conmpoTHBIICHHUE. Beb MII0THOCTD Halllel aTMoc(ephl Y 3eMJT BbICOKast
MMEHHO MOTOMY MAaCCAKUPCKUE CaMOJIEThl 3a0MparoTcs Ha JMENIoHbI B 10-
11 KuJIOMETPOB, YTOOBI CHU3UT CONMPOTUBIICHHE. MEHbIIEe CONPOTUBIICHUE
— BBIIIE MOYKHO Pa3BUTh CKOPOCTb. BTOPOU 3JIEMEHT TUIEpIETIN — Mar-
HUTHAaA JICBUTAIIUA. HOGB)I HEC CICT 110 pCiIbCaM, OH «BUCUT» Ha MarauTHOU
MOJYIIIKE — JICBUTHUPYET (MarjieB = MarHuTHas JieButaius). Takum oOpa-

30M, JIMIACMCA €€ U TPCHUA KOJICC O PCJILCHI. Bot coOcTBEeHHO U Bce.
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Hcropus npoekra «l uneprietsisn» He Takas aaBHss. [lepsas ee yactb
— 9TO MHEBMATUYECKas MOYTa, TpyOa 1Mo KOTOPOW MepeMeIatoTcs Karcy-
JIBI ¢ cooOIeHusIMU. BriepBrie Takas cucrema 3apadortana B 1799 romy! He
CJIO’KHO TPEACTaBUTh BMECTO mUchMa naccaxupa. 1 yxe B 1835 roay mno-
SIBUJICS TIEPBBIN MAaTEHT Ha moe3j B Tpyoe. Uepes MmTh JIeT MOsIBUJICS Tep-
BbII ITHeBMaTH4ecKuid moe3. Ho Tak kak jgaBieHue B TpyOe Iepen moes-
oM ObLIO aTMoc(epHbIM, Takoil TpaHcmopT He npuxwics. B 1909 roxy
BIIEPBBIC ObLJIa BBHICKA3aH WJEsl OTKaYaTh U3 TPYOBI BO3YX U «IIOJIBECUTH)
MOE3]] Ha BJIEKTPOMArHUTHOM MOJYIIKE — IPOEKT BaKyyMHOI'O IOE3/1a.
[lepBrIii moe3/1 HA MAarHUTHOM MOJYIIIKE ObUT UCTIbITaH B ['epmanuu B 1984
roxy. B 2004 roxy Obi1 3anyiieH mariieB-tioe3n B lllanxae. Paccrosinue B
30 KM OH IPOJIETAET 32 7 MUHYT, Pa3rOHSSCH /10 MAKCUMAJIBHOW CKOPOCTH B
431 km/gac. [TpumedarenbHO, YTO CTOUMOCTb OMJIETOB HE BHICOKA, OKOJIO 6-
7 TOJIapoB.

SpaceX

B cents6pe 2016 roga xommnanueit «SpaceX» Miona Macka cos-
MECTHO ¢ KOMaH/10i n3 MaccauyCceTCKOro TeEXHOJIOTMYECKOIO YHUBEPCUTE-
Ta OBLJIO HAYATO CTPOUTEIHCTBO MCIBITATEILHOM TPaCcChl JJIMHHON B TOJI-
Topa kwiomeTpa. B Tpybe Oyner momnepxkuBarbes aasienue B 1/1000 (B
TBICSIUY pa3 HUXKE) OT arMOchHEepHOro, MPUMEPHO TaKOe K€ JaBJICHHE Ha
BbicoTe 50-80 kM Hax 3emuiell. B mpoekTe Macka UCob3yeTcsi He MarHuT-
Hasl TIOJYIKa, a BO3AYIIHAsd, YTO ropa3io jAeimieBie. B karncynax Oyner
KJIMMaT-KOHTPOJIb, a MEPEBUTaThbCsl OHU OyIyT MO 3alllUIIEHHOU TpyOe,
TaK 4TO MepeMeENIaThCsl ¢ TOMOIBI0 THIEPNETIM MOXHO OYJIET B JIO0YIO
MOroJly W MpHU JIIOOBIX YCIOBUAX. A Ojaromapsi UCIOJIb30BAaHUIO B KOH-
CTPYKIMSIX MAJIOHOB CUCTEMa OCTaHETCsl paboTocnocoOHa U Oe30macHa U B
ciydae HeOompimx 3emieTpsicerHuii. Cuctema SpaceX BooOIe TOBOJBLHO

3KOHOMMYHA.
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2.3. AHTEPHAIIMOHAJIN3MbI
N «JIOXKHBIE /IPY3bi IIEPEBOYHNKA»

HMHTepHAIIMOHAIM3MBI — 3TO OOIIUpHAS T'PYyIIa CJIOB JIATHHCKOTO
WIN TPEYECKOr0 KOPHS, 3aMMCTBOBAHHBIX BO MHOTHE SI3BIKA. B pycckom
SI3BIKE arpeccHs, B aHTIIMKHCKOM — aggression, Bo ¢paHIry3ckoM — agression,
B HEMeEIIKOM — AQression reHeTUYIeCKH BOCXOJIAT K JIATHHCKOMY KOPHIO ag-
gression. Oxu 00bIYHO OM3KY rpaduIecku, POHESTHICCKH U CEMAaHTHICCKH
SKBUBAJICHTHBL: 6aKyym — Vacuum, mpancamaanmudeckui — transatlantic;
naccaxcup — passenger,; wwuosust — illusion, nomenyuanvno — potentially;
umdicenep — engineer, mpancnopm — transport u ap. Ilpu nepeBojie uHTEp-
HAIIMOHAJIBHBIC CJIOBA OOBIYHO IEPEJAFOTCS C MOMOIIBIO TPAHCITUTEPAITUH
WM TPAHCKPHIILIHH.

Cpeny MHTEPHAIIMOHAIBHBIX CJIOB 0CO00 BBIICISICTCS TPYIINA «JI0%K-
HBIX Jpy3eii mepeBomunka» (translator’s false friends), B pamkax xoro-
POl aHTJIMICKKE CIIOBa MMCIOT BHEIIIHEE CXOZCTBO (3BydaHHE W HaImca-
HHE) C PYCCKHMH CJIOBaMM, HO WX 3HAUCHHWs HE BCEria coBmajaaror. Ilpu
OyKBaJIbHOM IIEPEBOJIC TaKKUE CJIOBA MPEBPAIIAIOTCS B J0CAIHBIC OIIMOKH:
SKOOBI SIBHOC 3HAUCHME CIIOBAa-KaJIbKH TpeOyeT OOpaIlleHUsI K CIIOBapIo M
YTOYHCHMSI.

B pycckoM si3bIke 3TH CJI0Ba MOXKHO ITOJIPa3/ICIUTh Ha JIBE TPYIIIIbL:

1. CnoBa, KOTOpbIC UMCIOT CXOJHOE HAIMCaHWE W 3BYYaHHUE, HO CO-
BEPIIICHHO JIPyroe 3HAYCHHME 110 CPaBHEHHWIO C aHTJIMHCKMM: Mmagazine —
orcypHas, HO He MarasuH; complexion — He koMIuteknus, a yeem auya; dec-
ade — He nekana (necaTh AHEH), a decsmunemue.

2. CnoBa, KOTOPBIE JIUIIH B OJTHOM WJIM JIBYX 3HAUCHHSX COBIAJIAIOT C
PYCCKUMH CJIOBAaMH, HO PAacXOATCSA B OCTANbHBIX: dramatiC — He TOJIbKO
IpaMaTUYECKUW, NPAMATUYHBIM, HO W HEOXKUJAHHBIM, BICYATIIAIOLINN,
CEHCAIMOHHBIH; popular — He TONBKO nonysipheill, HO U Hapoousit;, formal
— HE TOJILKO (hopmavhbill, HO ¥ opuyuaivhwlil;, NAtION — He TOJBKO Hayusl,
HO U HApoo, cmpaua; Yecord — He TOJILKO pekopo, blcuiee 0OCMUNCEHUE,

HO U nponoKoJi, 3anucs, pecucmpayust, nildCnuHKd.
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Taxxe cjioBa MOTYT OBITh CXOJIHBI IO (POpME U OJTM3KU 110 3HAYEHUIO,
HO UMETh Pa3HYIO OIICHOYHYIO XapaKTEPUCTHUKY B CBOEM s3bIKe: ambition,
career B aHTJIMHCKOM SI3BIKE HeUmpaibHbl, B PyCCKOM SI3bIKE amoOuyus, Ka-
pbepa CONIEPKAT He2AmUBHYI0 OYEHKY; PeBOIIOYUS — NPOSPECCUBHOE NOTO-
ocumernvbroe uzmMeHenue, aurimickoe revolution oraocurcest K J0oovim usme-
HEeHUSIM.

OcoOyr0 rpymmy COCTABISIOT aHIVIMMCKHE CJIOBa, ONM3KHE (HO HE
UJCHTUYHBIC) 10 HAMKCAHUIO U 3BYYaHUIO U, COOTBETCTBEHHO, UMEIOIINE
pa3Hble 3HaUCHUS: acCept — npunumams, except — kpome, uckmouas, affect

— 8o3z0eticmsosamy, énusimy, effect — npouszeooums, enusmo, s¢hghexm.
BOITPOCHI JJI51 CAMOKOHTPOJILA:

1.  Yto Takoe mHTEpHAIIMOHAIN3MBI? KakoBbI cIOCOOBI HX Iepea-
Y1 Ha PYCCKUM SI3bIK?

2. llpuBegure mpuMepbl MHTEPHAIIMOHAIBHBIX CJIOB, BCTpEYaro-
IIUXCS B HAYYHO-TEXHUUECKHUX TEKCTaX.

3. UTto Takoe «IOKHBIC APY3bs IEPEBOTINKAY?

4.  KakoBbl BUBI <JIOKHBIX JPY3€H MEPEBOTINKA)?

5. TlpuBemuTe mpuUMeEpHI JIOKHBIX JIPYy3€il EpeBOAUMKA U3 KaXION

IpyHIbL

TEXT 3
What’s the Difference between Virtual Reality
and Augmented Reality?

1. IlpounTaiTe TEKCT, MIPOBEAUTE MEPEBOAYCCKUN AHAIM3 U NepPeBeIu-
T€.

With the rapid advent of technology, the definition of the term ‘reali-
ty’, which we so commonly use, is constantly undergoing changes at its
most basic level. Lately, these changes have been even more dramatic!
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Take, for example, the way we experience reality. The five basic sens-
es that we have are enough for anyone to live their daily life with ease (alt-
hough that’s quite debatable, actually!). However, even those five senses
can only do so much when it comes to seeing, hearing and perceiving things
that are not ‘actually’ there. This is where the concept of ‘simulated reality’
comes into the picture,

The two latest technologies that have taken the world by storm in this
“simulated” domain are Augmented Reality and Virtual Reality. That being
said, due to considerable overlaps in what both of these technologies deliv-
er, and the fact that both modify/accentuate the physical reality around a us-
er, people tend to confuse one with the other.

So, once and for all, let’s look at what these technologies are and how
they differ from each other.

What is Virtual Reality?

‘Virtual’ and ‘reality’ — the inherent meanings of the word stand at
two extremes of the spectrum. Often abbreviated as ‘VR’, Virtual Reality
entirely immerses you in a different, visual world that is artificially created
and enhanced. It completely transports you from your physical surroundings
to a ‘virtual’ world, where you actually become a part of it and interact with
it in various ways. In addition to creating a visual experience (which obvi-
ously taps into your sense of sight), VR can engage and interact with a
number of your senses, including hearing, smell and touch.

What is Augmented Reality?

Augmented Reality (AR) refers to a reality that has been ‘augmented’
or ‘enhanced’ through artificial means. It basically enhances your reality
with the help of simulated inputs, meaning that it replaces or adds to the real
world with a simulated one within your physical surroundings.

Now, for the key differences between AR and VR!

Visual Reality vs. Augmented Reality
Experience
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As mentioned earlier, VR takes you from the real world and puts you
into an entirely new and different world, where you couldn’t normally go.
Put on some VR gear and you’ll instantly be transported to the most exotic
locations in the world or places that could only be imagined in fairy tales. In
short, VR results in the users’ absolute immersion in whatever they are
watching, without any involvement / disturbance from the real, physical
world. Once you put on your VR gear, you’re essentially disconnected from
the real world.

AR, on the other hand, incorporates whatever it is that you are seeing
or perceiving with the real world. It adds, in real time, contextual layers of
desired information to accentuate/aid your perception of things. Take Iron
Man, for example.

The way he sees and interacts with everything (that is supposed to be
displayed on a computer screen) just by shifting and “touching” certain
things suspended in the air is a very good example of how augmented reali-
ty works. The concept of AR has been used in many other movies, as well,
including Minority Report, Wall-E, Avatar and so on. Unlike VR, AR en-
sures that you are constantly aware of your physical surroundings, while ac-
tively engaging with the simulated one.

Gear

As of now, both AR and VR operate with different gear; so your VR
gear won’t support AR and vice-versa.

The most popular gear spearheading VR’s advance in the market is
Oculus Rift. The Rift covers both your eyes and ears when you wear it, has
a resolution of 1080x%1200 per eye and gives a wide-angle view of the virtu-
al world that you enter once you put it on. Some of the other innovations
supporting VR include Google Cardboard, Samsung Gear VR, HTC Vive
and Sony Project Morpheus.

AR’s most popular gear is the Hololens. A product of tech-giant Mi-
crosoft, its appearance is similar to visor glasses, and is connected to an ad-
justable padded inner headband. Other noteworthy gear that supports AR
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include Google Glass, Sony SmartEyeglass, Recon Jet, Vuzix M100,
Google Glass 2 and Magic leap.

Pitfalls

While both AR and VR offer a different / enhanced view of the real
world, there are a few challenges that they need to overcome.

For VR, its primary deliverable, i.e. transportation to a different world,
Is also what becomes its pitfall. Exposure to such a view for too long could
cause simulation sickness. Also, the user has to be in a controlled/monitored
environment to be able to use it. Furthermore, the gear of VR is not some-
thing that you can simply tote around in your pocket to use whenever and
wherever you want.

As for AR, it offers a very small field of view in comparison to VR,
and like VR, there are also some problems with AR’s gear. As is true with
any wearable tech, it needs to be made more fashionable and socially ac-
ceptable. In fact, one of the main reasons for the lukewarm performance of
Google Glass was its lack of aesthetic appeal.

To sum up, as their names suggest, both Virtual Reality and Aug-
mented Reality tinker with reality; VR diverts you from it, whereas AR en-
hances and adds to it. However, the way that both technologies progress and
play out in the future depends entirely on users. It comes down to simple
questions of logistics, convenience, and whether you want to digitally en-
hance your physical world or be somewhere else entirely. Choose Wisely!

ll umupyembsvleé UCMOYHUKU
https://www.scienceabc.com/innovation/whats-difference-between-

augmented-reality-versus-virtual-reality.html

2. ITpouTHTe CleaylolIHue cJI0Ba, YTOUHHUB UX NMPOU3HOIIIEHHE B CJIOBA-
pe.
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To accentuate, aesthetic, Augmented Reality, to enhance, exposure, gear, to
immerse, inherent, lukewarm, Oculus, to perceive, physical, vice-versa, Vir-
tual Reality, visor, visual, wearable tech.

