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BBenenune

JlanHO€ W3JaHUE TPEIHAa3HA4eHO Uil CTYAEHTOB 2 M 3  Kypca HallpaBJieHUs
«TexHonornyeckue MalIMHbBI U 000pyAOBaHHME» 3a04HOM (opmbl 00yueHus. lLlenp uzyueHus
TUCUMIUIMHBI «OCHOBBI Hay4YHO-TEXHUYECKOIO MEPEBO/Ia» CTYAEHTaMU — OBJIAJIEHUE OCHOBHBIMU
BUJIaMU II€PEBOJIa AyTEHTUYHOI'O TEKCTA Ha aHIJIMHCKOM si3bIke. B pe3ynbpTaTe 0OyueHus CTYIEHThI
JOJIKHBI OBJIA/IETh YMEHUSIMU BUJIETh CTPYKTYPY AHIJIMICKOTO MPEIOAKEHHS, BBIIEIATh €r0 YacTH
U CBSI3U MEXJy HUMHU, BBIIOIHATH JIMTEPATYPHBII NEpeBOJ; MOAOUPATH MOAXOAAIINN ISl TaHHOTO
KOHTEKCTa BapHaHT [1epeBO/Ia CJIOB; COCTABIIATh aHHOTALMOHHBIH I1EpEeBOJI TEKCTA.

B xoze u3yuenus: JUCHMILIMHBI CTYEHThI IO3HAKOMSTCS CO CIEAYIOIIUMHU pa3iellaMu:

1. 'pammaTrueckue ocHOBHI nepeBojia. MuduuutuB U npuyactue - (4 cemectp) — 6 yacos
ayTUTOPHBIX 3aHATUHN U 62 yaca caMOCTOSITEIbHONU padOThI

2. I'pammatuyeckre ocHOBBI niepeBoja. CuHrakcuc - (5 cemectp) — 6 4acoB ayAMTOPHBIX
3aHATUN U 62 yaca caMOCTOSATENIbHON paboThI

3. JIekcuueckue OCHOBHI TiepeBoa (6 cemecTp) — 6 4acoB ayAMTOPHBIX 3aHATHH U 62 yaca
CaMOCTOSITEIbHON pabOThI.

Becb HeoOXonMMBIN TeopeTUYeCKU MaTepuai Mo pas3zeiaM IpeICTaBlIeH B IEPBOIl YacTu
JAHHOTO MMOocoOus. MHCTPYKLMS MO BBINOJHEHUIO IOJIHOTO MHCbMEHHOTO M aHHOTAIMOHHOTO
nepeBojia u3jiokeHa B npuioxkeHun A. Ilocie mpoureHust cojaepikaHus pasfena U MHCTPYKLUUU
CJIEyeT BBINOJHUTh PEKOMEHJAIMK MO0 MOJATOTOBKE KOHTPOJBbHBIX padOT M MPUCTYNHUTHh K HX
BbINOJIHEHUIO. KOHTpOIBbHBIX paboT Tpu, KaKaas IpeJCTaBieHAa B JECSITH BapuaHTax. Bpibop
BapUaHTa OCYILECTBJISETCS MPErnojaBaTesieM COIIaCHO ali(paBUTHOMY CIHMCKY CTYAECHTOB T'PYIIIIBI,

npu 3ToM 11 HoMepy crrcka OyJaeT COOTBETCTBOBAaTh BTOPOW BapHUaHT, 12 HOMepY — TpeTuil U T.II.

®opma MPOMEKYTOYHOW ATTECTAIMHU TI0 JWUCIHUILUIMHE B YETBEPTOM CEMECTpPE U ISTOM
CeMecTpax — 3aueT, B IIECTOM ceMmecTpe - auddepeHnnpoBaHHbIA 3a4eT. JomyckoM K 3adeTy
(muddepeHmpoBaHHOMY 3a4eTy) SBISETCA 3a4TeHHAs KOHTpoJibHas padota. [locne BwImoHEHUS
KOHTPOJILHOU paboThl 0opMUTE ee ClIeyomuM 00pa3oM: TUTYNIbHAs cTpanuna, MS Word, Times
New Roman, 14 nr., uarepan — 1,5 (B Tabnuuax — oJAMHApHBIA MHTEpPBAJ), MOJSA: clieBa 3 CM,
ciupaBa — 1,5 cMm, cBepXy U cHU3Y — 2 cM. Broxute paboTy B CKOpOCHIMBATENb C MPO3PAYHOU
00JI0KKOH.

Cnate paboty ciemyer 3a 2 Henmenu 10 ceccuu. Ecnam paboTa He 3auTeHa, BBITIOJHUTE
paboTy Haja OMMOKAMH M MPEIOCTAaBbTE €€ Ha MPOBEPKY BMECTE CO CTApPhIM BAPHAHTOM, HE MEHSS

THUTYJIBHBIN JIUCT.



1. MeToauyeckue ykasanus AJ1s1 BHINOJHEHUSI KOHTPOJIbHON padoThl

1 BAPHAHTbI KOHTPOJIBHBIX padoT 3a 4 cemecTp

1.1 MeTroanuyeckue yKa3aHusi 0 BbINOJHEHUIO KOHTPOJILHOI padoThl 3a 4 ceMecTp

1. BHuMaTeJbHO NPOYMTANiTe NPEACTABJEHHBIH HHMKe CIHPaBOYHBIN MaTepuaJ
«'pammaTuyeckue oCHOBbI mnepeBoaa. HWHPUHMTHB W 1NpuUyYacTHe» M MOMIATOBYIO
HHCTPYKUHUIO BbINOJHEHUS] MOJHOI0 NHUCHbMEHHOI0 M AHHOTAMOHHOIO IepeBoa,
NPEACTABJEHHYIO B IPUJIOKEHUH A.

I'pammamuueckue ocnogvl nepesoda. Hngpunumue u npuuacmue
Oco0eHHOCTH NepeBoaa HeJUYHOH (GopMBI Ii1aroJia - HHPUHUTHBA

Crnioco0 nepeBojja MHPUHUTHBA HAa PYCCKUN S3BIK 3aBUCUT OT (OPMBI M €ro (pyHKIHUU B
npenioxenuu (Pucynoxk 1).
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Pucynok 1 — ®opmbl nHpUHUTHBA

NH(UHATHB B aHTJIMHCKOM TPEUIOKCHUH MOKET BBITIOIHATH CISAYIOMIHE (YHKINN:
1. Tlopnexarero (rmepeBOaUTCS HEOTPEIECTICHHON (POPMOH TI1aroia).
To prove this fact experimentally is very easy. - [{okazameb smom gpaxm dKCnepumMeHmanibHo 04elsb
J1e2Ko.
2. VmeHHON dYacTH COCTAaBHOTO CKa3zyemMoro (TMEepeBOAMTCA HeompeaeneHHONn (opMoi
IJ1arojia, HEPeAKO C COI030M YTOOBbI).
Your work is to observe the performance of the machine. - Bama paboTa 3aKIi04aeTcsi B TOM,
yTOOBI HAOIIOIATh 32 PabOTOH CTaHKA.
3. YacT cOCTaBHOTO TJIaroja cKa3yemoro 1mociie MOJAIbHBIX IJ1aroJiOB M UX SKBHBAJICHTOB
U TJIaroJiOB B JIMYHOU opme, 0003HAYAIOMINX HAYAJI0, TIPOIOJKCHUE FITH KOHEI] ICHCTBHS.
They must calculate the figures. — Onu 0oadCHbL NOOCUUMAMb MU Yu@ppol.
At last the kettle came to boil. - Hakoney xomen 3axunei.
4. JlonostHeHMs (TIEPEBOIUTCS HEOTIPEIETICHHOM (POPMOH TI1arosia).
He asked the student to revise the material. - On nonpocun cmyoenma nosmopums Mamepuda.
Ecnu nonosHeHne BBIpaXEHO CI0XKHOW GOopMON HHPUHUTHBA, TO OHO MEPEBOAUTCS MPUAATOYHBIM
MIPEUIOKEHUEM C COIO30M Y7o WIIH YMoobi.
The engineers reported to have obtained good results in the latest tests of
the new model. - WnxeHepbl cooOmuiau, 4ro (OHM) JOCTHUIVIM XOPOIIMX PE3YJIbTAaTOB IPH
MOCIIETHUX UCTIBITAHUSX HOBOW MOJIEITH.
5. O6crosarenscTBa. MHQUHUTUB B 3TOM (YyHKIMU C TPYNIoON MOCIEAYIOUIUX CJIOB Yalle
BCETO TMIEPEBOUTCS HA PYCCKUH S3BIK 0OCTOSITETLCTBOM IIEJH C COF03aMHU YTOOBI ; JJISl TOTO, YTOOBI.

To make price higher we must improve the quality of goods. - YTOOBI IOBBICUTH 1IEHY, MBI JIOJKHBI
VIIYYIIUTH Ka9€CTBO TOBApPOB.



6. IlpaBoBoro ompeaencHUs. OOBIYHO TEPEBOJUTCS ONPEIACIUTEIBHBIM TPHIATOYHBIM
MPEUIOKEHUEM C JOOABIICHUEM CIIOB: CIIEYET, HAaJ0, JOJDKEH.
Experiments have shown that the amount of work to be used for producing a given amount of
goods is the same under all conditions. - OnBITBH TOKa3aJIM, YTO KOJMYECTBO PabOTHI, KOTOPOE
HY)KHO H3PacX0JI0OBaTh JUIS TMOJIYYCHUS JAHHOTO KOJIMYECTBA TOBAPOB, SBIISETCS OJUHAKOBBIM ITPH
BCEX YCJIOBHSX.

NHpuHNTHBHBIE 000POTHI B AHTJIMHCKOM SI3bIKE.

B aHrnmiickoM si3bIKe CyIIECTBYET TPU BHUJIa MHPUHUTUBHBIX 00OPOTOB (CM. PUCYHOK 2).

CNOXHOR NOANexales | T~ Cno¥HOe QONONHEHKe
-+ MHQUHITHEHBIE 000POTHI -

— OfGopot cnpegnarom FOR

Pucynok 2 — UHpuHUTHBHBIE 000POTHI

Ci10:kHO€ 10MOJIHEHHE COCTOWT M3 CYHIECTBHTEIHHOTO WJIM MECTOMMEHHS B OOBEKTHOM
najgeke U MHOUHUTHBA, CBSA3AHHBIX MEXIY co00il. OOOpOT B MPEAJIOKEHUU CTOUT OOBIYHO 3a
CKa3yeMbIM OCHOBHOTO TIPEIUIOKECHUS M BBITIONHIET (YHKIUIO CIIOXHOTO jgomonHeHus. OH
ynoTpeOsieTcs OCIe IIarojioB THIA: to want, to suppose, to find, to expect, to believe u T.1.

OO00pOT MepeBOIUTCS HA PYCCKUHM S3BIK MPHIATOYHBIM JIOTIOJHUTEIHHBIM MPEIOKEHUEM,
npuyeM MHQHUHATHB MEPEBOJAUTCS TIIAr0JIOM-CKa3yeMbIM, a CYIIECTBUTEILHOE MM MECTOMMEHNUE B
00BEKTHOM IaJIeKe — CYIIECTBUTEIFHBIM WM JINYHBIM MECTOMMEHHEM KakK IO IeXKaIlee.

We know him to be the first inventor of an electrical measuring instrument. - Mpbl 3HaeM,
9TO OH SIBJIICTCS TIEPBBIM M300peTaTesieM JIEKTPUIECKOTO Mproopa.

Cio:xHOe To/JIeKallee COCTOUT M3 CYIIECTBUTEIHFHOTO WM JIMYHOTO MECTOMMEHHS B
MMCHUTEIPHOM TaJie’Ke W WH(OUHUTHBA, CBA3aHHOTO C HUM IO CMBICITYy. MeXIy HUMHU CTOUT
CKazyeMoe.
000pOT CHHTAKCUYECKHU BBITIOHSCT (QYHKIHIO CJIOYKHOTO MO UIEKAIIETO.

[lepeBox Bceld KOHCTPYKIIMM OOBIYHO HAYWHAETCS CO CKAa3yeMOro, KOTOPOE TEepPEBOIUTCS
HEOIPEACIICHHO-IMYHBIM TIPEJIOKEHUEM («HM3BECTHO», «COOOIIAIOT», «Kaxercs» W T.1.). Cam
000pOT NMEPEBOTUTCS MPUIATOYHBIM TTPEUIOKECHUEM.

All goods, are known to be produced by our firm. - VI3BecTHO, 4TO BCE TOBApHI MPOU3BOIATCS
Hamie GupMoii.

O6opor ¢ mpemtorom “FOR” cocTouT W3 CyIIECTBUTEIBHOTO WM MECTOUMEHHS C
npeiorom for u MHQUHUTHBA, 00pa3ys CHHTAKCHYECKYIO TPYIILY, KOTOpas B MPEIIOKECHUH
BBINIOJIHAET cliefyromue QyHKOouu: 1) mojuiexamniero, 2) HMMEHHOM YacTU CKazyemoro, 3)
nomnoiHeHus, 4) 00CToATeNbCTBA, 5) onpeaeacHus. DTOT 000pOT MEPEBOAUTCS HA PYCCKHUM S3BIK
HeompeAeNeHHoW (opmMoil  Tiarosia WJIM  TNPUIATOYHBIM  TMPEUIOKEHHEM, B  KOTOPOM
CYIIECTBUTEIFHOE WM MECTOMMEHHE W3 000pOTa CTAaHOBHTCS MOJUICKAIIUM, a WHOUHUTHB —
TJIar0JIOM-CKa3yeMbIM.

He explained the scheme for the second time for us to understand it better. (06CTOSITEIILCTBO 1IEIN) -
OH 00BSICHUII CXEMY BTOPOM pa3, 4TOObI MbI JIydlll€ €€ MOHSIIH.

Oco0eHHOCTH NepeBoaa HEJUYHOH (OpPMBI I1aroJia - IpUYACTUS

[Ipuuactue sBisgercs HennyHOU (opMoil rinarosia ¥ o0OaasaeT NpU3HaKaMH, KaK MpUIaraTesibHOTO,
TaK ¥ TJIarojia ¥ UMeeT cienyroniue Gopmsel (CM. PUCYHOK 3).
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Pucynok 3 — @opmbl npuyacTus

UTo0Ob! NMpaBUIILHO NEPEBECTU (POPMBI IPUYACTHSI C AHTVIMMCKOTO HA PYCCKUN, HEOOXO0AUMO
BBITIOJTHUTE PSIJT IIIarOB.
1. IIpounTaTh NpeUIOKEHNE W HAUTU NPHUYACTHE, PYKOBOJCTBYSACH IPUBEICHHOM BBIIIE
MHTEIUIeKT-KapToit (Pucynok 1).
2. Ompenenuth (GYHKIUIO TPUYACTHS B TPEUIOKCHUU (KAKUM YJICHOM TIPEIIIONKCHHS
SIBJISIETCS) Y IEPEBECTH.
B npetoskeHnu mpuyacTre MOXKET BBITIOJNHATH CIeIyIONe (yHKIHH:
1.JIeBoro ompenejenusi (CTOMUT cClieBa Iepe] CYHNIECTBUTEIBHBIM KakK OTIJIArOJIbHOE
MIpUJIaraTesbHOE).
Ecnu sro Participle I, To mepeBoanuTCs OHO C MOMOIIBIO MPUYACTHUSI HACTOSIIETO BPEMEHU HIIU
OOBIYHBIM TIPUITATATEIHHBIM:
The increasing power of technology enables improving all spheres of life. — Pacmywasa moww
MEeXHON02Ull CHOCOOCmEyem YIVYUEeHUIO 80 8CeX chepax HCUSHU.
Ecmm ato Participle II, To oHo mepeBoauTCst MpUYacTUEM CTPAAATEIBLHOTO 3aJI0Ta HACTOSIIETO HIIN
MPOIIE/IIEr0 BPEeMEHH.
Committee amendments are only proposals to change the introduced bill. — Ilonpasxku xkomumema
ABNAIOMCS MONLKO NPEONIOHCEHUAMU OJI5L USMEHEHUsl NPUBEOEHHO20 3aKOHONPOEeKmA.
2. [IpaBoro onpeaejeHus (CTOUT CIpaBa IMOCIIE CyIIECTBUTEIBHOTO).
Participle 1 mnepeBoguTcsi mnpuUYacTHBIM O0OPOTOM MM MPUIATOYHBIM OINPEAETUTENbHBIM
MIPEUIOKCHUEM.
The departments produce information influencing the data flow. — /lenapmamenmosi 6vl0aom
uHghopmayuro, 8IUAIOWYIO HA OOKYMEHMO0O0POM.
Participle Il mepeBoauTcs mnpuyacTUEM CTPafaTEIbHOTO 3aJloTa HACTOSALIET0 WJIU
MIPOIIE/IIEr0 BPEMEHH WM MPHUIATOYHBIM OTIPEIEIUTEIbHBIM MTPEUIOKEHUEM.
The units used to measure mass are called kilograms. — Eounuysl, ucnonvsyemule 0151 usmepeHus
MAcCbol, HA3bIBAIOMCSL KUNOSPAMMAMU.
WITH:
Perfect Participle nmepeBoauTCst MpUAATOYHBIM ONIPEACIUTEILHBIM MIPEIJIOKECHUEM.
The computer having been tested at our plant functions quite properly now. — Komnviomep,
KOMOopbili ObL1 UCNBIMAH (UCNBIMAHHDBII) HA HAleM 3a6800e, celyac YHKYUOHUPYEm XOPOULo.
3.06cTosiTesbeTBA ( CTOUT B Hayalle WK B KOHLE MPEIOKEHHUS).
Participle 1 wacto mmeer mepen cob6oit coro3el when, while, a Participle II ymorpebnsercs c
corozamu before, if, unless, u 1.1.
Participle I u oTHOcsamuecs K HeEMy CJIOBa MEPEBOIUTCS JIECPUYACTHBIM OOOPOTOM WIIU
00CTOSATEILCTBEHHBIM MPUIATOYHBIM TIPEIOKCHUEM.
There are certain features that a company must consider designing a plan. —
Cywecmsyrom onpeodenennvie 0cOOEHHOCMU, KOMOpble KOMNAHUS OOJIHCHA YUUMbI&AMb, COCMABIISSA
naH.

Participle II ¢ oTHOcAmuMHUCS K HEMY CIOBaMHU MEPEBOJUTCS MOJIHBIM TPHAATOYHBIM
00CTOSITENILCTBEHHBIM MPEATIOKEHUEM.



An electronic computer forms an impressively complex device if viewed as a whole. — Komnwsromep
npeocmasisiem coO0ll UCKTIOUUMENbHO CIONCHOE YCMPOUCMEO, eCllu €20 PACCMAMPUEAmMb 8 Yelom
(UnU ecau OHO pAcCMampueaemcs 8 Yeiom).

Perfect Participle ¢ oTHOcsIUMUCA K HEMY CJIOBAaMU IE€PEBOJUTCS JI€EIPUYACTHBIM
000pPOTOM MJTH 0OCTOSATEIHCTBECHHBIM IMPUIATOYHBIM IIPEIIOKCHUEM, TTPHYEM JICHCTBHE.

Having been taken on as a mechanical apprentice in 1905 he got only 5 dollars kopecks a month
for his hard work. - Koeoa ezo 83s1u 6 kauecmee yuenuxka mexanuxa 6 1905, on noayuan moavko 5
00/1apo6 6 Mecsy 3a c8010 pabomy.

Ecim mpuuactue sBiSETCS 4YacThi0 HE3aBHMCHMMOIO NPUYACTHOrO 000pOTa, clexyer
OTIPEJICITUTh €T0 TPAHUIIBI ¥ BBIIOJTHUTH TIEPEBOI.

OTOT 000pPOT COCTOMT M3 CYIIECTBUTEIHHOTO B OOIIEM MaieKe WIM MECTOMMEHHUS B
MMCHUTEIPHOM TIaJIe)Ke W TPHYACTHS, MEXKIY KOTOPBIMU HAOJIOAeTCsl CBS3b, aHAIOTHYHAS TOH,
KOTOpasi MMEET MECTO MEXKIYy IMOJJISKAIIMM H CKa3yeMbIM. OTOT OO0OpOT 3aHUMaeT MECTO
00CTOSITENBCTBA.

[TepeBouTCS TPUIATOYHBIM OOCTOSTEIBCTBEHHBIM TIPEUIOKCHHEM, €CIIM OH CTOUT B
Havase MpeUIoKEeHUS W, KaK MPaBUJIO, MPOCTHIM MPEATIOKEHHEM B COCTaBE CIOKHOCOYMHEHHOTO
(Jarie BCero co CIOBOM «IIPUYEM»), €CITH OH CTOUT B KOHIIE TTPEIIOKCHHUS.

The firm has sold all the products, the price being rather high. — @upma npooana éce uzoenus,
npuyem yeHa Ovlid OYeHb BbICOKASL.

The lights switched off, the traffic becomes chaotic. — Ko2oa eviknouaemcs ceemoghop, 08udicerue
Ha 00p02ax CMAaHoBUMCs XAOMUYHBLM.

The new method having been studied, the Department decided to introduce it at all the schools. —
Ilocne moeo kax HoBbIl Memoo ObLL U3YUeH, MUHUCMEPCMBO PEULUIIO 86eCMU €20 80 8CEX WKOLAX.

2. O3HakoMbTeCh € 33aJaHMSIMU KOHTPOJbHOH PadoOThHI U CONMOCTABbTE KaxkKI0e C
TeMaMHu pa3jeJia.

3. BuInoaHuTe 3aJaHus 110 MOpAAKY, HAYUHAA € IIOJHOI0 INHCbMECHHOI'O IMepeBoaa
TEeKCTAa.

1.2 BapnaHTbl KOHTPOJIbHOI padoThI (4 ceMecTp)
Bapuanr 1

I. BoinoJsiHUTE MOJIHBINA MUCHbMEHHBbIN MepPeBo/ TEKCTA.

I1. BoinmoiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimostHUTeE CJIeayromue 3aJ{aHus:

1. BeinmumuTe U3 TEKCTa BCE MPENIOKEHHs, B KOTOPBIX €cTb MHPUHUTUB. [loguepkHuTe
MHOUHUTUB. YKaXHUTE ero QyHKIUIO B MIPEAJIOKEHUH, CIIOCO0 IepeBoia U NepeBeInTe.
Obpasey 8binoaHeHUs:
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Engineering is the application of scientific, economic, social, and practical knowledge in
order to design, build, maintain, and improve structures, machines, devices, systems, materials
and processes. It may encompass using insights to conceive, model and scale an appropriate
solution to a problem or objective. The discipline of engineering is extremely broad, and
encompasses a range of more specialized fields of engineering, each with a more specific emphasis
on particular areas of technology and types of application.

