MuHMCTEpCTBO 06pa3oBaHma U Hayku Poccuiickonn Penepaumm
degepanbHoe rocygapcTBeHHOE B0OXEeTHOE 0OPa30BaTENbHOE yYpeXAeHMe
BbiCWwero 06pa3oBaHua
«Ky36accknin rocyaapCTBEHHbI TEXHUYECKNA YyHUBEPCUTET MMeHn T. @, Mopbavesa»

Kacheapa MHOCTPaHHbIX A3bIKOB

HHa BnagmmmposHa N'ybaHoBa

NHOCTpaHHbIN A3bIK (AHTNTMUCKUIA)

Yue6Hoe nocobue ans caMoCcToATENIbHOM paboTbl CTYAEHTOB
3a04Ho hopMbl 06yueHUa Bcex HanpaBsieHMn NOAroTOBKU

InekTpoHHOe yuyebHoe nocobue

Kemeposo 2016

© Ky3l'TY, 2016
© . B.'ybaHoBa, 2016

Bunepea—




y[OK 378.147

PeueH3eHT(bl) LWwnpokonobosa A. . - oou. kadyeapbl MHOCTPAHHbIX A3bIKoB Ky3l TY
Knenuos A.A. - npencenatens y4ebHO-METOONYECKON KOMUCCUM

'ybaHoBa NHHa BnaguMupoBHa

MHOCTpaHHbIN A3bIK (@QHIMUACKKUIA): y4ebHoe nocobume ons cCamocToATeNbHON paboThbl
CTYOEHTOB 3a04HOM OpMbl 00y4YeHMs BCEX HanpaBneHui NoaroTOBKM [3NeKTPOHHbIN
pecypc] / V1. B. TybaHoBsa; Ky3['TY. - 3nekTpoH. naH. - Kemeposo, 2016. - 1 3neKTpoH. onT.
AMNCK.

MpuBedeH rpaMMaTMYeckMin 1M NEeKCUYeCcKuidi  matepuan, HeobxoouMbid  npw
MOArOTOBKE K 3a4eTy u 3k3aMeHy. OpraHu3aums MaTepwana TOYHO COOTBETCTBYET
NOCNen0BaTeNbHOCTM MO4AYM 3a4aHMI B KOHTPOMbHbIX paboTax. B mpunoXeHwn paHbl
TEKCTbl ANS PAa3BMTUS HaBbIKOB YTEHUA M NEpeBOaa No 0OWeEeHay4YHbIM TEMaM 1 NpomuIam
MNOArOTOBKMN.

Mocobue paspaboTaHo OnA CTYOEHTOB 3a04HOM (DOPMbl 00YyUeHNA BCEX HAaNpaBneHui
C pa3HbIM YPOBHEM BNAAEHNS aHITIMACKUM A3bIKOM.

TekcToBoe (CMMBOJIbHOE) 31EKTPOHHOE U3 aaHune

MWHMManNbHbIE YacToTa npoueccopa He meHee 1,0 ITw; O3Y 512 M6; 20 6 HDD;

CMCTEMHble TpeboBaHua;,  onepaumnoHHasa cuctema Windows XP; CD-ROM 4-ckopoCTHOW;
MO gns 4TeHns dainos PDF-thopmaTta; SVGA-COBMECTMMAas
BMAEOKAPTa; Mbllb.

© Ky3l'TY, 2016
© . B.'ybaHoBa, 2016

Bnepen—




CBeneHuns o
NpOrpaMMHOM
obecneyeHnn, KOTopoe
MCMONb30BaHO a1s
CO30aHMs
3N1eKTPOHHOM0 U3AaHNS

CBepgeHus o
TeXHUYeCKom
noaroToBke
MaTepuanos ons
3MEeKTPOHHOM0 M3 OaHNS
O6beM U3paHua B
eOMHNLAX N3MEPEHNS
obbema HocuTens,
33aHATOr0 UMCHPOBOIA
nHpopmaumeit (6anT,
K6, Mb)