3. IlepeBenuTe ciieayoniue TEPMUHBI U TEPMHHOJIOTHYECKHE CJIOBOCO-
YeTAHUS HA PYCCKUH SI3BIK U YKAXKUTE CIIOCO0 NmepeBoaa.

Simulated reality, Augmented Reality, Virtual Reality, physical reality, ex-
tremes of the spectrum, to immerse, visual world, artificial means, simulated
inputs, VR gear, to suspend, vice-versa, resolution, wide-angle view, visor
glasses, adjustable padded inner headband, exposure, simulation sickness,
wearable tech.

4. IlepeBeaure cjeayrouiye cJ10Ba HA PyCCKUM A3BIK, IPOAHAJIU3UPY -
Te UX 3HAYCHUS U BbIACJIMTEe HHTCPHALMOHAIU3MBI U «JI0’KHbIE APY3bs
NepPeBOIYNKAY.

Dramatic — dramatically, ideal — ideally, ultimatum — ultimately, progress —
progressively, aviation, avionics, civil, comfortable, relevant, intelligent,
economic, economical, sympathetic, aggressive, industry — industries, dif-
ference — differences, development — developments, energetic, extreme, re-
active, perspective, babushka, actual, clay, corpse, decoration, Dutch, famil-
lar, principal, production, velvet, balance, concrete, contribution, object,
public, regular, solid.

5. IlepeBeauTe ciaeayroume nNpeaioKeHus, CoaepKaliue HHTEPHAUO-
HAJIU3MbBI U «JI0KHbIE IPY3bs MEPEeBOTUNKAY.

1. With the rapid advent of technology, the definition of the term ‘reality’,

which we so commonly use, is constantly undergoing changes at its most
basic level.
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2. Augmented Reality and Virtual Reality both modify the physical reality
around a user.

3. This is where the concept of ‘simulated reality’ comes into the picture.

4. The inherent meanings of the word stand at two extremes of the spec-
trum.

5. Often abbreviated as “VR’, Virtual Reality entirely immerses you in a dif-
ferent, visual world.

6. It adds contextual layers of desired information to accentuate your per-
ception of things.

7. It completely transports you from your physical surroundings to a ‘virtu-
al’ world.

8. The current technological trend is moving towards a point when comput-
ers could reach human general intelligence.

9. This event could usher an unfathomable era of human technological evo-
lution.

10. Lately, these changes have been even more dramatic!

11. The five basic senses are enough for anyone to live their daily life with
case (although that’s quite debatable, actually!).

12. VR puts you into an entirely new and different world, where you
couldn’t normally go.

13. He sees and interacts with everything that is displayed on a computer
screen.

14. AR and VR operate with different gear.

15. Oculus Rift covers both your eyes and has a resolution of 1080x1200
per eye.

16. Some of the other innovations supporting VR include Google Card-
board, Samsung Gear VR, HTC Vive.

17. The Hololens are a product of tech-giant Microsoft.

18. Exposure to such a view for too long could cause simulation sickness.
19. The user has to be in a controlled / monitored environment to be able to
use it.
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20. One of the main reasons for the lukewarm performance of Google Glass
was its lack of aesthetic appeal.

6. IlepeBenyTe Ha PyCCKMI A3BIK CJICAYIOIIHE MPeII0OKeHHUs, 00paTuTe
BHUMAHME HA MEePEBOJ «JIOKHBIX JIPY3eil MepeBOTIHKA.

1. All train operations are entirely controlled and monitored automatically.
2. Scientists at the U.S. have developed a method to accurately measure the
“exact edge” at which a magnetic field enters superconducting material.

3. This method is more accurate in identifying train positions than tradition-
al signaling systems.

4. A Train Articulation System is a joint or the collection of joints at which
something is articulated, or hinged, for bending.

5. Both motor vehicle exhaust and evaporative gasoline emissions are major
sources of benzene.

6. This standard describes all railway clearances for every structure over or
beside a railway track.

7. This lack of friction and the trains’ acrodynamic designs allow these
trains to reach unprecedented ground transportation speeds.

8. Knowledge of fuels elemental composition is helpful in addressing its
performance characteristics.

9. Our expertise is extensive and includes everything from automated train
protection / control, ERTMS, unattended train operation (UTO) and traffic
control centres.

10. By including these nanoparticles in fabric to prevent odour, the resulting
clothes need to be washed less frequently.

11. Operative images are enhanced, refined and optimized using image syn-
chronizers, high intensity illuminators and camera control units during the
course of the robotic assisted surgery.

12. There could be a time when a program is on par with human intelligence
and reaches artificial general intelligence.
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13. Multiplication of species through time is a logical corollary to Darwin’s
theory of common descent.

14. With cab signaling a computer is monitoring the distance between one
train and another and instructing the driver to travel at a specified speed to
maintain distance.

15. Warming, drying, and increased carbon dioxide concentration could re-
sult in permanent changes in those ecosystems.

16. Electromagnetic (EM) radiation is a form of energy that is all around us
and takes many forms, such as radio waves, microwaves, X-rays and gam-
ma rays.

17. A train protection system continuously monitors its speed.

18. Concrete changes the world. Nanotechnology changes the concrete
world. The nano-engineered concrete can be intelligent, strong, durable,
easy to fabricate, recyclable and eco-friendly.

19. Hyperloop technology is still in development even though the basic
concept has been around for many years.

20. There were pointed questions about all the noise and pollution during
construction, seismic dangers, traffic diversion, the relocation of businesses.

7. IlepeBeaure, HCIOJIb3YH CJI0BA U BLIPAXKEHUSA U3 TEKCTA.

BuptyanbHasi pealbHOCTh — CO3JJaHHBIA TEXHUYSCKUMHU CPEICTBAMHU
MHp, TIepeIaBacMblii YEJOBEKY Yepe3 €ro OIMyIICHUS: 3pEHUe, CIyX,
OOOHSHME, OCsA3aHUe U Apyrue. BupTyaibHas peabHOCTh HMUTHPYET Kak
BO3JICHCTBHE, TaK M PEAKIIMU Ha BO3JICHCTBHE.

JlonoiHenHast peanbHocTh (aHrit. augmented reality, AR — pacim-
pPEHHas peaIbHOCTh) — TEXHOJIOTHH, KOTOPBIE JOIOIHSIOT PeabHBIN MU,
n00aBJIsIs JIFOObIe CEHCOPHBIC JaHHBIC. HecMOTpst Ha Ha3BaHUE, STH TEXHO-
JIOTMY MOT'YT KaK IIPUBHOCHUTH B PeaIbHbI MU BUPTYaJIbHBIN JaHHBIC, TaK
U YCTPaHATh U3 HEro 00beKThl. Bo3aMokHOCTH AR OrpaHHYMBAIOTCS JIUIIb

BO3MO>KHOCTSIMHA YCTPOMCTB U IPOIPaAMM.
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VR-rapuautypsl, kak Oculus Rift u Project Morpheus, yacto Ha3biBa-
10T HMD, 4to Ha 1nenme o3HayaeT JIUCIUIEH, YCTAHOBJICHHBIE HA TOJIOBE
(head mounted display). Jlaxxe 6e3 oTclie:kuBaHUS 3ByKa WJIM JIBHOKCHUM,
HAJICB Ha TOJIOBY «KapTOHKY» OT (Google M pa3MecTHB AMCIUICH Balllero
cMapTdhoHa Iepe1 JIMIIOM, BbI CIeJacTe JOCTaTOYHO, YTOOBI XOTs Obl HaIlo-
JIOBUHY IOTPY3HUTHCS B BUPTYaJILHOE IPOCTPAHCTBO.

Lenp 3THX yCTPOMCTB — co31arth 3D BUPTyallbHYIO Cpelly B HaTy-
palbHYIO BEIMYMHY M 0€3 I'paHMI, aCCOLMHUPYEMBIX OOBIMHO C dKpaHaMU
TEJICBU30POB U KOMITbIOTEPOB. B 3aBUCHMOCTH OT TOT0, KyJia BbI CMOTPUTE,
AKpaH, YCTAaHOBJICHHBIN HAIIPOTHB JIMIIA, CJIEAYET 3a BaMH. DTO IJIaBHOE OT-
JUYHME OT TEXHOJIOTHH JIONIOJIHEHHON PealbHOCTH, KOTOPasi B CBOIO OUYEPE/Ib
HaKJIaJpIBaeT rpaduuecKue 3JeMEHTHI Ha BUICHHUE peaIbHOIO MUpA.

VR-rapHuTypbl UCHOJB3YIOT JUOO JBa KaHajla, OTIIPABJICHHBIX Ha
OJIMH JaucIuieH, oo cpasy aBa JKK-aucries, mo olHOMY Ha KaXK]IbIil ry1a3.
OHu co3garoT cTepeockornmueckoe 3D-u3o0pakeHue, MoBopadyuBas ABa
2D-m300paxkeHuss ¥ co3jaBas TaKUM 00pa3oM MMUTAIIMIO TPEThEro H3Me-
HEHUSI.

OnauM U3 CrocoOOB YIYUIIEHUS] KAadeCTBa TMOTPY>KEHHUS SIBIISETCS
yBeMueHue 1nosist 3penus. Jlucruien Ha 360 rpaxycoB CTOMIM Obl HEMAJIBIX
3aTpar, YTO BJIUSJIO Obl M HA WX MCXOJHYIO IIEHY. BOJBIIMHCTBO BHICOKO-
KJTACCHBIX TapHUTYyp mnpearatoT nose 3penus B 100-110 rpamycos, dero
BITOJIHE JIOCTATOYHO TSI JOCTHXKEHUST HEOOXOMMBIX OIITYIIICHUH.

W, ns mymied peaibHOCTH MOKa3bIBAEMOT0, MUHUMAJIbHASI YacTOTa
KaJpoB JI0JDKHA ObITh OKoJio 60 kKampoB B cekyHay. [IpaBaa, mepexxuBaTh
10 STOMY TIOBOJTy COBEPIIIEHHO HET cMbiciia. CoBpemeHHbIe VR-rapHUTYpbI
BBIXOJAT Jaseko 3a npeaensl 60 fps. Oculus cocoOHa BeigaBath 90 kaapoB
B CEKYyHIy, a, Hanpumep, Project Morpheus ot kommanuu Sony BbDKUMAET
Bce 120.
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I'naBa 3. TPAMMATHUYECKHE BOIIPOCHI IIEPEBOJA

3.1. UBMEHEHUME INOPAIKA CJIOB ITPU IIEPEBO/IE.
WHBEPCHUSI. TEPEBO/] SM®ATUYECKUX KOHCTPYKIUHA

N3meHeHue nopska CjioB MPH MEPEBOJIC MOKET ObITh BHI3BAHO CJie-
JTYIOIMMHA TPUINHAMMU:

1. OTcyrcTBHEM COOTBETCTBYIOIIECH CTPYKTYPbI B PYCCKOM SI3bI-
Ke:

Electrons moving through a wire, electrical energy is generated. — B
pesynvmame 08UNHCEHUSL INEKMPOHO8 00pA3yemcsl INeKMPUYECKast IHEPRUSL.

2. HecoBnageHuemM CTHJIMCTHYECKOI0 XapaKTepa aHAJOTMYHbIX
rPaMMATHYECKHUX SIBJICHUU B AHIVIMMCKOM M PYCCKOM SI3bIKAX:

What is important is that both the scale of industry was increased and
new technology was introduced. — Haubonee sascuvim sensiemcs Kaxk yse-
JIU4eHUue NPOMbIUIEHHOCMU, MAK U 66e0eHUe HOBbIX MEXHON02ULL.

3. HecoBnajieHueM SI3bIKOBOI CTPYKTYPbI CJI0BOCOYECTAHMSA B aH-
IJIMACKOM H PYCCKOM SI3bIKAX:

Her voice was low and clear. — V nee 6win nuskuti u 38yunulii 2onoc.

Advanced materials will allow for longer service life and lower failure
rates. — Ycogepuiencmeosanuvie mamepuanibl NpOOISM CPOK CIAYHCObL U
VMEHbUAm Yacmomy omKa308.

4. JlekcuueCKHMM HAaNOJHEHHEM MNO3HIMI MoaJeKalnero B aH-
IJIMACKOM SI3bIKE, HE MMEIOIIIUM COOTBETCTBHU B PYCCKOM SI3bIKE: aH-
TJIMACKHE CYIIECTBUTENLHBIE MOTYT YIIOTPEOJIATHCS B KAYECTBE MO/IJIeKa-
1ero, 0003HAYAIOIIEr0 aKTUBHOE JCHCTBYIOIIEE JIUIIO, XOTSI TAKOBBIM OHO
HE SIBJISIETCs (HarpuMep, CYIIeCTBUTEIbHBIC, 0003HAYAIOIINE EPHUO]T Bpe-
MEHH, COOBITHS, ICTOUHUKHA UHPOPMAILIMU U T.1.). B Takux cioyyasx «oIHu
U T€ KE JICKCUKO-CEMAHTUYECKUE OTHOIICHUSI B aHTJIUHCKOM SI3BIKE Tepe-
JAIOTCSl KOHCTPYKIUEH TMOJIeXkalee + CKa3yeMoe, a B PYCCKOM SI3BIKE —
CKazyemoe + 0GCTOSITENIECTBO .

! Wseriuep A.[. K Bonpocy 06 aHannse rpammaTtiyeckunx sBneHnin npu nepesoae // TeTpagu nepesoaunka. 1963.
Nel.C.5
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London saw a cold winter last year. — B npouuiom 200y 3uma 6 Jlon-
done ObLIa XON0OHAS.

The current technology creates composites from two or more materi-
als with significantly different physical and chemical properties. — Ilo co-
epemeHHod MEXHOJIO2UU KOMNO3UMbL CO30AI0MCSL U3 deyx u bonee mamepu-
anos ¢ abcoaommo PASHbIMU qbu3uqe01<wwu U XUMUYECKUMU CEBOUCTBAMU.

5. Pa3iM4HbIM CTPOEHHEM CMBICJIOBON CTPYKTYPbI HNpeaJioKe-
HUA.

IIpu BBIOOpE MOpsAKA CIOB B MpOIECCe MepeBoAa Ha PYCCKHUM S3bIK
HEOOXOJIMMO pacCMaTpUBaTh JIBa TUIA aHTJUNUCKUX MPEUIOKEHUN: C Mps-
MBIM IIOPAAKOM CJIOB M C HHBCpCHCﬁ.

B PYCCKOM SA3bIKC CMBICJIIOBOH HOCHTP BBICKA3bIBAHUS 9aCTO HAXOIUT-
Cs B KOHIEC IPCIJIOKCHUS, ITOOTOMY IIPHU IICPCBOJAC C aHTJIMICKOro Ha pyc-
CKHUM CMBICJIOBOU LHCHTP AHTJINICKOT'O NPpCIJI0KCHUA C IIPAMbBIM ITOPSAAKOM
CJIOB CTAHOBHUTCA B KOHCL PYCCKOI'0O NPCIJIOKCHUA:

An old man was slowly walking along the road. — I1o dopoce meonen-
HO Wel cmapuk.

