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IMpeaucaoBue

[{enpto yueOHOTO TTOCOOUS SBISICTCS OOyYEeHHE CTYACHTOB BCEX
HaIlpaBJICHUN TOJATOTOBKH IMPAKTHYECKOMY BIIQJICHUIO HaBbIKAMHU
TEXHUYECKOTO MepPeBOa NMHOCTPAHHOW JINTEPATYphl 110 HAMPABICHUIO
MOATOTOBKM €  IIENbI0 HMX  AaKTUBHOTO  HWCIOJL30BAHHS B
podeCCHOHATBLHON eI TEIHLHOCTH.

C 1menpl0  pealM3allid  KOMIIETEHTHOCTHOTO  TOJXOJa K
OOYyYCHHIO TEXHHMYECKOMY IIEPEBOAY HMHOCTPAHHOW JIUTEPATYphl TIO
PO IITI0O MPUMEHSIOTCS METOJWYECKHE TPHUEMBI, HalpaBJIeHHBIC Ha
dbopMHUpOBaHWE KOMIICTCHIIMMA, CBS3aHHBIX C HW3BIICUYCHUEM U
NePeBOIOM TPO(PECCHOHATTLHO-OPUECHTUPOBAHHOW HH(OpMAIud 13
WHOSI3BIYHBIX TEKCTOB HAa OCHOBE Pa3BHBAEMOM CIIOCOOHOCTH KaKIbIH
pa3 BBIOMpATh BUABI YTCHUS W MEPEBOA, aJICKBATHBIC ITOCTABICHHOM
3a/1aye.

JUIs  pa3BUTHS HABBIKOB  IMPAKTHYECKOTO  HCIIOIB30BaHUS
TEeXHHYECKOTO0  MepeBoja B  Oyaymed  mpodeccHoHaIbHOM
JCATEIBPHOCTH MCTIOIB3YIOTCS BHJIBI JISATESILHOCTH, HAlPaBJICHHBIC HA
MOWCK, pedepupoOBaHKEe, aHHOTUPOBAaHUE MH(POPMAITUN HA N3yIaeMOM
A3bIKe, KOpPpPEeKTHOE OdOopMIICHHE TepeBOAMMON uHOpManuu, a
TaK)Ke W aHAJIN3 TMOJTYyYEeHHOW WH(OpMAIMM HAa COOTBETCTBHE IICIISIM
nepeBo/a.

JIekcHYecknii coCTaB MaTepHaia COOTBETCTBYET COBPEMEHHOMY
COCTOSHHIO  aQHTJIMHACKOTO  sI3bIKa W BKJIIOYaeT B ce0s
poecCHOHATBEHYI0 TEPMUHOJIOTHIO H3ydaeMOl CIEITHaTbHOCTH.
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1. OCOBEHHOCTHU AHI'JIMMCKOI'O HAYYHO-
TEXHUYECKOI'O TEKCTA

1.1. XapakTep aHIJINIICKOT0 HAYYHO-TEXHUYECKOI0 TEKCTA

1.1.1. OCHOBHOM CTHJIMCTHYECKON YepPTOMl  HAYYHO-
TEXHUYECKOI0 TEKCTAa SIBJsIeTCSl TOYHOE U 4YeTKOoe H3JI0:KeHHe
MaTepuaja TpH MOYTH MOJTHOM OTCYTCTBHMH T€X BBIPAa3HTEJIbHBIX
3JIEMEHTOB, KOTOPBIC NpUAAlOT  peyu AMOITMOHATHHYO
HACBIIIEHHOCTh, TJIABHBIM YIIOpP JENAaeTCAd Ha JOTMYECKOM, a HE Ha
AMOITMOHATBLHO-YYBCTBEHHON CTOPOHE M3JIaraeMoro.

ABTOp HAYYHO-TEXHUYECKOH CTaThU CTPEMUTCS K TOMY, UYTOOBI
HCKJIFOYUTh BO3MOKHOCTH TIPOU3BOJIBHOTO TOJKOBAaHUS CYIIECTBA
TPaKTyeMOro TMpeaMeTa, BCIEJACTBHE YEro B HAYYHOW JHUTEpaType
MOYTH HE BCTPEUAIOTCA TaKWe BBIPA3UTEIbHBIE CPEACTBA, Kak
MeTa(opbl, METOHUMHUH U JAPYTUE CTHIIMCTHYECKHUE (DUTYPBI, KOTOPHIE
ITUPOKO HCIIOB3YIOTCS B XYJIOKECTBEHHBIX MPOU3BEACHUAX IS
MIPUJIaHUS] PEYU KUBOTO, 00pa3HOI0 XapakTepa.

ABTOpBI Hay4YHBIX MPOU3BEACHUN M30ETAIOT MPUMEHEHHS STHUX
BBIPA3UTEIbHBIX CPEJICTB, UTOOBI HE HAPYIIUTh OCHOBHOTO MPHHIIUIIA
HAyYHO-TEXHUYECKOTO $3bIKa [| TOYHOCTH U SCHOCTH H3JIOKCHUS
MBICJTH.

DTO MPUBOJUT K TOMY, YTO HAYYHO-TEXHUYECKUM TEKCT KAXKETCS
HECKOJIbKO CyXOBaThbIM, JIMIICHHBIM JJIEMEHTOB HMOIMOHATLHOMN
OKpacKH.

[IpaBna, Hy’)KHO OTMETHUTh, YTO MPU BCEH CBOEH CTUIMCTUUECKOM
OTIAJICHHOCTA OT KHMBOTO  Pa3rOBOPHOTO  s3bIKa, OOraToro
Pa3HOOOpa3HBIMU BBIPA3UTEIbHBIMU CpeICTBaMHU, Hay4YHO-
TEXHUYECKUI TEKCT BCE K€ BKJIIOYAET B CeOS M3BECTHOE KOJUYECTBO
Oojee WM MEHEEe HEUTPaAIbHBIX IO OKpacke ¢hpa3eoJornuecKux
COUETaHUN TEXHUYECKOro XapakTepa, Hampumep: the wire is alive [
npoeoo noo mokom, the wire is dead [ nposoo omkniouen.

1.1.2. C TOYKH 3peHHs] CJOBAPHOI0 COCTaBa OCHOBHAs
OCOOCHHOCTh TEKCTa 3aKJI0YaeTCs B MPEACIbHON HACHIIIEHHOCTH
CHeNHUAJIbHOM TEPMHUHOJIOTHEN, XapaKTepHON ISl JAHHOW OTpACiv
3HAHMUSL.



TepMuHOM MBI Ha3bIBa€M 3JMOLUOHAJIBLHO-HENTPaJIbHOE
CJIOBO  (CJIOBOCOYETAHME), Iepeaamoniee Ha3BaHHWe  TOYHO
OINpEeIeJIEHHOI0 TOHATHS, OTHOCAIIEroCA K TOW WM WHOU
00J12CTH HAYKH WM TEXHUKH.

TepMuHOIOrMYeCKass JEKCHMKA J1aeT BO3MOXKHOCTH HamOoJIee
TOYHO, YETKO U YKOHOMHO H3J1araTh COJICP>KaHUE JIAHHOTO MPEAMETA U
o0OecrieurBaeT TMPaBUJIbHOE TIOHUMAHHME CYIIECTBA TPAKTYyEMOTO
BOIlpoca. B cnennanbHOM JMTEPATYypEe TEPMHUHBI HECYT OCHOBHYIO
CEMAaHTHUYECKYK) HArpy3Ky, 3aHMMasl TJIABHOE MECTO CPENU MPOYUX
oOIIeTUTEPaTyPHBIX U CIIYKEOHBIX CJIOB.

1.1.3. B oTHOIEHNY CHHTAKCUYECKON CTPYKTYPbI AHTIINMCKHE
TEKCTBl HAYYHO-TEXHHYECKOI'O0 COAEPKAHUS OTIMYAIOTCA CBOEH
KOHCTPYKTUBHOH CJIOKHOCTBIO. OHuU Oorarbl MNPUYACTHBIMH,
UHQUHUTUBHBIMM W TePYHAMAJIBHBIMHM O000pPOTAMM, a TaKXKe
HEKOTOPBIMHM JAPYTMMH YHUCTO KHVKHBIMM KOHCTPYKLMSAMH, KOTOPBIE
oa4yac  3aTpyAHSAIOT IOHMMAaHWE TEKCTa W CTaBAT  IeEpen
IIEPEBOTYUKOM JONIOJTHUTEIIbHBIC 3a0a4H.




1.2. HayuyHo-TeXHHYeCKAasi TEPMHUHOJIOTUS U JIEKCHYECKHUE
0CO0EHHOCTH HAYYHO-TEXHUYECKOI0 TEKCTA

1.2.1. B oObIlYHOM peyd CJOBA, KaK MNPaBUJIO,
MOJIMCEeMAHTUYHBI, T.€. OHU TEPENAOT WEJIbIM psJ 3HAYCHUU,
KOTOPBIE MOTYT PACXOJIUTHCS MOPOH JOBOJIBHO IITUPOKO.

Bo3pMem miia mpumepa CyMMmy 3Haue€HUM ciioBa  “‘table”,
KOTOpPbIE  KOHIIEHTPUPYIOTCSI ~ BOKPYT  CTE€pPXKHEBOTO  IOHSTHUSA
“IJIOCKOCTB’: CTOJI, JIOCKa, IUIMTA, AOIIEYKa, CKpHKajab, TaOIMIa,
mIockoropre. Hapsimy ¢ stmm cimoBo “‘table” oOmamaer u psaom
MEPEHOCHBIX 3HAYCHUM, COXPAHAIONIMX H3BECTHYIO, XOTS W Oojee
OTJAJICHHYIO0, CBSI3b CO CTEP>KHEBBIM MOHSITHUEM: OOIIECTBO 32 CTOJIOM,
eqa (To, YTO TOJAETCS HA CTOJd), HAANWCh Ha IUMTE. Takas
MHOTO3HAYHOCTh CJIOB B OOIIEIUTEPATypHOM SI3BIKE  SIBIIACTCS
¢dakTOpoM,  CBUACTEIBCTBYIOIIMM O  OOraTCTBe  SI3BIKOBBIX
M300pa3UTEIIBHBIX CPEJICTB.

Jlekcuueckass MHOTO3HAYHOCTh TIPUAACT peYd THOKOCTh W
KUBOCTH U MO3BOJISIET BHIPAYKATh TOHYANIIINE OTTEHKU MBICIIH.

Nuadye 0OCTOUT J€710 B HAYYHO-TEXHHMYECKOM fI3bIKEe; B HEM
IJIABHBIM TPeOOBAHHEM OKA3BIBAETCH IpelebHAs TOYHOCTH
BbIPA:KE€HUSI MBICJIH, He IONMYCKAKIIAS BO3MOKHOCTH PAa3JIHYHBIX
TOJKOBAHUM.

[ToaTOMy OCHOBHBIM Tpe0OBaHUEM, TIPEIBIBIAECMBIM K
TEPMHUHY, CTAHOBHUTCH OJJTHO3HAYHOCTD, T. €. HAJIMYUE TOJIHKO OJIHOTO
pa3 HaBCEr/1a YCTAHOBJIEHHOIO 3HAUYCHUSI.

@DaKTUYECKU JAJEKO HE BCE TEPMHUHBI YJOBJIETBOPSIOT 3TOMY
TpeOOBAHUIO JAKE B MpeiesiaX OJTHON CIeIHMAIbHOCTH, HAIIPUMED:

engine [ mMawuna, osucamenv, naposo3s
oil I macno, cmazounsiii mamepuan, Hechmo

910 O6CTO§ITCHLCTBO, KOHCYHO, MPCACTABIACT HN3BCCTHOC
3aTPYAHCHUC JIA TOYHOI'O IIOHMMAHHA TCKCTA M OCJIIOKHACT pa60Ty
MNEPCBOAYMKA.

1.2.2. B CTpyKTypHOM OTHOIICHHM BCE€ TEPMHMHbI MOKHO

KJIacCUPUIIUPOBATDH CIEAYIONUM 00Pa30OM:
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IIpocTEIE TEPMUHBI:

oxygen, resistance, velocity

CrokHbIE TEPMUHBI, OOpa30BaHHBIC IYTEM CJIIOBOCIIOKEHU.
CocTaBHbBIE YaCTH TAaKOr0 TEPMHHA YAaCTO COEAUHSAIOTCSI C MOMOIIBIO
COCIMHUTENBHOTO TJIACHOTO:

gas + meter = gasometer

[Ipu 3TOM MHOTIA TPOUCXOIUT YCEUECHNE KOMIIOHEHTOB:

turbine + generator = turbogenerator
ampere + meter = ammeter
CroBocodeTaHusi, KOMIIOHEHTHI ~ KOTOPBIX  HaxodsITCS B
aTpUOYTUBHOM CBSI3M, T. €. OAWH M3 KOMIIOHEHTOB OIpEICIsIeT
IpYrou:

direct current [ nocmosirnwili mox
barium peroxide [ nepexucey bapus

Hepenxo aTpUOYTUBHBIH AIIEMEHT caMm BEIPAKCH
CIIOBOCOYETAHHEM,  MPEACTABIAIONIAM  COOOW  CEeMaHTHYECKOe
COUHCTBO. OTO €IUHCTBO OpGOorpa@uyYecKr 4YacTo BEIpaKACTC
HalmFcaHueM depes aeduc:

low-noise penthode [ marowymmsiii nenmoo
doubling-over test [ ucnstmanue na ceud

AOOpeBuarypa, T.e. OyKBEHHBIE COKpAIIICHHUS CIOBOCOUCTAHUIA:

e.m.f. = electromotive force 3aeKTpOABMKYIIAs CHJIA

COKpaHICHI/IIO MOJKCT IOABCPIHYTHCA 4aCTh CIIOBOCOYCTAHUA:

D.C. amplifier =

7



direct current amplifier [ | ycurumenv nocmosinnoeco moka

CioroBsle COKpalICHUsA, IMPCBPATUBIINCCA B CaAMOCTOATCIBHBIC
CJIOBaA.

radar (radio detection and ranging) — paduonoxkayus

JINTepHbIE TEPMHHBI, B KOTOPBIX aTPUOYTHBHAs  POJIb
nopy4aercs ompenesieHHOM OykBe BCIEACTBUE €€ rpadudeckoi

bopmbI:

T-antenna [ T-o6pasnas anmenna
V-belt [ xnunouomwiii pemens

HHOFI[a aTa 6YKBa ABISIETCA JINIITb YCJIOBHBIM,
HCMOTUBUPOBAHHBIM CUMBOJIOM!

X-rays [| peumeenosckue nyyu

1.2.3. Ilpu nmepeBo€ TEPMHUHOB MBI MOXKEM BCTPETUTBCA CO
CIEAYIOIAMU MOMEHTAMH:

a) YacTp TEpMHHOB, UMEIOIIUX MEXIYHAPOJHBIA XapakTep,
MEPENACTCS IMMyTEM TPAHCJIAMTEPALMH U HE HYKJIAETCS B IEPEBOJIE:

antenna — aumenna
feeder — ¢puoep
blooming — O1romune

0) Hekoropple TepMHHBI HMEIOT NPsSIMble COOTBETCTBHSI B
PYCCKOM SI3bIKE U MIEPEJIat0TCS COOTBETCTBYIOIMMHU IKBUBAJIEHTAMMU:

hydrogen — 600opoo
voltage — nanpsoicenue




B) M3BecTHast yacTh TEPMHUHOB MPHU MEPEBOJIE KAJIbKUPYETCH, T.
€. TepeqaeTcsl ¢ MOMOIIbI0 PYCCKUX CJIOB U BBIPAXKEHUM, JOCIOBHO
BOCIIPOM3BOIAIINX CJIOBA U BBIPAKEHUSI aHTJIMICKOTO SI3bIKA:

single-needle instrument [ oonocmpenounwiii annapam
superpower system [ ceepxmowHas cucmema

r) Hepeako caydaercs, 4TO CIIOBapp HE JAaeT MPSMOro
COOTBETCTBHUSI AHTIIMICKOMY TEpMUHY. B 3TOM cllyuae mnepeBOAYMK
JIOJDKEH TpUOErHYyTh K  ONMHCATEJbHOMY MNepeBOAdy, TOYHO
NepeAaroeMy CMBICT MHOSI3BIYHOT'O CJIOBA B JAHHOM KOHTEKCTE:

combustion furnace [ neus 05 opeanuueckozo ananusa,
wall beam [ 6anka, yroscennas 60016 nonepeyuroll Cmembl

1.2.4. Ilpu nepeBoAEe TEPMHHOB CJeAYeT IO BO3MOXXHOCTH
u3deratr  ynorpedsieHMsi  MHOSI3BIYHBIX  CJIOB,  OTAaBasi
npeanoyYTeHre cJioBaM PyCcCKOro MpPOMCXOKICHUS

NPOMBIULIEHHOCb BMECTO UHOYCMPUS,
CeNbCKOe XO3UCMB0 BMECTO acpuKyibmypd,
NOJIHOe CONPOMUB/IeHIUEe BMECTO UMNEOAHC

1.2.5. TlockoJIbKy XapakTepHOM 4YEPTOM TEPMHUHA SIBJISACTCS
YETKOCTh CEMAHTUYECKUX TpPaHUIl, OH OOJIAJaeT 3HAYUTEIIHLHO
OOJBIIIEH CaMOCTOATEIBHOCTBIO 10 OTHOIICHHIO K KOHTEKCTY, 4eM
OOBIYHBIE CJIOBA.

3aBUCUMOCTh 3HAYEHUS TEPMUHA OT KOHTEKCTa BO3HUKAET JIUIIIb
MIPY HAJIMYUU B HEM IOJIUCEMUH, T. €. €CIIU B JJAHHOW 00JIACTH 3HAHUS
3a TEPMHHOM 3aKPEIICHO 0o0Jiee OHOTO 3HAUCHMUS.

1.2.6. B 3HauUMTENBbHONU CTEMEHU CIOCOOCTBYET B3aMMOIIOHUMA-
HUIO CIIEIUAJIMCTOB M IMIHUPOKOE YIMOTpeOeHne UMHU TaK Ha3bIBAEMOM
CHeNUAJIBHOM O0IIeTEXHUYECKON JIEKCUKHM, KOTOpas TaKxke Co-
CTaBJICT OJIHY U3 CHCIU(DUUESCKUX YEPT HAYIHO-TEXHUIECKOTO CTHIIS.

D10 [] cnoBa W codeTaHus, He 00/1aJaK0lIUe CBOMCTBOM TEPMHUHA
9



UJIEHTU(PUITUPOBATh MOHATHS U OOBEKTHI B OMpENEIECHHON 00J1acTH,
HO YNOTpeOJisieMble TIOYTH HUCKIIOYUTEIRHO B JaHHOM cdepe
oOmieHusi, oToOpaHHBIE Y3KHUM KPYrOM CITCIIHAIUCTOB, IMPHUBBIYHBIC
JUTST HUX, TIO3BOJISIIONIME WM HE 3aayMbIBaThCs HaJ CIIOCOOOM
BBIPKEHUS MBICIIH, & COCPEOTOUNBATRLCS HA CyTH JIela.
CrnernuanbHas JICKCHKa BKJIIOYAET BCEBO3MOIKHBIE MPOU3BOIHBIC
OT TEPMHHOB, CJIOBa, UCTIOJIb3yEeMbI€ MPH ONMMCAHUU CBSI3€H U OTHOIIIE-
HUW MEXIy TEPMHUHOJOTHYECKH OOO3HAYCHHBIMU IIOHATHAMH U
00BEKTaMH, WX CBOMCTB M OCOOCHHOCTEH, a TaKXKe IMEIBIA PsAa 00-
IIEHAPOIHBIX CJIOB, YIIOTPEOJISIEMBIX OJTHAKO B CTPOTO OMPEICTICHHBIX
COUETAHUSIX M TEM CaMbIM CICHMAIM3UPOBAHHBIX. Takas JeKCHKa
OOBIYHO HE (UKCUPYETCS B TEPMHUHOJIOTHYECKHX CJIOBapsX, ee
3HAYCHUS HE 3aJal0TCSl HAyYHBIMHU OIpPEJCICHUSMH, HO OHAa HE B
MEHBIIIEH CTEMEeHN XapaKTepHa JjIsl HAyYHO-TEeXHUYECKOTO CTUJISA, YeM
TEPMUHBI. B aHIIUMICKUX TEKCTaX MO AIEKTPHUECTBY, HAIIPUMED:

the voltage is applied (cp. HanpsHKEHUE TTOTACTCS)
the magnetic field is set up (cp. MarHuTHOE TIOJIE CO3/1ACTCH)
the line is terminated (cp. Ienb BEIBOJUTCS Ha 3aKUMBI)
the switch is closed (cp, mepekmrodaTens 3aMbIKACTCH)

NMeHHO Tak 3TH SIBJIEHUSI OMUCHIBAIOTCS B CAMBIX PA3IWYHBIX
Cy4yasXx W CaMbIMH pa3lIudHbIMU aBTopamu. CoO0JeHHE HOPM
ynoTpeOeHNs CIEeNUATIbHON JIEKCUKH CTaBUT MEpel MEPEBOTUUKOM
0co0bI€ 3a/1a4 NP CO3/IaHUM TEKCTa MepeBoa.
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1.3. ' pamMaTu4eckre 0COOCHHOCTH HAYYHO-TEXHUYECKOI0 TEKCTA

AHIMICKHE HAYYHO-TEXHUUYECKUE MaTepuasibl OOHAPYKUBAIOT U
LEJBIN s/l TpaMMaTUYECKUX 0cOOeHHOCTEe. KOHEUHO, HE CYIIEeCTBYET
KaKoW-Tnbo  “HaydHO-TEXHWYECKOW  Tpammaruku . B HaydHO-
TEXHUYECKOM PEYU HCHOJIB3YIOTCS T€ K€ CaMble CHUHTAKCUYECKHUE
CTPYKTYpbl U Mopdosornueckue ¢GoOpMbl, Kak MU B APYrUX
GyHKIUOHAMBHBIX CTWIAX. OAHAKO Psi TPaMMATUYECKUX SIBIICHUN
OTMEUYACTCA B JIAHHOM CTHJIE 4Yallle, YEM B JIPYTHMX, HEKOTOPBIC SIB-
JICHUS, HAIIPOTUB, BCTPEUYAIOTCSI B HEM CPABHUTEIBHO PEJIKO, APYyrue [
WCTIOJIB3YIOTCS JIMIIb C XaPAKTEPHBIM JIEKCUYECKUM ‘HAITOJTHEHUEM .

