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[TpakTHKyM 3 MaIIMHHOTO MEePEKIaay. HaBYaIbHUN MOCIOHHUK /
1O.1.Cunopenko. — Muxkomnais, 2017. — 32 c.

Jlanuii MpakTUKyM 3 KypCy MAIIMHHOIO MEpeKiaay MPU3HAYECHUW NI CTYACHTIB
MaricTpiB GakyiabTeTy 1HO3eMHOI (110J0T1i 3a crnemianbHicTio 035.04 dinonoris.
['epMaHChbK1 MOBU Ta JIiTEpaTypH (EpPEKa BKIIOYHO).

MeToro mpakTukyMy € (opMyBaHHS y CTYAEHTIB MPOQECIHHUX KOMIETEHIIH B
00J1acTi BUKOPUCTAHHSI CYYaCHMX KOMM'IOTEPHHUX TEXHOJIOTIH JJIsl OonTUMizarlii
NepeKIIaIalbKoi TIsITbHOCTI.



MeToanuHi pekoMeHAaNil 11l CTYI€HTIB

Lle#t mpakTHKYM po3po0IIeHO TSt KYpCy MAIlIMHHOTO TIEPEKIIaTy, SKOMY B 3B'S3KY 3
THM, 1110 1H()OpMAIIiiTHI TEXHOJIOTIT CTajli HEeB1'€MHOIO YaCTUHOIO NIEPEKIIaalbKO1
JISJIBHOCT1, BIJIBOJUTHCS BAXXJIMBE MICIIE Cepell JUCIMIUIIH, 0 BUBYAIOTHCS
CTyJeHTaMHu (pakynbTeTy 1HO3eMHO1 (h110JI0T11, 30KpeMa crelianbHocTi [lepeknas.
[TpakTUKyM TpU3HAUYE€HWUH JUISI CTYACHTIB MAaricTpiB, [0 HABYAIOTHCS 32
cnemianpHicTIO 035.04 ®inmonoris. ['epmaHChKi MOBHU Ta JiTeparypu (IepeKiiaf
BKJIFOYHO).

MeTo0 npakTHKyMy € (QOpMyBaHHS y CTYICHTIB KOMIIETEHIIN y Tamys3i
3aCTOCYBaHHSA CydYacHMX 1HGOpMAIIfHUX  TEXHOJOTIM JUIsi  ONTUMI3AIlil
NepeKIIaIalbKoi JIsTIbHOCTI Ta ONTUMAJILHOT CTpATerii MepeKay.

VY nOpakTUKyMi TpeAcTaBi€Hl I1HAWBIIyallbHI 3aBJaHHA, $KI TependayaroTh
OpUTIHAN AHTJIIHACHKOTO TEKCTY, 32 SKUMU CIIIJI:

[] 3po0OKMTH eIEKTPOHHY KOIIito (Ha0ip TEKCTY/CKaHyBaHHSA+PO3Ii3HABAHHS)

[] mepeBecTH TEKCT 3a JOMOMOIOI0 CHCTEM MAaIIMHHOTO mepekiaxy Promt / SDL
TRADOS/ Tomro

[} BiApenaryBaTv OTpUMaHUi TepeKsiaj], MpUILISIoud 0COOIUBY yBary CTUIICTHUIN
nepexagy

[] 3poOMTH BUCHOBOK MPO JOIJIBHICTh 3aCTOCYBAHHS CHUCTEMH MAITUHHOTO
nepekyiay sl Tepeksially 3ajlaHoi TeMaTUKH; MpoaHali3yBaTH JIIHTBICTUYHI
po0JieMr MAIIMHHOTO TIePeKIIaay.

3aBiaHHA MIATOTYBATH B APYKOBAHOMY BUTJISII, TOTPUMYIOUHCH TTPABUII BEPCTKU
TEKCTY (T0J151, KOJIOHTUTYJIH, HOMEPHU CTOPIHOK 1 T.J.)

3aranpHuil 00CAT TEKCTIB JUIsl epekiany ckinanae npudnanzno 20000 apykoBaHHX
3HAKIB 3 MpoOLTaMu



MeToauuHi pekoMeHAaNil 1Sl BUKJIAIA4iB

[IpakTKyM TpU3HAUY€HO J[UIA CTYICHTIB-MAricTpiB, MI0 HaBYAIOThCS 34
cnemianpHicTIO 035.04 ®imonoria. ['epMaHChbKI MOBHU Ta JiTepaTypH (TEpeKia
BKJIFOYHO).

[Ipu3HadYeHHs JaHOTO MPAKTUKYMY y hOopMyBaHHI Y MaiOyTHbOTO (haxiBIIs TaKoOi
HEOOXITHOT Ha Cy4YaCHOMY €Taml CKJIaJIOBOI MEpeKIafalbKUX KOMIETEHIIN SIK
BOJIOJIIHHS Cy4YaCHMMHM 3aco0aMy aBTOMaTH3allli TepeKaNanbKoi IisIbHOCTI
BIJIMTOBITHO JI0 IPOTPAMHHMX BHUMOT JIOCIIPKYBaHOTO KYpCY.

[IpakTUKyM JOTMOMOXKE CTYACHTY MOEIHYBAaTH OCHOBHI HAaBHYKH TEPEKIATy 3
€(pEeKTUBHUM BHUKOPUCTAHHAM KOMII'FOTEPHOI0 1HCTPYMEHTApPIO JUIsl BUPOOIEHHS
KOMITIETEHLII MPaBUIIbHOT IEPEKIAIALbKOI CTPATETTIi.

JIns miBHILEHHS MOTHBAlli CTYJIEHTIB, KpIM 3alpONOHOBAHMX HaBYAJIbHHUX
TEKCTIB Nepe10ayaeThCsl BUKOPUCTAHHSI aBTEHTUYHOTO MaTepiany Ha Pi3HUX MOBax
3 BITYM3HSHUX 1 3apyODKHUX cailTiB B [HTEpHETI.

Crnin cucTeMaTUYyHO BHUMAaraTd TOYHOCTI Y BMKOHAHHI 3aBJIaHb 1 OOOB'S3KOBOTO
BUKOPUCTAHHA 3HaHb 1 yMiHb, MPUI0AHUX MTPU BUBUEHHI BIAMOBIIHOI TEMHU.

OpieHToBHMI BHOIp BapiaHTy 3aBJaHb JJIs HA0OPY 1 Mepekiiaay MnpeAcTaBiIeHU B
tabmuii. HoMmep BapiaHTa BiJMOBiJa€ HOMEPY MPI3BHINA CTYyACHTA B >KypHAaI.
3aranpHa KUIBKICTh 3HaKiB JUIA Tepekyiany craHoBuTh mnpubdbauzno 20000
JTPYKOBAHUX 3HAKIB 3 MpOOiIaMu

Student‘s name Topics no Signs in total

Ipizeuwe cmyoenma Homep mexcmy(mexcmis) 3aeanvHa KinbKicms
CUMBOJIIB
1 1,9,15 20174
2 2,5,12,17 19930
3 3,8, 10, 18 19305
4 4,57 19704
5 6, 13, 16, 19 20045
6 14,17 19577
7 8,10, 11, 18 19465
8 1,9,15 20174
9 5,12,13,19 19969
10 2,6,11,16 18864




Yacruna l.

TeopernuHni BizomocTi 3 kypcy «MallMHHUH NepeKIamn)

MamuHHU nepeKJIaa ik HANpPAM ITYYHOIr0 iHTeJIeKTY

1. BuzHaueHHs MaIMHHOTO MEPEKIIay.
2. KopoTki BiIOMOCTI TIPO 1CTOPiIO0 PO3BUTKY HAIPSIMKY.
3. CTumynu 10 PO3BUTKY JAOCIIKEHb.

4. TlepeBaru MamMHHOTO TIEPEBOAA.

1. BusnauenHs mawunno2o nepexiaoy.

«Tepmun mammuHuil nepexaan (MII) po3ymieTscsi npuHaliMHI Y JTBOX
cmuciax. MamuHHUN Tepekiiafl y BY3bKOMY CEHCI — 1€ MpoIlec NepeKiamy
JESKOr0 TEeKCTy 3 OJAHIEl TPUPOAHOI MOBH Ha 1HIIY, IO peai3yeThCcs
KOMI'IOTEpOM TMOBHICTIO 200 Maiike MOBHICTIO. B X011 JaHOTO Mpolecy MogaeThes
TEKCT, CJIOBECHa YaCTHHA SIKOTO HE CYIPOBOJKYETHCA HISKUMHU JTOAATKOBUMU
BKa31BKaMHM, a HA BUXOJ1 MU OTPUMAEMO TEKCT HA SKOIOCh 1HIIOK MOBOIO, IO €
MEPEeKIaJ0OM BXIJHOTO, MPUYOMY IEPETBOPEHHS BXIAHOTO TEKCTY Yy BUXIJTHUUN
BiI0yBa€ETHCS O€3 BTpYUYaHHS JIOIUHU (1HOJII JOTYCKAEThCS TIOCTPEAaryBaHHs ).

MamuHHul Tepekiia B IIMPOKOMY CEHCI — 1€ Traly3b HayKOBUX
JOCITIJIKEHb, 1110 3HAXOAUTHCS HA CTUKY JIIHTBICTUKH, MATEMATHKH, KIOEPHETUKH,

1 Ma€ Ha MeT1 MOOYJIOBY CUCTEM, 110 pealli3yl0Th MAIIMHHUMN MEepeKIaa B By3bKOMY
CEHC1».

2. Kopomki gidomocmi 3 icmopii po3eumky HanpsamKy.

«/laToro HapOKEHHS MAIIMHHOTO TEPEKIaay SK HayKOBOTO HAIMPSIMKY
npuitHaTo BBaxatu 1946 p komu VYoppeH VYiBep, AUPEKTOp BiIIIJICHHS
npupogHNUNX Hayk PoxdemnnepiBcrkoro gonmy, B nuctyBanHi 3 Enapro bytom i1
Hopb6eptom Binepom Brepiiie cpopMynroBaB KOHIICHIIFO MAITMHHOTO MEpeKIany,
aKky npeuro misHime (B 1949 p.) po3BuHyB y cBoeMy memopanaymi "Translation",

azipecoBaHoMy (POHTTY.



VY 1952 p BinOynacs mepmia koHgpepenuis 3 MII B MaccauyceTcbkomy
TEXHOJIOTiYHOMY YHiBepcuteti, a B 1954 p B Hpro-HMopky Gyna mpejcrapieHa
nepma cuctema MII — IBM Mark 11, po3po6iena kommaniero IBM crnisibHO 3
JIKOpKTayHCBKOTO ~ yHIBepcuTeToM (I TOMisl yBIANDIA B ICTOpPIIO  SIK
JIKOPKTayHCHKUM €KCIIEPUMEHT).

Jo novatky 50-X pokiB uutuit psa nocmianuibkux rpyn B CIIA 1 B €Bpomi
npamoBanu B obmacti MIL. V i mocmigxeHHs Oyiau BKJIajaeH! 3HAYHI KOIITH,
OJITHAK pe3yJbTaTH YK€ CKOpO po3dapyBajid 1HBECTOPIB. OJHIEID 3 TOJOBHUX
INPUYHUH HEBHCOKOI sikocTi MII B Ti poku Oynm oOMeEKeHI MOKIIMBOCTI anapaTHUX
3ac00iB: Manuii oOcAr mam'sTi MpU MOBUIBHOMY JIOCTYHl JO MICTUThCA B HIU
1H(popMaIli, HEMOXJIMBICTh TMOBHOIIIHHOTO BUKOPUCTAaHHS MOB MpOrpamMyBaHHS
BHCOKOTO PiBHSI.

3 pPO3BUTKOM OOYMCIIIOBAIBHOI TEeXHIKM B KiHII 70-X pokKiB (mosBa
MIKPOKOMIT'IOTEPIB, PO3BUTOK MEPEXK, 30UIbIICHHS PECYpCiB MaM'aTi) MalIuHHUN
nepekiiaz yBiimoB B enoxy "Penecancy". Ilpu npomMy A€IIO 3MICTUIUCS aKIEHTH:
JIOCIIITHUKK TETep CTaBWIM 3a METYy pO3BHUTOK 'peamictuunux" cucrem MII, sxki
nepeadaydaii y9acThb JIOAMHA HA PI3HUX CTaAisIX MPOLECY MEepPeKIary.

90-T1 poku mpUHECIH 3 COO0I0 OYPXJIUBHUI PO3BUTOK PUHKY MEPCOHATBHUX
KOMIT'IOTEpIB (BiJl HACTUIBHUX 1O KUIIEHBKOBHX) 1 1H(OPMAIITHUX TEXHOJOTIH,
HIMPOKE BUKOPUCTAHHS MEPEx1 [HTepHET (sika cTae Bce OLIbII IHTEPHAL[IOHAIBHOIO
Ta OaraToMOBHOW). Bce 1me 3poOuiio MOXIJIMBUM, a TOJIOBHE 3aTpeOyBaHHM,
MOJAIBIINAN PO3BUTOK cructemM MIDy.

3. Cmumynu 00 po36umk) 00CIIOINHCEHD.

MosxkHa BUAUINTH JBa OCHOBHMX CTHUMYJIY JO PO3BUTKY poOIT 3
MalIMHHOTO TMepeKiaay B cydacHoMy cBITI. llepmmii — BiacHe HayKOBWii; BIH
BU3HAYAETHCSI KOMIUIEKCHICTIO Ta CKJIAJHICTIO KOMII'FOTEPHOIO MOJIETIOBAHHS
nepekiaaay. Sk BUJ MOBHOI MisUTBHOCTI MEPEKJIaj 3ayinae BCl PiBHI MOBH — BiJl
posmizHaBaHHs rpadem (1 poHem mpu mepexsani yCHOTO MOBJICHHS) 70 mepeaadi
3MICTY BHCIIOBIIOBAaHHS 1 TekcTy. KpiM Toro, ansi mepekiagay XapaKTepHUN

3BOPOTHUM 3B'S30K 1 MOMJIMBICTh Biipa3y MEPEBIPUTH TEOPETHUUHY TIMOTE3Y MPO
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OyZOBY THX UM IHIIUX MOBHHX PIBHIB 1 €()€KTUBHOCTI MPOMIOHOBAHUX AITOPUTMIB.
[{s xapakTepucTHUHA pHca MEpeKsaay B3arail 1 MallMHHOTO MEepeKIagy 30KpeMa
IPUBEPTAE YBary TEOPETHUKIB, B PE3YJIbTATI YOO IPOJAOBKYIOTh BAHUKATH BCE HOBI
Teopii aBToMaTH3aIlil mepekaay 1 popmanizalii MOBHUX JAaHUX 1 MPOIIECIB.

«Jlpyruit cTuMyI - couiaJibHUM, 1 00YMOBJICHHH BiH 3pOCTAIOUOI0 POJLIIO
camoi IPaKTUKU MAIIMHHOIO NEPEKIIay B Cy4daCHOMY CBITI IK HEOOX1HOI YMOBHU
3a0e3MeyeHHs] MI>KMOBHOT KOMYHIKallii, 00CAT sIKOT 3p0cTae 3 KOXKHUM POKoM. [Hii
CIocoOM TMOJI0JIaHHS MOBHUX Oap'epiB Ha NUIAXY KOMYHIKaIii — po3pobka adbo
OPUMHATTA €IWHOI MOBH, a TaKOX BUBYCHHS I1HO3EMHHUX MOB — HE MOXYTb
3pIBHATHCS 3 TNEPEKIaZoM 3a e(EeKTUBHICTIO. 3 Ii€l TOYKH 30py MOXHA
CTBEpP/KYBAaTH, 1110 AJIbTEPHATUBH MEpEKIaay HEMA€E, Tak 110 pOo3poOKa SKICHUX 1
BHUCOKOTPOAYKTUBHUX CHUCTEM MAIIMHHOTO TEPeKJIagy CIpHUS€ BUPIMICHHIO
HaNBaXXJIMBILIUX COL[IAJIbHO-KOMYHIKATUBHHUX 3a7a4».

4. Ilepesacu mawiunno2o nepekiaoy.

Bucoka H_IBI/I,Z[KiCTB OEPCKIIAay. BI/IKOpI/ICTaHHH CHUCTCMH MAIINMHHOTI'O

nepeKsIaay J03BOJISIE 3HAYHO CKOPOTUTHU Yac, HEOOX1THUM JIJIst TIEPEKIIaly TEKCTIB.

Husbka BapTicTh mnepeknany. Bparounce 10 mnocayr mnpodeciiHux

nepeKsaaaydiB, MU 3MYIIEH] TJIATUTH TPOIII 32 KOXKHY CTOPIHKY nepekiiany. OaHak
4acTO HEOOXIHOCTI B OTPUMAHHI 1J€abHOTO TIEPeKIaay TEKCTy HeMmae, a
NOTPIOHO IIBHUJKO BJIOBUTH CEHC HAJICIAHOIO JHCTa ab0 3MICTYy CTOPIHKH B
iHTepHeTl. B oMy BUManKy cuctema nepekiaay, 6e3 CyMHIBIB, CTaHE HaAIMHUM 1
€(heKTUBHUM MTOMIYHHUKOM.

KondigeniiitHicTe. barato KopucTyBadiB peryJisipHO BUKOPUCTOBYIOTh

cucremu MII nns mepeknany ocoOMCTUX JUCTIB, aJKe JAJIEKO HE KOXKHA JIOJIMHA
rOoTOBa BIJIJJaTH CTOPOHHBOMY IEpeKIIajaueBi 0COOUCTY MEpPEnucKy abo TOBIPUTH
nepexsaa piHaHCOBUX IOKYMEHTIB.

VYuiBepcanwHicTh. [Ipodeciiinmii  mepekianad, SK MOPaBWIO, Mae

crerjiaiizaiiio 3 MepeKyaay TEeKCTIB TMEeBHOI TeMaTUKH. IMporpamMa-nepexianay

BIIOPAETHCS 3 TMEPEKIaZOM TEKCTIB 3 HaWpI3HOMAHITHIIIMX Taimy3eil: ams



MPaBUJIBLHOTO TIEPEKIaay CHEIIadi30BaHUX TEPMIHIB JOCUTh  IMiJIKIIOUYATH
HEOOX1/1HI HACTPOMKH.

Ilepexiiagi B pexkumi OHJIAWH 1 mepekiaax 3MicTy [HTEepHET-CTOPIHOK.

[lepeBarn mociyru onnaiiH-nepekiany iHdopmarii oueBuaHi. CepBicu OHIAH-
nepekany 3aBkKAd IiJ] PyKOI 1 JOMOMOXYTh B IMOTPIOHMA MOMEHT IIBHJIKO
nepeBecTH iH(popMallito, SKIO y Bac HEMae Mmporpamu-nepexinagada. Kpim mporo,
CHOTOJIHI 3a JIOTIOMOTOI0 CHCTEM MEpeKJIady MOXKHA MEPEBOJUTH 3MICT [HTepHeT

CTOpiHOK 1 3aITMTH IIOITYKOBHUX CHUCTCM.

Buam i crparerii MALIMHHOTO MEPeKJIALY

1. Knacudikaiiist nepexsais.
2. Tunum MalMHHOTO MEePeKIaay 3a CTYIIeHEM aBTOMaTH3aIli1.

3. Ctparerii MalllMHHOTO MEPEKIady.

1. Knacugirayis nepexnaois.

[cHyrOTh 1B1 OCHOBHI KJ1acudikallii BUAIB MepeKiamy:

a) 3a XapakTepoM TEKCTIB, IO MEPEKIANAIOThCA (KAHPOBO-CTUIIICTUYHI
0COOJIMBOCTI OPUTIHATY);

b) 3a xapakTepoM MOBHUX JIiii Tepekiiazada B mporieci nepexiany (popmu
NepeKIIany).

«KanpoBo-cTwiicTuyHa Kiacuikaiis NEpeKIaaiB B 3aJ€KHOCTI Bl
AHPOBO-CTUIIICTUYHUX OCOOJMBOCTEN OpUTIHATY BUAUISE TPU (PYHKIIOHATBHUX
BUJY MIEPEKIIaTy: XyI0KHIi; CyCIUIbHO-TIOMITUYHUN; CIelialbHUH.

O0'eKTOM XYI0KHBOIO TEPEKIaay € XyaoxKHi TBopu. OCHOBHE 3aBAaHHS
OyIb-SIKOTO XYJ0’)KHBOTO TBOPY MOJSITAE B JOCATHEHHI OOpa3HO-EMOIIIHOTO Ta
€CTEeTUYHOr0 BIUIMBY Ha YHWTauya. 3 METOI0 JIOCSTHEHHS IMEBHOTO E€CTETHMYHOTO
BIUIMBY Y MOBI TI€peKJIaly BUKOPUCTOBYETHCS BEIMYE3HA KIJIBKICTh PI3HOMAHITHUX
MOBHUX 3ac00i1B, BiJ emiteTa (0apBUCTE BU3HAYEHHS) 10 PUTMUKO-CUHTAKCUYHOTO

noOyioBu (pa3u. Taka €CTETHUYHA CIPSMOBAHICTh BIJIPI3HSAE XYI0XKHIN TepeKiia
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BiJ IHIIMX BUIIB Mepekiaay. MalMHHOTO Mepekiaay 13 3a3HAa4eHHX NPUYHUH
XYJIOKHI TEKCTH T1IAI0THCS HallBaXKye.

IoniTHYHUM TIEpEeKIaIoM HA3UBAETHCS TMEPEKIIa] TEKCTIB CYCHUIbHO-
MOJIITUYHOTO Ta MYyONIIIUCTHYHOTO XapakKTepy 3 MPOIMAraHJuCcTChKOI abo
ariTaiiHoOI YCTaHOBKOIO.