The scheme is being replicated across the developed rail passenger
networks in Europe. — Oma cxema ucnonvzyemcsi 6 nacmosiuee spems 60
6cex paseunioblx M@ﬂ@SHO()OpOOfCHblx naccascupckux cemix E6p0nbl.

AHIIHICKUE TIPENJIOKEHUSI C MHBEPCUEN IEPEAAOTCS HA PYCCKUU
A3BIK IIPCIJIOKCHUSAMU, B KOTOPBLIX TAKKC HAPYUICH OOBIYHBII IMoOpAAOK
CJIOB (32 UCKJTFOUCHHUEM CITy4YaeB rpaMMaTHUECKON MHBEPCUN ):

Mine is a totally different approach. — Ilooxoo moti cosepuenno
UHOL.

What nanotechnology can bring is the ability... — To, umo mocym
npuHecmu HaAaHOMexXHoJI0cuu, — Ino CNOCOOHOCM ...

JIJISI AOCTHIKCHUA AICKBATHOCTH IICPCBOJIA YaCTO IIPUXOJUTCH:

® MCHATDH YICHBI NPCIIOKCHUA N3-3d HCCOBIIAJACHHA CMBICIIOBOH
CTPYKTYPBI aHIJIMMCKHUX U PYCCKHUX CIIOBOCOYETAHUM U MPEIOKEHUN:

| am confident he will benefit from participating in this research pro-
gramme both personally and professionally. — 4 ysepen, on nonyuum nomw-

50



3y om ydacmus 6 smout HayllHO-uCCJZB@OSClme]ZbCKOZZ npocpamme KakK 6 jluy-
HOM, mdK U 6 I’lpOQb@CCMOHClJZbHOM njiaHe.

o U3MEHATH CTPYKTYPY IPEIITIOKEHNUS:

They didn’t expect us to come back soon. — Onu e odicuoanu, 4mo mwl
makx CKOpO 6EPHEMCAL.

Cell phones are reported to be a nuisance for family life. — Comossie
meﬂegbomoz, KdK COO6WCl€mC}l, SGIAIOMCA NOMEXOU OISl CEMEUHOU IHCUSHU.

OMpaTnyecKue KOHCTPYKIMH BBIICISIOT TOT WIM HWHOW 4YJIEH
MNPCIOKCHUA ITYTCM HCIIOJIb30BAHUA: a) YCUJIIMTCIIBHBIX CJIOB U CJIOBOCO-
yeTaHui, 0) 00paTHOTO MOPsAKa CJIOB, B) ABOMHOIO OTPHUIIAHMUSL.

A) YcummreabHbIE CI0BA U CJIOBOCOYECTAHUS:

As much as

The unemployment rate reached as much as 15 % at the time. — Vpo-
8eHb bezpabomuyvt docmue yenvix 15% 6 mo epems.

As early as

As early as at the end of WW 11 they started using antibiotics. — Yorce 6
KOHUYe 6m0p011 Mupoeozl B0UHbL CIMAJIU NPUMEHANbCA AHMUOUOMUKU.

Do

B YTBCPAUTCIIbHBIX ITOBECTBOBATCIIbHBIX U H06yI[I/ITeJ'IBHBIX npeaio-
KCHHUAX MOKCET yr[OTpe6JI$ITBC$I BCIIOMOTaTEeNbHBIN TJIaroJl dO B COOTBCT-
crBytoleil opme. Takasi MHBEpCUSI BCIOMOTATENILHOIO TJIArojia CO3/1aeT
sMmda3zy U BBIICIAET cKazyeMmoe-peMy. B pycckoM mepeBojie MPUXOAUTCS
npuderaTh K JIEKCHYECKOM TpaHchopMaluu J00aBICHUS — AEUCTBUTENLHO,
(1)3KTI/I‘I€CKI/I, Ha CaMOM JI€JIC, BCC )K€, a UMCHHO, BIIPpABJAYy U IP.

He did apply the new method. — On 6ce srce npumenun noswiti memoo.

He did warn Google that a diagnosis could increase anxiety and lead
to unnecessary treatment. — Ow xoueuno oce npedynpescoan Iyven, umo
OUACHO3 MOIHCEM ycuaumos Oecnokoucmeo u npueecnu K HEHYHCHOMY Jede-
HUIO.

Itis... that (who, which)

It is these characteristics that matter most to us. — {us nac npeocmas-

JUIIom Hau50ﬂbmy)‘0 6AIHCHOCMb UMEHHO U XapaKkmepucmuKu.
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It is the use of nanotechnology that might include the application of
nano-enabled sprays and materials to minimize the loss of grains. — Xuen-
HO 6]la20()ap}l HAHOMEXHOJIOCUAM 603MOIICHO NPUMEHEHUEe HAHOAKNTUGHbLIX
pacnblﬂumeﬂeﬁ u mamepuaios ot MUHUMUIAYUU NONEPb 3EPHA.

b) OOGpatHbIii IOPSAZOK CIIOB yHOTPEOsieTCsl TIoCTe psijia Hapeuuid U

COIO30B:
Tabnuya 3
Hardly... when €/IBa. .. KaK (He yCIe. .. KaK)
No sooner... than —
Not only... but HE TOJIBKO. .. HO U
Only TOJILKO
Never HHUKOT'Ja
Nowhere HUTJIE
Neither. .. nor U HE, a TAK)KE HE
Nor —
So a TaKkXKe, u

Nowhere can this phenomenon be observed better. — Huede nenwvss
JIyyule Habooams 3mo sAeleHue.

Never has there been a time where an individual holds so much pow-
er. — Huxoeoa y ueioeexka ne ObLIO CMOJILKO 6IACIU.

B) /IBoiiHO€ OTpHIIAHHE:

The first progress was not made until the end of the year. — Ilepsuie
ycnexu oL 00CMUSHYMbL UL 8 KOHYe 2004.

BOITPOCHI 11 CAMOKOHTPOJIA:

1.  Ha3zoBuTe NpuYMHBI U3MEHEHUS TIOPSAKA CJIOB NIPU NIEPEBOJIE.

2.  Kak paznuuus B CTpPOEHUU CMBICIIOBOM CTPYKTYpBI TIPEIjIoKe-
HUS BIIUSIIOT HA TIEPEBOA?

3. Uro Takoe nuHBepcus?

4.  Kak gocturaercst aiekBaTHOCTh NIEPEBO/IA ITPU UHBEPCUU?

5. HazoBute Buubl sMdarudeckux KOHCTpyKimid. [lpuBenute

IPUMEDPBL.
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TEXT 4
What Is The Technological Singularity?

1. IlpounTaiiTe TEKCT, MIPOBEAUTE NEPEBOAYCCKUN AHAIN3 U NepeBeau-
Te.

The current technological trend is moving towards a point when com-
puters could reach human general intelligence. This event could usher an
unfathomable era of human technological evolution.

We live in a world of unprecedented possibilities. Never has there
been a time where an individual holds so much power... a single look in
your pocket is proof of this claim. That is where most of us hold a device
with access to virtually any kind of content, the collected knowledge of hu-
man history in the palm of your hand. From this device, you can order any
product and have it delivered at your doorstep in a day. You don’t really
need to go to college to learn something; the internet pro-
vides endless resources for you to up-skill yourself. There is no distance be-
tween places anymore; it only takes a single click of a button to speak with
people on the other side of the world.

Exponential nature of technological growth

We take these abilities for granted all too often and forget that they
have only been available to humans for a mere blip of our species’ exist-
ence. These technologies were not around as few as 20 years ago, but have
since piled on top of each other, further accelerating the pace of technologi-
cal growth. This trend is seen in humanity’s technological growth as a
whole. It is an exponential form of growth, rather than a linear one.

This exponential growth curve occurs when the rate of advancements
keeps doubling as time progresses, giving us increasingly better hardware
and software capabilities. However, we are very bad at judging exponential
growth, because for a long time, it appears that nothing significant is hap-
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pening. Then, suddenly, the curve moves up and we are taken by surprise. It
doesn’t feel much is happening but then suddenly the well fills completely.

Each generation builds on the growth of the preceding generation and
pushes the curve further up. This makes the time it takes to reach the previ-
ous level of advancement even smaller; for example, 50 years of advance-
ments (in the past) now take only 10 years to achieve.

Less time is needed for the same amount of technological advance-
ments.

As new innovations build upon previous innovations and this growth
curve reaches the tipping point, there could come a time where humanity is
able to build an artificial intelligence on par with the cognitive and function-
al abilities of a human. This is referred to as the Technological Singularity,
after which all models of growth stop working and an era of uncontrollable
and irreversible advancement begins, resulting in unfathomable changes to
human civilization.

This could be humanity’s last invention and may result in complete
annihilation or unthinkable prosperity. To properly understand this singular-
ity, we must first understand how we could get there — possibly even in this
century.

The Intelligence Explosion

The current revolution in artificial intelligence has come about for
three reasons:

Increase in computing power due to high-performance GPUs

According to Moore’s Law, the number of transistors in a densely in-
tegrated circuit doubles about every two years, thus increasing the compu-
ting power in hardware. The doubling has led to graphic processing units
(GPUs) that make parallel processing possible. For the algorithms to recog-
nize patterns in a hoard of data, massive computing power is required—
GPUs and cloud computing make that possible.

Availability of labeled data

We live in a digitized world. Almost every prominent business
has moved its operations to digital avenues and the businesses that haven’t
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will inevitably be forced to... or fail. Coupled with users storing and leaving
massive amounts of data online, there is an abundance of labeled data to be
analyzed. This data is used to train programs to recognize scenarios
and improve in a desirable task.

Armed with tons of data and ample computing power, deep learn-
ing has made a comeback in the mainstream Al arena. Its algorithms are in-
spired by the actual structure and function of the human brain. Pathways
based on artificial neural networks are used to train programs to make intel-
ligent programs without the need to manually code them. Deep learning
powers many of the most commonly used applications today, enabling cars
to drive themselves, detecting cancer cells in X-rays and so much more.

Our current Al capabilities have shown outstanding performance in
narrow tasks, better even than humans, at times. This exponential techno-
logical growth points to a possible time when computers surpass humans,
not only in narrow tasks, but also in general cognitive faculties. There could
be a time when a program is on par with human intelligence and reaches ar-
tificial general intelligence (AGI)—the point of Singularity.

The question surrounding AGI is not a matter of “if”, but “when”. The
majority of the leading scientists are divided on when humanity will unlock
AGI, but they do not doubt whether we are going to reach it—so buckle up,
because AGI is coming in the near future. The most optimistic estimate of
AGTI’s arrival is by Ray Kurzweil, who predicts that it will happen sometime
in 2029. More conservative estimates range from the year 2050 to 2075.

When we reach the singularity and unlock AGl, the rate of technolog-
ical growth will become dizzying. AGI would rapidly work on its own de-
velopment, making iterations to enhance its own intelligence, moving far
past not only the intelligence of a human, but the collective intelligence of
humanity. The intelligence that comes from this would be greater than any-
thing we have ever seen before, exceeding even our comprehension. It
would become what is called an Artificial Super Intelligence (ASI).

The Last Invention
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The premise of such a Singularity sounds really “out there”, which it
Is because of our inability to properly judge an exponential growth curve. It
sounds like science fiction, but given the way things are going, it
could definitely become a reality. The result of this Singularity would be an
artificial super-intelligence, one who could essentially play God on this
planet.

With enormous computing power and the ability to design and up-
grade itself, it could constantly grow more intelligent. We would be to ASI
what ants are to us—negligible obstacles. It could turn hostile towards us
and annihilate the entire species. However, if we manage to tame it in some
way, it could usher in an era of enormous prosperity for the world, the likes
of which humans have never experienced.

It could design completely new ways of doing things that are essen-
tial for us to survive, including breakthroughs in energy generation, trans-
portation, housing, farming, and global warming, etc. It could help us be-
come a multi-planetary species and unlock physical capabilities currently
beyond our wildest imagination.

Even if we think we’re playing with fire (some governments around
the world have banned the pursuit of AGI), the benefits are far too great for
organizations to back down. The rewards of a human-level digital intelli-
gence far outweigh the risks that it poses.

It could be our last invention, possibly creating a utopia on earth. The
fate of humanity truly lies in how we manage to co-exist with ASI, because
there seems to be no way of stopping us from reaching that singularity —
whether sooner or later.

llumupyeMble UCMOYHRUKU
https://www.scienceabc.com/innovation/whats-is-the-technological-
singularity.html

2. [TpouTHTeE CIeAyIOIIHE CJI0BA, YTOYHHB MX IPOU3HOIIIEHHE B CJI0OBa-
pe.
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Abundance, advancement, annihilation, artificial, to comprehend — compre-
hension — comprehensive, curve, entire, era, exponential, growth, hostile,
inevitably, intelligence, irreversible, iteration, judging, linear, mere, negligi-
ble, neural, to occur — occurrence, palm, parallel, premise, to process — pro-
cessing, to precede — precedence — preceding, previous, prosperity — pros-
perous, pursuit, scenario, significant, singularity, species, technological, un-
fathomable, unprecedented, to usher, utopia.

3. IlepeBeaure cieayonue TEPMUHBI 1 TEPMUHOJIOTHYECKHE CJIOBOCO-
YeTAHMS HA PYCCKUH SI3BIKH M YKAKHUTE CIIOCO0 mepeBo/a.

Human general intelligence, human technological evolution, exponential
form of growth, linear form of growth, exponential growth curve, rate of
advancements, hardware and software capabilities, advancement, artificial
intelligence, on par with, cognitive abilities, functional abilities, irreversible
advancement, annihilation, artificial intelligence, integrated circuit, compu-
ting power, graphic processing units (GPUs), parallel processing, cloud
computing, hoard of data, labelled data, ample computing power, deep
learning, artificial neural network, general cognitive faculties, artificial gen-
eral intelligence, iteration, collective intelligence of humanity, Artificial Su-
per Intelligence, breakthrough, energy generation, multi-planetary species,
human-level digital intelligence.

4. TlepeBeauTte cieayiomme MpeNIoKeHUs, coaep:kamme >MbaTnye-
CKHe KOHCTPYKIIMH W HHBEPCHIO.

1. Never has there been a time where an individual holds so much power...
2. That is where most of us hold a device with access to virtually any kind
of content, the collected knowledge of human history in the palm of your
hand.
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3. From this device, you can order any product and have it delivered at your
doorstep in a day.

4. Then, suddenly, the curve moves up and we ar taken by surprise.

5. To properly understand this singularity, we must first understand how we
could get there — possibly even in this century.

6. Coupled with users storing and leaving massive amounts of data online,
there is an abundance of labelled data to be analyzed.

7. Armed with tons of data and ample computing power, deep learning has
made a comeback in the mainstream Al arena.

8. With enormous computing power and the ability to design and upgrade
itself, it could constantly grow more intelligent.

9. Every once in a while, a new invention surfaces that takes the world by
storm.

10. When defined technically, Augmented Reality is the integration of digi-
tal information with the environment of the user in real time.

11. Through the XX century brought to life a lot of new modes of transport,
trains do the principal way of commuting.

12. It is not without significance that super-Al could one day surpass human
intelligence (an event known as the “singularity’’) and become humanity’s
“worst mistake”.

13. It was Elon Musk who has envisioned a high-speed transportation sys-
tem known as the Hyperloop.

14. Though the idea of a vacuum train is not completely new, it was not un-
til the XXI century that the technological development made it possible to
build the first prototype.

