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Beenenue

JlanHoe u3gaHue NpeaHa3HaYeHo ISl CTYJIEHTOB 3 Kypca HallpaBiIeHUs «DJIEKTPOIHEPreTH-
Ka U DJIEKTPOTEXHHUKa» 3a04HOM popmbl 0Oyuenus. Llens n3ydenus aucuurumibl «OCHOBBI HAYYHO-
TEXHUYECKOI'0 MEPEBO/Ia» CTYACHTaMU — OBJIAJIEHME OCHOBHBIMHM BMJIaMHU IE€PEBO/Ia ayTEHTUYHOIO
TEKCTa Ha aHTJIHMICKOM s3bIKe. B pesynbraTe 00y4eHHs CTYAEHTHI JOJDKHBI OBIIAIETh YMEHUSMHU BH-
JIETh CTPYKTYPY aHTJIMUCKOTO MPEAJIONKEHUS, BBIICIATh €r0 YaCTH U CBSI3U MEXK]ly HUMHU, BBITIOJHATD
JUTEPaTypHBINA MEPEBOJ; MONOHPATH MOAXOISIINN A JaHHOTO KOHTEKCTa BapUaHT IEpEeBO/ia CIIOB,;
COCTaBJISITh AHHOTAI[MOHHBIH MEePEeBOJI TEKCTA.

B xone u3ydeHus: TUCHUILUIMHBI CTYIEHThI TO3HAKOMSTCS ¢ pazaenoMm «I pammaruyeckue oc-
HOBHI niepeBojia. CHHTaKCUC» - 6 4acOB ayIUTOPHBIX 3aHATHI U 62 yaca CaMOCTOSITEIIbHOM PaOOTHI.

Bech HEOOXOQUMBINA TEOpEeTHUECKUN MaTepuai IO pasfesiaM IpPeICTaBlIeH B MEPBON YacTH
JAHHOTO 1OcoOus. MIHCTPYKIMS MO BBIIOJHEHUIO MOJHOTO MUCHbMEHHOTO M aHHOTAI[MOHHOTO Iepe-
BOJIa M3JIOKEeHA B npuiioxkeHun A. ITocne mpoureHust conepkaHus pasziena U MHCTPYKIUH CIIEAYET
BBITIOJIHUTH PEKOMEHAIUH T10 IMOJATOTOBKE KOHTPOJIBbHOU pabOThl M MPUCTYIUTh K UX BBITIOJHEHUIO.
Konrponsnast pabora mpencrasieHa B 16 Bapuantax. BeiOop BapuaHTa oCymiecTBIsETCS Mperoia-
BaTeJIeM COTJIACHO al(aBUTHOMY CIIUCKY CTYJEHTOB IPYIIIHL.

®opma NPOMEKYTOUHON aTTECTAIMH [0 TUCIUILUIMHE B ISITOM ceMmecTpe — 3aueT. [Jomyckom
K 3a4eTy SBJSETCS 3a4TeHHas KOHTpoJbHas pabota. [locie BBIMONHEHUS KOHTPOJBHOW pPabOTHI
odopmute ee cienyrommm obpazom: tutynsHas crpanuna (Ilpunoxenue b), MS Word, Times New
Roman, 14 nr., uarepsan — 1,5 (B Tabnumax — OAMHAPHBIN HHTEPBAN), MOJS: CiIeBa 2 cM, crpasa — 1
CM, CBEpXY U CHM3Y — 2 cM. Biioxxurte paboTy B CKOpPOCIIMBATEND C IPO3PAUHON 00JI0KKOM.

Cnatb paboty cienyer 3a 2 Henenu 10 ceccur. Ecim paboTa He 3a4TEHa, BEITIOJTHUTE padoTy
HaJ omMOKaMM U MPEeNOoCTaBbTE €€ Ha MPOBEPKY BMECTE CO CTAapbIM BapHMAHTOM, HE MEHSS TUTYJIb-
HBIU JIUCT.

[Tocobue crocobetByer opmupoBanuio komreTeHIMH OK-5 (crocoOHOCTH K KOMMYyHHKa-
MM B YCTHON M MHCbMEHHOHN ¢opMax Ha PYCCKOM M MHOCTPAHHBIX SI3bIKAX JUIS PEIICHUs 3a/1ad
MEKJIMIHOCTHOTO M MEKKYJIBTYPHOTO B3aMMO/ICHCTRHS).



1 MeTroanuyeckue yKa3aHusi 10 BbINIOJHEHHIO KOHTPOJIbHOM padoThl 1
BAPHAHTHI KOHTPOJBLHOM padoThI 32 5 cemecTp

1.1 MeToauuecKkue YKa3aHus 110 BBINTOJIHCHUTIO KOHTpOJ’[BHOifI paﬁoTLI 3a 5 ceMecTp

1. BuumartenbHO nmpouyMTAaliTe NpeaCcTaBJIeHHbIN HUKe CIPaBOYHbIH MaTepuan «I'pam-
MaTH4YecKHe OCHOBBI nepeBoaa. CHHTAKCHC» U NMOIIATOBYI0 HHCTPYKIMIO BBINIOJIHEHHUS MOJTHO-
ro NMCbMEHHOI'0 U AHHOTALMOHHOI0 NePeBO/a, NIPEeACTABJICHHYIO B IPHJIOKCHHH A.

I'pammamuueckue ocnoswt nepesooa. Cunmaxkcuc
PaccMmoTpum 6a30By10 KilacCH(PUKAIMIO PEITIOKEHHUH 110 CTPYKTYPE M THIIAM CBSI3H (CM. pHC.
1).

e el CNOXXHOCOYNHEHHOE
npocroe CNOXHOE |
———{Ilpegnoxenne )\ CNOXHOMOOYNHEHHOE

Pucynok 1 — CtpykTypa npeioxeHui

[IpocToe mpeanokeHrne UMEET B CBOEM COCTABE OJIHY OCHOBY (IIOJyIeKaIee + cKazyemMoe).

IIpumep: During recent years methods of measurement have changed considerably — 3a mo-
CIICJIHME TOJAbI METOJbl W3MEPEHUI 3HAYMTEIbHO H3MeHWIHCH (Methods — momexamee, have
changed — ckasyemoe).

CioxHOE MpEAJIOKKCHUC COCTOUT U3 IBYX WA Oonee IMPOCTBIX npezmo;erI/nTI, TO €CTb MOXET
coJiepKath JiBe U 00Jiee OCHOB.

B c10XXHOCOUMHEHHOM COIO3HOM MPEAJIOKCHUHN MPOCTHIC IMPEATIOKCHUA CBA3BIBAOTCA MCIKIY
c000# COYMHUTENBHBIMU cOr03aMu but, and.

IIpumep:The wave always travels in a direction at right angles to the wave front but its mo-
tion depends upon the relative direction of the lines of electromagnetic and electrostatic flux. - Bos-
Ha BCECraa pacIpoCTPaHACTCA B HAIIPABJIICHHUHU I1IOA IIPAMBIM YIJIOM K Q)pOHTy BOJIHBI, HO €€ IBUXXCHUC

3aBUCUT OT OTHOCUTEIBHOTO HANPABIEHUS JIUHUI 3JIEKTPOMAarHUTHOTO U 3JIEKTPOCTATUYECKOTO MO-
TOKOB.

Cno>XHOMOJYMHEHHBIE MPEATIOKEHUSI COCTOSIT U3 TIIaBHOTO MPEAIOKEHUS U OAHOTO WiH 0o-
Jiee IPUAATOYHBIX Ipeanoxkenuil. [IpuaaTounsle IpenoKeHnsl MOKHO NOJIETUTh Ha 5 TPYIIIL:

MPUAATOYHOE TOJIJIeKAIIee

MPUAATOYHOE CKa3yeMOoe

MPUAATOYHOE TOTIOJTHCHUE

MPUAATOYHOE ONPEACIUTEITHLHOE

MPUAATOYHOE OOCTOSITEIIbCTBEHHOE.

OcHoOBHBIE PUEMBI NTEPeBOAA MPeII0KeHUI

1. PaccMoTpyM OCHOBHBIE IIPHUEMBI NepeBosia npeiokeHui. [1epBblil U3 HUX KacaeTcss W3-
MEHEHHs THIIAa TPEAJIOKEHUH (CM. puc. 2).

3amMeHa CnoXHOro npeanoXeHna NpocTeiM 3aMeHa NpocToro npeanoXeHna CnoXXHbIM

3 ~_MiaMeHeHne TUNa NPeanokeHnin .
M3MEHEHWe TUNa CUHTAKCUYecKo ceasn | S yneHeHune n oBbeguHeHne NpeanoXeHuni

Pucynok 2 - M3MeHeHue TUNA MPEATOKEHUS
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a) 3amMeHa MPOCTOr0 MPEIOKEHHS! CIIOKHBIM.

IIpumep: The new plants using radiation are more easily controlled and produce a purer ma-
terial than the conventional plants. - HoBeiMu mpeanpusTHsIMHU, KOTOPBIC UCIONB3YIOT 3TOT METO/I,
Jy4llle YIpaBisTh U, KPOME TOTO, OHU BbIpaOaThIBAIOT Oo0Jiee YUCThIe MaTepuaibl (110 CPaBHEHHUIO C
OOBIYHBIMH).

Ilpumep: We have in mind the survivors of the Hiroshima and Nagasaki atomic bomb explo-
sions. - Ml uMeeM B BUY T€X, KTO YIIeIel ITociie aTOMHON OoMOapaupoBku Xupocumbl 1 Haracaku.

Oco0eHHO YacTo 3TOT MPUEM UCIOJIB3YETCS IPU MEPEBOJIE CIIOKHBIX CIIOB.

Ilpumep: Prudence dictates that each reactor should be provided with a massive, steellined
concrete containment structure. - B 1ensx mpemocTOpOKHOCTH KayKAbIii PEeakTop IOJDKEH pa3Me-

IIATLECS B TOJICTOCTEHHOM JKeJIE300€TOHHOM 30aHuH, CTCHBI KOTOPOI'O0 U3HYTPH HOKPLITHI CTAJIbHBI-
MM JHUCTaMU.

0) 3amMeHa CI0XKHOTO MPEATIOKEHUS TPOCTHIM.

HpI/IMeHeHI/Ie 9TOro nmpueMa OCHOBAHO Ha 3aMCHC PA3JIMYHBLIX BUIOB IMPUAATOYHBIX ITPCAIO-
JKeHnH MMPpUYaACTHBIMU O60pOTaMI/I M Ha UCIIOJb30BAHHUU CYHICCTBUTCIBHLBIX, OTIJIArOJIbHBIX CYHICCT-
BHUTCJIbHBIX B COYCTAaHHUH C IIPCAJIOTaMHU.

Ipumep: When application programs are being tested, it is sometimes necessary to simulate
missing services.

MOo>XHO TIepeBecTH, COXPAaHUB HCXOIHYIO CTPYKTYpPY: Kozoa nposooamcs ucneimanus npu-
KAAOHbIX npozpamm ...OI[HaKO, MOKHO NPpUAATOYHOC MPECAJIOKCHUC CBCPHYTH B CJIOBOCOUYCTAHUC. B
Xo00e ucnvlmanull npumadelx npozpamm, UHO20a 803HUKAe HeoOX00UMOCHIb 6 umumayuu omcym-
CMBYIOWUX PYHKYUL 0OCTYHCUBAHUSL.

ITpumep: Some terminals permit entries to be made before an expected response is received. -
a) Hekotopsle TepMUHAJIBI O3BOJISIOT TMEpeAaBaTh OYepeIHOE COOOIIEHHE 10 TOTO, KaK HOCTYIIUT
oXujaemMoe coobieHue. 0) ... He JOXKUAasICh OTBETa Ha MpeIbIayIIee.

CBepTHBaHI/Ie CJIOKHOT'O IPEAJIOKCHUS B IIPOCTOC Ha6J’IIOI[aeTC${ IIpH IepeBOAC KOHCTp}/'KI_II/Iﬁ
there iS, KOTa 3a CYmCCTBUTCIIbHBIM 060p0Ta CJICAYCT OIMPCACIIUTCIBHOC IICPCIIOIKCHUC!