Haubonee oOuye cBoiicTBa HAYUHO-TEXHUUECKOTO U3I0KEHUS HE
MOTYT HE OTPAXKATHCSI HA CHHTAKCHYECKOW CTPYKTYPE BBICKA3bIBAHUSI.

1.3.1. Tak, ama mogoOHBIX MaTepUaoB OCOOEHHO XapaKTEePHBI
ONpeNeTCHUs] TOHATHM M ONHCAHWE pPeaTbHBIX OOBEKTOB ITyTEM
yKa3aHUsT Ha HMX CBOMCTBA. JTO TMpEeAONpeNesieT IMHUPOKOe
HCIIOJIb30BaHKE CTPYKTYpP TUIA A €CTh b, T.€. MPOCTHIX ABYCOCTABHBIX
NPeI0KEHNH € COCTABHBIM CKA3YEMbIM, COCTOSIIMM W3 TJaroja-
CBSI3KM 1 UMEHHOW 4acTH (MpEeINKATUBA):

A breakdown (npoboii) is an electric discharge through an
insulator.

B kadecTBe mpenukaTHBa 4acTO BBICTYIAET MpUIaraTeIbHOS WU
MIPETIOKHBIA 000POT:

The pipe is steel.

These materials are low-cost.

[TomoOHbBIE CTPYKTYPHI UCTIONIB3YIOTCS M B OTpHIIATEIRHON (opme,
IJIc BMECTO OOBIYHOIO TJIAroJbHOro oTpuianms (do not) Hepeako
UCTIONB3YEeTCS  COCTaBHOE CKa3yeMoe, B KOTOPOM MPEAUKATUBY
MIPEIIIIECTBYET OTPUIIAHUE NON:

The refrigerants (oxnadcoaroujee 6ewjecmeo) are nontoxic and
nonirritating.

1.3.2. CKpBITBIMH OINPEACIICHUAMU SIBJISIIOTCS 1 MHOTOYKCJICHHBIE
ATPUMOYTHBHbIE TPYIbI, KOTOPBIC B OOJIBIIOM KOJIMYECTBE MCIOJIB3Y-
I0TCS B HAy4YHO-TEXHUYECKUX MarepuasiaXx. Beap Ha3BaTh mpuoop a
mechanically timed relay ] 3T0 Bce paBHO, YTO OMNPEACIUTH €ro Kak a
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relay which is mechanically timed. [logoOHbIe cBepHYTHIE ONpeAeTIeHUS
Jal0T BO3MOXKHOCTh yKa3aTh Ha CaMbI€ Pa3IMYHbIC TIPU3HAKU O0BHEKTA
WIN sSBIICHUS: medium-power silicon rectifiers (svinpsimumens), open-
loop (pazomkuymsiii yukn) output impedance (8bIXOOHOE NOJHOE
conpomuenenue), etc. Yucmo ornpeneneHnii B TAKMX COUYETAHUSIX MOKET
OBITh BeCbMa 3HAYUTENBHBIM (a differential pressure type specific gravity
measuring instrument.).

1.3.3. CtpeMiieHHEe K yKa3aHHIO Ha pealibHble 00OBEKTHI, K OIle-
PUPOBAHUIO BEIIaMH TIPHBOJWT K MPEOOJIalaHdi0 B aHIJIMHCKOM
HAyYHO-TEXHUYECKOM CTHJIE MMEHHBIX CTPYKTYp, K XapaKTEpHOM IS
HEr0 HOMMHATHBHOCTH. JIe70 HE TOJBKO B TOM, YTO B TEXHHUYECKUX
TeKCTaX MHOTO Ha3BaHMM peadbHBIX mpeaMeToB. MccmemoBanms
MIOKa3ajd, YTO B TaKMX TEKCTaX HOMHHAIM3UPYIOTCS M OIMCAHUS
IIPOIIECCOB | AeicTBUI. BMecTo Toro 4ro0wl ckasath to clean after the
welding, cnelMaucT rOBOPUT fo do post-welding cleaning; Bmecto The
contents of the tank are discharged by a pump npenrnodTeHue OTIA0T
Discharge of the contents of the tank is effected by a pump. CpremHas
KpBIIIIKa B MPHOOpPE CYIIECTBYET HE MPOCTO JJIsS TOrO, YTOOBI €ro
MOKHO OBIIIO JIETKO YHCTUTh W PEMOHTHPOBAThb, HO for ease of
maintenance and repair.

1.3.4. B cBs3u ¢ teMm, 9TOo (DYHKIMS PEAIbHOTO OMUCAHMS JICH-
CTBUS TIepedacTCs MMEHEM, CKa3zyeMOe€ B MPEIIOKEHUH CTAaHOBUTCS
JUIIb  O0mMM  O00O03HAYEHHEM MPOIECCyalIbHOTO, CBOETO  poja
“omeparopoM’ TpH HMMEHM. B HayyHO-TEXHMYECKMX TEKCTax OTME-
YaeTcsl MIMPOKOE YNOTpeOJeHHue TaKuX_ IJ1arojioB-0neparopoB, Kak
effect, perform, obtain, provide, give, involve, imply, result in, lead to, to
be ascribed to (6bimb npeonucannvim), to be attributed to, etc., 3Hade-
HUE W TEPEBOJ KOTOPHIX BCEIEIO0 3aBHUCHUT OT CYIIECCTBUTEIbHBIX,
HECYIITUX OCHOBHYIO CMBICTIOBYIO HArpy3Ky B MPEIOKECHHUH.

1.3.5. CrpeMieHre K HOMAHATUBHOCTH MPUBOJIUT TAKKE K 3aMEHE
HApeuMii _TNpelI0KHO-MMEHHbIMH _coueTanusasMu. Tak, accurately
CTAHOBUTCSL With accuracy, very easily [ with the greatest ease nin
the easy way.

YHOpHO CONPOTHUBIISIIOTCS 3TOW TEHJICHIIUM JIUIIb YCUIUTEIIbHBIC
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Hapeums, KOTOphIC BBICTYMAIOT B HAyYHO-TEXHHYECKMX TEKCTaX B
KauyeCTBE OCHOBHOTO MOJAJIbHO-IKCIPECCUBHOTO CPEJICTBA, HE BBI-
TIBIISIIETO 9y KABIM DJIEMEHTOM B CEPhE3HOM H3JIOKCHHH. TaKOBBI
Hapeuusi: clearly, completely, considerably, essentially, fairly, greatly,
significantly, markedly, materially, perfectly, positively, reasonably, etc.
The amount of energy that has to be dissipated (pacceusamv) is
clearly enormous. The energy loss is markedly (3amemno) reduced.

1.3.6. CBUIETENBLCTBOM BCE TOM K€ AHTUIJIArOJIbHOM TEHACHIIUN
HAayYHO-TEXHUYECKOTO CTHISA SIBISETCS M IMUPOKOE HCIOJIh30BaHUE
BMECTO _ IJIAroJioB___ OTIJIATOJbHBIX __ NMPWJIATaTeJbHBLIX €
npeIoraMu: to be attendant on (conpogoaicoams), to be conducive to
(cnocobecmeosamy), to be destructive of (pazpywams), to be incidental
to (bbimb ces3aHHbIM C), to be responsive to (nodoasamuvcs GIUAHUIO),
etc. Cp.: This system is conducive to high volumetric efficiency. This
type of mixing is often incidental to other stages of the industrial
process, e.g. size reduction.

1.3.7. Pa3ymeeTcsi, HOMAHATUBHBIA XaPAKTEP HAYYHO-TEXHUYE-
CKOT'0 CTWJISl HE O3HAYAET, UTO B MaTE€pUaliax 3TOr0 CTUJIS MOJHOCTHIO
OTCYTCTBYIOT TOJTHO3HAYHBIE TJIAroJibl B JIMYHBIX (hopMmax. be3 Takux
[JIar0JIOB  TPYAHO  ceOe  TMPEeNCTaBUTh  CBA3HOE  M3JI0KCHHE
3HAYUTEIbHOW JIJIMHBI, XOTSA MO HEKOTOPBHIM MOJICU€TaM YKCJIO TJia-
TOJIbHBIX TIPEAUKATUBHBIX (OPM B HAYYHO-TEXHHUYECKUX TEKCTaX
BJIBO€ MEHBIIE, YE€M B JMUTEPATypPHBIX IPOU3BEICHUSIX TOIrO XKE
oO0bema. B s3pIkoBeguecknx paboTax HE pa3 OTMEUAIUCh TaKHe
OCOOCHHOCTH YIIOTPEOJICHUSI TJIar0JIOB B HAYYHO-TEXHUYECKOM CTHIIC
AHTJIMHACKOTO f3bIKA, KaK 3HAUYUTEJILHOE MPe00JaJaHNe NMACCHUBHBIX
¢dopM u bopM IPOCTOro HACTOSINEr0 BPEMEHH, 4YTO, HECCOMHCHHO,
CBSI3aHO C OCHOBHBIMU XapaKTEPUCTUKAMU W LEIAMU HAy4YHOTO
M3JI0KECHUSL.

1.3.8. Oco0oe BHHMaHHE TEPEBOJUMKA 3aCIYKUBAET MIUPOKO
pacrpoCTpaHEHHOE B  CIHEHUAIBHBIX TEKCTaX HMCIOJb30BAHHME
NePeXoIHbIX IJ1arojoB B _HemnepexoaHoil (opMe ¢ macCMBHBIM
3HauYeHueM: These filters adapt (npucnocobnensvt k) easily to
automatic processing of many materials. The steel forges (kyémcs)
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well. The unit must test for adequate wiring (3nekmponpogooxa,).

1.3.9. Baxnasg XapakTepHCTHKa  aHTJIMMCKOTO  HAyYHO-
TEXHUYECKOT0  CTWJIS, KOTopas oOTpaxaeTrca B  OTOOpe W
WCIIOIb30BAaHUU  SI3BIKOBBIX CPEJICTB, 3aKIIOYAETCS TaKXKE B €ro
CTPEMJICHUM K KpPAaTKOCTM W KOMIAKTHOCTU W3JI0KEHHS, YTO
BBIPa)XAETCs, B YaCTHOCTU, B JOBOJBHO IIMPOKOM HMCIOJb30BAHUHU
JIUNTHYECKUX KOHCTPYKIMEA (TIPOMYCK KaKOTOo-THOO WieHa
npeioxkeHus). HempaBuibHOE TIOHMMaHWE JTHUX KOHCTPYKIIMM
HEpPEJKO MPUBOJMUT K HEJENbIM omuOKaM B mepeBojae. BcTpeTtur B
TEKCTE COYETaHWE a remote crane Wnu a liquid rocket, mepeBOTUNK
JOJKEH paclio3HaTh B HUX DIUIUNITHYECKHE (DOPMBI COUYETaHUH a
remote-operated crane n a liquid-fuelled rocket. IlpountaB, uTto A
non-destructive testing college is to open in London this October, o
JOJKEH TOMHUTH, YTO OTKPBIBAIOIIMMCS KOJUICIX BOBCE HE OyAeT
Hepa3pylIaomumcst (non-destructive) WM UCHBITATENbHBIM (festing),
a OyIeT TOTOBUTH CIEIHAIMCTOB B 00JacCTH HEpa3pyIIAOIIUX
METOIOB UCITBITAHUS MaTEPHAJIOB.

1.3.10. Yka3anHass TEHACHUMS HAXOIUT OTPAXKECHUE U B PSIC
IPYTUX TpaMMaTHYECKUX OcoOeHHOCTed. J[JIT HaydHO-TEXHUYECKOTO
CTWJISL  XapaKTepHa, Hampumep, 3aMeHA _ OlpeaeauTeJIbHbIX
NPUIATOYHBIX NPeI0KEHUI NPWIarareJlbHbIMU B MOCTIO3HIIMH
(ocobenno ¢ cydpdukcamu -ible, -able, -ive n nap.): the materials
available, all factors important in the evaluation of, problems difficult
with ordinary equipment, etc. Takxke L€Ib MOXET HOCTUTaThCS U
WCIIOJIb30BaHUEM B (PYHKIIMU ompeneneHuss ¢GopMm UHOUHUTHBA: the
properties to be expected, the temperature to be obtained, the product
to be cooled, etc.

1.3.11. Mo»XHO Takxk€ OTMETUTh MHOIOYHCJICHHBIE CITydyau OIY-
IIEeHHMsl B HAYYHO-TEXHUYECCKUX MaTepHaiax apTHKJIsA, 0OCOOCHHO OIl-
pEeICIeHHOT0, TaM, TJI€ B TEKCTaxX JIPYroro THUIMa €ro yrnoTpeOyieHHe
cuuTaercsi abCOMOTHO oOsi3arenbHbIM: General view is that..., First
uranium mine in the region was...

APTHUKJIb 4aCTO OTCYTCTBYET MEpe] Ha3BAHWUSIMH KOHKPETHBIX
neraned B TY, TEXHUYECKUX OINUCAHUAX, UHCTPYKUMUAX H T.IL:
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Armstrong Traps have long-live parts, valve and seat are heat treated
crome steel, lever assembly and bucket arc stainless steel.

DTO Xe sABJICHUE HAONIOAAeTCs Tepes] Ha3BaHUSMU HayYHBIX
obnacrel: ...in such fields as work study, mechanical engineering,
civil engineering, telecommunication, standardization, higher
education, eftc.

1.3.12. B TMHrBUCTHYECKHUX pabOTax, UCCIACAYIOMNX CIEIUPUKY
HAayYHO-TEXHUYECKOTO CTHJIS B COBPEMEHHOM aHTJIMMCKOM S3BIKE,
yYKa3bIBaCTCA W MENBIA psAf 00jJee YacTHBIX TI'PAMMATHYECKHX OCO-
OCHHOCTEH, KaK-TO:

- [HAPOKOE  yMmOoTpeOJcHHEe  MHOKECTBEHHOrO  4McJjia
BelIleCTBEHHBIX CYHIECTBUTEIBLHBIX (fats, oils, greases, steels, rare
earths, sands, wools, gasolines, etc.),

- MHOK€CTBEHHOI0 4YHCJa B _HA3BAHMSIX _HHCTPYMEHTOB
(clippers, jointers, shears, dividers, compasses, trammels, etc.),

- MCNOJIb30BAHUE Tpeasiora of 1Js nepeaauyn BHI0-POJIOBBIX
OTHOMIEHUI (the oxidizer of liquid oxygen, the fuel of kerosene),

- PACIpPOCTPAHEHHOCTb _ATPUMOYTHUBHBLIX _ COUYETAHHMH _ CO
caoBamMu type, design, pattern, grade: Protective clothing and dry-
chemical-type fire extinguisher should be readily available in the
area. Not only laboratories, but pilot-type manufacturing plants are
included in the center.

1.3.13. B cBsI3u ¢ OTMEUABIIEHCS BBIIIE MOCIEI0BATEIILHOCTHIO U
JI0Ka3aTeIbHOCTHI0 HAYYHOTO M3JIOKEHHS HAOII0MaeTCs TaKKe OBHI-
IIIEHHOC MCNO0JIb30BAHUE TMPHYMHHO-CJIEICTBEHHBIX _COI30B_ M
JOTHYECKHUX CBA3OK THIIA since, therefore, it follows that, so, thus, it
implies, involves, leads to, results in, etc.

OTMedeHHBIE JIEKCUKO-TPAaMMAaTHYECKHUE OCOOCHHOCTH HAydHO-
TeXHHYECKHX MaTEPHaJIOB OKa3bIBAIOT HEMIOCPEACTBEHHOE BIMSIHNEC HA
KOMMYHHUKATUBHBIA XapakTep TaKWX MaTepHajioB, KOTOPBIM OJDKCH
OBITH BOCITPOM3BE/ICH MPH TIEPEBOJIE.
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2. OCOBEHHOCTH INEPEBOJA HAYYHO-
TEXHUYECKOI'O TEKCTA

2.1. Oco0eHHOCTH PYCCKOI0 HAYYHOI'0 TEKCTA

B To BpemMs Kak OCHOBHas TpPYJAHOCTh  IEPEBOJA
XyIOKECTBEHHOM  MpO3bl  3aKJI0YaeTcsi B HEOOXOJUMOCTH
MHTEpIpETAlMd HAMEPEHUN aBTOPa, B COXPAHEHUU MCUXOJIOTHYECKUX
U OSMOIMOHAJBHBIX DJEMEHTOB, 3aJ0KEHHBIX B TEKCTE, 3ajaya,
cTosilllasi Mepel TMEPEeBOJAYUKOM HAYyYHO-TEXHUYECKOTO TEKCTa,
JUIIEHHOTO AMOITMOHATBLHON OKPAacKH, OKa3bIBAETCs 0oJiee MPOCTOM -
TOYHO MEpeJaTh MbICIb aBTOpPA, JIUIIb 1O BO3MOXHOCTU COXPAaHUB
0COOEHHOCTH €T0 CTHUJIS.

2.1.1. MHorue o0uye XapakKTepUCTUKH HAyYHO-TEXHUYECKOTO
CTWJISI, OTMEYEHHbIE HAaMHU B__AHIJIMICKOM _SI3bIKE€, HEO00XOIMMO
MPUCYTCTBYIOT U B HAyYHO-TEXHMYECKHX MATEPHAJIAX HA PYCCKOM
sI3bIKE.

DTO, IIPEXAE BCErO, OTHOCUTCA K:

-  HMHGOPMATHBHOCTM __TE€KCTA M CBSI3aHHOM C  HEW
HACBIIIEHHOCTHI0 TEPMMHAMM U UX ONPEACICHUSIMH,

- K CTAaHAAPTHOM 1 MOCJI€/I0BATEJIbHOM MaHepe U3JI10KeHMS,

- MMEHHOMY_ XapaKTepy - MpeoOJaJaHui0 COYCTAHHH, SAPOM
KOTOPBIX CIIYKHUT CYIIECCTBUTEIHLHOE, OCOOCHHO Pa3IMYHBIX BHJIOB aT-
PUOYTHUBHBIX TPYIIIL, U T.I.

W 3pece B riaroimax OydeT mpeoOiagaTh HACTOSINEE BpeMs,
CJI0’KHOIIOTYMHEHHBIE TIPEIJIOKEHUSI BCTPEUaThC 3HAYUTEIBHO Yalle
CJI0KHOCOUYMHEHHBIX, IIUPOKO HCHOJIB30BAThCA PA3IWYHBIE CPEIACTBA
JIOTUYECKOM CBSA3H M T.II.

2.1.2. B 1O Xe Bpems Menblid P OCOOCHHOCTEH PYCCKHUX
MaTepUaioB 3TOr0 THUMA CBSI3aH CO CHEHU(UUECKUMU CTPYKTypamu
pyccKOro si3blka U BbIAENAeTCS  Onarojapsi  CBO€OOpa3HOMY
HCTIOJIb30BAHUI0 TAKUX CTPYKTYpP, MO CPABHEHUIO C WHBIMU CTHIIAMU
pycckou peun. lIpexne Bcero, ykakemM Ha pacnpOCTPAHEHHOCTH
HOMHMHATHBHBIX PAMOYHBbIX KOHCTPYKIMH C HEXapaKTEPHBIM IS
Ipyrux o0JjlacTe TOPSAKOM CJIOB, NPH _KOTOPOM IPYNIa _CJOB,
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NOSICHAKOIIAS NPUYACTHE WM _NPWIAraTeJbHOE, BbICTYNAET
BMeCTe € HHMM B POJM__ NPENO3UTUBHOILO  ONpe/Ie/IeHU:
“BhIACISAEMBIE B  MOPOIECCE  SACPHOrO  pacmnajga  YacTHUIbI
“oOHapy’>KEHHBIE B XOJI€ JIAHHOTO 3KCHEPUMEHTA 3aKOHOMEPHOCTH ,
“HENONBMKHOE OTHOCUTEIIBHO 3EMJIM TENO~, «YCTOWYMUBBIE IIO
OTHOIICHUIO K BHENIHWM BO3JICMCTBUSM BHYTPEHHHUE MPOILECCH U
T.II.

2.1.3. HekoTopblie CTPYKTYPbI, PeryJsipHO ynoTped/isieMbie B
HAYYHO-TEXHMYECKOM CTHJIe, MOT'YT CYUTATHLCS 32 ero npeaejamMmu
OIIMOOYHBIMH, HAPYIIAKINUMH HOPMbI JIUTEpPAaTypHOU peuu. B
IPYTUX CIIy4dasX MOXXHO TOBOPUTH JIMIIb O OOJBIIEH YaCTOTHOCTH
yHnoTpeOJaeHUs CTPYKTYP, TOCTATOYHO TUITMYHBIX IS JTIFOOOTO CTHJIA.