The American Engineers' Council for Professional Development (ECPD, the predecessor

of ABET) has defined "engineering" as:
The creative application of scientific principles to design or develop structures, machines,
apparatus, or manufacturing processes, or works utilizing them singly or in combination; or to
construct or operate the same with full cognizance of their design; or to forecast their behavior
under specific operating conditions; all as respects an intended function, economics of operation or
safety to life and property.

One who practices engineering is called an engineer, and those licensed to do so may have
more formal designations such as Professional Engineer, Federal Aviation
Administration Designated ~ Engineering  Representative, Chartered ~ Engineer, Incorporated
Engineer, European Engineer.

History

Engineering has existed since ancient times as humans devised fundamental inventions such as
the pulley, lever, and wheel. Each of these inventions is consistent with the modern definition of
engineering, exploiting basic mechanical principles to develop useful tools and objects.

The term engineering itself has a much more recent etymology, deriving from the
word engineer, which itself dates back to 1300, when an engine'er (literally, one who operates
anengine) originally referred to "a constructor of military engines."™ In this context, now obsolete,
an "engine" referred to a military machine, i.e., a mechanical contraption used in war (for example,
a catapult). Notable exceptions of the obsolete usage which have survived to the present day are
military engineering corps, e.g., the U.S. Army Corps of Engineers.

The word "engine" itself is of even older origin, ultimately deriving from the Latin ingenium,
meaning "innate quality, especially mental power, hence a clever invention."

Later, as the design of civilian structures such as bridges and buildings matured as a technical
discipline, the term civil engineering entered the lexicon as a way to distinguish between those
specializing in the construction of such non-military projects and those involved in the older
discipline of military engineering.

Ancient era

The Pharos of Alexandria, the pyramidsin Egypt, the Hanging Gardens of Babylon, the
Acropolis and the Parthenonin Greece, the Roman aqueducts, Via Appiaand the Colosseum,
Teotihuacan and the cities and pyramids of the Mayan, Inca and Aztec Empires, theGreat Wall of
China, the Brihadeshwara temple of Tanjavur and tombs of India, among many others, stand as a
testament to the ingenuity and skill of the ancient civil and military engineers.

The earliest civil engineer known by name is Imhotep. As one of the officials of
the Pharaoh, Djoser, he probably designed and supervised the construction of the Pyramid of
Djoser (the Step Pyramid) at Sagqgara in Egypt around 2630-2611 BC He may also have been
responsible for the first known use of columns in architecture.

Ancient Greece developed machines in both the civilian and military domains.
The Antikythera mechanism, the first known mechanical computer, and the
mechanical inventions of Archimedes are examples of early mechanical engineering. Some of
Archimedes' inventions as well as the Antikythera mechanism required sophisticated knowledge




of differential gearing or epicyclic gearing, two key principles in machine theory that helped design
the gear trains of the Industrial Revolution, and are still widely used today in diverse fields such
as robotics and automotive engineering.

Chinese, Greek and Roman armies employed complex military machines and inventions
such as artillery which was developed by the Greeks around the 4th century B.C., the trireme,
the ballista and the catapult. In the Middle Ages, the trebuchet was developed.
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Renaissance era

The first electrical engineer is considered to be William Gilbert, with his 1600 publication
of De Magnete, who coined the term "electricity"

The first steam engine was built in 1698 by mechanical engineer Thomas Savery. The
development of this device gave rise to the Industrial Revolution in the coming decades, allowing
for the beginnings of mass production.

With the rise of engineering as a profession in the 18th century, the term became more
narrowly applied to fields in which mathematics and science were applied to these ends. Similarly,
in addition to military and civil engineering the fields then known as the mechanic arts became
incorporated into engineering.

Modern era

The early stages of electrical engineering included the experiments of Alessandro Volta in
the 1800s, the experiments of Michael Faraday, Georg Ohm and others and the invention of
the electric motor in 1872. The work of James Maxwell and Heinrich Hertz in the late 19th century
gave rise to the field ofelectronics. The later inventions of the vacuum tube and
the transistor further accelerated the development of electronics to such an extent that electrical and
electronics engineers currently outnumber their colleagues of any other engineering specialty.

The inventions of Thomas Saveryand the Scottish engineer James Watt gave rise to
modern mechanical engineering. The development of specialized machines and their maintenance
tools during the industrial revolution led to the rapid growth of mechanical engineering both in its
birthplace Britain and abroad.
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John Smeaton was the first self-proclaimed civil engineer, and often regarded as the "father"
ofcivil engineering. He was an English civil engineer responsible for the design
of bridges, canals, harbours and lighthouses. He was also a capable mechanical engineer and an
eminent physicist. Smeaton designed the third Eddystone Lighthouse (1755-59) where he pioneered
the use of 'hydraulic lime' (a form of mortar which will set under water) and developed a technique
involving dovetailed blocks of granite in the building of the lighthouse. His lighthouse remained in
use until 1877 and was dismantled and partially rebuilt at Plymouth Hoe where it is known
as Smeaton's Tower. He is important in the history, rediscovery of, and development of
modern cement, because he identified the compositional requirements needed to obtain
"hydraulicity" in lime; work which led ultimately to the invention of Portland cement.

Chemical engineering, like its counterpart mechanical engineering, developed in the
nineteenth cen  tury during the Industrial Revolution. Industrial scale manufacturing demanded
new materials and new processes and by 1880 the need for large scale production of chemicals was
such that a new industry was created, dedicated to the development and large scale manufacturing
of chemicals in new industrial plants. The role of the chemical engineer was the design of these
chemical plants and processes.

Aeronautical engineering deals with aircraft design while aerospace engineering is a more
modern term that expands the reach of the discipline by including spacecraft design. Its origins can
be traced back to the aviation pioneers around the start of the 20th century although the work of Sir
George Cayley has recently been dated as being from the last decade of the 18th century. Early
knowledge of aeronautical engineering was largely empirical with some concepts and skills
imported from other branches of engineering.

The first PhD in engineering (technically, applied science and engineering) awarded in the
United States went to Josiah Willard Gibbs at Yale University in 1863; it was also the second PhD
awarded in science in the U.S.

Only a decade after the successful flights by the Wright brothers, there was extensive
development of aeronautical engineering through development of military aircraft that were used
in World War 1. Meanwhile, research to provide fundamental background science continued by
combining theoretical physics with experiments.

In 1990, with the rise of computer technology, the first search engine was built by computer
engineer Alan Emtage.
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Main branches of engineering

Engineering, much like other science, is a broad discipline which is often broken down into
several sub-disciplines. These disciplines concern themselves with differing areas of engineering
work. Although initially an engineer will usually be trained in a specific discipline, throughout an
engineer's career the engineer may become multi-disciplined, having worked in several of the
outlined areas. Engineering is often characterized as having four main branches:

e Chemical engineering — The application of physics, chemistry, biology, and engineering
principles in order to carry out chemical processes on a commercial scale, such as petroleum refi
ing, microfabrication, fermentation, and biomolecule production.

e Civil engineering— The design and construction of public and private works, such
as infrastructure (airports, roads, railways, water supply and treatment etc.), bridges, dams, and
buildings.

e FElectrical engineering— The design and study of various electrical and electronic systems, such
as electrical circuits, generators, motors, electromagnetic/electromechanical devices, electronic
devices, electronic circuits, optical fibers, optoelectronic devices, computer systems,
telecommunications, instrumentation, controls, and electronics.

e Mechanical engineering— The design of physical or mechanical systems, such as power and
energy systems, aerospace/aircraft products, weapon systems, transportation products, engines,
compressors, power trains, kinematic chains, vacuum technology, and vibration isolation
equipment.

Beyond these four, sources vary on other main branches. Historically, naval
engineering and mining engineering were major branches. Modern fields sometimes included as
major branches include acoustical engineering, corrosion engineering,
aerospace,automotive, computer, electronic, petroleum, systems, audio, software, architectural, bios
ystems, biomedical, geological, industrial,materials, and nuclear engineering. These and other
branches of engineering are represented in the 36 institutions forming the membership of the
UK Engineering Council.

New specialties sometimes combine with the traditional fields and form new branches - for
example Earth Systems Engineering and Management involves a wide range of subject areas
including anthropology, engineering, environmental science, ethics and philosophy. A new or
emerging area of application will commonly be defined temporarily as a permutation or subset of
existing disciplines; there is often gray area as to when a given sub-field becomes large and/or
prominent enough to warrant classification as a new "branch." One key indicator of such emergence
1s when major universities start establishing departments and programs in the new field.

For each of these fields there exists considerable overlap, especially in the areas of the application
of sciences to their disciplines such as physics, chemistry and mathematics.
Methodology

Engineers apply mathematics and sciences such as physics to find suitable solutions to
problems or to make improvements to the status quo. More than ever, engineers are now required to
have knowledge of relevant sciences for their design projects. As a result, they may keep on
learning new material throughout their career.

If multiple options exist, engineers weigh different design choices on their merits and choose
the solution that best matches the requirements. The crucial and unique task of the engineer is to
identify, understand, and interpret the constraints on a design in order to produce a successful result.
It is usually not enough to build a technically successful product; it must also meet further
requirements.
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Constraints may include available resources, physical, imaginative or technical limitations,
flexibility for future modifications and additions, and other factors, such as requirements for
cost, safety, marketability, productibility, and serviceability. By understanding the constraints,
engineers derive specifications for the limits within which a viable object or system may be
produced and operated.

Bapuanr 4

I. BoinoJsiHUTE MOJHBINA MUCHbMEHHBbIN MepPeBO/ TEKCTA.

I1. BoinmoiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimostHUTeE CJIeayromue 3aJ{aHus:

1. BeinmummTe U3 TEKCTa BCe MPEIOKEHHs, B KOTOPbIX ecTb MHpuHUTUB. [loguepkHuTe
MHOUHUTUB. YKaXHUTE ero QyHKIUIO B IIPEAJIOKEHUH, CIIOCO0 IIepeBoia U NepEeBeInTe.
Obpasey 6binoaHeHUsA:
The purpose of this research work is to define the drawbacks of the system. — yactp cocTaBHOTO
MMEHHOTO CKa3zyeMoro — HeompeneneHHas ¢opma riarona — Lleas 3Toil MccnenoBarenbcKoi
paboThl - BBIIBUTH HEJOCTATKU CUCTEMBI.

2. Bolmumwure U3 TEKCTa NPEIIOKEHUs, coJepKaliie WHQUHUTUBHBIM 000pOT.
[ToguepkHUTE COCTaBHBIE YacTU 000POTa M yKaxuTe ero BuaA. llepeBenute npeasiokeHue.
Obpasey 6binoaHeHUsA:
The plant is expected to output new cars next year. — ciiokHOe nojyiexkaiiee — OXumaercs, 4To
3aBO/1 BBIIIYCTUT HOBbIE aBTOMOOWJIH B CJIEAYIOLIEM TOY.

3. Beinumure M3 TEKCTa BCEe MpEAoKeHus ¢ npuyactueMm. [loguepkHuTEe mnpUyacTHe,
yKkaxkute ero Buja. Hanummure cnoco6 nepesoja. [lepeseaure.
Obpasey 8binoaHeHUsA:
The plant built last decade is being reconstructed now. — Participle Il — mpuvactue — 3aBon,
MIOCTPOEHHBIN B MPOILJIOM JIECATUIIETUH Ceiluac Ha peKOHCTPYKIUH.

Tekcr aJ1s1 mepeBoaa

Problem solving

Engineers use their knowledge of science, mathematics, logic, economics, and appropriate
experience or tacit knowledge to find suitable solutions to a problem. Creating an
appropriate mathematical model of a problem allows them to analyze it (sometimes definitively),
and to test potential solutions.

Usually multiple reasonable solutions exist, so engineers must evaluate the different design
choices on their merits and choose the solution that best meets their requirements. Genrich
Altshuller, after gathering statistics on a large number of patents, suggested that compromises are at
the heart of "low-level" engineering designs, while at a higher level the best design is one which
eliminates the core contradiction causing the problem.

Engineers typically attempt to predict how well their designs will perform to their
specifications prior to full-scale production. They use, among other things: prototypes, scale
models, simulations, destructive tests, nondestructive tests, and stress tests. Testing ensures that
products will perform as expected.

Engineers take on the responsibility of producing designs that will perform as well as
expected and will not cause unintended harm to the public at large. Engineers typically include
a factor of safety in their designs to reduce the risk of unexpected failure. However, the greater the
safety factor, the less efficient the design may be.

The study of failed products is known as forensic engineering, and can help the product
designer in evaluating his or her design in the light of real conditions. The discipline is of greatest
value after disasters, such as bridge collapses, when careful analysis is needed to establish the cause
or causes of the failure.

Computer use
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As with all modern scientific and technological endeavors, computers and software play an
increasingly important role. As well as the typical business application software there are a number
of computer aided applications (computer-aided technologies) specifically for engineering.
Computers can be used to generate models of fundamental physical processes, which can be solved
using numerical methods.

One of the most widely used tools in the profession is computer-aided design (CAD)
software like Autodesk Inventor, DSS Solid Works, or Pro Engineer which enables engineers to
create 3D models, 2D drawings, and schematics of their designs. CAD together with Digital
Mockup (DMU) and CAE software such as finite element method analysis or analytic element
method allows engineers to create models of designs that can be analyzed without having to make
expensive and time-consuming physical prototypes.

These allow products and components to be checked for flaws; assess fit and assembly;
study ergonomics; and to analyze static and dynamic characteristics of systems such as stresses,
temperatures, electromagnetic emissions, electrical currents and voltages, digital logic levels, fluid
flows, and kinematics. Access and distribution of all this information is generally organized with
the use of Product Data Management software.

There are also many tools to support specific engineering tasks such as computer-aided
manufacture (CAM) software to generate CNC machining instructions; Manufacturing Process
Management software for production engineering; EDA for printed circuit board (PCB) and
circuit schematics for electronic engineers; MRO applications for maintenance management;
and AEC software for civil engineering.

In recent years the use of computer software to aid the development of goods has
collectively come to be known as Product Lifecycle Management (PLM).

Social context

Engineering is a subject that ranges from large collaborations to small individual projects.
Almost all engineering projects are beholden to some sort of financing agency: a company, a set of
investors, or a government. The few types of engineering that are minimally constrained by such
issues are pro bono engineering and open design engineering.
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Social context

By its very nature engineering is bound up with society and human behavior. Every product
or construction used by modern society will have been influenced by engineering. Engineering is a
very powerful tool to make changes to environment, society and economies, and its application
brings with it a great responsibility. Many engineering societies have established codes of practice
and codes of ethics to guide members and inform the public at large.

Engineering projects can be subject to controversy. Examples from different engineering
disciplines include the development of nuclear weapons, the Three Gorges Dam, the design and use
of sport utility vehicles and the extraction of oil. In response, some western engineering companies
have enacted serious corporate and social responsibility policies.

Engineering is a key driver of human development. Sub-Saharan Africa in particular has a
very small engineering capacity which results in many African nations being unable to develop
crucial infrastructure without outside aid. The attainment of many of the Millennium Development
Goals requires the achievement of sufficient engineering capacity to develop infrastructure and
sustainable technological development.

All overseas development and relief NGOs make considerable use of engineers to apply
solutions in disaster and development scenarios. A number of charitable organizations aim to use
engineering directly for the good of mankind:

e Engineers Without Borders
Engineers Against Poverty
Registered Engineers for Disaster Relief
Engineers for a Sustainable World
Engineering for Change
Engineering Ministries Internationa

Science

There exists an overlap between the sciences and engineering practice; in engineering, one
applies science. Both areas of endeavor rely on accurate observation of materials and phenomena.
Both use mathematics and classification criteria to analyze and communicate observations.
Scientists may also have to complete engineering tasks, such as designing experimental apparatus or
building prototypes. Conversely, in the process of developing technology engineers sometimes find
themselves exploring new phenomena, thus becoming, for the moment, scientists. In the book What
Engineers Know and How They Know It, Walter Vincenti asserts that engineering research has a
character different from that of scientific research. First, it often deals with areas in which the
basic physics and/or chemistry are well understood, but the problems themselves are too complex to
solve in an exact manner.

Examples are the use of numerical approximations to the Navier-Stokes equations to
describe aerodynamic flow over an aircraft, or the use of Miner's rule to calculate fatigue damage.
Second, engineering research employs many semi-empirical methods that are foreign to pure
scientific research, one example being the method of parameter variation. As stated by Fung et al. in
the revision to the classic engineering text, Foundations of Solid Mechanics:

Engineering is quite different from science. Scientists try to understand nature. Engineers try
to make things that do not exist in nature. Engineers stress invention. To embody an invention the
engineer must put his idea in concrete terms, and design something that people can use. That
something can be a device, a gadget, a material, a method, a computing program, an innovative
experiment, a new solution to a problem, or an improvement on what is existing. Since a design has
to be concrete, it must have its geometry, dimensions, and characteristic numbers. Almost all
engineers working on new designs find that they do not have all the needed information. Most
often, they are limited by insufficient scientific knowledge. Thus they study mathematics, physics,
chemistry, biology and mechanics. Often they have to add to the sciences relevant to their
profession. Thus engineering sciences are born."
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Although engineering solutions make use of scientific principles, engineers must also take
into account safety, efficiency, economy, reliability and constructability or ease of fabrication, as
well as legal considerations such as patent infringement or liability in the case of failure of the
solution.
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Mechanical engineering is a discipline of engineering that applies the principles of
engineering, 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.

The engineering field requires an understanding of core concepts including mechanics,
kinematics, thermodynamics, materials science, structural analysis, and electricity. Mechanical
engineers use these core principles along with tools like computer-aided engineering, and product
lifecycle management to design and analyze manufacturing plants, industrial equipment and
machinery, heating and cooling systems, transport systems, aircraft, watercraft, robotics, medical
devices, weapons, and others.

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 in technology, and
mechanical engineers today are pursuing developments in such fields as composites, mechatronics,
and nanotechnology. Mechanical engineering overlaps with aerospace engineering, metallurgical
engineering, civil engineering, electrical engineering, petroleum engineering, manufacturing
engineering, chemical engineering, and other engineering disciplines to varying amounts.
Mechanical engineers may also work in the field ofBiomedical engineering, specifically
with biomechanics, transport phenomena, biomechatronics, bionanotechnology and modeling of
biological systems, like soft tissue mechanics.
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Development

Applications of mechanical engineering are found in the records of many ancient and
medieval societies throughout the globe. In ancient Greece, the works of Archimedes (287 BC-212
BC) deeply influenced mechanics in the Western tradition and Heron of Alexandria (c. 10-70 AD)
created the first steam engine. In China, Zhang Heng (78—-139 AD) improved a water clock and
invented a seismometer, and Ma Jun (200265 AD) invented a chariot with differential gears. The
medieval Chinese horologist and engineer Su  Song (1020-1101 AD) incorporated
an escapement mechanism into his astronomical clock tower two centuries before any escapement
can be found in clocks of medieval Europe, as well as the world's first known endless power-
transmitting chain drive.

During the years from 7th to 15th century, the era called the Islamic Golden Age, there were
remarkable contributions from Muslim inventors in the field of mechanical technology. Al-Jazari,
who was one of them, wrote his famous Book of Knowledge of Ingenious Mechanical Devices in
1206, and presented many mechanical designs. He is also considered to be the inventor of such
mechanical devices which now form the very basic of mechanisms, such as
the crankshaft and camshaft.

Important breakthroughs in the foundations of mechanical engineering occurred in England
during the 17th century when Sir Isaac Newton both formulated the three Newton's Laws of
Motion and developed Calculus, the mathematical basis of physics. Newton was reluctant to publish
his methods and laws for years, but he was finally persuaded to do so by his colleagues, such as
Sir Edmund Halley, much to the benefit of all mankind. Gottfried Wilhelm Leibniz is also credited
with creating Calculus during the same time frame.

During the early 19th century in England, Germany and Scotland, the development of
machine tools led mechanical engineering to develop as a separate field within engineering,
providing manufacturing machines and the engines to power them. The first British professional
society of mechanical engineers was formed in 1847 Institution of Mechanical Engineers, thirty
years after the civil engineers formed the first such professional society Institution of Civil
Engineers.'® On the European continent, Johann Von Zimmermann (1820-1901) founded the first
factory for grinding machines in Chemnitz, Germany in 1848.

In the United States, the American Society of Mechanical Engineers (ASME) was formed in
1880, becoming the third such professional engineering society, after the American Society of Civil
Engineers (1852) and the American Institute of Mining Engineers (1871). The first schools in the
United States to offer an engineering education were the United States Military Academy in 1817,
an institution now known as Norwich University in 1819, and Rensselaer Polytechnic Institute in
1825.

Bapuanr 7

I. BoinoJiHUTE NMOJIHBIN NMCbMEHHBIN EPeBO/I TEKCTA.

I1. BoinosiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimostHUTE cJIeayromue 3aJ{aHus:

1. BeinmumuTe U3 TEKCTa BCE MPENIOKEHHs, B KOTOPBIX €cTb MHPUHUTUB. [loguepkHuTe
MHOUHUTUB. YKaXHUTE ero QyHKIUIO B MIPEAJIOKEHUH, CIIOCO0 IIepeBoia U NepEeBeInTe.
Obpasey 6binoaHeHUsA:
The purpose of this research work is to define the drawbacks of the system. — yactp cocTaBHOTO
MMEHHOTO CKa3zyeMoro — HeompeneineHHas ¢opma riarona — Lleap 3Toil MccnenoBarenbcKout
paboThl - BBIIBUTH HEJOCTATKU CUCTEMBI.

2. Bolmummure U3 TEKCTa NPEMIOKEHUs, CcoJepKaniie WHQUHUTUBHBIM 000pOT.
[ToguepkHUTE COCTaBHBIE YacTU 000POTa U yKakuTe ero BUI. llepeBeaure npeaioxeHue.
Obpasey 8binoaHeHuUs:
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The plant is expected to output new cars next year. — ciiokHOe nojyiexkamiee — OXumaercs, 4To
3aBO/I BBIITYCTHT HOBBIC aBTOMOOWIIHN B CIICAYIOMIEM TOTY.

3. BemmwummuTe W3 TEKCTa BCE MPEIOKECHHS C TpudacTueMm. [loguepKHUTE MpHYaCTHE,
yKakuTe ero Buj. Hamummre crioco6 nepeBoja. [lepesenure.
Obpasey 6binoaHeHuUs:
The plant built last decade is being reconstructed now. — Participle II — mpuvactue — 3aBon,
MTOCTPOCHHBIN B MPOIIIOM JISCATHIICTUN CeiYac Ha pEKOHCTPYKITUH.