Ilpumep: There are a number of stages through which a message passes between keying and
processing. - TlpoaBuxkenne cooOIeHUsT OT MOMEHTa Habopa €ro Ha KiiaBuaType 10 Hadajia oOpa-
OOTKH BKJIFOYAET HECKOJIBKO CTaZ[I/II\/'I.

Ipumep: There may well be a variety of responses produced by an exchange which may be
classified as normal, associated and error. - MHOKeCTBO OTBETOB, BhIpabaThIBAEMBIX B MpoIiecce 00-
MCHA, MOXXHO IMOApPa3aACIINThL Ha OOBIYHBIE OTBCTHI, ACCOINTUATUBHBIC U YBECAOMIICHUSA 00 omuoKax.

DTOT NpUeM MOKHO PEKOMEH/I0BAaTh U MPHU NEPEBOJIE€ HEKOTOPHIX KOHCTPYKIIUN C MECTOMME-
HUEM B KadecTBe (POpPMAIbHOTO TOJIeKAIIIETO:

Ipumep: 1t is exactly this composition that will do for our purpose. - 2tot xumuueckuii co-
CTaB TOYHO ITOJOMIET I HAIIEH IEITH.

IIpumep: It was not only this value that counted much. - He Tosibko 3Ta BenuunHa MMena
0oJBIIIOE 3HAUCHUE.

B) UneHeHue 1 00beAMHEHHE MTPEUIOKEHUH MTPH MEPEBOJIE.

OnHO ucxo/HOE MpeIokeHne (MPoCcToe WM CI0XKHOE) Mpeodpa3yercs B 2 UK bosee camo-
CTOATENBHBIX TMpennokeHuil. OCHOBHBIMU MPUYMHAMU MPUMEHEHUSI dTOTO MpHEeMa SBISETCS nepe-
2PYIHCEHHOCMb NPEONIOAHCEHUS. UHGOpMayuell U Ype3MEPHAs COHCHOCHb CIMPYKMYpPbl TIEPEBOIH-
MOTO TPEJIOKEHHUSL.



IIpumep: Another, related tool for the system manager is a monitor or trace program which,
though normally used in testing, can be invoked for a suspect program on line. - Emte ogaum pa6o-
YUM HHCTPYMCHTOM B pyKax CHCTEMHOI'O aJMHHUCTpATOpPa SABJISICTCA KOHTPOJIbHAA IIporpamma,
npe€aHasHauCHHas I O6H3py>K€HI/I$I HCHCHpaBHOCTeﬁ B cucTeEME. XOTSI OHA OOBIYHO HCIIOJIB3YCTCA
IIPU UCIBITAHUAX, €0 MOKHO BOCIIOJIb30BAaThCsl Ul IIPOBEPKHU B OHJIATHOBOM pEXHUME “TIOA03pHU-
TEJIbHOWU IMPOrPaMMBI.

OO0beMHEeHNEe MPEAIOKEHUN — 3TO MPUEM, COCTOSIIIHNA B MTPEoOpa30oBaHUU ABYX WU Ooee
CaAMOCTOSATCIIbHBIX HpeIIJ]O)KeHI/Iﬁ B OIHO (HpOCTOC NN CJIO)KHOG) MPCAJIOKCHUC TICPCBOJAIICTO A3bI-
Ka.

Ipumep: The physicist adopted the word “current” when he described the changed properties
of a wire connected to a voltaic battery as an electric current. In 1827 G.S. Ohm discovered the con-
stancy of the relation between electromotive force and current and gave the ratio the name of “resis-
tance”. - ®u3ukKU 0003HAYMIIN CIOBOM “TOK’ MPOLECC, TPOTEKAIOIUN B IPOBOAHUKE, COEAUHEHHBIM
C UCTOYHUKOM 3JIEKTPUYECKOW DHEPIUHU, a CIOBOM ‘‘COINPOTUBJIECHHE” Ty IMOCTOSHHYIO BEIUYMHY,
KOTOpasi, corjiacHo 3akoHy Oma, oTKpbITOMy B 1827 ., onpezenser cuily TOKa IpyU JaHHOM Harmps-
KCHUN.

F) M3MeHeHune TUIa CMHTAaKCUYSCKOM CBSI3U.

HM3MeHeHne Tuma CUHTaKCUYSCKUX OTHOILICHUM — HCpCBO,Z[‘ICCKI/Iﬁ IIpUCM, KOTOpBIﬁ 3aKJIro4ya-
€TCA B TOM, YTO B paMKax CIUHOI'O CJIOKHOI'O ITPCAJIOKCHUA (CJ'IO)KHOCOLII/IHCHHOFO HWJIN CIOXHOIIO -
LII/IHCHHOI‘O) MCHJCTCSA XapaKTCp CHHTAKCHUYECKOM CBSI3H MCKAY COCTaBHBIMHU YaCTAMU LCIIOTO.

3amMeHa Thna OpHUAATOYHBIX HDCI[JIO)KGHPIfl.

[Tpunarodnoe mpeasioKeHNE 3aMEHSIETCsl IPYTUM HIIH K€ CII0KHOCOYMHEHHOE TPeI0KEHUE
npeodpaszyeTcs B CI0KHONOJYMHEHHOE WJIM HAa000pOT.

IIpumep: 1f computers are ever to gain wide acceptance for process control they must be un-
derstood by the people who have to operate them. - J[;iist Toro 4T006I KOMIBIOTEPHI MOTYIHUITH HTHPO-
KO€ paclpoCTpaHEHHE B YNPaBIEHUH TEXHOJIOTHYECKUMH MPOLIECCaMH, JIIOJIU, paboTaolue ¢ KoM-
NbIOTEpaMH, JOJDKHBI BCE O HUX 3HaTh. (3aMeHa YCIOBHOTO MPUAATOYHOTO MPEIIOKECHUS] 00CTOs-
TENLCTBEHHBIM IIEJTH).

IIpumep: The problem is really of improving efficiency, so that nuclear fuel can compete with
free sunlight. - [IpoGiema 3akroUaeTCs B MOBBIIEHUH 3P PEKTUBHOCTH MTPe0OpPa30BaHUs SHEPTUH 10
TAaKOr'o YpOBH:, IPpHU KOTOPOM AACPHOEC TOIIIMBO MOIJIO OBl COonepHHU4YaThb C O€eCILIaTHBIM COJIHEYHBIM
CBETOM.

3aMeHa TOTYMHHUTEILHOW CBA3M HA COUMHUTENBHYIO.

3T10T IMpHUEM YallC BCCro UCIIOJIL3YCTCA IPHU MEPCBOAC CIOKHONMOAUNHCHHBIX HpeI[J'IO)KCHI/Iﬁ C
00CTOATENLCTBEHHBIM MMPUAATOYHBIM YCTYIIKH:

Ipumep: Although a.c. motors are more common, d.c. motors are unexcelled for applications
requiring simple, inexpensive speed control or sustained high torque under low-voltage conditions. -
,HBI/IFaTeJ'II/I NEPEMEHHOTO TOKAa UMECIOT ooiee IIUPOKOC NPUMEHECHUE, OJHAKO ABHUIaTCIIU ITOCTOSIHHO-
ro TOKa He3aMEHUMBI TaM, TJe TpeOyeTcs MPOCTOE M HEIOPOroe PeryJupoBaHUE TOKA WIH MOJIACP-
KaHHE BBICOKOT'O KPYTAIIETO MOMCHTA B YCIIOBUAX HU3KUX HaHpSI)KeHPIfI.

3ameHna MNOAYUHCHUA COYHMHCHUCM OCYHICCTBIIACTCA U IPU MEPCBOAC CIOKHOIIOAYNHCHHOT'O
MpEaAJIOKCHUA, COACPIKAIICTO 00CTOATENBLCTBEHHOE MpuaaToOYHOC BPEMCHU, OCOGCHHO, €CJIN 1ocCiaca-
Hee BBOJAUTCA TAKUMH coro3amu, kak after wim before.

Ipumep: It will not be long before more steel-making companies will be converting their ex-
isting facilities to the hybrid processes and will be taking advantages of higher efficiency in terms of




yield and production rates. - IIpo#ieT HEMHOTO BpeMEHH, U MHOTHE CTaJeIUTEHHbIE KOMITAHHH CTa-
HYT IPUCIIOCA0INBATh YK€ CYIIECTBYIONIME YCTAHOBKH K HOBBIM THOPHIHBIM MPOIECCaM, HCIIONIB3YS
UX MPEUMYIIECTBA B ITAHE MOBBIIICHUS IPOM3BOIUTEILHOCTH U BBITYCKA IPOTYKIIUH.

[praaToYHoe MPEUTOKEHHIE — ITOJUICIKAIICE M €0 IIEPEBO/L.

[TpunaTounoe mpeayiokeHne — MoJyIekaliee BBoAUTCs corozamu that, whether u coro3HbpIMU
cioBamu who, what, which, how, where, why, when.

[Tpunarounoe mpeioKeHHe-MoIexkaliee ¢ cor3oM that mepeBoAUTCS ¢ MOMOIIBIO COI03a
“T0, 4TO” 0€3 M3MEHEHHUsS TOPSAKA CJIOB WM C TMOMOIIBIO COIO30B «UTOY», «4TOOBD» (B MOCIIECTHEM
cj1ydac nnepeBoa HA4YMHarOT C I'NIaBHOI'O Hpe,Z[J'IO}KeHI/ISI).

Ipumep: It is not too far in the future when such designs may become practical. That they are
possible is not hard to see. - Hemaneko Oyayinee, Korjaa Takke MPOEKThI CTaHYT OCYIIECTBUMBI. B
TOM, YTO OHHM BO3MOKHBI, HETPYAHO yoeautbes. (HeTpyaHo yOeauThCsl, YTO OHH BO3MOKHBI).

Ilpumep: That the method is too complicated is obvious. - To, 4TO 3TOT METOJA CIUIIKOM
CJIO’KHBIN, OYEBHIHO. (OqCBH[[HO TO, YTO 3TOT METO/ CIIUIIKOM CJ10>1<HLII7I).

Ilpumep: What has been said above indicates one of the limitations of this method. To, uto
OBLIIO CKa3aHOo BBIIIC, YKA3bIBACT HA OAWH M3 HECAOCTATKOB 3TOr0 MCTOAA. (CKaSaHHOC BBIIIC YKa3bI-
BaeT ...)

Ipumep: What remains to be briefly mentioned is the role of these units. - Ocraercs kpaTko
YIIOMSIHYTB O POJIM 3TUX arperaToB.

I/IHOI‘I[a NpUAATOYHOC IIPCATIOKCHUC ITOJJICKAIICC, BBOAUMOC OTHOCUTCIbHBIM MCCTOMMCHH -
em what, mpeoOpasyercs B TJ1aBHOE, a TJIaBHOE — B IPUIAATOYHOE.

Ipumep: What is revolutionary about this instrument is that, for the first time, the pilot is pro-
vided with an indication which permits him to fly and navigate an aircraft manually with a degree of
accuracy and ease that approaches the performance of automatic control. - Dtot npuGop siBIsETCS
HOBATOPCKUM B TOM, YTO BICPBLIC ITHJIOT o0ecriedeH Takum YKa3aTcCJjieM, KOTOpBIfI IMMO3BOJIIACT EMY
JISTKO W TOYHO YIIPABJIATH CAMOJICTOM B PYYHOM PEKUME, OJIN3KOM K ABTOMATUYCCKOMY
YIIPaBJICHHUIO.

2. O3HaKOMbTeCh € 32JaHUSIMH KOHTPOJIbHOH padoThl M CONOCTABbTE KaXkK/10€e ¢ TeMaAMH
pasneJia.

3. Beinojinute 3a/IaHUA 110 NMOPSAAKY, HAYUHAA € MMOJHOIo0 MUCbMEHHOTI0 IMMepeBoaa TEK-
cTa.

1.2 BapuaHTbl KOHTPOJILHON PadoThI
Bapmuanr 1
|. BoInosiHMTE MOJTHBIH MUCHMEHHBIH NMepeBo TEKCTA.
I1. BbInoJIHUTEe AHHOTAIIMOHHBbIH MepPeBO TEKCTA.
I11. BeinosiHuTe cieayomme 3agaHnus:

1. BeimumunTe U3 TEKCTa NPEAIOKEHNUS, IIPU NEPEBOJE KOTOPHIX BBl UCIOIb30BAINA ITPUEMBL:
- 3aM€HAa IIPOCTOrO MPEMJIOKEHUS CIOKHBIM,



- 3aMEHa CJIOKHOTO TIPEIIOKESHHS TIPOCTHIM,
- YJICHEHUE TPEIIOKEHHI

- 00bCIMHEHHE TPEITIOKEHUH,

- UI3MEHEHHE TUIIa CHHTAKCHYECKOH CB3SIH.