CycnuIbHO-NOJITHYHUIT ~ TIepeKIIa]]  XapaKTepU3yeTbCs  SICKPABUM
EMOIIIITHUM 3a0apBJICHHSIM 3 BEIMKOI HACHYCHICTIO PI3HOT TEPMIHOJIOTI.

CrneniaabHuil nepexsiag o0CIyroBye pi3HI NMPEIMETHI raixy3i 3HaHb, IO
MalTh CHEHU(PIYHY TEPMIHOJOTIYHY HOMEHKIATypy. OO0'€eKTOM chemialbHOro
NepeKIaay € MaTeplanu, sKl BIIHOCATHCS 10 PI3HHX cdep JHOACHKOro 3HAHHSA 1
MPaKTUKU HayKu 1 TexHikd. L{i MaTepiaiii XapakTepu3yloThCsl TPAaHUYHO TOYHUM
BUPAXCHHSAM TyMKH, OTKE, IIUPOKAM BHUKOPHCTAaHHSIM TepMiHoorii. Takuid
NepeKya] HaWMpOCTIIE peali3yeTbcsl B MAIIMHHOMY BUTJIAJI, OCKUIBKU
CHeliajgbHl TEKCTH XapaKTepPU3YIOThCS CYBOPOIO JIOTIKOI MOOYJTOBU TEKCTY,
KOPCTKOIO CTPYKTYPOIO pEUYEHb, BIJICYTHICTIO €MOIIMHOrO 3a0apBJICHHS 1
IJITEKCTY.

Ilin gopmamMu mnepekiaxy pO3YMIETbCS CHOCIO, KOTPUM 3IIHCHIOETHCS
nepeKIa;
® THMCHMOBHUI (MMMCHMOBO-TIUCHMOBHM, 30pOBO-TTMCEMOBUMN, MMCHbMOBHI TIEPEKIIA
Ha CIIyX);

e ycHUH (yCHMI TepeKyaa Ha CIyX, Bi3yaJbHO-YCHHUH Tepekias abo mepexnas 3
JUCTa, T. €. YCHUH Mepekaj Bi3yaJlbHO CHPUHHATOTO BUXIIHOTO MHCHMOBOIO
TEKCTY).

MamunHii  peanizaiii MpoCTillie MiJAA€ThCd MUCBMOBUN MEpeKIal,
OCKIJIbKM YCHUW BHUMAra€ pilleHHs OJAaTKOBOI 3aBJaHHS — pO3Mi3HABaHHS 1
CHHTE3Y YCHOTO MOBJICHHSI.

2. Tunu MawunHo20 nepexnady 3a CMmyneHem agmomamu3ayii.

B nmanuii yac BHIAUIAIOTP TUIKM MAIIMHHOTO TIEPEKIaay 3a CTYINEHEM
aBTOMAaTH3allli:

® IIOBHICTIO aBTOMATHYHUI;



® ABTOMATM30BAHWM MAIIMHHWNA TEPEKIIaJ] 3a y4acTIO JIIOAWHH (3 Tepel-, 1HTep
a0o0 mocTpearyBaHHsM);

® TepeKiaja, 3AIMCHIOBAHWM  JIIOAMHOIO, 3 BUKOPUCTAaHHSM  KOMI'TOTEpa
(HampuKIaJl, 3 BAKOPUCTAHHSIM €JIEKTPOHHUX CIIOBHUKIB).

3. Cmpamezii MauuHHO20 nepekiaoy.

ITepui  cuctemu MII  xapakTepu3yrOTbCsl  CTPATeri€ld  MPSMOro
(mocaiBHoro) nepeksaany. CyTHICTb 1IbOTO MiaxoAy 10 nodynosu MII nosnsrae B
TOMY, IO BUXITHUH TEKCT BXIJHOI MOBOIO ITOCTYIIOBO dYepe3 psj cTaliB
MEPETBOPIOETHCS B TEKCT BUXITHOT MOBH. [lepeTBOpeHHsI 3BOJSATHCS /10 TOTO, IO
CJIOBO (CJIOBOCIIOJIYYEHHSI) Ha BXIJIHI MOB1 3aMIHIOEThCSI Ha HOTO CIOBHUKOBUH
€KBIBJICHT BUXIJTHOMY MOBOIO. 3p03yMIJIO, III0 B CUCTEMAaX MEPIIOTO MOKOIIHHSA,
0 BUKOPUCTOBYIOTH CTpPATETiI0 MPSIMOT0 TEpeKiaay, HeMae HeoOXiTHOCTI
MojietoBaTH (YHKIIIOHYBAHHSI MOBHOI CHUCTeMH B LUIOMYy. J[Jisi poOOTH TaKuXx
CUCTEM BUSIBIIAE€THCS LUJIKOM JOCTaTHHO MPABWIJI CIOBHUKOBUX BIiJIMOBITHOCTEH. Y
PIOIKICHUX  BHUIMAJAKaX IMPOBOAMTHCA aHAM3 KOHTEKCTY I8 IEpeKIamy
HEOJHOCJIOBHUX BUPAa3iB, 3HOBY-TAKU MPEACTABICHUX B CIIOBHUKY CUCTEMH.

BaxxnuBo matu Ha yBasi, IO CTpaTeris MPsSMOro MEpeKiaay He pOOUThH
BIJIMIHHOCTEH M1k PO3YMIHHSAM (aHaII30M) 1 CUHTE30M (IIOPOKEHHSIM), OCKUIBKU
BOHM (DaKTUYHO BHKIIOYEHI 3 TMEPETBOPEHb 3a IMpaBUJIAMU CIOBHUKOBUX
BiamoBigHOCTEeH. [Ipsmuii mepekmaa 3aBXkAW TPHUB'SI3aHUN O KOHKPETHOI Mapi
MoB. Hanpukias, HeoTHO3HAYHICTh BUPA3iB BX1JHOT MOBU JIO3BOJISIETHCS TITHKU
B Ti{ Mipi, B SIKii 1€ BUSBISETHCS HEOOXITHUM JIsI BUX1THOTO MOBH.

3a YyacoBUMHM paMKaM{ CHUCTEMM TIEpIIOr0 IOKOJIHHS B OCHOBHOMY
CTBOpIOBaJIMCS B nepio 3 KiHus 40-x 10 cepeauau 60-x pp.

IctotHa Mopmdikarlisi cTpaterii NPsSMOro TMEpeKaay BUSABIAETHCS B
cucreMax 3 TpaHcdepoM — €TaroM MDKMOBHHUX OIEpalliii, Mo HE MPUBOASITHCA
TIIBKH O 3aMIHHM JIEKCEM BXIIHOI MOBH Ha CJIOBHHKOBI BIAIIOBIIHOCTI BHUXIIHOIL
MoBHU. HasBHicTh eramy TpaHcdepy mepeadadae moOyAOBY «IPOMIKHOTO» abo
«BHYTPILUIHBOTO» YSBIICHHS, SIKE€ JaJll «IIPUCTOCOBYETHCSI» 10 CTPYKTYPH pEUEHHS

BUX1HOTO MOBHU. Ha BiaMiHY Bix mepiuoi cTparerii, B apxiTekTypi cuctem MII 3
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TpaHcdepoM aHami3 (po3yMiHHS) i CHHTE3 ICHYIOTH SK OCOOJIMBI TPOIEIypH i
00CITYyTOBYIOTHCS PI3HUMH QJITOPUTMAMH.

Po3BuTok i11€i TpaHchepy Mpu3BiB 10 MOSBU NepeKJIaay, 3aCHOBAHOT0 HA
rIuOMHHOMY JIHTrBicTMYHOMY aHafi3i. Jlana crpareris Mae Ha yBa3l aHami3
BXIJIHOTO TEKCTY Ha BCiX MOBHHMX PIBHAX (MOP(}OJOTIYHOMY, CHHTAKCUIHOMY,
CEMaHTUYHOMY, MparMaTM4yHOMY), a TaKOK OaraTOpiBHEBUN CHHTE3 BHXIJHOTO
TEKCTY.

Kputuka crpaterii npsMoro nepekiiaay npu3Beiia 10 CTBOPEHHS cTpaTerii
MOBH-TIOCepeaHNKa (iHTepaiHrBa). ['osioBHa 0COONMBICTD 111€1 CTpaTErii MoJIsIrae
B TOMY, III0 MIX CTPYKTypamMu BXIJHOi MOBHU Ta CTPYKTypamH BHUXIJIHOI MOBHU
3HaXOJUTHCS OAWH ab0 KiJIbKka MNPOMDKHMX MOB, Ha SKI 3a BIANOBIAHUMHU
IpaBUIaMHu MOCHIIOBHO «IEPENHUCYIOThCS» BHUCIOBU BXIJIHOTO MOBH. AHam3 1
CUHTE3 MPU BUKOPUCTAHHI MOBHU-TIOCEPETHUKA MTPUHITUIIOBO MOAUISIIOTHCA. AHaMI3
BEJIEThCA B KATEropisix BXiJHOI MOBH, a CHHTE3 - B KaTE€ropisax BUX1THOTO. B sikocTi
MOBH  (MOB)-IIOCEPETHUKIB ~ MOXYTh  BHCTyIaTH  MOBH  TPEJACTABJICHHS
CUHTAaKCUYHOT 1 CEMaHTHUKO-CUHTAKCUYHOI CTPYKTYPH, YHUCTO CEMaHTHUYHI MOBH,
MOBH TJIMOMHHOT CEMAaHTHKH, 110 HAOIMKAIOTHCS O KOHIIETITYaIbHOTO MOJaHHIM
B KaTeropisix Teopii 3HaHb (ppeitmis, clieHapiiB, MJIaHIB).

OcranHiM yacoM HaOyja pPO3BUTKY CTpaTeris maMm'siTi mnepekJaaiB.
[lam'aTh mepeknanie — 0a3a JaHUX, IO MICTHTh HAOIp paHIillle NEePEeBEACHHUX
TekcTiB. OfuH 3amuc B Takii 0a31 JaHUX BIATOBITA€ «OIMHHUII TIEPEKIATY», 32 SKY
3a3BUYall MPUHUMAETHCA OJHE PEYCHHS (piAlie — YacTHHA  CKJIAJHOCYPSTHOTO
pedeHHs, abo ab3an). SKIIO peyeHHs BUXIJIHOIO TEKCTY B TOYHOCTI 301raerbcs 3
pedeHHsM, 110 30epiraeThcs B 0a3i, BOHO MOKe OyTH aBTOMATHYHO MiJICTaBJICHE B
nepekiiag. HoBe pedeHHS MOXKe TakKoXX 3JIerKa BIAPI3HIATHCS BiJ TOTro, IO
30epiraeThesi B 0asi. Take peueHHs MOke OyTH TaKOXX MIJCTaBICHO B TEPEKiIal,

ayie repekagavdy Oyae HeoOX1JHO BHECTH BIMOBITHI 3MIHI.
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AJITOPUTM MAIIMHHOTO MepPeKJaay, 3aCHOBAHUIl HA JIIHIBICTUYHOMY

aHaJi3i

Kpoxk 1. Ompumanns peuenns suxionoco mexcmy 3 gatiny abo 3 6ygepa 6
nam'sami.

Kpoxk 2. Po3oumms peuenHs Ha cl08a | USHAUEHHSL MeNC PEUeHHsl.

Kpox 3. Mopdghonociunuii ananiz euxionoco mexcmy — OMPUMAHHS 6CIX
MOACTUBUX NEKCUUHUX KOO8 OJIsl KOHCHO20 3HAULOEHO20 8 CIOBHUKY CIOGA.

Kpox 4. Cummaxcuunuii awnaniz 6uxionozo mexkcmy — YepYNo8aHHs
OOHOPIOHUX NPUKMEMHUKIB | IMeHHUKI8, noOy0osa Oepesa 20108HUX / 3ANeHCHUX
cis.

Kpox 5. Cemanmuunuii ananiz 8uxionoeco mexcmy.

Kpox 6. 30iticnenns nepexnady nobyooganoco depesa.

Kpox 7. 30ilicnenns y3eo0iicenHs nepekiadeno2o depesa - CeMaHmuyHul,
CUHMAKCUYHUL | MOPGHONO2IUHUL CUHMES.

Kpox 8. 3anuc nepexnadenozco peuenns 6 ¢hatin abo 6 6ypep.

CTpyKTypa cHCTEeM MAIIMHHOTO MEePeKJIaxy

1. [{lonomixcui npoepamui 3acoou.
2. Cknao ninesicmuunoi 6a3u OaHux.

3. Jlineeicmuunuu npoyecop.

1. Jlonomisxcni npoepamui 3acoou.

«Ha erami oOpoOKHM BHUXIJTHOTO TEKCTY B CHCTEMI MAIIMHHOTO TMEpeKIaay
NOBUHHI OyTHM TNPUCYTHIMM TI€BHI JONOMDKHI mporpamHi 3acobu. I[I{o6
MIEPETBOPIOBATH TEKCTH 3 OJHOTO KOJOBOIO TPEICTABICHHS B 1HINE, HEOOXITHI
KOHBepTOpH. THUIIOBUIT KOHBEPTOP MIATPUMYE MIJMHOKUHY KOJAOBUX TaOJHUIb, 110
BUKOPHUCTOBYIOTbCSl JJII CHUMBOJIIB KOHKpeTHOI MoBH. Tak, ansi yKpaiHCBKOi

akTyanpHi KogyBanus CP866, CP1251, Unicode.
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[Ipu 00poOLi OOKYMEHTIB BHHHMKAE 3a/aya MEPETBOPEHHS BUXITHOTO
JIOKyMEHTa B 3BUYalHUHN TEeKCT (plain text), s momambIoi HOro CEMaHTUYIHOI Ta
CHHTaKCU4YHO1 00poOKu. [Ipu 11bOMy Ha eTarli MmepeTBOPEeHHsI HEOOX1IHO 30eperTu
KOpHCHY 1H(hOpMAILIiI0 PO CTPYKTYPY TOKYMEHTA 1 Oro CTUIHOBE O(POPMIICHHH,
IpO B3a€EMO3B'SA30K MK ab3amaMmu, Mpo 3arojoBKkd 1 T.J. Y 3aBJaHHA
npedopMaropa BXOIUTh pO3Mi3HaBaHHS pPI3HUX (OpMaTiB JOKYMEHTIB, IO
HAJXOMATh, 1 BUAUIEHHS TEKCTOBOI iH(pOopMaIlii 3 MUX JOKYMEHTIB 31 30epe:KeHHIM
il cTpykTypu. OCKIJIBKU ICHY€E BEJIMKA KUIBKICTh PI3HUX (OpPMATIB IOKYMEHTIB, TO
BUHHKA€E HEOOXIAHICTh HaNmMcaHHsA npedopmaropa g KOKHOTO 3 HHUX (opmarTiB.
Take 3aBJaHHS € YK€ TPYAOEMKHUM 1, KpIM TOTO, 3 IMOSIBOIO HOBOTO (opmary
JIOKYMEHTIB, BUHHMKA€ HEOOXIAHICTh HAMUCAHHS OKpPEMOro mpedopmMaropa Mija
HoBUM (opmat. 11100 yHMKHYTH MOMIOHKMX TpPOOJEeM, HAa MPAKTHI, K MPaBUIIO,
BUKOPHCTOBYIOTh TTpeOpMaTOpH, 110 MEPETBOPIOIOTH Pi3HI (OpMaTU JTOKYMEHTIB
JI0 OJHOTO, SIKAW, SIK TMPaBHIJIO, HAMOUIBII JIETKO MIIAAETHCS CTPYKTYpH3allii.
3azBuuaii B sikocTi Takoro (opmary Bubupaerscss HTML, XML 1 T.n1. Ham
CTBOPIOETHCS MOJYJIb aHaji3y B¥KE€ OJHOro, OOpaHOro B SKOCTI 0a30BOTrO,
dbopmary, Ha BUXOJl SIKOTO BUXOAUTH CTPYKTYPOBAHHUH TEKCT 3 PSAIOM OOpaHHMX
JUTSL 3371aHOT TIIMOMHY aHai3y TeKCTy mpedopmaropa o3Hak. [Ipu mosiBi K HOBHUX
dbopmatiB 3'SBISETHCS HEOOXIAHICTH JHINE B CTBOpPEHHI mpedopmaTopa, IIIo
MEepPETBOPIOE 11eH (hopMaT JOKYMEHTIB B OA30BUil.

OxpeMum 0JIOKOM MOKHA BUIUIATH TIPOTPaMH B3aeEMOIi 3 0a3amMu TaHUX,
K1 HEOOX1AH1 JJIsl MOBHOI[IHHOTO JIIHTBICTUYHOTO aHalli3y BHUXITHOTO TEKCTY 1
CHHTE3Y TEKCTy Ha MOBY TIEPEKIIay.

Jlnst 3pydHoi poOOTH 3 CHCTEMOI0 MAIIMHHOTO TEepeKyIaay HeoOXiTHO
3a0e3NeunTH JPYXKHIM 1HTepdeiic, sSKuil ornepye TOCTYMHOIO i OyAb-sSKOTO
KOpHCTyBaua MOBOIO yMpaBiiHHA 3aBaaHHsAMU. Came 3a JOHNOMOIOI0 IIHOTO
iHTepdency KOpUCcTyBad TOBUHEH MaTH MOXKJIUBICTh 0€3 MpOorpaMyBaHHS BBECTH,
BiJIpe/laryBaTy 1 MEPEeBIPUTU TEKCT, 3pOOUTH HOro TepekiiaJl, BUBECTH MOro Ha
JPYK, IPOBECTU CTATUCTUYHY OOpPOOKY MaTepiaiay, OTpUMAaTH MOTPIOHY JOBIAKY 1

T. II.

13



2. Cknao ninegicmuyHoi 6azu OaHux.

JlinrBicTHyHa 6a3a MaHUX JUIsl CACTEMH MAITMHHOTO MEePEKIIaay BKIIIOYAE B
ceOe HaAKOIMWYCHI JIHTBICTHYHI JaHi, 3 TEKCTaMH, KapTOTEKaMH, CJIOBHHUKAMHU,
rpaMaTdkaMd 1 IHIOMMH JIHTBICTUYHUMH  JDKEpelaMu. THUMOBHM — CKJan
JIHTBICTUYHOI 0a3M TaHUX MOKHA OOMEXHUTH HACTYITHUMU KOMIIOHEHTaAMHU:

a) Jlekcuko-rpamMaTHYHUN Kiacu(pIKaTOp BIACTUBOCTEH BHUXIJHOTO MOBH 1
MOBH Tiepekiiany (cuctema MOp(OJIOTIYHOTO KOJYBaHHS). MPU aHANi31 BHX1JHOTO
TEKCTY KOXHE CJIIOBO B HBOMY Ma€ OTPUMATH BIJAMOBIIHI MOPQOJIOTIUHI
XapaKTEPUCTUKU: O3HAKA YaCTMHU MOBH, Pij, BIAMIHOK, yucio 1 iH. Cucrema
KOAYBaHHs TIOBMHHA OyTH €IWHOIO Ui KOHKPETHOI CHCTEMH MAaIIMHHOTO
nepeKiay.

0) bazoBuii 1BOMOBHMI MOP()OJIOTIYHUI CIOBHHUK. Y LBOMY CIOBHHKY
BCTAHOBITIOETHCA TOCTIBHA BIAMOBIIHICTh KOKHOI CJIOBO(OPMHU BHUXITHOTO MOBHU
CJIOBO()OpMaM MOBH IEpeKIany.

B) CiioBHUK CKOpoYeHb 1 abpeBiaTyp. CIOBHUK BUKOPUCTOBYETHCS Ha €TaIl
pPO30OUTTSI BUXITHOTO TEKCTy Ha cioBa 1 pedeHHs. CkopodeHHs 1 aOpeBiaTypu
MOBUHHI OyTH 110 MOXKJIMBOCTI PO3IMIM(PPOBAHI, TaK SIK BOHU MOXYTh OyTH YJieHaMU
pEUCHHsI, OT)KE, 1X HEOOX1IHO BPaxOBYBaTH MPHU CUHTAKCHYHOMY 1 CEMAaHTUYHOMY
aHai3l1.

r) CnoBHUK imioM. JlaHUW CIOBHUK 3aCTOCOBYETHCSI 10 CHUHTAKCHUYHOIO
aHaJli3y, OCKUIbKH JTy’K€ 4acTo 1/1iloMa € OJHUM YJIEHOM PEUYEHHS 1 PO3TIISAA€ThCSA
AK €AUHE IIiJIe; TpH TEepeKyiaal iioMa MOBOK OpHUTIHAy MOKE BIJIMOBIIATH
OJTHOMY CJIOBY MOBH TIEPEKIIATYy.

n) TepmiHOJIOTIYHI CJIOBHHKM 3a TPEIMETHUMH Tamy3siMu. JlomaTtkoBi
CIIOBHMKHM MIJKJIIOYAIOTBECA TpU HEOOXIJHOCTI TMepeKady CIeliali30BaHuX
TEKCTIB.

¢) CuHTakCMYHUU CJIOBHUK. B JaHOMY CIIOBHHKY TMOBHHHA MiCTHTHCS
iHQopMallisi TPO CHUHTAKCUYHY CIHOJYyYyBaHICTh WICHIB pPEUYEHHS SK B MOBI
OpUTiHaNy, TaKk 1 B MOBI NepeKiagy, a TaKoX CHHTAaKCUYHI BIAMOBIIHOCTI,

HEOOX1TH1 TP TepEeKIaIl.
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k) CeMaHTHUHUH CIOBHUK (Te3aypycC, OHTOJIOTis). JlaHWii KOMIIOHEHT
MICTUTH 1H(QOPMAIII0 MPO CEMAaHTHYHY CIOJIYYYBaHICTh JEKCEM, MPO JIEKCHKO-
CEMaHTHYHI TOJIs, sIKI 3aCTOCOBYIOTHCSI Ha €Tari MoOYJIOBH CEMaHTU4YHOI rpadu
pEUCHHS.