Tekcr aJ151 mepeBoaa

Education

Degrees in mechanical engineering are offered at universities worldwide. In Brazil, Ireland,
Philippines, Pakistan, China, Greece, Turkey, North America, South Asia, India, Dominican
Republic and the United Kingdom, mechanical engineering programs typically take four to five
years of study and result in a Bachelor of Engineering (B.Eng), Bachelor of Science (B.Sc),
Bachelor of Science Engineering (B.ScEng), Bachelor of Technology (B.Tech), or Bachelor of
Applied Science (B.A.Sc) degree, in or with emphasis in mechanical engineering. In Spain,
Portugal and most of South America, where neither BSc nor BTech programs have been adopted,
the formal name for the degree is "Mechanical Engineer", and the course work is based on five or
six years of training. In Italy the course work is based on five years of training, but in order to
qualify as an Engineer you have to pass a state exam at the end of the course. In Greece, the
coursework is based on a five year curriculum and the requirement of a 'Diploma' Thesis, which
upon completion a 'Diploma' is awarded rather than a B.Sc.

In Australia, mechanical engineering degrees are awarded as Bachelor of Engineering
(Mechanical) or similar nomenclature although there are an increasing number of specialisations.
The degree takes four years of full-time study to achieve. To ensure quality in engineering
degrees, Engineers Australia accredits engineering degrees awarded by Australian universities in
accordance with the global Washington Accord. Before the degree can be awarded, the student must
complete at least 3 months of on the job work experience in an engineering firm. Similar systems
are also present in South Africa and are overseen by the Engineering Council of South Africa
(ECSA).

In the United States, most undergraduate mechanical engineering programs are accredited by
the Accreditation Board for Engineering and Technology (ABET) to ensure similar course
requirements and standards among universities. The ABET web site lists 276 accredited mechanical
engineering programs as of 19 June 2006. Mechanical engineering programs in Canada are
accredited by the Canadian Engineering Accreditation Board (CEAB), and most other countries
offering engineering degrees have similar accreditation societies.

Some mechanical engineers go on to pursue a postgraduate degree such as a Master of
Engineering, Master =~ of  Technology, Master ~ of  Science, Master  of  Engineering
Management (MEng.Mgt or MEM), aDoctor of Philosophy in engineering (EngD, PhD) or
an engineer's degree. The master's and engineer's degrees may or may not include research. The
Doctor of Philosophy includes a significant research component and is often viewed as the entry
point to academia. The Engineer's degree exists at a few institutions at an intermediate level
between the master's degree and the doctorate.

License

Engineers may seek license by a state, provincial, or national government. The purpose of
this process is to ensure that engineers possess the necessary technical knowledge, real-world
experience, and knowledge of the local legal system to practice engineering at a professional level.
Once certified, the engineer is given the title of Professional Engineer(in the United States, Canada,
Japan, South Korea, Bangladesh and South Africa), Chartered Engineer (in the United Kingdom,
Ireland, India and Zimbabwe), Chartered Professional Engineer (in Australia and New Zealand)
or European Engineer (much of the FEuropean Union) Registered Engineer or Professional
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Engineer in Philippines and Pakistan. The Chartered Engineer and European Engineer are not
licenses to practice - they are qualifications

In the U.S., to become a licensed Professional Engineer, an engineer must pass the
comprehensive FE (Fundamentals of Engineering) exam, work a given number of years as an
Engineering Intern (EI) or Engineer-in-Training (EIT), and finally pass the "Principles and
Practice" or PE (Practicing Engineer or Professional Engineer) exams.

In the United States, the requirements and steps of this process are set forth by the National
Council of Examiners for Engineering and Surveying (NCEES), a composed of engineering and
land surveying licensing boards representing all U.S. states and territories. In the UK, current
graduates require a BEng plus an appropriate masters degree or an integrated MEng degree, a
minimum of 4 years post graduate on the job competency development, and a peer reviewed project
report in the candidates specialty area in order to become chartered through the Institution of
Mechanical Engineers.

Bapuanr 8

I. BoinosiHUTE MOJHBINA MUCHbMEHHBbIN MepPeBO/ TEKCTA.

I1. BoinmoJiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimostHUTeE CJIeayromue 3aJ{aHus:

1. BeinmumuTe U3 TEKCTa BCE MPENIOKEHHs, B KOTOPBIX €cTb MHPUHUTUB. [loguepkHuTe
MHOUHUTUB. YKaXHUTE ero QyHKIUIO B MIPEAI0KEHNH, CIIOCO0 NepeBoJa U IEpeBeIuTe.
Obpasey 6binoaHeHuUs:
The purpose of this research work is to define the drawbacks of the system. — yactp cocTaBHOTO
MMEHHOTO CKa3zyeMoro — HeompeneneHHas ¢opma riarona — Lleap 3Toil MccnenoBarenbcKou
paboThl - BBIIBUTH HEJOCTATKU CUCTEMBI.

2. Bolmumwure U3 TEKCTa NPEMIOKEHUs, coJepKaliie WHQUHUTUBHBIM 000pOT.
[ToguepkHUTE COCTaBHBIE YacTU 000POTa M yKaxuTe ero BuaA. llepeBenute npeasioxxeHue.
Obpasey 6binoaHeHUsA:
The plant is expected to output new cars next year. — ciioHOe mojyiexamiee — OXumaercs, 4To
3aBO/1 BBIIIYCTUT HOBbIE aBTOMOOWJIH B CJIEAYIOLIEM TOY.

3. Beinumure M3 TEKCTa BCEe MPEAoKeHus ¢ npuyactueMm. [loguepkHuTEe mnpUyYacTHe,
yKkaxkute ero Buja. Hanumure cnoco6 nepesoja. [lepeseaure.
Obpasey 6binoaHeHUsA:
The plant built last decade is being reconstructed now. — Participle Il — mpuvactue — 3aBon,
MIOCTPOEHHBIN B MPOILJIOM JIECATHIIETUH Ceiluac Ha peKOHCTPYKIMH.

Tekcr aJ151 mepeBoaa

Mechanics
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) of objects under known forces (also called loads) or stresses.
Subdisciplines of mechanics include
e Statics, the study of non-moving bodies under known loads, how forces affect static bodies
e Dynamics (or kinetics), the study of how forces affect moving bodies
e 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
e Kinematics, the study of the motion of bodies (objects) and systems (groups of objects),
while ignoring the forces that cause the motion. Kinematics is often used in the design and
analysis of mechanisms.

[24]
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e Continuum mechanics, a method of applying mechanics that assumes that objects are
continuous (rather than discrete)

Mechanical engineers typically use mechanics in the design or analysis phases of
engineering. If the engineering project were the design of a vehicle, statics might be employed to
design the frame 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 and cams as the engine cycles. Mechanics of materials might be used to choose
appropriate materials for the frame and engine. Fluid mechanics might be used to design a
ventilation system for the vehicle (see HVAC), or to design the intake system for the engine.

Mechatronics and robotics

Mechatronics 1s an interdisciplinary branch of mechanical engineering, electrical
engineering and software engineering that is concerned with integrating electrical and mechanical
engineering to create hybrid systems. In this way, machines can be automated through the use
of electric motors, servo-mechanisms, 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 the
contents of the CD to the computer.

Robotics 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) and mechanics (to
determine the stresses within the robot).

Robots are used extensively 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 and some factories are so robotized that they can run by
themselves. Outside the factory, robots have been employed in bomb disposal, space exploration,
and many other fields. Robots are also sold for various residential applications, from recreation to
domestic applications.

Structural analysis

Structural analysis is the branch of mechanical engineering (and also civil engineering)
devoted to examining why and how objects fail and to fix the objects and their performance.
Structural failures occur in two general modes: static failure, and fatigue failure. Static structural
failure occurs when, upon being loaded (having a force applied) 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.

Failure is not simply defined as when a part breaks, however; it is defined as when a part does not
operate as intended.

Bapuanr 9

I. BoinoJsiHUTE MOJIHBINA MUCHbMEHHBbIN MepPeBo/ TEKCTA.

I1. BoinmosiHMTE AHHOTALMOHHBIN MEPeBO/ TEKCTA.

II1. BoimostHUTE CJIeayromme 3aJaHus:

1. BeinmumuTe U3 TEKCTa BCE MPENIOKEHHs, B KOTOPBIX €cTb MHPUHUTUB. [loguepkHuTe
MHOUHUTUB. YKaXHUTe ero QyHKIUIO B MIPEAJIOKEHUH, CIIOCO0 IIepeBoia U NEpEeBeInTe.
Obpasey 6binoaHeHUsA:
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The purpose of this research work is to define the drawbacks of the system. — yacte cocTaBHOTO
MMEHHOTO CKa3zyeMoro — HeompeneneHHas ¢opma riarona — Lleap 3Toil MccnenoBarenbcKoi
paboTHI - BBISIBUTH HEJJOCTATKH CHCTEMBI.

2. Boblmumwure U3 TEKCTa NPEIIOKEHUs, CcoJepKaliie WHQUHUTUBHBIM  000pOT.
[TomgepkHUTE COCTABHBIE YacTH 000POTA U YKaXHUTE ero BUI. [lepeBemute mpeioKeHue.
Obpasey 8binoaHeHUsA:
The plant is expected to output new cars next year. — ciioxkHOe nojyiexkamiee — OXumaercs, 4To
3aBOJI BBITYCTHT HOBBIE aBTOMOOMIIN B CJIEIYIOIIIEM TOJIY.

3. Bemmummre U3 TEKcTa Bce MPEMIOXKEHHsT ¢ NpuvactueM. lloguepkHuTe NpHyactue,
yKakuTe ero Buj. Hamummte crioco6 nepeBoaa. [lepeenure.
Obpasey 8binoaHeHUsA:
The plant built last decade is being reconstructed now. — Participle II — mpuvactue — 3aBon,
MIOCTPOCHHBIH B MPOIIIOM JICCATUIICTHH Ceivac Ha PEKOHCTPYKIIHH.

Tekcr aJ1s1 mepeBoaa

Mechatronics

Mechatronics is the synergistic combination of mechanical engineering, Electronic
Engineering, and software engineering. The purpose of this interdisciplinary engineering field is the
study of automation from an engineering perspective and serves the purposes of controlling
advanced hybrid systems.

Nanotechnology

At the smallest scales, mechanical engineering becomes nanotechnology —one speculative
goal of which is to create amolecular assembler to build molecules and materials via
mechanosynthesis. For now that goal remains within exploratory engineering. Areas of current
mechanical engineering research in nanotechnology include nanofilters, nanofilms, and
nanostructures, among others.

Finite element analysis

This field is not new, as the basis of Finite Element Analysis (FEA) or Finite Element
Method (FEM) dates back to 1941. But evolution of computers has made FEA/FEM a viable option
for analysis of structural problems. Many commercial codes such
as ANSYS, Nastran and ABAQUS are widely used in industry for research and design of
components. Calculix is an open source and free finite element program. Some 3D modeling and
CAD software packages have added FEA modules.

Other techniques such as finite difference method (FDM) and finite-volume method (FVM)
are employed to solve problems relating heat and mass transfer, fluid flows, fluid surface interaction
etc.

Biomechanics

Biomechanics is the application of mechanical principles to biological systems, such
as humans, animals, plants, organs, and cells. Biomechanics also aids in creating prosthetic limbs
and artificial organs for humans.

Biomechanics is closely related to engineering, because it often uses traditional engineering
sciences to analyse biological systems. Some simple applications of Newtonian
mechanics and/or materials sciences can supply correct approximations to the mechanics of many
biological systems.

Computational fluid dynamics

Computational fluid dynamics, usually abbreviated as CFD, is a branch of fluid mechanics
that uses numerical methods and algorithms to solve and analyze problems that involve fluid flows.
Computers are used to perform the calculations required to simulate the interaction of liquids and
gases with surfaces defined by boundary conditions. With high-speed supercomputers, better
solutions can be achieved. Ongoing research yields software that improves the accuracy and speed
of complex simulation scenarios such as transonic or turbulent flows. Initial validation of such
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software is performed using a wind tunnel with the final validation coming in full-scale testing, e.g.
flight tests.

Acoustical engineering

Acoustical engineering is one of many other sub disciplines of mechanical engineering and
is the application of acoustics. Acoustical engineering is the study of Sound and Vibration. These
engineers work effectively to reduce noise pollution in mechanical devices and in buildings by
soundproofing or removing sources of unwanted noise. The study of acoustics can range from
designing a more efficient hearing aid, microphone, headphone, or recording studio to enhancing
the sound quality of an orchestra hall. Acoustical engineering also deals with the vibration of
different mechanical systems.

Industrial engineering is a branch ofengineering dealing with the optimization of
complex processes or systems. It is concerned with the development, improvement, implementation
and evaluation of integrated systems of people, money, knowledge, information, equipment, energy,
materials, analysis and synthesis, as well as the mathematical, physical and social sciences together
with the principles and methods of engineering design to specify, predict, and evaluate the results to
be obtained from such systems or processes. Its underlying concepts overlap considerably with
certain business-oriented disciplines such as operations management.

Depending on the subspecialties involved, industrial engineering may also be known as, or
overlap with, operations management, management science, operations research, systems
engineering, manufacturing engineering, ergonomics or human factors engineering, safety
engineering, or others, depending on the viewpoint or motives of the user. For example, in health
care, the engineers known as health management engineers or health systems engineers are, in
essence, industrial engineers by another name.

Bapuanur 10

I. BbinmosiHUTE MOJHBIN MUCbMEHHBIN MepeBO/I TEKCTA.

I1. BoinmoJiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimostHUTeE CJIeayromue 3aJ{aHus:

1. BemmummuTe U3 TEKCTa BCE MPEIOKEHHUS, B KOTOPhIX ecTh MHGUHUTUB. [loguepkHute
MHOUHUTUB. YKaXHUTe ero QyHKIUIO B MIPEAJIOKEHUH, CIIOCO0 MepeBoaa U IEpeBeIUTE.

Obpasey 6binoaHeHUs:

The purpose of this research work is to define the drawbacks of the system. — udactb
COCTaBHOI'O HMEHHOTO CKa3zyemMoro — HeompeneneHHas ¢opma rnarona — llens aToi
HCCIIEA0BATEIBCKON PaOOThI - BBISIBUTH HEJIOCTATKH CUCTEMBI.

2. BpmumuTe #W3  TEKCTa MPEUIOKEHHUs, CcoAepKanue WHOUHUTHBHBIA 00OpOT.
[ToguepkHUTE COCTaBHBIE YacTU 000POTa M yKaxuTe ero Bua. llepeBenute npeasioxxkeHue.

Obpasey 6binoaHeHUs:

The plant is expected to output new cars next year. — ciio)kHOe Tojyiexkariee — Oxxumaercs,
YTO 3aBO/] BBIITYCTUT HOBbIE aBTOMOOWIIM B CJIEAYIOIIEM TOY.

3. Beimumure w3 TEKCcTa BCe MPEMIOKEHUs C¢ npuyactueM. lloguepkHure mpuvactue,
yKkaxkute ero Buja. Hanumure cnoco6 nepesosa. [lepeseaure.

Obpasey 8binoaHeHUsA:

The plant built last decade is being reconstructed now. — Participle Il — nmpuuactue — 3aBos,
MIOCTPOEHHBIN B MPOILJIOM JIECATUIIETUH Ceiluac Ha peKOHCTPYKIUH.

Tekcr aJ151 mepeBoaa
Industrial engineering

While the term originally applied to manufacturing, the use of "industrial" in "industrial
engineering" can be somewhat misleading, since it has grown to encompass any methodical or
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quantitative approach to optimizing how a process, system, or organization operates. Some
engineering universities and educational agencies around the world have changed the term
"industrial" to broader terms such as "production" or "systems", leading to the typical extensions
noted above. In fact, the primary U.S. professional organization for Industrial Engineers,
the Institute of Industrial Engineers (IIE) has been considering changing its name to something
broader (such as the Institute of Industrial & Systems Engineers), although the latest vote among
membership deemed this unnecessary for the time being.

The various topics concerning industrial engineers include management science, work-
study, financial engineering, engineering management, supply chain  management, process
engineering, operations research, systems engineering, ergonomics / safety engineering, cost
and value engineering, quality engineering, facilities planning, and the engineering design process.
Traditionally, a major aspect of industrial engineering was planning the layouts of factories and
designing assembly lines and other manufacturing paradigms. And now, in so-called lean
manufacturing systems, industrial engineers work to eliminate wastes of time, money, materials,
energy, and other resources.

Examples of where industrial engineering might be used include flow process charting,
process mapping, designing an assembly workstation, strategizing for various operational logistics,
consulting as an efficiency expert, developing a new financial algorithm or loan system for a bank,
streamlining operation and emergency room location or usage in a hospital, planning complex
distribution schemes for materials or products (referred to as Supply Chain Management), and
shortening lines (or queues) at a bank, hospital, or a theme park.

Modern Industrial Engineers typically use Predetermined motion time system, computer
simulation (especially discrete event simulation), along with extensive mathematical tools and
modeling and computational methods for system analysis, evaluation, and optimization.

History

Efforts to apply science to the design of processes and of production systems were made by
many people in the 18th and 19th centuries. They took some time to evolve and to be synthesized
into disciplines that we would label with names such as industrial engineering, production
engineering, or systems engineering. For example, precursors to industrial engineering included
some aspects of military science; the quest to develop manufacturing using interchangeable parts;
the development of the armory system of manufacturing; the work of Henri Fayol and colleagues
(which grew into a larger movement called Fayolism); and the work of Frederick Winslow
Taylor and colleagues (which grew into a larger movement called scientific management). In the
late 19th century, such efforts began to inform consultancy and higher education. The idea of
consulting with experts about process engineering naturally evolved into the idea of teaching the
concepts as curriculum.

Industrial engineering courses were taught by multiple universities in Europe at the end of
the 19th century, including in Germany, France, the United Kingdom, and Spain."! In the United
States, the first department of industrial and manufacturing engineering was established in 1909 at
the Pennsylvania State University. The first doctoral degree in industrial engineering was awarded
in the 1930s by Cornell University.

In general it can be said that the foundations of industrial engineering as it looks today,
began to be built in the twentieth century. The first half of the century was characterized by an
emphasis on increasing efficiency and reducing industrial organizations their costs.

In 1909, Frederick Taylor published his theory of scientific management, which included
accurate analysis of human labor, systematic definition of methods, tools and training for
employees. Taylor dealt in time using timers, set standard times and managed to increase
productivity while reducing labor costs and increasing the wages and salaries of the employees.

In 1912 Henry Laurence Gantt developed the Gantt chart which outlines actions the
organization along with their relationships. This chart opens later form familiar to us today by
Wallace Clark.
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Assembly lines: moving car factory of Henry Ford (1913) accounted for a significant leap
forward in the field. Ford reduced the assembly time of a car more than 700 hours to 1.5 hours. In
addition, he was a pioneer of the economy of the capitalist welfare.

2. MetoanyecKue yKa3aHus M0 BbINOJHEHUIO KOHTPOJIbHON padoThl
1 BAPHAHTHI KOHTPOJIBLHOI padoThI 32 5 cemecTp.

2.1 MeToauyeckne yKa3aHus 10 BbINOJHEHHIO KOHTPOJIbHOM padoThl 32 5 cemecTp

1. BHuMaTeJbHO NPOYMTANiTe NPEACTABJEHHbIA HHMKe CIHPaBOYHBIN MaTepuaJ
«['paMmMaTu4yecKkHue OCHOBBI epeBoaa. CHHTAKCHC) M NMOMIATOBYI0 MHCTPYKIMIO BHINOJTHEHUSA
MOJIHOT0 MUCHbMEHHOI0 U AHHOTALMOHHOI0 TepPeBOo/ia, NPeACTABJIEHHYIO B IPUJI0KEHUH.

Fpammamuuecxue OCHOGBbl nepeeoda. Cunmakcuc

PaccmoTpum 6a30Byto Kiaccu(UKauio MpeIosKeHUH 10 CTPYKTYpE U THUIIAM CBSI3U (CM.
PUCYHOK 4).

— CAOHEHOCOYMHEHHOE
npoactoe CNoM¥HOE
i Npegnox¥eHne —  CNOXHONOOYWMHEHHOE

Pucynok 4 — CtpykTypa npeanoxeHui

[IpocToe npeanokeHne UMEET B CBOEM COCTaBE OJHY OCHOBY (ITOJIEKAIIee + CKazyeMoe).
IIpumep: During recent years methods of measurement have changed considerably — 3a nocnennue
rojJbl METOJIBl M3MEPEHUN 3HAYMTENIbHO M3MeHWIHCh (methods — moanexamiee, have changed —
CKa3yemoe)

CrnoxHoe TpemIoKEeHHe COCTOMT M3 JBYX WM 0oJiee MPOCTHIX MPEIUIOKEHHH, TO €CTh
MOJKET COJIepKaTh JIBE M 00JIee OCHOB.

B ClI0)KHOCOYMHEHHOM COIO3HOM TIPEJIOKEHUH TPOCThIC MPEIOKEHHS CBS3BIBAIOTCS

MeXay co00¥ COUMHUTENBHBIMU cOto3amu but, and.
Ilpumep:The wave always travels in a direction at right angles to the wave front but its motion
depends upon the relative direction of the lines of electromagnetic and electrostatic flux. - Boxna
BCCrJa pacrpoCTpaHsACTCA B HAIIPABJICHUU 110 IPAMBIM YI'JIOM K q)pOHTy BOJIHBI, HO €€ IBHMKCHHUC
3aBUCHUT OT OTHOCHUTCIIbHOTO HaIlpaBJICHUA JIMHUH OJICKTPOMArduTHOTO W J3JICKTPOCTATHYCCKOTO
MTOTOKOB.

CJ'IO)KHOHO)ILH/IHCHHBIG OpCAJIONKCHUA COCTOAT U3 TJIABHOI'O HPCIIIOKCHHUA W OJHOTIO HIIH
0oJjiee NpUAATOUHBIX MpeaIoxkeHul. [Ipuaaroynble npeayioxKeHnss MOKHO TOJEIUTh Ha 5 TPYIIIL:
MPUIATOYHOE IO IIeXKAIIee
MPUIATOYHOE CKa3yeMoe
MPUIATOYHOE JIOTIOJTHEHHE
MPUIATOYHOE OTPEACTUTEIHHOE
MPHUIATOYHOE 0OCTOSITETHLCTBEHHOE.

OcHoBHbBIE NMpUEMBI II€EpeEBOIA npezmomeﬂnifl

1. PaccMOTpHM OCHOBHBIE IPUEMBI IIEPEBOAA MPEUIOKEHNN. [IepBbIil U3 HUX KacaeTcs
W3MEHEHHUS THUIa TPEIJIOKEHHUH (CM. PUCYHOK 5).
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3aMeHa CIOXHOMD NPEANTKEeHUA NPOCTHIM = (I T 3aMEHa NPOCTOr0 NPEANGXEHNA CIOKHLIM
y <_WameHeHite THNa NpeanoweHii - -
WIMEHEHNE TN CHHTAKCHYECKO CBAan | £ | YNeHeHne i 0LEOUHEHNE NPEANOXEHMI

Pucynok 5 - M3MeHeHue TuIa npeayioKeHus
a) 3aMeHa MPOCTOTO MPEIOKEHUSI CIIOKHBIM.