Yxaosicume psioom ¢ ebinucanHvlM npeodiodceruemM npuem nepesood U nepesoo.

2. Haiigute B TeKcTe U BBIMUIIUTE 2 MPOCTHIX Ipeaoxenus. [lepeseaure.

3. Haiinmure B TEKCTE M BRIMMINNTE 2 JIOKHBIX TIpeaiokenus. [lepesenure.
TekcT 1J15 epeBoaa

Energy conservation has always proceeded along two main avenues. One involves new tech-
nology—Dby continually improving the efficiency of appliances or the mileage of automobiles, the
overall energy intensity (energy use per person) of society decreases.

Both the government and private industry have spent large sums of research-and-development
dollars on countless products that has lead to great improvements in the energy efficiency of prod-
ucts. The second major avenue is improvement of actual practice, whether at home, in a commercial
building or on the factory floor. It is based on the assumption that through ignorance, poor operation,
insufficient maintenance, priority conflicts or in some cases simply sloth, that energy is used less ef-
ficiently than the current state of technology allows.

One way of closing the gap between the current state of operations and what would be consi-
dered “best practice” is to formally examine energy use through energy audit. Using the term “audit”
literally, one “counts” the energy consumed (and paid for) and matches that to necessary energy uses
and practices that result in energy waste. Remedial actions arethen planned to minimize the energy
waste and save money. In reality, a one-for-one accounting of energy in versus energy out is rarely
done. The term audit is often avoided because of negative connotations.

Why are these negative connotations? Other terms used include “energy survey,
sessment,” or “energy use analysis.” All do essentially the same thing, namely examine how energy
is consumed and try to identify areas where energy and money can be saved.

Energy audits are classified according to the client served, falling generally under the catego-
ries of residential, industrial, and commercial. Commercial audits include public and semipublic
buildings like schools and hospitals and are sometimes referred to as institutional audits.

Audits are done by a variety of groups and agencies, again depending on the type of audit.
Most utilities have residential auditing programs. State and community agencies run a number of au-
diting programs for institutions and low-income housing. The people actually doing the work are ei-
ther employees of the funding organizations (from nonprofits and universities), or work at “for prof-
it” energy service companies (ESCOs), which either do contract work for the funding sources or
work directly for the client.

The scope of the audit also varies considerably. It can consist of anything from a brief walk-
through by an auditor who notes possible areas for improvement to a several month forty-person
study at a major manufacturing operation.

Nearly any type of audit is of some benefit. The simpler walkthrough type audits can be au-
tomated to point where a computer-printed report can be handed to the homeowner at the end of the
audit. (Consequently, the costs are quite modest). In larger auditing efforts significant engineering
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analysis often is required to generate customized recommendations that quantify both the costs and
benefits of a particular project.

A common phrase, which has been attributed to many different people, is that “you can’t con-
trol what you can’t measure.” This is particularly true of energy use and energy waste. One way
energy audits provide information to the client or end-user is by making measurements that show
energy waste and allow its magnitude to be calculated. Therefore the toolbox the auditor carries is
almost as important as the auditor him.

Bapuanr 2
|. BoInosiHMTE MOJTHBIH MUCHMEHHBIH NMepeBo] TEKCTA.
I1. BbInoJIHUTEe AHHOTAIIMOHHBIH MepPeBO/ TEKCTA.

I11. BoimosiHuTe clieqyroiue 3aJaHusi:

1. BemummTe U3 TeKCTa MPEeUIOKEHNUS, IPU TIEPEBO/IE KOTOPHIX BBl HCIIOIb30BAIN IIPHEMBI:
- 3aMEHa MPOCTOTO MPEJIOKEHHUS CIIOKHBIM,

- 3aMEHa CJI0)KHOTO MPETIOKEHUS IPOCTHIM,

- YJICHEHHE TPEII0KEHHH

- 00beJMHEHHE MTPEAIOKEHUH,

- U3MEHEHHE TUITa CHHTAKCUYECKOH CB3SH.

Vkaoswcume psaoom c evinucanHvlm npeonodceHuemM npuem nepesood u nepesoo.

2. Haiinute B TEKCTE M BBIMUIINUTE 2 IPOCTHIX Npeasioxenus. [lepeseaure.

3. Haiinure B TekcTe U BBIMUIINTE 2 OKHBIX Tpeqioxenus. [lepeBeaure.
TekcT 1J1 nepesoaa

Capacitors store electrical energy in the form of an electric field between two electrically
conducting plates. The simplest capacitor is two electrically conducting plates separated spatially. By
inserting a dielectric material (a poor conductor of electricity) between the two plates the capacity
can be greatly increased. The dielectric material used determines the major characteristics of the ca-
pacitor: capacitance, maximum voltage or breakdown voltage, and response time or frequency.

The first capacitor, the Leyden jar accidentally discovered in 1745, is a glass jar coated with
copper on the inside and outside. The inside and outside copper coatings are electrically connected to
a battery. The two spatially separated copper plates are the electrodes, and the glass is the dielectric
of the Leyden jar capacitor. The capacity to store electrical energy at certain frequencies and to pro-
vide high-power discharges makes a capacitor an essential component in most electrical circuits used
in electronics, communication, computers, manufacturing, and electric vehicles.

Capacitance is related to the area of the plates (A), the distance between the plates (d), and the
dielectric constant (€) of the material between the plates . The dielectric constant or permittivity of a
material is the increased capacitance observed compared to the condition if a vacuum was present
between the plates. Common dielectric materials are polystyrene (¢=2.5), mylar (¢=3), mica
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(e = 6), aluminum oxide (¢ = 7), tantalum oxide (¢ = 25), and titania (¢ = 100).

In the Leyden jar the dielectric is silica A capacitor, previously called a condenser, stores
electrical energy based on the relationship between voltage (V) and stored charge (Q) in coulombs as
shown in the equation C=QU. One farad of capacitance is a coulomb per volt of stored charge. The
voltage limit of a capacitor is determined by the breakdown potential of the dielectric material. Like a
battery, a capacitor is an electrical energy storage device. There are, however, significant differences
in how a battery and a capacitor store and release electrical energy. A battery stores electrical energy
as chemical energy and can be viewed as a primary source. Capacitors need to be charged from a
primary electrical source. During a constant current discharge, a battery will maintain a relatively
constant voltage. In contrast, a capacitor’s voltage is dependent on the “state of charge,” decreasing
linearly during a constant current discharge.

Capacitors are often combined in series or parallel, with the resulting circuit capacitance cal-
culated. An important relationship is the time constant of a capacitor. The time constant is based on
the product of the resistance and capacitance and is known as the RC time constant.

Electrochemical capacitors are also known as double layer capacitors, ultracapacitors, or su-
percapacitors. These devices are based on either double-layer charge storage or pseudocapacitance.
Electrochemical double-layer capacitors, originally developed by Standard Oil Company during the
1960s, store charge at the interface between an electrically conducting electrode such as carbon and
an ionically conducting electrolyte such as sulfuric acid. The double layer, first described by Her-
mann von Helmholtz in 1853, can be considered the equivalent of a parallel plate capacitor wherein
the distance of charge separation is given by the ionic radius of the electrolyte, while the solvent con-
tinuum is the dielectric.

BapuanT 3
|. BbInmosHuTe NOJIHBIH MUCbMEHHbIN NMepeBo TeKCTA.
I1. BbInmoJiIHUTe AaHHOTAIIMOHHBII MepeBO/ TEKCTA.
I11. BeimostHuTe cjieayoiue 3aJaHusi:
1. BBIHI/IHII/ITG 13 TCKCTAa HpGI[J'IO)KeHI/Ifl, HpI/I HGpCBO]IC KOTOpBIX BBI UCITOJIB30BaJIN HpI/IeMBII
- 3aM€Ha IPOCTOr'0 MPEIOKEHUS CI0KHBIM,
- 3aMEHa CJIOKHOTO MPEJI0KEHHS TPOCTHIM,
- YIEHEHUE MPeITI0KEHUI
- 00beIMHEHHE MTPETTOKEHUH,
- U3MEHEHHE THIIa CHHTAKCHYECKOW CB3SH.
Vxaosicume psoom ¢ 8binucannbim npedsiodceHueM npuem nepesood u nepesoo.

2. Haliiute B TEKCTE W BBIUILNATE 2 MPOCTHIX Npeaoxenus. [lepesenure.

3. HaiiguTe B TEKCTE U BBIIIUIIIUATE 2 TOKHEIX MMPECAIOKCHUA. HepCBCILI/ITe.
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TekcT 1J1 nepeBoaa

Cogeneration is the production of two useful forms of energy in a single energy conversion
process. For example, a gas turbine may produce both rotational energy for an electric generator and
heat for a building.

During the energy conversion process, an energy converter converts some form of energy to a
form having a more suitable use. A light bulb and a gasoline engine are two familiar converters.
People invest in electric energy to operate a light bulb because light is useful; likewise, people invest
in gasoline for energy to run the automobile internal combustion engine because automobiles are use-
ful. The laws of nature require that there be no loss of energy in the conversion. If 100 joules of ener-
gy are converted, then 100 joules remain after the conversion.

However, the laws of nature neither require the converted energy to be in the form we desire,
nor do they require that the other forms be useful. If the converter of 100 joules were a light bulb,
only about 10 joules would emerge as light. The other 90 joules would be heat. Touching an ordinary
light bulb when lit attests to the heat that is produced.

Efficiency is a practical measure of the performance of a converter: efficiency is equal to the
desired form of energy divided by the total energy converted. If the light converted 100 joules of
energy into 10 joules of light energy, we would say its efficiency is 10 + 100 = 0.1 or 10 percent.

Heat is always produced to some extent in energy conversion. In fact, when energy has gone
through all possible conversions, it ends up as thermal energy in the environment. The efficiency of a
steam turbine at a large electric power plant is about 50 percent. This means that 50 percent of the
energy converted is rejected as heat to the environment by massive cooling towers that are prominent
at power plant sites.

Heat is a useful energy commodity, so one must wonder why rejected heat is not put to some
use. The idea of cogeneration is to do just that. Evaluating the practical worth of thermal energy in a
substance such as water requires consideration of both temperature and the amount of the substance.

To understand this we say the thermal energy of a substance is equal to the number of mole-
cules times the energy per molecule. The thermal energy per molecule (i.e., the second factor) in-
creases with increasing temperature. So, even if the temperature is high, making energy per molecule
larger, the total will still be small if there are only a few molecules.

Similarly, if the temperature is low and a large number of molecules is involved, the total
thermal energy can be large. The temperature of the water removing heat from a steam turbine is
relatively low—only 10 to 15°C above the temperature of the environment—but a huge amount of
water is needed to remove the heat from the turbine, so the thermal energy transferred to the water
must be quite large. The thermal energy, although low-grade (about 80°F or 30°C), is appropriate for
heating buildings. In a scheme of relatively small scale called district heating, buildings are heated in
some towns and cities. But usually a power plant, especially a nuclear power plant, is well removed
from the city and the economics of piping the heat to where it is needed is very unfavorable—
requiring not only longer runs of piping, but resulting in greater heat loss from those longer runs.

Consequently, for remotely sited plants, the thermal energy is rejected to the environment and
goes unused.

Bapuant 4

|. BbInosiHMTE MOJIHBIH MUCbMEHHBbIH NMepeBO TEKCTA.
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1. BbInoJIHUTEe AHHOTAIIMOHHbIH MepPeBO/ TEKCTA.
I11. BeimostHuTE ClIeyIOIue 3aJaHusl:

1. BoinuiuTe U3 TeKCTa Npe/jIoKEeHUs., IPU NEPEBOI€ KOTOPHIX BbI HCHOJIb30BANIA IPUEMBI:
- 3aM€Ha IPOCTOr0 NPEAIOKEHHS CIHOKHBIM,

- 3aME€Ha CJIOKHOTO MPEIJIOKEHHS TPOCTHIM,

- YWICHEHUE NPEIIOKECHUIN

- 00bCIMHEHHE MPEITIOKEHUH,

- U3MEHEHHNE TUIIa CHHTAKCHYECKOM CB3SH.