15. Developing alongside other types of desalination was reverse 0smosis
that proved to be more efficient.

16. However complicated the problem of global warming might be we are
to solve it.

17. Whatever the reason for implementing ASI might be, it is time for the
humanity to choose wisely.
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18. There is a strong probability that our science and technology will reach
the point of technical singularity by 2029.

19. It is through the use of real-time control systems and sensors, data are
collected from households and then processed in real-time.

20. Hardly could a man in the XII century imagine Internet, International
Space Station, Large Hadron Collider and Theory of Relativity, nor could a
man in the XVIII century.

5. IlepeBenuTe ciaenywiiue NMpeioKeHUsI HA AHIVIMICKUN SA3BIK, 00-
paiasi BHUMAaHMe Ha nepeBoj 3M(paTu4ecKuX KOHCTPYKIM M.

1. OHu ObUTH 0OECTIOKOEHBI UMEHHO TPOOJIEMOI YMEHBIIICHHS BEIOPOCOB B
arMocdepy yIJIeKUCIoro rasa.

2. JTO OH HaMMCaJl O CHHTE3€ aHTUOMOTUKOB.

3. TosibKO 0COOCHHO TIATEILHOE U3YYCHUE BBISIBIIIECT, YTO MPHU OJIaronpu-
ATHBIX YCIOBUSIX 00pa3yeTcs O4eHb MaJlo€ KOJMYECTBO I1IABEJIEBOM KUCIIO-
THBI.

4. Bcero Tpu roga npouuio ¢ TeX Nop, KaKk BHEAPEHUE HOBBIX MUKPOUYMIIOB
MO3BOJIMJIO MPOU3BOJUTH MOI00OHBIE KOMITBIOTEPHI.

5. Camblii MOLITHBIN aIpOHHBIN KoJaiiaep Obl1 noctpoeH B [lBelinapun.

6. Ho Gosiee BaxKHO ISl COBPEMEHHOM HayKH TO, KaK HE JOIYyCTUTh MPOSIB-
JIEHWS OTPHULIATEIBHBIX MOCIEICTBUNA HEKOTOPBIX OTKPBITHIA.

7. Pe3ynbTarhl SKCEPUMEHTA MbI Y3HAEM TOJIBKO B CIIEIYIOIEM MECSIIE.

8. TosbKO HEJAaBHO €ro KHUra Obuia Oy OJIMKOBAHA.

9. BrionHe pa3yMHO MperoCTaBIsATh HECKOJIBLKO aBTOMOOMIIEH Jisi MpoBe-
JICHUS UCTIBITAHU.

10. Jlns pasrpoma SnoHuu BoBce HE OBUIO HEOOXOMAUMOCTH TPUMEHSTH
aTOMHOE OpYKHE.

11. Eme B 1925 roay npow3zoliien UCTOPUYECKUi npeneaeHT: Jlepkc otme-
TWJI, YTO ONPEEICHHBIE MPOIYKTHI MPUPOAHOTO MPOUCXOMKICHHS SBIISFOT-

Csl «CBOCOOPA3HBIMI.
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12. Orpomuoe BHuMaHue ToloTa yaenser 6e301acHOCTH U KOM(MOPTY BO-
JIUTEIIS U TACCAXKUPOB.

13. Ho maxe 3Tu pacyeTsl BIIOJIHE MOTYT OKa3aThCS HETOUHBIMHU.

14. Heo0X0auMO MOCTOSIHHO YKa3bIBaTh HA OMACHOCTH TJI00AIBHOIO IO-
TEIUICHHUSL.

15. B 3TOM U COCTOUT OTKPBITHE, KOTOPHIM TaK TOPAUTCS HAIll YHUBEPCH-
TET.

16. Kak To16K0 ObLT M300PETEH SI3BIK IPOrpaMMUPOBaHUs SIBa, epeioBbIe
MIPOM3BOIUTENN HAYaJIM €r0 BHEAPEHUE B MOOMIIbHBIE TeJIS(DOHBI.

17. B cniucke caMbIX OBICTPBIX KOMITBIOTEPOB B MHUPE Bbl HE HaljieTe HU
OJTHOTO MPOU3BOAUTEIHLHOCTHIO MeHee 851 ruraduiona.

18. Eciiu kakue-mubo MacliisiHble UHIPEIUEHThl UMEIOT TBEPIYHO WJIU T10-
JYTBEPAYIO KOHCHUCTEHITUIO, UX HEOOXOAUMO PACIUIaBUTh MEpe]l CMEIINBa-
HUEM.

19. TlockonbKy HUKAKMX MCKYCCTBEHHBIX HEOMOJIOTMYECKMX HAHOPOOOTOB
€IIe HE CO3/1aH0, OHU OCTarOTCs (PaHTACTUUECKON KOHIICTIIIUEH.

20. menno B 11 Beke arOAM HAYaAJIM UCHIOJIL30BAaTh KOMIIAC IS ITOMCKa
HaIpaBJIeCHUA BO Bpemsi HaBuraiuu. 6. IlepeBenuTe, MCMOIB3ys ClIOBa U
BBIPQXKEHUS U3 TEKCTA.

6. IlepeBenuTe, MCNOJIBL3YSI CJI0BA U BHIPAXKEHHUS M3 TEKCTA.

CylecTByeT HECKOIBKO BUIOB MCKYCCTBEHHOI'O MHTEIIEKTA, CPEAU
KOTOPBIX MOKHO BBIJCIIUTH TP OCHOBHBIE KATETOPUU:

1. Orpanunuennsiii WckyccrBennwiii Muremnekr (ANI, Artificial
Narrow Intelligence). On npencrasiser coboii NN, cnenmanzupyromnuiics
B OJJTHOM KOHKPETHOW 00J1acTH.

2. O6mmii Wckyccreennnnii Wutemekt (AGI, Artificial General
Intelligence). Taxoit U npencraBiser coO0i KOMITbIOTED, Yl UHTEIICKT
HAIMIOMUHAET YEJIOBEUYECKUI, TO €CTh OH MOXKET BBITIOJIHSTH BCE TE K€ 3a/1a-
gy, 4To U 4enoBek. OOmmuit MM Bomutomaer B cebe TeHepan30BaHHbBIE
MBICIIUTEIbHBIE CLIOCOOHOCTH, CPEIM KOTOPBIX TAK:KE€ OTMEYAETCS YMEHHUE
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00OCHOBBIBATh, TJIAHUPOBATh, pelIaTh MPOOJIEMbI, MBICIUTh A0CTPAKTHO,
CpaBHHMBaTh KOMIUIEKCHBIC UJIEU, OBICTPO 00y4aThCsl, UCIOL30BATh HAKOII-
JICHHBIU OTIBIT.

3. HckyccTBEeHHBIM CynepuHTEIIEKT (ASI, Artificial
Superintelligence). 3T0 HUHTEIIEKT, KOTOPHI MPEBOCXOIUT YEIIOBEUCCKUIMA
MIPAKTUYECKH BO BCEX 00JIACTAX, BKIIOYAs HAy4YHbIC M300pETEHHUs, OOIIHe
MO3HAHUS U COIUAIbHBIC HABBIKH.

B HacTosiee BpeMs 4eI0BEUECTBO YK€ C YCIEXOM MPUMEHSIET orpa-
HuyeHHbI M. Mbl HaxonumMcest Ha myTy K ocBoeHuto AGI.

Orpannuennbii VIckyccTBeHHBIM VHTEIIEKT MOXKET Urparh B IIAX-
MaThl, BOJIUTh MAIIIMHBI U UCKaTh HOBBIE JIEKAPCTBA. DTO BCETO JIMIIb IPO-
JIBUHYTHIE AJITOPUTMBI, BBIMOIHSIIONIUE OIpeneiaeHHbIe 3a1aun. X cro-
coOHOCTH U cdhepa MPUMEHEHUS TTOCTOSTHHO PacTeT, HO UX OMACHOCTb JIs
4eJIOBEKa OrpaHrueHa oTepei paboThI.

CoueraHue BBIMUCIUTEIBHBIX MOITHOCTEH MAIMH U YEJIOBEUECKOIO
MHTEJIJIEKTA TTO3BOJIUT HOBOMY MOKOJIeHHI0 U yuuThCs, pemarh CIoKHbIE
3a/1a4d ¥ caMOCOBepIIEHCTBOBAThCs. Tak M cmoxkeT npeBpaTuThCs B HC-
KyccTBeHHbIN cynepunresuiekt (MCH).

Bosmoxuno, UCH pemut MupoBbie MpoOJIeMbl HEXBATKH PECYPCOB
WM U3MEHEeHus KimMarta. Ho oTcyTCTBHE HOKHOTO KOHTPOJIS IPUBEACT K
karactpoduueckuM pesynbratam. UCHU Bpsin u OyJeT BpakaeOeH K Jro-
nsM. Ho mariiHa MOKeT NpuiTH K BBIBOAY, UTO camasi d(h(pekTuBHAs cTpa-
TErusi PEIIUTh MPOOJIEMY, KOTOPYIO i TIOPYUMIIN JIFOJIA — 3TO W30aBUTHCS
OT YaCTH JIIOJIEN.

Bor Bo3Moxkuble crieHapuu. MCHU, xoTopsiii pa3zpadaThIBacT JieKap-
CTBO OT BHpYCa, pelllaeT YOUTh BCEX €ro HocuTene. BoeHHBIN ApOH Mpu-
XOJUT K MBICIIA, YTO €AUHCTBEHHBIH CIOCO0 OOecrednTh OE30MacHOCTD
COIO3HBIX BOMCK YHHUUYTOXXHTh BCE MOCEICHUE BMECTE C TPaXTAHCKUMHU. A
HEeNpOoCceTh, MPU3BAHHAS 3alIUTUThL YEIOBEYECTBO OT KIMMATUYECKOM KaTa-
CTpodBbl, CTUPAET C JIUIIA 3€MJIM BCE TEXHOJIOTUU, KOTOPHIE €€ 3arps3HsIIOT.
YroObl M30€KaTh BOIUIOMIEHUS TaKUX CIIEHAPHEB, YUYEHBIC MpejyiararoT
BBECTH METOJIbI KOHTPOJIS, TAKUE KaK «37paBblii CMBICI, MOpaJb U TOMY
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MOI00HBIE TIPOTOKOJIBI. KOHTPOJIb CHCTEM, BHYTPH KOTOPBIX OyIyT pado-
tath UCHU 3aK0HOATENHCTBO, MPOLECCYATbHBIE KOIEKChI, CHCTEMBI — MO-
HUTOPUHTA U UHPPACTPYKTYPHI.

3.2. HEPEBOA I'VIAI'OJIOB B CTPAJATEJIBHOM 3AJIOT'E

CrpanarenbHblii 3ajor (the Passive Voice) ynoTpebiisercs B aHIIU-
CKOM S3bIKE TOPA3J0 Yallle, YeM B PYCCKOM. TpPYyJIHOCTH €ro Inepeaadyd Ha
PYCCKHUU SI3BIK CBSI3aHBI C CEMAHTUKOM AHTJIMMCKUX IJ1aroJioB U OTCYTCTBU-
€M TaJIe’)Kel B aHIVIMMCKOM HMMEHHU CYIIECTBUTEIBHOM. B 000MX si3bIKax
(bopMBI CTpaaTeIbLHOrO 3aJiora 00Pa3yIOTCs OT MEPEXOAHBIX IJ1aroJjioB, TO
€CTh TJIaroJIoB, TPEOYIOIIMX MOCTE CeOs PSIMOTO JIOMOJHEHUS, YaCTO UMe-
HU CYIIECTBUTEIILHOTO. B PyCCKOM SI3BIKE KOJIMUECTBO IMEPEXOIHBIX IJ1aro-
JIOB OTPAHUYEHO IO CPABHECHUIO C aHTJIMKUCKHUM SI3bIKOM. Kpome Toro B an-
[JIMACKOM SI3BbIKE€ CTpajarebHble KOHCTPYKIIMM OOpa3yloTcs Kak ¢ Tepe-
XOJIHBIMM TJIAaroJlaMH, TaK U C JABYNEPEXOIHBIMU TJIarojaaMu, IPUHUMAKO-
IIMMU JIBa JIONOJIHEHUSI M OOpa3yIOUIMMHU JIB€ CTPaJaTEe/IbHbIX KOHCTPYK-
MU (MX PYCCKHE COOTBETCTBUS OOpa3yIOT OJHY KOHCTPYKIIUIO) U TIPE-
JIOKHO-TIEPEXOHBIC TJIarojbl, TO €CTh IJIArOojbl. MMPUHUMAIOIINE OTHO J0-
MOJTHEHUE C TPEJUIOrOM; B PYCCKOM SI3bIKE TaKWe TJIarojibl He yHoTpeOIs-
FOTCSL B CTPAJIATEIIbHOM 3JI0Te€. B aHIIMACKOM HAYYHOM CTHUJIE YacTO YIIO-
TpeOJISTIOTCSL TACCUBHBIC KOHCTPYKIIMHU, B KOTOPBIX JEHCTBYIOIIEE JIUIIO HE
W3BECTHO U HE 0003HAUEHO B MPEIJIOKCHHUH.

Br16op criocoba repeBojia MoJTHOCTBIO 3aBUCUT OT 3HAUEHUS TJIarosa-

CKa3yCEMOI'0 1 BCCTO IMPCIJIOKCHUS B LICJIOM.