Ilpumep: The new plants using radiation are more easily controlled and produce a purer
material than the conventional plants. - HoBbIMu npeanpusTUsIMU, KOTOPbIE MCIOIB3YIOT ATOT
METOJI, JIydlle YIPaBJIATh M, KPOME TOTO, OHH BBEIPA0ATBIBAIOT 0OJI€e YHCThIE MaTepuaibl (10
CPaBHEHMIO C OOBIYHBIMHU).

Ilpumep: We have in mind the survivors of the Hiroshima and Nagasaki atomic bomb
explosions. - Mbl umMeeM B BHJly T€X, KTO ylleJied Hocjae aTOMHOM G0MOapIupoBKU XUPOCUMBI U
Haracaku.

OCo0eHHO YacTo 3TOT MPUEM HCIIONB3YETCSl TIPH TEPEBOIE CIOKHBIX CIIOB.

IIpumep: Prudence dictates that each reactor should be provided with a massive, steellined
concrete containment structure. - B 1ensx mnpemoCTOPOKHOCTH KaXKABIA PEAKTOpP JOJDKEH
pa3Memarscsi B TOJICTOCTEHHOM JKEIe300€TOHHOM 3[aHWH, CTEHBI KOTOPOTO H3HYTPU IOKPBITHI
CTaJLHBIMU JIUCTAMHU.

0) 3amMeHa CJI0KHOTO MPEAJIOKEHUS TPOCTHIM.

[IpuMeHeHre HTOro IpueMa OCHOBAHO HAa 3aMEHE pa3JIMYHBIX BHJOB MPHUIATOYHBIX
HpCHJ'IO)KCHI/If/'I IMPpHUYaCTHBIMHA 060pOTaMI/I M Ha HCIOJIb30BAHHUU CYIICCTBUTCIIBHBIX, OTIJIArOJbHBIX
CYIICCTBUTCIIbHBIX B COYCTAHUU C IPCAJIOTaMU.

IIpumep: When application programs are being tested, it is sometimes necessary to simulate

missing services.
MOHO MepeBecTH, COXPAaHUB UCXOTHYIO CTPYKTYpY: Koeda npogoosamcs uchvlmanus npukiaoubix
npoepamm ...OIHAKO, MOXHO TPUAATOYHOE MPEIIOKEHUE CBEPHYTHh B CIOBOCOUYETaHHE. B xole
UCNBIMAHULL  NPUKTIAOHLIX  NPOSPAMM, UHO20d B8O3HUKAenm HeoOX00UMOCmb 8  UMUmayuu
OMCYMCmeyIoWux OYHKYuti 00CIYHCUBAHUS.

Ilpumep: Some terminals permit entries to be made before an expected response is received.
- a) HekoTopeie TepMUHAIIBI TO3BOJISIOT TIEPEIaBaTh OYEPEAHOE COOOIIEHUE IO TOTO, KaK MOCTYIIUT
oXkraeMoe cooOieHue. 0) ... He TOKHUAasICh OTBETA Ha MPEIbIIyIIee.

CBepTbIBaHHE CIIO)KHOTO TIPEJIOKEHHS B TPOCTOE HAONIOMAeTCs TIPU  IEPEeBOC
KOHCTpYKIMH there is, Korma 3a CyIIECTBUTEIBHBIM O0OpOTa CIEAYET OIPEACITUTEIBHOE
NIepeIoKeHHUE:

Ilpumep: There are a number of stages through which a message passes between keying and
processing. - [IpoaBmxeHnue cooOmeHHS OT MOMEHTa Habopa €ro Ha KiIaBHAaType A0 Hadvaia
00pabOTKHM BKIIFOYAET HECKOJIBKO CTAIUM.

Ilpumep: There may well be a variety of responses produced by an exchange which may be
classified as normal, associated and error. - MHOECTBO OTBETOB, BHIPA0ATHIBAEMBIX B MPOIECCE
O6MCHa, MOKHO IOAPasaCJINTb Ha 0OBIYHBIE OTBCThbI, ACCOLIMAaTUBHBLIC U YBCAOMIICHUA 00 ommnoOKax.

OTOT MNpuUeM MOXKHO PEKOMEHJO0BaTh M IPU IEPEBOAEC HEKOTOPBIX KOHCTPYKLHH C
MECTOMMEHHEM B Ka4ecTBE (POPMAIHLHOTO TOJIE)KAIIETO:

Ilpumep: 1t is exactly this composition that will do for our purpose. - DTOT XUMHYECKUI
COCTaB TOYHO ITOJOUIET U1 HaIleH IEIIu.

Ilpumep: It was not only this value that counted much. - He Tonbko 3Ta BenuunHa umena
00JIbI1I0€ 3HAUCHHUE.

B) Unenenue u o0beAMHEHNE PEUIOKEHHUM TP NIEPEBO/IE.
OnHO MCXOAHOE TIpeIOKEHUE (IMPOCTOE WIIM CIIOXKHOE) TMpeobpaszyercs B 2 wiu OoJee
CaMOCTOSATCIBbHBIX HpeI[J'IO)KeHI/II\/'I. OCHOBHBIMU IpuiIrnHaAaM¥ MPUMCHCHHA 3TOT'O IMpHEMaA ABJIACTCA
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NepecpylCenHHoCmsb NpeoNodtCeHUs Uun@opmayuen  Ulu Ype3mMepHas. CIOHCHOCMb CMPYKMYpbl
MEPEBOANMOTO TTPEUIOKEHUSI.

Ilpumep: Another, related tool for the system manager is a monitor or trace program which,
though normally used in testing, can be invoked for a suspect program on line. - Eme oganm
pabounM WHCTPYMEHTOM B pyKax  CHCTEMHOTO aIMHHHCTpaTopa SBISIETCS  KOHTPOJIbHAS
nporpamma, IpenHa3HaueHHas Il OOHAPYKEHHsST HEUCTPAaBHOCTEH B cucTeMe. XOTs OHa OOBIYHO
UCTIONB3YeTCS TPH HUCTBITAHUAX, €10 MOXHO BOCIIOJB30BAThCA ISl MPOBEPKHM B OHIAHHOBOM
pexXUMe “NOJIO3PUTENHHON” MPOrpPaMMBbI.

OObeIMHEHNE MPEUIOKEHUN — ITO TIPUEM, COCTOSIIIUKN B TpeoOpa3oBaHuM ABYX WK OoJiee
CaMOCTOSITENIBHBIX TIPETIOKEHUH B OHO (TIPOCTOE WM CIOXKHOE) TPEITIOKEHHE MEPEBOISIIETO
S3BIKA.

Ilpumep: The physicist adopted the word ‘“‘current” when he described the changed
properties of a wire connected to a voltaic battery as an electric current. In 1827 G.S. Ohm
discovered the constancy of the relation between electromotive force and current and gave the ratio
the name of ‘“resistance”. -  @u3uku 0003HAUMIM CIIOBOM “‘TOK” MpOIIECC, MPOTEKAOUIUN B
MIPOBOJIHUKE, COCMHEHHBIM C HCTOYHHKOM 3JIEKTPUYECKOM YHEPTUH, a CIIOBOM ‘‘COTIPOTHUBIICHHE”
Ty MOCTOSIHHYIO BEJIMYUHY, KOTOpas, coriacHo 3akoHy Oma, oTkpeitomy B 1827 r., ompexaensier
CHJTY TOKA IPH JAHHOM HaIPSHKESHHH.

r) MI3MeHeHue Tuna CHHTaKCUYeCKOH CBSI3H.

N3meHeHne THUIa CHUHTAaKCHYECKMX OTHOIIEHUM — II€pEBOTYECKUN IpUEM, KOTOPBIN
3aKIII0YAeTCs B TOM, YTO B paMKaxX €IMHOTO CIOXHOTO IMPEIUIONKEHUs (CI0KHOCOYMHEHHOTO HIIH
CJIO’KHOTIOYMHEHHOTO) MEHSIETCS XapakTep CHHTAKCUYECKOW CBSI3M MEXKIy COCTaBHBIMH YacCTSIMU
LEJIOTO.

3amMeHa THIIa TPUAATOYHBIX MMPEJUI0KCHUN.

[lpupatoynoe TpeUIOKEHUE 3aMEHSETCs JPYTUM WM K€  CJIOXHOCOYMHEHHOE
MPEUI0KEHUE TTPeoOpa3yeTcs B CIOKHOIIOTYMHEHHOE WIIK HA000POT.

Ilpumep: If computers are ever to gain wide acceptance for process control they must be
understood by the people who have to operate them. - Jlyjis Toro 4T00bI KOMIBIOTEPHI TOTYUUITH
IIHPOKOE PACIPOCTPAHEHNE B YIIPABICHUHN TEXHOJIOTHYECKIMHE IPOIIECCAMH, JIFOJIH, paboTaroIue ¢
KOMIBIOTEpaMH, JOJDKHBI BCE O HHX 3HaTh. (3aMeHa YCIOBHOTO MPHIATOYHOTO TIPEIJIONKCHHUS
00CTOSITENILCTBEHHBIM LIEJH).

Ilpumep: The problem is really of improving efficiency, so that nuclear fuel can compete
with free sunlight. - Ilpo6nema 3axmrouaercss B MOBbILIEHUH 3(PPEKTUBHOCTH MpeoOpa3zoBaHUs
SHEPTHHU J0 TAKOTO YPOBHS, IIPU KOTOPOM SIIEPHOE TOTUTMBO MOTJIO ObI COTIEpHUYATH C OECIIIIaTHBIM
COJTHEYHBIM CBETOM.

3amena HO)I‘JI/IHI/ITGHI)HOﬁ CBs3U HA COUYNHUTCJIBHVYIO.

DTOT MpHeM Yaiie BCEro UCIOIb3YeTCs MPH IIEPEBO/IE CIOKHOTIOAYNHEHHBIX PETOKEHUI
¢ 00CTOATENHCTBEHHBIM IPUJATOYHBIM YCTYIIKU:

Ilpumep: Although a.c. motors are more common, d.c. motors are unexcelled for
applications requiring simple, inexpensive speed control or sustained high torque under low-voltage
conditions. - JlBurarenu NEpeMEHHOr0 TOKAa HUMEIOT 0ojee LIMPOKOE NPUMEHEHHE, OJHAKO
JBUTATENIM TIOCTOSHHOTO TOKAa HE3aMEHHUMBI TaM, TJe TpeOyercss TMpocToe MW HEAOpOroe
PEryjinpoBaHuC TOKa HIIH IMOAACPKAHUC BBICOKOTO KPYTALICTO MOMCHTA B YCIIOBHAX HHU3KHUX
HaIpsKEHUH.

3amena MOAYUMHCHHA COUYMHCHUCM OCYHICCTBIIACTCA U IIPU MEPEBOJAC CIIOKHOIMOAYMHEHHOT'O
MPEUIOKEHHUS, COJIEPIKAIEr0 OOCTOSTEILCTBEHHOE TPUAATOYHOE BPEMEHH, OCOOCHHO, €CiH
ocJieJHee BBOANUTCSA TAKUMH COI03aMH, Kak after unu before.

Ipumep: It will not be long before more steel-making companies will be converting their
existing facilities to the hybrid processes and will be taking advantages of higher efficiency in terms
of yield and production rates. - [IpoiigeT HEeMHOTO BpeMEHHU, 1 MHOTHE CTAJICTUTEHHBIE KOMITAHUH
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CTaHyT TNPHUCIIOCAOIMBATh YK€ CYIIECTBYIOIIAE YCTAHOBKH K HOBBIM THOPHIHBIM IIpOIIECCaM,
HCTIOJIb3Ys MX IPEUMYIIECTBA B TUIAHE MOBBIIICHHS TPOU3BOIUTEIFHOCTH U BBIITYCKA PO TYKIIHH.
[Ipunarovynoe npewioKeHne — MOAISKAIIEee U €0 IePEBO/I.

[IpunaTounoe mpemaioKeHNe — MOJyIeKaIiee BBOAUTCS coro3amu that, whether u corozHbpIME
cinoBamu who, what, which, how, where, why, when.

[Tpunarounoe npeioKeHne-mo ajIekaIiee ¢ coro3oM that mepeBoaUTCs ¢ TOMOIIBIO COI03a
“T0, 4T0” 0€3 U3MEHEHHS MOPSIIKA CIOB WM C MOMOILBIO COI030B «YTO», «UYTOOBD (B MOCIEIHEM
cllydae IepeBo]l HAUMHAIOT C TIIABHOTO TPEIIOKECHNU).

Ilpumep: 1t is not too far in the future when such designs may become practical. That they
are possible is not hard to see. - Henanexo Oynyiee, korja Takue NPOEKTbl CTaHYT OCYLIECTBUMBI.
B ToM, 4TO OHM BO3MOXHBI, HETPYIHO YoenuThes. (HerpynHo ybenuThes, YTo OHU BO3MOXKHBI).

Ilpumep: That the method is too complicated is obvious. - To, 94TO 3TOT METO/ CIUIITKOM
CJIOKHBIN, 0ueBUIHO. (OUEBHIHO TO, YTO STOT METOI CITUIIIKOM CJIOKHBIH).

Ilpumep: What has been said above indicates one of the limitations of this method. To, uto
OBLJIO CKa3aHO BHINIC, YKA3bIBAET HA OJIMH M3 HEIOCTAaTKOB 3TOro Mmetona. (Cka3aHHOE BHITIE
YKa3bIBaerT ...)

Ilpumep: What remains to be briefly mentioned is the role of these units. - Ocrtaercst kpaTko
YIIOMSIHYTh O POJIA ATHX arperaros.

WHorma mpuaaToyHoe — MPEUIOKEHHE — IMOJJIeKallee, BBOJMMOE  OTHOCHTEIBHBIM
MecTouMeHneM what, mpeoOpa3yeTcs B IJIaBHOE, a TIIABHOE — B IPUJATOYHOE.

Ilpumep: What is revolutionary about this instrument is that, for the first time, the pilot is
provided with an indication which permits him to fly and navigate an aircraft manually with a
degree of accuracy and ease that approaches the performance of automatic control. - 3toT mpubop
SBIISICTCSI HOBATOPCKUM B TOM, YTO BIIEPBBIC NMHJIOT OOECIIEYEH TaKUM YyKa3aTelleM, KOTOPBIH
MO3BOJISIET €My JIETKO W TOYHO YIPABISATH CaMOJIETOM B PYYHOM peXHME, OJIM3KOM K
aBTOMAaTHYECKOMY YIPABJICHHUIO.

2. O3HakoMbTeCh € 33aJaHUSIMU KOHTPOJbHOH PadoOThHI U CONMOCTABbTE KaxkKIO0e C
TeMaMHu pa3jeJia.

3. BuInoaHuTe 3aJaHus 110 MOpAAKY, HAYUHAA € IIOJHOI0 INHCbBMECHHOI'O ImepeBoaa
TEeKCTAa.

2.2 BapuaHThl KOHTPOJILHOI padoThI (5 cemecTp)
Bapuanr 1

I. BoinoJsiHUTE MOJIHBIN MUCHbMEHHBbIN MepPeBO/ TEKCTA.

I1. BoinmosiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimosiHuTeE CJIeayromue 3aJ{aHus:

1. BeinumuTe U3 TEKCTa NPEIIOKEHUS, P MIEPEBOAEC KOTOPBIX Bbl UCIIOJIb30BaIN OJIUH U3
CIEAYIOUIMX MTPUEMOB: 3aMEHA MPOCTOT0 MPEIOKEHUS CIOKHBIM, 3aMEHA CI0KHOTO MPEITIOKEHUS
MPOCTHIM, WICHCHUE WM OOBEIMHEHHUE TMPEIOKEHUN, U3MEHEHUE THIA CHHTAKCUYECKOW CB3SIU.
VYKaXuTe psAIoM C BBIMUCAHHBIM MPEIJI0KEHUEM NIPUEM MIEPEBOAA U IEPEBOL.

2. Haiiaute B TEKCTE M BBIIMIIUTE 2 MPOCTHIX NpeuioxkeHus. [lepesenure.

3. Halimure B TEKCTE M BBIUIIUTE 2 JIOKHBIX Npeyioxkenusd. [lepesenure.

Tekcr aJ151 mepeBoaa
Straight grate induration machine

Straight grate systems do all the indurating on a single machine. Drying, pre-heat, indurating
and cooling are all done in one integrated furnace.
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Metso is one of the original technology suppliers for straight grate systems having acquired
the technology from Dravo and Jacobs.

Features

These plants typically produce pellets using less fuel than other types of pelletizing systems.
Metso has designed and supplied some of the most modern and largest straight grate systems in the
world. These plants have the highest outputs with lowest fuel usage and lowest emissions.

Benefits

Straight grate design usually has a higher bed depth compared to a grate kiln but due to
excellent refractory and recycling of air have a lower fuel usage.

Process overview

Straight grate systems consist of one major piece of equipment. The complete process is
done on the grate. The object of the process is to transform the pelletized concentrate into hardened
pellets that can be used as blast furnace feed or direct reduction furnace feed.

When pellets are fed onto the grate, they are dried and then pre-heated up to a temperature of
about 800-900 deg C. The heat used to dry and preheat the pellets is typically hot air pulled from
the indurating section and cooling zone. The recycling of the the hot air from the different zones
increases energy efficiencies.

In the indurating zone, pellets are brought up to final indurating temps. Hot gas recycled
from the cooling zone is further heated up to 1200-1340 °C through a set of burners and pulled
through the bed of pellets to complete the slag bonding and mineral bridging to form pellets.

In the cooling zone, pellets are brought down to a suitable temperature for downstream
material handling equipment. The gases from the cooling zone are recycled to the indurating area
and the pre-heat and drying zone, resulting in the straight grate being the most energy efficient
system for producing indurated pellets.

How it works

The straight grate consists of a stationary furnace with a moving set of pallet cars travelling
through the furnace on a set of rails. The pellets are fed onto the cars and travel along the furnace
where they are dried, heated and cooled.

Because the refractory is stationary and not subjected to rotation and abrasion as the rotary
kilns refractory’s are, it can be much thicker and keep more heat in the furnace.

The air flow and machine layout is designed to properly indurate all the green pellets and
still protect the pallet cars from the high temps of the furnace. To do this, the cars are lined with
high temperature stainless steel bars and the sidewalls are also made of high temperature stainless
steel. Then the cars are lined with a 70-100mm thick layer of already fired pellets called the hearth
layer. These features allow the full indurating temperature to reach all the unfired pellets even the
bottom layer without damaging the pallet cars.

The pallet cars are pushed through the furnace by a large sprocket where they are loaded
with pellets, then after the pellets are discharged, the pallet cars go around a sprocket at the end of
the machine and return to the drive sprocket on a return set of rails.

The cars travel through different temperature zones where the pellets are dried, then pre-
heated, then indurated, then finally cooled. There can be multiple burners in some of the zones to
allow control of the temperature profile as the cars travel along.

Bapuanr 2

I. BoinoJsiHUTE MOJIHBINA MUCHbMEHHBbIN MepPeBo/ TEKCTA.

I1. BpinoJiHMTe aHHOTAUMOHHBIN MepPeBOj TEKCTA.

II1. BoimostHUTeE CJIeayromue 3aJ{aHus:

1. BeinumuTe U3 TEKCTa NPEIIOKEHUS, PU MIEPEBOAE KOTOPBIX Bbl UCIIOJIb30BaIN OJIUH U3
CIEAYIOUIMX MTPUEMOB: 3aMEHA MPOCTOT0 MPEIOKEHUS CIOKHBIM, 3aMEHA CJI0KHOTO MPEITI0KEHUS
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MPOCTHIM, WICHCHUE WM OOBEIMHECHHUE TMPEIOKEHUN, U3MCHECHUE THIA CHHTAKCUYECKOW CB3SIU.
VYKaXuTe psAIoM C BBIITUCAHHBIM MPEIJI0KEHUEM NIPUEM MIEPEBOAA U IEPEBOL.

2. Haiigute B TEKCTE M BBIIMIIUTE 2 MPOCTHIX NpeuiokeHus. [lepesennre.

3. Haiimure B TEKCTE M BRIMUIIKTE 2 JIOKHBIX NpeasiokeHus. [lepeseaure.

Tekcr aJ151 mepeBoaa
Lokotrack® LT96™ mobile jaw crushing plant

The Lokotrack® LT96™ mobile jaw crushing plant is the solution for the most difficult
transportation conditions. It can be transported in an airplane, by ski lift or on a low bed trailer. The
LT96 is our most compact mobile jaw crushing plant, providing great performance especially in
recycling and contracting segment.

Features

The sturdy, bolted and pinned design increases the durability of the crusher against shock
loads. The swinging function is available through the powerful hydraulic drive.

Metso IC700™ process control system provides you with optimum crushing results. It
enables single-button start and stop, and its different access levels are widely used, especially in the
rental business. The IC700 is a standard feature in the LT96 jaw plant.

Active Setting Control™ 1is an additional feature for the Lokotrack LT96. The highly
advanced system acts as a setting adjustment system and releases the crusher cavity to open in the
event of hitting non-crushable material such as slag or steel bars in concrete. The Active Setting
Control allows the operator to read and adjust settings on a display or through radio remote control.

Benefits

The most compact Lokotrack easy to transport
Optional features to make it perfect for recycling applications
Proven Nordberg C96 jaw crusher for hard rock applications

Process overview

The Lokotrack LT96 jaw plant is a primary crusher for recycling or rock-based material. It is
typically used on a demolition sites or in construction to size material before transportation.

How it works

Material is fed on to the feeder by excavator or wheel loader. Two stage scalping section
removes the fines which can be guided to main conveyor or side conveyor. Output material size is
controlled by crusher setting. Crusher is hydraulically driven to ensure trouble free operation. With
Active Setting Control™ (ASC) crusher setting opens automatically in case of uncrushable material
and returns back to original setting.

Lokotrack® ST2.4™ mobile scalping screen is an excellent fit for any demanding primary
screening application. This customer utilizes the screen's high power to separate sand fractions from
gravel.

Lokotrack® LT1110™ mobile impact crushing plant

The Lokotrack® LT1110™ is our most compact impactor plant on tracks. The LT1110 is
commonly used for crushing medium hard rocks and for recycling. It can crush any recycled
material from asphalt to concrete and bricks. The Nordberg® NP1110M™ impact crusher always
provides high capacity and a high reduction rate.

Features

Lokotrack® LT1110™ is built around the powerful Nordberg NP1110M impact crusher
from the proven NP series. The crusher is specially designed for mobile applications, and features a
large feed opening and robust construction for long-lasting, reliable operation. The Lokotrack
LT1110 always features high-quality blow bars as standard.