MpoaonXNTeNbHOCTL
3BYKOBbIX U
BMAOEO(ParMeHTOB

(B MUHYTax)

KoMnnekTaumsa
n3naHng (Konu4ecTso
HOCUTEnNen, Hanu4ne
CONPOBOANTENbHOW
LOKYMeHTauun)

HanMeHoBaHMe 1
KOHTaKTHbIE OAHHbIE
FOPMIANYECKOro nnua,
OCYLLeCTBMBLLEMD
3anuncb

Ha MaTepuanbHbIi
HOCMTENb

MS Word

Pepaktop 3. M. (CasuHa

1,0 MerabanT

1 CD-guck, 663 CoNnpoBOAMTENBHOW AOKYMEHTALMM

®epepanbHoe rocyaapCcTBeHHOe 6rooxeTHOE
00pa3oBaTenbHOE  y4ypexaeHne  Bbicwero  0Bpa3oBaHmA
«Ky36accknmin  rocy0apCTBEHHbIA  TEXHUYECKMIA  YHUBEPCUTET
umeHun T. @, opbaveBa»

650000, Kemeposo, yn. BeceHnss, 28

Ten./dakc: 8(3842) 58-35-84

Email: prorector@kuzstu.ru

Bnepen—



mailto:rector@kuzstu.ru

OriaBJieHue

|01 01 0% (oha (0) 3 (S PP SO TPPPPPRP 4
[. Ykazanus u peKOMEeHIalliK 10 MOATOTOBKE K 3a4€Ty / OK3aMEHY ........ 3)
KOHTPOJIBHAX PABOTA No1 ........ouueeeviiiiiiiiiiiiiiiiiiiieeae e 8
KOHTPOJIBHAA PABOTA N0 2......ouveveeiiiiiiiiiiiiiiiiiiieeieee e 23
KOHTPOJIBHAA PABOTA No3.......ouvveeeiiiiiiiiiiiiiiiiiieeee e 34
| 00) 0 (07 XS 5 1 (SO PP PPP T TPUPPPPTTPPPPIS 44
Texts for electrical eNQINEEIS........ccvoive i, 44
Texts for mechanical ENQINEErS .........cccooveiiiiiiie e, 48
Texts for chemical ENGINEEIS.......ccovviiii i, 52
Texts for eCONOMICS STUABNTS. .....ccvviiieiiee e 56
Texts for MiNiNG ENQINEEIS ........c.ociveeiieiee e 59
Texts for CONStruCtion ENQGINEEIS.......cccveiiee i 67
Texts for environmental ENQINEErS .........cccovveiie i, 71
Texts for construction and transport eNgINEErs .........ccccveevveevvveesiveeesnne 74
Texts for CIVIl ENQINEEIS .....c..ev i 78
Texts for SOftware eNgINEEIS........ococvve e 81
Texts for managers and eCONOMIC ENQINEEIS........cccvveerveeeiiveeeireesieeesnes 91
CHHCOK MCMOJIBb30BAHHBIX MCTOUHHKOB. .. .uuvvvirrerrreeeeesesssisnnssnneneeesaeesnns 102



IpeauciioBue

Hacrtosimmne mnocobue pas3paboTaHo ¢ ydeToM TpeOOoBaHUM
®denepanvHoro  ['ocymapcTBeHHOro  o0Opa3oBaTeNbHOTO  CTaHAapTa
BBICIIETO ~ 00pa3oBaHUs WM MpEIHAa3HAYEHbl  JJi1  CTYACHTOB,
00y4Yaroluxcsi Ha 3a04HOM OT/ICJICHUH.