3) Kopmnyc mnapanenbHux TekcTiB. Kopmyc MICTUTh TEKCTH MOBOIO
OpUTIHATY 1 iX mepekiaand Ha iHmy MoBYy. [Ipu 3HaxoKeHHI pedyeHHs a0o HOro
dbparmMeHTa B KOPITyCi MapajelbHUX TEKCTIB B TEKCT MEPEKIIAy BCTABISIETHCS HOTO
BIJIMOBIJTHUK MOBOIO Tepekiiaay. Ha BukopucTaHH1 KOpIycy TEKCTIB MO0y 10BaHa
TEXHOJIOT1S MaM'sTi MepeKIaiiB.

3. Jlinegicmuunuu npoyecop.

JIIHTBICTUYHUI MpoIecop MPU3HAYEHUW IS TOBHOTO JIIHTBICTHYHOTO
aHaJli3y TEKCTy MOBOIO OpPHUTIHANy, a TaKOX CHHTE3y TEKCTY Ha MOBI MepeKaay.
JIIHTBICTUYHUHN MPOIECOP BKIIOYAE HACTYITHI KOMITOHEHTH:

a) [Iporpama po30UTTs TEKCTY Ha pEYEHHS 1 CJIOBA.

6) IIporpama po3mizHaBaHHS CTIMKUX CIOBOCIOJYY€Hb. [JIOMU TOBHHHI
aHaTI3yBaTUCS 1 IEPEKIIAAATHCS K HETIOAUIbHE II1JIe.

B) [Iporpama po3umdpoBkH CKOpOUEHb 1 adpeBiaTyp.

r) [Iporpama Mopdos0oriyHOTO aHOTYBAHHS BUX1HOTO TEKCTY.

1) [IporpaMa CHHTaKCHYHOTO aHaJi3y Ta MOOYI0BU JepeBa 3aJICAKHOCTEH.

e) Ilporpama cemaHTHYHOrO aHajizy Ta NOOYAOBM CEMaHTHUYHOI rpadu
KOXXHOTO PEUEHHS BUXITHOTO TEKCTY.

k) IIporpama Bubopy BIANOBIAHOCTI 3 TBOMOBHOTO CIOBHHKA a00 KOPITYCY
napajieabHUX TEKCTIB.

3) [Iporpama ceMaHTUYHOTO CUHTE3Y TEKCTY MOBOIO MEpPEKIIady.

i) IIporpama mMoOyI0BM CHHTAKCHYHOI CTPYKTYPH pPEUCHHS 1 BH3HAUCHHS
MOPSIZIKY CJIIB B CHHTE30BaHUX PEUCHHSX.

k) [Iporpama mopdonoriyHoro cuHTE3y CIOBOGOPM B MEPEKIAACHOMY

TEKCTIY.
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Jlinreictu4yHi mpodJeMn MAIIMHHOIO MEPeKIaxy

1. IIpobrema bazamoznaunHocmi npu MAUUHHOMY NepPeKIaoi.
2. Cunmaxcuuni mpancgopmayii 8 MAUUHHOMY NepeKiaoi.
3. Ilepexnao ¢pazeonociunux noeoHaHb 8 CUCMEMAX MAUUHHO2O

nepexkaaoy.

1. Ilpobnema bacamo3znaunocmi npu MAUUHHOMY NePeKIaoi.

«IIpobnema BHpINIEHHA JIEKCUYHOI 0araTO3HAYHOCTI € OJHIE 3
HAaWCKIIQMHIMNUX TPHUKIAAHAX 3a7a4, TOB'SI3aHUX 3 JICKCHYHAM 3HAYCHHSM.
3aBgaHHs aBTOMATHYHOTO (PiIIIe HAMiBaBTOMATUYHOTO) BUPIMICHHS JIEKCUYHOI
Oararo3HayHOCTI Oyna Bhoepiie copMyiIbOBaHAa B paMKax HaNpSIMKy HayKd 1
TEXHOJIOT1i, MOB'A3aHOT0 31 CTBOPEHHSIM CHCTEM MAIIMHHOTO Tepekiany. Hagam
npo0semMa BUPIMICHHS JIEKCUYHOT 0araTo3HavyHOCTI CTaja OJIHIE€I0 3 KIIFOUOBHX HE
TUIBKM TPU CTBOPEHHI CHUCTEM MAIIMHHOTO TMepeKyiaay, a W cucreM 0OpoOKH
TEKCTIB IPUPOAHOIO MOBI 1HIIMX MPU3HAUYEHb (TIOMIYK, KIacudikaIis).

Ioaicemin (Bix rpeu. Polysemos - Oararo3Haunuii) (0araTo3Ha4HICTh) —
HasBHICTh Y OJMHUII MOBHU OLIIBII OJHOTO 3HAYCHHS — JIBOX a00 JeKUIbKoX. YacTo,
KOJIM TOBOPSATH PO TMOICEMII0, MAaIOTh Ha YBa3i 0araTro3HavYHICTh CJIiB K OJMHUIIb
nekcuku. JlekcmuHa moJiiceMisi — 3JaTHICTh OJIHOTO CJIOBAa CIYKUTH IS
MO3HAYEHHS PI3HUX MPEAMETIB 1 SBUII AificHOCTI. ' pamaTnuHna moJiicemisi — 30ir
PI3HUX IPaMaTUYHUX POPM OAHIET JIEKCEMHU.

Peanizamirzo TOoro 4m I1HIIOIO 3HAYEHHS CJI0Ba 3IIMCHIOE KOHTEKCT abo
CUTYyallis, 3araJlbHa TeMaTHKa MOBHU. TOYHO TaK ke, sIK KOHTEKCT OOyMOBIIIOE
KOHKpETHE 3HA4YeHHS O0araTo3HA4HOTO CJIOBa, B IIEBHUX YMOBaX BIiH MOXe
CTBOPIOBATH CEMaHTHUYHY IU(PPY3HOCTh, TOOTO CYMICHICTh OKPEMHUX JIEKCHUYHHUX
3HAYEeHb, KOJIHM 1X PO3MEKYBAaHHS HE MNPOBOAMTHCA (I HE MPEICTABIIETHCS
HeoOXiHUM). Jlesiki 3HA4YeHHsS TMPOSBIAIOTHCS TUIBKM B TMOEJHAHHI 3
BU3HAYAILHUM CJIOBOM; B JICSIKUX TMOEIHAHHSIX 3HAYEHHS 0AraTo3HayHOTO CJIOBA

MPEICTABIICHO SIK (PPa3eoIOT1uHO MOB'A3aHE.
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He Tinpku JnekcHYHA CHOMYyYYBAHICTh 1 CIOBOTBOPYI OCOOJIMBOCTI
XapaKTepU3yIOTh Pi3HI 3HAUECHHS CJiB, aJie TAKOXK PsI/I BUIIAKIB 1 0COOIMBOCTEH
IpaMaTUYHOI CIIOJy4yBaHOCTI.

Y  nmpuknagHuX 3aJadax KOMITIOTEPHOI JIIHTBICTUKM HE POOUTHCS
BIAMIHHOCTI MIDK OMOHIMIYHMMH 1 IIOJICEMIYHMMH 3HAYeHHAMHU cioBa. lle
MOB'A3aHO 3 TUM, IO B MEPEBAXKHIM OUIBIIOCTI MPUKIAIHUX 3a]lay Ba)KIHBa HE
CTUIBKH €THUMOJIOTIS CI0Ba, CKUIBKH HOro ceMaHTuka. Po3mi3HaBaHHS 1 MOALT Tpy
OMOHIMIYHHMX 3HA4Y€Hb TaKOX BXOJUTh B 3aBJaHHS BUPIINICHHS JIEKCHUYHOT
0araTo3HayHOCTI, TaK K 1HOA1 MOXE€ BHSIBUTHUCS KOPUCHUM 3 MPAKTHUYHOI TOUYKU
30py.

[IpoGnema OGaraTo3HAYHOCTI BBAXKAETHCS BUPIIMIEHOIO, SIKIIO JJIS CJIOBa
BUOpaHO MOro peryjispHe 3HaueHHs a0o0 SKIIO 3HaWJICHUN CUHOHIMIYHUN
€KBIBAJICHT Y BUIJISI/II PETYJISIPHOTO 3HAYEHHS /ISl METapOPUIHOTO BUKOPUCTAHHS.

Bigomo, mo mpu BupillleHHI 0araTo3Ha4YHOCTI ICHY€E psii CaMOCTIMHUX
3aBJaHb. 30KpeMa, MOXKHA BUIUIUTH HAHOUIBII BEIUKI, «KJIACUYH1» 3aBJIaHHS:

1) 3aBmaHHs MPUIIMCYBAaHHS B1JIOMOTO 3HAYCHHS BiJOMIN JIEKCEMI.

2) 3aBiaHHs MPUIIUCYBAHHS B1JIOMOTO 3HaYEHHSI HOBIM JIEKCEMI.

3) 3aBnaHHs BUSIBICHHS HOBOTO 3HAYCHHS JJIsI B1IOMOT JICKCEMHU.

4) 3aBnaHHs BUSBJICHHS HOBOTO 3HAYEHHS JIJII HOBOT JICKCEMHU.

Po3pi3HsIOTH 1Ba OCHOBHI KJIaCH MEXaHI3MIB BUPIIICHHSI 0araTo3HavyHOCTI.

1 xmac. Ile wmexani3Mu aBTOMATW4HI, $KI Tepen0adaroTh MOBHICTIO
KOMIT'FOTEPHE PIillICHHS I[bOTO 3aBJIaHHS.

2 xnac. lle mexaHi3Mu 1HTEPaKTHUBHI (J11aJOTOBI, HaliBaBTOMATH4YHI), AKI
nepeadavyaroTh CHJIbHE PIICHHS 3a7a4l JIOJIHHOKO 1 KOMITFOTEPOM, 1 3BOASATHCS 10
TOTO, 10 KOMIT'IOTEP HaJla€ KOPUCTYBauy HaO1p aJIbTE€PHATUB, 3 AKOTO BiH IOBUHEH
BUOpaTH OJIMH BapiaHT.

OpHuM 3 aBTOMaTUYHUX METOJIIB PO3B's3aHHs 0araTo3HavyHOCTI € PUIBTPH,
TOOTO METOAM, SIKI HE BUSBISIOTH TOYHOTO 3HAUEHHS, ajié B SIBHOMY BUIJISI
HAKJIaJal0Th OOMEKEHHS Ha 1X CIIeKTD.

2. Cunmaxcuuni mpancgopmayii 8 MAWUHHOMY NEPEeKIaAoi.
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JliecniBHO-IMEHHMKOBI ~ TpaHcopmaiii —  IEHTpajdbHE  MHUTAHHA
dbopMyBaHHS CTPYKTYpPH MEPEKIATHOTO BUCIIOBIIIOBaHHSA. HoBHil 3micT mpobiemi
MOBHHMX TpaHc(hopMalliii HaJlalTh CydacH1 peajii: HeoOXiAHICTh MPOEKTYBaTH 1
pPO3BUBATH HaBYAJIbHI KOMIIOHCHTH CHCTEM MAITMHHOTO TIEPEeKIaay W peaaryBaHHs
TEKCTOBHX 3HAHb HAa OCHOBI BXK€ ICHYIOUMX 1 3HOBY CTBOPIOBAaHUX KOPITYyCIiB
napajieJIbHUX TEKCTIB.

Ha cyuacHomy erami JIHTBICTHYHHUX JOCHIIXEHb 1 PO3pOOOK HEOOXiTHO
CUHEpPreTUYHe  TO€JHAaHHS  (QYHKIIOHAJIBLHOTO 1  PIBHEBOTO  MIJIXO/IIB.
OyHKIIIOHATPHAN MIAXiJ IHTETpyeE MOBHI 3aco0M (CHHTAKCHYHI, JIGKCHYHI,
CJIOBOTBOPUYI 1 CJIOBO3MiHHI), 110 HaJeXaTh PI3HUM pPIBHSIM MOBH, Ha OCHOBI iX
(GyHKI10HATbHO-CEMAHTUYHUX XaPAKTEPUCTHUK.

[lin TpanchopMalisiMU pO3YMIIOThCS, MEPII 3a BCE, MEPETBOPECHHS
MpEeIUKAaTOpOB B 1MEHAa 1 IMEH B MpeauKaTopu: OIrth — OIir, BYWTEIh —
BUUTEIOBATH, [IPU I[bOMY 30€pIra€ThCs 4aCTKOBA TOTOXKHICTh (popMa — KOPiHb 200
OCHOBA CJIOBA 1 IEBHA TOTOXHICTh CEMaHTUKH.

Tpanchopmariii TOCTIHHO BUCTYNAIOTh SK OJIHE 3 IBOX T'OJIOBHHX 3aC001B —
nopsif 3 neprudpazaMu — CTBOPEHHS BUCTIOBIIOBAHb.

3. llepexnao ¢pazeonociunux noe€oHanv 6 cucmemax MAUUHHO20
nepexkaaoy.

[IpobGyiiema MaIMHHOTO MEPEKIAAy 1/110M TOJISITAE B TOMY, IO HE 3aBXK]U
BJIA€THCS JaTU TOYHUU TEPEKIaJ, KePYIOUHUCh 3BUYAHUMU mpaBmiamu. OmaHAK
CJiJ B3STH JI0 yBaru, IO 11IOMH MOBUHHI OyTH BUSBJIEHI Ha MOYATKOBOMY €Talll
100 YHUKHYTH iX BTpaTH, 1 00pOOISATUCS BOHU TTOBUHHI SIK OJTHE CJIOBO.

BupimienHs  1110MaTUYHOCTI € OJHI€0 3 (GOPMAIBHHUX ONEpaIii, II10
3a0e3MeuyloTh aHalli3 1 CHUHTE3 B CHUCTEMax MAaIIMHHOrO Mepeknany, 1
BUPOOJISAIOTHCST 200 3a JIOMOMOTOI0 CTaHAAPTHUX TpaMaTHYHHX 1 JIEKCHYHHUX
mporpaM aHami3zy TEKCTy, IO MPAaIIOI0Th CIUIBHO 3 aBTOMATUYHUM CIIOBHUKOM,
a00 MIJISXOM IPSMOTO CITIBBIIHECEHHS BX1THOTO 1 BUX1THOI'O CETMEHTIB.

VY npyromy BUMAIKy 1 BXITHUH, 1 BUXITHHN CETMEHTH PO3TIISIAIOTHCS K

HeMoIIbHI 3BOopoTH. OauH abo Kibka BHUXIAHMX 3BOPOTIB ab0 CIOBOGOPM,
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MOCTABJICHUX Y BIAMOBIAHICT KOXXHOMY BXIIHOMY 3BOPOTY, CKJIaJal0Th
ABTOMATUYHHM CIIOBHUK 3BOPOTIB.

B pesynbrari anamizy 1I0OMaTHYHUM BHUpa3aMU TPHUIIUCYETHCS TEBHUM
upoBUil €KBIBAaJICHT, 1 BOHM BHKJIIOYAIOTHCS 3 MOJAJIBIIOIO TPaMAaTUYHOTO
aHamizy.

Cki1alaHHIO aNTOpUTMY MONIYKY 1 MepeKsiaay 3BOPOTIB B TEKCTI MEpeaye
JIHTBICTUYHE AOCTIDKeHHS iX aucTpuOymii. Cmig 3'icyBaTH 3a JIOMOMOTOIO
CUHTAaKCUYHOTO aHajli3y, Yd € 3BOPOT ULUIICHUM 1 4YM BKIIOYaEe BIH y cede
3MiHIOBaH1 (hOpMHU. 3BOPOT BBAXKAETHCS LILJIICHUM, SIKIIO BIH MAa€ MOCTIMHUHN CKIIaJl
1 MDK MOro ejJeMeHTaMH MOKHa BCTABUTH IHINI OJUHMIN. SIKIIO 3BOPOT HE €
[IJTICHUM, CJIJI BPaXxOBYBAaTH 1€ MPHU CKIAJAaHHI alrOpuTMy. TakuMm YUHOM, IS
0oOpoOKM 3BOPOTIB, PO3IpBAaHUX IHIIUMHU WICHAMU PpEUYEHHs, HEOOXIJH1 JaHi
CUHTaKCUYHOTO aHai3y.

[Ipu cTBOpEHHI CHUCTEM MAIlIMHHOTO MEpeKIaay ISl TeKCTIB, 110 MICTITh
1110MaTH4YHI BUpPa3u, HEOOX1THO KepyBaTUCS HACTYMMHUMH MPUHIIMITAMMU:

1. OCHOBHMUMH OIMHHISIMM MOBH 1 MOBJIEHHS, $IKI CJIiJ BKIIOYAaTH B
MalIMHHUN  CJIOBHUK, TMOBHUHHI OyTu (paseosoriydi oAWHUII (30KpeMa,
imiomaTuuHi Bupasn). OkpeMi clioBa TaKOXK MOXKYTh BKJIIOYATHCS B CIIOBHUK, alie
BOHU TOBHHHI BHKOPHUCTOBYBATHCSA TUIBKM B TUX BHUMNAJKaX, KOJIM HE BIAETHCSA
3MIMCHUTH TIePEKIIal, CIIUPAKYHCH TIILKU Ha (Pa3eoIoTiuH1 OAUHUIIL.

2. Topsin 3 11IOMaTUYHUMHU BUpPa3aMU, M0 CKIIAIAIOTHCS 3 Oe3mepepBHUX
MTOCJTIIOBHOCTEH CITiB, B CHCTEMax MAIIMHHOTO TIEPEKJIaay CiiJi BAKOPHUCTOBYBATH
1 Tak 3BaH1 "MOBHI Moje" - ppa3eosoriyHi OJUHUII 3 "TIOPOKHIMHU MicIIMU", K1
MOKYTh 3aMTOBHIOBATHCSI PI3HUMH CJIOBaMH 1 CIIOBOCIIOIYUYEHHSIMH, TTOPOIKYIOUN
OCMHUCJIEH1 BIIP13KH MOBJICHHS.

3. PeanbHi TEKCTH, HE3aJCKHO BIJ 1X IMPUHAJICKHOCTI O Ti€i 4M 1HIIOT
TEMaTUYHOI Traiy3i, 3a3BU4yail OyBarOTh IMOJITEMAaTH4HI, SKIIO BOHU MAaloTh
gyuManuid o0car. | BiApi3HAIOTHCSI BOHU OJIMH B1J] OJHOTO HE CTUIBKHU CJIOBHUKOBUM
CKJIa/I0M, CKUIBKHM PpO3MOJAIIaMH HWMOBIPHOCTEH MOSIBU B HHUX PI3HUX CIIB 3

BaFaHbHOHaLIiOHaJILHOFO CJIOBHHUKOBOTI'O (I)OH,Z[y. TOMy MAaIllMHHUN CJIOBHHK,
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NpU3HAYCHUHN IS MEepEeKIaay TEeKCTIB HaBITh TUIBKH 3 OAHIE] TEMAaTUYHOI ramysi,
MOBUHEH OyTH MOJITEMAaTUYHUM, a JUIS MEePEKIaay TEKCTIB 3 PI3HUX MPEeIMETHHX
rajxysei — TUM OijIbIIIe.

4. HeoOximHi MaIIMHHI CIOBHHKM BEJHUKOro oOcary. Taki CIOBHHUKH
MOBUHHI CTBOPIOBATHUCS HA OCHOBI aBTOMAaTHU30BaHOi OOPOOKH IBOMOBHHX TEKCTIB,
K1 € TIepeKJIaJlaMH OJIMH OJHOTO, 1 B MpoIieci PYyHKIIOHYBAHHS CUCTEM TEpPEKIIay.

5. Tlopsig 3 OCHOBHUM MOJITEMAaTUYHUM CIIOBHUKOM BEJIHUKOrO 00CATY, B
cucteMax (pa3eoJOriYHOr0 MAIIMHHOIO MEpeKIady AOLUIIBHO BHUKOPUCTOBYBATU
TakoXX HaOlp HEBEIUMKUX 3a O0OCSArOM JOJAaTKOBUX TEMATHYHUX CJIOBHHKIB.
Jlo1aTKOB1 CIIOBHMKM MOBUHHI MICTUTH TUIBKHM Ty 1H(OpMaIilo, siKa BIJICYTHS B
OCHOBHOMY CJIOBHHKY (HampHKiaa, iH(GOpMAII0 PO MPIOPUTETHI MEPEKIATHUX
€KBIBaJIEHTaX CJIIOBOCHOJIYYEHb 1 CIIB JJI PI3HUX NPEIMETHHUX Trany3ei, KMo Il
CKBIBaJICHTI HE 30iraloThCsi 3 MPIOPUTETHUMH IEPEKIATHUMU €KBIBaJCHTaMHU
OCHOBHOT'O CIIOBHUKA).

6. Ilopsin 3 mepekysagoM TEKCTIB B aBTOMAaTUYHOMY PEXHUMI, B CUCTEMAax
dbpa3eosoriyHOr0  MAIIMHHOTO — TEpeKiIaay  JOIUIBHO  mependaduta 1
IHTEPAKTUBHUIA PEXHUM iX poOOTH. Y IIbOMY pEKHMMI KOPUCTYBad MOBMHEH MaTu
MOXKJIMBICTh BTpPY4YaTHUCS B TIPOLIEC TMEpEeKJiaay 1 HaJallTOByBaTH JOJATKOBI

MaITMHHI CJIOBHUKH Ha TEMATHKY MEPEKIaTat0ThCS TEKCTIBY.