Tak, B HAy4YHO-TEXHUYECKOM CTUJIE PYCCKOTO S3bIKa IIMPOKO
HCIIOJIB3YIOTCST 000CO0JI€HHbIE YWIEHBI NpPEI0KEHHUs, OCOOCHHO
MpUYACTHBIE M JCENpPHYACTHBIE O000pOThI. Takue 000COOICHHBIC
000pOTHI JOCTATOYHO yHOTPEOUTEIBHBI U B JPYTHUX CTHIISX PYCCKOTO
s3bika. Ho TaM cyOBekT 000COOJEHHOro AeepHYacTHOTO 000poTa
00s13aTeILHO TOJDKEH COBMAaAaTh C CYOBEKTOM IpeaiokeH . MoXHO
cka3arh: “TlocMOTpeB B OKHO, 5 MOyMall O IIpeACTOsIIeH Oeceae’”, HO
HEJIb3s CKa3aTh: “Il0CMOTpPEB B OKHO, MHE MPUIILJIA B TOJIOBY MBICIIb O
npeAcTosIet Oecene”, Tak KaKk B OKHO CMOTPENT M, @ HE MBICIb.
Hcnonb3oBanue mojoOHBIX HErpaMMATHYECKUX OOOPOTOB B “‘O0BIU-
HOW~ pEYM CBHUJCTEIBCTBYET O HE3HAHWH TOBOPSIIMM IPABUI PyC-
ckoro si3eika (“Ilogbeskas K CTaHIMK, y MEHS cjeTelia nuisma’).
OnHako B HAyYHO-TEXHUYECKUX MaTepuaiax JIeeIpUYacTHHIE
000pOTHI TAKOTO POJa BCTPEYAIOTCS JOCTATOYHO YaCTO WU HE MOTYT
paccMaTpuBaThCid Kak HapylleHue HopMbl: “Kpome Toro oOuiue
TEOPEMBI TIO3BOJISIIOT M3Yy4yaTh OT/CJIbHBIE MPAKTUYECKU Ba’KHbBIC
CTOPOHBI JIAaHHOTO SIBJICHHSI, HE W3y4as SBICHHUS B 1EJIOM
“Pe3ynbTaThl SKCIIEPUMEHTA MOTYT OBITh OOBSICHEHBI, HE TIpUOeTas K
YKa3aHHBIM BBIIIE JOMYIICHUASIM .

2.1.4. HenpuemneMbIMU 3a NOpeAcIaMH HAYYHO-TEXHHUYECKOTO
CTHJISI OKa3bIBAKOTCA 51 MHOTHE CJIOBOCOYETAHMS
MOJYTEPMUHOJOTHYECKOr0 _xapakrepa. Tak, B PYCCKOM S3bIKE
rJ1aroyl “mpuypodyuTh’ HMEET, BOOOIE TOBOPS, TOJBKO BPEMEHHOE
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3HAYCHUE ‘‘OTHECTH K KaKOMy-HHOYJb CpOKYy’, HO B Hay4HO-
TeXHUYECKUX MaTepuajgax ATOT TJIAroJl MOXKET YIMOTpeOIAThCS U IS
o003HaueHHSI MeCTa, IpOCTpaHCTBa: “B 3TOoM pailoHE BBIXOJbI
TOJIOMHTA TIPUYyPOUCHBI K Oepery peku”’. OOBIYHO CIOBO ‘“‘MUTpaIius’”’
OTHOCHUTCS JIWIIb K IEPEMENICHUSIM >KUBBIX CYIIECTB, HO TE€OJIOTH
TOBOPAT O “‘MUTpALUU YTIIEBOAOPOAOB” U T.I. CPAaBHUTE TAKIKE TAKHE
COUYETaHMs, MPOTHUBOpEYAIINEe OOIICHAPOIHOMY YIOTPEOJICHHUIO, KaK
“MPO3BOHUTH  JJICKTPUYECKYKD I1E€Nb’, B TPONUYECKOM WIIH
APKTUYECKOM HCHOJHEHNMW W T.J. I Hecnennanucra yTBepKIACHHUE,
yTO ‘B Marepualie p-TUIMA TOK NEPEHOCUTCS NBIPKAMH~ WU “‘Y4TO
IBIDKU B 30HE | Tspkenmeu, 4yeMm IBIPKKM B 30HE 27, TPEICTABISIETCS

HECOMHEHHOM 0€CCMBICIIEHHOCTEIO.

2.1.5. Horma pacupOoCTpaHEHHBIE B HAYYHO-TEXHUYECKOM CTHJIE
CTPYKTYphl HE CUMTAIOTCS 32 €ro IMpeeaMu HApYIIEHUEM SI3bIKOBOM
HOPMBI, HO BOCIPUHUMAIOTCS KaK CTWJIUCTUYECKU HEYJIauHbIE,
oTsromjaroimye rnosecTBoBaHue. CroJja OTHOCATCS, HANpHUMEp, Lie-
MOYKN M3 HECKOJbKHMX CYIIECTBUTEJIbHBIX B _POJAUTEIbHOM
najgexe, KOTOpble B HAYYHO-TEXHHUYECKUX TEKCTax OBIBAIOT BEChMa

JUIMHHBIMU: ~ ‘‘3a/la4ya  ONpPENEJICHUS  U3MEHEHMS  HampaBJICHUS
JBWKCHUS 4YacTull , “IJIsI TIOHMMaHWs NpPUHIMNA YCTPOHMCTBA U
JIENCTBUA KPUBOIIWITHO-IIATYHHOTO MeEXaHu3Ma JIBUTATEIIS

BHYTPEHHETO CTOPaHUS .

2.1.6. Kak 1 B aHTJIMMCKOM S3bIKE, HAYYHO-TEXHUYECKHUMN CTUJIb B
PYCCKOM SI3BIKE XapaKTEPU3YETCSI HE CTOJIBKO KAKUMH-TO SI3BIKOBBIMU
0COOEHHOCTSIMU, OTCYTCTBYIOIIMMHU B MHBIX CTHJISIX, @ OTHOCUTEIHHO
OOJBIIIeN YaCTOTOM YMOTPEOJICHUS OJMHAKOBBIX SI3BIKOBBIX CPEJICTB.
Tak, KpaTKue npujararejbHble BCTPEUYAIOTCA B PA3JIUYHBIX CTHIISX
PYCCKOTO SI3bIKAa, HO 3HAYUTEIHHO Yallle OHH OTMEYAKOTCS B HAYYHO-
TEeXHUYECKHX Marepuaiax, o0O3Hayas KaK BpPEMEHHBbIE, TaK W
MOCTOSIHHBIE ITPU3HAKHU MPEAMETOB:

DTOT METOJ MPUTOJEH JIMIIb B CIy4ae, KOTJIa PETUCTPUPYEMBIE
COOBITHS COTTPOBOKTAIOTCS CBETOBBIMU BCIIBIIITKAMHU.

DJIeKTpUYECKas CHJIa, JEUCTBYIOIIAsl HA YACTHUIly, paBHA €€ 3a-
pAany.

TeruioBble U3My4YEeHUS] KpATHE HEAKOHOMUYHBI.
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2.1.7. B kadectBe Ipyroro mnpuMepa MOXKHO yKa3aTb Ha
HINPOKOE UCIO0Jb30BAHME:

- OTBJICYEHHBIX CYHIECTBUTEIBLHBIX, OCOOCHHO CPEIHEr0 Pojia
(pa3BUTHE, IBUKEHUE, OTHOIIICHUE, U3MEPEHHE, SIBJICHUE, COCTOSHUE,
JIEWCTBUE, CBOMCTBO, YCIOBHE, MHOXKECTBO U T.1I.),

- IJIAr0JIOB HA -ca (SBJICHUE HAOJIOIA€TCs, IKOPh IPUTITUBACT-
s, HayKa oboraruiach 1 T.1.),

- TaKk Ha3plBaeMoro “aBTopckoro Mmbl” (C sBleHHEM
CBEPXIIPOBOJIUMOCTH MBI BCTpPEUYAEMCSl HE TOJIBKO IPU YKAa3aHHBIX
yCIOBUSIX. MBI UCXOJIUM U3 MPEATOIOKEHUS, YTO CKOPOCTh YaCTHIIbI
MIOCTOSIHHA).

2.2. OCO0eHHOCTH AHTJIMIICKOI0 TEKCTA, YYKIAble PYCCKOMY
SI3BIKY

1) B anramiickom TekcTe mpeoOiagaloT JU4YHbIE (OPMBI
rJ1aroJia, Torjaa Kaxk pycckomy HayyHomy cmuto 00s1ee CBOMCTBEHHBI
0e31uuHble unu HeonpeoeaeHHO-TudHble 000POmbl, HAIPUMED:

We know the primary coil in
the ordinary transformer to
have more turns than the
secondary one.

M3BecTHO, 9TO TMepBHYHAsS OOMOTKA
oObIYHOTO TpaHc(opMaTopa HMeEET
OO0JbIIIE BUTKOB, Y€M BTOPHUIHAS.

2) B aHrIMHMCKHX TEeKCTaX OMUCATEILHOIO XapaKTepa HEPEIKO
yrnotpeOssieTcsi Oyayumiee BpeMsi JIs1 BBIPA’KEHUS OOBIYHOIO
NerlCTBUS.

PyKOBOACTBYSCh KOHTEKCTOM, CIEAYET TI€PEBOJUTH TAKHUE
MPEIOKEHUST HE OyAYyIIUM, a HACHOAUWIUM B8PDEMEHEM, UH020a C
MOOATbHBIM OMMEHKOM:

Fig. 10 gives a drawing of a | Ha puc. 10 mnpuBomutcs uepTex
bulb; the filament will be | amexTpuyeckol naMIibl; HUTh HakKaja
seen in the centre. BHUJIHA B IIEHTPE.
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3) B aHriamiickmx Hay4YHO-TeXHHMYECKHX TeKCTaX OCOOCHHO
JacTO BCTPEYAIOTCS NMACCHBHBIE 00OPOTHI, TOTJa KaK B PYCCKOM
A3bIKe CTPAJATEIIbHBIN 3aJI0T YIOTPEOIIIeTCS 3HAUUTEIILHO PEkKe.

[Ipu mepeBome, cClemOBaTEIbHO, MBI HEPEIKO  JOJKHBI
npuoeraTh K 3aMeHe NACCUGHBIX KOHCMPYKYUI VHBIMHA CPEJCTBAMU
BBIpQKEHUS, 00JIee CBOMCTBEHHBIMHU PYCCKOMY SI3BIKY.

This question was discussed at the conference: Omom eonpoc
obcyxcoancs Ha Koughepenyuu. mom 80oNpoc 0OCyHcoaiu Ha
koughepenyuu. Kongepenyus obcyouna smom sonpoc.

4) ABTOpBHI AHIVIMACKOH HAYYHO-TEXHHMYECKOH JIMTEPATYPbI
IIAPOKO  MCIOJB3YKOT  Pa3jIMYHbICE  COKPAILlEHUH,  KOTOpbIC
COBEPILICHHO HeYyHOmpeOumenabHvl 6 pycCKOM A3blKe, HAPUMeED:

d.c. (direct current) NOCMOSIHHBILL MOK

a.c. (alternating current) | nepemenmwiti Mok

s.a. (sectional area) Na0WA0b NONEPEYHO20 CeUeHUs

b.p. (boiling point) MouKa KuneHusi u op.

Takue cokpallleHusl B IIepeBOJe JOJDKHBI pacuiugposvieamucs
W TaBaThCSA IOJHBIM 0003HAYECHUEM.

5) HekoTtopsle clioBa WJIM BBIPAKEHUS B AHIJIMHCKOM TEKCTe
COepPKAT 4Y:KAbli HameMy s3bIKY o00pa3. [Ipu mepeBonme oHu
TOJDKHBI  3AMEHAMbCA  AHAN02AMU, T. €.  BBIPAKCHHUSIMH
COOTBETCTBYIOIHUMH II0 CMBICTY, HO 00jee OOBIYHBIMH JJISI PYCCKOTO
TEeKCTa, HalpuMep:

We have learned to manufacture dozens of construction
materials to substitute iron.

Bwmecto “dozen” (Orooicuna) 6 pycCKOM sI3bIKE OOBIYHO B TaKHUX
CIydasiX ynoTpeOJsIeTcsl CI0BO 0ecsamokK, TIO3TOMY 3TO IPEeII0KeHNE
MBI TIEPEBOIHM:

Mol Hayyunuce  npouzsooums  0ecAmKU — CMPOUMETbHBIX
MaAmMepuanos, 3amMeHsIuWUx JHeeeso.

TakuM 006pa3oM, S3BIKOBBIC OCOOCHHOCTH aHAJOTHYHBIX CTHIICH
B s3bIKaX HEPEOKO HE CcoBmagamT. IloaTomy mepeBogInKy
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MPUXOAUTCS CICIUTH 3a TEM, YTOOBI 3TH OCOOCHHOCTH COOTHOCHIINCH
JPYT C IPYTrOM JIOJ>KHBIM 00pa3oM.

2.3. Ctuaucruyeckas aganranus

2.3.1. OTrcyTCTBHE MOJHOTO COBNAJICHUA MEXAY AHTIUNCKUM U
PYCCKUM HAyYHO-TEXHHYECKHUM CTHIIIMH MOXXHO OOHApYXHTh U IIPH
W3YYCHUH CPABHUTEJbHOM YACTOThI _YNOTpPeOJeHUsl B HUX OT-
JIEIbHBIX YyacTeil peun. Kak oTMeuanocs, IS HAy9HOTO HU3JI0KCHUS B
IIeJIOM XapaKTepeH MNpH3HAaK HOMHUHATHBHOE, T.e. 0ojee IIHpPOKOE
HCIIOJIb30BAHUE CYIIECTBUTEIBHBIX, Y€M B HHBIX (DYHKIIMOHAIBHBIX
ctuiax. OJHAKO W 37eCh COIMOCTAaBUTEIBHBIN aHalnu3 IIePEBOJIOB
ITOKA3bIBACT, YTO B PYCCKOM S3BIKE dTa TEHJCHITUS BBIpakeHa Ooliee
YeTKO W MPH ___NepeBojie  AHLJIMICKHE  IJarojbl___HepeaKo
3aMEHSIIOTCSI CYIIECTBUTEIbHbIMH:

The engine is the source of power that makes the wheels go
round and the car move. /[sueamens cuysxcum ucmouHuKom sHepuu
0J151 8pauerust Kojaec U O8UNCEHUS a8MOMOOUIAL.

TakuM o0Opa3oM, OJlHAa W Ta € OCOOCHHOCTHh HAYYHO-TEX-
HUYECKOTO CTWJISA, MPUCYIIAs M AHTJIMICKOMY U PYCCKOMY SI3bIKaM,
MOKET TPOSIBIATHCSA C HEOJUHAKOBOW OYEBHUIHOCTHIO U BBIPAKATHCS
Pa3HBIMH SI3BIKOBBIMH CPEJICTBAMHU.

2.3.2. Jlinsg HaydyHOrO W3JIOXKEHHS XapaKTEpHA  BBICOKad
JIOTUYHOCTh W TOCIENOBATEIbHOCTh. Cleayromue apyr 3a APYrom
BBICKA3bIBAHUS COCIMHEHBI PA3JINYHBIMU BUJIAMU JIOTMYECKOM CBA3M:
OHO BBICKA3bIBAHWUE BBITEKACT W3 JAPYroro, MOSICHSAET €To,
YCTAHABJIMBAET C HUM MPUYMHHbBIC, BDEMEHHBIE, IPOCTPAHCTBEHHBIE U
T.II. OTHOIIEHHUS. DTa OCOOEHHOCTH BBISBIISIETCS KaK B aHTJIMHCKOM
OpUTHHaJIe, TaK U B PYCCKOM mnepeBojie. OQHAKO B AHIJIMICKOM
si3bIKe JIOTHYEeCKHEe CBSI3M MEXIy OTJEIbHBIMH BBICKAa3bIBAHUSIMU
4acTO OOHApyKUBAKOTCS JUIIb B CAMOM UX COJEPNKAHUU U 0CO00 He
BbIpaKAWTCA. Pycckuii dce A3bIK TPEANIOUUTAET HUCHOIB30BATH
cneyuanbvHole C/106a U 6600HbIEe 000POMbL, YKAZBIBAIOIINE HA TOT WU
MHOW Tun cBsizU. [loaTOMy B mepeBojie 4acTo OOHAPYKUBAIOTCS

21



no/IOOHBIE  JIOTIOIHUTENbHBIE  YTOYHEHUS, OTCYTCTBYIOIIAE B
OpUTHHAJIE:

Semiconductor theory, junction theory, and circuit theory are
integrated to explain the behavior of existing devices in circuits. No
prior knowledge of modern physics is assumed.

DOTOT mpuMep MPEeACTaBIsIeT COOOW OTPHIBOK W3 BBEIEHUS K
KHUTE, TOCBSIICHHONW OIHCAHUIO TOIYMPOBOJHUKOBBIX YCTPOWCTB.
XapakTep CBSI3U 3TOTO OTPBIBKA C TMPEABIAYIIAM H3I0KCHHEM, a
TaKXKE CBSI3W MEXKIY JIBYMS MPEUIOKCHHUSIMH, COCTaBISIONUMH OT-
PBIBOK, JTOCTaTOYHO siceH. [IOHATHO, YTO pedyb UAET O COJCPKaHWUU
UMEHHO JTAaHHOW KHUTH M 9TO UMEHHO TP €€ N3YUCHHH HE TPeOyeTcs
npeaBapuTenbHOro 3HaHus pu3uku. OTHAKO B PYCCKOM IMEPEBOJIE 3T
CBSI3b BBIPKEHA JKCIUIAIUTHO, T.€. C TMOMOIIBIO OCOOBIX SI3BIKOBBIX
CPEICTB, KOTOPHIE HE UMEIOT COOTBETCTBUS B OPUTHHAJIE:

B knuee onsa 0obwsacHenus nogedenus cyujecmsyouux npubopos 6
cxemax 00beOUHeHbl meopus NOAYNPOBOOHUKOS, Meopus p-n-
nepexo0o8 u meopus yeneui. Illpu smom He npeononazaemcs npeo-
8apUMenbHO20 3HAKOMCMBA YUMAmeis C COBPEMEHHOU PUSUKOLL.

22



3. BUJIbl TEXHUYECKOI'O IIEPEBO/IA
3.1. I1oy1HBIM MUCbMEHHBIUA MEPEBO/I

[TonHBIE THCHPMEHHBIN TIEPEBOJ SBISICTCS OCHOBHOH (hopMoi
TEXHUYECKOr0 TMepeBoaa. Bcs HaydHo-TexHUYeckas wuHboOpMaIus
oOpabaTbhIBaeTCsl TOIBKO B 3TOM ¢opme, Oyab TO HMHCTPYKIUS Ha
WHOCTPAHHOM SI3BIKE, ITyTE€BOU JIUCT, TAMOKEHHAs JIeKIapaius 1 T.1I.

PaboTa Hax mOJIHBIM MTUCEMEHHBIM TIEPEBOJIOM BKJIIOUYAET B CEOs
pAll MOCJIENOBATEIbHBIX ATAloOB, MPUYEM HAPYIICHUE HX CTPOroi
MOCJIEJIOBATEIIbHOCTU TPUBOJUT K CHIDKCHUIO KauecTBa IMEpPEeBOjA.
PaccMoTpuM Bce ATarbsl 6oree moapoOHo.

Iman 1. llpexne 4yem NPUCTYNUTh K MEPEBOJY OPUTHMHAIIA,
MEPEBOIUUK JIOJIKEH MPOUYUTATHh TEKCT MOJHOCTHIO, TPUYEM MHOTIA U
HE OJIMH pa3, 4TOOBI BBISICHUTH I C€0sl KOHTEKCT, HA KOTOPOM €My
MPEACTOUT paboTaTh, MOHATH TO, YTO BHIPAXKEHO HA S3BIKE OPUTHUHAIA.
Ecnu B pe3yibraTte O3HAKOMIJIEHUS C TEKCTOM Y TMEPEeBOJYMKA
BO3HMKAIOT COMHEHUS B TOM, 4YTO HHQOpMAIMs, H3JIOKEHHAS B
TEKCTe, MPEACTABIISIET UHTEPEC NI 3aKa3yuKa, OH OOsI3aH W3JIOKUTH
CBOU COMHEHUSI 3aKa3UHKY.

Ecnu mnomoOHBIX COMHEHUNW HE BO3HHUKAET, I[E€PEBOIUUK
MPUCTYINAET K IMMOBTOPHOMY O3HAKOMJIEHHUIO C TEKCTOM, HUCIOJIb3YS
IIpAd OSTOM Bce paboume WCTOYHHUKH HWHOOpMAIMU: CIIOBapH,
CrpaBOYHMKA U T. A. ClienyeT HaNmOMHUTH: JOJT TEPEeBOAYMKA
3aKJII0YaeTCsl B TOM, YTOOBI TMOJHOCTBHIO MPHUHSATH CTOPOHY aBTOPA,
HE3aBUCHMO OT €r0o YOeXKIACHUH, IEIMKOM MEPEHSITh €ro CIoco0 M3-
JI0’KeHUS nH(pOpMaIK, MPUEMbI TOKa3aTeIbCTBA U T. 1.

Ecnmu 1npu YTeHHMM TEKCTa TEPEBOJYUK BCTPEYAETCS C
HE3HAKOMBIM €My MaTepuajioM, TpeOyromuM Uil TTOHUMAaHHS
CIIeIIMAIbHBIX 3HAHWM, OH JOJKEH OOpaTUThCS K COOTBETCTBYIOUIUM
HMCTOYHUKAM MH(POPMAIIUU U TOJYYHUTh CBEACHUS, JOCTATOYHBIC IS
MTOHUMAaHUSI.

Iman 2. Ha BTOpOM »3Tame MNEpPEeBOMYUK JEIACT YEPHOBOU
MEepeBOJi TEKCTa, TMOCJIEAOBAaTEIbHO paboTas HaJ JIOTHYECKH
BBIJICTISIEMBIMU ~ YacCTAMU  OpUTMHaia (mepuoiamMu, ab3anamu,
OT/ICJIbHBIMU MPEJIOKECHUSIMHA ).