Vxaosicume psoom ¢ 8binucannbvim npedsiodceHueM npuem nepesood u nepesoo.

2. Haiigute B TekcTe U BBIMUIIUTE 2 MPOCTHIX MpeaoxeHus. [lepesenure.

3. Haiigure B TekcTe M BBIMUIINUTE 2 JIOKHBIX TIpeuioxenus. [lepeBeure.
TexceT 1J1 mepeBoaa

Cogeneration or combined heat and power is the simultaneous production of heat and power
in a single thermodynamic process that has a history going back several centuries. Originally em-
ployed to save labor, its inherent fuel economy took it to the forefront of the industrial revolution in
the nineteenth century. More recently the environmental benefits tderived from reduced fuel con-
sumption have made cogeneration a significant factor in global environmental strategies, while cur-
rent trends towards utility deregulation and distributed power generation continue to bolster the mar-
ket for this technology.

Cogeneration encompasses several distinct thermodynamic processes of simultaneous heat
and power production. One utilizes air as a medium, another steam, a third employs heat rejected
from a separate combustion process, such as an internal combustion engine, and a fourth utilizes a
thermochemical process such as found in a fuel cell.

Although each process is distinct, they are often combined together to maximize the energy
production in a single thermodynamic system. The oldest form of combined heat and power is the
smokejack, developed in Tibet to turn prayer wheels during religious ceremonies. Captured Tartar
slaves introduced this device into Europe by the early fourteenth century and Leonardo da Vinci
sketched one around 1480. Commentators as diverse as Montaigne (1580), John Evelyn (1675), and
Benjamin Franklin (1758) mention smokejacks, which were small windmills installed inside a chim-
ney and powered by the hot air rising from fires. The rotary motion of the fan was used to power a
spit or lathe.

The amount of power produced would be dependent on the velocity and mass flow of the
heated air and the efficiency of the blades, but in general use the smokejack delivered approximately
one dog-power. Turnspit dogs were specifically bred to turn spits and other apparatus requiring rotary
motion, although children, slaves, and servants were also pressed into this labor, which was basically
a larger version of a hamster in a wheel.

Prior to the widespread electrification of farms in the mid-to—late twentieth century, Ameri-
can farms often had similar devices allowing all members of the farm community to contribute to the
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domestic workload, reminding us that the current leisurely life of our canine friends is a relatively
recent phenomenon.

Franklin also noted that the natural draft of a chimney was also able to turn a smokejack, an
idea recently promoted on a generative power using a large natural draft chimney with an air turbine.
In 1832, Charles Busby used a smokejack to power a pump to circulate water through pipes for
“warming and cooling the interior of buildings.” It is uncertain if Busby’s ‘“Patent Circulation”
achieved wide success, although it would have worked well since the flow of exhaust air through the
chimney would be directly related to the amount of circulated needed.

By the end of the nineteenth century, smokejacks had evolved into the hot air turbine, which
found application as aircraft turbosuperchargers before evolving into gas turbines. Some engines such
as the General Electric LM2500 have a separate hot air power turbine that converts hot exhaust air
into mechanical power.

An interesting use of air involved the use of compressed air for power distribution in urban
areas. Still widely used as a power source within factories, several cities in the mid- to late-nineteenth
century had compressed air public utility systems, with Paris being perhaps the largest example.

Bapmuant 5
|. BbInosiHMTE MOJTHBIH MUCHMEHHBIIH MepeBoj] TEKCTA.
1. BbInoJIHUTE AHHOTAIIMOHHBIN MEepPeBO/ TEKCTA.

I11. BoimostHuTe cjieayroiue 3aJaHusi:

1. BeinumumTe U3 TEKCTa NPeAoKeHus, Ipy NePEeBOIe KOTOPHIX Bbl UCIIOIb30BAIM IPHUEMBI:
- 3aMEHa IIPOCTOTO NMPEAJIOKEHUS CIO0KHBIM,

- 3aMEHA CJI0KHOTO MPEIJIOKEHUS IPOCTBIM,

- WICHEHNE NPEUI0KECHUN

- 00BbeIMHEHNE TPEIOKEHHH,

- I3MEHEHHE TUIIa CHHTaKCUYECKOM CB3SU.

Vkaoswcume psaoom c evinucanHvlm npeonodceHuemM npuem nepesooa U nepesoo.

2. Haiinure B TEKCTE M BBIMUIIKUTE 2 IPOCTHIX MpeasioxkeHus. [lepeseaure.

3. Haiinure B TekcTe U BBIMUIINTE 2 TOKHBIX Tpeqioxenus. [lepeBeaure.
TekcT 1J1 nepeBoaa

A simple pendulum with ignorable friction illustrates the conservation of mechanical energy.
Pulling the bob (the mass) from its lowest position and holding it, the pendulum has only potential
energy; the mechanical energy is all potential. When released, the pendulum bob gains kinetic energy
and loses potential energy, but at any instant the sum never differs from the sum at the beginning. At
the lowest point of the movement the potential energy is zero and the mechanical energy is all kinet-
ic. As the pendulum bob moves to higher levels, the potential energy increases, and the kinetic ener-
gy decreases.

14



Throughout the motion, kinetic energy and potential energy change continually. But at any
moment the sum, the mechanical energy, stays constant. A simple pendulum isolated from noncon-
servative forces would oscillate forever. Complete isolation can never be achieved, and the pendulum
will eventually stop because nonconservative forces such as air resistance and surface friction always
remove mechanical energy from a system. Unless there is a mechanism for putting the energy back,
the mechanical energy eventually drains and the motion stops.

A child’s swing is a pendulum of sorts. If you release a swing from some elevated position it
will oscillate for ta while but eventually will stop. You can push the swing regularly and keep it
going, but in doing so you do work and put energy back into the system.

When a spring is stretched by pulling on one end, the spring pulls back on whatever is pulling
it. Like the gravitational force, the spring force is conservative. Accordingly, there is potential energy
associated with the spring that is given by U = kx2 , where k, the spring constant, reflects the strength
of the spring and x is the amount of stretching from the relaxed position.

A horizontal spring with a mass attached to one end is a form of oscillator—that is, something
that periodically returns to the starting position. To the extent that the spring-mass system can be iso-
lated, the mechanical energy is conserved. When stretched but not yet in motion, the system has only
potential energy. When released, the mass gains kinetic energy, the spring loses potential energy, but
the sum does not change; it is conserved. Much like the oscillating pendulum, both Kkinetic energy
and potential energy change continually, but the sum is constant. Most people do not think of atoms
in a molecule as being connected by springs, yet the forces that bind them together behave like
springs, and the atoms vibrate.

The mechanical energy of the spring-like atomic system is an important energy attribute. A
better understanding of the spring-like characteristics of atoms in materials has made possible many
advances in sporting goods equipment, from graphite composite vaulting poles to titanium drivers for
golfers.

Even though mechanical energy is rigorously conserved only when a system is isolated, the
principle is elegant and useful. Water flowing over the top of a dam has both kinetic energy and po-
tential energy. As it plummets toward the bottom of the dam, it loses potential energy and gains Ki-
netic energy. Impinging on the blades of a paddle wheel, the water loses Kinetic energy, which is
transferred to rotational kinetic energy of the wheel. The principle provides an accounting procedure
for energy.

Bapuant 6
|. BbInmosHuTE NMOJIHBIH NMUCHbMEHHbIH MepeBo TEKCTA.
I1. BbInmoJIHUTE AaHHOTAIIMOHHBII MePeBO/] TEKCTA.
I11. BeimostHuTE Clleqyrolue 3aJaHusl:
1. BemummTe w3 TEKCTa MPEIOKEHUS, TIPU TIEPEeBOIC KOTOPHIX BBl HCITOIH30BAIA TPHEMBI:
- 3aMEHa MPOCTOTO MPEATIOKEHHUS CIIOKHBIM,
- 3aMEHa CJI0KHOTO MPETI0KEHUS TPOCTBIM,
- YWICHEHHUE TPEIOKECHHIA
- 00bEJMHEHNE NTPEAIIOKEHUH,

- I3MCHCHHUE THIIA CHHTAKCUUECKOM CB35H.
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Vxasicume psoom ¢ 8binucannvim npedsiodceHueM npuem nepesood u nepesoo.

2. Haliiyute B TEKCTE W BBIUILIUTE 2 MIPOCTHIX Mpesioxenus. [lepeBenure.

3. Haiinure B TekcTe M BBIMUIINUTE 2 JIOKHBIX Tipeioxenus. [lepeBeaure.
TekceT 115 nepeBoaa

Energy conservation typically involves making an investment that results in lower energy
running costs. An investor (or policymaker) is often confronted with a list of possible conservation
measures. The investor needs a way to rank the measures and then decide which are worth undertak-
ing. He or she ranks the measures with the help of an investment metric, such as the simple payback
time, the benefit-cost ratio, or return on investment. The investment metric provides a means of rank-
ing the opportunities, and then separates the attractive investments from those in which the money
would be better invested elsewhere.

Each investment metric has strengths and limitations. For example, the simple payback time
indicates the time required to recover the investment, but it ignores any benefits that may occur after
the payback time, so measures offering many years of benefits appear no better than short-lived ones.
A common drawback of these investment metrics is that the price of energy must be assumed. If the
energy price changes, then the payback time must be recalculated.

The CCE spreads the investment over the lifetime of the measure into equal annual payments
with the familiar capital recovery factor. The annual payment is then divided by the annual energy
savings to yield a cost of saving a unit of energy. A collection of conservation measures can be
ranked by increasing CCE. The measures with the lowest CCE are the most economically attractive.

A measure is cost-effective if its cost of conserved energy is less than the price of the energy
it displaces. For example, if a lighting retrofit has a CCE of 3 cents/kWh, then it will be worth doing
wherever the electricity tariffs are above 3 cents/kWh. Note that the price of energy does not enter
into the CCE calculation, only the decision about economic worthiness. A supply curve of conserved
energy is a devices for displaying the cumulative impact of a sequence of conservation measures.

It shows the potential energy savings and CCE of each measure. Figure 1 is an example of a
supply curve of conserved electricity for a commercial refrigerator. Each step represents a conserva-
tion measure. The step’s width is its energy savings and the height is its cost of conserved energy.

The supply curve is useful because it shows which measures should be selected first—the
ones on the left—and the cumulative energy savings. Measures with CCEs less than the price of the
saved energy are cost-effective. In the example, an energy price line has been drawn to show the cut
off point; those measures below the energy price line are cost-effective.

Behind the supply curve approach is a consistent bookkeeping framework. The same data for
each conservation measure must be collected and the same CCE calculation performed. This encou-
rages comparison among measures and is important when trying to assess the overall impact of many
small measures. Consistent treatment also permits generalizations about the impact of alternative se-
quences of measures and errors in estimates of energy savings, and minimizes double-counting of
energy savings.

For example, if a measure is implemented before its position in the sequence shown on the
curve, then the energy savings will equal or exceed those indicated, and the CCE will be lower than
in the original calculation. These features make the overall approach and results more robust even
when some numbers are not accurately known.
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Bapuanr 7
|. BoInmosiHMTE MOJTHBII MUCHMEHHBIIH NMepeBo/] TEKCTA.
I1. BbInOJIHUTEe AHHOTAIIMOHHBbIN MEePeBO/ TEKCTA.

I11. BeimosiHuTe Caienyomme 3aaHus:

1. BemummTe U3 TeKCTa MpeUIoKEeHNUs, IIPU TIEPEBO/IE KOTOPHIX BBl HCIIOIb30BAIN IIPHEMBI:
- 3aMEHa MPOCTOTO MPEIOKEHUS CIIOKHBIM,

- 3aMEHa CJI0)KHOTO MPEJIOKEHUS IPOCTHIM,

- YJICHEHHE TPEII0KEHHI

- 00beJMHEHHE NTPEAIOKEHUH,

- UI3MEHEHHE THITa CHHTAKCUYECKOH CB3SH.

Vkaoswcume psaoom c evinucannvlm npeonodceHuem npuem nepesood U nepesoo.