Bukopucrannss mnapajieIbHUX KOPHYCiB TeKCTIB B MAIIMHHOMY

nepexJaji. [lam'aTe nepexianis

1. Buou i cmpykmypa napaieibHux KOpnycié mexkcmis.
2. Texnonoeia nam'asmi nepexnadis.

3. Ilepesacu ma HeOONIKU MEXHONORII.

1. Buou i cmpykmypa napaneibHux Kopnycié mexcmis.
«bararoMoBHHII KOpITyC TEKCTIB SBJsie COOOI0 KibKa AaHANOTIYHUX 3a

CTPYKTYpPOIO OJHOMOBHUX KOpHYCiB TeKcTiB. JlJis mapalieTbHUX KOPIYCIB
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BUJIITISIETHCS P MIATHITIB: TEKCTH Ha MOBI A 1 iX mepekyiaau Ha MOBY B; Texctn
Ha MoBax A 1 B 1 ix mepeknanu BiAMOBiTHO Ha MOBH B 1 A; TijbKU mepekiaaHi
TeKcTH Ha MoBax A, B, C, X, AKII10 opUriHaJIbHI TEKCTH OYyJIM HamucaHi Ha MoBi D.
Kpim Toro, 10 mapanenbHUX KOPIYCiB MO>KHA BITHECTH A1aXpOHIYHI KOPIYCH, SIK1
CKJIQJIAIOThCA 3 TEKCTIB Ha OUIbII paHHIN (opMi MOBHM 1 iX MEPEKIaiB HA CydyacHY
MOBY, TPAHCKPUIIIIMHI KOPITYCH TEKCTIB, 110 BKJIIOYAIOTh TEKCTH JIITEPATYypPHOIO
MOBOIO, TIPOYUTaHI HOCISIMH pI3HUX 11 miaJiekTiB. B SKOCTI MiATUIIIB MOKHA
BUJIIJTUTH «TaJlACTUBI» TMapajelibHl KOPIYyCH; 3 MPOIMyCKaMu B Mepekiaji, 0e3
TOYHOI BIJMOBITHOCTI MI’)K OPUTIHAJIOM 1 MEPEKIAIOM), «I3€PKAJIbHD) MapayeibHl
KOPITYCH, 110 CKJIaJaloThCs 3 TEKCTIB Ha MoBax A 1 B 1 mepekiaiiB X TEKCTIB
BIIOBIIHO HA MOBH B 1 A.

BaxnuBicTh mNapanenpbHUX KOpIYCiB OOyMOBJ€Ha THUM, IO BOHH
JIO3BOJISIIOTh  O0'€KTUBHO BCTAaHOBHUTH, SK MEpeKiIajiadyl Ha MPaKTHIl J0JAl0Th
TPYAHOIII, 1 BUKOPUCTOBYBATH 11l JaH1 JJI1 PO3pOOKH MOJCIEH Il MOYaTKIBIIIB
NepeKsaaayiB, U0 BIAMOBIIHUX pPeabHOCTI. BOHM TaKoX BIAITPAIOTh BaXJIHUBY
pOJIb B JIOCIIIKEHHI TIEPEKIaIabKol HOPMH B CHENU(DIYHUX COILIOKYJIBTYPHUX Ta
ICTOpUYHUX KOHTEKcTax. Ile poOuTh OGaraToMoBHI KOPMYCH TEKCTIB y Oararbox
BIJIHOIICHHSX MPUBAOIMBUMU JIJIs TIEpEeKiIaaadiB-npakTukiB. [lapanensHi kopmycu
3aJMIIAIOTECS HE3aMIHHUM JKEPEJIOM JaHWUX Ui TMPOBEACHHS JOCTIDKCHb B
rajy3i OpPUKIAAHOI  JIHTBICTUKM  (ampoOalis CHUCTEM  aBTOMATHU30BAHOIO
NepeKyaaay, 3alOBHEHHS CHCTEM IMepeKIagaIbkoi mam'sTi, po3poOka cucTeM
aBTOMATUYHOIO TMONIYKY MEpeKJagHUX EeKBIBAJIEGHTIB 1 T.I.), Tak 1 JJs
KOHTPaCTUBHUX 1 TMEPEKIaA03HABUMX JOCHIKEHb (MOPIBHSAHHS CTPYKTYpPH
BUXIJTHOTO TEKCTY 1 TIEPEKIaay, BU3HAYCHHS CTyMeHs 1HPOPMAIIMHUX BTPAT MpU
nepeKsaai, BABYCHHS Pi3HUX MEPEeKIalallbKuX CTpaTerii 1 T. 11.)

[Ipu ckmamanHi TMapaielbHUX KOPIYCiB, Ha BIAMIHY BiJI OJHOMOBHHUX 1
MOPIBHSUTBHUX KOPIYCIB TEKCTIB, CIiJ BpPaxoBYBaTH (PAKTOp MIKKYJIbTYPHHUX
3B's3KiB. be3miu TeKCTIB BUXIJIHOI MOBU CKJIQJAIOTh JIMIINE TI TEKCTH, SIKI OyJu
NepeBe/ieHl Ha 1HIIY MOBY, 1, SKIIO MIKKYJIBTYPHI 3B'SI3KM TOBHICTIO BIJCYTHI,

OTPUMaHHS MapaJIeIbHOT0 KOPITyCy HEMOXIuBO. UuM cralkimie MiKHAI[IOHATBH1
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Ta KyJAbTYpHI 3B'S3KH, THM MEHIIE TMEPEKIaaiB BHKOHYETHCSA 1 THUM OUIBII
POOJIEMAaTHYHNUM € CKJIaJaHHSI MOBHOIIIHHOTO MapaieIbHOTo Kopmycy. TekcTu Ha
BUXIJIHII MOBi, X04a 1 € TEPBUHHHUMH, BIIOUPAIOTHCA 3 ypaxyBaHHSM MOBHU
nepeknany. CTpykTypa CyOKOpPIyCy BUXITHOTO MOBHM BU3HAUYAETHLCS HASIBHICTIO
ab0 BIJICYTHICTIO TIEPEKJIa/lIB HA MOBY IEpeKiaay, a TaKoX THUM, KOO pOay
TEKCTH MEepPEKIIaal0ThCs.

[Ipu ckmagaHHI TapaNeIbHUX KOPIMYCIB MOXYTh BHKOPHCTOBYBATHCS
PI3HOMAaHITHI MOBHI PECypCH: CIelllajibHl TeKCTH, TeKCTH 3MI, HaykoBi TEKCTH,
XYyJIOKHI TEKCTH, TOOTO NapajieJbHUH KOPIYC TIOBHHEH MAaTH BIJIACTUBICTH
pernpe3eHTaTUBHOCTI.

CtpykTypHa oprasizaiisi KOpIycy MoKe OyTH Halpi3HOMaHITHIIIA, B
3aJIEKHOCTI BiJ] MparMaTUYHUX I[JIeH iloro aBTopa:

- Y BUTJISIl TPAAUIIITHOTO TEKCTY 3 MOCUJIAHHSAM Ha MepeKIaj;

- B TaOnuuHii "n3epkanbHOi" Gopmi, 110 OUIBII 3pYYHO AJIs CIPUMHATTA 1
NOPIBHSHHS;

- y BUrsAal 6a3u gaHux (CTPYKTypa, 3aCTOCOBHA TUIBKU MPU aBTOMATHYHIM
00po0111).

BaxnuBuM  TOHATTSM €  BUPIBHIOBAaHHSA  TEKCTy.  BHpIBHIOBaHHS
napajeabHOTO TEeKCTy — I 1IeHTH(IKAIll BIAMOBIIHUX OJWH OJIHOMY PEUYCHb B
000X TMOJOBMHAX MapajeiabHOTO TEKCTy. BHUpIBHIOBaHHS TMapaiebHOTO KOPIYCY
Ha PiBHI peueHb € HEOOXI1THOIO TEPETyMOBOIO IS PI3HUX ACTMEKTIB JIHTBICTUYHHUX
JTOCHIKeHb. B mpolieci mepekiaay pedeHHS MOXKYTh PO3AUISATUCS, 3JIMBATHCS,
BIITAJIATUCS, BCTaBIATUCS a00 3MIHIOBaTH TMOCIIJIOBHICTh. Y 3B'SI3Ky 3 UM
BUPIBHIOBAHHS YaCTO CTA€ CKIIATHUM 3aBIAHHSIM.

[TapanenpHi KOpIycH TEKCTiB-3pa3kiB (y BUIJISAAlI 0a3W JTaHWX) OCOOJIMBO
KOPUCHI B TOMY BHUIIAJKy, KOJIM TIepeKazad MpaIffoe 31 CTPOro HOPMOBAHUMHU
TEKCTaMH, >KaHPOBO-CTUJIICTUYHHUIN 1 CTUIICTUYHE O(OPMIICHHS TaKWX TEKCTIB
MPaKTUYHO HE JOIYCKA€ BapilOBAHHS, BIJICTYMY BiJ MEBHUX COLIOKYJIbTYPHHX
HOpM. e TekCTH AiI0BOT TUCTYBaHHS, TEKCTU-PEIICTITH, TEKCTU-TIPOTHO3H TIOTO/IH,

TCKCTHU-KOHTPAKTHU Ta T.A. Tekctu piSHI/IX CTHIIIB pOSpiSH}IIOTBC}I K CJIOBHHUKOM
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JIEKCUYHUX OJIMHHUIIb, IO BXKUBAIOTHCS B MEBHUX TEKCTaX, TaK 1 TPAaMaTUYHUMHU 1
CUHTaKCUYHUMU CTPYKTYpPaMU PEUCHbD.

[TapanmenpHi KOpPIyCHM  TEKCTIB-3pa3KiB 1 1X THUIOJOTIYHI  MOJEIIi-
XapaKTEePUCTUKH, CKJIAJICHI Ha €Talll Mepe MepeKIaalbKoro aHajizy BUX1JTHOTO
TEKCTY, MOXYTbh CIY>KUTU JUIsl TIEpeKiazada 1 CTyJIeHTa TakuM ke e()EeKTUBHUM
JIOTIOM1KHUM 3aC000M, SIK 1 PI3HOTO POy CJIOBHUKH.

2. Texnonoeia nam'smi nepexnadis.

Inest mapajiensHOTO KOpITyCy Mae 0arato CHuIbHOTO 3 KOHIEHIIEI MaM'siTi
nepekyianiB. ['ojoBHA BIAMIHHICTh MK HUMH B TOMY, IIO MaM'siTh MEPEKIaIiB
SBIIIE COOOI0 0a3y MaHHMX, B SAKIH CErMEHTH TEKCTy (BIAMOBIIHI OAWH OJHOMY
pEUeHHs) pO3TalloBaHI TaKUM CIIOCOOOM, MpHU SKOMY BOHM HE TMOB'SI3aHI 3
OpUTIHAJIBHUM  KOHTEKCTOM, TOOTO OpHUTiHaJIbHA TMOCHIOBHICTh  pPEYEHb
BTpavaeThes. [lapanenbHuil Kopiryc sk 30epirae mo4yaTKoBY MOCIIIOBHICT PEYCHbD.

[Tam'ssTh TIepekiaiB — 6a3a JaHUX, 10 MICTUTh HAOIp paHille MepeBeCHUX
TekcTiB. OfHa 3amuc B Takiil 0a3l JaHMX BIAMOBIJAE CErMEHTY ab0 «OJMHMII
MIEPEKIIany», 3a Ky 3a3BUYal IPUMMAETHCS OJHE PEUCHHS.

Ao oAMHUI TEpeKsiaJly BUXITHOTO TEKCTy B TOYHOCTI 30iraerbcsi 3
OJIMHUIICIO TIEpPEKJIaay, 10 30epiraerbcss B 0a3i, BOHA MOXe OyTH aBTOMAaTHYHO
miJicTaBieHa B nepekian. HoBuii cerMeHT MoKe TaKoXK 3JIeTKa BIAPI3HATHCS BiJl
TOTO, 1110 30epiraeTbcsa B 0a3i. Takuil CErMEHT MOKe OyTH TaKOX IMiJICTaBICHUN B
nepeKaaa, ajie mnepeknanad Oyae TMOBHHEH BHECTH HEoOXimHi 3MiHM. Kpim
NPUCKOPEHHSI TMPOIECYy IMepekyiany (parMeHTIB 1 3MiH, BHECEHUX Y BXKe
NepeKsIaieHl TeKCTH (HalpuKIIaj, HOBUX BEpCiil MPOrpaMHUX MPOAYKTIB a00 3MIH
B 3aKOHOJ/IABCTBI), CHCTEMH MaM'sITI TIEPEKIIaAIB TAKOXK 3a0€3MEeUyI0Th OJJHAKOBICTD
nepeKIialy TePMIHOJIOTIT B OJIHAKOBUX (hparMeHTax, 10 OCOOJMBO BAXJIMBO MPHU
TEXHIYHOMY NEPEKIIaIi.

OcHOBOIO (YHKITIOHYBaHHSI OyAb-SKOi CHCTEMH IMaM'siTi TEpPEeKIaiB €
paHiliie rnepexiajaeHi TeKCTH. besmid nux TeKCTIB MOCTIMHO MOMOBHIOETHCS HOBUMHU
nepeKaagamMy, BHACTIIOK YOrO BIJICOTOK CETMEHTIB, 10 aBTOMAaTHYHO

MepeKIaIaloThCsl, TOCTynoBO 3poctae. Ile o3Havae, 1m0 I HaKOUIbII
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e(EeKTHBHOTO BHUKOPWUCTAHHS TaM'TI MEPEKJIaaiB BCl TEKCTH TMOBWUHHI MICTHUTH
JIOCTATHIO KUTBKICTh CX0XHUX (pa3. Takuil ctaH pedeil Mae Miclie B TOKyMEHTallii
Ha pi3HOrO poay mnpoaykTtu. lle oOymoBieHo aBoma dakropamu. [lo-nepiure,
JOKYMEHTAIIF0 MPUHAHATO CKIIAJaTH MAaKCUMAJIBHO MMPOCTOI0 MOBOO, JIAKOHIYHO 1 B
cTporux TtepMmiHax. Ilo-apyre, 3 MOsSBOIO HOBUX Bepcii 1 Moaudikaiii mpoayKTy
3MICT JOKYMEHTAIlli 3MIHIOEThCS JIMIIIE B He3HauyHild Mmipl. [laMm'sTh mepekiaaiB B
noJIIOHMX BHIAAKax M030aBIisge€ MEpeKiiagada BiJ HEOOXIAHOCTI MO KijbKa pa3iB
MEPEBOIUTH 1IEHTUYHI ()PaAarMEHTH TEKCTY, 10 BXOJASTH B Pi3HI JJOKYMEHTH.

3. llepesacu ma nedoniku mexHonoeii.

[lepeBaru TeXHOJOTII HaM'ATi NEPEKIAIIB:

- CKOPOUYEHHSI Yacy, HEOOX1THOTO JUIsl IepeKIIay;

- CKOpPOUYEHHsI 00csry poOOTH MepeKiiaiaya;

- TMOJTIMIICHHS SIKOCTI MAIIMHHOTO MEePEKIIay, 3aCHOBAHOTO Ha MPaBUJIaX;

- M1JIBUILIEHHS SIKOCTI1 MOCYT 32 paXyHOK 30UIbIIEHHS! TOYHOCTI NIEpEKIaay

TE€pPMIiHIB, 0COOJIMBO B CIEN1aT130BAHUX TEKCTaX.

Henoniku Texuonorii:

- 4YaCTO BIJICYTHIN 3B'I30K 3alPOINIOHOBAHOIO PEUEHHS / TEKCTY 3 CYCIIHIMU
PEUYCHHSIMHU 1 3 TEKCTOM B IIIJIOMY;

- O7IHa TIOMUJIKA MTOIITUPIOETHCS HA BECh MTPOECKT;

- HEOOX1/IHO HaBYaHHS caMiil porpami;

- MAXOOUTH HE BCIM BHJAaM TEKCTIB;

- BUCOKA BapTICTh MPOTPaAM.
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YacTtuna II.

TexcTHn AJIA TIEPERJIaxy i3 3aCTOCYBAaHHAM CUCTEM MAILIMHHOI'O IIEPERJIATyY

Nel. Anti-terrorism laws have “chilling effect’ on vital aid deliveries to
Somalia

«Fear of prosecution under UK and US counter-terror laws hinders those
trying to provide humanitarian assistance in areas held by Islamic militants

Strict British and US counter-terrorism laws are discouraging humanitarian
organizations from delivering vital emergency assistance to millions of people
facing starvation and fatal diseases in drought-hit Somalia.

Senior humanitarian officials say the laws, which target any individual or
organization found to have materially assisted a terrorist group, exert a “chilling
effect” on vital assistance in areas of Somalia controlled by Islamic militants from
al-Shabaab, an al-Qaida affiliate.

The worst drought for 40 years in the unstable east African country threatens
6 million people with famine. Most of the worst hit — around 2 million people —
live in areas run by al-Shabaab.

Humanitarian officials say it is almost impossible to guarantee that no aid
will reach the extremists if they work there, and fear this means they will fall foul
of the laws, exposing them to potential prosecution.

“US and UK terrorism financing laws are a significant discouragement to
operating in al-Shabaab areas. At the very least, you could end up wasting a huge
amount of time explaining yourself; at worst, if substantial amounts of aid were
appropriated by al-Shabaab — as has happened to people in the past — you could
end up in court with your organization shut down,” said the country director of one
major international NGO working in Somalia.

Moving any aid by land in Somalia involves paying “taxes” at road blocks
run by different armed groups, including al-Shabaab. UN experts estimated that at
the height of its power in 2010 al-Shabaab imposed fees and taxes that totalled on

average $90,000 (£70,200) per aid agency every six months.
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Also, any access to al-Shabaab controlled areas for NGOs would have to
involve negotiations with local community and clan elders, of whom some are
likely to be connected to the insurgents.

Justin Brady, a senior UN humanitarian official responsible for overseeing
the distribution of hundreds of millions of dollars of international assistance in
Somalia, said the primary reason for NGOs avoiding areas run by al-Shabaab
remained the security threat posed by the Islamic militants. But, he said, the US
and UK laws were poorly understood and a disincentive.

“Once you get past [the security issues], that becomes a consideration and
you have to figure out how you can work there ... It has a chilling effect. I’'m sure
in Washington or London it’s clear what [the laws] meant but here it is much more
difficult,” Brady said.

Senior UN officials in Somalia recently sought clarification from the US and
the UK about potential prosecution. Unofficial advice to NGOs, given via the UN,
is that “a blind eye” is being turned to any humanitarian operations in al-Shabaab
controlled zones following legal changes to allow a “humanitarian exception” to
the counter-terrorist laws.

British officials last week said the NGOs’ anxiety is unfounded, and pointed
out that no one has been prosecuted by the US or the UK under the legislation.

“The bottom line is that there is an emergency and the priority for everyone
is getting aid to those who need it, wherever they are,” said David Concar, the
British ambassador to Somalia, in an interview with the Guardian in Mogadishu
last week.

“We know some organizations are successfully getting aid through to
communities in dire need of help in al-Shabaab controlled areas. [Counter terrorist]
legislation is not intended to stop — and nor should it actually stop — any aid groups
from working in such areas as long as they have the necessary controls in place and

they’re not deliberately supporting terrorists.”
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Despite the reassurances, deep anxiety remains among aid planners, who say
they need clear guidance from the US and UK. This would be politically difficult,
as it could be seen as sanctioning negotiations with terrorist organizations.

In 2011, during the last major famine, little aid made it into al-Shabaab held
areas. One expert report, published after the emergency, listed “constraints on aid
agencies related to counter-terrorism legislation” as important factors contributing
to the death toll of more than 250,000.

The British government was forced to write off aid worth £480,000
following a series of thefts between November 2011 and February 2012 by al-
Shabaab from the offices and warehouses of partner organizations.

In this new crisis, the Islamic militants have allowed women and children,
and some men, to leave areas under their control to travel to government-held
towns — such as Baidoa, 250km north-west of Mogadishu — where medical
assistance, water and food is available.

The greatest obstacles to delivering desperately needed assistance to those
who live in zones controlled, or at least contested, by al-Shabaab remain the
potential for corruption and for direct attacks from the militants.

Senior NGO officials said the laws forced them to “think twice” before
undertaking such operations — even if security was guaranteed. Any humanitarian
activity is therefore “under the radar”, thus ruling out major interventions.

“Everyone wants to turn a blind eye, but that means you’re not going to get
to scale. We are not going to put down a large cholera treatment centre which
everyone can get to, for example, so we can’t get quantity, and because we can’t
get technical experts in we can’t get quality either,” Brady said.

In  September 2009, the  Obama  administration  temporarily
suspended shipments of US food aid to Somalia pending a policy review.

Experts say humanitarian agencies have a right under the Geneva
conventions and international humanitarian law to negotiate with non-state parties

to an armed conflict to access famine victims.
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The concerns about possible prosecution underline the difficulties of
delivering aid in the middle of a civil war, where communities in desperate need
are in zones controlled by a proscribed terrorist organization.

The UN says it needs $4.4bn (£3.4bn) for humanitarian assistance to more
than 20 million people facing famine in Somalia, South Sudan, Nigeria and Yemen
in what officials have described as the biggest humanitarian emergency since the
organization was founded in 1945.