Lenbro JAHHOTO nocoous SABJISIETCS opraHu3anus
CaMOCTOSITEIbHOM pabOThl CTYACHTOB 3a04HOM (OpMBI 00yudeHHH,
HalpaBJICHHONW Ha (QOPMHUPOBAHHWE Yy HHUX TaKoW OOIIEKYJIbTYpPHOU
KOMIIETCHIIMH, (OPMHUPOBAHUE Y CTYACHTOB TaKOW OOIIEKYJbTYpPHOM
KOMIIETEHIIMM, KaK  CHOCOOHOCTh  OCYLIECTBJATH  COL[MAJIBHOE
B3aMMO/ICUCTBUE Ha OJTHOM U3 UHOCTPAHHBIX SI3BIKOB.

VYhpaxHeHus u 3aJaHUs, TMPEICTABICHHBIE B KOHTPOJBHBIX
paboTax, HampaBJieHbl Ha OO€CleuYeHHe MPAKTUYECKOrO BIaJACHUS
CTyJICHTAMH aHTJIUHUCKUM SI3IKOM HAa YPOBHE YMEHHSI CAMOCTOSITEILHOTO
YTEHUS ¥ TOHUMaHUs OOIIEHAYYHON U OOIIETeXHUYECKOU (0 mpoduIo
By3a) JINTEPATYPHI.

ComyTcTBytomiasi 3ajadya — OOECHEYUTh KOPPEKTUPOBKY U
BbIPAaBHUBAHUE YPOBHS 3HAHUI, YMEHUH U HABBIKOB CTYJICHTOB 320YHOTO
OTJIEJICHUS], MPUCTYMAIOMINX K U3YYEHUIO HHOCTPAHHOTO SI3bIKA B BY3€.

[IpopaboTka TpPaKTUYECKUX MATEPUATIOB JAaHHBIX YKa3aHUUH
obecrieynBaeT HEOOXOJIUMYIO M JIOCTaTOUHYIO 0a3y JUisi mepexojia K
pabore Cc  TekcTaMM 1O  IIMPOKUM  Bolpocam  Oyayuiei
npodeccuoHanbHOM AESITENHbHOCTH CTY/ICHTOB.

[Tocobue BkiIIOYAET yKa3aHUS W PEKOMEHIAIMH IO TMOATOTOBKE K
3a4eTy / 9K3aMeHy 1o aucuuiuinHe  “MIHOCTpaHHBIM  SI3BIK”
(aHrIMHCKUM); KOHTPOJbHbIE pabOThl W HEOOXOAMMBIM Uil  HX
BBITIOJIHEHHUST  SI3BIKOBOM ~ Marepual, a  TakkKe  TEeKCThl  JUIs
CaMOCTOSITEILHOTO YTEHUS U MEePEBO/IA.



I. Yka3aHus U peKOMEHIAIUN 110 MOAT0TOBKE K 3a4eTy / IK3aMeHYy
1. TpeGoBaHus il MOJIyYeHUS JOMYCKA K 3a4eTy

Jlnst monydeHWs JOMycKa K 3a4eTy [0 aHTJIMHCKOMY  SI3BIKY
CTYJICHTY 3a0YHOT'0 OTACJICHUS TpeOyeTcs:

1. BBIMIOJIHUTH U 3aIIUTUTh KOHTPOJIbHBIE PAaOOTHI, B COOTBETCTBUU

C YYCOHBIM IJIaHOM;

2. TOATOTOBUTH YTEHHE W TIepeBOJ 2 OOIIETEeXHUYECKUX /

00IIIeHayYHBIX TEKCTOB;

3. MOATOTOBUTH BHICKA3bIBAaHUE IO TEMaM CEMeCTpa

2. IlpaBusa ogopmiieHUsI KOHTPOJbHBIX PadoT

1. PaGoThl BBIMOJHSIOTCS B IEYATHOM BHUJE M MPEIACTABISAIOTCA B
OUPEKLIHIO WIM HENOCPEICTBEHHO IMPENoAaBaTelio, MpPeIBAPUTEIHLHO
3aperUCTpUpPOBaB padOTy B IMPEKIINH, 32 MeCHll 10 Havyajaa ceccuu. Ha
TUTYJIBHOM JIMCTE JOJDKHBI OBITh YETKO MPEACTABIEHBI CIEAYIOLINE
JaHHbIE: HAa3BaHUe f3blKa (AHIMVIMIICKUI); HOMEP M BapHAHT
KOHTPOJIbHOM PpadoThl; (amMmwiusg, HMHA, OTYECTBO (CTyAEHTA);
rpynna v mugp.