2. Haiinurte B TEKCTE M BBIMMUILKUTE 2 IPOCTHIX NpeasioxkeHus. [lepeseaure.

3. Haiigure B TekcTe M BBIMUIINTE 2 IOKHBIX Ipeqioxenus. [lepeBeaure.
TekcT 1J1 nepesoaa

The U.S. government has tracked consumption by energy source since 1949, the year when
petroleum overtook coal as the major source of energy. Petroleum consumption continued to increase
throughout the 1950s and 1960s due to increases in transportation and industrial demand, and as a
coal replacement for heating and electric power generation.

Natural gas consumption also increased during this period as it became the fuel of choice for
home heating. Following the Arab oil embargo of 1973, natural gas consumption declined until the
mid-1980s primarily due to the assumption that the nation was running out of natural gas and because
of legislation outlawing the use of natural gas for “low priority” uses. Energy conservation efforts in
the industrial, commercial, and residential sectors, primarily the improved energy efficiency of new
furnaces and boilers, also were instrumental in this decline. Petroleum consumption peaked later, in
1978, and then began to fall as older vehicles were replaced by more fuel-efficient models, and be-
cause of the effort of utilities to switch from petroleum as a fuel for generating electricity.

In the early 1970s, coal consumption once again equaled its earlier peak in the early 1950s
and continued to grab a larger share of the electricity-generation market due to the price and supply
problems of petroleum and natural gas.

Beginning in 1986 and through the 1990s, natural gas consumption rose again as the Federal
Energy Regulatory Commission began deregulating natural gas, and natural gas electricity generation
became the choice due to innovations improving the efficiency of generating technology. These new
plants were not only more efficient than coal-fired plants, but also less expensive and time-
consuming to construct. By 1998, natural gas consumption equaled its 1972 peak of 22.6 quadrillion
Btus.

Many nuclear power plants were ordered in the 1960s and early 1970s, but construction
slowed in the mid-1970s and halted in the early 1980s because of the high cost of construction, prob-
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lems with radioactive waste disposal, and political obstacles. Despite no new power plants being
built, better management and technology resulted in more energy generation during the late 1980s
and 1990s. In 1996, nuclear facility efficiency (the amount of power generated divided by the maxi-
mum possible generation) reached an all-time high of 76.4 percent. Although the amount of nuclear-
generated electricity more than doubled between 1980 and 1996 (2.74 to 7.17 quadrillion Btus), the
future contribution is certain to fall through 2020 for three important reasons: limited potential for
further gains in efficiency, many nuclear facilities are scheduled for retirement, and no new facilities
are planned.

Out of the 7 quadrillion Btus contributed by renewable energy, more than 95 percent comes
from hydroelectric power and biofuels (waste energy, wood energy, and alcohol). Geothermal, solar,
and wind are all very minor contributors. Renewable energy’s share is unlikely to grow because hy-
droelectric power faces political and environmental concerns about dams, no new geothermal sites
are planned, and biofuel potential is limited. Another major factor hindering growth in renewables
was the much lower than expected electric generating cost for coal and natural gas.

The projections made in about 1980 for the year 2000 were way off target. In terms of dollars
per million Btus of energy, coal was widely projected to reach $3 to $5, not $1, and natural gas was
projected to reach $4 to $8, not $2.

Bapuanr 8
|. BbInosiHMTE MOJIHBIH MUCHMEHHBIH NMepeBo TEKCTA.
I1. BbInoJIHUTEe AHHOTAIIMOHHBbIN MEePeBO/ TEKCTA.
I11. BeimostHuTe cjieayoiue 3aJaHusi:
1. Beimummure U3 Tekcra NpEAJIOKCHUS, ITPU MEPCBOJAC KOTOPHIX Bbl UCITIOJIB30BaJIU ITPUCMBI:
- 3aMCHa IIPOCTOTO MPEATIOKCHUSA CIIOKHBIM,
- 3aMCHa CJIOKHOI'O IPCIJIOKCHU ITPOCTHIM,
- YWICHEHUE IPEII0KEHUN
- 00beIMHEHHE MTPETIOKEHUH,
- I3MEHEHHE THUIIa CUHTAaKCUIECKOU CB3SH.
Vkaosicume psioom ¢ evinucanHviM npediodcenuemM npuem nepesood U nepesoo.
2. Haﬁ[[HTe B TEKCTE U BBIITUIINUTE 2 MPOCTHIX MPECAIOKCHUS. HepeBCIII/ITC.
3. Haiigure B TekcTe M BRITUIIHUTE 2 JIOKHBIX TIpeuioxenus. [lepeBeure.
TekcT 1J1 nepeBoaa

The control of energy in its various forms was always a necessity that became more relevant
with the increasing performance requirements of the twentieth century. The control of energy conver-
sion contributes to the optimization in performance and energy efficiency for all processes, machines,
and devices.

Technology developments from 1960 to 2000 in the areas of microelectronics and power elec-
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tronics made possible the development of more complex, efficient and reliable energy controls. In
this century there were significant technology mutations, with controls going from mechanical to
electromechanical devices, evolving gradually to full electronic controls without moving parts. Since
the 1970s electronic controls have been implemented more and more with programmable systems
through the use of microcomputers.

The complexity and reduced time constants of modern processes imply the adoption of high
performance programmable controllers. This requires not only higher processing speed but also more
advanced control algorithms that can optimize the process operation in real time.

Today, with the pressing need to achieve sustainable development, the reduction of the energy
losses and the optimization of all processes has promoted the continuous development and implemen-
tation of advanced energy control systems in all sectors. There is a need to have some measurements
or observations made on the relevant variables of the controlled system. The data is compared to a
reference, and that will cause some feedback on the process to be controlled, in order that value of
the controlled variables approaches the desired reference value.

Types of Controls

Manual Controls. The first methods used in energy control involved human intervention. The
operator was the sensor (i.e., using his eyes, ears, and hands or using additional devices to quantify
the values of the controlled variables), and he was also the actuator controller. The control of the
processes was slow and very ineffective. For example, in an old steam engine control the human op-
erator sees the instantaneous pressure and then manually regulates the power of the device (e.g., by
adding fuel to a boiler). But in today’s industrial reality, this control is not only ineffective but in
most cases is not possible.

Another example is the electric generators’ excitation control. Early systems were manually
controlled (i.e., an operator manually adjusted the excitation system current with a rheostat to obtain
a desired voltage). Research and development in the 1930s and 1940s showed that applying a conti-
nuously acting proportional control in the voltage regulator significantly increased generator perfor-
mance. Beginning in the 1950s most of the new generating units were equipped with continuously
acting electronic automatic voltage regulators (AVRS).

Mechanical Controls. Mechanical controls have been widely used in steam and internal com-
bustion engines. Although they are low-cost, they can only implement simple control strategies.

One of the oldest energy control systems is the steam engine speed control device, developed
by James Watt, consisting in the regulation of motor speed through input steam flow. This device is
purely mechanical.

Bapuant 9
|. BbInmosHHUTE NOJIHBIH MHCbMEHHBbIH NMepeBo TEKCTA.
1. BbInoJIHUTEe AHHOTAIMOHHBbIN MepPeBO/ TEKCTA.
I11. BeimostHuTE ClIeayoIue 3aJaHusl:
1. BemmumnTe U3 TeKCTa MPEeAoKeHus, IPU MEPEBOIe KOTOPHIX BBl HCIOIH30BAIN TPUEMBI:
- 3aM€Ha IIPOCTOr0 MPEAJIOKEHUS CIOKHBIM,

- 3aMEHa CJIOKHOTO IIPEIIOKEHUS IIPOCTHIM,
- YWICHEHUE IPEIII0KEHUN
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- 00bCTMHEHHE TPETIOKEHUH,
- UI3MEHEHHE TUIIA CHHTAKCUYECKOI CB3SIU.

Vxaosicume psoom ¢ 8binucannbim npedsiodceHueM npuem nepesood u nepesoo.

2. Haiigute B TeKcTe U BBIUIIUTE 2 TPOCTHIX Npeaoxkenus. Ilepeeaure.

3. Haligure B TekcTe M BBIMUIINUTE 2 JIOKHBIX Tpeioxenus. [lepeBeaure.
TekcT 1J15 epeBoaa

Electromechanical Controls. Electro-mechanical control devices are typically used for load
control (lighting, ventilation, and heating) in buildings with no feedback signal. The most common
device is the electromechanical timer, in which a small motor coupled to a gearbox is able to switch
electrical contacts according to a predefined time schedule. They are still in use today, applied to
loads with simple scheduling requirements.

Mechanical switches provide a simple manual interface to operate all sorts of loads, but they
suffer from all the drawbacks of manual control, namely in terms of speed of response, and also re-
quiring permanent operator awareness.

The first power control devices, with electric insulation between the low power input stage
and high power output stage, were electromechanical relays, introduced in the late nineteenth cen-
tury. They are still widely used today. Applying voltage to the magnetic field winding, an attraction
force will be generated between the mobile and fixed iron core that will switch the mobile terminal
COM (common terminal) between the normally closed (NC) and normally open (NO) position. Their
main advantages are high electric input/output insulation, a high input/output power ratio, high effi-
ciency, and low cost.

The disadvantages are the limitations in terms of commutation speed and the limited number
of operations (105-107 cycles). With the invention of the transistor, this type of device evolved into
the solid-state relay, which has the advantage of smaller size, higher reliability, and lower input pow-
er. The operation principle is based on a light emitting diode (LED), fed by a control signal, which
with the emitted light will excite the fototransistor. The zero-cross detector module will then control
the firing of the solid-state switches (thyristors), closing the load power circuit. In the late 1990s, the
integrated silicon electrostatic relay was introduced, available in an integrated circuit package that
has the advantages of small size and very low power consumption.

However, the output power is very limited, when compared to electromagnetic and solid-state
relays. Basically, the input voltage between a conductive fixed plate and a flexible plate creates an
electric field between them, which will generate an attraction force. The flexible plate will be def-
lected and its conductive terminal will switch the contacts.

Electronic Closed Loop Controls. After its development, the concept of closed loop control
has become one of the most common tools for systems control. Initially, automatic closed loop con-
trols were widely implemented with electronic analog circuits.

Electric power systems were one of the many applications that successfully used these types
of controls in power plants.

In electric power systems, it is essential to have permanent control of the power in electricity
production, transportation, and consumption. Because of speed and reliability requirements, electric
power systems were the first large systems to use a variety of automatic control devices for the pro-
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tection of different parts of the system.
A variety of electromechanical relays was used for the detection of abnormal operating condi-
tions (e.g.,overload, short-circuit, etc.), leading to the isolation of the faulty components.

Bapuant 10
|. BbInmoJHUTE NOJIHBIH MICHbMEHHBIH MepeBo TEKCTA.
1. BbInoOJIHUTEe AHHOTAIIMOHHBIH MepPeBO/I TEKCTA.

I11. BeimostHuTE ClIeqyIOIIue 3aJaHusl:

1. BeinuiuTe U3 TEKCTa NPEAI0KEHUs, IIPU NEPEBOJIE KOTOPHIX BbI UCIOIb30BAIN IPUEMBI:
- 3aMEHA IIPOCTOTO MPEMJIOKEHUS CIO0XKHBIM,

- 3aMEHA CJI0XKHOTO MPEAJIOKEHUS IPOCTBIM,

- YWICHEHUE IPEIII0KECHUN

- 00BbeIMHEHNE PEIOKEHHH,

- I3MEHEHHE TUIIa CHHTaKCUYECKOM CB3SU.

Vxaosicume psoom ¢ 8binucantbim nPedsiodceHueM npuem nepesood u nepesoo.

2. Haiigute B TekcTe U BBIMUIIUTE 2 MPOCTHIX Npeaoxenus. [lepeseaure.

3. Haiigure B TekcTe U BBITUIIHUTE 2 JIOKHBIX TIpeuioxenus. [lepeBeure.
Texkcr a1 nepesoaa

One of the most recent trends in energy control is the use of fuzzy logic. Fuzzy logic is a mul-
tivalued logic that allows intermediate values to be defined between conventional evaluations such as
yes/no, true/false, and black/white. Notions such as “rather warm” or “pretty cold” can be formulated
mathematically and processed by computers. In this way an attempt is made to apply a more human-
like way of thinking in the programming of computers. The employment of fuzzy control is com-
mendable for very complex processes, when there is no simple mathematical model, in highly nonli-
near processes, and if the processing of expert knowledge (linguistically formulated) is to be per-
formed.