23



ChHavasa BBIJEIAECTCA JIOTHYECKU 3aKOHYEHHAs 4acTh TEKCTa U
YCBauBAETCA €€ COoJepKaHue. Bpiaenss yacte TEkcTa Ui IepeBoaa
HY>KHO UMETh B BH]Y, UTO BEJIIMYMHA 3TON YACTU ONPEAEIACTCI TPEMS
(akTOopamMu:  CMBICIIOBOM  3aKOHUYEHHOCTHIO,  CJIO)KHOCTBIO  CO-
NEPKAHUSA, BO3MOKHOCTSIMH MAMSITH MEPEBOTUHKA.

3aTeM JaHHas 4YacThb TEKCTAa NEPEBOJUTCS HA PYCCKUU S3BIK.
IlepeBoguuk HE CMOTPUT B OpUTHHAI, a MEPeHaéT CBOUMU
COOCTBEHHBIMU CJIOBAMH YCBOEHHYIO MM HH(OpPMAIMI0 Ha PYCCKOM
A3bIKE, HO MPU 3TOM TOCTOSAHHO CJIEOUT 3a CTWUIEM, T.C. 34
Ka4ecTBOM, €IMHOOOpa3MeM U JIOTUKOW M3JI0KECHHS. 3/1eCh OYCHD
BA)XHO YCBOMUTH, UTO MEPEBOAYMK JOJDKEH ITOJTHOCTHIO OTBIIEYBCA OT
OpPUTMHAJIA, TaK KaK OJTHOBPEMEHHO YHATATh HA OJIHOM S3BIKE U IHACATh
HA JIPYTrOM HEJb3S, NHAYE TOABJISIOTCS CMBICIIOBBIE U CTUIIUCTUYECKHUE
omuOKU. 3aKOHBI PA3IMYHBIX S3BIKOB HE COBIAMAIOT W YacTo
MPOTUBOPEYAT APYT APYTY.

Ilocnme TOro, Kak OTPBIBOK IIEPEBENEH, OH CBEpPSETCA C
COOTBETCTBYIOIIIMM  MECTOM  OpUTMHAJIIA Ui  BOCHOJIHEHUS
MIPOMYIIEHHONW UH(pOPMAITUH, KOTOpast UMeeT (aKTHIECKOE 3HAUYCHHE.

[Ipy BBITIOJIHEHUH ATOM 4YacTU paOOThI HYKHO CJIEAUTH 32 TEM,
9TOOBI MEXIY MPEABIAYIICH W MOCHeayIoNed YacTsIMU IepeBojia
IIPOCIEKUBAIACH JJOTHYECKASI CBA3b

Iman 3. Ha TperbeM JTamne CIEAyeT OKOHYATEIBHO
OTPEIaKTUPOBAThH MEPEBOJ, MIPOUYUTAB €r0 MPO ceOsl, ISl YCTPAHEHUS
HETOYHOCTEW, MPOBEPUTH CTWUJIb, KAYECTBO, €IUHOOOpPA3UE U JIOTUKY
M3J10KEHUsT Bcero Tekcra. [lom TepMuHOM “‘CTMIIB’ MOHUMAETCA
XapaKTEePHbI BHUJ, PA3HOBUIAHOCTH YEro-M00, BBIpAXaIOIIasCsi B
ONpeeIEHHBIX OCOOCHHBIX MPU3HAKAX, CBOMCTBAX, XY/10KECTBEHHOM
o(hOpPMIICHHH.

CylIeCTBYIOT HECKOJBKO NPUHIUIIOB, KOTOPBIMH CJEIyET
PYKOBOJCTBOBATHCS IIPU MIEPEBOIE:

- €CIIK OJHY U Ty € MBICIIb MOXXHO BBIPa3UTh HECKOJIbKUMU
croco0amMu, TO MPEANOYTeHHE AOHKHO ObITh OTAAHO 0oJiee MPOCTOMY
Y JIJAKOHUYHOMY TIEPEBOAY;

- €CJIY MPUCYTCTBYET CIOBO MHOCTPAHHOTO MPOUCXOXKIACHHUS, TO
€ro Mo Mepe HeOOXOJUMOCTH CIEAYET 3aMEHUTHb CJIOBOM PYCCKOTO
MIPOUCXOXKJIEHHUs, HO Oe3 yiiepOa it CMbICIa;

- BCE TEPMUHBI U Ha3BaHUS JTOJDKHBI OBITh CTPOTO OJHO3HAYHBI.
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Iman 4. Ha 3ToM 3Tane nepeBOAYMK MPUCTYIACT K MEPEBOMY
3arojoBka. B o0nacTu XynoKEeCTBEHHOW JIMTEPATyphbl 3ar0JIOBOK HE
BCETJIa HECET J0CTaTOYHO MH(OPMAITUH JIJIs SICHOTO MPEICTABICHUS O

COJZIep)KaHUU MIPOU3BEICHUS. ABTOpBI XYJ0KECTBEHHBIX
MPOU3BEICHUM, a 3areéM W NEPEeBOJYMKH, CTaparoTCs CJeiaTh
3aroJIOBKU Ooiee MIPUBJIEKATEIILHBIMU, 0JIar03ByYHBIMH,

IOMOPUCTHYECKUMUA W T.Ja. Ha3HadeHue 3arojiloBka B Hay4dHO-
TeXHUYECKOW JIUTEepaType COBCeM HMHOe. B 3aroigoBke AoDKHA OBITH
3aKJIFOY€HA CaMa CyYThb TEKCTa, WMEHHO IIO3TOMY 3aroJIOBKH
MEPEBOMISITCA B MOCJIEIHIO OYEPEJh C YYETOM BCEX OCOOEHHOCTEU
OpUTHHAaJIA.

3.2. PedepaTuBHBIN NIEPEBO/

Tak kak OCHOBHBIM BHJIOM TEXHHYECKOTO TEPEBOJA SBISCTCS
MOJTHBIM TMHUCHMEHHBIA TEPEeBOJl, a OCTAIbHBIC BHUIBI MPEIICTABIISIOT
coOOl ero CoOKpallleHHbIE BapUaHTHI, CIEI0BATEIbHO, TaKWE BHJIbI
MepeBOJia UMEIOT OMPEACIICHHYIO MPaKTUUECKYI0 U MOTCHIIMATbHYIO
IICHHOCTh JUISI WHOOPMHPOBAHUS CIICIIHATNCTOB, pPa0OTaIOIMIMX B
chepe HayKm © TEXHHUKH, pPAOOTHUKOB MATEHTHOM CIIYXKOBI,
peIIaroluX TMPABOBBIE BOIMPOCHI, a TaKXe Jis1 HAKOIUICHUS U
CHUCTEMAaTH3allMi HAYYHO-TEXHUYECKON HH(POpMAIIHH.

OmauM W3 TaKWX  COKpAIIEHHBIX  BapUaHTOB  TOJIHOTO
MMCbMEHHOTO MEePeBo/Ia sABIsIETCs pedpepatuBHbIN nepeBo 1. Hazpanue
«pedepaTuBHBIN MEPEBO MPOUCXOIUT OT CJIOBa “pedepaT’: KpaTKoe
W3JI0KEHNE CYIIHOCTH KaKoro-JInOo BOMpOca, COJepkKaHWsi KHUTH. B
00JlacTU HAYYHO-TEXHUYECKOW WH(POpMAIMK ONpPENeTUINCh TpHU
dopmbl  cocTaBiieHus pedepara, KOTOPHIM COOTBETCTBYIOT TpPH
CaMOCTOSITEILHBIX BUAa TEXHUYECKOTO MePEeBO/Ia:

- pebepaTuBHBII IEPEBOI,

- IEPEBO/I TUIIA ‘“dDKcIpecc-uHdopMmanus’”,

- CUTHAJbHBIM TEPEBOJ TJIABHBIX MYHKTOB  (HOPMYIIBI
n300peTeHus (1epeBo] MaTeHTHHIX pedepaToB).

Pegepamusnwiii nepesoo || 3T0 TONHBIA MUCHMEHHBIN MTEPEBO/T
3apaHee OTOOpPaHHBIX YacTel OpPUTHHAJA, COCTABIISIONINX CBS3HBIN
TekcT. PedeparuBHbIll TIepeBOJ JOKEH OBITH TOpa3fgo KoOpoue
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OpUTHMHAaJa, TaK KakK B MPOIECCE MEePEeBOa NEPEBOTUUK OTKA3HIBAETCS
OT U30BITOYHOMN WH(POpPMAIIHH.

Pabora Hag pedepaTUBHBIM MIEPEBOJAOM COCTOHUT M3 HECKOJBKHUX
ATaIOB.

Iman 1. IlpeaBapuTebHOE 3HAKOMCTBO C OpPUTHHAJIOM,
MPOCMOTP CHEUHAIBHON JIMTEPATYpPhl ISl O3HAKOMJICHUSI C JIAaHHOU
00JIACTBIO U €€ TEPMUHOJIOTUEN, BHUMATEIIBHOE YTEHUE BCETO TEKCTA.

Iman 2. PazMeTKa TEKCTa C TOMOIIBIO KBAAPATHBIX CKOOOK JIJIst
WCKIIFOYEHUSI €r0  BTOPOCTENEHHBIX YaCT€ H  ITOBTOPECHUU
(MCKITFOYaeMBbIC YaCTH TEKCTa OEPYTCsS B CKOOKH).

Oman 3. UreHue BBIJICICHHBIX MECT ISl yCTPaHECHUS
JTUCTIPOTIOPIAA U HECBSI3HOCTH.

Iman 4. llonHBIA NHCHMEHHBIM NEPEBOJ YacTH OpPUTHHAIIA
OCTaBIIIEHCS 3a CKOOKaMM, MPEACTABIISIONIEH COOOM CBS3HBIM TEKCT,
MIOCTPOEHHBIN 10 TOMY K€ JOTMYECKOMY IUIaHy, YTO U OPUTHHAIL.

Ecnu B opuruHane MMEIOTCS PUCYHKH, YEPTEXKHU WIU JPYrou
WUTIOCTPATUBHBIM MaTepual, TO IEePEeBOJYMK OTOMpAET HamOoJiee
BOXHBICE W TIOAPOOHO OOBACHIEMBIE B TEKCTE WUIIOCTPAIlUUd |
yKa3bIBa€T MECTO B TEKCTE MEPEeBO/ia, I JOJKHA OBITh TTOMEIeHA Ta
WJIM UHAsl KOMUS WILTIOCTPAIUU.

3.3 AHHOTAIIMOHHBIU MEPEBO/I

AHHOTAIMOHHBIN MEPEBOJ [ | 3TO BUJI TEXHUYECKOTO MEPEBOJA,
KOTOPBIM 3aKJIIOYACTCA B COCTABJICHUM AHHOTAIMA OPUTHMHAJIA HA
apyroMm  s3pike.  I[lom  aHHOTamuen  MOHMMAETCs  KpaTkasd
XapPaKTEPUCTUKA COJICPKAHUS TPOU3BEICHUS MIEYATH WUIN PYKOIHCH.

CymecTBy1oT JBa BHUJA AHHOTAIWM, Ka4YECTBECHHO
OTJIMYAKOIIUXCS JIPYT OT APYra, KOTOPbIE TEXHUYECKUU MEPEBOIUMK
JOJDKEH YMETh COCTABIIATh, COIVIACHO BUIAM TEXHHYECKOIO IIEPEBOIA:
aHHomayusi CneyuarvbHou cmamvu Ui KHueu [ 3TO Kparkas
XapaKTEpPUCTUKA OPUTMHAJA, M3JIATAIolas €ro COAEPKAHHE B BUJC
MEPEYHSI OCHOBHBIX BOIIPOCOB W HWHOTJA [AIOMIAS KPUTHYECKYIO
OLICHKY.

['maBHOE OTIMYME AHHOTAlMM CTaThbUM WJIM KHUTH [] 3TO
XapaKTEpUCTUKA OPUTHHAJIA.
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JIaHHBIM ~ BUJ  IIepeBOAA  OCYIIECTBISECTCS B TAaKOHU
NIOCJIEIOBATENBHOCTH:

- IEPEBOAYUK YUTAET KHUTY WU CTaThIO,

- COCTaBJISIET €€ ILIaH,

- opMyJIHpYyET OCHOBHBIE MOJIOKEHUSI OpUTHUHAJA: TIEPEUUCTISET
€ro TJIaBHbIE BOIIPOCHI MJIM OMUCHIBAET CTPOCHHUE U COACPIKAHUE.

OOBEM  aHHOTALIMOHHOTO MEpeBOJa IO CPAaBHEHUIO C
OpUTHHAIIOM MOXKET OBITh PA3JIMYHbBIM, HO OOBIYHO He npeBbimaet 500
NeYaTHBIX 3HAKOB.

OTnruve aHHOTALIMOHHOTO IepeBoJa OT BCEX JIPYTUX BHJIOB
TEXHUYECKOTO0 MepeBoJla B TOM, 4YTO IpPU 3TOM BHJIE MEPEBOJA
BOCITPOU3BOAMUTCS TOJBKO HEOOJbINAs 4acTh MHGOpMAIMKU, KOTopas
COJIEPKUTCSl B OpUTHHANE, B OpME XapaKTEPUCTHKHU, a HE B dopMme
U3JI0KEHUS.

Ctunp aHHOTAIIMOHHOTO TEpeBOjJla KHWUTU WM CTaThbU BCEr/a
cBOOO/HBIN, OMNpeAenseTcs Uenblo ImepeBoja [ gaTh KpaTKyro
XapaKTepUCTUKY OpUTHHAaJA.
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4. IEPEBO/I IATEHTOB

4.1. IlateHT [| 3TO OXpaHHBIN JTOKYMEHT, YJIOCTOBEPSIOLIN
HCKJIIOUUTENIbHOE TIPaBO, aBTOPCTBO W MPUOPUTET H300PETEHUS,
MOJIE3HON MOJEINH, MPOMBIILIEHHOIO 00pa3a.

4.2. CTpYKTYpAa NaTeHTA:

1) oubnuorpadudeckne TaHHBIE;
2) Ha3BaHWE;

3) onucanue U300peTEHNS;

4) dhopmyna n300peTEeHHS;

5) ueprexu;

6) pedepar.

bubnuoepaguueckue oannvie 1 cBeneHus, HEOOXOMUMBIE IS
perucTpalu, XpaHEHWsT W OThICKAaHWS IIaTeHTa: HOMEp IIaTeHTa,
Ha3BaHHWE BBIJABIICH MATEHT CTpaHbl, JaTa II0Jla4yd 3asBKH, JaTra
BBIJJaYl TIATE€HTa, KJIaCCH(UKAIIMOHHBIE HHJICKCHI, YHCIIO ITYHKTOB
MaTeHTHOU (POpMyIIBI, UMl M aJipec BIaJeblIa.

Haszeanue || xapakTepusyeT Ha3HAUCHUE MATEHTA U U3J1araercs
B €JIMHCTBEHHOM YHCIIE.

Onucanue uzobpemenusi || pacKpbIBaeT HU300peTEHUE C
ITOJTHOTOM, JIOCTaTOYHOM Il OCYIIeCTBICHHS. Bkmrouaer B cebd
pa3ieibl:

1. 061acTh TEXHUKH, K KOTOPOH OTHOCHUTCS U300pETEHUE;

2. YPOBEHb TEXHUKHU;

3. pacKpbITHE U300PETECHMUS;

4. KpaTKO€ OMMCAHUE YEPTEKENU, CXEM, PUCYHKOB, SCKU30B,;

5. OCYIIECTBIEHUE U300PETEHUSI.

Ecnu x mateHTy NmpuII0KEHBI YEPTEKH, TO B IOJTHOM OIHCAHUU
pacmGpoBBIBAIOTCS ITU(PHI, 0003HAYAIONIE HA YEPTEkKax ACTaau
IMATEHTYEMOT'0 YCTPOMCTBA.

Dopmyna uzobpemenus || mpeaHa3HAYACTCS I ONMPEACICHUS
o0beMa MPaBOBOM OXpaHbI, MPEAOCTaBIsIeMON TaTeHToM. B popmyie
n300peTeHusT C(HOPMYJIMPOBAaHbI BCE CYIIECTBEHHbIC IIPHU3HAKU
M300pETECHUS.

28



®opmysia U300pETEHUS COCTOUMT M3 OJHOTO WM HECKOJIbKUX
myHKTOB. Kaxaplii MyHKT 3TON (POpPMYJIbI OOBIYHO COCTOUT U3 JIBYX
4acTel, Ha3bIBAEMBIX OTPAHUYUTEIILHOW YacThl0 W OTJIAYUTEIBHOU
YacTblO, PA3JCJICHHBIX CJIOBOCOYETAHUEM “OTJIUYAIOUIAMCI TEM,
gT0...”. OrpaHnydTeNlbHas 4dYacTh TNyHKTa (POPMYIIBI COIEPIKUT
Ha3BaHHUE M300PETECHHUS U €ro Ba)KHBIC NMPU3HAKH, YK€ M3BECTHBHIE M3
ypOBHA TEXHUKU. OTIWYATEIbHAA YacThb COJCPKUT MPU3HAKH,
COCTABJISAIOIINE CYHIHOCTh HM300pETEHUs, U SBISAIONIMECS HOBBIMH.

Kaxxnpiii myHKT (pOpMYJIBI PEICTABIISIET COOOM OHO MPEIOKEHUE:

(OrpannunTtenbHble MPU3HAKK) Y CTPOMCTBO MJIA AKKYMYJHMPOBAHUSA
X0J10[12, cojep:kaiiee 0ak ¢ maTpyoxkamMu JJsi OTBOJAa W NOJABOAA BOJbI,
YCTAHOBJIEHHbIE B HEM OXJIAXKIAIOIIUE 3JIEMEHTbI, JATYHUK KOHTPOJIA
HAMOPAKMBAHUA JIb]IA,

OTJINYAromeccsa TEM, 4TO

(OTnuuuTenbHble MNPU3HAKU) OAMYUK KOHMPOJIA 6bINOJIHEH 6 6uode
mpyoKu u3 menjionpoeoOH020 Mamepuania u yYKpenjieH c60000HbIMU
KOHUAMU HA 08YX OXJIAHCOAIOWUX IIEMEHMAX 6 NI0CKOCHMU, NPOX00auiell
yepe3 ocu ux CUMMEmpPUIl ¢ HAKIOHOM K KAXCOOMY, npuyem mpyoka umeem
0Mme00, COEOUHEHHBLI C 0AMYUUKOM YPOGHA.

B mareHTax Ha aHIVIMMCKOM s3bIKEe IIaTeHTHas QopMyiia
HauynHaeTCcs ciaoBamu: claim, claims (I claim, We claim, What I claim
is, What we claim is). OObIYHO OHA COCTOUT U3 HECKOJIBKHUX MYHKTOB,
MIPEJCTABIAIONINX CO00M HyMmepoBaHHBIC a03arel. Eciu B dopmyne
TOJIbKO OJMH IIYHKT, TO OH He HyMepyeTcs. Kakaplii IyHKT, KaKUM ObI
JUIMHHBIM OH HU OBbUI, B aHIVIMHCKHX IATEHTaX COCTOHUT M3 OJHOTO
IPESIIOKCHHUS.

I claim, We claim, What is
claimed is, It is claimed,

What is desired by Letters
Patent of the USA is u 1.11.

OCHOBHOM IMYHKT dopmyna n300peTeHus. . .

A system according to Cucrema 1o nyHKTY. ..,
claim ... wherein ... B KOTOPOW. ..

3aBUCUMBIN TYHKT
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Yepmeoicu |1 HeoOs3aTenapbHas dYacTh ImareHTa. DOurypsr
qepTeKel HyMEpYyIOTCS M NEPEUUCISIOTCS B omucaHuu. Jletanm Ha
HUX 00O03HaJaroTcs mudpamu, OyKBaMH WM APYTUMH HHICKCAMH,
00BSICHIEMBIMU B onMcaHuu. KpoMe depTekeil JOIMyCKarTCsS CXEMBI,
PUCYHKH WJIH JpyTHe rpapudeckue MaTepHuaibl, MOSCHSIIONINE HIICHO.

Pegpepam |1 sBnsercs KpaTKHM OIIMCAaHUEM HW300pEeTCHUS,
BKJIIOYAET OIMCAHWE MPU3HAKOB m300peTeHus (popmyia) m obaacTu
MIPUMECHEHHS.

4.3. OCO0€HHOCTH SI3HIKA MATCHTOB.

Cunonumol
to aid
to better Tlogvicumo
to fanhance - efficiency | — (a¢ppexmusrnocmeo,
to improve KIlJ], kauecmeo
to increase um.o.)
to raise

complaint, default, defect, defective feature, deficiency, detriment,
detrimental characteristic, disability, disadvantage,
disadvantageous effect, disadvantageous feature, drawback, fault,
failing, failure, inadequacy nuisance, objection, shortcoming,
undesirable effect, undesirable feature weakness

l

HeooCmamox

lIpuem masmonoeuu
(Ipu TIepeBOo/ie Ha PYCCKUM S3bIK CIEAYET N30erarTh)
the disadvantages and drawbacks — nedocmamxu;
the invention and discovery — uzo6pemenue;
new and novel — nosuviii;

Mnocoznaunvie ciosa
Cepbe3nyto  mpoOiemy  Juisi  TEepeBOJYMKA  OMHUCAHUN
M300pEeTEHUN TMPEJCTABISAIOT COOOM TMOJIMCEMaHTUYHBIE CIIOBA, TakK
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KaKk onpeacjiurTb 3HAaYCHHUEC MHOIO3HAYHOIo <¢jJoBa BO3MOKHO
TOJBKO C IOMOIIBIO €TI0 OKPYKCHUA.

1) CnoBa, umeromue pasHble 3HAYE€HUS B 3aBUCUMOCTH OT
paszena OnucaHusl.