The highly advanced IC700™ process control system controls and adjusts all key
parameters in the process for optimum crushing results. By controlling the feeder and crusher it gets
the best performance out of the LT1110.
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An additional screen module with a return conveyor allows the Lokotrack LT1110 to
produce a calibrated end product with just a single unit. The new engine module and hydraulic
system provide more power for the crusher and enable lower fuel consumption.

Bapuanr 3

I. BoinoJsiHUTE MOJHBINA MUCHbMEHHBbIN MepPeBO/ TEKCTA.

I1. BoinmoiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimostHUTeE CJIeayromue 3aJ{aHus:

1. BeinumuTe U3 TEKCTa NPEIIOKEHUS, IPU MIEPEBOAEC KOTOPHIX Bbl UCIIOJIb30BaIU OJIUH U3
CIEAYIOUIMX MTPUEMOB: 3aMEHA MPOCTOT0 MPEIOKEHUS CIOKHBIM, 3aMEHA CJI0KHOTO MPEITI0KEHUS
MPOCTHIM, WICHCHUE WM OOBEIMHEHHUE TMPEIOKEHUN, U3MCHEHUE THIA CHHTAKCUYECKOW CB3SIU.
VYKaXuTe psAIoM C BBIMUCAHHBIM MPEIJI0KEHUEM NIPUEM MEPEBOAA U IEPEBOJL.

2. Haiigute B TEKCTE M BBIIMIIUTE 2 MPOCTHIX NpeuiokeHus. [lepesennre.

3. Haliure B TEKCTE U BBITUIIUATE 2 JIOKHBIX Npeioxenusd. [lepeBenure.

Tekcr 1J1s1 mepeBoaa

En-Masse Conveyors and Elevators

An Economical Solution

Our en-masse conveyors are designed to offer the most dependable, efficient and
ecomonical solution for your material handling requirements.

Plant Simplicity

Metso en-masse machines combine conveying with elevating, performing the work of
multiple conventional units. This results in greater overall system availability, headroom savings
from the elimination of transfer points, lower installation costs, reduced space requirements, and
less electrical wiring and controls.

Totally Enclosed Casings

Material is contained within the casing for dustless conveying, assuring that neither the
material nor the outside environment are contaminated. Enclosures can be made to withstand
internal pressures. This allows purging with inert gas to minimize the risk of fire or explosion when
handling hazardous or dusty materials. All moving machine parts are housed within the casing or
enclosed in guards. This ensures maximum safety for plant personnel.

Gentle Handling

Material moves “en-masse” in a solid placid column along with the conveying chain. This
provides for a minimum of internal turbulence in the material. Very little degradation of the
material occurs when turbulence is reduced.

The unique U-flight design of Metso en-masse conveyors and elevators allows the material
column to change direction through a bend section. Solid flights would trap material, causing
compaction, degradation and excess power consumption. This is especially significant when
handling incompressible materials.

Multiple Inlets and Outlets

A single machine can have a series of inlets and outlets for feeding and discharging at
intermediate locations. This minimizes transfer points and reduces degradation

Low Maintenance

Maintenance is simple and does not require personnel with a technical background. Slow
component wear rates allow for scheduling maintenance several months in advance.

Ease of Installation

Metso en-masse conveyors and elevators have lower erection costs. Casing sections are
shipped pre-assembled with the internal terminal machinery factory installed. Shipping pieces are
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matched-marked and bolt together easily at the jobsite. Minimal supporting steel is required and pits
(where required) are shallow. Machinery access is only required at the terminals.

Self-Feeding Capacity

Metso en-masse conveyors and elevators can be desigined to feed themselves from hoppers,
bins, surge chutes, etc. This self-feeding capability eliminates the need for additional equipment
such as feeders or rotary valves.

Rugged Construction

Metso en-masse conveyors and elevators are constructed of robust, long-wearing
components, assuring you of high reliability and lower operationg costs. Special materials of
construction are available, if required, to combat abrasion and corrosion.

Minimal Space Requirements

Metso en-masse conveyors and elevators require much less space than other equipment for
any given capacity. This allows for associated equipment to be more economically positioned and
results in a savings in construction costs.

Bapuanr 4

I. BoinoJsiHUTE MOJHBINA MUCHbMEHHBbIN MepPeBO/ TEKCTA.

I1. BoinmosiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimosiHUTE CJIeayromue 3aJ{aHus:

1. BeinumuTe U3 TEKCTa NPEIIOKEHUS, PU MIEPEBOAEC KOTOPBIX Bbl UCIIOJIb30BaIN OJIUH U3
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The Lokotrack ® LT96™

The Lokotrack ® LT96™ is the solution for the most difficult transportation conditions. It
can be transported in an airplane, by ski lift or on a low bed trailer. The LT96 is our most compact
mobile jaw crushing plant, providing great performance especially in recycling and the contracting
segment.

Lokotrack LT96 is built around the Nordberg® C96™ jaw crusher. The sturdy, bolted and
pinned design increases the durability of the crusher against shock loads. The swinging function is
available through the powerful hydraulic drive. The IC700 ™ process control system provides you
with optimum crushing results. It enables singlebutton start and stop, and its different access levels
are widely used, especially in the rental business. The IC700 is a standard feature in the LT96.

Active Setting Control™ 1is an additional feature for the Lokotrack LT96. The highly
advanced system acts as a setting adjustment system and releases the crusher cavity to open in the
event of hitting noncrushable material such as slag or steel bars in concrete. The Active Setting
Control allows the operator to read and adjust settings on a display or through radio remote control.

The Lokotrack ® LT106™

The Lokotrack ® LT106™ combines over 30 years of experience in mobile equipment with
21st century materials and design. It simultaneously cuts operating costs and generates the highest
customer value possible.

Lokotrack LT106 1s equipped with the Nordberg® C106 ™ jaw crusher, with a proven track
record in the toughest of applications. New features, such as a radial side conveyor, high inertia
flywheels and an IC700™ process control system that utilizes an ultrasonic material level sensor,
offer the best capacity and cost efficiency in the 40-tonne size class.
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The CAT ® C9.3 engine with hydraulic drive ensures trouble-free operation and enables the
swinging function. Lokotrack LT106 's compact dimensions and agility on tracks mean lower
transport costs between and at crushing sites. The chassis design, with good clearance at both ends,
enables safe and easy loading onto a trailer. Thanks to the feed hopper sides with a patented and
safe hydraulic securing system and radial side conveyor, the unit is ready for crushing or transport
within minutes. New design features, such as engine layout and flywheel composite covers, together
with spacious service platforms and general excellent accessibility make daily operations safe and
easy. You can add flexibility with additional features like a screen module and long main conveyor.

Lokotrack LT116

The Nordberg® C116™ jaw crusher on an advanced chassis makes the Lokotrack®
LT116™ relatively light but provides high capacity in contracting crushing. A total weight of
around 50 tonnes means easy transportability on roads. The IC700™ process control system is a
standard feature in the LT116.

Lokotrack LT116 is built around the Nordberg C116 jaw crusher, benefiting from proven,
tested solutions through the latest product development and know-how. The C116 jaw crusher is
designed to crush all rock types from the hardest granites to abrasive ones and to recycle materials.
The by-pass chute with an optional side conveyor offers versatile working options according to the
required crushing process. An independent scalper and a screen module are available for the most
demanding feed materials.

The Lokotrack LT116 is a versatile solution, perfectly suited to Lokotrack multistage
processes.
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Lokotrack® LT120™ jaw crushing plant

The robust Lokotrack® LT120™ jaw crushing plant is an outcome of combining solid
experience with a new way of thinking. The thorough design process, that pays attention to each
and every detail, guarantees outstanding performance, and premium quality Metso parts ensure a
reliable solution. A reliable and efficient mobile crushing plant is the sum of several factors
working together smoothly.

The Nordberg® C120™ jaw crusher with its large feed opening provides excellent capacity
even in the toughest applications. The hydraulic drive ensures trouble-free operation and enables the
crusher direction to be changed in case of blockage. The totally new CAT® C13 engine module
provides optimal power to the high inertia flywheels.

Lokotrack LT120 1s designed to be safe to operate and maintain. The jaw die bolts are easily
accessible, and the composite covers protecting the flywheels can be safely and easily opened.
Having good access and proper platforms really make a difference in daily operational safety.

The Lokotrack ® LTI120E™ is a revolutionary masterpiece in mobile crushing with
electricity. Superior capacity combined with excellent fuel economy provides the lowest sustainable
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cost per ton. Lokotrack LT120E is a hybrid mobile crushing plant, its power supplied either by an
external network or by the 420 kVA on-board diesel generator. The electrically driven crusher and
conveyors enable a highly effective, economical and environment-friendly process.

The Nordberg® C120 ™ jaw crusher provides outstanding capacity due to an excellent nip
angle and aggressive linear stroke. Your special requirements are taken into account with the wide
range of options designed for the Lokotrack LT120E. For example, a long foldable main conveyor
and wide feed hopper extensions help to customize the LT120E for your needs. Precisely designed
details guarantee safe operation while proper platforms and composite covers enable easy
maintenance. Compact dimensions make the Lokotrack LT120E easy to transport and operate even
in the most demanding conditions.

The Lokotrack® LT125™ is the right choice for primary crushing in quarry operations. Its
heavy duty design guarantees a reliable solution and high capacity even with the hardest of feed
materials. The LT125 can be operated as a standalone unit or in conjunction with secondary and
tertiary Lokotrack units as a multistage operation.

Lokotrack LT125 can also be combined with the Lokolink™ LL series mobile conveyor
system to eliminate truck haulage of the primary crushed material. The ‘Split’ version provides
rapid installation without a crane and it is the ultimate primary crusher for contracting purposes.
This special version is equipped with hydraulic legs for dismantling the crusher and feeder units.
The unit can be set up within a matter of hours without any need for craneage.

The Lokotrack® LT1110™

The Lokotrack® LT1110™ is our most compact impactor plant on tracks. The LT1110 is
commonly used for crushing medium hard rocks and for recycling. It can crush any recycled
material from asphalt to concrete and bricks. The Nordberg® NP1110M™ impact crusher always
provides high capacity and a high reduction rate. Lokotrack LT1110 is built around the powerful
Nordberg NP1110M impact crusher from the proven NP series. The crusher is specially designed
for mobile applications, and features a large feed opening and robust construction for long-lasting,
reliable operation.

The Lokotrack LT1110 always features high-quality blow bars as standard. The highly
advanced IC700™ process control system controls and adjusts all key parameters in the process for
optimum crushing results. By controlling the feeder and crusher it gets the best performance out of
the LT1110. An additional screen module with a return conveyor allows the Lokotrack LT1110 to
produce a calibrated end product with just a single unit. The new engine module and hydraulic
system provide more power for the crusher and enable lower fuel consumption.
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The Lokotrack® LT1213™

The Lokotrack® LT1213™ is a fully-equipped mobile impactor plant that combines
mobility, high capacity and flexibility in applications. The CAT® CI13 engine secures crushing
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power and high-quality blow bars put the final touches on performance. The LT1213 can operate as
a primary or secondary unit.

Lokotrack LT1213 is easy to operate. The new radial side conveyor, hydraulic locking on
the long main conveyor and feed hopper walls are examples of innovations used in the LT1213. The
LTI1213 can be finetuned for aggregate, quarry or recycling applications with features like a
vibrating grizzly or pan feeder under the crusher.

The LT1213 features an advanced gearbox as standard. The Metso gearbox provides the
most efficient crusher drive system on the market with assisted start and brake. An optimized
hydraulic circuit with an independent fan and stand-by function gives up to 20% lower fuel
consumption and more power for the crusher. The crusher service rotation is carried out by a 24V
hydraulic power pack. New tools are provided to help change the blow bars and breaker plates.
Special attention is paid to access to the service locations and trouble-free material flow. The stand-
by function helps to save fuel and reduce noise when idling.

The Lokotrack® LT1213S™ is a fully equipped mobile impactor plant with a high-capacity
single deck screen and a return conveyor. The LT1213S can be transported as a single unit on a low
bed trailer. The brand new dual-slope screen and radial return conveyor provides high on-board
screening capacity and makes the Lokotrack LT1213S easy to operate in closed and open circuits.
The screening unit can be docked in just a few minutes.

The LT1213S can be fine-tuned for aggregate, quarry or recycling applications including
asphalt with features like a vibrating grizzly or pan feeder under the crusher. The LT1213S has an
advanced gearbox as standard. The Metso gearbox provides the most efficient crusher drive system
on the market with assisted start and brake. The optimized hydraulic circuit with an independent fan
and stand-by function provides up to 20% lower fuel consumption in addition to more power for the
crusher. The crusher service rotation is carried out by a 24V hydraulic power pack. New tools are
provided to help change the blow bars and breaker plates. Special attention is paid to access to the
service locations and trouble-free material flow. The standby function helps to save fuel and reduce
noise when idling.

Lokotrack® LT1315™

The Lokotrack® LT1315™ combines a constant high crushing capacity, a broad range of
process options and excellent operator-friendliness with the newest dust and noise reduction
options. The Lokotrack LT1315 is the ideal machine for high-capacity contracting jobs due to its
low transport height, which enables easy transport on a standard trailer. When equipped with the
optional over band magnetic separator and pan feeder below the crusher, the trouble-free processing
of recycled materials containing rebar is possible.

Lokotrack LT1315 is built around the powerful Nordberg® NP1315™ impact crusher,
which can crush medium hard rock types such as limestone as well as all rock-based recycled
materials. The NP crushers feature a large feed opening to avoid bridging, a unique triple-wedge
hammer retention system for simple and quick locking of wedges, and heavy-duty construction for
a long and reliable service life.

Lokotrack LT1315 is equipped with a pan feeder/scalper capable of handling the stickiest
feed materials. Additionally, the LT1315 can be equipped with the optional highly efficient
twodeck screen and product conveyors. This enables production of one or two calibrated end
products. When equipped with the circulation conveyor, the screen oversize fractions can be
returned to the crusher.
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The Lokotrack® LT7150™

The Lokotrack® LT7150™ mobile VSI plant is the first choice in final stage crushing for
producing highquality cubical aggregates, road base and prime manufactured sand. The LT7150 is
built around the proven Barmac® B series vertical shaft impactor featuring rock-on-rock crushing
action. The crusher allows quick and easy operation and service, the possibility to steplessly control
the product grading, and the production of superior cubical end products.

The Barmac VSI's rotor accelerates the material and continuously discharges it into the
crushing chamber. The particle exit velocities range between 45—70 m/s (150-230 ft/s). The crusher
runs with a direct hydraulic motor, eliminating the need for V-belts. This allows tip speed to be
fully adjustable from the automated control panel.

The LT7150 can be fed by conveyor, excavator or wheel loader thanks to the large feed
hopper. The sturdy belt feeder takes the feed to the crusher. The efficient, environmentally friendly
CAT® C13 diesel engine powers the Lokotrack LT7150, meeting the latest emission requirements.
The market-leading, user-friendly 1C400™ process control system features complete automatic
crushing process controls, single-button process startup and advanced fault diagnostics.

Lokotrack® LT220D™

Lokotrack® LT220D™ is a revolutionary masterpiece in Metso’s world-beating Lokotrack
crushing and screening equipment range. The innovative combination of high-performance cone
crusher and screen onto the same chassis brings you indisputable benefits. Lokotrack LT220D is a
new innovative way to combine crusher and screen onto the same chas - sis. LT220D can be
equipped with either proven and powerful Nordberg® GP220™ or HP200™ cone crush - ers. A
large 8.4 m 2 (10 yd 2) screen provides high capacity as well as excellent screening efficiency.

By combining the Lokotrack LT220D with a LT106™ primary jaw crushing plant you can
produce up to 3 calibrated end products using just two plants. The Intelligent Metso IC™ process
control system ensures safe and reliable control of the crushing process. Running both crusher and
screen with a single CAT® C13 diesel engine clearly makes a big difference.

The maximum power available for the crusher is achieved by using efficient direct drive
power transmission. As a result, fuel consumption is substantially decreased and running costs
reduced. Lokotrack LT220D transforms into a very com - pact package. Weighing only 48 tons
(105 000 lbs) with side conveyors on board, Lokotrack LT220D is easy to transport on most roads
and highways.

Lokotrack® LT330D™

Lokotrack® LT330D™ is an all-electric way to combine a crusher and screen on the same
chassis. Despite having a high-capacity crusher and screen, LT330D is still easily transportable
enabling efficient contract crushing.

Lokotrack LT330D can be equipped with either Nordberg® GP330™ or HP300™ cone
crushers. To achieve maximum performance in all applications, GP330 offers a wide selection of
strokes together with a large setting range. HP300 is a proven solution with an installed base of
thousands of units around the world. A purposely designed 2 000 mm (6° 7°) wide dual-slope
screen provides excellent total throughput and complements the combination.

During operation, Lokotrack LT330D is fully electrically driven. To achieve the most
economical operation, an external power source can be used. In locations where this is not possible,
an integrated CAT® C15 engine and 500 kV A generator power package ensures efficient operation.
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After arriving on site, the unit is quickly set-up and ready for action thanks to hydraulic cylinders
located in the screen and conveyors. In LT330D, special emphasis has been put on safe
maintenance and operation. Extensive platforms and good access make crusher wear part and screen
mesh changes quick, easy and safe. Metso IC™ process control system further ensures LT330D
operates in a safe and efficient way.
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The Lokotrack® LT200HP™

The Lokotrack® LT200HP™, designed for secondary and tertiary crushing applications,
combines high capacity, a large feed opening and compact transport dimensions. The crushing plant
is built around one of the best-selling cone crushers on the market, the Nordberg® HP200™.

The Nordberg HP200 cone crusher features high capacity and reliability, in addition to top
quality and cubical end products as well as low wear part costs. The market-leading, user-friendly
IC600™ process control system features complete automatic crushing process controls, single-
button process startup and advanced fault diagnostics. It also ensures the steady and constant
feeding of the crusher at all times.

The Lokotrack® LT200HPS™ cone plant can be equipped with either one or two-deck
detachable screens. This cone plant is designed for efficient secondary and fine crushing and
screening applications, where high throughput, a high-quality end product shape, accurate screening
and compact transport dimensions are needed.

Lokotrack® LT300HP™ cone plant

The track-mounted Lokotrack® LT300HP™ cone plant, equipped with the proven
Nordberg® HP300™ cone crusher, is the most efficient and flexible secondary and tertiary
crushing plant on the market that can be transported from site to site as a single unit.

Lokotrack LT300HP has robust construction for the toughest of hard rock crushing sites.
The proven HP300 crusher cavity can be selected according to the specific application requirements
to achieve high capacity, top end product quality as well as low wear part costs.

The optimized power transmission system makes the LT300HP extremely cost effective.
The LT300HP can be optimized for different needs and applications with a variety of optional
feeding and screening equipment. An integrated screen module option offers the possibility to
produce calibrated end products. The LT300HP is equipped with advanced IC600™ process control
system and can also be used as part of a multistage plant together with different mobile screens.
Easy transportability on a trailer allows the Lokotrack LT300HP to be used in high-capacity
contracting.

Lokotrack® LT300GP™

The track-mounted Lokotrack® LT300GP™ is a flexible mobile crushing plant for any
demanding secondary and tertiary crushing application. Lokotrack LT300GP can be operated either
as a secondary or tertiary crushing plant.
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The robust Nordberg® GP300S™ or GP300™ crushers with a variety of cavities provide
high capacity, top end product quality and low wear part costs in all applications. The optimized
power transmission system makes the LT300GP extremely cost effective. The LT300GP can be
optimized for different needs and applications with a variety of optional feeding and screening
equipment. The integrated screen module option offers the possibility to produce calibrated end
products.

The LT300GP is equipped with advanced IC800™ process control system and can also be
used as part of a multistage plant together with different mobile screens. Compact dimensions
ensure that the Lokotrack LT300GP is easily transportable on a trailer.

The Lokotrack® ST2.4™ mobile screen

The Lokotrack® ST2.4™ mobile screen combines high capacity with clean, accurate end
products from all feed materials. The unit also offers the lowest cost per ton produced in the size
class through improved fuel economy, high capacity and low operating costs.

Lokotrack ST2.4 sets a new standard in terms of set-up time. All that is required to
transform the screen from transport to operating position is to unfold the conveyors, set the screen
angle and raise the feeder up hydraulically. An optimized hydraulic circuit, Caterpillar® diesel
engine, high-quality components and fabrications come as standard with the ST2.4.

All of these combined increase productive time and reduce costly down time. Screening
media changes are made very easy for the operator and the unit has an excellent access way created
by raising the screen hydraulically to provide a safe, easily-accessible working environment.
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Lokotrack ST2.8

Lokotrack ST2.8 makes the scalping of sticky recycling material look easy. The design
principle has been simple: to optimize capacity in demanding scalping and to minimize unprofitable
time on site. The stickier the feed material the more throw needed in the scalping screen.

Lokotrack ST2.8 has the biggest eccentric throw on the market to make it the best unit for
the screening of top soil, demolition waste and river gravel. Additionally, ST2.8 can be fine tuned
even for sand applications. The clearance under the screen has been increased by 20% and the
bottom deck area is larger compared with ST272™. In multistage crushing processes, the removal
of fines is easy with a two-way split option.

This feature combines material flow from the first and second deck to the main conveyor
and maximizes the capacity and efficiency of the crushing process. Belt feeder and chevron belts
are standard features of Lokotrack ST2.8. Lokotrack ST2.8 is ready for screening in minutes thanks
to hydraulically operated conveyors and screen including a patent pending feeder mechanism.
Lokotrack ST2.8 is 25% lighter than similar machines. Because the weight is lower, transportation
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is easier. The fuel-efficient scalping process can be started with safe push buttons or by the optional
Metso IC300™ process control system.

Selective precrushing, recrushing of metal scrap with Metso Eta®Crush series
ZM/ZMF

The unique design gives the machine great advantage

With the development of the Metso EtaCrush®, even smaller metal shredders with a driving
capacity of 250 to 750 kW display refinements which have a highly favorable effect on specific
energy consumption, throughput, size of fragmentation and wear and maintenance conditions.

Optimum double-grid / anvil combination

This design helps to reduce power consumption while at the same time increasing
throughput.

Special material and air guidance

This has a positive effect on power consumption and reduces the costs for a dust-extraction
system to a minimum.

Hydraulic removal of coarse pieces

Solid pieces that cannot be crushed are removed during the crushing process without
interruption — and without crossing the material flow again.

Hydraulic locking of rotor bearing

This optional device enables the rotor to escape in the event of solid pieces getting between
the rotor and the housing bottom. This keeps damage to the rotor to a minimum. You can add this
feature at a later stage.

Special speed control of the rotor

The new optional available speed control of the rotor offers operators excellent processing
flexibility. Degree of fragmentation, material disintegration and wear can all be optimized for the
widest variety of scrap metal.

Electronically controlled water injection

This 1s recommended for shredding without dust extraction. It clearly reduces or even
prevents the mission of ,,blue smoke* when oily materials are being processed. You can add this
feature at a later stage.