Tabnuya 4
N N . IlepeBosn IIpume
AHTIMHCKHT Pycckuii P . prMep
Ha pyccKMii
SI3BIK SI3BIK
SI3BIK
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AHIJIUACKUI Pycckuia Iepeson . Tpuvep
SI3BbIK SI3BIK Ha pyccrdm
SI3BbIK
IHepexoanbiu Ilepexoaublit | CtpamarenmsHass | The papers for
1J1aroj rJ1aroJj koHCcTpyKIus (¢ |the  conference
IJ1IarojioM  Owvimo | haven'’t been
wm Oe3 Hero u |printed yet. —
KpaTkoe crpanaa- | [Joxymenmol Ons
TCIILHOE  MpUYa- | KOH(epeHyuu
CTHE) euje He Haneua-
Mamwl.
— CcTpajarenbHbIi | The research
IJ1aroJI Ha —cst was done a few
years ago. — HMc-
c1edosanue npo-
B00UTIOCD He-
CKOJIbKO siem
Hazao.
— €CJIA JIAL0 WIN — riaroj- | Making decisions
npeaMeT,  KOTO- ckazyemoe Tiepe- | IS always pre-
pBIIi  COBEPIIAIOT BOJIUTCA neii- | ceded by thor-
NecTBUE, BBIpa- CTBHUTEIILHBIM 3a- | ough analysis. —
JKCHBI TIPEJITIONK- JoroM, a mnpen- | Twamenvhviil
HBIM JIOTIOJIHCHH- JOXKHOE  JIOTION- | aHAnu3 — 6ce20d
€M C MPeIIoroM HCHHE — TIOIIC- | npeduiecmesyem
by KarMm NPUHAMUIO  pe-
WeHusl.
— €CJIM JIULO WIH — rpmarosiom B | It was consid-
npeaMeT, KOTo- EeCTBUTEIbHOM | ered that... —
pBI  coBepIlacT 3ajiore B Heompe- | [lonaeanu,
NCHCTBYE, HE BHI- JCIICHHO-IMYHOM | YMmo...
PaXKCHBI PEIOKCHUH
IlepexoaHbIii Henepexoausrii | [maron B neii- | He was followed
rinaroa (o ad- | raroa CTBUTCIBHOM 3a- | by many. — 3a
dress smb — o06- jore HUM NOCIe008a-
pawamscsi K Ko- JiU MHO2UE.

my-muobo;, t0 an-
swer smth — om-
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AHTIIAACKUH
SI3BIK

Pycckuid
SI3bIK

IlepeBona
Ha PYCCKUM
SI3bIK

IMpumep

geyamsv HA YMo-
aubo;, 10 ap-
proach smth, smb
nooxooums K
KOMY-ubo, yemy-
aubo; 1o believe
smth, smb — ge-
pums KOMy-1ubo,
yemy-uoo; to en-
ter smth — exo-
oums ¢; to follow
smth, smb — cue-
dosame 3a em-
aubo, yem-mubo;
to help smb — no-
Moeamb  KOMY-
qubo; to influence
smth, smb — gu-
Amb  HA  KO2O-
aubo; 10 pene-
trate smth — npo-
HUKAMb 60 YMO-
Jaubo; to succeed
smth, smb — npe-
80CX00UMb KO2O-
b0, umo-1ubo)

JIBynepexoaHblit
raaroa (o an-
swer smb smth —
omeecamv KoM)-
aubo umo-mubo,
to ask smb smth —
cnpawiueams,

npocums  K020-
auUbo o yem-mubo;
to award smb

Het
CTBUM

COOTBET-

Heomnpenenenno-
JUYHOE TIPEJIo-
)KEHHE C TIJIaro-
JIOM B JEUCTBU-
TEIILHOM 3aJI0Te

We were given
some new infor-
mation. Some
new information
was given to us.
— Ham npeoo-
cmaesuiiu HOBYHO
uHgopmayuro.
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AHTJIANCKAI
SI3BIK

Pycckuia
SI3BIK

IlepeBona
HA PYCCKHUM
SI3bIK

IMpumep

smth — waepaoic-
oamv  K020-1Ub0
yem-ubo, 10 give
smb smth — oa-
8amv  KOMY-1Ub0
ymo-1ubo;, to
teach smb smth —
VUUms KO20-100
yemy-1uoo, to al-
low smth to smb —
paspewiums ymo-
UbO  KOMY-1Ub0;,
to give smth to
smb — oame umo-
b0  KOMY-Ub0;,
to send smth to
smb — nocwiriamo
YMmo-1obo Komy-
aubo; 10 show
smth to smb — no-
Kasvleams — 4mo-
b0  KOMY-Ub0,
to tell smth to
smb — paccraszbi-
gamv  UmMo-1ubo
KOMY-U00)

IMpensoxHo-

nepexoaHbIu

rjaaroa (Hemnepe-
XOJIHBIM  TJIaroil,
TpeOyrolui  mo-
cie cebs mpen-
JIO’)KHOTO  JIOTIOJI-
HEHUSI U YIO-
TpeOJisieMblid B
CTpaJaTeIbHOM

Het
CTBUM

COOTBCT-

Heomnpenenenno-
JUYHOE TIPEJIo-
>)KEHHEe C TJaro-
JIOM-CKa3y€MbIM B
aKTUBHOM popme

The data can be
relied on. — Ha

omiu oannwvie
MOJICHO — NOJIO-
AHCUMBCS (Hm
MOJCHO — 00Be-
pAamy).

The deadline

should be agreed
upon at once. —
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IlepeBona IMpumep

AHIIIHACKUNT Pycckuid .

HA PYCCKHMH

SI3bIK SI3BIK
SI3BIK

3aj0re,  Halpu- Hyxcno  cpasy
Mep: to agree up- arce 002060~
on — oOdoeosapu- pumucs 0
samvcsi 0., 10 CPOKaXx.

depend on — 3a-
sucemo om..; 10
Insist on — nama-
usams Ha..; 10 re-
fer to — ccviname-
¢ Ha..; to rely on
— nona2amvcs
Ha.., etc.)

CrpanarenbHblid 32710 MOXKET YMOTPEOISIThCSI B AHIJIMCKOM MPEJ-
JIO’KEHUU TSI BBIIEJICHUSI JIOTHUECKOTO LIEHTPA BhICKa3bIBaHUS (PEMBI), KO-
TOPBIM TIOMEMIAETCS B HAYAJIE NIPEIJIOKEHUS, & B PYCCKOM SI3bIKE, KaK Ipa-
BWJIO, B KOHIE MPEUIOKEHUSA, MOITOMY IPOUCXOAUT 3aMEHA IMACCHUBHOU
KOHCTPYKIIMH HA aKTUBHYIO.

The next morning the event was reported in all newspapers. — Ha cre-
oyrouee ympo 06 5mom coobimuu cooOuUnU 8ce 2azemsi.

BOITPOCHI U151 CAMOKOHTPOJIA:

1. C 4eMm cBsi3aHBl TPYJHOCTH TNEpEJauyd AHIJIMICKOTO CTpaja-
TEJIBHOTO 3aJI0Ta HA PYCCKHUM A3BIK?

2. Ot 4ero 3aBUCHUT BBIOOp crioco0a TepeBojia Tiiaroyia B CTpaja-
TEJILHOM 3aJI0T€ Ha PYCCKHUM A3bIK?

3. HazoBute cnocoObl mepeBofa Ha PYCCKUN SI3BIK AHTJIMHCKUX
MIEPEXOIHBIX TJIaroJioB.

4.  HazoBute crocoObl MEpeBojila HA PYCCKHUM SI3bIK AHTIIMACKHUX
JBYIIEPEXOIHBIX TJIAr0JI0B.
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5. Hazoure cnocoObl mepeBojia Ha PYCCKUN SI3bIK AHTIUHCKUX
MPEAI0KHO-TIEPEXOTHBIX TJIaroJioB.

TEXT5
Introduction to Nanorobots and Its Medical Applications

1. IlpounTaiiTe TEKCT, MIPOBEAUTE NEPEBOAYCCKUN aHAIM3 U NepeBeau-
Te.

Nano Robotics is the technology of creating machines or robots close
to the microscopic scale of a nanometer (10—9 meters). Nanorobotics refers
to nanotechnology — an engineering discipline for designing and building
nanorobots. These devices range from 0.1-10 micrometers and are made up
of nano scale or molecular components. As no artificial, non-biological
Nano robots have yet been created, they remain a pretending concept. The
names nanorobots, nanoids, nanites or nanomites have also been used to de-
scribe these hypothetical devices.

Nano robots can be used in different application areas such as medi-
cine and space technology. Nowadays, these nanorobots play a crucial role
in the field of Bio-Medicine, particularly for the treatment of cancer, cere-
bral Aneurysm, removal of kidney stones, elimination of defected parts in
the DNA structure, and for some other treatments that need utmost support
to save human lives.

Nanorobots are nano devices used for the purpose of maintaining and
protecting the human body against pathogens. Nanorobots are implemented
by using several components such as sensors, actuators, control, pow-
er, communication and by interfacing cross-special scales between organic
Inorganic systems.

The development of nanorobots is done by using various approaches
such as:

Biochip
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The combination of nanotechnology, photo-lithography and new bio-
materials, can be considered as a possible way required for designing tech-
nology to develop nanorobots for medical applications such as diagnosis
and drug delivery. This realistic approach in designing nanorobots is a
methodology which is used in the electronic industries.

Nubots

Nubot is an acronym for “nucleic acid robots.” Nubots are manmade
robotics devices at the Nanoscale. Representative nubots includes numerous
Deoxy Nucleic Acid walkers reported by Ned Seeman’s group at NYU,
Niles Pierce’s group at Caltech, John Reif’s group at Duke University,
Chengde Mao’s group at Purdue, and Andrew Turberfield’s group at the
University of Oxford.

Positional Nanoassembly

In the year 2000, Robert Frietas and Ralph Merkle found nanofactory
collaboration which is an ongoing effort consisting of ten organizations with
23 researchers from four countries. This collaboration aims at developing
positionally controlled mechanosynthesis and diamondoid nanofactory
which is capable of constructing a diamondoid medical nanorobot.

Usage of Bacteria

This approach makes use of biological microorganisms, such as Esch-
erichia coil bacteria. So this model uses a flagellum for propulsion purpose.
The use of electromagnetic fields is to control the motion of biological inte-
grated device and its limited applications.

Nanorobots Applications

1. Nanorobotics in Surgery

Surgical nanorobots are introduced into the human body through vas-
cular systems and other cavities. Surgical nanorobots act as semi-
autonomous on-site surgeon inside the human body and are programmed or
directed by a human surgeon. This programmed surgical nanorobot per-
forms various functions like searching for pathogens, and then diagnosis
and correction of lesions by nano-manipulation synchronized by an on-
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board computer while conserving and contacting with the supervisory sur-
geon through coded ultrasound signals.

Nowadays, the earlier forms of cellular nano-surgery are being ex-
plored. For example, a micropipette rapidly vibrating at a frequency of 100
Hz micropipette comparatively less than 1 micron tip diameter is used to cut
dendrites from single neurons. This process is not ought to damage the cell
capability.

2. Diagnosis and Testing

Medical nanorobots are used for the purpose of diagnosis, testing and
monitoring of microorganisms, tissues and cells in the blood stream. These
nanorobots are capable of noting down the record, and report some vital
signs such as temperature, pressure and immune system’s parameters of dif-
ferent parts of the human body continuously.

3. Nanorobotics in Gene Therapy

Nanorobots are also applicable in treating genetic diseases, by relating
the molecular structures of DNA and proteins in the cell. The modifications
and irregularities in the DNA and protein sequences are then corrected (ed-
ited). The chromosomal replacement therapy is very efficient compared to
the cell repair. An assembled repair vessel is inbuilt in the human body to
perform the maintenance of genetics by floating inside the nucleus of a cell.

Supercoil of DNA when enlarged within its lower pair of robotic
arms, the nanomachine pulls the strand which is unwounded for analysis;
meanwhile the upper arms detach the proteins from the chain. The infor-
mation which is stored in the large nanocomputer’s database is placed out-
side the nucleus and compared with the molecular structures of both DNA
and proteins that are connected through communication link to cell repair
ship. Abnormalities found in the structures are corrected, and the proteins
reattached to the Deoxy Nucleic Acid chain once again reforms into their
original form.

4. Nanorobots in Cancer Detection and Treatment

The current stages of medical technologies and therapy tools are used
for the successful treatment of cancer. The important aspect to achieve a

69



successful treatment is based on the improvement of efficient drug delivery
to decrease the side-effects from the chemotherapy.

Nanorobots with embedded chemical biosensors are used for detecting
the tumor cells in early stages of cancer development inside a patient’s
body. Nanosensors are also utilized to find the intensity of E-cadherin sig-
nals.

5. Nanodentistry is one of the topmost applications as nanorobots help
in different processes involved in dentistry. These nanorobots are helpful in
desensitizing tooth, oral anesthesia, straightening of irregular set of teeth
and improvement of the teeth durability, major tooth repairs and improve-
ment of the appearance of teeth, etc.

6. Nanorobots can also be used as ancillary devices for processing dif-
ferent chemical reactions in the affected organs. These robots are also useful
for monitoring and controlling glucose levels in diabetic patients.

Robotic Projects

1. Infrared Controlled Robotic Vehicle.

2. Radio Frequency Controlled Robotic Vehicle With Laser Beam Ar-
rangement.

3. 8051 Microcontroller Based Line Following Robotic Vehicle.

4. Controlling and Movement of Pick and Place Robotic Arm by Us-
ing Android Wirelessly.

5. Voice Controlled Robotic Vehicle by Long Distance Speech
Recognition.

6. Metal Detector Robotic Vehicle.

7. Pick N Place with Soft Catching Gripper.

8. Fire Fighting Robotic Vehicle using 8051 Microcontroller.

9. Radio Frequency Controlled Robot with Night Vision Wireless
Camera for Spying in War Field.

10. Fire Fighting Robot Remotely Operated with Android Applica-
tions.

11. Personal Computer Controlled Wireless Multi Purpose Robot.
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12. Dual Tone Multi Frequency based Mobile Phone Controlled Ro-
bot.

13. Digital Compass and Global Positioning System Based Self Navi-
gation System.

14. Auto Metro Trains that Shuttle between Two Stations.

This is all about nanorobotics applications in medical field such as
surgery, diagnosis and testing, gene therapy, cancer detection and treatment,
nano dentistry, etc. The project list provided in this article is quite useful
for engineering students for robotics projects.

llumupyeMble UCMOYHUKU
https://www.elprocus.com/nanorobots-and-its-application-in-medicine/

2. [IpouTHTe CleayoIIue ¢JI0Ba, YTOYHUB X IMPOU3HOIIEHHE B CJI0Ba-
pe.

Anaesthesia, ancillary, acronym, actuators, biochip, biomaterials, biosensor,
chemical, chromosomal, dendrite, desensitizing, designing, diamondoid,
discipline, flagellum, frequency, infrared, lesion, mechanosynthesis, meth-
odology, microcontroller, microorganism, microscopic, nubot, pathogen,
protein, scale, semi-autonomous, vascular, vehicle.

3. [lepeBenuTe ciieayronue TEPMUHBLI U TEPMUHOJIOTHYECKHE CTIOBOCO-
YeTaHHUA HA PYCCKU A3BIK U YKAKUTE CIIOCO0 NmepeBoja.

Microscopic scale, actuators, biochip, drug delivery, nucleic acid robots,
embedded chemical biosensors, E-cadherin signals, ancillary devices, af-
fected organs, mechanosynthesis, diamondoid, diamondoid medical nano-
robot, Escherichia coli bacteria, flagellum, propulsion purpose, vascular sys-
tem, semi-autonomous on-site surgeon, protein sequences, chromosomal
replacement therapy, Deoxy Nucleic Acid chain, Infrared Controlled Robot-
ic Vehicle, Line Following Robotic Vehicle, Soft Catching Gripper, Radio
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Frequency Controlled Robot, Dual Tone Multi Frequency, Mobile Phone
Controlled Robot, Global Positioning System, Self-Navigation System.

4. IlepeBenure cieaywume cjioBa, coaep:xkamme KoMmnoHeHT NANO,
00bsICHUTE CI0C00 MX 00PA30BAHUA M BAPHMATHBHOCTH HANIMCAHMSA.

Nanometer, nanorobotics, nanotechnology, nano scale, nano devices,
nanodentistry, nanosensors, nanorobots, nanoids, nanites, nanomites, nano-
assembly, nanofactory, nanomanipulation, nanosurgery, nanomachine,
nanocomputer.

5. IlepeBeaure cieayruiue npeaioKeHus, 00pauias BHUMAHKE HA T1e-
PeBO/ IJ1aroJI0B B IACCHBHOM 3aJI0Te€.

1. These devices range from 0.1 — 10 micrometers and are made up of nano
scale or molecular components.

2. As no artificial, non-biological Nano robots have yet been created, they
remain a pretending concept.

3. The names nanorobots, nanoids, nanites or nanomites have also been
used to describe these hypothetical devices. 4. Nano robots can be used in
different application areas such as medicine and space technology.