. LEeJIb
to comprise
. . — | u3oOpereHusd | — OMHOCUMBCSL |
to consist in
to provide
— | CYIIIHOCTD — npeonazamv
to relate to
M300peTeHUs

2) CroBa, uMEIOIIME pa3HbIE 3HAYEHUS B OMNpPEIACICHHBIX
CJIOBOCOYETAHUSIX.

to meet a condition [ gbinoanames yciogue

to meet a disadvantage [ | ycmpausams Hedocmamok

to meet a standard [ coomeemcmsosams cmanoapmy .

3) CinoBa, mepeBOJi KOTOPBHIX OIpEaesIeTCs KOHTEKCTOM, B
KOTOPOM OHHU HCTOJIb3YIOTCHI.
disclosure — 1) onucanue; 2) uzobpemenue).

Kanyenapuzmot u apxauzmoi
said — ynomsanymeotii, 5mom, oannvlii, Ha38anHbill (MO0 OITYCKACTCS)
accompanying, annexed [ | Huoiceciedyrowuil, NPUIOHCEHHbIU

thereacross — across it (them)
therealong — along it (them)
therebetween — between it (them)
thereby — | by it (them)
therein — in it (them)
whereafter — after which
whereon — on which
whereupon — upon which
whereof — of which
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5. TEKCTBI JJ151 IEPEBOJA HA AHT'JIMHCKOM SI3BIKE

S.1. Electric engineering

1. It 1s at this important juncture (cTredeHre 0OCTOSITENHCTB) in
the history of electrical research that we see the first, shy attempts to
make the force of Nature do some work. Now we are concerned
(yuactByeM) with the development of electricity for the transmission
of energy.

One day in 1819 a Danish physicist Mans Christian Oersted, was
lecturing at the University of Kiel, which was then a Danish town.
Demonstrating a galvanic battery, he held up (nepxan) a wire leading
from it when it suddenly slipped out of his hand and fell on the table
across a marine's compass that happened to be there. As he picked up
the wire again he noticed to his astonishment (u3ymiienue) that the
needle of the compass no longer pointed north, but had swung
(otknonmnack) completely out of position. He switched the current
off, and the needle pointed north again.

2. For a few months he thought over this incident, and eventually
wrote a short report on it. No one could have been more surprised than
Oersted at the extraordinary impact which his discovery made on
physicists all over Europe and America. At last the longsought (seek —
uckaTh) connection between electricity and magnetism had been
found! Yet neither Oersted nor his colleagues could forsee the impor-
tance of this phenomenon, for it is the connection between electricity,
and magnetism on which the entire, practical use of electricity in our
time is founded!

3. What was it that Oersted had discovered? Nothing more than
that an electrically charged conductor, such as the wire, leading from a
battery, is the centre of a magnetic “field”, and this has the effect of
turning a magnetic needle at a right angle with the direction in which
the current is flowing; not quite at a right angle, though (ue Bmomnne,
BIpoueM), because the magnetism of the earth also influences the
needle. Now the physicists had a reliable means of measuring the
strength of a weak electric current flowing through a conductor; the
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galvanoscope, or galvanometer, such a simple instrument consisting of
a few wire loops (MOTKOB wiM meTyiew mpoBoja) and a magnetic
needle whose deflection (otknonenue) indicates the strength of the
current.

4. Prompted (BooaymieBnénnsiii) by the research work of Andre-
Marie Ampere, the great French physicist whose name has become a
household word (moBcegHeBHOE BBIpakeHue) as the unit (ctaso
BbIpakeHneM enuHuibl...) of the electric current, the Englishman
Sturgeon experimented with ordinary, non-magnetized iron. He found
that any piece of soft iron could be turned into a temporary magnet by
putting it in the centre of a coil of insulated wire and making an elec-
tric current flow through the coil. As soon and as long as (moka, 10
Tex mop noka) the current was turned on, the iron was magnetic, but it
ceased to be a magnet when there was no more current. Sturgeon built
the first large electro-magnet, and with this achievement there began
the development of the electrical telegraph and later the telephone.

5. But there was yet another, and perhaps even more important,
development which began with the electro-magnet. Michael Faraday
repeated the experiments of Oersted, Sturgeon, and Ampere. His
brilliant mind conceived — 3amymarp, mopoxaaTh this idea
(3aponunack uues): if electricity could produce magnetism, perhaps
magnetism could produce electricity!

But how? For a long time he searched in vain (TmetHo) for an
answer. Every time he went for a walk in one of London’s parks he
carried a little coil and a piece of iron in his pocket, taking them out
now and then to look at them. It was on such a walk that he found the
solution. Suddenly, one day in 1830, in the midst of Green Park (so
the story goes), he knew it: the way to produce electricity by
magnetism was to produce it by motion.

6. He hurried to his laboratory and put his theory to the test. It
was correct. A stationary magnet does not produce electricity. But
when a magnet is pushed into (3acyHyTb, BCTaBUTb) a wire coil current
begins to flow in the coil; when the magnet is pulled out again, the
current flows in the opposite direction. This phenomenon, confirms
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the basic fact that the electric current cannot be produced out of
nothing — some work must be done to produce it. Electricity is only a
form of energy; it is not a “prime mover” in itself.

7. What Faraday had discovered was the technique of electro-
magnetic induction, on which the whole edifice (cTpoenue,
BEJIMYECTBEHHOE 37aHue, sBleHue, rmposeiaeHue) of electrical
engineering rests. He soon found that there were various ways of
transforming motion into electric current. Instead of moving the
magnet in and out of the wire coil you can move the coil towards and
away from the magnet; or you can generate electricity by changing the
strength of stationary magnet; or you can produce a current in one of
two coils by moving them towards and away from each other while a
current is flowing in the second.

8. Faraday then substituted a magnet for the second coil — and
observed the same effect. Using two coils wound on separate sections
of a dosed iron ring, with one coil connected to a galvanometer and
the other to a battery, he noticed that when the circuit of the second
coil was closed the galvanometer needle pointed first in one direction
and then returned to its zero position. When he interrupted the battery
circuit, the galvanometer jerked into the opposite direction. Eventually
(B urore), he made a 12-inch-wide copper disc which he rotated
between the poles of a strong horse-shoe (moaxoBooOpa3HbIil) magnet:
the electric current which was generated in the copper disc could be
obtained from springs (mpyxkuH) or wire brushes (MeTaynueckas
npoBosioyHas mérka) touching the edge (xpait) and axis (och) of the
disc.

9. Thus Faraday demonstrated quite a number of ways which
motion could be translated into electricity. His fellow-scientists at the
Royal Institution and in other countries were amazed and impressed —
yet neither he nor they proceeded to make practical use of his
discoveries, and nearly forty years went by before the first electric
generator, or dynamo, was built.

Meanwhile, fundamental research into the manifold problems of
electricity continued. In America, Joseph Henry, professor of
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mathematics and natural science, also starting from Oersted’s and
Sturgeon’s observations, used the action of the electric current upon a
magnet to build the first primitive electric motor in 1829. At about the
same time, George Simon Ohm, a German school-teacher found the
important law of electric resistance: that the amount of current in a
wire circuit decreases with the length of the wire, which acts as
resistance. Ohm’s excellent research work remained almost unnoticed
during his lifetime, and he died before his name was accepted as that
of the unit of electrical resistance.

Edison’s lighting system

1. It was only in the last quarter of the nineteenth century that
electricity began to play its part in modern civilization, and the man
who achieved more in this field of practical engineering than any of
his contemporaries was the American inventor, Thomas Alva Edison.
His dramatic career 1s too well known, and has been described too
often, to be told again; it may suffice (ObITh mOCTATOUYHBIM) to recall
that he became interested in the problem of electric lighting in 1877,
and began to tackle (c ycepauem Opatbcsi, OuThcs Ham) it with the
systematic energy which distinguished him from so many other
inventors of his time. Edison was no scientist and never bothered
much about theories and fundamental laws of Nature; he was a tech-
nician pure and simple, and a very good business man as well.

2. He knew what had been done in the field of electric lighting
before his time, and he had seen some appliances of his
contemporaries, such as the arc-lamp (ayrosas namma) illuminations
which had been installed here and there. Two sticks of carbon
(yrnepon), nearly touching, can be made to produce an electric arc
which closes the circuit. Many scientists and inventors who tried to
tackle the problem were therefore convinced that only incandescent
electric light (momy4yaemslii oT namm HakaauBaHus) — produced by
some substance glowing (sSpKo cBeTAIIMIACS) in a vacuum so that it
cannot burn up (BcubixuBaTh) — could ever replace gas lighting, then
the universal system of illumination in Europe and America.
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3. Edison put his entire laboratories at Menlo Park to the task of
developing such a lamp. The must (camplif) important question was
that of a suitable material for the filament. He experimented with
wires of various metals, bamboo fiber (Bonokno), human hair, paper;
everything was carbonized and tried out (ompo6oBano) in glass bulbs
from which the air had been exhausted. In the end — it is said that a
button hanging thread on his jacket gave him the idea — he found that
ordinary sewing thread, carefully carbonized and inserted in the airless
bulb, was the most suitable material. His first experimental lamp of
1879 shed (mpommm), its soft, yellowish light for forty hours: the
incandescent electric lamp was born.

4. It was, no doubt, one of the greatest achievements in the
history of modern invention. Yet Edison was a practical man who
knew well that the introduction of this revolutionary system of
illumination must be properly prepared. He worked out methods for
mass-producing electric bulbs at low cost, and devised (BbizymaTh,
n3o0petath) circuits for feeding any number of bulbs with current. He
found that 110/220 volts was the most suitable potential difference
and would reduce transmission losses of current to a minimum — he
could not have foreseen that the introduction of that voltage was to set
the standard for n century of electric lighting. But most important of
all “accessories” of the lamp was the generator that could produce the
necessary high-tension current.

5. Since Faraday’s ingenious discovery of the way in which
movement could be transformed into electricity, only a small number
of engineers had tried to build generators based on this principle. But
none of these generators answered the particular requirements of
Edison’s electric light: so he had to design his own generator, which
he did so well that his system — apart from (He roBops yx) minor
improvements and of course the size of the machines — is still in
general use today.

It 1s little known that the first application of Edison’s lighting
system was on board an arctic-expedition steamer, the “Jeanette”,
which the inventor himself equipped with lamps and a generator only
a few weeks after his first lamp had lit up at Menlo Park. The

36



installation worked quite satisfactorily until the ship was crushed in,
the polar ice two years later.

6. Edison, a superb (Bemmkonemubiii) showman as well as a
brilliant inventor, introduced his electric lamp to the world by
illuminating his own laboratories at Menlo Park with 500 bulbs in
1880. It caused a sensation. From dusk to midnight, visitors trooped
(xomuth ctpoem) around the laboratories, which Edison had thrown
open for the purpose, regarding (pasrasawiBas) the softly glowing
lamps with boundless admiration (6e3rpanuunsiif). Extra trains were
run from New York, and engineers crossed the Atlantic from Europe
to see the new marvel. There was much talk about the end of gas-
lighting, and gas shares slumped (pe3ko ymamu) on the stock ex-
changes of the world. But a famous Berlin engineer — none other than
Werner von Siemens, who later became Edison’s great rival in central
Europe — pronounced that electric light would never take the place of
gas. When Edison showed his lamps for the first time in Europe, at the
Paris Exhibition of 1881, a well-known French industrialist said that
this would also be the last time.

7. Meanwhile, however, Edison staked his money and reputation
on a large-scale installation in the middle of New York. He bought a
site on Pearl Street, moved into it with a small army of technicians,
and built six large direct-current generators, altogether of 900 h.p.,
powered by steam-engines. Several miles of streets were dug up for
the electric cables — also designed and manufactured by Edison — to be
laid, and eighty-five buildings were wired for illumination. On 4
September 1881 New Yorkers had their first glimpse (Oermnoe
3HaKOMCTBO, Tipo0Oieck) of the electric age when 2,300 incandescent
lamps began to glow at the throwing of a switch (mepeBox cTpenkwu,
nepexitouenue) in the Pearl Street power station. Electric lighting had
come to stay. And what was most important: Edison had finally
established a practical method of supplying electricity to the homes of
the people.

8. Pearl Street was not the first generator station to be built. A 1
h.p. generator for the supply of current for Edison lamps was built in
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1881. In Germany, Werner von Siemens did more than any other
engineer for the introduction of electric lighting, in which he had first
refused to believe, by perfecting his “dynamo”, as he called the
generator for continuous current (TOCTOSTHHBIHN TOK).

Spectacular (o¢dextrpiii) as the advent (mpumectBue) of
electric lighting was, it represented only one aspect of the use of
electricity, which was rapidly gaining in popularity among industrial
engineers. For a century, the reciprocating steam-engine had been the
only important man-made source of mechanical energy. Bui its power
was limited to the place where it operated; there was no way of
transmitting that power to some other place where it might have been
required. For the first time, there was now an efficient means of
distributing energy for lighting up homes and factories, and for
supplying engines with power.

9. The engine which could convert electric energy into
mechanical power was already in existence. As early as 1822, nearly a
decade before he found the principle of the electric generator, Faraday
outlined (o6pucoBair) the way in which an electric motor could work:
by placing a coil, or armature, between the poles of an electromagnet;
when a current is made to flow through the coil the electro-magnetic
force causes it to rotate — the reverse (oOpaTHBIN, TPOTUBOIIOJIOKHBIH)
principle, in fact, of the generator.

The Russian physicist, Jacobi built several electric motors during
the middle decades of the 19th century.

Jacobi even succeeded in running a small, battery-powered
electric boat on the Neva River in St. Petersburg. All of them,
however, came to the conclusion that the electric motor was a rather
uneconomical machine so long as galvanic batteries were the only
source of electricity. It didn’t occur to him that motors and generators
could be made interchangeable.

10. In 1888, Professor Galileo Ferraris in Turin and Nikola Tesla

— the pioneer of high-frequency engineering — in America invented

independently and without knowing of each other’s work, the

induction motor. This machine, a most important but little recognized

technical achievement, provides no less than two-thirds of all the
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motive power (3HEeprus) for the factories of the world, and much of
modern industry could not do without it. Known under the name of
“squirrel-cage motor” — because it resembles the wire cage in which
tame (mpupyuéHnbiii) squirrels used to be kept — it has two robust
circular rings (kpyroBoe kojbmo) made of copper or aluminum joined
by a few dozen parallel bars (mepeknaaguna) of the same material, thus
forming a cylindrical cage. It is built into an iron cylinder which is
mounted on the shaft, and forms the rotor, the rotating part of the is
exposed (HaxoauTCs B 30HE AecTBHA) to a rotating magnetic field set
up by the stator, the fixed part of the machine, consisting of many
interconnected electrical conductors called the winding (o6moTka).
The relative (peneBanTHOE, B3aMMOCBs3aHHOE) motion between the
magnetic field and the rotor induces (BrI3bIBaTh) voltages and currents
which exert (mpuBoauTh B nBmwxkenue) the driving force (mBrkymas
cuia), turning the “cage” round.

11. Although the induction motor has been improved a great deal
and its power increased many times over since its invention, there has
never been any change of the underlying (ocHoBHOIH) principle. One of
its drawbacks was that its speed was constant and unchangeable. Only
in 1959 did a research team at the University of Bristol succeed in
developing a squirrel-cage motor with two speeds — the most far
reaching innovation since the invention of the inductor motor. The
speed-change 1s achieved by modulating the pole-amplitude
(aMIUIMTYTHO-TIONIFOCHAs (MMITyJibcHas1) Moayssaius) of the machine.

12. From the day when Edison’s lamps began to glow in New
York, the entire world asked for electricity. Already a year earlier,
Werner von Siemens had succeeded in coupling a steam-engine
directly to a dynamo. But the engineers had their eves on another,
cheaper source of mechanical power than the reciprocating steam-
engine: that of falling water. We do not know which of them
suggested the idea of a hydro-electric power station for the first time;
it was probably very much “in the air”. Back in 1827, a young
Frenchman had won the first prize ill a competition for the most
effective water turbine in which the water would act on the wheel
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inside a casing instead of from outside. It was one of the prototypes of
the modern water turbine.

13. In the 1880’s, an American engineer designed a turbine
wheel with enormous bucket-shaped (cko6oo00pa3nsiii) blades along
the rim (Bmomp 0601a), and a few American towns with waterfalls
installed these turbines coupled to Edison generators. This type proved
especially efficient where the fall of water was sleep but its quantity
limited; for a low fall of water the turbine — with only four large
blades proved better suited. However, the type which appeals
(mpuBsiekaet) most to the engineers is now the turbine for falls of
water from 100 to 1000 feet, with a great number of curved
(m3ormytas) blades. The power-station which convincingly
(yoenutenpHO) showed the enormous possibilities of hydro-generated
electricity was the one at Niagara Falls, begun in 1891, and put into
operation a few years later with an output of 5000 h.p. [ ] it is 8 million
h.p. today.

14. The early power stations generated direct current at low
voltage but they could distribute it only within a radius of a few
hundred yards. The Niagara station was one of the first to use
alternating current (although the skeptics prophesied (mpencka3niBaTh)
that this would never work), generated a high voltage; this was
transmitted by overhead cables to the communities where it was to be
used, and here “stepped down” into lower voltages (110 or 220) for
domestic and industrial use by means of transformers. High-voltage
transmission is much more economical than low-voltage; all other
circumstances being equal, if the transmission voltage is increased
tenfold (mecsatukparno) the losses in electric energy during
transmission arc reduced to one-hundredth. This means that
alternating current at tens or even hundreds of thousands of volts, as it
is transmitted today, can be sent over long distances without much
loss.

15. These ideas must have had something frightening to the
people at the end of the last century, when electricity was still a
mysterious and alarming (BosHyrOImMM, TpeBOXHBIN) novelty. The
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engineers who built London’s first power station, with a 10000-volt
generator, in 1889, and their German colleagues who set up a 16000-
volt dynamo driven by a waterfall in the River Neckar, to supply
Frankfurt, 100 miles away, with electricity in 1891 — these men must
have felt like true pioneers, derided (BeicMemBath), despised, and
abused by the diehards (xomcepBatop). There were, of course, also
some powerful commercial interests involved, for the gas industry
feared for its monopoly in the realm of lighting — and with a good deal
of justification as it turned out.

Voltage and current

1. Voltage is the electrical equivalent of mechanical potential. If
a person drops a rock from the first storey of a building, the velocity
that the rock attains (mocturath) on reaching the ground is fairly
(moBompHO) small. However, if the rock is taken to the twentieth floor
of the building, it has a much greater potential energy and, when it is
dropped it reaches a much higher velocity on reaching the ground. The
potential energy of an electrical supply is given by its voltage and the
greater the voltage of the supply source (uctounuk mnuTanus), the
greater its potential to produce electrical current in any given circuit
connected to its terminals (kiemma) (this 1s analogous to the velocity
of the rock in the mechanical case). Thus the potential of a 240-volt
supply to produce current is twenty times that of a 12-volt supply.

2. The electrical potential between two points in a circuit is
known as the potential difference or p.d. between the points. A battery
or electrical generator has the ability to produce current flow in a
circuit, the voltage which produces the current being known as the
electromotive force (e.m.f.). The term electromotive force strictly
applies to the source of electrical energy, but is sometimes
(incorrectly) confused with potential difference. Potential difference
and e.m.f. are both measured in volts, symbol V.

3. The current in a circuit is due to the movement of charge
carriers through the circuit. The charge carriers may be -either
electrons (negative charge carriers) or holes (mpipka) (positive charge
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carriers), or both. Unless stated to the contrary (moka He yka3aHO
0co00, ToKa He jJokazaHo oOpartHoe), we will assume (momyckaTh)
conventional current flow in electrical circuit that is we assume that
current is due to the movement of positive charge carriers (holes)
which leave the positive terminal of the supply source and return to
the negative terminal. The current in an electrical circuit is measured
in amperes, symbol A, and is sometimes (incorrectly) referred to as
“amps”.

4. A simple electrical circuit comprises a battery of e.m.f. 10 V
which is connected to a heater of fixed resistance (mocrosHHOE
conpoTuBiieHHe); let us suppose that the current drawn by the heater is
1 A. If two 10-V batteries are connected in series with one another, the
e.m.f. in the circuit is doubled at 20 V; the net result (oOGmruit
pesyabTar) is that the current in the circuit is also doubled. If the
e.m.f. is increased to 30 V, the current is increased to 3 A, and so on.
A graph showing the relationship between the e.m.f. in the circuit and
the current is a straight line passing through the origin (Hauano
koopauHar); that is, the current is zero when the supply voltage is
zero. This relationship is summed up by Ohm’s law.

Conductors, semiconductors and insulators

5. A conductor is an electrical material (usually a metal) which
offers very little resistance to electrical current. The reason that certain
materials are good conductors is that the outer orbits (the valence
shells — BanenTHast obonouka) in adjacent atoms overlap one another
(COeqMHATHCSA BHAXJIECTKY, YaCTHYHO COBIAJaTh, 3aXOJWUTh JPYT Ha
npyra), allowing electrons to move freely between the atoms.

An insulator (such as glass or plastic) offers a very high
resistance to current flow. The reason that some materials are good
insulators is that the outer orbits of the atoms do not overlap one
another, making it very difficult for electrons to move through the
material.

6. A semiconductor is a material whose resistance is midway
between that of a good conductor and that of a good insulator.
Commonly used semiconductor materials include silicon and
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germanium (in diodes, transistors and integrated circuits -
Mukpocxema), cadmium sulphide (in photoconductive cells -
dotopesuctop), gallium arsenide — apcenun rammms (in lasers, and
light-emitting diodes), etc. Silicon is the most widely used material,
and it is found in many rocks and stones (sand is silicon dioxide).