Some applications for fuzzy logic control in the energy field are: automated control of dam
gates for hydroelectric power plants, prevention of unwanted temperature fluctuations in air-
conditioning systems, improved efficiency and optimized function of industrial control applications,
control of machinery speed and temperature for steel works, improved fuel con sumption for automo-
biles, and improved sensitivity and efficiency for elevator control. Fuzzy logic (control) is a way of
interfacing inherently analog processes that move through a continuous range to a digital computer
that likes to see variables as well-defined numeric values.

Let us consider for example the system to control the temperature in a building is directed by
a microcontroller that has to make decisions based on indoor temperature, outdoor temperature, and
other variables in the system. The variable temperature in this system can be divided into a range of

99, <

“states”: “cold,” “cool,” “nominal,” “warm,” and “hot.”
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However, the transition from one state to the next is hard to pin down. An arbitrary threshold
might be set to divide “warm” from “hot,” but this would result in a discontinuous change when the
input value passed over that threshold. The microcontroller should be able to do better than that. The
way around this is to make the states “fuzzy,” that is, allowing them to change gradually from one
state to the next. The input temperature states can be represented using “membership functions.”

The input variables’ state now no longer jumps abruptly from one state to the next, but loses
value in one membership function while gaining value in the next. At any one time, the “truth value”
of the indoor or outdoor temperature will almost always be in some degree part of two membership
functions: 0.6 nominal and 0.4 warm, or 0.7 nominal and 0.3 cool, and so on. Given “mappings” of
input variables into membership functions and truth values, the microcontroller then makes decisions
as to which actions to take based on a set of “rules” that take the form: IF indoor temperature IS
warm AND outdoor temperature 1S nominal THEN heater power IS slightly decreased.

Traditional control systems are in general based on mathematical models that describe the
control system using one or more differential equations that define the system response to its inputs.
In many cases, the mathematical model of the control process may not exist or may be too “expen-
sive” in terms of computer processing power and memory. In these cases a system based on empirical
rules may be more effective. In many cases, fuzzy control can be used to improve existing controller
systems by adding an extra layer of intelligence to the current control method.

Bapuanr 11
|. BbInmosiHMTE MOJIHBIH MUCHMEHHBbIH NMepeBo TEKCTA.
1. BbInoJiIHUTEe AHHOTAIIMOHHBbIH MEePeBO/ TEKCTA.
I11. BoimostHuTeE cienyouue 3aIaHus:
1. BeimumumTe U3 TeKCTa MPEeAoKeHus, PU MEPEeBOie KOTOPHIX BBl HCIOIb30BAIN TPUEMBI:
- 3aM€Ha IPOCTOr0 NPEMIOKEHHS CIOKHBIM,
- 3aM€Ha CJIOKHOTO MPEAJIOKEHHS TPOCTHIM,
- YWICHEHHUE IPEII0KECHUN
- 00beIMHEHHE NTPETIOKEHUH,
- UI3MEHEHHE THIAa CAMHTAKCUYECKOU CB3SIU.
Vkaosicume psioom ¢ evinucanHviM npediodceruemM npuem nepesood U nepesoo.
2. Haiinure B TEKCTE M BBIMUIINUTE 2 IPOCTHIX Mpeanoxenus. [lepeseaure.
3. Haiiaure B TekcTe M BRITUIIHUTE 2 JIOKHBIX TIpeuioxenus. [lepeBeure.
TekcT 1J1 nepeBoaa
Analog Displays
Analog displays are simple devices like mercury thermometers and pressure gauges in which

the variation of a physical variable causes a visible change in the device display. This information
can be used for monitoring purposes and for manual process control.
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Although simple and low-cost, most analog displays suffer from poor accuracy. Analog dis-

plays have been progressively replaced by electronic sensors.
Sensors

Both electronic and microcomputer-based controls require information about the state of the
controlled system. Sensors convert different physical variables into an electric signal that is condi-
tioned and typically converted to a digital signal to be used in microcontrollers. The trend in the con-
struction techniques of modern sensors is the use of silicon microstructures because of the good per-
formance and the low cost of this type of device. In the energy control scope the main quantities to be
measured are the temperature, pressure, flow, light intensity, humidity (RH), and the electric quanti-
ties of voltage and current.

Temperature. The simplest temperature sensor/control systems typically use a bimetallic
thermostat that integrates two superimposed metal plates with different expansion coefficients. Thus,
the deflection of the beam caused by a temperature increase will cause the opening of the contacts.
This device is typically used to control electrical heater equipment operation. The most common used
devices in temperature measurement are thermocouples, thermistors, semiconductor devices, plati-
num resistance thermometers, and infrared radiometers.

One widely used temperature sensor is the integrated circuit AD590 introduced by Analog
Devices. It generates a current whose value in pA (microamperes) is equal to the temperature in de-
grees Kelvin (K).

Humidity. Any instrument capable of measuring the humidity or psychrometric state of air is
a hygrometer, and the most common types used are psychrometers, dew-point hygrometers, mechan-
ical hygrometers, electric impedance and capacitance hygrometers, electrolytic hygrometers, piezoe-
lectric sorption, spectroscopic (radiation absorption) hygrometers, gravimetric hygrometers, and cali-
bration. The sensor response is related to factors such as wet-bulb temperature, relative humidity,
humidity (mixing) ratio, dew point, and frost point.

Pressure. Pressure so defined is sometimes called absolute pressure. The differential pressure
is the difference between two absolute pressures. The most common types of pressure-measuring
sensors are silicon pressure sensors, mechanical strain gauges, and electromechanical transducers.

Fluid Velocity. The flow of air is usually measured at or near atmospheric pressure. The typi-
cal instruments to measure fluid velocity are airborne tracer techniques, anemometers, pilot-static
tubes, measuring flow in ducts.

Flow Rate. The values for volumetric or mass flow rate measurement are often determined by
measuring pressure difference across an orifice, nozzle, or venturi tube. Other flow measurement
techniques include positive displacement meters, turbine flowmeters, and airflow-measuring hoods.

Light. Light level, or illuminance, is usually measured with a photocell made from a semicon-
ductor such as silicon.

Bapuanr 12
|. BoInosiHMTE MOJTHBIH MUCHMEHHBIH NMepeBo TEKCTA.
I1. BbInmoJIHUTE AaHHOTAIIMOHHBII MePeBO/] TEKCTA.

I11. BeinosiHuTe cieayomme 3aaHus:

1. Beimumure U3 TeKcTa OpCAIOKCHUS, ITPU NMEPCBOJAC KOTOPHIX Bbl UCITOJIB30BAJIN IPUCMBI:
- 3aMCHa IIPOCTOI0 NMPCAJIOKCHUS CIIOKHBIM,
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- 3aMEHa CJIOKHOTO TIPEIOKEHHS TIPOCTHIM,
- YJICHEHUE TPEIIOKEHHI

- 00bCIMHEHHE TPEITIOKEHUH,

- UI3MEHEHHE TUIIa CHHTAKCHYECKOH CB3SIH.

VYkaosicume psaoom c ebinucannvim npednodicenuem npuem nepesooa u nepesoo.
2. Haiigute B TeKcTe U BBIMUIIUTE 2 MPOCTHIX Npeaoxenus. [lepeseaure.

3. Haiinmure B TEKCTE M BRIMMINNTE 2 JIOKHBIX TIpeaiokenus. [lepesenure.

TekcT 1J15 epeBoaa

Lighting Controls

Generally in all sectors, light energy consumption is very significant, and typically, control
has been done manually or by electromechanical timers. The most sophisticated systems integrate
sensors and programmed microcomputer controls. In less important places or with irregular human
presence, it is common to use occupancy sensors that activate the lights.

Photosensors packaged in various configurations allow the control ambient lighting levels us-
ing building automation strategies for energy conservation. Some examples include ceiling-mounted
indoor light sensors that are used to continuously dim the available lights in order to produce the de-
sired light level.

Motor Controls

Most induction ac motors are fixed-speed. However, a large number of motor applications
would benefit if the motor speed could be adjusted to match process requirements. Motor speed con-
trols are the devices which, when properly applied, can tap most of the potential energy savings in
motor systems. Motor speed controls are particularly attractive in applications where there is variable
fluid flow. In many centrifugal pump, fan, and compressor applications mechanical power grows
roughly with the cube of the fluid flow. To move 80 percent of the nominal flow only half of the
power is required.

Centrifugal loads are therefore excellent candidates for motor speed control. Other loads that
may benefit from the use of motor speed controls include conveyers, traction drives, winders, ma-
chine tools and robotics.

Conventional methods of flow control used inefficient throttling devices such as valves, dam-
pers, and vanes. These devices, although they have a low initial cost, introduce unacceptable running
costs due to their inefficiency. Several speed control technologies can be used to improve motor sys-
tem operation. Electronic variable speed drives are the dominant motor speed control technology.
Figure 4 shows the power consumed by a motor driving a fan, using different flow control methods.
The main benefits of adjusting motor speed through the use of VSDs include better process opera-
tion, less wear in mechanical equipment, less noise, and significant energy savings (50% or more for
some type of applications).

With the development of power electronics, the introduction of variable speed drives (VSDs)
to control induction motor speed has become widespread. VSDs produce a variable frequency and
voltage output that will regulate the motor speed and torque. In the case of closed loop control, the
use of speed sensors (encoders) allows more precise control of the speed.

The most common VSD type is the inverter based VSD, in which the 3-phase supply is con-
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verted from ac to dc using a solid-state rectifier. Afterwards the inverter uses this dc supply to pro-
duce a 3-phase adjustable frequency, adjustable-voltage output which is applied to the stator wind-
ings of the motor.

The speed of the motor will then change in proportion to the frequency of the power supply.
Usually output voltage waveforms can be synthesised over the frequency range of 0-100 Hz.

HVAC Controls

Heating, ventilation, and air conditioning (HVAC) system controls are the link between vary-
ing energy demands on a building’s primary and secondary systems and the approximately uniform
demands for indoor environmental conditions.

Bapuanr 13
|. BbInosiHMTE MOJHBIH MUCHMEHHBIH NepeBo/ TEKCTA.
I1. BbInoJIHUTEe AHHOTAIIMOHHBbIH MEepPeBO/ TEKCTA.

I11. BoimostHuTeE Cilenyrouue 3a1aHus:

1. BeinmumuTe U3 TeKCTa NPEeAoKeHus, Py NEPeBOie KOTOPHIX BbI HCIIOIb30BAIN TPUEMBI:
- 3aM€Ha IIPOCTOr0 MPEAJIOKEHUS CIOKHBIM,

- 3aMEHAa CJIOKHOTO IIPEIIOKEHUS IIPOCTHIM,

- YWICHEHUE IPEIII0KECHUN

- 00beIMHEHHE MPETIOKEHUH,

- NI3MEHEHHE TUIIa CHHTAaKCUYECKOM CB3SU.

Ykaosrcume psoom ¢ evinucannvim npednodicenuem npuem nepesooa u nepesgoo.
2. Haiigute B TeKcTe U BBIUIIUTE 2 MPOCTHIX Npeasoxkenus. [lepeseaure.

3. HaiiguTe B TEKCTE U BBIIUIIINATE 2 JTOXHBIX MPEIJIOKCHUA. HepeBeI[HTe.

TekcT 1J1 nepesoaa

The earliest energy theorists were largely physical scientists, some of whom held that the
growth and increasing complexity of society were largely synonymous with “progress,” construed as
a movement toward the higher, the better, and the more desirable.

Nobel laureate chemist Wilhelm Ostwald (1907) was of this camp, although other eminent
scholars such as the Nobel laureate physicist Fredrich Soddy (1912) and Alfred Lotka (1925), a
founder of mathematical biology, also ventured ideas on the relation of energy and evolution yet
made no explicit connection.

Energy theorists of cultural evolution are concerned with the whole sweep of cultural evolu-
tion, from prehistoric hunters and gatherers to modern industrial societies. This global, secular pers-
pective is useful in assessing the relevance of ideas advanced to account for short periods of time in
the history of particular societies. Those who propose an energy theory of cultural evolution emphas-
ize the problem of causality-whether or not the amount of energy a society uses can be manipulated,
and if so, to what extent, by what means, and to what effect (Nader and Beckerman, 1978).