OOpa3zel TUTYIBHOTO JIUCTa PACION0KEH HA CTPAHUIE 6.

CrpaHullbl TEKCTa W NPWIOKEHUW JIOJKHBI COOTBETCTBOBATH
dopmary A4 (210x297). BeimomHeHHe pabOTHl  OCYIIECTBISACTCS
MaIlIMHOMMMCHBIM CIOCOOOM Ha OJIHOM CTOpOHE JucTa Oeyoi Oymaru
yepe3 1,5 unrepsan, mpudt 14, New Times Roman. Tekct cnenyer
neyaraTh, COONIOAAsl CIEIYIOIIUE pa3MeEphl IOJIEH: JIEBOE — HE MEHEE
30 MM, npaBoe — He MeHee 10 MM, BepxHee — He MeHee 15 MM, HuXKHee —
He MeHee 20 M.

2. Pabotsl ¢ moMeToit perienzenTa “K 3ammre” octarorcs Ha Kadenpe u
nopabaThIBAIOTCS CTYJAEHTOM BO BpPEMS CECCHOHHBIX 3aHATHH TIOA
PYKOBOJICTBOM IIperoiaBaTesl.

3. PaGoter ¢ momeroit ‘“‘Hesauer” BO3BpalIarOTCA CTYJICHTY Ha
nepepaboTky. Paborta, BbIMOJHEHHAsT 0€3 COOIIOACHUS MPEAbIBISIEMbIX
TpeOOBaHMi, BO3BpaIaeTcs 6€3 MpoOBEPKHU.



4. OTpeucH3UpPOBAaHHbIE M HCIPaBICHHBIE KOHTPOJBHBIC pPabOTHI
XpaHATCs Ha KadeApe NHOCTPAHHBIX SI3BIKOB [0 CAAYH CTYIAEHTOM 3a4eTa
[ pK3aMeHa.

3. IToaroToBKa TEKCTOBBIX MATEPHAJIOB

1. TekctoBble MaTepuaidbl TIOCTPOCHHI Ha  OOIIEHAYYHOU W
OOIIIETEXHUYECKOM JIEKCUKE U SIBJISIOTCS MEPEXOIHBIM 3BEHOM K YTCHUIO
TEKCTOB I10 HAIPABJIEHUIO TOATOTOBKH.

TekcTel I8 CcaMOCTOATEIRHOM  paboThl  IpopadaThIBAIOTCS
CTyJICHTOM 3apaHee M CHAITCI B YCTHOM (opMe Ha CECCHOHHBIX
3aHsaTusAx. [lpu pabore Ham TEKCTOM HEOOXOAMMO COCTABUTH CIHMCOK
HEW3BECTHBIX CJIOB, KOTOPHIM MOKHO MOJIb30BAThCS MPU OTBETE.

2. Jlna mosry4eHus 3a4eTa 1Mo TeKCTy He0OXOIMMO MOKa3aTh CICAYIOIIHE
YMEHHMS: a) YTEHHUE OTPhIBKA TEKCTa Ha s3bIKe; 0) MEPEBOJ] TEKCTa C
MPAaBWIbHOW MEpPENAYed Ha PYCCKUM S3bIK I'PAMMATUYECKUX SBIICHUU,
BOIICAMINX B MaTE€pUal KOHTPOJIbHBIX PadOT; C) YMEHHUE BBICKA3aThCS 11O
temam cemecTpa (10-15 npeayioxxenuit).