Effective wear and maintenance prevention

The tiltable housing, Metso Recycling’s long-life caps that are used to protect the hammer
shafts and rotor disks, the special wear protection of housing parts that are subject to heavy loads,
the design and arrangement of wear protection elements, and the nature and arrangement of their
fixtures, all help to keep the costs for wear and maintenance to an absolute minimum.
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Solid and state-of-the-art shredder technology

Metso Recycling offers the Metso EtaShred® series for the cost-effective processing of light
to medium-heavy mixed metal scrap, including bales. Metso Recycling has installed a large number
of shredders around the world, and by choosing us you work with a supplier who knows exactly
how a shredder must be designed and engineered for long-term economic operation. Low specific
energy requirements, high production figures, flexible operating capabilities, outstanding
availability and a cost-saving maintenance and repair concept result in favorable operating costs for
the Metso EtaShred® series.

As production behavior such as particle size and scrap density is regulated by hydraulically
operated devices, product quality demands can be set at the touch of a button. Appropriate measures
are taken to comply with the limits on dust, noise and vibrations specified by the national
authorities. As far as special project requirements are concerned, we have developed processes
which completely eliminate the need for shredder de-dusting.

High operating reliability

Several protective features increase availability and prevent or minimize the risk of damage
due to overloading by the unavoidable unshreddable pieces of scrap. Hydraulic locking of the rotor
bearings enables the rotor to escape in the event of solid pieces between the rotor and the housing
getting bottom.

A hydraulically operated ejection door enables solid unshreddables to be removed during
operation. The hydraulic anvil clamping device eliminates the need for regular checking and
tightening of anvil screws, which tend to loosen under continuous impact stress. Furthermore, the
hydraulic device simplifies anvil changing. Our special Metso Recycling “long-life caps™ protect
the hammer pins as well as the rotor disks and increase the flywheel effect of the rotor, so that fewer
energy peaks occur.

Plant control one of the best systems

Using our Metso Recycling Plant Control System (PCS) for process and cost supervision
means a wide range of operational data can be visualized, enabling the plant management to
evaluate current operation efficiency, see the reasons for downtimes over a given period, and learn
the specific influence on wear and energy consumption of different input materials. Furthermore,
PCS greatly simplifies maintenance planning.

Quick and easy maintenance

Our design features help save time and money by facilitating inspection and maintenance
work. The hydraulic housing locking makes it easy to lock and unlock the middle and lower
housing sections. The hydraulic device for disassembling the hammer axles speeds up hammer
exchange. Our rotor lifting device makes for easy access to lower parts of the machine. The PLC
Telediagnosis via Teleservice, which is available as an optional extra, offers quick assistance with
trouble shooting. Problems involving electronics and software can be solved without delay by our
service engineer from his office. Moreover, the right expert and the necessary spare part can be
identified in the event of mechanical problems.

The new Metso EtaCut® I1

The name Metso EtaCut® incorporates the Greek letter n (eta), the technical symbol for
efficiency which illustrates the extremely high effectiveness and low life-cycle costs of the Eta
product lines. These are reflected in increased processing flexibility, low specific power
consumption, enhanced operational reliability and reduced maintenance costs due to the service
friendly design. The new generation also features simplified installation and is designed for easier
transportation. This includes not only the frame and the box, but also hydraulic pipes, control
blocks, hydraulic units, and supporting structure. Same time it reduces assembly times at the site as
well as improves maintenance conditions. When developing the new Metso EtaCut® Il we strongly
focused on improving the usability of the machine.
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3. Meroanuyeckne yKa3aHus M0 BHIINOJHEHHI0O KOHTPOJbHOM PadoThI
1 BAPHAHTHI KOHTPOJIBLHOI padoThI 32 6 cemecTp.

3.1 MeToauyeckne yKa3aHus M0 BbINOJHEHHI0O KOHTPOJIbHOM padoThl 32 6 cemecTp

1. BHumaTebHO mnNpo4YUTANTE NpeACTABJICHHbI HHUKe CHPaBOYHbII MaTrepuaJl
«Jlekcnyeckue 0COOEHHOCTH MEPEBOIa» M MOIIATOBYI0) MHCTPYKIIMIO BbINOJHEHHSI MOJHOIO
NMUCbMEHHOI0 1 AHHOTAIIMOHHOTI0 MePeBO/1a, MPEACTABJICHHYI0 B IIPUJIOKEHHH.

Jlekcuueckue ocobennocmu nepeeoda: OCHOGHBIE CNOCOObI nepesoda Cl106

IIpu nepeBome m00Oro TekcTa, Kak IPAaBWIO, YCTAHABIUBACTCA COOTBETCTBUE MEKIY
3HA4EHUsIMU CJIOB AHIJIMICKOro M pycckoro s3plkoB. Hampumep, cnoBo «book» coBmamaer mo
CMBICIIy CO CIIOBOM «KHHMra». UYroO BBINOJHATE IEPEBOJ OBICTPO, HYKHO 3HaThb PYCCKOE
COOTBETCTBUE KaXI0TO aHIJIMICKOrO CJIOBa, IOTOMY YTO 3TO CaMblil 4acTO NMPUMEHSEMBIA CrOCO0
IIepeaadn Ha PYCCKUH S3BIK aHIVIMACKUX CIIOB.

Bcero cyiecTByeT TpH THIIa COOTBETCTBUIN MEX]y CI0BaMH JIByX s3bIKOB (PucyHok 6).

YACTHYHOE A = NonHoe
—~ COOTBRTCTEBWMA —~
~ "\ OTCyTCTBEWE COOTEETCTEMA

Pucynok 6 — CootBeTcTBUS

ITonHOE COOTBETCTBHE — 3HAYEHHE AHTIIMICKOTO CJIOBA MOJHOCTHIO COOTBETCTBYET 3HAUCHHIO
OJTHOTO pyCCKOTO cioBa. Jlpyroe Ha3BaHHME — SKBHUBAJICHTHL. UHMCIO 3KBHBAJICHTOB HEBEIUKO
(Pucynox 7).

hydrogen  TEPMIHRI iz . MMeHa cocOcTeekHeie  Hercule Poirot
- JKBHBANEHTH

MECALEI, IHW HEJENN, YNCNWTENBHBIE |~ : \ [ROrpafuyeckie HaBaHuA  Faris

Pucynok 7 — DxBUBanIeHTHI

YacTu4yHOE COOTBETCTBUE — 3HAYEHHUIO OJHOTO AHIJIMHCKOIO CJI0Ba YAaCTUYHO COOTBETCTBYIOT
3HAYECHHS] HECKOJBKHX PYCCKHX CIIOB, HampuMep  actual — HacTOAIIMNA, TEKYIIUH, MOTMHHBIN,
JNENCTBUTEIbHBIN, TEKYILIHN.

DTO camblii pacHpOCTPAaHEHHBIN Cllydail MPH COMOCTaBJICHHUE CJIOB JBYX S3BIKOB. llpwm
MIEpPEeBO/IE TAKUX CJIOB YUHUTHIBAETCS] KOHTEKCT, OT KOTOPOTO 3aBUCUT BbIOOP HYKHOTO 3HAUECHHUS.
OTCyTCTBUE COOTBETCTBUS WU OE3DKBHUBAJICHTHAs JIEKCHKA - MOJHOE OTCYTCTBHUE COOTBETCTBHUS
aHTJIMHCKOMY CIIOBY B pycckoM si3bike (Pucynoxk 8).

| peanin | NS

'HazsaHuA |

< EEBHEANEHTHa NekCHka -

iEITC’,'TCTEHE KBUBANEHTA N0 HEW3BECTHON MPHYMHE |

Pucynok 8 — be3skBuBaJIeHTHAsA JIEKCHKA
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[Tpumeps! Ha3Banuii — pamunuu Guerin, Torn, opranusanus Bionanotech u T.11.
[Ipumepsl peanuii (ci0B, 0003HAYAIOMIMX SBJIEHUS, KOTOpbIE OTCYICTBYIOT B JKU3HHU
pycckoroBopsimux Jroaeit) - shepherd’s pie — «mactymuil nupor» Wi KaprodenbHas 3arneKkaHka,
Indian summer — 6a0be 1eTo

[Tpumeps! ciIoB, UIsE KOTOPBIX IO KAKMM-TO TIPUYMHAM HET COOTBETCTBHUI B PYCCKOM SI3BIKE —
paramedic — MeIMK MMapalfOTHO-1€CAHTHBIX BOMCK.

Jlnst mepemadyd CIOB, HE HWMEIOIIUX HEMOCPEACTBEHHBIX JIEKCHYECKUX COOTBETCTBUH B
PYCCKOM $I3BIKE, CYIIECTBYET psAJl prueMoB nepeBoaa (Pucynok 9).

TpacnuTepaumns === TPaHCKPUMILMA

OMWCATENLHLIN Nepeson - Cnocofel nepesoda -, KankKWpoBaHWE

TpaHCnnaHTaunAa NpUENWHEHHLIA Nepeson

Pucynok 9 — Cnioco0sbI nepeBosia

Tpancnutepanusi — aHTIUMKWCKUE OYKBBI CJIOBa TEpEeAarOTCsi pycckumu OykBamu: Waterloo —
Bamepnoo, boss — bocc

Tpanckpunyus — iepeaada pycCKUMU OyKBaMU 3BYYaHMsI aHTJIMICKOTO clloBa: file — ¢haiin, business
— busHec, interface — unmepgetic.

KanpkupoBaHue — mepeBo Mo 4acTsM aHTIMHCKOTO CIIOBA WIIM CIOBOCOYETAHHS W TOCIEIYIOIIee
CJIO’KEHHUE YacTel 0e3 u3MEeHEHU: skyscraper — Hebockpeb, brain drain — ymeuka m03208.
OnwmcaTeNbHBIA _TEPeBOJ] — TMepefada 3HA4YCHUs CJI0Ba C IOMOMIBIO OOBSCHEHUS: demo —
O0eMOHCMPAYUOHHAS 8ePCUsL NPOCPAMMBbL, tracker - npoepamma 01 06pabomxu ayouo-@aiiios.
[puOmKeHHBI TEPEeBO — MPUOIU3UTEIIPHOES 0003HAUYCHUE WHOKYJIBTYPHOTO 3JIEMEHTA, MOI00p
ananora: broadcast quality - evicouaiiuee Kauecmeo 38yKa. associate professor — 0oyeHm.
TpancrianTanus — cJIOBa B TEPEBEJACHHOM HA PYCCKUH TEKCTE€ OCTAIOTCS B AHTIIOS3BIYHOM
HaNMCAaHUU IS TPUIAaHUS TEPeBOaY Y4eHOCTH. Takue cioBa OO BBOISATCS O€3 MOSICHEHUH
(mampumep post scriptum), ecau OHH OOIIEU3BECTHBI, JUOO COMPOBOXKIAIOTCS CHOCKAMHU U
KOMMEHTapHsIMH, €CITH 3TH CJIOBAa HE 3HAKOMBI YHTATEILCKOW ayJUTOPHH.

[Ipu mepeBome OOJNBIIYID POJNb WIrPaeT KOHTEKCT — VY3KUH (CIOBOCOYETaHUE WIIH
IpeIoKEeHNe) Uiu MHUPOKuH (ab3all, ry1aBa UM Bech TeKCT). [Ipumep y3koro KoHTekcTa JJis CioBa
glass:
water glass — cmakaH 600bl
opera glass — meampanvuwlii OUHOKIb
sun glasses — conneuHvle 0UKU
magnifying glass — nyna

Jlekcuueckue 0COOEHHOCTH MepeBOa: NepeBo] TEPMUHOB

TepMHH — CJIOBO WJIM CIIOBOCOYETAHHE, KOTOPOE HA3bIBAET MOHATHE KaKOH-InO0 obiactu
3HaHUMU.

bonpmias yactb TEPMUHOB NEPEBOJUTCS C IMOMOUIBIO 3KBUBAJIEHTOB, TO €CThb TOYHBIX
COOTBETCTBUH. DTO KacaeTcsi TEPMUHOB C JJATUHCKUMU U IPEUECKUMU KOpHAMU (therapy), a Takxke
AHTJIOSI3BIYHBIX TEPMUHOB, 0003HAYAIOIINE TEXHOJIOTHYECKHUE HHHOBauuu (MP3).

Cyl1ecTBYIOT TakkK€ MHOTO3HAUHblE€ TEPMHHBI, 3HAUEHHE KOTOPBIX BBIOMpPAETCS MpU yyeTe
KOHTEKCTa: HallpUMep, CJIOBO val/ve IEPEBOAUTCS KaK KIANAaH, eHMUb, 3A08UNHCKA, 3aMBOD, KPAH,
91eKMPOHHBLU NPUOOD.

[Ipu nepeBoie TEPMUHOB UCHOJIb3YIOTCS YK€ YIOMSHYTHIE BBIIIE IPUEMBI.

Tpancnurepanus — electron —anexmpon, collector — konnekmop
Tpanckpunuus —. electrolyte — anekmponum
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KanbkupoBanue — electromagnetic induction - 91eKmpomMacHUMHAsA UHOYKYUS
OnucarensHbBIN TEPEBOJ — hovercraft—6030yuiHoe CyOHO Ha 8030YUIHOU NOOYUKeE
Bei6op mpu mepeBojie MEXIy TPaHCKPHOWPOBAHHEM M PYCCKHM BapuaHTOM — relay —pene uiu
nepekaouamens, radiation — paouayus uiu usiydeHue
Be160op Mexay TpaHCKpHOMPOBAHMEM M OMMCATEIBHBIM MEPEBOJIOM — tachograph — maxoepag unu
npubop 051 U3MEpPeHUs Yacmomyl 8paueruUs 0emanell Mawur U Mexanuzmos

Yrto KacaeTcsi TEpMUHOB-CIIOBOCOYETAHNM, OHU JAEIIATCA HA 2 TPYIIIIBL:
a) COBIIAJAIONINE TI0 CTPYKTYpPE C COOTBETCTBYIOIIMMHU CIOBOCOYETAHUSMHU: natural convection —
ecmecmeenHas KOHBeKYUsl
0) MOTHBUPOBAHHBIC TEPMHUHBI-CIIOBOCOUYETAHUS, HE JOITYyCKAIOIINE JOCIOBHOTO TIepeBoa: control
rod - epaghumoswiii cmepoicens

Oco0yr0 TpyAHOCTh TPpHU TEPEBOJE NPEACTABISIOT MHOTOCIOBHBIE TEPMHUHBI-

CIIOBOCOYETAHHMS, KOTOPBIE COCTOSIT U3 CJIOB HE CBSI3aHHBIX MEXIY COOO0H mpeuioraMu, apTUKIISIMH
U JPYTUMH CIyXeOHbIMU cioBaMH. OOBIYHO MEpPEeBOJ TAKOW HENOYKM HAYMHAIOT C IOCIEIHETO
cJoBa — sApa(CyIEeCTBUTENBHOTO): linkage (cesa3v) editor (pedakmop) - pedakxmop (we2o?) ceésszeti —
pedaxmop ceazeu, vinil (eunun) composition (cocmas) tile (naumka) — naumxa (kaxasn?)
BUHUTI08020 COCMABA — NIUMKA BUHUTIOB020 COCMABA.

Jekcnyeckue 0CO0EHHOCTH nmepeBoaa: nmepeBoa HCCB}]OHHTepHaHI/IOHaJILHOﬁ JEKCHUKHN U
HEO0JI0I'u3MOB

IIceBaoMHTEpHAMOHAJIbHBIE CJIOBA. B aHTTIMIICKOM SI3bIKE MHOTO CIIOB, 3aMMCTBOBAHHBIX
U3 npyrux s3bikoB. Cpemu 3aMMCTBOBAHMH BBIIENAIOT HMHTEPHAIMOHAJBHBIE CIIOBAa, HE
BBI3BIBAIOIIME 3aTPYAHEHUI TP TEPEBOJIE B CHJIY TOJHOTO COBIAACHUS C PYCCKUM CIIOBOM IO
dopme u 3HAYCHHIO: contrast — Koumpacm, atom — amom u m.n. OJIHAKO, €CTh TpyINa CJIOB,
MOXOXKUX 10 (popMe M HANMMCAHUIO HA PYCCKHE CIIOBA, HO OTIMYHBIE OT HHUX 110 3HAYEHUIO YaCTHIHO
WIH TIOJHOCTBIO: industry — e moabko UHOYCMPUs, HO U NPOMBIULIEHHOCMb, FeSin — He pe3und, d
cMona u m.n.

Bropast rpymnma W Ha3bIBaeTCS ITICEBIOMHTEPHAIIMOHAIBHOW JIEKCHKOW WM <JI0KHBIMHU
IPY3bsIMH TTEPEBOIUNKAY» U TIPEACTABICHA TPEMS ITOATPYIIIIAMHU:

1. AHrnumiickoe CJIOBO IIMPE MO 3HAYEHUIO, YEM IOXO0KEE Ha HEro PYCCKOE CJIOBO: meeting- He
MONILKO MUMUH2, HO U cobpaHue, ecmpeya, 3aceoanue, OyIub, aggressive — MOIbKO A2pecCUsHbll,
HO U DHepeUYHbLI, HACMOUYUBbLL, champion — He MOJILKO YeMNUOH, HO U O0el, BOUH.

2. Pycckoe cioBO miMpe Mo 3HAYCHHIO, YeM IOXO0Kee Ha HEro aHIJIMKUCKOE CIIOBO: auditorium —
ayoumopus (nomeweHue) u ayoumopusi (Ciyuamen), 8 AH2IUUCKOM MO CLO80 03HAYAen MOIbKO
nomeujeHue.

3. AHTIIMICKOE M PYCCKOE CIIOBO, CXOITHBIE MO (OpME, COBEPUICHHO HE CXOXKH IO COJCPKAHHIO:
accurate — He akKypamuwii, a mouHwlli, bullion — ne 6ynvoH, a crumok 3on0ma; clay — He kuetl, a
enuna; complexion — e KOMNIEKYUs, a yeem auya, compositor - He KOMNO3UMOP, a HADOPUWUK,
data — ne dama, a oanHvle.

Heonormambl. DOTO HOBBIE CIIOBA, KOTOPHIE HEJABHO BOILIM B JIEKCHKOH W HEIABHO
3a(huKCHpPOBAaHHBIC WM €IIe HE 3aPETUCTPHUPOBAHHBIC B CIIOBAPSIX.

Tak kak cJIOBapy HE YCIIEBAIOT 3a TOSBJICHHEM HEOJOTH3MOB, MPH MEPEBOJC CIEIyeT
OTHPATHCS Ha KOHTEKCT M aHAIM3UPOBATH CTPYKTYPY CIIOBA WMJIHM CIOBOCOYETaHUs. Heosloruamsr
MEPEeBOAAT C TIOMOUIBIO YK€ H3BECTHBIX CIIOCOOOB: TPAaHCKPUOMPOBAHMS, TPAHCIUTEPALINH,
KaJbKUPOBAHUS U OTMCAHMSL.

Tpanckpubupoanue — offshore company — od¢mopnas xomnanus, blockbuster -
6mokbacrep, badge - 631k, invoice - UHBOMC, joy-stick — TKONCTHK.

Tpancnutepauus — adapter - anmamrep, trigger - Tpurrep, holding - xomausar, multimedia —
MYJIbTUMEAUNHBIN.

KanpkupoBanue — certificate of origin — ceprudukar npoucxoxaenus, linkage editor — pemakrop
CBs3eH, container vessel - KoHTeHHEPOBO3.
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OnucarenpHblil niepeBos — stylus — mumymuii 31aemMeHT, monorail — moaBecHasl OJIHOPEIbCOBAS
JKeJle3Hasi lopora

2. O3HakoMbTeCh € 33aJaHUSIMU KOHTPOJbHOH PadoOTHI U CONMOCTABbTE KaXkKIO0€ C
TeMaMM TeOPeTHUYeCKON YacTH.

3. BpinoJiHMTE 3aJaHMSI MO MOPSAAKY, HAYMHAS C NMOJHOr0 NMHCbMEHHOI0 IepeBoAa
TEKCTA.

3.2 BapuaHThl KOHTPOJILHOH padoTHhI 32 6 cemecTp
Bapuanr 1

I. BoinoJsiHUTE MOJIHBINA MUCHbMEHHBbIH MepPeBO/ TEKCTA.

I1. BoinosiHMTE AHHOTALMOHHBIN MEPEeBO/ TEKCTA.

II1. BoimostHUTE CJIeayromue 3aJ{aHus:

1. Haiigute B Tekcte TepMuHbL. OnpeaenuTe, CI0XKHbIE OHU UITH MPOCTHIE.

2. Haiinute B TekcTe HeonorusMmel. [lepeseaure ux.

3. Haiigute B TekcTe HHTEpHALMOHAJIBHBIE CJIOBA U NIEPEBEINUTE UX.

4. Haitinure B TEKCTE MCEBIOMHTEPHAIIMOHAIBHBIE CIIOBA (JIOKHBIE APY3bs MEPEBOIUHNKA).
Omnpenenure rpymiy. K KOTopoit oHu otHOcsTCs. [lepeBenuTe.

5. Haitnure B TekcTe Oe39KBUBaJIEHTHBIC clloBa. [lepeBeauTe.

6.YKaxuTe MMeHa COOCTBEHHBIC, reorpaduueckre Ha3BaHHs, €CIH €CTh. llepeBenaute u
YKakUTe crioco0 nepeBojia (TpaHCcauTepalus Wik TPAHCKPUIILINSA).

7. Ykaxute yctonuuBble BelpaxeHus. [lepesenure.

Tekcr aJ151 mepeBoaa

Modern tools
Many mechanical engineering companies, especially those in industrialized nations, have
begun to incorporate computer-aided engineering (CAE) programs into their existing design and
analysis processes, including 2D and 3D solid modeling computer-aided design (CAD). This
method has many benefits, including easier and more exhaustive visualization of products, the
ability to create virtual assemblies of parts, and the ease of use in designing mating interfaces and
tolerances.

Other CAE programs commonly used by mechanical engineers include product lifecycle
management (PLM) tools and analysis tools used to perform complex simulations. Analysis tools
may be used to predict product response to expected loads, including fatigue life and
manufacturability. These tools include finite element analysis (FEA), computational fluid
dynamics (CFD), and computer-aided manufacturing (CAM).

Using CAE programs, a mechanical design team can quickly and cheaply iterate the design
process to develop a product that better meets cost, performance, and other constraints. No physical
prototype need be created until the design nears completion, allowing hundreds or thousands of
designs to be evaluated, instead of a relative few. In addition, CAE analysis programs can model
complicated physical phenomena which cannot be solved by hand, such as viscoelasticity, complex
contact between mating parts, or non-Newtonian flows.