Electrochemical effect

7. The chemical effect of an electric current is the basis of the
electroplating industry (rasbpBaHu3aIus, HAaHECEHUE TATBBAHUYECKOTO
nokpeiTus); the flow of electric current between two electrodes (one
being known as the anode and the other as the cathode) in a liquid (the
electrolyte) causes material to be lost from one of the electrodes and
deposited (ocaxxnatecs) on the other.

The converse (mmeeT MecTo oOpaTHBIM mporecc) is true, that is,
chemical action can produce an e.m.f. (for example, in an electric
battery).

All these electrochemical effects depend on the electrolyte. The
majority of pure liquids are good insulators (for example, pure water
is a good insulator), but liquids containing salts will conduct
electricity. You should also note that some liquids such as mercury
(which is a liquid metal) are good conductors.

Cells and batteries

8. A cell (smement) contains two plates immersed in an
electrolyte, the resulting chemical action in the cell producing an
e.m.f. between the plates. Cells can be grouped into two categories. A
primary cell (mepBu4HBIM 251eMeHT) cannot be recharged and, after the
cell is “spent” it must be discarded (this is because the chemical action
inside the cell cannot be “reversed - ormenénnsiit”’). A secondary cell
or storage cell (akkymymsaTop) can be recharged because the chemical
action inside it is reversed when a ‘“charging” current is passed
through it.

9. Cells are also subdivided into “dry” cells (cyxas rameTtHas
Oatapess) and “wet” cells (3mM€MEHT C KHUIKUM DJJICKTPOJIUTOM,
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KUIKOCTHBIM anemeHT). A dry cell is one which has a moist
electrolyte, allowing it to be used in any physical position (an electric
torch — rasoanekrpuueckas cBapka) cell is an example). A wet cell is
one which has a liquid electrolyte which will spill (mponutbcs) if the
cell is turned upside down (a cell in a conventional lead-acid
(KUCIIOTHO-CBUHITOBBIM MJIM CBUHIIOBBIM 3JIEMEHT) auto battery is an
example). There is, of course, a range of sealed (repmernuHbIit)
rechargeable cells which are capable of being discharged or charged in
any position; the electrolyte in these cells cannot be replaced.

A battery is an interconnected (B3aMMOCBS3aHHBIH,
oobeauHEHHBIN) group of cells (usually connected in series) to provide
either a higher voltage and/or a higher current than can be obtained
from one cell.

Storage batteries (akKymMyJIATOPHBIE OaTapen)

10. Rechargeable cells are often connected in series to form a
storage battery, a car battery being an example; a storage battery is
frequently called an accumulator. The cells of the battery have a
reversible (oOpatubrit) chemical action (XEMHUYECKOE JIEHCTBHE,
Bo3neicTBue) and, when current is passed through them in the
“reverse” direction (when compared with the discharging state); the
original material of the electrodes is re-formed. This allows the battery
to be repeatedly discharged and charged.

Types of instrument (mpudopbI)

11. Instruments are classified as either analogue instruments or
digital instruments. An analogue instrument is the one in which the
magnitude of the measured electrical quantity (Benmuuna) is indicated
by the movement of a pointer across the face of a scale (ta6mo). The
indication (moka3zanus) on a digital instrument is in the form of a
series of numbers displayed on a screen; the smallest change in the
indicated (maAMKaTOpHBIN) quantity corresponding to a change of £1
digit in the least significant digit (1udpa camoro Muaiiero pa3psaa)
(I.s.d.) of the number.

That is, if the meter indicates 10.23 V, then the actual voltage
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lies in the range (untepBai) from 10.22 V to 10.24 V.

12. Both types of instrument have their advantages and
disadvantages, and the choice of the best instrument depends on the
application you have in mind for it. As a rough guide (opueHTHpOBKa,
opueHTHpoBOouHO) to the features of the instruments, the following
points are useful:

a) an analogue instrument does not (usually) need a battery or
power supply;

b) a digital instrument needs a power supply (which may be a
battery);

c) a digital instrument is generally more accurate than an
analogue instrument (this can be a disadvantage in some cases because
the displayed value continuously changes as the measured value
changes by a very small amount);

d) both types are portable and can be carried round the home or
factory.

Requirements of analogue instruments

13. Any instrument which depends on the movement of a pointer
needs three forces to provide proper operation. These are:

a) a deflecting force (oTKIOHSIOIIAS CHIIA);

b) a controlling force (koHTpOJIbHAS CHJIA, YCUINTEIIbHAS CHIIA);

c) a damping force (memmbupyromas cumia).

The deflecting force is the force which results in the movement
or deflection of the pointer of the instrument. This could be, for
example, the force acting on a current-carrying conductor which is
situated in a magnetic field.

The controlling force opposes the deflecting force and ensures
that the pointer gives the correct indication on the scale of the
instrument. This could be, for example, a hairspring (BolockoBas
npyxwuna). The damping force ensures that the movement of the
pointer i1s damped (memmndupoBath, amopTH3UpOBaTh): that is, the
damping force causes the pointer to settle down (ycmokoutbcs), that
is, be “damped”, to its final value without oscillation.
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Effects utilized in analogue instruments

14. An analogue instrument utilizes one of the following effects:

a) electromagnetic effect (anexTpomarHuTHbIN YGHEKT);

b) heating effect (TermmoBoe nelicTBue);

c) electrostatic effect (amexkrpoctaTnueckuii 3¢ hexT);

d) electromagnetic induction (nHIyKIIMOHHBIN) effect;

¢) chemical effect.

The majority of analogue instruments including moving-coil
(moaBW>KHAST ~ WM Bpalalomiascs — KaTylika),  moving-iron
(onmexkTpoMaruutHas cuctema) and electrodynamic (dynamometer)
instruments utilize the magnetic effect. The effect of the heat produced
by a current in a conductor is used in thermocouple
(TEpMODJIEKTPUYECKUH, HAa  OCHOBE  TEeMOMaphl) instruments.
Electrostatic effects are used in electrostatic voltmeters. The
electromagnetic induction effect is used, for example, in domestic
energy meters. Chemical effects can be used in certain types of
ampere-hour meters (C4ETIMK amMIIep-4acoB).
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5.2. Mechanical engineering

1. Mechanical engineering is a discipline of engineering that
applies the principles of physics and materials science for analysis,
design, manufacturing, and maintenance of mechanical systems. It is
the branch of engineering that involves the production and usage of
heat and mechanical power for the design, production, and operation
of machines and tools. It is one of the oldest and broadest engineering
disciplines.

2. The engineering field requires an understanding of core
concepts including mechanics, kinematics, thermodynamics, materials
science, and structural analysis. Mechanical engineers use these core
principles along with tools like computer-aided engineering
(aBToMaTu3upoBaHHOEe KoHCTpyupoBanue) and product lifecycle
management (yIrpaBlieHHE >XKU3HCHHBIM ITUKJIOM m3zenus) to design
and analyze manufacturing plants, industrial equipment and
machinery, heating and cooling systems, transport systems, aircraft,
watercraft, robotics, medical devices and more.

3. Mechanical engineering emerged as a field during the
industrial revolution in Europe in the 18th century; however, its
development can be traced back several thousand years around the
world. Mechanical engineering science emerged in the 19th century as
a result of developments in the field of physics. The field has
continually evolved to incorporate advancements (mocTmxeHus) in
technology, and mechanical engineers today are pursuing
(3ammmatbcs)  developments in  such fields as composites
(KOMIIO3UIIMOHHBIE MaTepualibl), mechatronics, and nanotechnology.

4. Mechanical engineering overlaps with (mepecekarbcs,
YaCTUYHO COBIMAJaTh, MMETh TOYKU COMPHUKOCHOBEHMS) aerospace
engineering, building  services engineering (KOMMYyHaJIbHOE
CTPOUTENIBCTBO), civil engineering, electrical engineering, petroleum
engineering (HedTenmpombicioBoe aeno), and chemical engineering
(XMMHYECKOE MAITHHOCTPOCHHE) to varying amounts.
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Mechanics is, in the most general sense, the study of forces and
their effect upon matter. Typically, engineering mechanics is used to
analyze and predict the acceleration and deformation (both elastic and
plastic — ynpyras u miactudeckas) of objects under known forces or
stresses (MEXaHMIECKOE HAMPSKECHIE).

5. Subdisciplines of mechanics include:

- statics, the study of non-moving bodies under known loads,
how forces affect static bodies;

- dynamics (or kinetics), the study of how forces affect moving
bodies;

- mechanics of materials, the study of how different materials
deform under various types of stress;

- fluid mechanics, the study of how fluids react to forces;

- kinematics, the study of the motion of bodies (objects) and
systems (groups of objects), while ignoring the forces that cause the
motion;

- continuum mechanics (MexaHHKa CIUIOMIHBIX cpen), a method
of applying mechanics that assumes that objects are continuous
(crutomabie) (rather than discrete || nuckpeTHBIE).

6. Mechanical engineers typically use mechanics in the design or
analysis phases (¢a3za wucciaegoanuii) of engineering. If the
engineering project were the design of a vehicle, statics might be
employed to design the frame (pama) of the vehicle, in order to
evaluate where the stresses will be most intense. Dynamics might be
used when designing the car’s engine, to evaluate the forces in the
pistons (mopireHsb) and cams (pacrpeaenuTeNnbHbIN Bal) as the engine
cycles (taktel mpuratens). Mechanics of materials might be used to
choose appropriate materials for the frame and engine. Fluid
mechanics (rupoMexaHuka, MexXaHHKa >KUJIKOCTeH 1 ra3oB) might be
used to design a ventilation system for the vehicle, or to design the
intake system (cucrema Biycka) for the engine.

7. Mechatronics is an interdisciplinary branch of mechanical
engineering, electrical engineering and software engineering
(mporpammoTexHuKa) that is concerned with integrating electrical and
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mechanical engineering to create hybrid systems. In this way,
machines can be automated through the use of electric motors, servo-
mechanisms  (cepBOME€XaHM3M — CHCTE€Ma aBTOMAaTHYECKOTO
ympasienus), and other electrical systems in conjunction with special
software. A common example of a mechatronics system is a CD-ROM
drive. Mechanical systems open and close the drive, spin the CD and
move the laser, while an optical system reads the data on the CD and
converts it to bits. Integrated software controls the process and
communicates (coobmars mHpopmarmio) the contents of the CD to
the computer.

8. Robotics (pobotorexnnka) is the application of mechatronics
to create robots, which are often used in industry to perform tasks that
are dangerous, unpleasant, or repetitive. These robots may be of any
shape and size, but all are preprogrammed and interact physically with
the world. To create a robot, an engineer typically employs kinematics
(to determine the robot’s range of motion — amMmIUTya JBHKEHUH)
and mechanics (to determine the stresses within the robot).

9. Robots are used extensively (mmpoko) in industrial
engineering. They allow businesses to save money on labor, perform
tasks that are either too dangerous or too precise for humans to
perform them economically, and to ensure better quality. Many
companies employ assembly lines of robots, especially in automotive
industries (aBToMOOUIIbHASI TPOMBIIIITIEHHOCTH) and some factories are
so robotized that they can run by themselves. Outside the factory,
robots have been employed in bomb disposal (o0e3BpexnBanue
HepaszopBaBIuxcs 60M0), space exploration, and many other fields.
Robots are also sold for various residential applications.

10. Structural analysis is the branch of mechanical engineering
(and also civil engineering) devoted to examining why and how
objects fail (BeiTH wu3 cTpos, paspymmThecsi) and to  fix
(pemoHTHpOBATh, peryampoBaTh) the objects and their performance
(MpOM3BOAUTENBHOCTh, JKCIUTyaTallMOHHBIE KadecTBa). Structural
failures (paspymieHue KOHCTPYKIMH) occur in two general modes:
static failure (ctatuyeckmii oTka3) and fatigue failure (ycramocTHsIit
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oTkaz). Static structural failure occurs when, upon being loaded — mox
Harpysko# (having a force applied — npuknaasiBaTh cuiy) the object
being analyzed either breaks or is deformed plastically, depending on
the criterion for failure. Fatigue failure occurs when an object fails
after a number of repeated loading and unloading cycles. Fatigue
failure occurs because of imperfections in the object: a microscopic
crack on the surface of the object, for instance, will grow slightly with
each cycle (propagation) until the crack is large enough to cause
ultimate failure.

11. Failure 1s not simply defined as when a part breaks, however;
it is defined as when a part does not operate as intended. Some
systems, such as the perforated top sections of some plastic bags, are
designed to break. If these systems do not break, failure analysis
(amanm3 oTkazoB) might be employed to determine the cause.

Structural analysis is often used by mechanical engineers after a
failure has occurred, or when designing to prevent failure. Engineers
often use online documents and books such as those published by
ASM (American Society for Metals) to aid them in determining the
type of failure and possible causes.

Structural analysis may be used in the office when designing
parts, in the field to analyze failed parts, or in laboratories where parts
might undergo controlled failure tests.

12. Thermodynamics is an applied science used in several
branches of engineering, including mechanical and chemical
engineering. At its simplest, thermodynamics is the study of energy,
its use and transformation. Typically, engineering thermodynamics is
concerned with changing energy from one form to another. As an
example, automotive engines convert chemical energy (enthalpy —
SHTANBINSA, TeIiocoaepxkanne) from the fuel into heat, and then into
mechanical work that eventually turns the wheels.

13. Thermodynamics principles are used by mechanical
engineers in the fields of heat transfer (tremmonepemnada), thermofluids,
and energy conversion (mpeoOpa3oBanue). Mechanical engineers use
thermo-science to design engines and power plants, heating,
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ventilation, and air-conditioning systems, heat exchangers
(TerumoobMeHHUKH), heat sinks (TerumooTBox), radiators, refrigeration,
insulation, and others.
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5.3. Information theory

1. Information theory (teopms mHbOpMammu) is a branch of
applied mathematics and electrical engineering involving the
quantification (kBanTtudukanus) of information. Information theory
was developed by Claude E. Shannon to find fundamental limits
(pynmamenTanpHble OrpaHuueHus) on signal processing (o6paboTka
CUTHAJIOB) operations such as compressing data (cxxatue maHHbIX) and
on reliably storing and communicating (oOMeH) data.

Since its inception (Hauaso) it has broadened to find applications
in many other areas, including statistical inference (craTuctuueckuit
BBIBOJI), natural language processing (0oOpaboTka uH(pOpMaAIUK Ha
€CTECTBEHHOM sI3bIKE), cryptography generally (xpuntorpadus B
obmeM cMmeicie), networks other than communication networks (cetu
cBs3u) || as in neurobiology, the evolution and function of molecular
codes, model selection (BeIOOp Mojenu) in ecology, thermal physics,
quantum computing (KBaHTOBBIC BhIYHMCIICHHS), plagiarism detection
and other forms of data analysis.

2. A key measure of information is known as entropy, which is
usually expressed by the average number of bits needed to store or
communicate one symbol in a message. Entropy quantifies
(ompenensaTh konuuecTBO) the uncertainty (HempeackasyemMocCTH,
HeonpeaenéHHoctr) involved in predicting the value (3nauenue) of a
random variable (cmyuaitnas nepemenHas). For example, specifying
(ompenenenne) the outcome of a fair coin flip — (momgbpaceiBaTh
MoHeTy) (two equally likely outcomes) provides less information
(lower entropy) than specifying the outcome from a roll of a die
(urpanpHas kocTh) (six equally likely outcomes).

3. Applications of fundamental topics of information theory
include lossless data compression (cxaTue JaHHBIX 0€3 TOTEPh) (€.g.
ZIP files), lossy data compression (c:kaTue ¢ moTepeil JaHHBIX) (€.g.
MP3s and JPGs), and channel coding (kaHaipHOE KOaupoBaHue) (€.g.
for Digital Subscriber Line (DSL)). The field is at the intersection of
mathematics, statistics, computer science (Te€opusi BBIYHCIUTEIbHBIX
MallliH U cucTeM), physics, neurobiology, and electrical engineering.
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Its impact has been crucial to the success of the “Voyager” missions to
deep space, the invention of the compact disc, the feasibility
(BO3MOXXHOCTh ocymiecTBiieHus1) of mobile phones, the development
of the Internet, the study of linguistics and of human perception
(Bocopustue), the understanding of black holes, and numerous other
fields. Important sub-fields of information theory are source coding
(xkomupoBaHue uctouHuka), channel coding, algorithmic complexity
theory (anropurmuyeckass CIOXKHOCTB), algorithmic information
theory, information-theoretic (TeopeTnko-mHbDOPMAITMOHHAS) Security,
and measures of information.

4. The main concepts of information theory can be grasped
(moctuub, MOHATH) by considering the most widespread means of
human communication: language. Two important aspects of a concise
(kpaTkuii, jJakoHuuHbIN) language are as follows: First, the most
common words (e.g., “a”, “the”, “I”’) should be shorter than less
common words (e.g., “benefit”, “generation”, “mediocre”), so that
sentences will not be too long. Such a tradeoff (6ananc, kommpomucc)
in word length is analogous to data compression and is the essential
aspect of source coding. Second, if part of a sentence is unheard or
misheard due to noise [/ e.g., a passing car [ the listener should still
be able to glean (cobpatp mo oOpbeiBKam) the meaning of the
underlying (mexamuii B ocHOBe) message. Such robustness
(ycroumBOCTh cucTeMBbI) 1s as essential for an electronic
communication system as it is for a language; properly building
(BMOHTHPOBATh, BCTpanBaTh) such robustness into communications is
done by channel coding. Source coding and channel coding are the
fundamental concerns of information theory.

5. Note that these concerns have nothing to do with the
importance of messages. For example, a platitude (6anansHOCTH) such
as “Thank you; come again” takes about as long to say or write as the
urgent plea (cpounas mpocrs06a), “Call an ambulance!” while the latter
may be more important and more meaningful in many contexts.
Information theory, however, does not consider message importance
or meaning, as these are matters of the quality of data rather than the
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quantity and readability (ymoOGoumtaemocth) of data, the latter of
which is determined solely by probabilities (BeposTHOCTS).

6. Information theory is generally considered to have been
founded in 1948 by Claude Shannon in his seminal work, “A
Mathematical Theory of Communication”. The central paradigm of
classical information theory is the engineering problem of the
transmission of information over a noisy channel (kanaju ¢ momexamm).
The most fundamental results of this theory are Shannon’s source
coding theorem, which establishes that, on average, the number of bits
needed to represent the result of an uncertain event is given by its
entropy; and Shannon's noisy-channel coding theorem, which states
that reliable (co ckomb yromHo OOJBIION CTENEHBIO BEPHOCTH)
communication is possible over noisy channels provided that the rate
of communication (ckopocTh Tepeaadu cooOimieHuit) is below a
certain threshold (mpenenbHoe, moporoBoe 3HadeHue), called the
channel capacity (mpomyckHas CIIOCOOHOCTH KaHaia cBsi3u). The
channel capacity can be approached (MakCHUMaIbHO TPHUOIH3UTHCS K)
in practice by using appropriate encoding and decoding systems.

7. Information theory is closely associated with a collection of
pure and applied disciplines that have been investigated and reduced
to (mpuBOIMUTH, CBOJWTH) engineering practice under a variety of
rubrics (3aroyioBok, Ha3zBanue) throughout the world over the past half
century or more: adaptive systems (aganTHPYIOMHE CHCTEMBI),
anticipatory systems (omepesxaromue), artificial intelligence, complex
systems, complexity science (Hayka O IMOBEICHUHU CIIOXKHBIX CHCTEM),
cybernetics, informatics, machine learning (oOydeHHe MaIlUHBI),
along with systems sciences of many descriptions (MHOTO0Opa3HBIX).
Information theory is a broad and deep mathematical theory, with
equally broad and deep applications, amongst which is the wvital
(macymnbiii) field of coding theory.

8. Coding theory is concerned with finding explicit methods,
called “codes”, of increasing the efficiency and reducing the net error
rate of data communication over a noisy channel to near the limit that
Shannon proved is the maximum possible for that channel. These
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codes can be roughly subdivided into data compression (source
coding) and error-correction (ucrnpasienue omunook) (channel coding)
techniques. In the latter case, it took many years to find the methods
Shannon’s work proved were possible. A third class of information
theory codes are cryptographic algorithms (both codes and ciphers -
mu@p). Concepts, methods and results from coding theory and
information theory are widely used in cryptography and cryptanalysis.

9. Information theory is also used in information retrieval
(uadopmarmonHbi  mowck),  intelligence  gathering  (cOop
pa3BeabIBaTEIbLHBIX JaHHBIX), gambling (a3apTHbIE WTpHI), statistics,
and even in musical composition.

Information theory is based on probability theory and statistics.
The most important quantities of information are entropy, the
information in a random variable (ciaydaitHas mepemenHas), and
mutual information (momHOe KoimdecTBO MH(popmarun), the amount
of information in common between two random variables. The former
quantity indicates how easily message data can be compressed while
the latter can be used to find the communication rate (ckopocTh
Iepelaun JaHHBIX ) across a channel.

The choice of logarithmic base in the following formulae
determines the unit (exunwuia) of information entropy that is used. The
most common unit of information is the bit, based on the binary
logarithm. Other units include the “nat”, which is based on the natural
logarithm, and the ‘hartley”, which is based on the common
logarithm.

In what follows, an expression of the form Plogpis considered

by convention (ycimoBHO) to be equal to zero whenever (korma)
. li logp=10 o
p=0This is justified because e e (Nt any logarithmic

base.

7. Coding theory i1s one of the most important and direct
applications of information theory. It can be subdivided into source
coding theory and channel coding theory. Using a statistical
description for data, information theory quantifies the number of bits
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needed to describe the data, which is the information entropy of the
source.

Data compression (source coding): There are two formulations
for the compression problem:

- lossless data compression: the data must be reconstructed
exactly;

- lossy data compression: allocates bits needed to reconstruct the
data, within a specified fidelity (BepHocTs mepenauu uHbOpMAIN)
level measured by a distortion (mckaxkenue) function. This subset
(moagMuoxkecTBO) of Information theory is called rate-distortion theory
(Teopusi CKOPOCTU-UCKAKEHUSA).