Each of the four countries is deep in a conflict involving an array of local
and regional actors. In three of them, Islamic militants, including al-Qaida and
Islamic State, play a role, making access to vulnerable communities extremely
difficulty.

(6689 3HakiB)

Ne2. Cryogenically frozen brains will be "‘woken up' and transplanted in donor
bodies within three years, claims surgeon

«Professor Sergio Canavero, Director of the Turin Advanced
Neuromodulation Group, is aiming to carry outthe first human head
transplant within 10 months and then wants to begin trials on brain transplants.

If the procedures are successful, he believes that frozen brains could be
thawed and inserted into a donor body.

Hundreds of people who are dying or paralysed have had their bodies or
brains cryogenically preserved in the hope that medical science will be able to
bring them back to life and cure their conditions.

Although many experts are sceptical that huge organs like the brain can be
thawed without damage, Prof Canavero said he believes the first frozen head could
soon be resurrected.

Speaking to the German magazine Ooom, he said he planned to awaken

patients frozen by the Alcor Life Extension Foundation which is based in Arizona.
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"We will try to bring the first of the company's patients back to life, not in
100 years. As soon as the first human head transplant has taken place, i.e. no later
than 2018, we will be able to attempt to reawaken the first frozen head," said Prof
Canavero.

"We are currently planning the world's first brain transplant, and I consider it
realistic that we will be ready in three years at the latest.

"A brain transplant has many advantages. First, there is barely any immune
reaction,which means the problem of rejection does not exist.

"The brain is, in a manner of speaking, a neutral organ. If you transplant a
head with vessels, nerves, tendons and muscles, rejection can pose a massive
problem. This is not the case with the brain."

However Prof Canavero admitted that there could be physical and
psychological problems which come with putting a brain in an entirely different
body.

"What many be problematic, is that no aspect of your original external body
remains the same. Your head is no longer there; your brain is transplanted into an
entirely different skull.

"It creates a new situation that will certainly not be easy."

However British scientists are skeptical about whether frozen organs as
complex as the brain could ever be fully restored. When the High Court last year
ruled that teenage girl could be cryogenically preserved, experts said the chances
of revival were "infinitesimal™.

Clive Coen, Professor of Neuroscience at King’s College London, said:
“The advocates of cryogenics are unable to cite any study in which a whole
mammalian brain, let alone a whole mammalian body, has been resuscitated after
storage in liquid nitrogen.

“Even if reviving that body were possible - it isn't - all the complicated
organs would have been wrecked from the start, and warming them up again would

wreck them further.
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“Irreversible damage is caused during the process of taking the mammalian
brain into sub-zero temperatures. The wishful thinking engendered by
cryogenics companies is irresponsible."”

Prof Canavero is working with a Chinese team of doctors led by Dr
Xiaoping Ren, of Harbin Medical Centre who helped perform the first successful
hand transplantation in the US. The technology to carry out the world's first head
transplant is expected to be in place by the end of the year, and then the team will
then need to find a suitable donor body.

Although Russian computer scientist VValery Spiridonov, who suffers spinal
muscular atrophy, had volunteered to become the first head transplant patient, the
team have since said the first trial is likely to be carried out on someone who is
Chinese, because the chance of a Chinese donor body will be higher. Prof
Canavero said a 'high number' of people had volunteered for the transplant.

Last year, the team announced they had successfully carried out a head
transplant on a monkey, and released images from the procedure.

Last year scientists claimed to have carried out the first head transplant using
a monkey

Prof Canavero said if the human head transplant works, it could have
fundamental implications for human consciousness and even religion.

"In a few months we will sever a body from a head in an umprecedented
medical procedure. In this phase, there is no life activity, not in the brain, not
anywhere else in the body.

"If we bring this patient back to life we will receive the first real account of
what actually happens after death. The head transplant gives us the first insight into
whether there is an afterlife, a heaven, a hearafter.

"If we are able to prove that our brain does not create consciousness,
religions will be swept away forever. They will no longer be necessary, as humans
no longer need to be afraid of death. We no longer need a Catholic Church, no
Judaisim, and no Islam because religions in general will be obsolete.

"It will be a turning point in human history."
30


http://www.telegraph.co.uk/news/science/science-news/12112051/First-head-transplant-successfully-carried-out-on-monkey-claims-surgeon.html
http://www.telegraph.co.uk/news/science/science-news/12112051/First-head-transplant-successfully-carried-out-on-monkey-claims-surgeon.html

The exclusive interview can be read in full in Saturday's edition of Ooomy.
(4886 3HaKIB)

Ne3. Ex-Chad dictator's conviction for crimes against humanity upheld by
Dakar court Judge in Senegal acquits Hisséne Habré of a rape charge but
upholds other charges including torture and murder

«An African court has rejected Hisséne Habré’s appeal against
his conviction for crimes against humanity, which followed a decades-long fight
for justice for his victims.

The former president of Chad was acquitted of a rape charge, but all the
other charges against him — including torture and murder — were upheld.

Last year, Habré was sentenced to life in prison in Dakar, Senegal, for
ordering the wrongful arrest, torture and killing of Chadian citizens throughout his
tenure as president in the 1980s.

He was made to listen in court as 90 witnesses testified that he had thrown
thousands of people into secret jails, where they had been tortured, executed or
forced to endure horrific prison conditions.

“I have been fighting for this day since I walked out of prison more than 26
years ago. Today, I finally feel free,” said Souleymane Guengueng, who almost
died in one of Habré’s jails and swore he would fight for justice if he ever got out.
He did, and spent years collecting files full of victims’ testimonies.

Some of the trial’s most powerful testimony came from Khadidja Zidane,
who accused Habré of raping her four times and whom his website described as a
“crazy whore”.

In an interview with the Guardian last year, Zidane said she would never be
satisfied while Habré lived in a comfortable prison cell, but added: “At least I was

able to face him. If I die today, I’ll die in peace. I had the opportunity to tell the
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whole world what he did to me. Thank Allah for that. He’ll pay in the afterlife for
what he did.”

Although Ougadeye Wafi, the Malian judge who read out the verdict, said
the court believed Zidane’s account and found her a credible witness, he said he
could not uphold the rape conviction as it was not on the original indictment.
However, it makes no difference to the sentence.

Habré will continue to serve his life sentence in jail in Senegal, the country
in which he took refuge after being ousted in a coup in 1990. It took 10 years for
him to be arrested by Senegalese authorities and another 13 for the country, along
with the African Union, to create the Extraordinary African Chambers, a court
specially made to try Habré.

He was absent for the appeal, which was conducted for him by lawyers who
had no contact with their client. Habré was ordered to pay more than £100m to his
victims in reparations, and the court said a trust fund set up by the African Union
should search for his assets to this end.

When the verdict was read out last May, scenes of high tension were
followed by jubilation among his victims, along with the lawyers and human rights
activists who had fought for justice for 26 years.

This time, the joy was more muted: quiet singing echoed around the
chamber at Dakar’s Palais de Justice, but there were no shouts of triumph, no tears,
no defiant Habr¢ shaking his fist.

“Today will go down in history as the day that a band of unrelenting
survivors finally prevailed over their dictator,” said the human rights defender
Reed Brody, whose painstaking work, alongside the lawyer Jacqueline Moudeina
and victims led by Guengueng, was central to the case.

Some have expressed worry that Habré could be given a pardon by the
Senegalese president, Macky Sall, or his successor. However, Moudeina thought
this unlikely.

“I don’t believe that Senegal will undo all its wonderful work on this case by

freeing Habré,” she said. “A pardon would not only violate Senegal’s treaty with
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the African Union and its obligations under the UN torture convention, it would be

a slap in the face to the victims after all they have been through.”»

(3574 3Haka)

Ne4, For a horrible glimpse into Australia’s dark future, look to Trump's
views on coal

«Every big step in the process of decarbonisation is marred by unshakeable
ideological allegiances. This is the frustrating and tragic clockwork of climate
action: there are always echoes of a plan, but they’re buried underneath political
posturing.

Renewable energy has broad bipartisan support. The shutdown of coal is a
different story. There are no popular solutions for the ugly end of climate action.
Can we thread a needle through the ever-shifting ethical challenges of surgically
removing a technology that still forms a major part of our society?

The recent shutdown of the Hazelwood coal-fired power station isn’t
Australia’s first coal closure, but the event activated the denial of coal’s inevitable
demise in those tasked with forward thinking. This pattern of denial is a haunting
forecast of what we’ll see when the closure of coal intensifies in Australia.

Coal’s destiny isn’t a secret. The European Union has pledged no new coal
plants after 2020. China and India have seen a pointed decline in coal growth.
The UK’s last lump of coal will glow red in 2025. Though the International Energy
Agency forecasts many more decades of coal, primarily in Asia, that’s a testament
to the strength of incumbency than any long-term viability.

Hazelwood’s French owner, Engie, is “making climate a priority” — SO much
so that Hazelwood’s closure was announced with only a few months’ notice. It was
Australia’s oldest, dirtiest, most inefficient and expensive power station. It felt

sudden, but that’s because we have not been paying attention.
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On the day of Hazelwood’s closure, painted signs were hung alongside rows
of helmets scrawled with messages of support, sentimentality and anger. “GOD
HATES GREENIES”, “FUCK THE GREENIES” and “SHUT DOWN BY
GREENS + LABOR” all popped up in my Twitter feed on that day, alongside
demands for the power station to be kept open.

Former prime minister Tony Abbott urged the government to intervene to
meet these demands. The philosophy of government refusing to meddle in free
energy markets was forgotten in the face of fewer fossil-fuelled electrons hurtling
through the grid. The plea was rejected by the prime minister, but within days
Malcolm Turnbull was blaming the closure of the power station on Victoria’s
Labor premier, Daniel Andrews, despite Hazelwood having been privatised under
the Kennett government in the late 90s, before Engie’s economic decision.

For the Labor party, there’s no easy way to contextualise the deactivation of
this historic, coal-powered machine within the frames of workers’ rights and
environmental protection. Celebrating the removal of such a profoundly significant
source of emissions seems somewhat callous in the context of 750 humans being
left without jobs in a town heavily dependent on the power station and coalmine.

Conversely, focusing solely on employment seems narrow and shortsighted,
like odd disregard for the rest of us, breathing the same air and relying on the same
atmospheric system. Hazelwood’s contribution to total emissions was far greater
than its contribution to generation of electrical power, but most discourse focused
on the stability of the grid rather than emissions reductions.

Total facility-type electricity sector emissions and generation dataTotal
facility-type electricity sector emissions and generation data from the National
Greenhouse and Energy Reporting (NGER) database

The nuances and contradictions of coal closure don’t fit neatly into any
party’s over-arching narrative. Nevertheless, the Greens initiated a Senate inquiry
into the closure of coal-fired power stations, with the aim of investigating how a

transition away from coal might be managed.
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Even that exercise was split into ideological shards — the Greens (normally
accused of runaway fanaticism) produced a level-headed final report, while Labor
and the Liberal party produced dissenting reports that fractured any hope of a
potential tripartisan pathway. Resounding retreat was the outcome.

For a horrible glimpse into a dark potential future for Australia, you need
only glance at US president Donald Trump’s views on coal-fired power, and the
cruel system of false hope he’s using to draw votes in US towns reliant on fossil
fuels for employment.

As renewable energy and gas become cheaper in the US, Trump paints
himself as the saviour of communities due to be hit hardest, promising a shining
coal-powered future. The magnitude of this fantasy is not to be underestimated.
Even the founder and chief executive of the largest privately held coal-mining firm
in the US told Trump to tone it down, as Trump raised his executive pen to a slew
of environmental regulations. It’s the hulking momentum of the free market in the
US that is shrinking demand for carbon-intensive fuels. Trump’s promises go
beyond lies. They are irresponsible, and they condemn thousands to a treacherous
future.

Long-term plans to deal with the challenges of American coal decline are
seen as political suicide in regions relying on the extraction and burning of a
substance that has become politically, socially, economically and environmentally
unviable.

Political flight, instead of political fight, isn’t a uniquely Australian
phenomenon. The major parties in Australia are yet to turn the echoes of a plan
into reality, and so we’re left vaguely toying with the immature fantasies of Trump.

We can’t continue with a weather-beaten mess of policy that is being yanked
daily in different directions by the minuscule attention span of political messaging.
There is really only one way out of this: ditch the denials, accept reality, and make
a serious plan for the inevitable demise of coal».

(5734 3naka)
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Nes. Gorillaz: Humanz review — a party album for a world gone mad

«ltis easy to forget that, on arrival in 2000, Gorillaz looked suspiciously like
a self-indulgent novelty turn, the kind of project record labels feel impelled to let
rock stars do when they’ve shifted so much product that “no” isn’t really an option
any more.

It was a Britpop frontman and his artist flatmate’s sneery joke at the expense
of manufactured pop, with cartoon figures replacing the hapless, manipulated band
members and interviews conducted, a little wearyingly, in character. You would
have got pretty long odds on it still existing 17 years on, longer odds still on their
fifth album being a politically charged conceptual work that variously touches on
the topics of racism (courtesy of rapper Vince Staples on apocalyptic choir-assisted
opener Ascension), mental illness, the pernicious influence of the internet “echo
chamber”, western military intervention in the Middle East, the “alt-right” belief
that China has fabricated global warming, and the importance of soul music in the
Thatcherite heartlands of 80s Essex (the improbable latter topic surfaces on a
lovely track called Andromeda, named after a defunct Colchester nightclub, which
also finds Albarn ruminating on the deaths of both his partner’s mother and Bobby
Womack over a four-to-the-floor house beat and frail electronics).

And you would have been laughed out of the bookies had you suggested that
it might feature among its stellar cast Noel Gallagher, a man keen to offer
interviewers his considered critical appraisal both of Gorillaz’s eponymous debut
(“appalling — music for fucking 12-year-olds”) and its mastermind, Damon
Albarn (“That cunt is like, ‘Is there a bandwagon passing? Park it outside my

9299

house.’”’) And yet, there he is, on Humanz’s rousing closing track, the unlikeliness
of the situation compounded further by the fact that he’s singing: “We’ve got the
power to be loving each other no matter what happens” in unison with his former
nemesis.

But as Albarn would concede that things don’t always turn out as you
expect. He is, after all, currently promoting a Gorillaz aloum whose concept was

based around conjuring up the dystopia that might ensue if Donald Trump became
36


https://www.theguardian.com/music/gorillaz
https://www.theguardian.com/music/2015/oct/26/vince-staples-summertime-06-hip-hop
https://www.theguardian.com/music/2012/may/24/bobby-womack-sing-better-before
https://www.theguardian.com/music/2012/may/24/bobby-womack-sing-better-before
https://www.theguardian.com/music/2014/apr/27/damon-albarn-interview-pop-showbiz-beatles-dylan-heroin
https://www.theguardian.com/music/2014/apr/27/damon-albarn-interview-pop-showbiz-beatles-dylan-heroin

US president. This was a notion that seemed so ridiculous and inconceivable it
caused widespread hilarity in the studio when he announced it. Rather than a
knowing joke, Gorillaz turned out to be the smartest artistic move of Albarn’s
career, emancipating him from the Britpop millstone, revealing him not as a
bandwagon jumper, but as the one inarguable musical polymath that maligned era
produced. It is possible that he might have gone on to work in Afrobeat and Syrian
orchestral music and write operas based on Chinese folk music had Gorillaz not
been a vast transatlantic success, but it’s certainly harder to imagine.

Humanz demonstrates the pros and cons of Albarn’s musical restlessness. As
usual, he displays exquisite taste in collaborators — everyone from fast-rising
rapper DRAM to dancehall singer Popcaan to old-school Chicago house legend
Jamie Principle — and an impressive ability to get the best out of them by throwing
them into unlikely circumstances. It’s tempting to suggest that Submission is
precisely the kind of out-and-out pop song that alt-R&B vocalist Kelela’s career
has thus far lacked. Grace Jones sounds particularly magnificent improvising a
vocal around a post-punk-y distorted guitar line, with Albarn singing in blank-eyed
cockney Syd Barrett mode on Charger, while the conjunction of De La Soul, a
relentless distorted techno beat and synthesiser, courtesy of Jean-Michel Jarre, on
Momentz is dazzling.

On the downside, it seems a little light on hooks, as if the business of
experimenting with production and the excitement of juxtaposing incongruous
musical bedfellows took precedence over writing hits. It is a shame, because when
Albarn remembers to come up with melodies, his trademark languid melancholy is
as affecting as ever: Hallelujah Money and Sex Murder Party offer particularly
haunting examples. In addition, Humanz can feel a bit like a scattershot collection
of tracks, rather than a coherent album. It is a state of affairs compounded by the
fact that, as is usual with concept albums, the concept doesn’t always hold up over
the full 49 minutes. Some tracks fit the party-album-for-a-world-gone-mad
concept, others are patently off-topic — and the spoken-word interludes, which

reference everything from the Clash’s London Calling album to the old crowd
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shouting “Yes — we are all individuals!” joke from Monty Python’s Life of Brian,
don’t make a vast amount of sense.

Then again, you could argue that is less a failing than evidence of Albarn’s
ability to move with the times. After all, we live in an era where the world’s
biggest stars refer to their new releases as playlists, rather than albums. And the
one thing Humanz never does is suggest a decline in inspiration on the part of the
man behind it. Quite the opposite: the ideas are still coming in such abundance, it
seems to occasionally prove a struggle to marshal them. There are substantially
worse problems for an artist to have than that.

(5194 3naka)

Ne6. Concepts of communication

««Communication is the key» is a quote that is often repeated. In every
single relationship communication is essential. Especially among parents and
children.Communication between parent and child has always been important.

Today, however, there is an even greater focus, especially in light of all the
things children face at school and in everyday life. Without a parent knowing what
IS going on in the life and mind of their child, it is hard to really understand what
they are going through. Communication is the starting point of understanding.

Children learn communication from their parents. Communication is not
something that can be studied; it is something that people have to learn by doing.
As a parent, good communication needs to be emphasized as they are talking and
listening to the child. A child can tell when a parent is not really listening to them,
and this can create a big problem in the relationship. Children who feel
misunderstood or feel like they aren‘t being listened to will start to hold their
feelings inside. This is the exact opposite of what good communication should be.
Good communication is not merely talking; it is being with someone and relating

that nothing else is more important at that time. So many times parents are doing
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three or four tasks while their child is trying to communicate something to them.
They may not even look up from the recipe or newspaper they are trying to read, as
the child is desperately trying to get their attention. This displays a lack of interest
in the child or what they are trying to convey to the parent. Lack of interest is one
thing that will keep families from communicating. When someone doesn‘t feel
worthy enough of attention, they will stop sharing all together. When children stop
sharing with their parents, they go to places and people that will show them
attention. This can lead to trouble. The child may look for other avenues of
acceptance, which could be negative influences. This could easily be avoided if
only the parent had shown an interest in the child‘s life. Part of effective
communication with your children is being aware of their whereabouts. A child
who is unsupervised or who has a parent that doesn‘t show an interest in her
activities, is likely to shut down and internalize her feelings.

Parents also need to be aware of what is going on in a child‘s life. They need
to talk with them and always know where they are going and what they are doing.
Children, even though they may not show it, really thrive on acceptance from their
parents. A parent who is involved in the child‘s life will be more likely to influence
that child. When a child knows what standards that their parents have for them,
they will more likely obey and want to please their parents. Respect for a child is
also important. When listening to a child, make sure to respect what they are
saying and really listen to them. Listening is sometimes hard when someone is
saying something that the other person may not agree with. But a parent needs to
just sit back and listen. And, in return, a parent who is aware of and respects their
child‘s feelings, will promote greater communication from the child.

Listening is something that more parents need to work on. When a child
approaches their parent, they are probably wanting to talk about or ask something
important to them. Even if the topic isn‘t important to the parent or is something
that is debatable between them, the child wants to be heard. Then when the child is
done sharing and asks for input, the parent can tell them how they feel. Nothing is

more aggravating than a parent who always wants to tell the child how they should
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do things without even listening to what the child wants. So parents need to be sure
to listen. Two-way interaction promotes confidence and security, and a secure
child is one who will open up and communicate.

To gain respect from children, parents must also give in. Be firm in your
household rules, but also give validity to their feelings. Encourage open and honest
communication by holding family meetings where everyone has an equal chance of
expressing himself. In these meetings, let the children know that they are allowed
to voice their opinions without anyone criticizing them. This will open the door to
open communication and make the child feel more comfortable by expressing their
opinions.

Some tips for good communication between parents and children are:

1. When your children are talking, stop whatever else you‘re doing to listen
to them.

2. Express interest in what they are saying without being intrusive.

3. Listen to your child‘s viewpoint, even if it‘s difficult to hear.

4. Let your child finish speaking before you respond.

5. Focus on your child‘s feelings rather than your own during the
conversation.

6. Control strong emotional responses when you disagree with your child‘s
point of view. The guide tells parents, «Controlling this response is one of the
biggest gifts you can give your child.».

Stressing good communication skills is very essential in the development of
children. Especially in Christian homes. As a Christian, communication is very
important. It is the means that we have with our God. Prayer is our communication
with God. Without that time of solitude and quiet time alone with God, there
would not be a relationship. He also communicates to us through the bible, prayer,
and even through other people. This is the same for all relationships. Without
communication there is no relationship.

Communication is necessary for everything we do in life and we learn it

while we are children. The communication skills learned by children from their
40



families will stick with them throughout their lives. in order to have a society of
good communicators, it needs to start in the home. Parents need to start
communicating with their children and need to show them how to communicate
with others. This is a skill that will be valued all throughout life and is something
that shouldn‘t be ignored. The skill of communication will be valued in every
relationship throughout life. It is a necessity».