5. Nanorobots were implemented by using several components such as sen-
sors, actuators, control, power, communication.

6. The combination of nanotechnology, photo-lithography and new bio-
materials, can be considered as a possible way required for designing tech-
nology to develop nanorobots.

7. This realistic approach in designing nanorobots is a methodology which
IS used in the electronic industries.

8. Surgical nanorobots are introduced into the human body through vascular
systems and other cavities.

9. Surgical nanorobots act as semi-autonomous on-site surgeon inside the
human body and are programmed or directed by a human surgeon.
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10. Nowadays, the earlier forms of cellular nano-surgery are being explored.
11. Medical nanorobots will be used for the purpose of diagnosis, testing
and monitoring of microorganisms, tissues and cells in the blood stream.

12. The modifications and irregularities in the DNA and protein sequences
will have been then corrected.

13. An assembled repair vessel was being inbuilt in the human body to per-
form the maintenance of genetics by floating inside the nucleus of a cell.

14. The nanomachine pulls the DNA strand which had been unwounded for
analysis; meanwhile the upper arms detached the proteins from the chain.
15. The information which is stored in the large nanocomputer’s database is
placed outside the nucleus and compared with the molecular structures of
both DNA and proteins that are connected through communication link to
cell repair ship.

16. Abnormalities found in the structures are corrected, and the proteins re-
attached to the Deoxy Nucleic Acid chain once again reforms into their
original form.

17. Efforts were made to elucidate the problem.

18. No special attention has been paid to the ecological burden of a new
project.

19. It will be observed that the problem of sustainable development of hu-
man society has not been solved yet.

20. Let it be stressed that this statement refers to the business computing and
systems development in the commercial world.

6. IlepeBenuTe, MCNOJIBL3YSl CJI0BA U BHIPAKEHUS U3 TEKCTA.

HaHnopo0oTbI: kakoe Oyayiiee HAC KIET
C X YIMBUTEJIbHBIM MOTEHIIHAJIOM?
HanotexHomoruu — 3TO HayKa, WHXEHEPUS W TEXHOJIOTUH, TPOBO-
JTUMBIE HA HAHOYPOBHE, 4TO cocTaBiigeT oT 1 10 100 HanHoMeTpoB. 1o cyTH,
9TH MaHUITYJIMPOBAHUE M YIPaBJICHHE MaTeprajiaMu Ha aTOMHOM U MoJIe-

KYJISIPHOM YPOBHE.
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Hanopo0OoT — 3T0 MarmHa, KOTopasi MOXKET CTPOUTh U MaHUITYJIH-
pOBaTh BEIAMU TOYHO U HA aTOMHOM YPOBHE.

3D-aBuxymmecst Hanomamunbl U3 JIHK. MHxeHepbl-MeXaHUKY U3
YHuuBepcurera mrata Orailo CHPOCKTUPOBAIA W TOCTPOWIIM CIIOMKHBIE
HaHOPA3MEPHBIE MEXaHUYECKHUE YacTH, ncnomb3ys «IHK-opuramm»

HanonuaBuuku. Yuensle ETH Zurich u Technion pazpabdoTanu 35a-
CTUYHBIA «HAHOIUIABHUK» B BHJIC TOJUITUPPOJIOBOM (Ppy) HaHOIPOBOIOKHK
JUIMHON B 15 MUKpOMETpOB (MWUIMOHHBIX MeTpa) W ToimmHon B 200
HAHOMETPOB, KOTOPBIA MOXKET ABUTATHCS Yepe3 OMOIOrMUECKYIO KUJIKOCTh
Ha CKOpPOCTH 15 MUKpPOMETPOB B CeKYH 1y. HaHOTUIaBHUKH MOKHO MPHUCIIO-
COOUTH JJIs1 JOCTABKH JIEKAPCTB U C TIOMOIIBI0O MAarHUTOB MPOBOJIUTH UX Ye-
PE3 KPOBOTOK K IIEJIEBBIM PAKOBBIM KJIETKAM

MypaBbuHBIII HAHOABUTATEIb. YueHble KeMOpHIKCKOTO YHUBEP-
CUTETa pa3paboTaIu KPOIICUHBIN JBUTATENh, CIOCOOHBINA OKa3bIBaTh CHITY,
B 100 pa3 mpeBbIIAOIIYI0 COOCTBEHHBIN BeC, Ha JII0O0H MycKys. HoBbie
HAHOJIBUTaTeJId MOTYT IMPUBECTH K HAHOPOOOTaM, KOTOPBIE JOCTATOYHO
MaJibl, YTOOBI ITPOHUKATh B JKUBBIC KJIETKH U OOPOTHCS C 3a00JICBAaHUSIMU,
CUUTAIOT YYCHBIE.

PoGoTb1 Ha ocHOBe OakTepuii. TH>xeHepsl YHUBEpcuTeTa Jpekcens
pa3paboTajii croco0 UCTOIB30BAHUS ICKTPUUECKUX TMOJICH, YTOOBI TIOMO-
raTb MUKPOCKOITMYECKHM po0OTaM, pabOoTaroOlUM OT OakTepuii, 0OHapy-
YKUBATH MPEISATCTBUS U MEPEMEIIATHCS 110 HUM.

Hanopaketbl. Heckonbko rpynin uccinegoBaresieid HEJIaBHO MOCTPO-
WIN BBICOKOCKOPOCTHYIO BEPCHI0 HAHOPA3MEPHBIX PAKET C JUCTAHIIMOH-
HBIM YIIpaBJICHUEM, 00bETMHUB HAHOYACTHUIIBI C OMOJIOTHYECKUMHU MOJICKY-
JamMHu. YUeHbIe HAJCIOTCS pa3paldoTaTh pakeTy, CIOCOOHYIO paboTaTh B
000 cpejie; HanmpuMep, JJIs IOCTaBKH JIEKapCTBa B LIEJIEBYIO 00JIaCTh Te-
ja.

B03MOXXHOCTH TPUMEHEHUS TaKMX HAHO- U MUKPOMAIIIMH MMPaKTHYE-
cku O6e3rpanndHbl. Hanmpumep:

JleyeHnue paka.

MexaHu3M J0CTABKU JICKAPCTB.
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Memununckast Buzyajm3anus. Co3qaHue HaHOYACTHIL], KOTOPBIE 3a-
TEM CKaHUPYIOT TEJIO B MPOIIECCE MArHUTHO-PE30HAHCHOUN TOMOTpaduu.

HoBble ycTpoiicTBa 30HAMPOBAHMSI.

YcrpoiictBa xpaHeHuss mHpopmauuu. buoumxkenep [[x. Bucca
YCIEITHO COXpaHuI 5,5 neTadut JaHHbIX B oHOM rpamme JTHK.

HoBble 3HepreTuyeckue CUCTEMbI.

Cgepxnpounblie Meramartepuaibl. ['pynna u3 KamudopHuiickoro
TEXHOJIOTMYECKOI0 MHCTUTYTa pa3padoTajia HOBBIM THIT MaTepuaa, COCTO-
SAIIEr0 M3 HAHOPA3MEPHBIX PACIOPOK, MOJTOOHBIX pacropkaM JiderneBoi
OalllHK, KOTOPBIN CTal OJIHUM U3 CaMbIX MPOYHBIX U JIETKOBECHBIX B UCTO-
puu.

MukporyOku aJisi O4YUIIleHMs] OKeaHoB. ['yOka W3 YIJIepOJIHBIX
HAHOTPYOOK, CITIOCOOHAsI BCAChIBATh 3arps3HSIOIIME BOAY BEIIECTBA, BPOIC
yI00peHui, MEeCTUIA0B U (apMalleBTUUECKUX TMpenaparoB, B TpU pasza
s deKkTUBHEE MPEABIAYIITUX BAPUAHTOB.

Hoaxkmouyenue Hammx Mo3roB k Uarepuery. Paii Kypusein cun-
TaeT, YTO HAHOPOOOTHI MO3BOJISAT HAM TOIKIIOYUTH HaITy OHOJIOTUYECKYIO
HEPBHYIO cucTteMy K 0oosaky B 2030 roxy.

llumupyeMble UCMOYHUKU
https://hi-news.ru/robots/nanoroboty-kakoe-budushhee-nas-zhdet-s-ix-
udivitelnym-potencialom.html

3.3. IEPEBO/J ING-®OPM

®opMbI Ha -INg MOTYT OBITH pPHYACTHEM 1, TepYHIUEM KM OTIJIA-
roJIbHBIM MMEHEM CYIIEeCTBUTEIbHBIM; KQKI0€ U3 HUX TEPEBOIUTCS T10
YaCTEPEYHOU NPUHAJIEKHOCTH.

OtraaroabHoe umsi cymecrButebHoe (Verbal Noun) oObraHO
BBOJIUTCSI ApTHKJIEM, MOXKET UMETh STMHCTBEHHOEC W MHOXKECTBEHHOE UHC-

JJO N yr[OTp€6JI${TBCH C UMCHCM IPpWJIAraTCJIbHbIM B KA4YCCTBC OIIPCIACIICHUA:
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The seating can be customized depending on urban and airport appli-
cations. — Mecma ons cudenusi MONCHO 0OYCMpPOuUms nO UHOUSUOYATbHOMY
3dKaszy 6 3asucumocniu om ZOPOOCKI/DC yCJZOGMﬁ U UCNOJIb306AHUA 6 AIPO-
nopmax.

The company enables the client to realize huge potential savings in
overall delivery costs. — Komnanusi npedocmaensem KiueHmy 603MOMC-
HOCMb 3HAYUMENbHOU YKOHOMUU 6 o6mux pacxoéax HA Oocmaeky.

IIpuyactue 1 ortimuaercs ot pycckoro mo (opmam: oHo umeer 4
dopwmer (the Non-Perfect Indefinite & Continuous Participles I, the Perfect
Participle | & the Perfect Continuous Participle 1). HemepdekTHbie (hopMbl
npudacTys 1nepeaaroT OJHOBPCMCHHOCTD I{efICTBPISI, BbBIPpA’)KACMOTI'O IIpHUYa-
CTHEM C JICUCTBHUEM TJIarojia-ckazyemoro; nep@extHbie (GOpMbl BhIpAKaIOT
npeamecCTBOBAHUC!

People are getting more accustomed to seeing an increasing number
of robots taking over household chores. — Jlroou sce 6orvuie npusvikarom x
moMmy, umo 6ce wawje pobomsl 6epym Ha cedst 0oOMauHue 005 13aHHOCIU.

The new project has been launched having upgraded the previous
model. — Hosvlii npoexkm yoice 6neOpen, mak Kak 6 He20 HeCeHbl UMeHe-
HUA no ycoeepueHcmeoearur0 cmapoﬁ MOOEIU.

AHTIMICKOE MPpHUYaCTUC MOKCT BLIIIOJJHATL B IPCIJIOKCHUU qJYHK-
[ OIIPpCACIICHNA, O6CTO$ITCJ'IBCTBa, qaCTH CKA3yeMOro U BXoauTb B COCTAB

IMPUYACTHBIX KOMIUICKCOB, PYCCKOC IMPHUYACTHUC HC BBLICTYIIACT B KAUCCTBC

00CTOSATEITLCTBA.
Tabnuya 5
DyHKIUA IlepeBon Ipumepsl
MPUYACTHS HA AHTJINHCKMIi A3BIK
Onpenenenue [TepeBomutcs mpwiara- | Building  materials  —

TEJIbHBIM,  CYIIECTBH- | CIpOUMeEIbHble Mamepu-
TEJIbHBIM, TPUYACTUEM, | asl, lighting system — cu-
NPUYACTHBEIM 000pPOTOM | crema  oceeujerus;,  air

WIIH npuaaToYHBIM | conditioning system — cu-
IPEUIOKEHIEM cmema KOHOUYUOHUPOBA-
HUSL.

One can imagine nano-
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DyHKUMUA
NPUAYACTHS

IlepeBona
HA AHTJIMHCKUH A3BIK

IIpumepnI

electronics leading to
what might be called the
smart responsive house. —
Jlezxo npedcmasumo cebe
maxyo
HAHOIJIEKNPOHUK)/ KO-
mopyr MOJCHO HA36ANb
«YMHDIU OOM).

AXonis runs on a narrow
viaduct that follows the
curves of the street allow-
ing for greenery, shops,
etc. to be installed under-
heath. — Cucmema «Ax-
COHUCY» NPUMEHAemCcs HdA
V3KOM Nymenpogooe, Ko-
Mopblil NOBMOPsien U32U-
Obl yauy, 4mo noseojisien
pasmecmumaos noo HUM 3e-
JIeHble 30Hbl, MA2A3UHbL U
opyeue 00veKmvl 20poo-
cKo20 nanoulagma.

Kaxk yacte riarosa-
CKa3yeMoro

HCpCBOI{I/ITCH Ipujiara-
TCJIbHBIM HJIH I'JIar0JIOM

High-brightness  diodes
are beginning to make
their presence in the gen-
eral lighting business. —
Ceepxvspkue 0uoovl no-
AGJIAIOMCA HA PbIHKE
oceemumeslbHblx npu60—
PpOos.

B cocraBe 00cTOsI-
TCIIbCTBCHHBIX HpI/I—
YaCTHBIX OOOpPOTOB,
BBOAMMBIMHU CORO3a-
mu When, while, if,
whenever, unless,
until, though, once

[TepeBonsarcs  aeenpu-
YacCTHBIM  000pPOTOM,
TPYIIIONW OTIJIArOJIbHO-
T'O CYIIECTBUTEIBHOIO C
NpeYIOroM npu, 00CTO-
ATEIbCTBEHHBIM MPUAA-
TOYHBIM  TIPEJJI0KECHU-

When planning a budget it
IS important to ensure
unity in the incomes and
expenditure of an enter-
prise. — Ilnanupys 6100-
orcem (npu naanuposanuu
O1000icema). HeobxXo00UMo
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DyHKUUA IlepeBona Ipumepsbl
NMpUYaACTHH HA AaHIVIMHCKUH A3BIK

eM obecneuumv  coomeemn-
cmeue 00X0008 U pacxo-
008 NpeOnpusImus.

B kadectBe coro3a npuyactue | BBOAUT YCIOBHBIE, YCTYIUTEIbHBIC U
NPUYUHHBIC MPUAATOYHBIC TIPEUIOKEHHS SUPPOSINg, assuming — eciu, do-
nYyCmuMm, Seeing — NOCKOIbKY, NPUHUMASL 60 BHUMAHUE.

B kauectBe mpesjiora ynotrpeOsieTcsi ¢ UMEHEM CYIECTBUTEIbHBIM
failing — 3a neumenuem, 6 cnywae omcymemsusi; regarding — omuocumerno-
HO, npuHumas 8o enumarue; following — ecneo 3a, pending — do, 6 odcuoa-
Huu, depending — 6 sasucumocmu om, providing — npu ycrosuu, umo:

The vehicles have large windows letting in maximum light thereby
providing passengers with excellent visibility. — B noezoax npedycmompensi
OoNbUILe OKHA, YMO 0aem Naccaicupam Xopouiuii 0030p U 0Cc8eujeHHOCHb
GHYmMpEHHe20 NPOCMPAHCMEA.