While data compression removes as much redundancy
(M30BITOYHOCTB) as possible, an error correcting code adds just the
right kind of redundancy (i.e., error correction) needed to transmit the
data efficiently and faithfully (BepHOCTH, TOYHOCTB) across a noisy
channel.

This division of coding theory into compression and
transmission (mepenaya gaHHbIX) 1s justified by the information
transmission theorems, or source-channel separation theorems that
justify the use of bits as the universal currency for information in
many contexts. However, these theorems only hold (octaBaTthcs B
cuie) in the situation where one transmitting user wishes to
communicate to one receiving user. In scenarios with more than one
transmitter (the multiple-access channel — kaHan ¢ MHOXECTBEHHBIM
noctyrom), more than one receiver (the broadcast channel) or
intermediary ‘“helpers” (the relay channel — kanan peneiHou cBsI3N),
or more general networks, compression followed by transmission may
no longer be optimal. Network information theory refers to these
multi-agent communication models.

INFORMATION
SOURCE TRANSMITTER RECEIVER DESTINATION

1

SIGNAL Lt gecewveo
: /1\ SIGNAL

MESSAGE MESSAGE

NOISE SOURCE
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5.4. Construction

1. In the fields of architecture and civil engineering, construction
is a process that consists of the building or assembling of
infrastructure. Far from being a single activity, large scale
construction is a feat of human multitasking (MHOT03ama49Has padoTa).
Normally, the job is managed by a project manager (riaBHBIH
nmkeHep), and supervised by a construction manager (pyKOBOJIHUTEIb
CTPOUTENIbHBIX padoT), design engineer (MHKEHEP-TPOSKTUPOBIIUK
WM KOHCTPYKTOp), construction engineer (MHXEHEP-CTPOUTEINb) Of
project architect.

For the successful execution of a project, effective planning is
essential. It involves the design and execution of the infrastructure in
question (0 xkoTopoM HIET pedh), must consider the environmental
impact of the job, the successful scheduling, budgeting, construction
site safety, availability of building materials, logistics, inconvenience
to the public caused by construction delays and bidding
(mpenJioxKEeHHeE 1IEHBI), etc.

2. Building construction is the process of adding structure to real
property. The vast majority of building construction projects is small
renovations (pekoHcTpykius), such as addition of a room, or
renovation of a bathroom. Often, the owner of the property acts as
laborer (momcoOHBIN pabounii), paymaster (kaccup), and design team
for the entire project. However, all building construction projects
include some elements in common [ | design, financial, estimating and
legal considerations. Many projects of varying sizes reach undesirable
end results, such as structural collapse, cost overruns, and/or litigation
reason (cyaeOHbIe TsDKOBI), those with experience in the field make
detailed plans and maintain careful oversight (koHTpOJB, HaI30p)
during the project to ensure a positive outcome.

Commercial building construction is procured (mpuoOperaercs)
privately or publicly utilizing various delivery (mepenaua,
coOCTBEHHOCTH, BBOJ BO BiaaeHue) methodologies, including cost
estimating, hard bid (temaep), negotiated price (moroBopHas IieHa),
traditional, management contracting (COBMECTHOE yIIpaBIICHHUE),
construction management-at-risk (¢ puckom).
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3. Residential construction practices, technologies, and resources
must conform (cormacoBeiBaThecsi) to local building authority
regulations (HopmsI) and codes of practice (TmporieccyaabHBIN KOJIEKC).
Materials readily available in the area generally dictate the
construction materials used (e.g. brick versus stone, versus timber).
Cost of construction on a per square meter (or per square foot) basis
for houses can vary dramatically based on site conditions, local
regulations, economies of scale (custom designed homes are always
more expensive to build) and the availability of skilled tradespeople
(roproBupl). As residential (as well as all other types of construction)
can generate a lot of waste, careful planning again is needed here.

The most popular method of residential construction in the
United States is wood framed construction (aepeBSHHBIN aT0M
daxBepkoBoil koHCTpyKINH). As efficiency codes (kojekc moae3Horo
nerictBus) have come into effect in recent years, new construction
technologies and methods have emerged. University Construction
Management departments are on the cutting edge of the newest
methods of construction intended to improve efficiency, performance
and reduce construction waste.

4. Industrial construction, though a relatively small part of the
entire construction industry, is a very important component. Owners
of these projects are usually large, for-profit (komMmepueckwuii)
industrial corporations. These corporations can be found in such
industries as Infrastructure, Power Transmission & Distribution,
metallurgical and material handling, medicine, petroleum, chemical,
power generation, manufacturing etc. Processes in these industries
require highly specialized expertise in planning, cost estimating,
design, and construction. As in building and heavy/highway
construction, this type of construction requires a team of individuals to
ensure a successful project often undertaken by big construction
companies. In the fields of architecture and civil engineering,
construction is a process that consists of the building or assembling of
infrastructure. Far from being a single activity, large scale
construction is a feat of human multitasking. Normally, the job is
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managed by a project manager, and supervised by a construction
manager, design engineer, construction engineer or project architect

5. In the modern industrialized world, construction usually
involves the translation of designs into reality. A formal design team
may be assembled to plan the physical proceedings, and to integrate
those proceedings with the other parts. The design usually consists of
drawings and specifications (TexHu4eckue ycinoBus), usually prepared
by a design team including surveyors (reoaesuct), civil engineers
(MH)KEHEpP-CTpOUTENh), cost engineers (MHXKEHEP-CMETUMK) (Or
quantity surveyors — HOpMUPOBIIIHK)), mechanical engineers, electrical
engineers, structural engineers (MHKXEHEeP-TIPOEKTUPOBIIUK
CTPOUTENIBbHBIX KOHCTPYKIMi), fire protection (MPOTHUBOMOKAPHBIN)
engineers, planning consultants, architectural consultants, and
archaeological consultants. The design team is most commonly
employed by (i.e. in contract with) the property owner. Under this
system, once the design is completed by the design team, a number of
construction companies or construction management companies may
then be asked to make a bid (cmenars 3asaBky) for the work, either
based directly on the design, or on the basis of drawings and a bill of
quantities (cmeta) provided by a quantity surveyor. Following
evaluation of bids, the owner will typically award a contract to the
most cost efficient bidder.

6. The modern trend in design is toward integration of previously
separated specialties, especially among large firms. In the past,
architects, interior designers, engineers, developers, construction
managers, and general contractors (TeHepaJIbHBIM MOAPSIUNK) Were
more likely to be entirely separate companies, even in the larger firms.
Presently, a firm that nominally an “architecture” or ‘“construction
management” firm may have experts from all related fields as
employees, or to have an associated company that provides each
necessary skill. Thus, each such firm may offer itself as “one-stop
shopping” for a construction project, from beginning to end. This is
designated as a “design Build” contract where the contractor is given a
performance specification and must undertake the project from design
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to construction, while adhering (mpunepxuBatbcs) to the performance
specifications.

7. Several project structures can assist the owner in this
integration, including design-build, partnering and construction
management. In general, each of these project structures allows the
owner to integrate the services of architects, interior designers,
engineers and constructors throughout design and construction. In
response, many companies are growing beyond traditional offerings of
design or construction services alone and are placing more emphasis
on establishing relationships with other necessary participants through
the design-build process.

The increasing complexity of construction projects creates the
need for design professionals trained in all phases of the project’s life-
cycle and develop an appreciation of the building as an advanced
technological system requiring close integration of many sub-systems
and their individual components, including sustainability. Building
engineering 1s an emerging discipline that attempts to meet this new
challenge.

Excavators

1. Excavators are heavy construction equipment consisting of a
boom (ctpena), stick (peruar, pykostka), bucket (komm) and cab
(Oyaka, xabuHa ympaBieHus) on a rotating platform (known as the
"house"). The house sits atop an undercarriage (XxomoBast yacth) with
tracks or wheels. A cable-operated (¢ TpocoBbIM MPHUBOAOM) excavator
uses winches (1e6€nka) and steel ropes to accomplish (BBIIOIHSTE)
the movements. They are a natural progression from the steam shovels
(mapoBoii  skckaBatop) and often called power shovels
(OTHOKOBIIIOBBIM IKCKaBaTOp, MexaHmdeckas jomarta). All movement
and functions of a hydraulic excavator are accomplished through the
use of hydraulic fluid (pa6ouas xunakocts), with hydraulic cylinders
and hydraulic motors. Due to the linear actuation (JuHeiHas
Mexannueckuit Mmexanm3Mm) of hydraulic cylinders, their mode of
operation is fundamentally different from cable-operated excavators
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2. Excavators are used in many ways:

- digging of trenches, holes, foundations,

- material handling,

- brush cutting (pacumctka kycrapuuka) with hydraulic
attachments (rmpucnoco0Osenue),

- forestry (mecHoe xo3sticTBO) Work,

- demolition (cHOC),

- general grading/landscaping (3emisiHbIe paOOThI),

- heavy lift, e.g. lifting and placing of pipes,

- mining, especially, but not only open-pit mining,

- river dredging (mparupoBaHue),

- driving piles, in conjunction with a pile driver (cBaiinblii
KOTEP).

3. Excavators come in a wide variety of sizes. The smaller ones
are called mini or compact excavators. Caterpillar’s smallest mini-
excavator weighs 2,060 pounds (930 kg) and has 13 hp; their largest
model is the largest excavator available (formally the Orenstein &
Koppel RH400) the CAT 6090, it weighs in excess of 2,160,510
pounds (979,990 kg), has 4500 hp and has a bucket size of around
52.0 m? depending on bucket fitted.

Engines in excavators drive hydraulic pumps (rumponacoc);
there are usually 3 pumps: the two main pumps are for supplying oil at
high pressure (up to 5000 psi) for the rams (ruaponoaALEMHUK), SWIng
motor, track (HampaBistoIIee YCTpOWCTBO, TyceHmra) motors, and
accessories, and the third is a lower pressure (700 psi) pump for pilot
control (ympaBnenme periaaramu)), this circuit used for the control of
the spool valves (3o10THHUKOBEIN rHapokianaH), this allows for a
reduced effort required when operating the controls.

4. The two main sections of an excavator are the undercarriage
and the house. The undercarriage includes the blade (momacts) (if
fitted), tracks, track frame (pama kartka), and final drives (okoHeUHBIE
ycunutenn), which have a hydraulic motor and gearing (3yOuaras
nepenada) providing the drive to the individual tracks, and the house
includes the operator cab (kabmna omepartopa), counterweight
(mpotuBoBec), engine, fuel and hydraulic oil tanks. The house attaches
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to the undercarriage by way of a center pin (ocbh, mkBopeHs), allowing
the machine to slew (moBopaumBatrhcs) 360° unhindered
(OecTpersITCTBEHHO).

5. The main boom attaches to the house, and can be one of
several different configurations.

- Most are mono booms: these have no movement apart from
straight up and down.

- Some others have a knuckle boom (mapuuphsIit) which can
also move left and right in line with the machine.

- Another option is a hinge (mapuup) at the base of the boom
allowing it to hydraulically pivot (BepTeTbcsi, BpamaTbCsi BOKPYT
cBoeir ocu) up to 180° independent to the house; however, this is
generally available only to compact excavators.

- There are also triple-articulated booms (Tpéx-mapHupHas
ctpena) (TAB).

6. Attached to the end of the boom is the stick (or dipper arm —
pykosth koBmia). The stick provides the digging force (ycumue
pe3zanusi) needed to pull the bucket through the ground. The stick
length is optional depending whether reach (cuma pasmaxa) (longer
stick) or break-out power (shorter stick) is required.

On the end of the stick is usually a bucket. A wide, large
capacity (mud [J xoBm 3emiedepnanbHOro cHapsmga) bucket with a
straight cutting edge is used for cleanup (pacumctka) and levelling
(BeipaBHUBaHMUE) or where the material to be dug is soft, and teeth are
not required. A general purpose (GP) bucket is generally smaller,
stronger, and has hardened side cutters (muckoBas (pe3a,
KpoMkooOpe3Hble HOKHHITBI) and teeth used to break through hard
ground and rocks. Buckets have numerous shapes and sizes for
various applications. There are also many other attachments which are
available to be attached to the excavator for boring (Oypenwue), ripping
(peixsienue), crushing (mpobnenue), cutting, lifting, etc.

7. Before the 1990s, all excavators had a long or conventional
counterweight that hung off (cBemuBanuce) the rear (3agusisa yacts) of
the machine to provide more digging force and lifting capacity. This
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became a nuisance (momexa) when working in confined (3aMKHYTBI)
areas. In 1993 Yanmar launched the world’s first Zero Tail Swing
excavator, which allows the counterweight to stay inside the width of
the tracks as it slews, thus being safer and more user-friendly when
used in a confined space. This type of machine is now widely used
throughout the world.

There are two main types of “Control” configuration generally
use in excavators to control the boom and bucket, both of which
spread (pa3BopauuBatbes, npoctuparbes) the four main digging
controls between two x-y joysticks (mxoictuku mo ocsam X 1 Y). This
allows a skilled operator to control all four functions simultaneously.
The most popular configuration in the US is the SAE (Accoumarus
WH)KEHEPOB aBTOMOOMieCTpoeHus) controls configuration while in
other parts of the world, the ISO control configuration
(MexnyHapoaHasi OpraHu3anus [0 CTaHJApTU3aIllMK) 1S more
common. Some manufacturers such as Takeuchi have switches
(mepexmrodaTens) that allow the operator to select which control
configuration to use.

Bulldozers

1. A bulldozer is a crawler (continuous tracked tractor) equipped
with a substantial metal plate (known as a blade) used to push large
quantities of soil, sand, rubble, or other such material during
construction or conversion work and typically equipped at the rear
with a claw-like device (known as a ripper) to loosen densely-
compacted materials.

Bulldozers can be found on a wide range of sites, mines and
quarries, military bases, heavy industry factories, engineering projects
and farms.

The term “bulldozer” is often used erroneously to mean any
heavy equipment (sometimes a loader and sometimes an excavator),
but precisely, the term refers only to a tractor (usually tracked) fitted
with a dozer blade. That is the meaning used here.

2. Most often, bulldozers are large and powerful tracked heavy
equipment. The tracks give them excellent ground hold and mobility
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through very rough terrain. Wide tracks help distribute the bulldozer’s
weight over a large area (decreasing pressure), thus preventing it from
sinking in sandy or muddy ground. Extra wide tracks are known as
“swamp tracks”. Bulldozers have excellent ground hold and a torque
divider designed to convert the engine’s power into improved
dragging ability. The Caterpillar D9, for example, can easily tow tanks
that weigh more than 70 tons. Because of these attributes, bulldozers
are used to clear areas of obstacles, shrubbery, burnt vehicles, and
remains of structures

3. The bulldozer’s primary tools are the blade and the ripper.

The bulldozer blade is a heavy metal plate on the front of the
tractor, used to push objects, and shoving sand, soil and debris. Dozer
blades usually come in three varieties:

1. A straight blade (“S blade’) which is short and has no lateral
curve and no side wings and can be used for fine grading.

2. A universal blade (“U blade”) which is tall and very curved,
and has large side wings to carry more material.

3. An “S-U” combination blade which is shorter, has less
curvature, and smaller side wings. This blade is typically used for
pushing piles of large rocks, such as at a quarry.

Blades can be fitted straight across the frame, or at an angle,
sometimes using additional “tilt cylinders” to vary the angle while
moving. The bottom edge of the blade can be sharpened, e.g. to cut
tree stumps.

4. Sometimes a bulldozer is used to push another piece of earth
moving equipment known as a “scraper”. The towed Fresno Scraper,
invented in 1883 by James Porteous, was the first design to enable this
to be done economically, removing the soil from the cut and
depositing it elsewhere on shallow ground (fill). Many dozer blades
have a reinforced center section with this purpose in mind, and are
called “bull blades™.

In military use, dozer blades are fixed on combat engineering
vehicles and can optionally be fitted on other vehicles, such as
artillery tractors such as the Type 73 or M8 Tractor. Dozer blades can
also be mounted on main battle tanks, where it can be used to clear
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antitank obstacles, mines, and dig improvised shelters. Combat
applications for dozer blades include clearing battlefield obstacles and
preparing fire positions.

5. The ripper is the long claw-like device on the back of the
bulldozer. Rippers can come as a single (single shank/giant ripper) or
in groups of two or more (multi shank rippers). Usually, a single
shank is preferred for heavy ripping. The ripper shank is fitted with a
replaceable tungsten steel alloy tip.

Ripping rock breaks the ground surface rock or pavement into
small rubble easy to handle and transport, which can then be removed
so grading can take place. With agricultural ripping, a farmer breaks
up rocky or very hard earth (such as podzol hardpan) which is
otherwise unploughable, in order to farm it. For example, much of the
best land in the California wine country consists of old lava flows.
The grower shatters the lava with heavy bulldozers so surface crops or
trees can be planted.

6. A less common rear attachment is a stumpbuster, which is a
single spike that protrudes horizontally and can be raised to get it
(mostly) out of the way. A stumpbuster is used to split a tree stump. A
bulldozer with a stumpbuster is used for landclearing operations, and
probably has a brush-rake blade.

Bulldozers have been further modified over time to evolve into
new machines which can work in ways that the original bulldozer
cannot.

One example is that loader tractors were created by removing the
blade and substituting a large volume bucket and hydraulic arms
which can raise and lower the bucket, thus making it useful for
scooping up earth and loading it into trucks, these are often known as
a “Drott”.

7. Other modifications to the original bulldozer include making
it smaller to let it operate in small work areas where movement is
limited, such as in mining. A very small bulldozer is sometimes called
a calfdozer.
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Some lightweight forms of bulldozer are commonly used in
snow removal and as a tool for preparing winter sports areas for ski
and snowboard sports.

In an angledozer the blade can be pushed forward at one end to
make it easier to push material away to the side.

Nevertheless, the original earthmoving bulldozers are still
irreplaceable as their tasks are concentrated in deforestation,
earthmoving, ground levelling, and road carving. Heavy bulldozers are
mainly employed to level the terrain to prepare it for construction. The
construction, however, is mainly done by small bulldozers and loader
tractors.
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5.5. Chemical engineering

Chemical process

1. In a scientific sense, a chemical process is a method or means
of somehow changing one or more chemicals or chemical compounds.
Such a chemical process can occur by itself or be caused by
somebody. Such a chemical process commonly involves a chemical
reaction of some sort. In an “engineering” sense, a chemical process is
a method intended to be used in manufacturing or on an industrial
scale to change the composition of chemical(s) or material(s), usually
using technology similar or related to that used in chemical plants or
the chemical industry.

Neither of these definitions is exact in the sense that one can
always tell definitively what a chemical process is and what is not;
they are practical definitions. There is also significant overlap
(uacTuuHOE HanokeHue) in these two definition variations. Because of
the inexactness of the definition, chemists and other scientists use the
term “chemical process” only in a general sense or in the engineering
sense. However, in the “process (engineering)” sense, the term
“chemical process” is used extensively.

2. Although this type of chemical process may sometimes
involve only one step, often multiple steps, referred to as unit
operations, are involved. In a plant, each of the unit operations
commonly occur in individual vessels (ammapart) or sections of the
plant called units. Often, one or more chemical reactions are involved,
but other ways of changing chemical (or material) composition may
be used, such as mixing or separation processes. The process steps
may be sequential in time or sequential in space along a stream of
flowing or moving material. For a given amount of a feed (input)
material or product (output) material, an expected amount of material
can be determined at key steps in the process from empirical data and
material balance calculations. These amounts can be scaled up or
down to suit the desired capacity or operation of a particular chemical
plant built for such a process. More than one chemical plant may use
the same chemical process, each plant perhaps at differently scaled
capacities.
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Such chemical processes can be illustrated generally as block
flow diagrams (cxema MmociaeaoBaTEILHOCTH OMEpaluii, OJO0K-CXema)
or in more detail as process flow diagrams. Block flow diagrams show
the units as blocks and the streams flowing between them as
connecting lines with arrowheads to show direction of flow.

In addition to chemical plants for producing chemicals, chemical
processes with similar technology and equipment are also used in oil
refining and other refineries, natural gas processing, polymer and
pharmaceutical manufacturing, food processing, and water and
wastewater treatment.

Polymer

3. A polymer is a chemical compound or mixture of compounds
consisting of repeating structural units created through a process of
polymerization. The term refers to a molecule whose structure is
composed of multiple repeating units, from which originates a
characteristic of high relative molecular mass and attendant
(comyTcTByrOmMii) properties. The units composing polymers derive,
actually or conceptually, from molecules of low relative molecular
mass.

Polymers are studied in the fields of biophysics and
macromolecular science, and polymer science (which includes
polymer chemistry and polymer physics). Historically, products
arising from the linkage (cBsa3p) of repeating units by covalent
(xoBanenTHbIN) chemical bonds (cBsizu) have been the primary focus
of polymer science; emerging important areas of the science now
focus on non-covalent links. Polymers are formally a subclass of the
category of macromolecules; the polyisoprene (monuuzomnpen) of latex
rubber (maTekcHpli Kaydyk) and the polystyrene of styrofoam
(ctupoom) are examples of polymeric natural/biological and
synthetic polymers, respectively. In biological contexts, essentially all
biological macromolecules [ i.e., proteins (polyamides), nucleic acids
(polynucleotides), and polysaccharides [] are purely polymeric, or are
composed in large part of polymeric components [] e.g.,
isoprenylated/lipid-modified glycoproteins, where small lipidic
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molecule and oligosaccharide modifications occur on the polyamide
backbone (ocHoBa) of the protein.