(3128 3HakiB)

Ne7. Energy Crisis, Global Warning

«The most important source of our modern civilization is energy. Energy is
in everything. It comes in different forms — heat (thermal), light (radiant),
mechanical, electrical, chemical, and nuclear energy. The use of energy has been a
key in the development of the human society by helping it to control and adapt to
the environment. Managing the use of energy is inevitable in any functional
society. In the industrialized world the development of energy resources has
become essential for agriculture, transportation, waste collection, information
technology, communications that have become prerequisites of a developed
society. The increasing use of energy since the Industrial Revolution has also
brought with it a number of serious problems, some of which, such as global
warming, present potentially grave risks to the world.

In society and in the context of humanities, the word energy is used as a
synonym of energy resources, and most often refers to substances like fuels,
petroleum products and electricity in general. These are sources of usable energy,
in that they can be easily transformed to other kinds of energy sources that can
serve a particular useful purpose.All forms of energy are stored in different ways,
in the energy sources that we use every day. These sources are divided into two
groups — renewable (an energy source that can be replenished in a short period of
time) and nonrenewable (an energy source that we are using up and cannot recreate

in a short period of time). Renewable and nonrenewable energy sources can be
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used to produce secondary energy sources including electricity and hydrogen.
Renewable energy sources include solar energy, which comes from the sun and can
be turned into electricity and heat. Wind, geothermal energy from inside the earth,
biomass from plants, and hydropower and ocean energy from water are also
renewable energy sources.However, we get most of our energy from nonrenewable
energy sources, which include the fossil fuels — oil, natural gas, and coal. They‘re
called fossil fuels because they were formed over millions and millions of years by
the action of heat from the Earth‘s core and pressure from rock and soil on the
remains (or —fossilsl) of dead plants and animals. Another nonrenewable energy
source is the element uranium, whose atoms we split (through a process called
nuclear fission) to create heat and ultimately electricity.

We use all these energy sources to generate the electricity we need for our
homes, businesses, schools, and factories. Electricity —energizesl our computers,
lights, refrigerators, washing machines, and air conditioners, to name only a few
uses. Oil is one of the most important of all these energy sourses. Oil that we use
these days comes from a meterial called Crude oil. Crude oil is a smelly, yellow-to
black liquid and is usually found in underground areas called reservoirs. Scientists
and engineers explore a chosen area by studying rock samples from the earth. The
amount of crude oil produced has been getting smaller each year. However, the use
of products made from crude oil has been growing, making it necessary to bring
more oil from other countries.

As the supply of these crude oil is decreasing with the increasing demand we
call it a Energy crisis.More precisely an energy crisis is any great bottleneck (or
price rise) in the supply of energy resources to an economy. It usually refers to the
shortage of oil and additionally to electricity or other natural resources. An energy
crisis may be referred to as an oil crisis, petroleum crisis, energy shortage,
electricity shortage or electricity crisis. As we live in the age of oil, but it is
drawing to a close. The worlds‘ most widely respected geologists, physicists,
bankers, and investors in the world are absolutely terrified by a phenomenon

known as global —Peak Oil.
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Peak oil is the point in time when the maximum rate of global petroleum
extraction is reached, after which the rate of production enters terminal decline.
The concept is based on the observed production rates of individual oil wells, and
the combined production rate of a field of related oil wells. The aggregate
production rate from an oil field over time appears to grow exponentially until the
rate peaks and then declines, sometimes rapidly, until the field is depleted. It has
been shown to be applicable to the sum of a nation‘s domestic production rate, and
is similarly applied to the global rate of petroleum production. It is important to
note that peak oil is not about running out of oil, but the peaking and subsequent
decline of the production rate of oil.

If 2005 was the year of global Peak QOil, worldwide oil production in the year
2030 will be the same as it was in 1980. However, the world‘s population in 2030
will be both much larger (approximately twice) and much more industrialized (oil
dependent) than it was in 1980. Consequently, worldwide demand for oil will
outpace worldwide production of oil by a significant margin. As a result, the price
will skyrocket, oil dependant economies will crumble, and resource wars will
explode.

The issue is not one of —running outl so much as it is not having enough to
keep our economy running. In this regard, the ramifications of Peak Oil for our
civilization are similar to the ramifications of dehydration for the human body. An
oil based economy such as ours doesn‘t need to deplete its entire reserve of oil
before it begins to collapse. A shortfall between demand and supply as little as 10
to 15 percent is enough to wholly shatter an oil-dependent economy and reduce its
citizenry to poverty.The effects of even a small drop in production can be
devastating. For instance, during the 1970s oil shocks, shortfalls in production as
small as 5% caused the price of oil to nearly quadruple. The same thing happened
in California a few years ago with natural gas: a production drop of less than 5%
caused prices to skyrocket by 400%.Fortunately, those price shocks were only

temporary.
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The coming oil shocks won‘t be so short lived. They represent the onset of a
new, permanent condition. Once the decline gets under way, production will drop
(conservatively) by 3% per year, every year. War, terrorism, extreme weather and
other —above groundl geopolitical factors will likely push the effective decline
rate past 10% per year, thus cutting the total supply by 50% in 7 years. These
estimate comes from numerous sources, many of which believe global oil
production will peak and go into terminal decline within the next five years, if it
hasn‘t already.

Many industry insiders think the decline rate will far higher . Andrew Gould,
CEO of the giant oil services firm Schlumberger, for instance, recently stated that
—An accurate average decline rate of 8% is not an unreasonable assumption.|
Some industry analysts are anticipating decline rates as high as 13% per year.
Source A 13% yearly decline rate would cause global production to drop by 75%
in less than 11 years. If a 5% drop in production caused prices to triple in the
1970s, what do you think a 50% or 75% drop is going to do? Estimates coming out
of the oil industry indicate that this drop in production has already begun. The
consequences of this are almost unimaginable.

People tend to think of —alternatives to oill as somehow independent from
oil. In reality, the alternatives to oil are more accurately described as —derivatives
of oil.l It takes massive amounts of oil and other scarce resources to locate and
mine the raw materials (silver, copper, platinum, uranium, etc.) necessary to build
solar panels, windmills, and nuclear power plants. It takes more oil to construct
these alternatives and even more oil to distribute them, maintain them, and adapt
current infrastructure to run on them.

If oil production remains constant, there is enough to last 42 years. That
figure is 61 years for natural gas and 133 years for coal. Oil and gas wells produce
less as they become depleted which is just one reason production will not stay
constant. Everyone realizes oil and gas will become scarce and expensive within
the life times of living humans. Inevitably, there will be a transition to sustainable

energy sources. The transition may be willy-nilly or planned-the choice is ours.
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Because of our numbers and our technology, we humans greatly influence the
ecology of Earth. Yet Earth does not come with an operating manual and we need
to look to science to create one. The new era of limited and expensive energy will
be very difficult for everyone on Earth but it will be even more difficult if it is not
anticipated. It is of utmost importance that the public and especially policymakers
understand the global energy crisis and the underlying science».

(8776 3HakiB)

Ne8. World Trade Organisation

«Changes in the political environment and the technological development
are factors that both have changed the opportunity for countries to trade services
and products. It is easier for us to transfer information and transport the services
and products around the world.

Fisher slightly describes advantages and disadvantages of globalization. He
talks about different benefits and changes such as the new technology and its
effects in the business world of today, and he also mentions that the markets are
more open than before. He describes that the opponents of globalization claims
different disadvantages, such as companies moving their production to countries
where it is easier for them to produce without caring about labour laws, and that
WTO and other organizations are undemocratic and that underprivileged people‘s
interests are neglected.

One section in Australia that has benefited by the globalization is the wine
industry. It is a huge business and Australia is famous all over the world for the
different wines the domestic companies produce. Since Australian wine is as
popular as it is, the industry is benefited when the trade barriers and tariffs are
reduced. It is easier for the different wine companies to enter new markets and to
increase the sales. According to facts from the Australian government website
Australia is —one of the top wine-producing countries in the worldl. They

exported almost the double volume of wine compared to what was sold
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domestically. The government helps the entire wine industry in Australia in forms
of reducing barriers of trade. Countries that Australia exported the largest volumes
of wine to 2006/2007 were United Kingdom and United States but also Canada,
Germany and New Zealand were all large markets.

A section that has been disadvantaged by the globalization could be all the
workers in the different domestic industries that choose to move the production
overseas. If Australian companies expand overseas and move their production
these workers will compete evenmore when it comes to all the jobs available
within the country. The domestic supply of labour will be higher than the
companies demand and this will increase the unemployment. According to Homan
domestic companies will look at the opportunities overseas and come to establish
their production in other countries. The wages domestically will decrease since
there are fewer jobs than usual for the workers to apply».

(2464 3naka)

Ne9. World’s Largest Wind Turbine Would Be Taller Than the Empire
State Building

«Massive, flexible blades would bend with storm winds like the palm trees
that inspired them

Wind energy is soaring in the U.S.; the nation’s renewable energy capacity
has more than tripled in the past nine years, and wind and solar power are largely
responsible. Now businesses want to harness even more wind energy, at a cheaper
price—and one of the best ways to lower cost is to build bigger turbines. That’s
why an alliance of six institutions led by researchers at the University of Virginia
are designing the world’s largest wind turbine at 500 meters tall—almost a third of
a mile high, and about 57 meters taller than the Empire State Building.

Turbines are already noticeably larger than they were 15 or 20 years ago. Size

varies, but today’s typical wind farm towers stand around 70 meters tall, with
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blades about 50 meters long. Their power output depends on size and height, but it
generally ranges between one and five megawatts—on the upper end, that’s
enough to power about 1,100 homes. “There's this motivation to go to larger wind
turbines, and the reason is pretty much economics,” explains John Hall, an
assistant professor of mechanical and aerospace engineering at the University at
Buffalo, S.U.N.Y. One reason giant turbines are more cost-effective is that wind
blows stronger and more steadily at greater altitudes. Thus, “you capture more
energy” with a taller structure, says Eric Loth, project leader of the massive turbine
project, which is funded by the U.S. Department of Energy’s Advanced Research
Projects Agency—Energy (ARPA-E).

Another reason wind experts say bigger is better: longer turbine blades also
catch the wind more efficiently, and taller towers enable lengthier blades. A
turbine’s power is directly related to its “swept area”—the circular area covered by
the blades’ rotation—explains Christopher Niezrecki, a professor of mechanical
engineering and director of the Center for Wind Energy at the University of
Massachusetts Lowell. And this relationship is not linear—if blade length doubles,
a system can produce four times as much energy, Niezrecki explains. He notes that
bigger turbines also have a lower “cut-in” speed, the wind speed at which they can
start generating energy.

Loth’s team wants to design a 50-megawatt system with blades 200 meters
long, much larger than today’s wind turbines. If the researchers succeed, they
believe the turbine would be 10 times more powerful than existing equipment. But
the scientists do not intend to simply supersize conventional designs; they are
fundamentally changing the turbine structure. The ultralarge machine will have
two blades instead of the usual three, lowering the weight of the structure and
cutting costs. Loth says that reducing the number of blades would ordinarily make
a turbine less efficient, but his team is using an advanced aerodynamic design that
he says largely makes up for those losses.

The team also envisions these gigantic structures standing at least 80

kilometers offshore, where winds tend to be stronger and where people on land
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cannot see or hear them, according to Loth. But powerful storms hit such places—
off the U.S. east coast in the Atlantic Ocean, for example—so Loth’s team faced
the quandary of creating something massive that is also relatively lightweight and
still resilient in the face of hurricanes. To tackle the problem, the researchers
looked to one of nature’s own design solutions: palm trees. “Palm trees are really
tall but very lightweight structurally, and if the wind blows hard, the trunk can
bend,” Loth says. “We’re trying to use the same concept—to design our wind
turbines to have some flexibility, to bend and adapt to the flow.”

In the team’s design the two blades are located downwind of the turbine’s
tower, rather than upwind as they are on traditional turbines. The blades also
change shape with the wind’s direction, similar to a palm tree. “When the blades
bend back at a downwind angle, you don’t need to build them as heavy or strong,
so you can use less material,” Loth explains. This design also lessens the
possibility that strong winds will bend a spinning blade toward its tower,
potentially knocking the whole structure down. “The blades will adapt to high
speeds and start to fold in, so there are less dynamic forces on them,” Loth says.
“We’d like our turbines to be able to handle higher than 253-kilometer-per-hour
winds” in nonoperating conditions. Above a wind speed of 80 to 95 kilometers per
hour the system would shut down and the blades would bend away from the wind,
so they could withstand violent gusts, Loth adds.

The 500-meter turbine still faces challenges—there are good reasons no one
has yet built one close to this size: “How do you make 200-meter blades? How do
you put them together? How do you erect such a tall tower? Cranes only go so
high. And with offshore wind, [there are] additional complications,” Niezrecki
says. The team’s design includes a segmented blade that could be assembled from
pieces on site, but Niezrecki notes the wind industry has not quite figured out how
to segment the blades just yet. “There are lots of research questions to be
addressed,” he says. “It’s definitely high risk, but there’s also potential for high
reward as well. I don’t think those problems are insurmountable.” Hall also

questions whether such a massive turbine is the optimal size. “We are figuring out
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that bigger is better. The question is, how much bigger? We need to find that sweet
spot,” he says. “We’re going to learn a lot from this project.”

Loth and his team have yet to test a prototype; they are currently designing
the turbine’s structure and control system, and this summer they are building a
model much smaller than the real thing—about two meters in diameter. Next
summer they plan to construct a larger version with two 20-meter-long blades,
which will produce less than a megawatt of power and will be tested in Colorado.
Loth himself is not 100 percent certain his team’s mammoth turbine will become a
reality but he is sure it is worth trying. “This is a very new concept, so [there are]
definitely no guarantees it will work,” he says. “But if it does, it will revolutionize
offshore wind energy”».

(6282 3Haka)

Nel0. Israel Tests Wireless Charging Roads for Electric Vehicles

«New technology could power buses and cars on the go, but will it be cost-
effective?

Electric vehicles have long been a promising option for sustainable
transportation. They come with practical headaches like expensive, bulky batteries
that often need recharging, however. Israel is tackling those hurdles by investing in
roads that power electric buses—as they ride down the street. The government is
collaborating with Israeli start-up ElectRoadto install a public bus route in Tel
Aviv, using an under-the-pavement wireless technology that eliminates the need
for plug-in recharging stations.

Although still in its infancy, the technology could clear the three biggest
hurdles—cost, weight and range—that have held back the widespread adoption of
battery-powered vehicles for more than a century. First, though, ElectRoad will
have to demonstrate that its “inductive charging” technology can be scaled up
cheaply enough to be adopted on roadways worldwide. “It’s exciting because it’s

charging without wires,” says Tim Cleary, director of BATTERY, an energy-
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storage research laboratory at The Pennsylvania State University, who is not
involved in the project. “But unless it’s affordable and cost-effective it’s not going
to take off.”

ElectRoad is betting it will. Wireless charging means the electric buses can
carry a light, inexpensive battery instead of a bulky, costly one—and never have to
stop for recharging. And once a roadway is outfitted with the technology, it can
continuously power properly equipped vehicles. “You only need to pave for the
infrastructure one time, and that’s it. You can use it for all kinds of vehicles, so

bl

that’s a big advantage,” says Oren Ezer, chief executive and co-founder of the
four-year-old company.

So far, the firm’s only proving ground has been an 80-foot test route at its
headquarters in Caesarea. But the technology performed well enough for the
company to win a $120,000 grant from Israel’s Ministry of Transport and Road
Safety and approval to outfit a portion of a Tel Aviv bus route with their
technology, says Shay Soffer, chief scientist at the ministry. The route will be
around half a mile long and is slated to open in 2018. If all goes well, the
government plans to deploy the technology more widely, starting with an 11-mile
shuttle between the city of Eilat and the Ramon International Airport. “Tel Aviv is
the biggest city [in Israel], like New York on a small scale. If it will work in Tel
Aviv, it will work anywhere,” Soffer says.“I think in 10 years you’ll see a lot of
solutions like ElectRoad in our transportation.”

ElectRoad’s Ezer declined to give the price of the Tel Aviv project but says
the total cost of construction will be shared by the transport ministry, the city and
the company. The cost per kilometer of roadway will be a crucial factor in future
years as the company attempts to scale up. Israel joins a growing number of
nations exploring the technology. South Korea, for example, already has several
wireless bus routes around the country. The European Union is studying the
feasibility of widespread wireless charging, too. ElectRoad’s technology is
different, Ezer says, because the transformers are less expensive and the

installation process is faster and more efficient.
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Inductive charging has been around since the 1890s, when inventor Nicola
Tesla first discovered he could wirelessly power lightbulbs. Since then it has been
used in an array of devices ranging from phones to toothbrushes—but only
recently on the scale of a 13-ton bus. The buses are charged and propelled by
power from the interaction of two electromagnetic fields. Inverters installed along
the side of the road provide power to plates of copper embedded in the road.
Similar copper plates are installed on the bus’s underside. As the vehicle passes
over the charged roadway, the two fields interact and generate power.

ElectRoad says it can install the technology in an existing road with minimal
disruption, using two tractors that can fully equip one kilometer of roadway in a
single night. Each bus still needs a small onboard battery for a couple of reasons:
The first is to accelerate, because the jolt of energy required to propel a stationary
bus is far more than the energy it needs to coast down the street. The second is to
provide power on short stretches of road that are not fitted with the technology.
ElectRoad’s buses can travel off the charging road for about three miles.

The biggest advantages of wireless charging are that it allows for significantly
smaller batteries or the ability to travel longer distances with a larger battery. Both
are convenient, says Burak Ozpineci, who works on wireless technologies at Oak
Ridge National Laboratory in Tennessee. However, the cost of the infrastructure
and materials, especially copper, will likely be expensive, he says. Currently, the
metal costs about $2.60 per pound. In addition to costing more, wireless power
might not be as straightforward as simply plugging into a socket—the bus could
stray from the main strip, becoming misaligned and delivering less power,
according to Penn State’s Cleary.

In addition, the advantages of ElectRoad’s technology may become less
important as electric vehicle batteries get cheaper, lighter and more efficient.
Breakthroughs in engineering and chemistry have made batteries much more cost-
efficient over the past 15 years, says Dustin Grace, director of battery engineering
at Proterra, an electric bus company. A few years ago a typical electric vehicle

battery cost about $1,000 per kilowatt hour. But now many companies are down to
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$200 to $300 per kilowatt hour, and a few, including Tesla, General Motors and
Nissan, are even lower, according to Grace. “I’m in the camp where I see the cost
of lithium ions and energy storage just plummeting,” Grace says. “What these auto
manufacturers are finding when they’re getting into the $100-to-$200-per-kilowatt-
hour range is these vehicles are really on parity with other vehicles. They’re no
longer looking at batteries as this challenge that has to be solved.”

Ezer acknowledges battery prices are falling but emphasizes ElectRoad’s
solution is not for individual vehicles but for all-encompassing infrastructure that
can eventually serve entire cities. That’s where the savings are, he says. And
remember that small, light battery onboard? It is only used about 6 percent of the
time the vehicle is running, and thus can last as long as 25 years, Ezer asserts. By
contrast, conventional batteries in electric buses, like those made by Proterra, last
around six years.

Despite the challenges of scaling up, ElectRoad is optimistic about the
growing synergies between its vehicles and electric grids that are transitioning to
renewable energy sources like solar and wind, instead of fossil fuels. Eventually,
the company even hopes to make wireless charging a two-way street: not only
from road to bus but vice versa with the energy generated from braking, according
to Ezer.

And down the road, the start-up’s dreams are even bigger, Ezer says. “We
plan to start with buses, of course, but we believe in revolutionizing the entirety of
transportation.”»

(7223 3Haknm)

Nell. Wind and Solar Growth Outpace Gas
«More than half of electricity generation capacity added to the U.S. grid in

2016 came from renewable resources
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More than half of the roughly 24,000 megawatts of electricity generation
capacity added to the U.S. grid in 2016 came from renewable resources, according
to new findings from the U.S. Energy Information Administration.

The agency estimates that 60 percent of all utility-scale generation capacity
additions for the year were from wind and solar resources, while roughly 3 percent
came from hydropower, biomass, landfill gas and other sources.

Among fossil fuels, natural gas accounted for the largest share of new
electricity capacity in 2016, with an estimated 7,700 MW of new gas-fired power
coming online (32 percent of all new capacity), while nuclear capacity grew by
1,347 MW (5.6 percent), officials confirmed.

Utility-scale renewables have accounted for an increasingly large share of
total capacity additions over the past several years, rising from 40 percent of new
capacity in 2013 to 66 percent in 2015.

While the number of solar arrays and wind farms continued to rise overall in
2016, EIA noted that increased capacity does not necessarily translate into larger
shares of renewable power generation. That's because renewables like wind and
solar are intermittent and not available all the time, officials said.

The agency did report figures for monthly renewable energy generation over
the 12-month period.

In particular, EIA found that seasonal rains and melting snowpack in Western
states led to a surge in hydropower production last March; it was sustained into
April and May. The 2016 boost in hydropower from Western dams came as the
region recovered from drought conditions in 2014 and 2015, EIA said.

A windy winter, spring and fall also helped drive strong wind energy
production in 2016, although wind power and other renewable power production
was more evenly distributed both seasonally and geographically, the agency found.
Solar saw modest increases in output during the summer months and peaked in
July.

According to its most recent “Short-Term Energy Outlook,” also released

yesterday, EIA expects total renewable fuels used in the electric power sector to
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dip in 2017 before jumping by 7.3 percent in 2018. Consumption of non-hydro
renewable energy is forecast to grow by 1.3 percent in 2017 and by 9.8 percent in
2018.