Kommiekcesl ¢ npuyacTueM

[TogooHo nupuHNTHBY, [TpruacTre 1 oOpasyet komiuiekcsl Complex
Object — caosrcroe oononnenue 1 Complex Subject — croscnoe noone-
Jcauyee N IepeBOJIUTCS CXOAHBIM 00pa3oM:

| could see the passengers using emergency exit. — A ysuoen, kax nac-
CadtCupvl OMKPLLIU ABAPULIHBIU 8bIXOO.

The passengers were seen using emergence windows in the bus. —
bBbvino 6uono, kak naccasxicupvl omkpbiiu a8aputinblii 6b1X00.

He3zagucumotii  npuuacmuwiii. - 06opom  (Absolute  Participial
Construction) cocTouTt u3 CyIeCTBUTEIBHOTO WIIM MECTOMMEHHS 1 TTpHYa-
ctusi 1 1 0003HaYaeT pa3HOro poja 00CToATENbCTBA AeicTBUA. [lepeBoanT-
Csl OOCTOSITENTLCTBEHHBIM MPUJATOYHBIM MPEUIOKEHUEM C COIO3aMU MAaK
Kax, nocie mozo Kak, kozoa, eciu, u. COl3 CTaBUTCS IEpell CYLIECTBH-
TENbHBIM / MECTOMMEHHUEM, MPEAIIeCTBYIOMUM mnpuvactuto. [Ipuyactue
NEPEeBOAUTCS JIMYHOU (hopMOii TJ1arosa B (PyHKIIMHU CKa3yeMOro, a CTOSIIIee
nepe;l HUM CYIIECTBUTENLHOE / MECTOUMEHHUE — MOIJICKAILIHM.
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Renewed opportunities in mass transit operations will facilitate ad-
vances in system performance, with automatic train control reducing hu-
man intervention. — Hoeble 6o3zmoorcnocmu 6 cucmeme naccasicCupCckux ne-
PEBO30K CTZOCO6CI’I’l€yi0m yeeiudUeHuro npous’eodumeﬂbﬂocmu cucmemsl, d
asmomamuvdeckoe ynpdaejleHue noe30om COKpawyaem 007110 npucymcmeus
yejloeekd.

I'epynauii o ¢popme coBnamaer ¢ nmpudactuem 1 (doing, being done,
having done, having been done), Ho uMeeT psT OTIINYHIA:

o OH MOJKET OBITh IOUICKAIIM B IIPEIJIOKCHUH, YIIOTPEOIISSICH
0e3 apTUKIII U (POpPM YMCIIa, KaK Y OTTJIarojabHOr0 CYIIECTBUTEIBLHOTO:

Maximizing the productivity of agriculture is one of six main chal-
lenges of nanotech. — Vseruuenue npoussooumenvnocmu cenvckoco xossii-
cmea A6IAemcs OOHUM U3 2/IAGHbIX HCZI’lpdGJZeHuL? 6 pazeumuu HAHOMEXHO-
JIO2ULL.

o 4acCTO CTOMT IIOCJIC IIpeaIora.

Automatic train control will allow more frequent services and in-
creased flexibility without compromising safety. — Asmomamuueckoe
ynpasieHue noe30oM yeerudusaent 4acmomy Nnepeso3oK U NPONYCKHYH
cnocobnocmo 6e3 yulepoa 6e30nacHocmu.

Modern ATC system can improve cost effectiveness by minimizing the
need for driver intervention. — Cogpemennvle cucmemvl asmomamuieckoeo
ynpaejierus noez0amu nomMo2arom 3HAYUMENbHO CoKpamumbv 3ampambl,
ceeost K MUHRUMYMY HEeoOX00UMOCHb EMeameibCmaeda co CMOPOHbL Maliu-
HUcmada.

e  ynotpebmsercs mocie riarosos (to differ in, to be interested in,
to result from, etc.), vacro ¢ mpemyorom:

The company is heavily involved in developing the existing rail lines.
— Komnanus yyacmeyem 60 MHO2UX NPOEKMAX NO MOOEPHUIAUUU JTUHULL
JICENE3HBIX 00pOe.

e  BXOMWT B CIICAYIOIIUE clIoBocodeTanus: cannot help doing — we
Mo2y He Oelamb umo-1ubo; it is worth doing — cmoum umo-1bo coenams,
it is no use doing — 6ecnonesno, nem cmvicia
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It is worth carrying out the experiment in extreme solutions.

It is no use manufacturing new materials for ultra-high pressures with
the technologies currently available.

° o0pa3yeT repyHauajibHbIii KOMILIEKC C IIPUTSKATEIHHBIM Me-
CTOMMCHHEM HJIN CYILICCTBUTCIIbHBIM B IIPUTAKATCIIbHOM ITaJICKC:

Kodak’s earning a nice profit last year was by licensing its patents to
the companies that made digital photography gadgets.

Ha pycckuil s3bIK MEPEeBOIUTCS UMEHEM CYIIECTBUTEIIbHBIM, MH(MHU-
HHUTHUBOM, ACCIIPHUYACTHCM WK MPUAATOYHBIM IIPCATIOKCHHUCM B CJIOKHO-
MNOAYMHCHHOM IIPCAJIOKCHHH.

BOITPOCHI 11 CAMOKOHTPOJIA:

1.  Kakwue yactu peunt oTHOCATCS K (hopMam Ha -ing?
2. Kak onpenenutb W MepeBECTH OTIVIATOJBLHOE CYIIECCTBUTEIb-

3. Ot 4ero 3aBUCHUT CIOCO0 TIEPEBOIa AHIITMUCKOTO TTPUYACTHS?
4.  Kak mepeBouTCs HE3aBUCUMBINA IPUYACTHBIN 000pOT?
5. OOmBsicHUTE CTIOCOOBI EPEBOIa TEPYH IUA.

TEXT 6
How Motes Work

1. IlpounTaiiTe TEKCT, MPOBEAUTE MEPEBOAYCCKUN AHAIM3 U NepPeBeIu-
T€.

You may have heard about a computing concept known as motes.
This concept is also called smart dust and wireless sensing networks. At one
point, just about every issue of Popular Science, Discover and Wired today
contains a blurb about some new application of the mote idea. For example,
the military plans to use them to gather information on battlefields, and en-
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gineers plan to mix them into concrete and use them to internally monitor
the health of buildings and bridges.

In March, 2003, researchers managed to cram all of the parts needed
for a mote onto a single chip less than 3 millimeters on each side. The total
size is about 5 square millimeters, meaning that you could fit more than a
dozen of these chips onto a penny. The chip contains all of the components
found in a mote: a CPU, memory, an A/D converter for reading sensor data
and a radio transmitter. To complete the package you attach the sensor(s), a
battery and an antenna. The cost of the chip will be less than a dollar when it
IS mass produced.

There are thousands of different ways that motes might be used, and
as people get familiar with the concept they come up with even more. It is a
completely new paradigm for distributed sensing and it is opening up a fas-
cinating new way to look at computers.

The “mote” concept creates a new way of thinking about computers,
but the basic idea is pretty simple:

- The core of a mote is a small, low-cost, low-power computer.

- The computer monitors one or more sensors. It is easy to imagine all
sorts of sensors, including sensors for temperature, light, sound, position,
acceleration, vibration, stress, weight, pressure, humidity, etc. Not all mote
applications require sensors, but sensing applications are very common.

- The computer connects to the outside world with a radio link. The
most common radio links allow a mote to transmit at a distance of some-
thing like 10 to 200 feet (3 to 61 meters). Power consumption, size and cost
are the barriers to longer distances. Since a fundamental concept with motes
Is tiny size (and associated tiny cost), small and low-power radios are nor-
mal. Motes can either run off of batteries, or they can tap into the power grid
in certain applications. As motes shrink in size and power consumption, it is
possible to imagine solar power or even something exotic like vibration
power to keep them running.

All of these parts are packaged together in the smallest container pos-
sible. In the future, people imagine shrinking motes to fit into something
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just a few millimeters on a side. It is more common for motes today, includ-
ing batteries and antenna, to be the size of a stack of five or six quarters, or
the size of a pack of cigarettes. The battery is usually the biggest part of the
package right now. It is hard to imagine something as small and innocuous
as a mote sparking a revolution, but that's exactly what they have done.
We’ll look at a number of possible applications in the next section.

Typical Applications

- You could embed motes in bridges when you pour the concrete. The
mote could have a sensor on it that can detect the salt concentration within
the concrete. Then once a month you could drive a truck over the bridge that
sends a powerful magnetic field into the bridge. The magnetic field would
allow the motes, which are burried within the concrete of the bridge, to
power on and transmit the salt concentration. Salt (perhaps from deicing or
ocean spray) weakens concrete and corrodes the steel rebar that strengthens
the concrete. Salt sensors would let bridge maintenance personnel gauge
how much damage salt is doing. Other possible sensors embedded into the
concrete of a bridge might detect vibration, stress, temperature swings,
cracking, etc., all of which would help maintenance personnel spot prob-
lems long before they become critical.

- You could connect sensors to a mote that can monitor the condition
of machinery — temperature, number of revolutions, oil level, etc. and log it
in the mote's memory. Then, when a truck drives by, the mote could trans-
mit all the logged data. This would allow detailed maintenance records to be
kept on machinery (for example, in an oil field), without maintenance per-
sonnel having to go measure all of those parameters themselves.

- You could attach motes to the water meters or power meters in a
neighborhood. The motes would log power and water consumption for a
customer. When a truck drives by, the motes get a signal from the truck and
they send their data. This would allow a person to read all the meters in a
neighborhood very easily, simply by driving down the street.
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However, much of the greatest excitement about motes comes from
the idea of using large numbers of motes that communicate with each oth-
er and form ad hoc networks.

The Defense Advanced Research Projects Agency (DARPA) was
among the original patrons of the mote idea. One of the initial mote ideas
implemented for DARPA allows motes to sense battlefield conditions. For
example, imagine that a commander wants to be able to detect truck move-
ment in a remote area. An airplane flies over the area and scatters thousands
of motes, each one equipped with a magnetometer, a vibration sensor and
a GPS receiver. The battery-operated motes are dropped at a density of one
every 100 feet (30 meters) or so. Each mote wakes up, senses its position
and then sends out a radio signal to find its neighbors.

All of the motes in the area create a giant, amorphous network that can
collect data. Data funnels through the network and arrives at a collection
node, which has a powerful radio able to transmit a signal many miles.
When an enemy truck drives through the area, the motes that detect it
transmit their location and their sensor readings. Neighboring motes pick up
the transmissions and forward them to their neighbors and so on, until the
signals arrive at the collection node and are transmitted to the commander.
The commander can now display the data on a screen and see, in real time,
the path that the truck is following through the field of motes. Then
a remotely-piloted vehicle can fly over the truck, make sure it belongs to the
enemy and drop a bomb to destroy it.

This might seem like an awful lot of trouble to go to, until you realize
the system that these motes replace. In the past, the tool a commander used
to prevent truck or troop movement through a remote area has been land
mines. Soldiers would lace the area with thousands of anti-truck or anti-
personnel mines. Anyone moving through the area — friend or foe — is
blown up. Another problem, of course, is that long after the conflict is over
the mines are still active and deadly — laying in wait to claim the limbs and
even lives of any passerby. According to this UNICEF report, over the last
30 years, landmines have killed or maimed more than 1 million people —
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many of whom are children. With motes, what is left behind after a war are
tiny, completely harmless sensors. Since motes consume so little power, the
batteries would last a year or two. Then, the motes would simply go silent
presenting no physical threat to civilians nearby.

This concept of ad hoc networks — formed by hundreds or thousands
of motes that communicate with each other and pass data along from one to
another — is extremely powerful. Here are several examples of the concept
at work:

- Imagine a suburban neighborhood or an apartment complex with
motes that monitor the water and power meters (as described in the previous
section). Since all of the meters (and motes) in a typical neighborhood are
within 100 feet (30 meters) of each other, the attached motes could form an
ad hoc network amongst themselves. At one end of the neighborhood is a
super-mote with a network connection or a cell-phone link. In this imagined
neighborhood, someone doesn't have to drive a truck through the neighbor-
hood each month to read the individual water or power meters — the motes
pass the data along from one to another, and the super-mote transmits it.
Measurement can occur hourly or daily if desired.

- A farmer, vineyard owner, or ecologist could equip motes with sen-
sors that detect temperature, humidity, etc., making each mote a mini
weather station. Scattered throughout a field, vineyard or forest, these motes
would allow the tracking of micro-climates.

- A Dbuilding manager could attach motes to every electrical wire
throughout an office building. These motes would have induction sensors to
detect power consumption on that individual wire and let the building man-
ager see power consumption down to the individual outlet. If power con-
sumption in the building seems high, the building manager can track it to an
individual tenant. Although this would be possible to do with wires, with
motes it would be far less expensive.

- A biologist could equip an endangered animal with a collar contain-
ing a mote that senses position, temperature, etc. As the animal moves
around, the mote collects and stores data from the sensors. In the animal's
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environment, the biologists could place zones or strips with data collection
motes. When the animal wanders into one of these zones, the mote in the
collar would dump its data to the ad hoc network in the zone, which would
then transmit it to the biologist.

Motes placed every 100 feet on a highway and equipped with sensors
to detect traffic flow could help police recognize where an accident has
stopped traffic. Because no wires are needed, the cost of installation would
be relatively low.

llumupyeMbte UCMOYHUKU
https://computer.howstuffworks.com/mote5.htm

2. IIpounTaiiTe NPAaBWILHO JATHUHCKUE BBIPAKEHHS, YACTO MCIOJIb3Y-
eMble B HAYYHO-TEXHHYECKUX TEKCTAaX, YTOUYHUTE X 3HAaYeHue, mepe-
BeMTe NMPeJIOKEHNs ¢ ITUMHU BbIPAKEHUSIMH.

A priori, a posteriori, apropos, ad hoc, ad litteram, ab ovo, ad modum, ad
verbum, bona fide, pro tem, in re, ibidem, i.e., et al, etc.

1. However, there is no a priori reason for the clouds to respond in a fun-
damentally different manner in conditions in which pollution tracks are not
observed.

2. Although this specific interaction was not quantified in this example, we
view this a posteriori justification of a stereochemical outcome as a foun-
dation for future rational design of such interactions in catalytic systems.

3. In fact, comparison to high tech is apropos because like the Internet, the
shale boom is re-shaping the world.

4. Basically, Oppo devices will be able to create ad hoc local area networks
across a wide area and communicate directly to each other without the need
for base stations.

5. The steps of the procedure to be described below were not applied ad lit-
teram.
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6. The methods involved in human germline gene therapy are clearly radi-
cal, 22 since they propose a change in human genetic material literally ab
0)Y/e]

7. The immune electrophoretic analysis ad modum Grabar is the classical
method of immune electrophoresis.

8. His reproduction of the Einstein theory was extremely literal and “ad
verbum?”.

9. The mission will rely on observations by other telescopes, both on the
ground and in space, to confirm which of its detected “‘candidates” are bona
fide planets.

10. The last review took place when the formula was established in 1979 as
a pro tem measure, but it has continued for more than 20 years.

11. | asked around some in re your inquiry about machinery failure cases
and it looks only moderately promising.

12. If you see the word ‘Ibidem’ in a footnote, it means that particular foot-
note has already been mentioned on a different page.