In the social sciences, steps toward an energy theory of cultural evolution were made by Brit-
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ish archeologists V. Gordon Childe (1936) and Graham Clarke (1946). However, the first figure in
the social sciences who fully developed an energy theory of cultural evolution is anthropologist Les-
lie White. White (1959) held that culture advances as a consequence of the ability to harness more
energy, although we are not to conclude that people, either individually or collectively, can choose to
vary their energy harnessing technology and thus vary the rest of their culture.

Causality in White’s view, runs from materialistic forces like environmental change, popula-
tion pressure, culture contact, and the like, to “superorganic” technological systems, and thence to
superorganic social and ideological systems. Technological systems may determine the rest of the
culture, but specific technology in turn can come about and continue in use through forces complete-
ly outside the conscious command of the participants in culture.

Sociologist Fred Cottrell’s thesis (1955, p. 2) was that “the energy available to man limits
what he can do and influences what he will do.” He later added that both material phenomena and
choice are involved in any human situation. However, human choice for Cottrell is not directed. To
varying degrees choices can be predicted, given information on individual values, the costs to the in-
dividuals of making various choices, and the power of the individuals in question to achieve their
choices.

One assumes that some element of chance is involved, but in a given situation a particular
choice may be predicted with a high level of confidence. Although Cottrell is far from White in his
rejection of radical determinism, he is equally far from many political philosophers prominent in the
history of the West, who assume that society simply represents the ongoing result of innumerable un-
constrained individual choices.

Howard T. Odum (1971), an ecologist, is the most diligent in his attempts to reduce all-or
nearly all-cultural phenomena to the currency of energy. On first examination his approach to cau-
sality is strikingly reminiscent of White. On closer examination, it seems that Odum holds a “possibi-
listic” position on causality, similar to that of Cottrell.

Bapuant 14
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TekcT 1J1 nepeBoaa

Lastly, Richard N. Adams (1975) claims intellectual descent from White. He also ranks the
cultural evolution of societies by the amount of energy harnessed, and sees the drive toward the har-
nessing of increasing amounts of energy by the whole fabric of human cultures as inevitable, as long
as energy is available to be harnessed. However, this statement does not amount to a prediction of the
course of any particular society.

Adams has modified White’s determinism so that only global processes are held to be deter-
ministic while local events may manifest a high degree of indeterminism (Lovins, 1976). Just how
much room this reexpression allows for the manipulation of a particular society’s energetic parame-
ters by national policy decisions is an open question.

All four theorists agree that the amount of energy available constrains possibilities for social
change and social action. They also agree on a relationship between energy use and the increase of
what is socially desirable. White decouples increasing amounts of harnessed energy from ideas of
what is more desirable. Cottrell is also concerned with cultural evolution on a macroscopic scale, fo-
cusing on the contrast and transition between “low energy” (unindustrialized, or “third world”) socie-
ties and “high-energy” (industrialized) societies.

Cottrell also recognizes that there is no necessary coupling, especially in the short term, be-
tween cultural evolution (defined again as the harnessing of increasing amounts of energy) and the
increase of what is socially desirable. Odum’s emphasis on feedback loops is that intricate feedback
linkages and a high degree of role specialization are necessary for the realization of individual worth.
He places a positive value on systemic stability.

This stability is achieved through the use of more energy than that employed by tribal
peoples, whom Odum considers to exist at the whims of a fickle natural environment, but less energy
than currently employed by industrial countries, which Odum considers to be running, as cancer
does, out of control. For him, the position seems to be that quality of life relates not to gross magni-
tudes of energy but to the complexity and stability of the system of energy production, distribution,
and use.

There is explicit coupling of growth of energy use without feedback controls with a deteriora-
tion of something like the quality of life. On the other hand, Adams argues that a deterioration in the
quality of life for some members of a society is an inevitable correlate of increased energy flow.

Energy policy debates having to do with the immediate future in the United States take a more
restricted range of time and space than do the global schemes of energy theorists. Further, some of
the primitive assumptions of these policy arguments run directly counter to assumptions of global
theorists.

Policy statements almost always assume, for instance, that energy use is the dependent varia-
ble which can be manipulated at will by political decisions (Nader and Milleron, 1979). Despite gen-
eral acceptance of some measure of harnessed energy as an index of cultural evolution, it has been
more than fifty years since anyone seriously argued that cultural evolutionary “advance” was in itself
a movement toward the higher, the better, and the more desirable.

Bapuanr 15
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I11. BoimostHuTE ClIeayrolue 3aJaHusl:

1. BeinmumuTe U3 TeKCTa NPeAoKeHus, Py NePeBOie KOTOPHIX Bbl UCIIOIb30BAIH IIPHUEMBI:
- 3aMEHa MIPOCTOTO MPEATIOKEHUS CIOKHBIM,

- 3aMeHa CJI0XKHOTO MPEATI0KEHUS TPOCTHIM,

- YWICHEHUE IIPEIII0KECHUN

- 00beIMHEHUE MPETI0KEHUH,

- UI3MEHEHHE THITa CHHTAKCUYECKOH CB3SH.

Vxaosicume psoom ¢ 8binucannbim nPedsiodceHueM npuem nepesooa u nepesoo.
2. Haliiute B TEKCTE M BBIUILIUTE 2 MPOCTHIX Npeaoxenus. [lepeseaure.

3. Haiigure B TekcTe M BBIMUIINUTE 2 JIOKHBIX Tpeioxenus. [lepeBeure.

TekcT 1J1 nepesoaa

There is reason to believe that social organization, the framework within which we operate on
a daily basis, may be strongly influenced by energy capability to produce, consume, store, or distri-
bute. In one well-documented example (White, 1962), the pattern of energy control led to drastic
change in social organization. The significant technological innovation responsible for the rise of
feudalism in Europe was the introduction of the stirrup. The effect of the stirrup was to permit the
concentration of greater force on the tip of a spear or the edge of a sword than could be achieved by a
rider without stirrups, and to permit the rider to withstand greater force without being unhorsed.

The horse had been in common use in Europe for centuries. What changed was not the gross
amount of energy available, but the proportion of it that could be concentrated, and the speed and
precision with which that concentrated energy could be released. The single consequence of this in-
novation was that, as arms and armor evolved to the full potential of a cavalry, and the support and
forage of horses became requisite for military success, warfare became too expensive for serfs, who
could afford neither the equipment nor the land necessary for mounted war.

The result was the “flowering” of knighthood, the code of chivalry, the tying of ownership of
land to the vassalage of its occupants, the tying of ownership of wealth to public responsibility, and
the rest of the distinctive characteristics of feudalism. The control of a particularly important means
of locally distributing energy led to a vast change in society itself.

It is anthropological commonplace that those who control scarce but necessary resources con-
trol, in large measure, the society that depends on those resources. Around the turn of the nineteenth
century and somewhat later, railroads dominated large scale transportation in this country. The own-
ers of railroad companies also dominated political life to an extraordinary degree (Boyer and Morais,
1955).

At the grassroots level there was distrust and outright hatred of the railroad companies and
their owners which brought us perhaps closer than we have ever been to class warfare in the United
States. Nevertheless, the building of railroads led inexorably to capital intensive, highly centralized
control. The power of the railroads was diminished, not only by federal regulation, as history books
sometimes argue, but also by the rise of motor vehicles and public roads as viable alternatives. With
private trucks and cars the monopoly of a small segment of the population on the scarce “resource” of
long range transportation was broken. There is some parallel with nuclear reactor technology since
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nuclear power is centralized, heavily regulated, subsidized by government, and crucially dependent
upon selling prowess quoting scientific and engineering expertise.

Discussions of technologies have not always related to organization and values. Certainly
since 1945 the bulk of the discussion has concentrated upon technical issues, such as the adequacy of
the emergency core cooling system in light water reactors or the question of nuclear waste. However,
the breakthroughs on safety and vulnerability resulted from studies of the culture of nuclear power.
Charles Perrow (1999) argues that accidents are “normal” because they are built into the system.

Bapuanr 16
|. BoInosiHMTE MOJTHBIH MUCHMEHHBIH NMepeBo] TEKCTA.
I1. BbInoJIHUTEe AHHOTAIIMOHHBIH MepPeBO/ TEKCTA.

I11. BoimosiHuTe clieqyroiue 3aJaHusi:

1. BemummTe U3 TeKCTa MPEeUIOKEHNUS, IPU TIEPEBO/IE KOTOPHIX BBl HCIIOIb30BAIN IIPHEMBI:
- 3aMEHa MPOCTOTO MPEIOKEHUS CIIOKHBIM,

- 3aMEHa CJI0)KHOTO MPETIOKEHUS IPOCTHIM,

- YJICHEHHE TPEII0KEHHH

- 00beJMHEHHE MTPEAIOKEHUH,

- U3MEHEHHE TUITa CHHTAKCUYECKOH CB3SH.

Vkaoswcume psaoom c evinucanHvlm npeonodceHuemM npuem nepesood u nepesoo.
2. Haiinure B TEKCTE M BBIMUIINTE 2 IPOCTHIX MpeasioxkeHus. [lepesequre.

3. HaiiguTe B TEKCTE U BBIIUIIINATE 2 TOKHBIX MMPEAIOKCHU. HepeBe):[I/ITe.

TexkcT 1J1 nepesoaa

The sociopolitical consequences of increased commitment to nuclear technologies which re-
presentonly 5 percent of world energy, raises questions of democratic decision-making to safeguard
the environment and health and safety of the general public (Holdren, 1976). Some ask if it is worth
the price.

Research on the social and political implications identifies the crucial contrast between vul-
nerable and nonvulnerable technologies, and between technological waste and social waste. Areas of
consensus and dissent appear, suggesting that the way energy is used and the purpose to which it is
put are important to acceptance if not satisfaction. For example, in Europe, North America, and else-
where a consensus is forming against wasteful engineering design. Few people would express them-
selves against improved miles per gallon or improved efficiency of refrigerators. There is more likely
to be dissent on social waste; people would be more likely to object to car-pooling or trading autos
for mass transit. With regard to solar strategies there might be consensus on the democratizing effect
of direct solar technology-after all, the sun falls on the rich and the poor, the weak and the powerful,
the famous and the anonymous.

Particularly the issue of decentralized solar power is symbolic of a greater issue: the preserva-
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tion of liberty and equity through maintaining some independence from the “big system” (Stanford
Research Institute, 1976). Centralized solar energy systems would have few of the dangers associated
with highly vulnerable supply technologies, but there is expressed dissent at least among experts.
Whatever the disagreements, it is clear that at issue is the value placed on freedom.

A shift in values

Movement to redirect technological progress has brought about an “efficiency revolution” and
the notion of a new industrial revolution incorporating, for example, the production of hypercars,
compact fluorescent lamps, water drip systems, desk top computers that give more for less. Such
movement is fueled by the realization that if Northern lifestyles spread globally it would take several
globes to accommodate such life styles. It is well documented that the world’s well-to—do minority
uses the most energy, produces the greatest amount of pollution, and contributes greatly to the green-
house effect.

The efficiency revolution is in direct contradiction to supply side wizardry or high tech fanta-
sies of fast breeder reactors, mega-fertilizer factories, gigantic water projects, preferring instead di-
rect solar, hydro power, wind power, biomass, fuel-cell cars and the like (Nader, 1995). In the United
States and Europe a coalition of business executives, consumers, environmentalists, labor leaders and
legislators are the new energy entrepreneurs in a world where oil and coal fuels are increasingly be-
ing viewed as sunset industries (Hawken, Lovins, and Lovins, 1999).