EIA reported that most renewable generation comes from Western states,
which accounted for 63 percent of all U.S. hydroelectric power and 77 percent of
all solar generation in 2016. Roughly 72 percent of the nation's wind power came
from the Midwest and the South, notably Texas, while 24 percent came from
Western states.

In contrast to the growth in renewable energy, EIA this week also reported
that U.S. coal is expected to fall to its lowest level in nearly 40 years, at 743
million short tons. That vast majority of U.S. coal is burned to generate electricity.

Projected coal production for 2016 is down 17 percent from 2015, and it
continues an eight-year tumble from peak coal production in 2008. Coal's decline
last year was affected by a number of factors, including competition from low-cost
natural gas, higher-than-normal temperatures during the 2015-16 winter,
retirements of U.S. coal-fired power plants and reduced demand for U.S. coal
exports, the agency said.

In 2016, natural-gas-fired power generation surpassed coal-fired generation
for the first time, accounting for an estimated 34 percent of total electricity
generation, compared with coal's 30 percent share. EIA's most recent “Short-Term
Energy Outlook” forecasts that power-sector coal consumption in 2016 will be
roughly 681 million short tons, the lowest level since 1985».

(3734 3nakn)

Nel2. Ukraine Embraces the Renewables Revolution
«Wind and solar power are wallflowers in oil- and gas-rich Russia. Not so in
neighbouring Ukraine. With fears about Russian hegemony at a peak, the former

Soviet republic is ready to join the renewables revolution.
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“Energy independence has become a matter of national security for Ukraine,’
says Sergiy Savchuk, head of the state agency on energy efficiency and energy
saving in Kiev. “That’s why renewable-energy development is now a priority issue
for the Ukrainian government.”

In July, Ukrainian environment minister Ostap Semerak unveiled plans to
build a large solar power plant and a biogas facility in the wasteland around the
former Chernobyl reactor.

The announcement came just two weeks after parliament reopened the state-
owned exclusion zone around the shuttered nuclear site to development for
business and science.

The Chernobyl energy project will cost around US$1.1 billion, a sum that
means substantial foreign investment is required. It is part of Ukraine’s broader
ambition to step up renewable-energy capacity. According to the National
Renewable Energy Action Plan adopted in 2014, the government aims to almost
triple capacity for electricity production, transport and heating by 2020—from its
current level of around 9.3 gigawatts to more than 26 gigawatts. Renewables
would then supply about 11% of all energy consumed in Ukraine.

Despite the traumatic Chernobyl reactor meltdown in 1986, which
contaminated large parts of Europe and tempered Ukraine’s nuclear ambitions, the
country continues to produce about 50% of its electricity from a fleet of 15 Soviet-
built nuclear reactors.

Ukraine also depends heavily on oil and natural gas imported from Russia.
But political turmoil over Russia’s annexation of the Crimean peninsula in 2013
and ongoing pro-Russian unrest in the eastern Donbas region led to the strategic
rethink. Already, Ukraine has reduced its reliance on Russian fossil fuels, cutting
consumption of natural gas by about one-third since 2013.

Ukraine has significant untapped renewable-energy potential, finds a 2015
report by the International Renewable Energy Agency (IRENA) in Abu Dhabi,
United Arab Emirates—enough to support the 2014 plan. The largest country to lie

entirely within Europe (Turkey and Russia are mostly in Asia), it gets more
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sunshine than Germany, where photo-voltaic solar power now exceeds
40 gigawatts.

Ukraine also has good grid infrastructure, including high-voltage transmission
lines between Chernobyl and Kiev, says Dolf Gielen, director of IRENA’s
Innovation and Technology Center in Bonn, Germany.

But the economic environment is less favourable, Gielen says. Electricity
demand has declined in the years since the conflict with Russia escalated, and is
mostly met by existing nuclear and fossil-fuel sources. More-over, the exceedingly
high cost of investment in the politically unstable country might discourage
potential backers. As the first phase of implementing the 2014 action plan, Ukraine
Is scheduled to build 51 solar-power and 15 wind-power projects—an endeavour
that will cost an estimated $7 billion.

“Financing renewables in Ukraine is comparable to investing in parts of
Africa,” Gielen says. “Investors such as the European Bank for Reconstruction and
Development might still be interested, but the Chernobyl solar plant certainly can’t
be a purely commercial project.”

In Russia, things are different. Solar plants on the annexed sunny Crimean
peninsula have some 300 megawatts of capacity. But elsewhere, utility-scale wind
and solar plants are almost non-existent.

The Russian government does aim to tap the renewable-energy potential
afforded by the country’s Arctic regions, which are sun-drenched during northern
summers, and its warm, windy southern steppes. Hydropower already provides
17% of Russian electricity, but by 2020, other renewables will supply 4.5%, up
from less than 1% currently, according to the Kremlin’s energy strategy.

Yet experts doubt the target is achievable. “Manufacturing limitations mean
that Russia produces almost no wind turbines and solar panels,” says Deger
Saygin, a programme officer for IRENA in Bonn. Foreign capital has been in short
supply, because economic sanctions imposed by the European Union and the
United States in response to Moscow’s seizure of the Crimea unsettled potential

investors.
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In the short term, Saygin says, small, off-grid renewable-energy systems in
Siberia and Far Eastern provinces such as Kamchatka—where scattered
communities, mines and small industries have long relied on diesel generators—
are Russia’s prime opportunity in the clean-energy market. There are currently 13
solar plants operating in Yakutia, including the largest solar plant north of the
Arctic Circle, and some wind farms in Kamchatka. “Renewable energy in Russia,”
says Saygin, “is mainly driven by Siberia’s distance from the national grid.”»

(4974 3naxn)

Nel3. Dispelling 3 Myths about the Markets and Economy

«Several myths have taken hold among market watchers lately. They relate
to the state of the economy, the attractiveness of various asset classes and how the
Federal Reserve (Fed) should be judged in meeting its policy goals. Dispelling
these myths—with the help of economic facts, reliable financial measures and an
understanding of big-picture secular dynamics—can help investors better discern
the direction of the economy and markets.

Myth #1: The U.S. is suffering through a weak and disappointing
recovery that has resulted in a sluggish economy overall.

This myth fails to appreciate much about the character of the current
economic cycle, including that after a couple years of meager growth post-crisis,
the U.S. labor market has displayed considerable strength in recent years. In fact,
according to Bureau of Labor Statistics data as of June 2017, the U.S. has
employed roughly 16.4 million people since the beginning of 2010. Furthermore,
since 1970, the U.S. economy has only produced an unemployment rate of less
than 4.3% about 4% of the time (from March 1999 to February 2001), and we are
likely to again find ourselves in that range during the next few months.

This labor market recovery appears all the more impressive when it’s
considered in the context of structurally lower economic growth due to population

aging trends, as well as the technological disruptions being experienced by many
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industries. Demographic trends have shifted dramatically in the U.S. over the past
half century toward an older population, and hence potential growth has to be
structurally lower today, even as we hire great numbers of people (to say nothing
of deploying ever greater numbers of robots).

Myth #2: Investors will likely reduce fixed income exposure, as it looks
less attractive today and as additional supply is set to push yields higher.

This notion may make sense at a basic level, but it simply misses the
massive need for yielding assets in the current investment landscape, and the
dearth of available supply. In fact, nearly $200 billion has flowed into fixed
income funds year-to-date through the end of May, according to EPFR Global.
And this year alone, central banks are likely to buy roughly $1.4 trillion of fixed
income assets on only $1.9 trillion in net supply. This dynamic has resulted in a
very significant supply/demand imbalance within fixed income markets that is
likely to take quite some time to resolve.

Myth #3: Lower levels of unemployment always drive higher wage
growth and inflation.

Finally, there has been a widespread misunderstanding about how
the Phillips Curve has been operating during this cycle, with excessive faith placed
in the historic relationship between lower levels of unemployment driving higher
wage growth and inflation. Some evidence from Evercore ISI suggests that U.S.
states with the lowest unemployment rates have above-average rates of wage
growth, and vice versa. But in the aggregate, the relationship between
unemployment and inflation appears less strong now. Broad inflation will likely
follow unemployment much more slowly during this cycle than it has historically,
and it may well not dramatically overshoot the Fed’s 2% inflation target for a long
time.

This is thanks to technology-related deflationary pressures, including
efficiencies in employment sourcing and implementation, as well as robotic or
artificial intelligence substitution. Fascinatingly, the modern smartphone replaces

dozens of previously purchased products, and it does so today at a price point that
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is remarkably low. When you consider this substitution effect, along with the
dramatically reduced need for infrastructure, middlemen, shipping and logistics
attached to the replacement of hard goods by virtual ones, it’s abundantly clear
how technology is reshaping our economy.
The bottom line: Pervasive myths such as those above hold little importance
for the ultimate trajectory of the economy and the performance of asset markets».
(4019 3HakiB)

Nel4. 9 Common Effects of Inflation

«If you believe the hype, the Trump era could be defined by a return to
inflation after a long post-crisis stint of disinflation and, in some instances,
outright deflation. Since investors haven't seen significant price rises in years, it's
worth brushing up on the most common effects of inflation.

1. Erodes Purchasing Power

This first effect of inflation is really just a different way of stating what it is.
Inflation is a decrease in the purchasing power of currency due to a rise in prices
across the economy. Within living memory, the average price of a cup of coffee
was a dime. Today the price is closer to two dollars.

Such a price change could conceivably have resulted from a surge in the
popularity of coffee, or price pooling by a cartel of coffee producers, or years of
devastating drought/flooding/conflict in a key coffee-growing region. In those
scenarios, the price of coffee would rise, but the rest of the economy would carry
on largely unaffected. That increase would not qualify as inflation, since the only
the most caffeine-addled consumers would experience significant depreciation in
their overall purchasing power.

Inflation requires prices to rise across a "basket" of goods and services, such
as the one that comprises the most common measure of price changes,
the consumer price index (CPl). When the prices of goods that are non-

discretionary and impossible to substitute — food and oil — rise, they can affect
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inflation all by themselves. For this reason, economists often strip out food and
fuel to look at "core" inflation, a less volatile measure of price changes.

2. Encourages Spending and Investing

A predictable response to declining purchasing power is to buy now, rather
than later. Cash will only lose value, so it is better to get your shopping out of the
way and stock up on things that probably won't lose value.

For consumers, that means filling up gas tanks, stuffing the freezer, buying
shoes in the next size up for the kids, and so on. For businesses, it means
making capital investments that, under different circumstances, might be put off
until later. Many investors buy gold and other precious metals when inflation takes
hold, but these assets' volatility can cancel out the benefits of their insulation from
price rises, especially in the short term.

Over the long term, equities have been among the best hedges against
inflation. At the beginning of 1962, a share of the Walt Disney Co. (DIS) cost
$37.22 in current dollars. According to Yahoo Finance, that share would be worth
$1,623.08 at close on November 18, 2016, after adjusting for dividends and stock
splits. The Bureau of Labor Statistics' (BLS) CPI calculator gives that figure as
$202.78 in 1962 dollars, implying a real (inflation-adjusted) gain of 445%, or just
over 8% per year.

Say you had buried that $37.22 in the backyard instead. The nominal value
wouldn't have changed when you dug it up, but the purchasing power would have
fallen to $4.65 in 1962 terms; that's about an 88% depreciation, or roughly 1.6%
per year. (Of course not every stock would have performed as well as Disney: you
would have been better off burying your cash in 1962 than buying and holding a
share of Houston Natural Gas, which would merge to become Enron.)

3. Causes More Inflation

Unfortunately, the urge to spend and invest in the face of inflation tends to
boost inflation in turn, creating a potentially catastrophic feedback loop. As people
and businesses spend more quickly in an effort to reduce the time they hold their

depreciating currency, the economy finds itself awash in cash no one particularly
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wants. In other words, the supply of money outstrips the demand, and the price of
money — the purchasing power of currency — falls at an ever-faster rate.

When things get really bad, a sensible tendency to keep business and
household supplies stocked rather than sitting on cash devolves into hoarding,
leading to empty grocery store shelves. People become desperate to offload
currency, so that every payday turns into a frenzy of spending on just about
anything so long as it's not ever-more-worthless money.

From 1913 to December 1923, an index of the cost of living in Germany
rose by 153.5 trillion percent.

The result is hyperinflation, which has seen Zimbabwean consumers hauling
around wheelbarrow-loads of million- and billion-Zim dollar notes (2000s),
Germans papering their walls with the Weimar Republic's worthless
marks (1920s), Peruvian cafes raising their prices multiple times a day (1980s),
and Venezuelan thieves refusing even to steal bolivares (2010s).

4. Raises the Cost of Borrowing

As these examples of hyperinflation show, states have a powerful incentive
to keep price rises in check. For the past century in the U.S. the approach has been
to manage inflation using monetary policy. To do so, central banks rely on the
relationship between inflation and interest rates. If interest rates are low,
companies and individuals can borrow cheaply to start a business, earn a degree,
hire new workers, or buy a shiny new boat. In other words, low rates encourage
spending and investing, which generally stoke inflation in turn.

By raising interest rates, central banks can put a damper on these
rampaging animal spirits. Suddenly the monthly payments on that boat, or that
corporate bond issue, seem a bit high. Better to put some money in the bank, where
it can earn interest. When there is not so much cash sloshing around, money
becomes more scarce. That scarcity increases its value, although as a rule, central
banks don't want money literally to become more valuable: they fear
outright deflation nearly as much as they do hyperinflation (see section 7). Rather,

they tug on interest rates in either direction in order to maintain inflation close to a
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target rate (generally 2% in developed economies and 3% to 4% inemerging
ones).

A more theoretical way of looking at central banks' role in controlling
inflation is through the money supply. If the amount of money is growing faster
than the economy, money will be worth less and inflation will ensue. That's what
happened when Weimar Germany fired up the printing presses to pay its World
War | reparations, and when Aztec and Inca bullion flooded Habsburg Spain in the
16th century. When central banks want to raise rates, they generally cannot do so
by simple fiat; rather they sell government securities and remove the proceeds
from the money supply. As the money supply decreases, so does the rate of
inflation.

5. Lowers the Cost of Borrowing

When there is no central bank, or when central bankers are beholden to
elected politicians, inflation will generally lower borrowing costs.

Say you borrow $1,000 at a 5% annual rate of interest. If inflation is 10%,
the real value of your debt is decreasing faster than the combined interest and
principle you're paying off. When levels of household debt are high, politicians
find it electorally profitable to print money, stoking inflation and whisking away
voters' obligations. If the government itself is heavily indebted, politicians have an
even more obvious incentive to print money and use it to pay down debt. If
inflation is the result, so be it (once again, Weimar Germany is the most infamous
example of this phenomenon).

Politicians' occasionally detrimental fondness for inflation has convinced
several countries that fiscal and monetary policymaking should be carried on
independently. While the Federal Reserve has a statutory mandate to seek
maximum employment and steady prices, it does not need a congressional or
presidential go-ahead to make its rate-setting decisions. That does not mean the
Fed has always had a totally free hand in policy-making, however. Former

Minneapolis Fed president Narayana Kocherlakota wrote on November 15 that the
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Fed's independence is "a post-1979 development that rests largely on the restraint
of the president."”

6. Reduces Unemployment

There is some evidence that inflation can push down unemployment. Wages
tend to be sticky, meaning that they change slowly in response to economic
shifts. John Maynard Keynes theorized that the Great Depression resulted in part
from wages' downward stickiness: unemployment surged because workers resisted
pay cuts and were fired instead (the ultimate pay cut). The same phenomenon may
also work in reverse: wages' upward stickiness means that once inflation hits a
certain rate, employers' real payroll costs fall, and they're able to hire more workers

That hypothesis appears to explain the inverse correlation between
unemployment and inflation — a relationship known as the Phillips curve — but a
more common explanation puts the onus on unemployment. As unemployment
falls, the theory goes, employers are forced to pay more for workers with the skills
they need. As wages rise, so does consumers' spending power, leading the
economy to heat up and spur inflation; this model is known as cost-push inflation

7. Increases Growth

Unless there is an attentive central bank on hand to push up interest rates,
inflation discourages saving, since the purchasing power of deposits erodes over
time. That prospect gives consumers and businesses an incentive to spend or
invest. At least in the short term, the boost to spending and investment leads to
economic growth. By the same token, inflation's negative correlation with
unemployment implies a tendency to put more people to work, spurring growth.

This effect is most conspicuous in its absence. In 2016, central banks across
the developed world found themselves vexingly unable to coax inflation or growth
up to healthy levels. Cutting interest rates to zero and below did not work; neither
did buying trillions of dollars' worth of bonds in a money-creation exercise known
as quantitative easing. This conundrum recalls Keynes's liquidity trap, in which
central banks' ability to spur growth by increasing the money supply (liquidity) is

rendered ineffective by cash hoarding, itself the result of economic actors' risk
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aversion in the wake of a financial crisis. Liquidity traps cause disinflation, if not
deflation

In this environment, moderate inflation was seen as a desirable growth-
driver, and markets welcomed the increase in inflation expectations due to Donald
Trump's election.

8. Reduces Employment and Growth

Wistful talk about inflation's benefits is likely to sound strange to those who
remember the economic woes of the 1970s. In today's context of low growth, high
unemployment (in Europe) and menacing deflation, there are reasons think a
healthy rise in prices — 2% or even 3% per year — would do more good than harm.
On the other hand, when growth is slow, unemployment is high and inflation is in
the double digits, you have what a British Tory MP in 1965 dubbed "stagflation."

Economists have struggled to explain stagflation. Early on, Keynesians did
not accept that it could happen, since it appeared to defy the inverse correlation
between unemployment and inflation described by the Phillips curve. After
reconciling themselves to the reality of the situation, they attributed the most acute
phase to the supply shock caused by the 1973 oil embargo: as transportation costs
spiked, the theory went, the economy ground to a halt. In other words, it was a case
of cost-push inflation. Evidence for this idea can be found in five consecutive
quarters of productivity decline, ending with a healthy expansion in the fourth
quarter of 1974. But the 3.8% drop in productivity in the third quarter of 1973
occurred before Arab members of OPEC shut off the taps in October of that year.

The kink in the timeline points to another, earlier contributor to the 1970s'
malaise, the so-called Nixon shock. Following other countries' departures, the U.S.
pulled out of the Bretton Woods Agreement in August 1971, ending the dollar's
convertibility to gold. The greenback plunged against other currencies: for
example, a dollar bought 3.48 Deutsche marks in July 1971, but just 1.75 in July
1980. Inflation is a typical result of depreciating currencies.

And yet even dollar devaluation does not fully explain stagflation, since

inflation began to take off in the mid-to-late 1960s (unemployment lagged by a few
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years). As monetarists see it, the Fed was ultimately to blame. M2 money stock
rose by 97.7% in the decade to 1970, nearly twice as fast as gross domestic product
(GDP), leading to what economists commonly describe as "too much money
chasing too few goods," or demand-pull inflation.

Supply-side economists, who emerged in the 1970s as a foil to Keynesian
hegemony, won the argument at the polls when Reagan swept the popular vote and
electoral college. They blamed high taxes, burdensome regulation and a generous
welfare state for the malaise; their policies, combined with aggressive, monetarist-
inspired tightening by the Fed, put an end to stagflation.

9. Weakens (or Strengthens) the Currency

High inflation is usually associated with a slumping exchange rate, though
this is generally a case of the weaker currency leading to inflation, not the other
way around. Economies that import significant amounts of goods and services —
which, for now, is just about every economy — must pay more for these imports in
local-currency terms when their currencies fall against those of their trading
partners. Say that Country X's currency falls 10% against Country Y's. The latter
doesn't have to raise the price of the products it exports to Country X for them to
cost Country X 10% more; the weaker exchange rate alone has that effect.
Multiply cost increases across enough trading partners selling enough products,
and the result is economy-wide inflation in Country X.

But once again, inflation can do one thing, or its polar opposite, depending
on the context. When you strip away most of the global economy's moving parts it
seems perfectly reasonable that rising prices lead to a weaker currency. In the wake
of Trump's election victory, however, rising inflation expectations drove the dollar
higher for several months. The reason is that interest rates around the globe were
dismally low — almost certainly the lowest they've been in human history — making
markets likely to jump on any opportunity to earn a bit of money for lending,
rather than paying for the privilege (as the holders of $11.7 trillion in sovereign

bonds were doing in June 2016, according to Fitch).
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Because the U.S. has a central bank, rising inflation generally translates into
higher interest rates. The Fed has raised the federal funds rate three times
following the election, from 0.5%-0.75% to 1.0%-1.25%. Even so, the dollar's rise
was short-lived, and at the time of writing it has fallen below its pre-election
level».

(14701 3nHak)

Nel5. Molecular Technology Today

«One dictionary definition of a machine is "any system, usually of rigid
bodies, formed and connected to alter, transmit, and direct applied forces in a
predetermined manner to accomplish a specific objective, such as the performance
of useful work." Molecular machines fit this definition quite well.

To imagine these machines, one must first picture molecules. We can picture
atoms as beads and molecules as clumps of beads, like a child's beads linked by
snaps. In fact, chemists do sometimes visualize molecules by building models from
plastic beads (some of which link in several directions, like the hubs in a Tinkertoy
set). Atoms are rounded like beads, and although molecular bonds are not snaps,
our picture at least captures the essential notion that bonds can be broken and
reformed.

If an atom were the size of a small marble, a fairly complex molecule would
be the size of your fist. This makes a useful mental image, but atoms are really
about 1/10,000 the size of bacteria, and bacteria are about 1/10,000 the size of
mosquitoes. (An atomic nucleus, however, is about 1/100,000 the size of the atom
itself; the difference between an atom and its nucleus is the difference between a
fire and a nuclear reaction.)