4. TpeGoBaHus, npeabABIAeMbIe K CTYACHTY Ha 3a4eTe:

1. YMeHue unuTath U MEPEeBOJUTH OOIIETEXHUUECKHUE M OOIEHAYUYHBIE
TEKCTHI.

2. YMeHUE BbICKA3bIBATHCS MO TEMaM 10 TEMaM CEMECTpa.

5. TpeOoBaHusA, NpeabsABJsieMbIe K CTYICHTY Ha JK3aMeHe

1. YMeHue nepeBouTh TEKCTHI MPO(ecCHOHANTBHON HAaMPaBIEHHOCTH.

2. YMenue AHHOTHUPOBATH TCKCTHI 110 CIICIHIHAJIbHOCTH.
3 YMenue BuICKa3bIBaTLCS IO TEMAM 110 TEMaM CEMCCTpa.
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KOHTPOJIBHAA PABOTA Nel
3aoanue 1. H3zyuume cpammamudecKutl Mamepua Huxce

Bpemss Present Simple o0o3nauaer ngelicTBHE B HACTOAILIEM B
IIUPOKOM CMbIciie cioBa. OHO ymoTpeOasercs it 00O03HAYCHUS !

1. OOBIYHBIX, PETYISIPHO TOBTOPSIOUIUXCA WM TOCTOSHHBIX
JEUCTBUM, HAMpUMEp, KOrjJa Mbl TOBOPUM O UYbHX-THUOO MPHUBBIYKAX,
pEeXKUME JTHS, paCIIUCAHUU U T. [I.;

Hanpumep: He always goes to work by car. — On Bcerna e3aut Ha
paboTy Ha MalllHE.

We never finish work before 8 o’clock. — Msl Hukorma He
3aKaHYMBaeM pPabOTy paHbIIE 8 4acoB.

2. OOmIEen3BeCTHBIX (PAKTOB, 3aKOHOB TMPUPOABI, HAYYHBIX U
OOIIETPUHSATHIX YTBEPKICHUII;

Hanpumep: The sun rises in the east. — ComHile BOCXOIUT Ha
BOCTOKE.
Water boils at 100°C. — Bona xumnut mipu remneparype 100°C.

3. COCTOSIHUS YEJIOBEKA WJIU MPEAMETA, MEPEIATH SIMOIINY;
4. mocnenoBaTeIbHBIX TEUCTBUN

Hanpumep: We analyze data, develop a new product, produce a
sample, improve it and sell it. - Mu aHamm3upyem JaHHEIE,
pa3pabaTblBaeM HOBBIM MPOJYKT, MNPOU3BOAUM 0Opasell, BHOCHUM
HEOOXOIUMBIC YIYUIIICHUS U MPOJIA€M €TO.

1. YtoOb1 oOpa3oBath yTBepkaeHue B Present Simple, mer 6epem
rJIarojl M CTaBUM €ro Ha BTOPOE MECTO B IPCIIOKECHHE, II0CIIe
nognexamero. C mecroumenusimu he, she, it u cymecTBuTenbHBIMU B
CIMHCTBCHHOM 4HMciie (an engineer — umkeHep, a student — crymeHr) k
riarojy mo0OaBisieTcss okoHuanue -S (-eS mocae S, sh, ch, X, 0).
Hampumep: | work — He works, We go — She goes. I'maroisi,
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OKaHYMBAIOIIMECS HA COTJIACHBIMA + Y B 3-M JIMIIE €AMHCTBEHHOI'O YKCa
MEHSIOT -y Ha -I- + -es. Hampumep: study — wmcciemnoBarh, HM3y4aTh,
studies - wmccimenyer, usydaeT. Eciaum mepen -y CTOMT IJIaCHBIM,
aeicTByer obmiee mpasuiao: employ nanmmare, employs — xanumaer.
['maron have B 3em nuIle eTMHCTBEHHOM YHUCie uMeeT Gopmy has.