4. Hence, the terms polymer and polymeric material encompass
(oxBatbiBatoT) very large, broad classes of compounds, both natural
and synthetic, with a wide variety of properties. Because of the
extraordinary range of properties of polymeric materials, they play an
essential and ubiquitous (moBceMecTHbIN) roles in everyday life, from
those of familiar synthetic plastics and other materials of day-to-day
work and home life, to the natural biopolymers that are fundamental to
biological structure and function.

Polymerization 1is the process of combining many small
molecules known as monomers into a covalently bonded chain or
network. During the polymerization process, some chemical groups
may be lost from each monomer. This is the case, for example, in the
polymerization of PET (monmustunentepedranar) polyester. The
monomers are terephthalic acid (repedraneBas kuciaora) (HOOC-
Ce¢Hs-COOH) and ethylene glycol (HO-CH,-CH,-OH) but the
repeating unit is -OC-C¢H4-COO-CH,-CH,-O-, which corresponds to
the combination of the two monomers with the loss of two water
molecules. The distinct piece of each monomer that is incorporated
into the polymer is known as a repeat unit or monomer residue.

5. Laboratory synthetic methods are generally divided into two
categories,  step-growth  polymerization and  chain-growth
polymerization. The essential difference between the two is that in
chain growth polymerization, monomers are added to the chain one at
a time only, whereas in step-growth polymerization chains of
monomers may combine with one another directly. However, some
newer methods such as plasma polymerization do not fit neatly
(TouHo, akkypaTHO) into either category. Synthetic polymerization
reactions may be carried out with or without a catalyst (katanmm3arop).
Laboratory synthesis of biopolymers, especially of proteins, is an area
of intensive research.

There are three main classes of biopolymers: polysaccharides,
polypeptides, and polynucleotides. In living cells, they may be
synthesized by enzyme (depmenTt)-mediated processes, such as the
formation of DNA (me3okcupuOonykiemHOBas KuciaoTa) catalyzed by
DNA polymerase (mommmepasa). The synthesis of proteins involves
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multiple enzyme-mediated processes to transcribe genetic information
from the DNA to RNA (pubonykiennoBas kuciora) and subsequently
translate that information to synthesize the specified protein from
amino acids. The protein may be modified further following
translation in order to provide appropriate structure and functioning.

6. Many commercially important polymers are synthesized by
chemical modification of naturally occurring polymers. Prominent
examples include the reaction of nitric acid and cellulose to form
nitrocellulose and the formation of vulcanized rubber by heating
natural rubber in the presence of sulfur. Ways in which polymers can
be modified include oxidation, cross-linking (o6pa3oBanue
MONEPEYHBIX (MEXKMOJICKYJISIPHBIX) CBsi3ell, cmmBanHue) and end-
capping.

Especially in the production of polymers, the gas separation by
membranes has acquired increasing importance in the petrochemical
industry and is now a relatively well-established unit operation. The
process of polymer degassing is necessary to suit polymer for
extrusion (3KCTpY3HA, MIPECCOBAHUE) and pelletizing
(rpanynupoBaHue), increasing safety, environmental, and product
quality aspects. Nitrogen 1s generally used for this purpose, resulting
in a vent gas primarily composed of monomers and nitrogen.

Unit operation

7. In chemical engineering and related fields, a unit operation is
a basic step in a process. Unit operations involve bringing a physical
change such as separation, crystallization, evaporation, filtration etc.
For example, in milk processing, homogenization, pasteurization,
chilling (3amopaxkuBanue), and packaging are each unit operations
which are connected to create the overall process. A process may have
many unit operations to obtain the desired product.

Historically, the different chemical industries were regarded as
different industrial processes and with different principles. Arthur
Dehon Little propounded the concept of “unit operations” to explain
industrial chemistry processes in 1916. In 1923, William H.Walker,
Warren K. Lewis and William H. McAdams wrote the book The
Principles of Chemical Engineering and explained the variety of
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chemical industries have processes which follow the same physical
laws. They summed-up these similar processes into unit operations.
Each unit operation follows the same physical laws and may be used
in all chemical industries. The unit operations form the fundamental
principles of chemical engineering.

8. Chemical engineering unit operations consist of five classes:

1. Fluid flow processes, including fluids transportation, filtration,
solids fluidization

2. Heat transfer processes, including evaporation, condensation

. Mass transfer (TermmooOMeHn) processes, including gas absorption,
distillation, extraction, adsorption, drying

4. Thermodynamic  processes, including gas liquefaction
(cxxmxenue), refrigeration

5. Mechanical processes, including solids transportation, crushing

(mpo6nenue) and pulverization, screening (mpocenBanue) and

sieving (TpOXOYEHUE)

Chemical engineering unit operations also fall in the following
categories:

« Combination (mixing)
+ Separation (distillation)
« Reaction (chemical reaction)

Chemical engineering unit operations and chemical engineering
unit processing form the main principles of all kinds of chemical
industries and are the foundation of designs of chemical plants,
factories, and equipment used.

()

Units

9. Various kinds of unit operations are conducted in various
kinds of units. Although some units may operate at ambient
temperature or pressure, many units operate at higher or lower
temperatures or pressures. Vessels in chemical plants are often
cylindrical with rounded ends, a shape which can be suited to hold
either high pressure or vacuum. Chemical reactions can convert
certain kinds of compounds into other compounds in chemical
reactors. Chemical reactors may be packed beds and may have solid
heterogeneous catalysts which stay in the reactors as fluids move
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through. Since the surface of solid heterogeneous catalysts may
sometimes become poisoned from deposits such as coke, regeneration
of catalysts may be necessary. Fluidized beds (mceBmookmkeHHBIN
cioi) may also be used in some cases. There can also be units (or
subunits) for mixing (including dissolving [] pacTBOpeHUE),
separation, heating, cooling, or some combination of these. For
example, chemical reactors often have stirring (mepemermmuBanue) for
mixing and heating or cooling going on in them. When designing
plants on a large scale, heat produced or absorbed by chemical
reactions should be considered. Some plants may have units with
organism cultures for biochemical processes such as fermentation or
enzyme production.

10. Separation processes include filtration, settling (ocenanue)
(sedimentation —  orcramBaHue), extraction or  leaching
(BermenaunBanue), distillation, recrystallization or precipitation
(ocaxxnenue) (followed by filtration or settling), reverse osmosis
(oOpatsplii  ocmoc), drying, and adsorption. Heat exchangers
(remmooOMenHuk) are often used for heating or cooling, including
boiling or condensation, often in conjunction with other units such as
distillation towers. There may also be storage tanks (pesepByap-
xpanwmie) for storing feedstock (cwipwé), intermediate or final
products, or waste. Storage tanks commonly have level indicators to
show how full they are. There may be structures holding or supporting
sometimes massive units and their associated equipment. There are
often stairs, ladders, or other steps for personnel to reach points in the
units for sampling, inspection, or maintenance. An area of a plant or
facility with numerous storage tanks is sometimes called a tank farm
(pe3epByapHbIi MapK).

11. Fluid systems for carrying liquids and gases include piping
and tubing (cuctema Tpy0) of various diameter sizes, various types of
valves (knaman) for controlling or stopping flow, pumps for moving or
pressurizing (repmetusanus) liquid, and compressors for pressurizing
or moving gases. Vessels, piping, tubing, and sometimes other
equipment at high or very low temperature are commonly covered
with insulation for personnel safety and to maintain temperature
inside. Fluid systems and units commonly have instrumentation such
as temperature and pressure sensors and flow measuring devices at
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select locations in a plant. Online analyzers for chemical or physical
property analysis have become more common. Solvents can
sometimes be used to dissolve reactants (pearent) or materials such as
solids for extraction or leaching, to provide a suitable medium for
certain chemical reactions to run, or so they can otherwise be treated
as fluids.

Catalysis

12. Catalysis is the change in rate of a chemical reaction
(cxkopocth peaknuu) due to the participation of a substance called a
catalyst. Unlike other reagents that participate in the chemical
reaction, a catalyst is not consumed by the reaction itself. A catalyst
may participate in multiple chemical transformations. Catalysts that
speed the reaction are called positive catalysts (katammsaTop,
yCKOpSIIOIMKM peaknuio). Substances that slow a catalyst’s effect in a
chemical reaction are called inhibitors (nuru6uTop). Substances that
increase the activity of catalysts are called promoters (mpomotop), and
substances that deactivate catalysts are called catalytic poisons.

Catalytic reactions have a lower rate-limiting free energy of
activation than the corresponding uncatalyzed reaction, resulting in
higher reaction rate at the same temperature. However, the
mechanistic explanation of catalysis is complex. Catalysts may affect
the reaction environment favorably, or bind to the reagents to polarize
bonds, e.g. acid catalysts for reactions of carbonyl compounds, or
form specific intermediates that are not produced naturally, such as
osmate esters (ciaokHBIM 3¢up) in osmium tetroxide-catalyzed
dihydroxylation of alkenes, or cause lysis of reagents to reactive
forms, such as atomic hydrogen in catalytic hydrogenation.

13. Kinetically, catalytic reactions are typical chemical reactions;
i.e. the reaction rate depends on the frequency of contact of the
reactants in the rate-determining step. Usually, the catalyst participates
in this slowest step, and rates are limited by amount of catalyst and its
“activity”. In heterogeneous catalysis, the diffusion of reagents to the
surface and diffusion of products from the surface can be rate
determining. A nanomaterial-based catalyst is an example of a
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heterogeneous catalyst. Analogous events associated with substrate
binding and product dissociation apply to homogeneous catalysts.

Although catalysts are not consumed by the reaction itself, they
may be inhibited, deactivated, or destroyed by secondary processes. In
heterogeneous catalysis, typical secondary processes include coking
where the catalyst becomes covered by polymeric side products.
Additionally, heterogeneous catalysts can dissolve into the solution in
a solid-liquid system or evaporate in a solid-gas system.

14. The production of most industrially important chemicals
involves catalysis. Similarly, most biochemically significant processes
are catalysed. Research into catalysis is a major field in applied
science and involves many areas of chemistry, notably in
organometallic chemistry and materials science. Catalysis is relevant
to many aspects of environmental science, e.g. the catalytic converter
in automobiles and the dynamics of the ozone hole. Catalytic reactions
are preferred in environmentally friendly green chemistry due to the
reduced amount of waste generated, as opposed to stoichiometric
reactions in which all reactants are consumed and more side products
are formed. The most common catalyst is the hydrogen ion (H).
Many transition metals and transition metal complexes are used in
catalysis as well. Catalysts called enzymes are important in biology.

15. A catalyst works by providing an alternative reaction
pathway to the reaction product. The rate of the reaction is increased
as this alternative route has a lower activation energy than the reaction
route not mediated by the catalyst. The disproportionation of hydrogen
peroxide creates water and oxygen, as shown below.

2 H202 — 2 H20 + 02

This reaction is preferable in the sense that the reaction products
are more stable than the starting material, though the uncatalysed
reaction is slow. In fact, the decomposition of hydrogen peroxide is so
slow that hydrogen peroxide solutions are commercially available.
This reaction is strongly affected by catalysts such as manganese
dioxide, or the enzyme peroxidase in organisms. Upon the addition of
a small amount of manganese (mapranen) dioxide, the hydrogen
peroxide reacts rapidly. This effect is readily seen by the
effervescence of oxygen. The manganese dioxide is not consumed in
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the reaction, and thus may be recovered unchanged, and re-used
indefinitely. Accordingly, manganese dioxide catalyses this reaction.

6. COKPAINEHHUE TEKCTOB C LIEJIbIO U3BJIEHEHUSI
HOJIE3BHOU UH®OPMALIUU

Example 1
Hcxoonvit mexem

Voltage is the electrical equivalent of mechanical potential. If a
person drops a rock from the first storey of a building, the velocity
that the rock attains (mocturath) on reaching the ground is fairly
(moBompHO) small. However, if the rock is taken to the twentieth floor
of the building, it has a much greater potential energy and, when it is
dropped it reaches a much higher velocity on reaching the ground. The
potential energy of an electrical supply is given by its voltage and the
greater the voltage of the supply source (uctounuk mnuTanus), the
greater its potential to produce electrical current in any given circuit
connected to its terminals (kiemma) (this 1s analogous to the velocity
of the rock in the mechanical case). Thus the potential of a 240-volt
supply to produce current is twenty times that of a 12-volt supply.

The electrical potential between two points in a circuit is known
as the potential difference or p.d. between the points. A battery or
electrical generator has the ability to produce current flow in a circuit,
the voltage which produces the current being known as the
electromotive force (e.m.f.). The term electromotive force strictly
applies to the source of electrical energy, but is sometimes
(incorrectly) confused with potential difference. Potential difference
and e.m.f. are both measured in volts, symbol V.

The current in a circuit is due to the movement of charge carriers
through the circuit. The charge carriers may be either electrons
(negative charge carriers) or holes (mpIipka) (positive charge carriers),
or both. Unless stated to the contrary (moka He yka3zaHO 0c000, MOKa
He J0Ka3aHo oOpartHoe), we will assume (mormyckaTh) conventional
current flow in electrical circuit that is we assume that current is due
to the movement of positive charge carriers (holes) which leave the

75




positive terminal of the supply source and return to the negative
terminal. The current in an electrical circuit is measured in amperes,
symbol A, and is sometimes (incorrectly) referred to as “amps”.

A simple electrical circuit comprises a battery of em.f. 10 V
which is connected to a heater of fixed resistance (mocrosHHOE
conpoTtuiieHue); let us suppose that the current drawn by the heater is
1 A. If two 10-V batteries are connected in series with one another, the
e.m.f. in the circuit is doubled at 20 V; the net result (oOGmuit
pesyabTar) is that the current in the circuit is also doubled. If the
e.m.f. is increased to 30 V, the current is increased to 3 A, and so on.
A graph showing the relationship between the e.m.f. in the circuit and
the current is a straight line passing through the origin (wauano
koopauHar); that is, the current is zero when the supply voltage is
zero. This relationship is summed up by Ohm’s law.

Yoanenue uznuwneti ungopmayuu

Voltage is the electrical equivalent of mechanical potential.
[If a person drops a rock from the first storey of a building, the
velocity that the rock attains on reaching the ground is fairly small.
However, if the rock is taken to the twentieth floor of the building, it
has a much greater potential energy and, when it is dropped it reaches
a much higher velocity on reaching the ground. The potential energy
of an electrical supply is given by its voltage and] the greater the
voltage of the supply source, the greater its potential to produce
electrical current in any given circuit connected to its terminals
[(this is analogous to the velocity of the rock in the mechanical case)].
Thus the potential of a 240-volt supply to produce current is
twenty times that of a 12-volt supply.

The electrical potential between two points in a circuit is
known as the potential difference or p.d. [between the points]. A
battery or electrical generator has the ability to produce current
flow in a circuit, the voltage which produces the current being
known as the electromotive force (e.m.f.). The term electromotive
force strictly applies to the source of electrical energy, [but is
sometimes (incorrectly) confused with potential difference]. Potential
difference and e.m.f. are both measured in volts, symbol V.
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The current in a circuit is due to the movement of charge
carriers through the circuit. The charge carriers may be either
electrons (negative charge carriers) or holes (positive charge
carriers), or both. [Unless stated to the contrary, we will assume
(momyckath) conventional current flow in electrical circuit that is] we
assume that current is due to the movement of positive charge
carriers (holes) which leave the positive terminal of the supply
source and return to the negative terminal. The current in an
electrical circuit is measured in amperes, symbol A, [and is
sometimes (incorrectly) referred to as “amps™].

A simple electrical circuit comprises a battery of e.m.f. 10 V
which is connected to a heater of fixed resistance; let us suppose
that the current drawn by the heater is 1 A. If two 10-V batteries
are connected in series with one another, the e.m.f. in the circuit is
doubled at 20 V; the net result is that the current in the circuit is
also doubled. [If the e.m.f. 1s increased to 30 V, the current is
increased to 3 A, and so on]. A graph showing the relationship
between the e.m.f. in the circuit and the current is a straight line
passing through the origin; [that is, the current is zero when the
supply voltage is zero]. This relationship is summed up by Ohm’s
law.

Hmoecoeswiu mexcm

Voltage is the electrical equivalent of mechanical potential. The
greater the voltage of the supply source, the greater its potential to
produce electrical current in any given circuit connected to its
terminals. Thus the potential of a 240-volt supply to produce current is
twenty times that of a 12-volt supply.

The electrical potential between two points in a circuit is known
as the potential difference or p.d. A battery or electrical generator has
the ability to produce current flow in a circuit, the voltage which
produces the current being known as the electromotive force (e.m.f.).
The term electromotive force strictly applies to the source of electrical
energy. Potential difference and e.m.f. are both measured in volts,
symbol V.
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The current in a circuit is due to the movement of charge carriers
through the circuit. The charge carriers may be either electrons or
holes (positive charge carriers), or both. We assume that current is due
to the movement of positive charge carriers (holes) which leave the
positive terminal of the supply source and return to the negative
terminal. The current in an electrical circuit is measured in amperes,
symbol A.

A simple electrical circuit comprises a battery of em.f. 10 V
which is connected to a heater of fixed resistance; let us suppose that
the current drawn by the heater is 1 A. If two 10-V batteries are
connected in series with one another, the e.m.f. in the circuit is
doubled at 20 V; the net result is that the current in the circuit 1s also
doubled. A graph showing the relationship between the e.m.f. in the
circuit and the current is a straight line passing through the origin.
This relationship is summed up by Ohm’s law.

Example 2
Hcxoonwit mexem

[It was only in the last quarter of the nineteenth century that
electricity began to play its part in modern civilization, and] the man
who achieved more in this field of practical engineering than any
of his contemporaries was [the American inventor], Thomas Alva
Edison. [His dramatic career is too well known, and has been
described too often, to be told again; it may suffice (ObITh
noctatounbiM) to recall that] he became interested in the problem of
electric lighting in 1877, [and began to tackle (¢ ycepauem Opatbcs,
outbcst Han) it with the systematic energy which distinguished him
from so many other inventors of his time]. Edison was no scientist
[and never bothered much about theories and fundamental laws of
Nature]; he was a technician [pure and simple], and a very good
business man as well.

Hmocoewvtit mexcm
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The man who achieved more in this field of practical
engineering than any of his contemporaries was Thomas Alva
Edison. He became interested in the problem of electric lighting in
1877. Edison was no scientist; he was a technician and a very good
business man as well.

BOITPOCHI JJ151 CAMOKOHTPOJIA (ITO PA3AEJIAM)
1. Oco0eHHOCTH AHTIMHCKOI0 HAYYHO-TEXHUYECKOI0 TEKCTA

lI. KakoBbl OCHOBHBIE CTHUJIMCTHYECKHE YEPTHl HAYYHO-
TEXHUYECKOTO TEKCTa?

2. Yto Takoe TepMHUH?

3. B uéMm 3akmoyaroTcsi OCOOCHHOCTHM CHHTAaKCHYECKOU
CTPYKTYPbI AaHTJIMMCKOT0 HAYYHO-TEXHUYECKOTO TEKCTA?

4. Ha uyéM ocHOBaHa KjaccU(PUKAIUs HAYyYHO-TEXHUUYECKHUX
TEPMUHOB?

5. Uto Takoe crenuagbHas OOIIeTeXHUYeCKas Jiekcuka? B uém
e€ OTJINYHE OT TEPMUHOB?

6. B uém 3akimrouaroTcs rpaMMaTHYECKHe OCOOCHHOCTH HAy4YHO-
TEXHUYECKOTO TEKCTa?

2. Oco0eHHOCTH NMepPeBoaa HAYYHO-TEXHUYECKOI'0 TEKCTA

1. B uém 3akimo4aroTcs OCOOEHHOCTH PYCCKOIO HAayYHOTO
Tekcra?

2. Kaknme XapakTepuCTHKH HAy4YHO-TEXHUYECKOTO TEKCTa
SBJISTIOTCSI OOUTUMH JIJISL PYCCKOTO M aHTJIMMCKOTO SI3bIKOB?

3. KakoBbl 0COOCHHOCTH aHTJIMKUCKOTO TEKCTa, YYXKIbIC
PYCCKOMY SI3BIKY?

4. Kak mnepeBomsTCI C AHIVIMHCKOTO S3bIKA COKpAICHUS,
HEXAPAKTEPHBIE JJI PYCCKOTO S3bIKA?

5. Kakne u neKkcudeckne €IWHUIBI ABISCTCA HEMPUEMIIEMBIMU
JUISL HAYYHO-TEXHAYECKOTO CTHIIS?

6. Uro Takoe crunuctuyeckas amantanusas? B u4ém onHa
BBIPAYKAETCS TP MEPEBOJIE?
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3. Buabl TEXHUYECKOI0 NMepeBoia

1. KakoBbI 0COOEHHOCTH MTOJIHOTO MICEMEHHOTO IepeBoa’?

2. W3 KakuX OCHOBHBIX 3TalOB COCTOUT MPOIIECC IOJHOTO
MMUCbMEHHOT0 TIepeBoia’?

3. Uto Takoe pedepatuBHbIii mepeBoa? B uéMm 3akirogaroTcs ero
0coOeHHOCTU?

4. KakoBa TeXHOJOTHS pedepaTUBHOrO epeBoia?

5. Uro Takoe aHHOTAMOHHBIN TepeBoA? KakoBbI ero oranuus
OT APYTHUX BUJIOB IIepeBoOa?

4. IlepeBoa NaTeHTOB

1. Yro takoe mareHnt? KakoBa ero crpykrypa?

2. B uém 3akmoyaroTcs TPYAHOCTH TepeBojia  (POpMYJIbI
n3o0peTeHus?

3. KakoBbI 0COOCHHOCTH $I3bIKAa MATEHTOB?

4. UYeM BbIpa)keHa JIEKCMYECKass MHOTO3HAYHOCTh SI3bIKA
nmateHToB? Kakum 00pa3oM OHa YUHUTHIBACTCS MPH IIepeBoac?
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