The things around us act as they do because of the way their molecules
behave. Air holds neither its shape nor its volume because its molecules move
freely, bumping and ricocheting through open space. Water molecules stick

together as they move about, so water holds a constant volume as it changes shape.
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Copper holds its shape because its atoms stick together in regular patterns; we can
bend it and hammer it because its atoms can slip over one another while remaining
bound together. Glass shatters when we hammer it because its atoms separate
before they slip. Rubber consists of networks of kinked molecules, like a tangle of
springs. When stretched and released, its molecules straighten and then coil again.
These simple molecular patterns make up passive substances. More complex
patterns make up the active nanomachines of living cells.

Biochemists already work with these machines, which are chiefly made of
protein, the main engineering material of living cells. These molecular machines
have relatively few atoms, and so they have lumpy surfaces, like objects made by
gluing together a handful of small marbles. Also, many pairs of atoms are linked
by bonds that can bend or rotate, and so protein machines are unusually flexible.
But like all machines, they have parts of different shapes and sizes that do useful
work. All machines use clumps of atoms as parts. Protein machines simply use
very small clumps.

Biochemists dream of designing and building such devices, but there are
difficulties to be overcome. Engineers use beams of light to project patterns onto
silicon chips, but chemists must build much more indirectly than that. When they
combine molecules in various sequences, they have only limited control over how
the molecules join. When biochemists need complex molecular machines, they still
have to borrow them from cells. Nevertheless, advanced molecular machines will
eventually let them build nanocircuits and nanomachines as easily and directly as
engineers now build microcircuits or washing machines. Then progress will
become swift and dramatic.

Genetic engineers are already showing the way. Ordinarily, when chemists
make molecular chains - called "polymers" - they dump molecules into a vessel
where they bump and snap together haphazardly in a liquid. The resulting chains
have varying lengths, and the molecules are strung together in no particular order.

But in modern gene synthesis machines, genetic engineers build more orderly

polymers - specific DNA molecules - by combining molecules in a particular
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order. These molecules are the nucleotides of DNA (the letters of the genetic
alphabet) and genetic engineers don't dump them all in together. Instead, they
direct the machine to add different nucleotides in a particular sequence to spell out
a particular message. They first bond one kind of nucleotide to the chain ends, then
wash away the leftover material and add chemicals to prepare the chain ends to
bond the next nucleotide. They grow chains as they bond on nucleotides, one at a
time, in a programmed sequence. They anchor the very first nucleotide in each
chain to a solid surface to keep the chain from washing away with its chemical
bathwater. In this way, they have a big clumsy machine in a cabinet assemble
specific molecular structures from parts a hundred million times smaller than itself.

But this blind assembly process accidentally omits nucleotides from some
chains. The likelihood of mistakes grows as chains grow longer. Like workers
discarding bad parts before assembling a car, genetic engineers reduce errors by
discarding bad chains. Then, to join these short chains into working genes
(typically thousands of nucleotides long), they turn to molecular machines found in
bacteria.

These protein machines, called restriction enzymes, "read" certain DNA
sequences as "cut here." They read these genetic patterns by touch, by sticking to
them, and they cut the chain by rearranging a few atoms. Other enzymes splice
pieces together, reading matching parts as “glue here" - likewise "reading" chains
by selective stickiness and splicing chains by rearranging a few atoms. By using
gene machines to write, and restriction enzymes to cut and paste, genetic engineers
can write and edit whatever DNA messages they choose.

But by itself, DNA is a fairly worthless molecule. It is neither strong like
Kevlar, nor colorful like a dye, nor active like an enzyme, yet it has something that
industry is prepared to spend millions of dollars to use: the ability to direct
molecular machines called ribosomes. In cells, molecular machines first transcribe
DNA, copying its information to make RNA "tapes." Then, much as old

numerically controlled machines shape metal based on instructions stored on tape,
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ribosomes build proteins based on instructions stored on RNA strands. And
proteins are useful.

Proteins, like DNA, resemble strings of lumpy beads. But unlike DNA,
protein molecules fold up to form small objects able to do things. Some are
enzymes, machines that build up and tear down molecules (and copy DNA,
transcribe it, and build other proteins in the cycle of life). Other proteins are
hormones, binding to yet other proteins to signal cells to change their behavior.
Genetic engineers can produce these objects cheaply by directing the cheap and
efficient molecular machinery inside living organisms to do the work. Whereas
engineers running a chemical plant must work with vats of reacting chemicals
(which often misarrange atoms and make noxious byproducts), engineers working
with bacteria can make them absorb chemicals, carefully rearrange the atoms, and
store a product or release it into the fluid around them.

Genetic engineers have now programmed bacteria to make proteins ranging
from human growth hormone to rennin, an enzyme used in making cheese. The
pharmaceutical company Eli Lilly (Indianapolis) is now marketing Humulin,
human insulin molecules made by bacteriay.

(7203 3HaKm)

Nel6. Existing Protein Machines

«These protein hormones and enzymes selectively stick to other molecules.
An enzyme changes its target's structure, then moves on; a hormone affects its
target's behavior only so long as both remain stuck together. Enzymes and
hormones can be described in mechanical terms, but their behavior is more often
described in chemical terms.

But other proteins serve basic mechanical functions. Some push and pull,
some act as cords or struts, and parts of some molecules make excellent bearings.
The machinery of muscle, for instance, has gangs of proteins that reach, grab a

"rope" (also made of protein), pull it, then reach out again for a fresh grip;
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whenever you move, you use these machines. Amoebas and human cells move and
change shape by using fibers and rods that act as molecular muscles and bones. A
reversible, variable-speed motor drives bacteria through water by turning a
corkscrew-shaped propeller. If a hobbyist could build tiny cars around such
motors, several billions of billions would fit in a pocket, and 150-lane freeways
could be built through your finest capillaries.

Simple molecular devices combine to form systems resembling industrial
machines. In the 1950s engineers developed machine tools that cut metal under the
control of a punched paper tape. A century and a half earlier, Joseph-Marie
Jacquard had built a loom that wove complex patterns under the control of a chain
of punched cards. Yet over three billion years before Jacquard, cells had developed
the machinery of the ribosome. Ribosomes are proof that nanomachines built of
protein and RNA can be programmed to build complex molecules.

Then consider viruses. One kind, the T, phage, acts like a spring-loaded
syringe and looks like something out of an industrial parts catalog. It can stick to a
bacterium, punch a hole, and inject viral DNA (yes, even bacteria suffer
infections). Like a conqueror seizing factories to build more tanks, this DNA then
directs the cell's machines to build more viral DNA and syringes. Like all
organisms, these viruses exist because they are fairly stable and are good at getting
copies of themselves made.

Whether in cells or not, nanomachines obey the universal laws of nature.
Ordinary chemical bonds hold their atoms together, and ordinary chemical
reactions (guided by other nanomachines) assemble them. Protein molecules can
even join to form machines without special help, driven only by thermal agitation
and chemical forces. By mixing viral proteins (and the DNA they serve) in a test
tube, molecular biologists have assembled working T4 viruses. This ability is
surprising: imagine putting automotive parts in a large box, shaking it, and finding
an assembled car when you look inside! Yet the T, virus is but one of many self-

assembling structures. Molecular biologists have taken the machinery of the
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ribosome apart into over fifty separate protein and RNA molecules, and then
combined them in test tubes to form working ribosomes again.

To see how this happens, imagine different T, protein chains floating around
in water. Each kind folds up to form a lump with distinctive bumps and hollows,
covered by distinctive patterns of oiliness, wetness, and electric charge. Picture
them wandering and tumbling, jostled by the thermal vibrations of the surrounding
water molecules. From time to time two bounce together, then bounce apart.
Sometimes, though, two bounce together and fit, bumps in hollows, with sticky
patches matching; they then pull together and stick. In this way protein adds to
protein to make sections of the virus, and sections assemble to form the whole.

Protein engineers will not need nanoarms and nanohands to assemble
complex nanomachines. Still, tiny manipulators will be useful and they will be
built. Just as today's engineers build machinery as complex as player pianos and
robot arms from ordinary motors, bearings, and moving parts, so tomorrow's
biochemists will be able to use protein molecules as motors, bearings, and moving
parts to build robot arms which will themselves be able to handle individual
moleculesy.

(4116 3HaKiB)

Nel7. Designing with Protein

«How far off is such an ability? Steps have been taken, but much work
remains to be done. Biochemists have already mapped the structures of many
proteins. With gene machines to help write DNA tapes, they can direct cells to
build any protein they can design. But they still don't know how to design chains
that will fold up to make proteins of the right shape and function. The forces that
fold proteins are weak, and the number of plausible ways a protein might fold is
astronomical, so designing a large protein from scratch isn't easy.

The forces that stick proteins together to form complex machines are the

same ones that fold the protein chains in the first place. The differing shapes and
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kinds of stickiness of amino acids - the lumpy molecular "beads" forming protein
chains - make each protein chain fold up in a specific way to form an object of a
particular shape. Biochemists have learned rules that suggest how an amino acid
chain might fold, but the rules aren't very firm. Trying to predict how a chain will
fold is like trying to work a jigsaw puzzle, but a puzzle with no pattern printed on
its pieces to show when the fit is correct, and with pieces that seem to fit together
about as well (or as badly) in many different ways, all but one of them wrong.
False starts could consume many lifetimes, and a correct answer might not even be
recognized. Biochemists using the best computer programs now available still
cannot predict how a long, natural protein chain will actually fold, and some of
them have despaired of designing protein molecules soon.

Yet most biochemists work as scientists, not as engineers. They work at
predicting how natural proteins will fold, not at designing proteins that will fold
predictably. These tasks may sound similar, but they differ greatly: the first is a
scientific challenge, the second is an engineering challenge. Why should natural
proteins fold in a way that scientists will find easy to predict? All that nature
requires is that they in fact fold correctly, not that they fold in a way obvious to
people.

Proteins could be designed from the start with the goal of making their
folding more predictable. Carl Pabo, writing in the journal Nature, has suggested a
design strategy based on this insight, and some biochemical engineers have
designed and built short chains of a few dozen pieces that fold and nestle onto the
surfaces of other molecules as planned. They have designed from scratch a protein
with properties like those of melittin, a toxin in bee venom. They have modified
existing enzymes, changing their behaviors in predictable ways. Our understanding
of proteins is growing daily.

In 1959, according to biologist Garrett Hardin, some geneticists called
genetic engineering impossible; today, it is an industry. Biochemistry and
computer-aided design are now exploding fields, and as Frederick Blattner wrote

in the journal Science, "computer chess programs have already reached the level
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below the grand master. Perhaps the solution to the protein-folding problem is
nearer than we think." William Rastetter of Genentech, writing in Applied
Biochemistry and Biotechnology asks, "How far off is de novo enzyme design and
synthesis? Ten, fifteen years?" He answers, "Perhaps not that long."

Forrest Carter of the U.S. Naval Research Laboratory, Ari Aviram and
Philip Seiden of IBM, Kevin Ulmer of Genex Corporation, and other researchers in
university and industrial laboratories around the globe have already begun
theoretical work and experiments aimed at developing molecular switches,
memory devices, and other structures that could be incorporated into a protein-
based computer. The U.S. Naval Research Laboratory has held two international
workshops on molecular electronic devices, and a meeting sponsored by the U.S.
National Science Foundation has recommended support for basic research aimed at
developing molecular computers. Japan has reportedly begun a multimillion-dollar
program aimed at developing self-assembling molecular motors and computers,
and VLSI Research Inc., of San Jose, reports that "It looks like the race to bio-
chips [another term for molecular electronic systems] has already started. NEC,
Hitachi, Toshiba, Matsushita, Fujitsu, Sanyo-Denki and Sharp have commenced
full-scale research efforts on bio-chips for bio-computers."

Biochemists have other reasons to want to learn the art of protein design.
New enzymes promise to perform dirty, expensive chemical processes more
cheaply and cleanly, and novel proteins will offer a whole new spectrum of tools to
biotechnologists. We are already on the road to protein engineering, and as Kevin
Ulmer notes in the quote from Science that heads this chapter, this road leads
"toward a more general capability for molecular engineering which would allow us
to structure matter atom by atom."»

(4876 3naxiB)

Nel8. Second-Generation Nanotechnology
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«Despite its versatility, protein has shortcomings as an engineering material.
Protein machines quit when dried, freeze when chilled, and cook when heated. We
do not build machines of flesh, hair, and gelatin; over the centuries, we have
learned to use our hands of flesh and bone to build machines of wood, ceramic,
steel, and plastic. We will do likewise in the future. We will use protein machines
to build nanomachines of tougher stuff than protein.

As nanotechnology moves beyond reliance on proteins, it will grow more
ordinary from an engineer's point of view. Molecules will be assembled like the
components of an erector set, and well-bonded parts will stay put. Just as ordinary
tools can build ordinary machines from parts, so molecular tools will bond
molecules together to make tiny gears, motors, levers, and casings, and assemble
them to make complex machines.

Parts containing only a few atoms will be lumpy, but engineers can work
with lumpy parts if they have smooth bearings to support them. Conveniently
enough, some bonds between atoms make fine bearings; a part can be mounted by
means of a single chemical bond that will let it turn freely and smoothly. Since a
bearing can be made using only two atoms (and since moving parts need have only
a few atoms), nanomachines can indeed have mechanical components of molecular
size.

How will these better machines be built? Over the years, engineers have
used technology to improve technology. They have used metal tools to shape metal
into better tools, and computers to design and program better computers. They will
likewise use protein nanomachines to build better nanomachines. Enzymes show
the way: they assemble large molecules by "grabbing™ small molecules from the
water around them, then holding them together so that a bond forms. Enzymes
assemble DNA, RNA, proteins, fats, hormones, and chlorophyll in this way -
indeed, virtually the whole range of molecules found in living things.

Biochemical engineers, then, will construct new enzymes to assemble new
patterns of atoms. For example, they might make an enzyme-like machine which

will add carbon atoms to a small spot, layer on layer. If bonded correctly, the
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atoms will build up to form a fine, flexible diamond fiber having over fifty times as
much strength as the same weight of aluminum. Aerospace companies will line up
to buy such fibers by the ton to make advanced composites. (This shows one small
reason why military competition will drive molecular technology forward, as it has
driven so many fields in the past.)

But the great advance will come when protein machines are able to make
structures more complex than mere fibers. These programmable protein machines
will resemble ribosomes programmed by RNA, or the older generation of
automated machine tools programmed by punched tapes. They will open a new
world of possibilities, letting engineers escape the limitations of proteins to build
rugged, compact machines with straightforward designs.

Engineered proteins will split and join molecules as enzymes do. Existing
proteins bind a variety of smaller molecules, using them as chemical tools; newly
engineered proteins will use all these tools and more.

Further, organic chemists have shown that chemical reactions can produce
remarkable results even without nanomachines to guide the molecules. Chemists
have no direct control over the tumbling motions of molecules in a liquid, and so
the molecules are free to react in any way they can, depending on how they bump
together. Yet chemists nonetheless coax reacting molecules to form regular
structures such as cubic and dodecahedral molecules, and to form unlikely-seeming
structures such as molecular rings with highly strained bonds. Molecular machines
will have still greater versatility in bondmaking, because they can use similar
molecular motions to make bonds, but can guide these motions in ways that
chemists cannot.

Indeed, because chemists cannot yet direct molecular motions, they can
seldom assemble complex molecules according to specific plans. The largest
molecules they can make with specific, complex patterns are all linear chains.
Chemists form these patterns (as in gene machines) by adding molecules in
sequence, one at a time, to a growing chain. With only one possible bonding site

per chain, they can be sure to add the next piece in the right place.
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But if a rounded, lumpy molecule has (say) a hundred hydrogen atoms on its
surface, how can chemists split off just one particular atom (the one five up and
three across from the bump on the front) to add something in its place? Stirring
simple chemicals together will seldom do the job, because small molecules can
seldom select specific places to react with a large molecule. But protein machines
will be more choosy.

A flexible, programmable protein machine will grasp a large molecule (the
workpiece) while bringing a small molecule up against it in just the right place.
Like an enzyme, it will then bond the molecules together. By bonding molecule
after molecule to the workpiece, the machine will assemble a larger and larger
structure while keeping complete control of how its atoms are arranged. This is the
key ability that chemists have lacked.

Like ribosomes, such nanomachines can work under the direction of
molecular tapes. Unlike ribosomes, they will handle a wide variety of small
molecules (not just amino acids) and will join them to the workpiece anywhere
desired, not just to the end of a chain. Protein machines will thus combine the
splitting and joining abilities of enzymes with the programmability of ribosomes.
But whereas ribosomes can build only the loose folds of a protein, these protein
machines will build small, solid objects of metal, ceramic, or diamond - invisibly
small, but rugged.

Where our fingers of flesh are likely to bruise or burn, we turn to steel tongs.
Where protein machines are likely to crush or disintegrate, we will turn to
nanomachines made of tougher stuff».

(6044 3HaKM)

Nel9. No, We Can't Control Hurricanes from Space
«As Hurricane Irma winds down — and a message from a Florida sheriff —

saying that shooting guns at the storm would not turn it aside — brings to mind the
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question of why we can't control hurricanes. The short answer is that we can't
control weather at any scale, and hurricanes are no exception.

"We have no real idea how to control weather in the sense of a hurricane,"”
John Moore, a scientist at Beijing Normal University, told Space.com. "All that
realistically can be done is changing the thermodynamics of the system, which
largely means changing the sea-surface temperatures.”

Moore is the head of geoengineering at his institution — a discipline
devoted to the concept of using technology on a wide scale to change the Earth's
environment. Usually, the term is used in connection with mitigating the effects of
climate change. ldeas include spraying aerosols in the stratosphere and using
satellites to alter weather patterns. The latter is the premise of the upcoming movie
"Geostorm," in which a villain decides to try and use hurricanes as a weapon.

Some of the more conspiracy-minded web sites have posited that Irma was
the result of government experiments. The problem with that idea is that there isn't
any realistic way to control weather with satellites, Moore said. Reducing the
ocean surface temperature would cut down the number and intensity of hurricanes,
but "there is no physical model of how hurricanes evolve from birth, models are
statistical generated, and the same with the tracks they follow," he said. Such a
generalized model would be needed to control hurricanes.

The closest thing that anyone has come up with is to surround the Earth with
mirrors or shades that would reflect away light. Various proposals have been
floated over the years — James Early, in the late 1980s, proposed such an orbiting
shade that would sit between Earth and the sun at a stable point between the two;
he estimated it would cost $10 trillion. But that would just lower the temperature; it
wouldn't offer direct control of hurricanes.

Weather control has been a dream for decades. In 1996, the U.S. Air Force
commissioned a report called "Weather as a Force Multiplier, Owning the Weather
in 2025," which studied the idea of controlling weather to use it against
adversaries. The report describes inducing storms to impair the enemy's ability to

fly planes and creating muddy conditions, making it hard to move troops. But even
77



that report describes using satellites as more of a surveillance and measurement
tool rather than to directly control weather.

Many people have heard of seeding clouds to make rain; there are companies
that do it, notably Weather Modification, based in Fargo, North Dakota. Even that,
however, is imprecise. A story in Bloomberg in 2015 cited studies that showed
cloud seeding increased snowfall from 5 to 15 percent. Rainfall is harder to
measure exactly, but seeding clouds remains an uncertain business, according to
the scientists quoted by Bloomberg. Hurricanes, in any case, occur over a much
larger area than the rain clouds that a plane would seed.

Meanwhile, besides using satellites, spraying sulfur aerosols in the
atmosphere might be another method of reducing ocean temperatures. Moore said
that that is the best-understood method, and there is some data to show sulfur
might cool the planet down, since that's what happens when really large volcanoes
erupt. NASA's Earth Observatory noted in 2001 that global temperatures dropped
by 0.6 degrees Celsius (1 degree Fahrenheit) over about 15 months after Mount
Pinatubo in the Philippines erupted in 1991. That won't control a hurricane,
though. Meanwhile, there's the possibility that the sulfur aerosols will come back
to the ground with rainfall, and the effects of that are unpredictable, though the
amount of sulfur used would be dwarfed by what's emitted by power plants, Moore
said.

Could a satellite create a hurricane? Not with current technology. According
to NOAA, hurricanes form when the ocean surface is heated by the sun in late
summer. To do the equivalent, one would need some way to get energy to water --
perhaps something like a huge laser or microwave generator. Further, it would
have to be spread over a very large area. Even a billion-watt laser would be very
weak when the beam is spread over hundreds of square miles, and an array of
lasers would require hundreds of satellites.

Michael Mann, director of the Earth System Science Center at Pennsylvania
State University, wrote an editorial in the Guardian stating that climate change,

which is driven largely by human emissions of fossil fuels, has made hurricanes
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more intense, because there is more warm water in the ocean to feed them. Harvey
was just one example. (Other factors in the greater destructive nature of hurricanes
include more people moving to hurricane-prone areas: When a hurricane hit
Galveston in 1900, the island was destroyed and thousands died; Houston, 50 miles
northwest, had about 45,000 people. The city now has 2 million, according to the
U.S. Census, with the attendant housing and infrastructure.)

To keep hurricanes manageable, Moore said humans will probably just have
to reduce carbon emissions or get the carbon dioxide out of the atmosphere.

"There needs to be active removal of CO2 from the atmosphere as well as
declining emissions,” he said. "That is crucial for our survival as a civilization.
Geoengineering is just an emergency method, e.g., to prevent collapse of the ice
sheets raising sea level several meters, or large numbers of heat deaths and
depopulation of regions such as the Middle East. A few hurricanes are fairly small
beer in comparison with those issues — though obviously catastrophic for those
affected."»

(5782 3nakn)
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