B BONpPOCHTENBHBIX U OTPUIATEIBHBIX  MPEII0KEHUIX
UCIIOJIb3YyeTCs BcrioMorarenbHbii riaroi do (mas he / she / it B 3-m nuue
eIMHCTBEHHOro uncia — does). B oTpuiiaTeIbHbIX MPEATOKEHHIX MOCTC
HEero craBUTCs oTpuiianue NOt (kparkue hopmel: do not = don't, does not
= doesn't). B BONPOCHUTEIBHBIX MPEAIOKECHHUIX BCIOMOIraTCIIbHBIN
IJIarojl CTaBUTCS Ieper momiexarmuM. OCHOBHOH riaron Oepercs B
dbopme nHbUHUTHBA.

Hanpumep: We don’t produce equipment. — Mbl He TPOM3BOIUM
000pyJI0BaHUE.

She doesn’t deal with clients. — Ona He pabGoTaer ¢ KIIMEHTaMHU.

Do the employees change their passwords regularly? -
COTpyAHUKH PETYJISIPHO MEHSIOT CBOM HapOJIn’?

Does your plant refine coal? — Bama abpuka oboraimaer yroyinb?

2. I'maron be — ObITH UMEET B HACTOSIIIEM BpeMeHH TpU GHopMEI |
am, he / she /it is, you / we / they are

B oTpuIaTenbHBIX MPEUIOKEHUSX TIOCIE COOTBETCTBYIOIICH
dopmel rarona be craBurcs orpumanue Not — is not = isn't, are not =
aren't.

Hanpumep: Crude oil is the basic raw material for the plastics
industry. — CeIpast He()Th — OCHOBHOE CBHIPhE B IIPOM3BOJICTBE IJIACTMACC.

The fault isn’t very serious. — [Tomomka He oUeHb Cephe3Hasl.

Is it the best possible level of production? — DTo my4muii ypoBeHb
Ka4eCTBa MPOAYKIMHA, KOTOPHI BO3MOKEH?

3. Crpanmarensubiii 3ajor B Present Simple o6pa3syercs c¢
IIOMOIIBIO BCIIOMOTATENIBHOrO IJiaroja to be B dopmax am, is, are u
Participle II cwmbiciaoBoro riarona (Tperbsi ¢opMa HEIPAaBHUIBHOIO
rjIarosia, mpaBMJIbHBINA ri1aroeJ + ed).



Hanpumep: Investigations are carried out at our plant laboratory. -
HccnenoBanus npoBOASTCS B HAIIEH 3aBOJICKOM J1abOpaTOpHHU.

3aoanue 2. Obpasyiime ghopmol 3e2o auya eOUHCMBEHHO20 YUCA 8
Present Simple om oannwvix enazonos

1. I swim — she swims 6. they display —
2. we go — he 7. we explore -

3. they finish - 8. you have —

4. you produce - 9.1fly -

5. we change - 10. they teach -

3aoanue 3. [locmasbme enazonvt 6 ckookax ¢ Present Simple

1. The text (describe) basic steps to drill a surface hole.

2. The vapours of the different components (condense) on
collectors at different heights.

3. Refining process (involve) removing the impurities.

4. Building cars (take) a long time from research to final
development.

5. Engineers (modify) existing parts and features for the new
model.

6. Marketing team (promote) final products.

7. We (taste) our products in different conditions.

8. Researchers (analyze) the answers and suggest the way to
solve the problem.

9. The chemical industry (cover) the business that (use)
chemical reaction to turn raw materials into different products.

10. Electrical engineering (deal) with the practical application of
the theory of electricity.

11. Civil engineering (cover) different areas such as design and

construction of roads, buildings, canals, airports, water-supply systems
and so on.
12. Information systems (collect), (organize),
(store), (process), (retrieve) and (display)
information in different formats (text. video, and voice).
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13. Logistics (describe) the organized movement of physical
materials in a factory.
14. Vapour from the liquid (escape) into the air.

3aoanue 4. Coenavime npeonodcenus U3 YApPAdtCHeHus 2
ompuyamenbHbLMU.