As mechanical engineering begins to merge with other disciplines, as seen
in mechatronics, multidisciplinary design optimization (MDO) is being used with other CAE
programs to automate and improve the iterative design process. MDO tools wrap around existing
CAE processes, allowing product evaluation to continue even after the analyst goes home for the
day. They also utilize sophisticated optimization algorithms to more intelligently explore possible
designs, often finding better, innovative solutions to difficult multidisciplinary design problems.
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Modern manufacturing
Modern manufacturing engineering studies include all intermediate processes required for
the production and integration of a product's components.
Some industries, such as semiconductor and steel manufacturers use the term "fabrication" for these
processes.

Automation is used in different processes of manufacturing such as machining and welding.
Automated manufacturing refers to the application of automation to produce goods in a factory. The
main advantages of automated manufacturing for the manufacturing process are realized with
effective implementation of automation and include: higher consistency and quality, reduction of
lead times, simplification of production, reduced handling, improved work flow, and improved
worker morale.

Robotics is the application of mechatronics and automation to create robots, which are often
used in manufacturing 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.

Bapuanr 2

I. BoinoJsiHUTE MOJHBINA MUCHbMEHHBbIN MepPeBO/ TEKCTA.

I1. BoinmosiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimosiHUTeE CJIeayromue 3aJaHus:

1. Haiingute B Tekcte TepMuHbL. OnpeaenuTe, CI0XKHbIE OHU WU POCTHIE.

2. Haiinute B TekcTe HeosnorusMmel. [lepeBeaure ux.

3. Halimute B TEKCTE MHTEPHALIMOHAJIBHBIE CJIOBA M TIEPEBEIUTE UX.

4. Haitnure B TEKCTE TMCEBIOMHTEPHAIIMOHAIBHBIE CJIOBA (JIOXKHBIE JAPY3bs MEPEBOIUHMKA).
Omnpenenure rpymniy. K KOTopoit oHu otHocsTCs. [lepeBenuTe.

5. Haitnure B TekcTe Oe37KBUBaJIEHTHBIC clloBa. [lepeBeauTe.

6.YKaxuTe MMEHa COOCTBEHHBIC, reorpaduueckre Ha3BaHUs, €CIH eCTh. llepeBenaute u
YKakUTe crioco0 nepeBojia (TpaHCcauTepalus WK TPAHCKPUIILINSA).

7. Ykaxute yctonuuBble BelpaxeHus. [lepesenure.

Tekcr aJ1s1 mepeBoaa

Ames Lathes - U.S.A.

When Bliss Charles Ames opened his machine-tool works on Ash Street in Waltham, Ma. in
the late 1890s, he was joining an exclusive club of manufacturers* who, though they produced
relatively few machines, made a significant contribution to improving the standards of quality and
precision employed in American manufacturing industry. Amongst Ames's fellow high-class
machine-tool makers* in Waltham were Stark, the American Watch Tool Company, The Waltham
Machine Works, Wade and F. W. Derbyshire.

Ames quickly became well-known (as the B.C. Ames Co.) for a range of very accurate
machine tools and precision measuring equipment; they did not produce a huge number of machines
- not only was the specialised marked for precision bench lathes and millers relatively small but
competition fierce.

In the early 1920 an average of just one hundred No. 3 lathes were being produced each year,
a number that fell to a low of only two or thee at the height of the depression in the early 1930s;
sales picked up to nearly fifty a year during the middle to late 1930s followed by an explosion in
growth during the years of World War 2 when, if the serial numbers are to be believed, as many as
806 left the factory between 1942 and 1943. The entire range of No. 3 and EH3 Bench Lathes,
Bench Millers, Slotters and Shapers were all made until 1957, when production of the lathes only
appears to have been continued using dual Stark and Ames branding - the catalogs from that point
on (if not the lathes) carrying the names of both companies.

Today the Ames brand name lives on in the precision engineering field being used on high-
quality measuring and inspection equipment.
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Ames 83/8" x 21" precision bench lathe 1900 — 1930

The small bench machine, typical of an Ames lathe, was available with a complete range of
screw and lever-feed slides, different tailstocks, various quick-release collet fittings for the
headstock spindle, relieving and milling attachments and special accessories for production
engineering.

Like many other Precision lathes the Ames' 3-step cone pulley had its smallest diameter by
the spindle nose - so allowing the front bearing to be increased in size and surrounded by a greater
mass of supporting metal.

Unusually, the spindle carried two rings of indexing holes around the larger of the two
pulley flanges - and a further ring of holes around the smaller flange designed to assist in the
removal of chucks and collets, etc., from the spindle nose.

Although the beds carried serial numbers, Ames claimed that any headstock, bed and
tailstock combination would line up accurately, so allowing the easy transfer of specialised
production equipment from machine to machine within a factory. Broaching is a fairly unusual
process to carry out on a small lathe but it is perfectly possible, given sharp tools and some care, to
make a success of it.

Bapuanr 3

I. BoinoJsiHUTE MOJHBINA MUCHbMEHHBbIN MepPeBO TEKCTA.

I1. BoinosiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimostHUTeE CJIeayromue 3aJ{aHus:

1. Haiigute B Tekcte TepMuHbL. OnpeaenuTe, CI0XKHbBIE OHU UITH POCTHIE.

2. Haiinute B TekcTe Heosnorusmel. [lepeseaure ux.

3. Haiigute B TekcTe HHTEpHAMOHAJIBHBIE CJIOBA U NIEPEBEIUTE HX.

4. Haitinure B TEKCTE MCEBIOMHTEPHAIIMOHAIBHBIC CIIOBA (JIOXKHBIE APY3bs MEPEBOTUNKA).
Omnpenenure rpymiy. K KOTopoit oHu otHOocsTCs. [lepeBenuTe.

5. Haitnure B TexcTe Oe39KBUBaJIEHTHBIC clloBa. [lepeBeauTe.

6.YKkaxuTe mMMeHa COOCTBEHHBIC, reorpaduueckre Ha3BaHHs, eciu ecTb. [lepeBenurte u
YKakUTe crioco0 nepeBojia (TpaHCcauTepalus Wik TPAHCKPUIILINSA).

7. Ykaxute yctonuuBble BolpaxeHus. [lepesenure.

Tekcr aJ151 mepeBoaa

Headstocks

The headstock was available in two sizes (but of the same centre height) to take collets with
a maximum capacity of either 5/8" or 1" with spindle bores of 3/4" and 11/8" respectively. The
collets could be of either the draw-in type, or closed by a lever mechanism.

The hardened spindle was machined from a solid bar of alloy steel, case hardened then ground
and lapped. This method of production produced a spindle which was hard on the outside but "soft"
within - and consequently extremely tough.

The outside of the spindle front was ground to a 4 degree taper onto which faceplates,
chucks and the larger sizes of step collets and their closers could be drawn. The inside of the spindle
nose was ground to an 11 degree taper to seat and close collets.

The cast-iron headstock bearings, oil-grooved and finely lapped, were parallel on the inside
and tapered on the outside. Adjusting nuts, acting on square-section threads, drew the bearings into
tapered seats within the headstock casting and compressed them concentrically.

The combination of a hardened steel spindle running in cast-iron bearings was a proven
method of obtaining long life and cool running; the spindle end thrust was taken by a ball race,
positioned immediately behind the spindle nose, and carrying an adjusting ring to limit end play.
The location of the thrust bearing, immediately behind the chuck on the "end" of the spindle, was
unknown on any other lathe of this (precision) type.
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The larger of the pulley flanges carried two rings of 60 and 72 indexing holes, with a further
ring of larger holes around the smaller flange which designed to assist in the removal of chucks and
collets, etc., from the spindle nose.

Later Ames lathes followed the lead of Wade in fitting their bench lathes with precision ball-
bearing headstocks - the lathe illustrated here is so equipped.

Step chucks were used to hold diameters larger than the headstock spindle would admit.
They were made of cast iron and supplied with a 1/4" hole drilled through the centre.

To use them, the face was turned out to a suitable depth and diameter to accommodate the
workpiece, which was then tightly gripped as the collet was drawn back against the closing ring.
They were made in 2" and 4" diameters for both the 5/8" and 1" capacity headstocks.

The Three-bearing, 2-step pulley Headstock was designed for production work. An
extension at the left-end of the headstock carried a third bearing which supported an integral, quick-
action collet opening and closing device.

The device was intended to overcome the inherent tendency of collets to draw work
backwards when they were tightened, making it difficult to obtain exact depth setting on repetition
work. In this design the collet remained "stationary" whilst, ingeniously, the headstock spindle
moved forwards and backwards to tighten and release it.
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Stands & Drive Systems

As with other makes of precision bench lathe, the Ames could be driven by a conventional
wall or ceiling mounted flat-belt drive countershaft unit, the layout drawing for which are at the
bottom of this page, or fitted to a 48" long, 25" wide and 36" self-contained and rather elegant
cabinet with a 3-speed gearbox. The stand was sturdily constructed from oak with a top surface
edged with hardwood and covered in thick linoleum - an early form of plastic flooring very familiar
to an "earlier generation". Two cast-iron uprights carried a cross member in hardwood on which
was mounted the speed-change gearbox and, optionally, a drive for grinding and milling
attachments carried on the lathe's top slide.

A 0.5 hp motor was fitted in the left-hand compartment, behind two doors, and the stand was
either cut away on the right-hand side to allow space for the operator to sit down whilst working -
or fitted with a nest of drawers. The motor drove upwards to the gearbox, the front of which was
removable; inside the casing were three sets of constantly-meshed helical gears, running within an
oil-tight bath and each fitted with a heavily-built steel friction cone clutch that allowed an
instantaneous change of speed. The drive from the motor entered from a 7" diameter pulley on the
lower shaft and passed, via the gears and clutches, to an upper shaft that carried a cone pulley to
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match that of the lathe beneath it. Unusually for a countershaft of this era, the shafts ran on double-
row ball races whilst the clutch thrust bearing was also of the ball bearing type.

Controlled by foot pedals, the clutches were connected by wires to the engagement
mechanism.

Later stands were built on heavy, pressed steel legs with linoleum-covered, hard-wood faced
wooden tops and used an underdrive system with either a 3-speed gearbox or a mechanical
infinitely variable-speed unit.

Standard two-speed countershaft as offered from the earliest days of the Ames Precision Bench
Lathe.

Described as being of the "Wall Rod" type this unit was designed to overcome the limitations
of traditional countershafts were the wall brackets also formed the supports for the pulley spindles.
The system relied upon two 1-inch diameter cold-rolled steel bars set 4 inches apart that connected
together two cast-iron wall brackets. The castings that held the self-aligning bearings for the 3/4"-
diameter ground finished pulley spindle were separate units and could be easily and independently
slid along the bars until the drive and driven pulley were in line with their respective mates both
above and below. In the picture above the two pulleys to the left are both of the "tight and loose"
(UK fast-and-loose) kind where one pulley was free to rotate on the shaft (the idle pulley) and the
other fastened to it (the drive pulley). By operating a foot pedal the machine operator could cause a
striker rod on either the larger (7") or smaller (5") pulley to flick the belt across from idle to drive
and so change the speed from a high of 720 rpm to a low of 160 rpm.
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Barber-Colman Lathes

Famous for their range of gear-hobbing machines, the Rockford, Illinois-based Barber-
Colman Company also manufactured limited numbers of a small range of very high quality,
heavily-built lathes. Their connection with lathes began in 1952 when Frederick W. Richmond (a
corporate raider) obtained control of the Hendey stock. His claimed intention was to help the
company by an infusion of cash to improve its position in the market place. However, he did just
the opposite, selling off the product lines, the buildings, the land and any other assets. The Barber
Colman Company, of Rockford, Ill. bought the Hendey line of lathes and shapers. While accepted
wisdom is that this took place at the beginning of 1955, evidence has come to light that BC may
have had an interest in the 2E lathes as early as the end of 1953. On the 2nd. February, 1955, a
meeting was held at Barber-Coleman to determine how a new serial number system could be set up

and which models would be kept in production.
It was decided that lathe serial numbers would began at 40,001 (and shaper at 4001) with the
models chosen to remain in production (and their designations) being: 9" Tool and Gauge Makers
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lathe (aHL); #2 General Purpose lathe (bHL); 12" geared head lathe (12cHL); 14" geared head
lathe (14cHL); 16" geared-head lathe (16¢cHL) with 8 speeds; 12" Shaper (aHK) and the 16"-20"
Shaper (bHK). Serial numbers would indicate just the number produced in each group, not the total
number made - whilst Hendey serial numbers had always represented the total production of a
particular machine type, regardless of the various sizes. In 1956, Barber Colman decided to develop
a line of lathes of their design and these were subsequently introduced over a two year period.

The models, with factor type symbols, were:
2013 and 2516 (DHL) Geared-head Lathe
1307 x 24 (HHL) Toolroom lathe
1610 T (GHL) Toolroom lathe
1610 (THL) Facing, turning and boring lathe.

When introduced, the DHL series had 32 spindle speeds, increased after a year to 36 - with
the HHL, GHL and THL all having variable-speed drive. Although production of complete
machines ceased in 1962, parts continued to be manufactured 1978.

Production having started, concentrated of effort appears to have focused on four models that were
listed in the sales literature as: the 1610 production; three toolroom-class machines, the 1610T,
2013T and 2516T toolroom - and a super-precision lathe, the 1307T.
Barber-Colman 1610 and 1610T

Given a model number reflecting the nominal swing over the bed - 16.5 inches - and the swing
over the cross slide - 10.25 - the 1610 was also manufactured with its swing increased to 20 inches.
The lathe had a capacity between centres of 30 inches and could be had as a standard model,
intended for production turning and facing work, or to a proper toolroom specification with
screwcutting.

Bapuanr 6

I. BoinoJsiHUTE MOJIHBINA MUCHbMEHHBbIN MepPeBo/ TEKCTA.

I1. BoinmoiHMTE AHHOTALMOHHBIN MEPEeBOJ TEKCTA.

II1. BoimostHUTeE CJIeayromue 3aJ{aHus:

1. Haiingute B Tekcte TepMuHbL. OnpeaenuTe, CI0XKHbBIE OHU UITH POCTHIE.

2. Haiinute B TekcTe Heonorusmel. [lepeBeaure ux.

3. Halimute B TEKCTE MHTEPHALIMOHAIBHBIE CJIOBA M TIEPEBEIUTE UX.

4. Haitinure B TEKCTE MCEBIOMHTEPHAIIMOHAIBHBIC CIIOBA (JIOXKHBIE APY3bsl MEPEBOTUNKA).
Omnpenenure rpymniy. K KOTopoit oHu otHOocsTCs. [lepeBenuTe.

5. Haitnure B TekcTe Oe39KBUBaJIEHTHBIC clloBa. [lepeBeauTe.

6.YKaxuTe MMeHa COOCTBEHHBIC, reorpaduueckre Ha3BaHHs, €CIH €CTh. llepeBenaute u
YKa)kUTe crioco0 nepeBojia (TpaHCcauTepalus Wik TPAHCKPUIILINSA).

7. Ykaxute yctonuuBble BelpaxeHus. [lepesenure.

Tekcr aJ151 mepeBoaa

Barber-Colman 2013T and 2516T

Varying only in their capacity - a swing of 21 inches (13" over the cross slide) for the
2013T and 25 inches (16" over the cross slide) for the 2516T - both lathes were of identical
mechanical construction and intended for serious, commercial work. In addition to a massive bed of
great depth and width, the general specification was impressive. No fewer that 36 spindle speeds
were available that could be ordered on a new machine as 9 to 1000 r.p.m; 13 to 1500 r.p.m or 18 to
2000 r.p.m on the 2013T - and with a choice between the two slower ranges on the 2516T.

A choice of motors was also offered, the customer being able to select either a 10 or 15 h.p.
unit for general work, or 20 h.p. if the lathe was going to tackle work of the heaviest kind. The
headstock was very robust, with the 2-inch bore spindle running in high-class, super-precision
bearings and fitted with either a D1-6" Camlock or L1 taper nose to the customer's choice. Simple
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rotary controls on the face of the headstock were used to select the spindle speeds and automatic
pressure lubrication was provided for the hardened and ground gears.

Completely enclosed against the ingress of dirt and chippings, the screwcutting and feeds
gearbox offered 66 pitches (from 2 to 120 t.p.i.) and 66 feeds (0.0015" to 0.091") - the latter able to
be disengaged on the longitudinal feed by automatic, pre-set micrometer-equipped stops.

To assist with screwcutting a built-in thread-dial indicator was standard and the hardened and
ground cross-feed screw was equipped with a ball-type thread-chasing stop. In anticipation of much
production work involving threads, the leadscrew clasp nuts were fed automatically with a supply
of oil. Occupying a floor space of 103.5" x 43 " when fitted with the optional hydraulic tracer
equipment) the 2013T the weighed approximately 4125 Ibs and the 2516T 9000 lbs and an area
129" x 52".

Barber Colman 1307T

A very modern-looking lathe with crisp, angular styling, the 1307T was described by the
makers as being intended for super-precision machining. With a swing of 13 inches, a clearance
over the cross slide of 7 inches and admitting 30 inches between centres, the 1307T was fitted with
an infinitely-variable drive (powered by a 2-speed 4/5 h.p. motor controlled by a static silicon
rectifier) that gave a most useful spread of revolutions - 4 to 3000 r.p.m. However, with a large
chuck mounted on the end of the 1.5-inch bore, D1-4" spindle nose, the operator would have been
cautioned against running at top speed, 3000 r.p.m. being reserved for chucks of 6-inch diameter, or
less. The rest of the specification was similar to that of the 2013T: a screwcutting and feeds gearbox
offering 66 pitches from 2 to 120 t.p.i. and feeds from 0.001" to 0.120", automatic micrometer
stops on the longitudinal feed, a hardened and ground cross-feed screw and automatic lubrication of
the leadscrew half-nuts.

Occupying a floor space of 70" x 38" when fitted with the optional hydraulic tracer
equipment) the lathe weighed approximately 3200 Ibs.
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Adcock & Shipley (Ryder & Son)Combination Machine Tool

Adcock and Shipley manufactured and factored a vast range of engineering equipment
including, from the early to late 1950s, two sizes of a remarkable "Universal Machine Tool", a
machine not unlike that produced in Japan as the Dainichi. It was believed that the built took place
not in Adcock's Leicester factory but at that of Thomas Ryder & Son Ltd. of Turner Bridge, Bolton.
Ryder also sold the larger Universal under their own name - but were better known for their piston-
ring machines, a small range of specialist lathes and the remarkable "Verticalauto", a vertical multi-
spindle automatic that, despite sounding very Italian, was all-British.
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Boasting a very complete specification, the "Universal" offered a lot in a relatively small
space - the smaller occupying a footprint of only 7 ft. by 3 ft. and the larger 11' 6"b y 3' 8" with
each including a screwcutting and power-feeds lathe, a cylindrical/universal grinder, a
vertical/horizontal miller and a drill. Instead of a sliding or elevating beds and headstock as used on
many other machines of the same type, the Ryder was built around a conventional centre lathe with
each separate machine tool being self powered and capable (apart from the grinder) of all being run
at the same time. The unit was designed originally for shipboard use and met the various
specifications laid down by the British Admiralty for that purpose. Some examples must also have
been exported with one, serial number 692, order 19230 dated June, 1959, being delivered to the
New Zealand Navy in 1960.

Not only were the machines very versatile, heavily built and well finished, they were also
constructed to be as "shockproof" as possible and - on a smaller boat either would indeed have been
a most useful tool for assisting with general maintenance and repairs. It is rumoured that only
twenty-four of the smaller type were made (it was just too limited in work capacity to appeal) while
figures for the larger are unknown. Some are believed to have gone into navel vessels - though not
submarines, whose workshops were too small, the machine's one great disadvantage, the generous
working space required on all four sides counting against it.
Extremely substantial, as one would expect, the main base of the smaller type was welded up from
steel plate and weighed in the region of 1 ton. The deck, around 0.625 inches thick, was increased to
a thickness of 1 inch in raised profiled areas that corresponded to the positions of the milling
machine column and the secondary bed on which the grinder and lathe sat. The lower section of the
base, 0.625 inches thick, was connected to the top by a series of plates that created compartments
that housed the switchgear, and main and suds pump motors for the lathe and milling machine, a
motor to drive the table of the grinder - with the remaining spaces used for storage.

Lathe:

Of modest capacity, with just an 8" swing and 18" between-centres, lathe element of the
Universal had an all-geared head that gave spindle speeds of 58, 92, 137, 198, 300, 470, 707 and
1020 rpm. driven by a 3 h.p., 1760 r.p.m. 3-phase motor. Surprisingly, the spindle had a bore of just
0.75", hardly adequate for the sort of work the machine might have been called upon to perform. A
simplified screwcutting and feeds gearbox was fitted that offered a good range of threads between 4
and 100 t.p.i. Metric pitches were also available, but details of their inclusion into the gearbox, or of
the necessary conversion set, are not known.

A separate power shaft was used to provide sliding and surfacing feeds, so leaving the
leadscrew exclusively for screwcutting.
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Lathe

Cast with heavy diagonal braces between its walls, the V and flat-way lathe bed was very
substantially constructed and of a useful size. The centre height was around 6 72 inches with a small
removal gap piece allowing an extra 4 inches or so on diameter to be turned. The distance between
centres was approximately 48 inches and 9 spindle speeds of 21, 30, 45, 74, 106, 161, 244, 352,
533 rpm were available controlled by the juxtaposition of levers on the front face of the headstock.

A separate shaft drove the power sliding and surfacing feeds with the drive passing through
a safety-overload clutch. Individual engagement levers, with reverse, were provided for both the
feeds and the leadscrew - and handy adjustable stops fitted for the automatic disengagement of the
longitudinal (sliding) feed. Fitted with a screwcutting gearbox able to provide a limited range of
pitches: 3.5, 4,5, 6,7, 8, 10, 12, 14, 16, 20 and 24 t.p.1.

A set of changewheels was available to extend this range including a 63t metric translation
wheel - a useful precaution on a lathe used for emergency repairs. 12 rates of sliding and surfacing
feed were available from 0.005 to 0.040" per rev sliding and from 0.0025" to 0.02" surfacing. Two
unusual touches were the provision of a series drain holes in the valley of the rear V in the lathe bed
and a cross-slide wiper with an overhanging protector.

Milling Machine:

Very heavily built, the milling-machine element was a proper "universal" - that is, a
combined horizontal and vertical type with a three T-slot, 40" x 10" table able to be swung some
50° either side of centre. 23" of longitudinal travel was provided, with 7" in cross traverse and 13"
vertically (though it is possible that an alternative specification was alsom produced with slightly
greater travels).

With a heavy-duty, 40 International taper the spindle had speeds that ran from 21 though 30,
45, 74, 106, 161, 244, 352 to a maximum of 533 r.p.m. Fittings were provided for a front brace
support for the table and knee assembly and, at the right-hand end of the table, a take-off drive to
operate a power-driven rotary table - the control for this were, very conveniently, built into the table
power-feed arrangement with an attached feed-rate chart. In addition, the makers offered an
ordinary dividing head and powered rack-cutting and slotting attachments.