13. For reasons not fully understood there is only minor PSI contribution to
the variable fluorescence emission of chloroplasts, i.e., the PSI fluorescence
appears to be independent from the state of its reaction center.

14. These results agree with the ones published by Pelon et al.

15. Any different triboelectric nanogenerators can be designed and devel-
oped using various plastics, metals, fabrics etc.

3. IlepeBenuTe ciieayoniue TEPMUHbI U TEPMHHOJIOTHYECKHE CJIOBOCO-
YeTAHNS HA PYCCKUH SI3BIK U YKAXKUTE CIIOCO0 NmepeBoa.

Wireless sensing network, to internally monitor, CPU, memory, A/D con-
verter, to read sensor data, radio transmitter, to mass produce, core, low-cost
computer, low-power computer, distributed sensing, temperature, light,
sound, position, acceleration, vibration, stress, weight, pressure, humidity,
sensing applications, to be common, radio link, power consumption, vibra-
tion power, innocuous, salt concentration, magnetic field, to corrode, to
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strengthen, temperature swings, cracking, machinery, number of revolu-
tions, oil level, water meters, power meters, power consumption, water con-
sumption, ad hoc networks, to detect movement, a magnetometer, a vibra-
tion sensor, a GPS receiver, battery-operated mote, density, collection node,
sensor readings, remotely-piloted vehicle, to track micro- climates.

4. IlepeBenure cjenywuue Npeai0KeHUs1, MCMOJIb3Yys BbIPAKEHHUS W3
TEKCTa, 00paTuTe BHUMAaHUE HA MPEIJIOTH.

1. KoMmo3uTHble MaTtepuaibl, IpUMEIIaHHbIE B OCTOH, JIeJat0T ero oosee
TMOKKUM U MO3BOJIAIOT YCUIIUTh MTPOYHOCTh KOHCTPYKIUH.

2. OcoOeHHO eciii Mbl BTUCHEM CHUCTEMHYIO IUIaTy MOOOJIbIIE B KOPITYC
MIOMEHBIIIE.

3. MBI He 3aHMMaeMCsi MAacCOBBIM IPOM3BOJICTBOM PEJEHHBIX KaTyIIEK.
DaKTUYECKH, B HEKOTOPBIX CIIydasiX KaTyllKa, KOTOPYIO Bbl 3aKa3bIBacTe,
OyZeT CIPOEKTUPOBAHA U MPOU3BEACHA TOJIBKO OJUH Pa3, UCKIIOUUTEILHO
10 BalllM TPEOOBAHMSIM.

4. Dta BBICTaBKa SIBJSIETCS UPE3BBIYANHO 3HAKOBOM M3-3a BO3MOXKHOCTHU B
KOPOTKHUI CPOK MO3HAKOMHUTHCSA CO BCEMH MHHOBAIIMOHHBIMU TEXHOJIOTHSI-
MU, KOTOpbIE MOSBUIIUCH B TIPEBITYIIUE TOIBI.

5. Imest B cBOEM pacnopsbKEHUM HaJUIekKalllie€ MWHCTPYMEHTBI, MOJIOIbIE
UCCJIEZIOBATENN TIPEJIaratoT TBOPUECKUE PELIEHUs] MpoOiIeM, ¢ KOTOPbIMU
OHU CTaJIKUBAIOTCS.

6. MuHbI, €TOHUpPYEMbIE HA)KMMOM TPAHCIOPTHOIO CPENCTBA, BEChMa
pacrpoCTpaHeHbl U OCTAIOTCSl B YMCie HanOosee 3aTpaTo’r(HEKTUBHBIX U
HAJICKHBIX BAPUAHTOB.

7. dymato, 1 MOTY IOJKITIOYUTHCA K €r0 KOMITBIOTEPY U CHATH OJIOKHPOBKY.
8. PHP mo-npexxueMy OyAeT oTMeudaTh TOT (akT, YTO MOJIb30BATENb BO3-
MO>KHO YK€ pa30pBaJl COSAMHEHUE, HO CKPUNT MPOO0KAET paboTaTh.

9. 4 xoten Obl 3anKcaTh JaHHBIC B MPOCTOM TEKCTOBBIM (haiil Wi Kakyro-
TO 0a3y AAHHBIX, YTOOBI 51 MOT ITPOAHAIU3UPOBATH UX TIO3KE.
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10. Takum 006pazom, ¢ MOMOIILIO OHOTO MUKPOCTPYHHOIO YHIIa pa3MEPOM
¢ 1iPhone MoxxHo npoararHoctupoBath 100 marMeHTOB OJTHOBPEMEHHO.

5. Haiigute B TekcTe iNg-GopMbl, yCTAHOBHUTE YACTh PeYd H NepeBeTn-
Te HA PYCCKUM SA3BIK.

6. IlepeBenuTe HAa pycCKHMii A3BIK, YCTAHOBHTE 4YacTh pe4yn B INg-
(popmax (repynamii, npuyacrue 1, 0TriiarojibHoe CylecTBUTEIbHOE).

1. People are getting more accustomed to seeing an increasing number of
robots taking over household chores such as vacuuming, cutting the grass,
cleaning the pool or even creating gourmet meals.

2. Robotic pets are intended to simulate real pets without all the hassle of
looking after them. Robotic pets will show if the kids are old enough to
have the responsibility of caring for an actual living pet.

3. | think that relying on a robot to show us if the child is ready for a real an-
imal is just not going to be a convincing decision for a parent.

4. The researchers suggested using oxygen and hydrogen received from wa-
ter by implementing new nanotechnology.

5. In order to reduce the volume of traditional gasoline or diesel fuel alterna-
tive fuels may be used by introducing them into the combustion period.

6. Over the years, Kodak has tried to raise cash making and selling digital
cameras and other products of its own.

7. Now Kodak is trying to move into new product lines.

8. A continual need exists for reviewing and updating the state-of-the-art in
such areas as composite materials design.

9. Nanosensors could be used in smart packaging to provide information on
the freshness of a variety of packaged foods.

10. Farming is not likely to be in tune with the latest nanotechnologies.

11. The embedding of various nanoelectronics products into building mate-
rials is an important direction today.
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12. A big switch in materials and production technology means that we
would be using organic polymers and ink-jet printing to create lightning.

7. IlepeBeauTe, MCNOJIBL3YSl CJI0BA U BHIPAKEHHUS U3 TEKCTA.

Y10 Takoe yMHasi IbLIb, U KAK €€ PACIIPOCTPAHEHUE
MEeHsIeT MUP BOKPYT HAC

HoBoe nokonenne yCTpOMCTB «yMHasl IIbUIb» OTKPOET BO3MOXHOCTB
U1 OECpOBOJHOIO cOOpa JaHHBIX B PEKHUME PEATLHOIO BPEMEHH, UYTO
NPUBEJET K U3MEHEHUIO MPEJICTABIICHUI 00 MHKEHEPHBIX CUCTEMaX, 3/Ipa-
BOOXPAHEHUU, B3AUMOJECHCTBUU C OKPYKAIOIIENA CPEIOM.

B nauane 90-x ronoB XX BeKa COBMECTHBIMHU YCUJIMSIMU aMEPHUKaH-
ckoro oooponnoro arentctBa DARPA u kxomnanuu Rand Corporation Obl-
JU CO3JaHbl TEPBbIE ABTOHOMHBIE HH(DOPMUPYIOIINE YCTPOHMCTBA MOTHI
pa3MepoM €O CIMYEYHbIA KOpOOOK. OHU COCTOSIIM W3 AATYMKOB, CHUMAIO-
IMX T€ WIM WHBIE MTOKA3aTEIN OKPYXAIOWEN Cpelibl, KOMIbIOTEPA, Mepe-
JaTyuKa U yCTPOMCTBA MuTaHusl (OT ceTu, Oarapeil Wi COJIHEYHBIX 3Jie-
MEHTOB).

OTH MOTHI NIPETHA3HAYAINCHh UCKIFOYUTENILHO U1l BOCHHBIX U pa3Be-
JBIBAaTENBHBIX LIEJIEH, HO YK€ CIyCTs 5-7 JIET, B PE3YJIbTATe HAaYaBLIEHCS
TOrJa «CEHCOPHOW PEBOJIIOLMNY, MOSBUIMCH AHAJOTUYHBIE YCTPOMCTBA
IpakJIaHCKOTO Ha3HaueHUsl. MOTBI 3alyMbIBAJIUCH JIJIs1 PA3HOOOPA3HBIX 11€-
JIEH, HapUMED, 1711 KOHTPOJIS 32 CJIOKHBIMU HHKEHEPHBIMUA COOPYKEHHUSI-
MU, TIPEKIE BCEIrO MOCTaMHU, JIETPAIUPYIOMIMMH B IPOLIECCE IKCIUTyaTaluu
1OJT BO3JEHUCTBMEM BHEUIHUX (HhaKTOpOB (OCaaKW, BETEp, TEMIEparypa,
BUOpaIus, COJb, BhI3BIBAIOIIAS KOPPO3UIO). B MOCTOSHHOM MOHUTOPHUHIE
HYKJIAI0TCS JIETHUKH, JIECA, BYJIKAHbI, OKEAH U BCE OCTAJILHOE.

3a moyropa JECATUIIETUSL PAa3MEPBI MOTOB COKPATHIIUCH 10 HECKOJIb-
KX KyOW4eCKUX MWIIIMETPOB, a crouMocTh — 10 $10 u Hmxe. Ho storo
MOKa HEJAOCTAaTOYHO MJII MX MACCOBOIO PAaCHpPOCTPAHEHUS, IMOCKOIBKY
OCTaeTCsl BOMPOC KOMMYyHHUKaluu. CUTyanys MOKET NPUHLMIIAAIBHO W3-
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MEHUTBCSL C MOSIBJICHUEM TEXHOJOTM MOOWJIBHOM CBSI3U TISITOTO TMOKOJIE-
Hus Bluetooth 5.0 u5G. B stoMm ciydae oTmagaeT HEOOXOAMMOCTH B
OTEJILHOM CETH, a KaXblii MOT MOXKET OBITh MOAKIIOYEH HETIOCPEICTBEHHO
K UHTEPHETY.

HoBoe nokojeHrne MOTOB OTKPOET BO3MOKHOCTb JJis1 OECITPOBOAHOIO
cOopa IaHHBIX B PEKUME PEATbHOIO BPEMEHH, UTO MPUBEJIET K N3MEHEHHUIO
HaIIMX TMPEACTaBICHUN 00 HWHXKEHEPHBIX CHUCTEMax, 3IPaBOOXPAHCHUMU,
B3aMMOJICMCTBUH C OKPYKarOUIEH cpesion. Muapibl, €ClIM HE TPUILIHO-
HbI YCTPOWCTB, CIIOCOOHBIX K Mepeadye JaHHBIX U K B3aMMOJICHCTBUIO 110
OoOpaTHOM CBSI3M CMOTYT MepeaaBaTh M0 3alpocaM CaMble pa3HbIC JTOCTYII-
Hble (U3NUECKUEe M XUMHYECKHUE TIOKa3aTelid OKpY>Kalolel Ccpepl.
VYcTpolicTBa MOTYT MOTy4aTh MMUTAHUE OT OaTtapel, 3BJIEKATh YPHEPTHIO U3
cpennl (BuOpaimu, cBeT). OHU MOTYT OBITh PACIUIOKEHBI B JTFOOBIX CaMbIX
TPYAHOJOCTYITHBIX MECTAX.

KitrtoueBoit MOMEHT /1J1si CO37aHHsI MOTOB — JICIIEBBIA U MPOU3BOJIM-
TEJIbHBIN Tpolieccop. Ero MoXKHO cenaTh MpH yCIOBUU MacCOBOTO TIPOM3-
BOJICTBA, TO3TOMY B TOPSIJIKE MOJATOTOBKU K OyaylieMy Ha KOH(GEpPEHIINH
Think 2018 xopnoparms IBM 06bsiBi1a 0 caMoM MaJieHBKOM B MUPE KOM-
netotepe. Ero pasmep — 1 kB. MM. HecMOTpsi HA MUHHUATIOPHOCTD, IO MOIII-
HOCTH OH cpaBHHM c Intel 8086. A B 3TOM KBajipaTHOM MHJUIUMETPE, IT0-
MHUMO TIpOIECcCopa U MaMsITH, €CTh MTUTAIOIINN YCTPOUCTBO (DOTOIIEMEHT U
BCTpoeHHast mapa (oroauon / goromerekrop, odecreynBaroias OnTHye-
CKYIO CBSI3b C BHENTHUM MHUPOM. CTOMMOCTH YCTPOMCTBA MpPU MacCOBOM
MPOU3BOJICTBE cOcTaBisieT MeHee 10 1IeHTOB.

[IpeeMHUKH 3TOT0 KOMIBIOTEPA, HO TMOIEP’KUBAIOIIUE CBSI3b M0 pa-
JIMOKaHAITy, CMOTYT CTaTh 0a3ucoMm Jyist OyAyIuX YCTPOUCTB YMHOM TBUIH.
A 110 Tex Mop aBTOHOMHBIN KOMITBIOTEP C ONTHYECKON CBSI3bI0 MOXKET BbI-
MOJTHATH (PYHKIIMIO METKH, YJIOCTOBEPSIOIIEH MOATUHHOCTh ToBapa. [loj-
7enatb €€ HEBO3MOXKHO, a  cuuTaTh  JIaHHBIE  TIOCPE/I-
CTBOM cMapThOHA HUYETO HE CTOUT. MaccoBoe MPOU3BOJICTBO TAKOTO POja
METOK CTaHET 3a/IeJIOM JIJIsl YMHOM MBUTH B 0003pUMOM Oy TyIIIEM.

90



Jlureparypa

1. Xanrypuna b.H., CaukoBa E.B. Texunueckuii nepesos. Technical
Translation: yue6. ITocobue. — M.: MI'VIIC (MUUNT), 2014.

2. Kapemuna E.A., UypukoBa B.B. AHrmmiickuid 3bIk. HaydHo-
TEXHUYECKUN TIePeBOI: CO. TEKCTOB JiJIsl CTY/. (hak-Ta JIMHTBUCTHKU. — Ye-
asounck: M3a-so FOYpI'Y, 2008.

3. OBunnnukoBa H.JI., CaukoBa E.B. Texnuueckuil nepeBoj: Teopus
u npaktuka: yueonuk. — M.: ®JIMHTA, 2020.

91



Vuebnoe uzoanue

AOy3sipoBa [{apbs JleonnnoBHa
IHaBaoB [Ienuc BaneppreBnuu
TaxrapoBa Csernana CanaBaToBHa

INEPEBOJ TEXHUYECKHUX TEKCTOB

Y4yeOHO-MEeTOAUIECKOE IOCco0He

[Moanucano B mevath 15.11.2023. dopmar 60x84 1/16.
bymara odcetnas. [leuars pusorpadudeckas.
Y. neu. 1. 5,75. Tupax 60. 3aka3 Ne 1511/2.

OTreyaTaHo ¢ TOTOBOTO OpUTHHAI-MaKeTa
B Tunorpaduu «Becrpanuka» (U1 Konecos B.H.)
420111, r. Kazanp, yin. MockoBckas, 22. Ten.: 292-98-92
e-mail: westfalika@inbox.ru