Energy is becoming a multi—disciplinary concern. Aspects which were of interest to physic-
ists, chemists and engineers are now a fixed growing concern for a wide variety of people. All energy
research is inextricably interwoven with values, such as those relating to scale, complexity, organiza-
tion, scientific challenge, and cost.
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2 Bonpochl 1J1s1 MPOMeKYTOYHOM aTTecTaluu

IIpouexypa npoBenenus 3auera

JUis Ioy4eHus: OTMETKH «3a4TE€HO» CTYACHT JOJDKEH OTBETUTh Ha BOIPOCHI OHMIIETA, KOTO-
peIii OH BeIOMpaeT u3 25 OuneroB. B Ouiere qBa Bompoca: MepBhI TpeOyeT MUCHhbMEHHBINH TIEPEBOT
TEKCTa C aHIVIMMCKOr0 Ha PYCCKUH, IIPU 3TOM TEKCT CTYJEHTY IIPEACTABIIAECTCS BIIEpBbIE. BTOpOI BO-
MPOC MPEANOoIaracT NUCbMEHHOE BBIIIOJHEHHE HECKOJBKHUX 3a/laHui, MPEeICTaBICHHBIX HUXe. Tek-
CTBl HOCSIT HayYHO-TEXHUYECKHI XapaKTep U COOTHOCATCA C TEMaMH TEKCTOB KOHTPOJIbHBIX paboT. B
5 ceMecTpe Tema TeKCTOB - «DJIEKTPOIHEPreTHKa U INEKTPOTEXHUKAY.

Kpurepun oueHuBanus

HpI/I IMPOBEACHNH 3a4UCTa OTMETKA <«3aUYTCHO» BBICTABJIACTCA IIPU YCIIOBUHU, YTO IIPU BBIIIOJI-
HCHHUU IICPBOI'o 3aJlaHUA ouera CTYACHT IICPEBLCJI HEC MCHEC IBYX TpeTeﬁ TEKCTA, HC JOIYCTHUB OIIU-
6OK, HCKaXaromuXx CMBICIT IEPEBOAUMOI0 TCKCTA. Brmmonnena monoBuHa BTOpPOTI'O 3aaHUAA.

BOl'lpOCbI K 3a49€Ty

1. BeInosHUTE MOJIHBIN MHCbMEHHBIN MEPEBOJ] TEKCTa € MTOMOLUIBIO CIOBapS.

2. Beinumure u3 Tekcra:

a) | mpocToe npeangoxeHue

0) 1 ciokHOE IpeUIoKEeHUE. YKaXKUTE ero THIL.

B) BrinumunTe uU3 TEKCTa MpeUIOKEHUs, MPU MepeBoJe KOTOPBIX BBl MCIOJIb30BAIM OAMH U3 Clie-
OYIOIIMX IMPUEMOB: 3aMEHA IPOCTOrO MPEUIOKEHUs CIOKHBIM, 3aMEHA CII0KHOTO IPEUIOKEHUS
IMPOCTBIM, YJICHCHHUC HWIIN O6L€I{I/IHCHI/IG HpGI[J'IO)KCHHfI, M3MEHEHHE THIA CHHTAKCUYECKOM CB3SM.
Vkaxure pAAOM C BBIITMCAHHBIM IMIPEAJIOKCHUEM ITPUCM ITEPCBOJA.
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PexomeH10BaHHAsA JIUTEPATypa

1 Arabeksta W.I1. Anrnuiickuii s3pik it 6akanaBpos / WL.II. ArabeksH. - 2 u3a. - Pu//l: ®e-
Hukc, 2012. 379 c. (Boicmiee o6pas.)

2 Cnenosuu II.C. IlepeBox: (aHrimiickuii - pycckuii): ydeOHOe mnocobume.  MHUHCK:
TerpaCucremc, 2009. 336 c.
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IIpuioxenune A
TexHuka BbINOJHEHHs Pa3HBIX BUI0B IlepeBo1a

IMoHbIi NMMCbMEHHBIH NePeBOj TEKCTA

Pabota Hag MoNHBIM NMCHbMEHHBIM IIEPEBOAOM IPEYCMAaTPUBAET PsJ 111aroB.

Lllaz nepewviii. BHMMaTenpHOE YTEHUE BCETO TEKCTA C HCIIOJIB30BAHUEM, CIIOBApel, CIpaBOyY-
HUKOB, CIIELIMATIbHOM JuTepaTypbl. Ha naHHOM 3Tane HeoOXOJMMO HOHATh, YTO BBIPAKEHO HA S3bIKE
opuruHaia. [[ns sToro cieayer BHUMATEIbHO, M MOXKET ObITh HE OJUH pa3, IPOYUTaTh BECh TEKCT.
BaxxHo noHsATH 00111e€e coliepKaHue.

Lllaz emopoii. JleneHue TEKCTa Ha CMBICJIOBBIE YaCTH - NPEJIOKEHHUS, TPYIIIIbI IIPEII0KEHUH,
a03aupl. Benmuunna onpenenseMoi A MepeBoAa YacTH TEKCTa 3aBHUCHUT OT 3-X (haKTOPOB: CMBICIIO-
BOM 3aKOHUYEHHOCTH, CIIOKHOCTHU COJEpKaHWs, BO3MOXKHOCTEH MaMsATH IepeBoauuKa. Takon ya-
CTBIO TEKCTa MOXKET OBITh MPEAJIOKEHNUE, TPYIa MpeaoxKeHnui, ad3an, 11/2 ab3ama u 1.11., HO 3Ta
9acTh JIOJDKHA OBITH 00s3aTEIHbHO 3aKOHYEHHOW 10 CMBICTY. UeM ClIoKHEee TEKCT - TeM MEHBIIIEe Ta-
Kas 4acTh, YeM JIy4llle TaMATh ME€PEBOAUUKA - TEM OHa OOJIbILIE.

Yurasg TEKCT IO MPENJIOKEHUSAM, HYKHO IOCTapaTbCsl MOHATH CUHTAKCHYECKUH CTPOH U
CMBICJ KaXJ0r0 NPEMJIOKEHNA. Eciau CUMHTaKCMYeCKHH CTpOM MPEIUIOKEHUs HESICEH, CIENYET Bbl-
IIOJIHUTh IPAMMAaTUYECKUI aHAJIN3: ONPEAEIUTb BUJ IIPEIJIOKEHUS, HAMTH MOJIeXkaIlee, CKa3yeMoe,
BTOPOCTENEHHbIE WiIeHbl. Eciiu npeaokeHre cioKHOMOJUYMHEHHOE, HATHU TJIaBHOE U MPUAATOYHOE
IIPEJIOKEHUS], ONUpasch Ha (popMaibHble Ipu3Haku. OOpalaThCs K CIOBapIO CIEAYET B TOM CIly-
yae, eciii ObLIM KCIIOJIb30BaHbl BCE CPEJCTBA PACKPBITUS 3HAUEHUS HE3HAKOMBIX CJIOB, BKJIKOYAsl J0-
rajky u rpamMMarudeckuii aHanus. llpu mepeBoje mocneayromero npeajaokeHuss Heo0XouMo Io-
CTOSIHHO YJ€p’KUBAaTh B IMIAMATH CMBICII IIPEBIAYILET0, NHAYE TEPSAETCS JIOTMUECKast CBSI3b MEXY OT-
JEJIBHBIMU NPEAJIOKEHUSIMHU.

Llae mpemuii. Hanncanue yepHoBuKa. PaboTa Haj KaX10il BbIIEIEHHONW YacTbhiO TEKCTa IO-
cienoBarenpbHo. Ha naHHOM 3Tamne IMOJIHOCTBIO YCBOEHHBIM M NOHSATBIA TEKCT 3alMCHIBAETCS IO-
pyccku. [Ipu a3TOM cneayeTr moaHOCTBIO OTBJIEYLCS OT OPUTHHANIA.

Llae yvemsepmuiii. [IoBTOpHOE (HEOJHOKPATHOE) UTEHUE OPUTHHANIA, CPABHEHUE €r0 C YePHO-
BUKOM. [locrie TOro, kak MMCbMEHHO M3JIOKEHO COJEpXKaHUE BBIJIEJICHHON YacTU TEKCTa, HYKHO
oOpaTtutbcs K opuruHaiy aias cBepku. IIpu mepeBose mocienyrommx yacTed TekcTa HeoOX0IUMO
MIOCTOSIHHO CJIEIUTH 3a CTHJIEM, T.€. 32 KaUe€CTBOM, €IMHOOOpa3ueM U JIOTUKOW u3noxeHus. EnunHo-
o0pa3ue TepMUHOJIOTHUHU JIOJIKHO COOI0JAThCs Ha MPOTSHKEHUM BCEro Tekcra. Mexay Kaxaoi mo-
CIIeAYIOIIEeH U MpebIIyLel YacThlo epeBo/ia OblIa JIOTHYecKas CBA3b.

Illaz nameiii. OKOHYATENBHOE PENAKTUPOBAHUE NIEPEBOJA C BHECEHMEM molpaBok. [Ipu pe-
JAKTUPOBAHNUU PYKOBOJCTBYIOTCSI IIPaBUJIaMH: a) €CJIM OJHY U Ty K€ MBICIb MOXHO BBIPAa3UTh He-
CKOJIBKHMH CIIOCO0aMH, TO MPEANOYTCHHE OTAaeTCs OoJiee KpaTKoMy crocoOy; ©) eciii CJI0BO MHO-
CTPaHHOTO NPOUCXOXKICHHUSI MOXHO 0€3 yliepda 3aMEHUTH CIOBOM PYCCKOTO NMPOUCXOKICHHS, TO
MEePEeBOTUMK 00513aH ATO C/AEaTh; B) BCE TEPMHUHBI M HA3BAHUS JIOJKHBI OBITH CTPOrO OJHO3HAYHBI.

Illaz wecmou. IlepeBoy 3aronoBka. Tak Kak 3aroJIOBOK JOJDKEH OTpa)kaTh CYTh COJEpKaHUS
TEKCTa, OH NEPEBOAUTCS B IIOCIETHIOI OUEPENb.

AHHOTAIMOHHBIN MePeBO/I TEKCTA
AHHOTalIMOHHBIN NIEPEBOJI - BUJ TEXHUYECKOTO MEPEBO/A, 3aKIIOUAIOIIMICSI B COCTABICHUU
aHHOTAllMU OpPUTMHANA Ha JIPYroM si3blke. AHHOTAIUs - KpaTKasl XapaKTepUCTHUKa OpUTHHala, u3ja-
raroias ero coJiepkaHue B BUJE MEpPEeUHss OCHOBHBIX BOMNPOCOB W MHOT/AA Jaromias KPUTHYECKYIO
OLICHKY.
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O0BeM aHHOTAIIMOHHOTO TTepeBOa OOBIYHO cocTaBsieT He Oosiee SO0 meyaTHBIX 3HAKOB.
BeInosHsAsS aHHOTAIMOHHBIN TIepeBo1, BBl coolmaeTe 0 TOM, 4TO U3ydaeTcs, OMUCHIBACTCS, 00CYXK-
naetrcs u T.4. [Ipy 3TOM, JJIs aHTJIMHCKOTO sA3bIKa HanOoJiee XapaKTEePHBI MPEJIOKEHHUS CO CKa3ye-
MBIM B ITACCHBHOM 3aJI0T¢ M MPSAMOM MOPSIOK CJIOB, a JUI PYCCKOTO SI3bIKA - MPEJIOKEHUS CO CKa-
3yEMBIM B CTPaJIaTEIILHOM 3aJI0Te, HO C 0OpaTHBIM MOPSIKOM CIIOB.

Hanpumep:
The problem of programming is studied. N3y4aercst BONPOC MPOrpaMMUPOBAHUS.
The main principles are discussed. W3710KEeHBI OCHOBHBIC TPUHIIMIIBI.

The advantages of the method are outlined.  Omnwmcansl mperMyIiecTBa JaHHOTO METO/IA.
[IpumepHast cxemMa aHHOTALIMOHHOTO MTEpPeBoIa
1. ITocTaHoBKa MPOOIIEMBI.
2. Metonsl perieHust mpoOIeMBlI.
3. Boigenenue y3/i0BbIX TyHKTOB CTaThH.
4. PexomeHganumu.
OCHOBHBIE KJIUIIIE U IITAMIIbI, UCTIOJb3YEMbIE MIPU aHHOTAIIMOHHOM IEPEBO/IE:
1. Crarbs nocBsitieHa BOIpoOCYy...
Peur uner o...
2. [Ipennararotcs METOIBI. .
OnuceIBalOTCS MPEUMYIIECTBA METO/IOB. ..
3. Oco0oe BHUMaHUE yIEISIETCH. .
ABTOp IOTYEPKUBAET BaXKHOCTb...
4. CtaThs NpeACTABISIET HHTEPEC JIA. ..
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