Grinding Machine:

A complete, self-contained cylindrical/universal grinding machine was bolted in place
parallel to and behind the lathe bed and carried just a Ryder badge. With a 10" swing over the bed
and a maximum capacity between centres of 24", it provided the usual range of facilities including
(with accessories) tool and cutter grinding and a limited surface grinding capacity. Although the
table's reciprocating motion - 6.5 to 69 inches per minute - was mechanically driven, its gearbox
was flexibly mounted to aid smoothness of power delivery. The wheelhead motor was rated at 3
h.p., that for the workhead 1/4 h.p. and for the table traverse 1.5 h.p.
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Jones - USA

Although one might imagine that sets of casting to build small machine tools, especially
lathes, would have been in constant demand during the more austere times of the 1930s, 1940s and
1950s, this never seemed to be the case. The only possible exceptions were Jones and Lewis in the
USA (Lewis's main product was a shaper) and the English Dore Westbury Milling machine (which
filled a particular niche). Certainly, it is much more difficult than one might imagine to build a
successful small lathe and, even though the pages of the English "Model Engineer" magazine have
featured home-designed and built machines for many decades, nobody seemed interested in
marketing a complete set of castings and other parts for home machining and assembly. Some
machines have been offered for home assembly (the English Relm and Super Relm in the early part
of the century for example - and more recently the Simat 101 and possibly Perris as well) but that is
not the same thing at all.

The American David Jones Machine Company kits, described on these pages are, therefore,
something of a rarity - however, one cannot help wondering just what proportion of the casting sets
for lathes, millers and shapers - bought with such initial enthusiasm - were actually turned into
functional machines. The company originally marketing these castings and drawings was the
Pootatuck Corporation of Old Stratford Road, Shelton, Connecticut whose advertisements appear to
have run from the very early to mid 1950s with their first address given as 100 Sammis Place, in
Stratford, Connecticut - a location not shown on present maps. However, the owner of Pootatuck at
that time was Donald Sammis and the company was managed by his nephew, John S. Richardson.
In 1956, having bought the company from his uncle, Richardson moved it to Shelton. The
subsequent connection to the David Jones name is still not clear but will no doubt be revealed in the
fullness of time.

Jones offered three lathe kits: the 8-swing screwcutting "Modelmaker", the 7-inch plain-
turning "Tyro" and another 7-inch lathe modelled on the lines of a traditional "Precision Bench
Lathe". The most useful of the three was the "Modelmaker", with a twenty-eight inch long
cantilever-form bed the machine offered 15 inches between centres, a set-over tailstock, compound
slide rest - and spindle bearings, split to form a means of adjustment, formed from the cast iron of
the headstock itself. Aping the practise of Precision Bench Lathe makers, Jones fitted the headstock
cone pulley (which incorporated a ring of indexing holes) the "wrong" way round, enabling a
bracing strut to rise from the base of the headstock casting to stiffen its front bearing. Either V or
flat-belt drive was offered - the pulleys being 2.25", 3.25" and 4.25" in diameter for the 1" wide flat
belt and 3", 4" and 5" in diameter for the V belt system.

Although only one type of spindle bearing is mentioned in the Jones' sales literature, it is
possible that a second type of rather more substantial headstock bearing was offered fitted with a
detachable cap retained by two bolts.

The spindle nose was identical to that found on a Myford ML7 - 1.125" x 12 tpi - but only
No.1 Morse centres were fitted to both the headstock and tailstock.
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1. Haiingute B Tekcte TepMuHbL. OnpeaenuTe, CI0XKHbIE OHU WU POCTHIE.
2. Haiinute B TekcTe Heonorusmel. [lepeseaure ux.

3. Haiiaure B TeKCTE MHTEPHAIIMOHAIBHBIE CJIOBA U MIEPEBEIUTE UX.
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4. Haiigute B TeKcTe MCEBJOMHTEPHALMOHAIBHBIE CIOBa (JI0OKHBIE APY3bsl MEPEBOAUMKA).
Omnpenenure rpymiy. K KOTopoil oHu oTHOcsTCs. [lepeBenuTe.

5. Haitnure B TexcTe Oe39KBUBaJIECHTHBIC clioBa. [lepeBeauTe.

6.YKaxuTe MMeHa COOCTBEHHBIC, reorpaduueckre Ha3BaHHs, €CIH eCTh. llepeBenaute u
YKaXUTE CIIoco0 mepeBojia (TpaHCIuTEpais WIH TPAHCKPHUTILIHS ).

7. Ykaxute yctonuuBble BolpaxeHus. [lepesenure.

Tekcr aJ151 mepeBoaa

The original Chard lathes were propably made in New Castle, Indiana, about thirty miles east
of Indianapolis but the company was bought by the Western Machine Tools Works of Holland,
Michigan, whose plant survived until 1992 but was not finally cleared until 1999. The machines
illustrated on these pages were all available during the late 1930s and early 1940s.

Chard lathes were very well built and incorporated several features designed to improve their
rigidity and turning performance. The entire drive system, comprising the speed-change gearbox,
clutch and spindle brake were mounted within the headstock cabinet leg and drove up to the
headstock through a "silent chain". This principle (used on many toolroom lathes) of positioning the
mass of the heavy drive system close to the floor, and away from the main spindle, helped to isolate
the inherent vibration of the running gears, reduced stress within the headstock casting and added to
the general stability of the machine.

A motor, contained within the base, drove the gearbox by V belts; the input pulley being
mounted on ball bearings, on a horn, which extended from the gearbox casing. Built into this drive
pulley was a multi-plate disc clutch which could be operated by two levers, both on a common
shaft, one mounted by the headstock and the other fastened to the apron and travelling with it.

All the gears were of high-grade alloy steel, with bores concentrically ground to their pitch
line. Shafts within the gearbox were ground, mounted on ball bearings, and automatically lubricated
by the splash of the rotating gears in their oil sump - which was provided with a combination filler
and drain plug.

The base of the cabinet leg also contained an oil sump from where oil was pumped, under
pressure, through an adjustable relief valve and filter unit to all bearings in the headstock, from
where it was returned after use to repeat the cycle.

A cone brake, synchronised in operation with the clutch-release movement, was provided
for instant stopping of the spindle, and was actuated by the same two levers as the clutch. All four
speed changes from the gearbox were selected with a single lever, mounted on the headstock's front
face. A positive interlock prevented the operator engaging different speeds simultaneously, and
each ratio was held in its operating position by detents within the gearbox itself. The final drive to
the headstock spindle was by sprocket and silent-chain with an adjustable tensioner provided to take
up wear.

All Chard beds were of the Vee and flat type, made from close-grained, semi-steel, chill
hardened and of full depth for their entire length - there was no reduction of wall height towards
their middle section. Together with cross bracing, at frequent intervals, this produced a bed of
exceptional rigidity and strength.

Surprisingly for so large a lathe the headstock spindle had a screw thread - of 23/8" diameter
by 6 TPI on the 16" lathe and 23/4" by 5 TPI on all the larger ones - although a taper key-drive
(National Standard) LO fitting was offered as a no-cost extra.

The 16" and 18" lathes had 8 spindle speeds of 18, 25, 36, 52, 181, 249, 350 and 508rpm. or,
optionally (and not much of an improvement) 55, 76, 107, 156, 181, 249, 350, and 508 rpm. A 12
speed option was also available,
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4. Bonipochbl ISt TPOMEKYTOYHOM aTTeCTAllUU
IIpouenypa npoBeaenus 3auera (auddepeHuUMPOBAHHOIO 324€TA)

JUis 1odydeHHs OTMETKH «3a4TE€HO» CTYAEHT JOJDKEH OTBETUTh Ha BOIPOCHI OuiieTa,
KOTOpBI OH BbIOMpaeT u3 25 OuseroB. B Ounere nBa Bompoca: mepBblil TpeOyeT MUChbMEHHBIN
MIEPEeBO/I TEKCTa C AHTJVIMHCKOTO Ha PYCCKHM, IPH 3TOM TEKCT CTYIEHTY IPEJICTaBIsIeTCs BIIEPBBIE.
Bropoii Bompoc npeanonaraeT NMCbMEHHOE BBITIOJIHEHUE HECKOJIbKUX 3aJaHUM, MPEICTaBICHHBIX
HUKe. TeKCTbl HOCAT HaydyHO-TEXHMYECKUH XapakTep M COOTHOCATCA C TEMaMU TEKCTOB
KOHTPOJIbHBIX paboT. B 4 cemectpe Tema TekctoB — «lIH)KeHepHbIE HaykKu», B 5 cemecTpe —
«TexHonornyeckne MalvHbl ¥ 000pyAOBaHuE», B 6 cemecTpe — «CTaHKU U HUHCTPYMEHTBI.

Kpurepuu onennBanusi.

[Ipu mpoBengeHMM 3ayeTa OTMETKA «3a4TEHO» BBICTABIACTCS TPU YCIOBHH, YTO TIPH
BBITIOJTHEHUHU TIEPBOTO 3a/JaHMsi OwWiieTa CTYICHT IEepeBeNl HE MEHEe JBYX TpETeH TEeKCTa, He
JOTIYCTHUB OIIMOOK, MCKAXAIOUIUX CMBICT MEPEBOJMMOIO TEKCTa. BhIMoiIHEHA MOJOBHHA BTOPOTO
3aJlaHusl.

[Ipu mpoBeaeHNM 3a4eTa C OLIEHKOW BBICTABIISIFOTCS CIICAYIONINE OTMETKH:

«OTIAUYHO» - CTYJICHT BBITOJIHUI MTUCHMEHHBIN TTEPEBO TEKCTA MOJTHOCTHIO, HE JOIMYCTHB OIIHOOK,
HCKaKaIOUIUX CMBICI IEPEBOUMOIO TEKCTA, BTOPOE 3a/1aHUE BBIMOIHEHO OJHOCTHIO.

«XOPOIIOY» - CTYJICHT BBHITIOJIHWI MTUChMEHHBIN MEPEBOJT TEKCTa, IOMYCTHB HE OO0JbIE 3X pEUEBBIX
Y CTUJIUCTUYECKUX OIMMOOK, KOTOPBIE HE HCKAXAIOT OOIIMI CMBICII OPUTHHAILHOTO TeKCcTa. BTopoe
3aJlaHUE BBINOJIHEHO MOJHOCTHIO.

«yIOBIIETBOPUTEIBHO» - CTYJEHT IEpEeBE] HE MEHEE JIBYX TpeTed TeKcTa, HE JOMYCTUB OLINOOK,
HCKQXAIOIIUX CMBICI TIEPEBOIMMOTO TEKCTA, BHITIOJIHUII TIOJIOBUHY BTOPOTO 33/IaHUS.
«HEYIOBJIETBOPUTEIBHO» - CTYJIEHT BBIMOJHUI TEPEBOJ TOJIOBUHBI TEKCTa, €CTh HCKAKCHHS
CMbICJIa OpUTHHAJa, HE BBIIIOJIHUII BTOPOE 3aJJaHUE JIMOO BBIMNOJIHIII OJIOBUHY 00bEMa.

Bonpocs k 3auety (4 cemecTp)

1. BpInosHUTE NOJIHBINA MMCBMEHHBIN NIEPEBOJ TEKCTA C IMOMOUIBIO CIIOBApS.

2. BpinmumuTe U3 TeKcTa:
a) MPEeAIOKEHNS ¢ THOPUHUTUBOM. YKaXHUTE €ro (PyHKIHUIO, ClIoco0 mepeBo/ia.
0) mpeIoKeHus ¢ MpuYacTUeM. YKaXXUTe ero TUII, crocol nepeBoja.

Bonpocsl k 3a4ety (5 cemecTp)

1. BpInosHUTE NOJIHBINA NUCBMEHHBIN NIEPEBOJ TEKCTA C IMOMOUIBIO CIOBApS.
2. BpIMUIINTE U3 TEKCTA:

a) 1 mpocToe nmpemIoKeHne

0) 1 cioxxHOE TpeIoKeHnEe. Y KOKHUTE €ro THIL.

B) BremmmuTe n3 Texcra IpCAJIOKCHUSA, ITPU TMIEPEBOJC KOTOPLIX Bbl UCIIOJIB30BAIN
OJMH W3 CIEIYIOUIMX IIPUEMOB: 3aMEHa IPOCTOrO IPEMJIOKEHUS CIIOKHBIM, 3aMEHa
CJIOKHOTO IPCIIOKCHHUA ITPOCTBIM, YICHCHUC U 06’I)€I[I/IH€HI/I€ HpC}IJ'IO)KCHI/II\/'I, HU3MCHCHUEC
THUNIA CHHTAKCHUYECKOM CB3SIU. YKaXKHTE paaoOM C BBIIIHMCAHHBIM MPCOJIOKCHUEM IIPUEM
IepeBoaa.
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Bonpocsl k nudppepenunpoBanHomy 3adety (6 cemectp)

1. BeinosHUTE NOJIHBINA MUCBMEHHBIN IEPEBOJ TEKCTA C IMOMOUIBIO CIIOBApS.
2. BeinmumuTe U3 TeKcTa:
a) TEPMUHbI
0) HEOJIOTU3MBI
B) IICEBJOUHTEPHALIMOHAIBHBIE CJIOBA
r) 0€339KBUBAJICHTHBIE CJIOBA
3. Hanumure nepeBoj K Ka)KJ0My U3 BBINMCAHHBIX CJIOB U YKaXXUTE CII0CO0 MepeBoia.

PexomengoBanHasi iuteparypa

1. Arabexsa W.II. Anrnwmiickuii si3p1k s O6akamaBpoB / W.II. AraGeksH. - 2 u3n. - Pa//l:
®enukc, 2012 - 379c¢.(Briciiee ooOpa3s.)

2. CnenoBuu IL.C. IlepeBox: (aHrnumiickuii - pycckuil): ydyeOHoe mnocobue. MHUHCK:
TerpaCucreme, 2009 — 336 c.
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IIpunoxenue A
TexHuKa BbINOJHEHUS PA3HbIX BUAOB NepPeBOa

IMoJHbIH MMCbMEHHBbIN NepeBO TEKCTa

PaboTa Haj MOTHBIM MUCHMEHHBIM TIEPEBOJIOM MIPEAYCMATPUBAET PsiJI IIaroB.

llae nepewviti. BHuMatenbHOE YTEHHWE BCEro TEKCTa C MCIOJIb30BAHHMEM, CJIOBapeEH,
CIIPaBOYHHMKOB, CIICIIUANIbHOM JuTepaTypbl. Ha ganHOM 3Tarne HeoOX0AUMO MOHATH, YTO BRIPAYKEHO
Ha sI3bIKe OpUTHHaNA. {1 9TOTO CleayeT BHUMATEIbHO, 1 MOXKET OBITh HE OJIUH pa3, IPOUYUTATh
BeCh TEKCT. BaskHO MOHATH o0111ee coepkaHue.

lllaz emopoii. [leneHue TeKCTa HaA CMBICIOBBIE 4YacTU - IPEMJIOKEHUS, TIPYIIIbI
npeioxKeHni, ab3ampl. Bennunna ompenensieMoil i NEpeBojJa YacTH TEKCTa 3aBUCHUT OT 3-X
(aKTOpOB: CMBICIIOBOM  3aKOHYEHHOCTH, CJIOXKHOCTH COJCPXKAHHUS, BO3MOYXHOCTEHU MaMsITH
nepeBourKa. Takoil 4acThi0 TEKCTa MOXKET OBITh MPEAJIOKEHHE, TPYIIa MpeUIoKEeHU, ad3ail,
11/2 ab3ama u T.m., HO 3Ta YacTh JOJDKHA OBITH 00s3aTETHLHO 3aKOHYEHHOM MO CMBICTY. Yem
CJIO’KHEE TEKCT - TEM MEHBIIIE TaKasi 4aCTh, YEM JIYUIIIC MaMATh TEPEBOIINKA - TEM OHA OOJIBIIIE.

Uurast TEKCT MO MPEMIOKEHUSAM, HYXHO IMOCTapaThCsl MOHITh CHHTAKCHMUECKHH CTpOW U
CMBICIT KaXJOr0o MNpeUIoKeHusA. Eciyu CHHTaKCHYEeCKHU CTpPOMl MPEUIOKEHHS HESICEH, CIEHyeT
BBITIOJTHUTh TPAMMATHYECKUN aHAIIW3: ONPEACTUTh BHUJ TMPEIIOKCHHUS, HAWTH MOJyIeKaIIee,
CKa3yeMoe, BTOPOCTENEHHBIC YieHbl. Eciu mpennokeHne coXHOMOTYMHEHHOE, HAUTH TJIaBHOE U
MPUIATOYHOE TPEUIOKEHUS, ONMHUpasch Ha ¢opManbHble npu3Haku. OOpamarbcs K CIOBapIo
CJIeIyeT B TOM CJIydae, €CJI ObLIIM MCITOJIb30BaHbI BCE CPEJICTBA PACKPHITUS 3HAYCHUS HE3HAKOMBIX
CJIOB, BKJIIOYAs JIOTAJKy ¥ TpaMMaTHUYeCKuid aHanu3. [lpu mepeBojie mocaeayomero mpeaioKeHus
HEO00XO0MMO TIOCTOSIHHO YACP)KUBATh B MAMSTH CMBICI TIPEABIAYIIET0, HHAYE TEPACTCS JIOTHIECKas
CBSI3b M@Ky OTJACIBbHBIMH MPEIIOKEHUSIMHI.

lllac mpemuu. Hanucanue yepHoBuka. PaboTa Ham KaXIIOW BBIJCIICHHOW YacCThIO TEKCTa
nocsenaoBarenbHo. Ha JaHHOM 3Tare moJIHOCThIO YCBOSHHBIN M MOHATHIN TEKCT 3alUCHIBACTCS T10-
pyccku. [Ipu 3TOM crieyeT NOJHOCThIO OTBJIEULCS OT OpUTHHAIA.

llac uemsepmuiti. TloBTOpHOE (HEOAHOKPATHOE) YTCHHE OPUTHMHANIA, CPABHEHHUE €ro C
yepHOBUKOM. [locine TOro, Kak MUCHhMEHHO H3JIOKEHO COJACPIKAHUE BBIICICHHON YacTH TEKCTa,
HY)XKHO OOpaTUThCA K OpWUTHHANY /i CBepKkd. [Ipu mepeBone MOCIHEAYIOMHMX YacTed TEKCTa
HEOOXOJIMMO TOCTOSIHHO CJIEUTh 3a CTHJIEM, T.€. 33 KaueCTBOM, €IUHOOOpa3HeM U JIOTHMKOM
n3noxenusa. EnnHooOpaszne TepMUHOJIOTHH JIOJDKHO COOMIOAAThCSA HA MPOTSHKECHUHM BCETO TEKCTA.
Mexy KakJ10i HoCIeIyIolIen U Mpeablayllel 4acThio epeBo/ia Oblia JIOTHYecKas CBS3b.

llaz namoui. OKOHYATEIbHOE pENAKTHPOBAHUE IE€PEBOJa C BHECEHHEM MomnpaBok. [lpu
pEIaKTUPOBAHUM PYKOBOJACTBYIOTCS TIPABUJIAMHU: a) €CIIA OJHY U TY K€ MBICIb MOXKHO BBIPA3UTh
HECKOJILKUMHU CIIOCO0aMH, TO TIPEANOUYTEHNE OTaaeTcsl 00jee KpaTtkomMy crocody; 0) eciu CIoBO
WHOCTPAHHOTO MPOUCXOXKICHUS MOKHO 0€3 yiiep0a 3aMEHHUTh CIIOBOM PYCCKOTO MPOUCXOKICHUS,
TO TIEPEBOMYMK 00si3aH 3TO CHAeNaTh, B) BCE TEPMHUHBI W Ha3BaHUS JOJDKHBI OBITH CTPOTO
OJTHO3HAYHBI.

Lllaz wecmou. IlepeBon 3arosioBka. Tak Kak 3aroj0BOK JOJKEH OTPaXaTh CyTh COJEPKAHUSA
TEKCTa, OH IMEPEBOIUTCS B MOCIEIHIOI 0OYepeb.

AHHOTAIMOHHBII MEPeBO/l TEKCTA

AHHOTAIIMOHHBIN MTEPEBOJI - BUJI TEXHUYECKOTO IEPEBO/IA, 3AKITFOYAIONIUNACSA B COCTABICHUN
AHHOTAllMKM OpUIrMHajla Ha APYroM SA3LIKE. AHHOTaHI/ISI - KpaTKasa XapaKTCpHUCTHKAa OpUTHHAJIA,
W3JIararolias ero CoJIepkaHue B BHUJAC IEPEYHS OCHOBHBIX BOINPOCOB W WHOT/A JIArOIIAst
KPUTHUYECKYIO OICHKY.

O0beM aHHOTAIIMOHHOTO MepeBoa OOBIYHO cocTaBseT He O6osee SO0 meyaTHBIX 3HAKOB.
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BrimonHsiss aHHOTaMOHHBIN TepeBo], Bpl cooOmaete 0 TOM, YTO HW3Y4aeTcsi, OMUCHIBACTCS,
obcyxmaercs u T.1. [Ipu sTOM, [UISI QaHTIIMICKOTO s3bIKa HanOoJiee XapaKkTEePHBI MPEITI0KEHHS CO
CKa3yeMbIM B MTACCUBHOM 3aJI0r€ W MPSAMOU MOPAIOK CIIOB, a JIJIsL PYCCKOIO SI3bIKA - MPEJI0KEHUS
CO CKa3yeMbIM B CTPAJaTEIIbHOM 3JI0T€, HO C OOPaTHBIM MOPSIKOM CJIOB.

Hamnpuwmep:
The problem of programming is studied. N3ygaetcs Bompoc mporpaMMupOBaHUS.
The main principles are discussed. N310xeHbl OCHOBHBIE MPUHIUIIBL.
The advantages of the method are outlined. OrnucaHbl TPeUMYIIECTBA JAaHHOTO METO/A.

[IpumepHas cxema aHHOTAllMOHHOTO MEePeBo/ia
1. [TocTanoBka npoOIEeMBbl.
2. Mertonpbl perieHust npoOIeMBbl.
3. Bolgenenue y3noBbIX IyHKTOB CTaThU.
4. PekoMeHIalnH.
OCHOBHBIE KJIUILIE U IITAMIIbI, UCIOJIb3yEMbIE ITPH AHHOTAIIMIOHHOM IEPEBOJIE:

1. CtaThs OCBsIIEHA BOIIPOCY...

Peus nper o...

2. IIpennararoTcst METOIBL....

OnuceIBalOTCS MPEUMYIIIECTBA METOIOB. .

3. Ocoboe BHUMAHUE yIEISIETCH. .

ABTOp OTYEPKUBAET BAXKHOCTb. ..

4. CtaThs IPEACTABISICT HHTEPEC [UIA. ..
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