Obpasey: The text describes basic steps to drill a surface hole. -
The text doesn’t describe basic steps to drill a surface hole.

3aoanue 5. Illepesedume npednodceHus u3 OeucmeumenrbHO20
3an0ea 6 cmpaoamenvHulil. Bvioenennoe cnoso (cnosd) oondcho(vl)
Ccmams noONeHCAUUM

Obpaszey. They form crystals from the precipitation process. -
Crystals are formed from the precipitation process.

1. People pollute the environment.

2. Employees change their passwords regularly

3. People in this area take waste plastic to recycling centres.

4. We try a curbside collection system.

5. They use imported raw materials.

6. These measures solve urgent problems.

7. Our researchers develop fibre optics.

8. They prepare access to this mine.

9. I usually upload new web pages.

10. We digitize the pictures so that we can upload them to our website.

3aoanue 6. Cocmasvme pacckaz o ceoem pabouem one (10 — 15
npeonodcenutl). Mcnonv3yiime 6onpocol HUd ce 8 Kauecmee niand

How old are you?
Where are you from?
Where do you work?
What’s your job?

e
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5. When do you get up at week days?
6. What do you do after you get up?
7. What do you usually have for breakfast?
8.  When do you live home?

9.  How do you go to work?

10. How long does it take you to get to work?
11. When does your working day start?

12. What do you do during your working day?
13. Where do you have lunch?

14.  When do you finish work?

15. Do you work at weekends?

16.  When do you come home after work?

17.  What do you do in the evenings?

18. When do you go to bed?

3aoanue (. H3yuume epammamuueckuii Mamepual Huxice

Bpems Past Simple ucnonb3yercs s o003HaYeHUsS ICHCTBUA,
KOTOpPOE MPOU3OILIO B OINpPENCICHHOES BpeMsS B TPOIUIOM H BpeMs
COBEPIIEHUS KOTOPOTO YK€ HCTEKIIO.

JIJIsS YyTOYHEHHMSI MOMEHTa COBEPIICHUS JCHCTBHS B MPOILJIOM IPH
UCIIOJIb30BaHNKM BpeMeHHu Past Simple OOBIYHO HCIIONB3YIOTCS TaKUE
cioBa, kak five days ago — msath qHel Haszax, last week / month / year —

Ha TIPOILJION Hejaele / B IMpOoIIoM Mecsiie / roay, yesterday — Buepa, in
1980 - B 1980 roay u T.1.

B yTBepIUTEIBHBIX TNPEIIOKEHUIX K IPABHIBHBIM TJIarojiaM
nobasiiieM okoH4YaHue -ed.

HO: Ecnu ritaron 3akaHymMBaeTcs Ha €, To 1odasiisiercs ToiabKo d.

Hanpumep: investigate — investigated, examine — examined, play —
played

OOpaTnTe BHHMaHHMe: Y 3aMCHICM Ha | IIOCIE COIJIACHBIX,
yJIBAUBA€M KOHEYHBIN COTJIACHBIW, €CIIM HA KOHIIE COTJIACHBIA U KPAaTKUM
yaapHbiii rinacHeii win OykBa L. Ho: B amepukaHckoM BapuaHTe
aHTJIMHACKOrO s3bIKa L He yBauBaeTcs).
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Hanpumep: study — studied, stop — stopped, travel — travelled

JInst  HempaBWJIBHBIX IJIarojoB, KOTOpble oOpasyoT dopmy
IPOIIEIIIET0 BpEeMEHH HE M0 O0IIMM IpaBuiiaM, OepeM BTOpylo hopmy
n3 TabnuIel (OHa Tak M HasbiBaeTcs Past Simple). Otu popMbl HY)KHO
IPOCTO 3aIIOMHUT.

Hanpumep: do —did, go — went, speak — spoke, begin — began

B oTpuiiaTeabHbIX U BOMPOCUTEIBHBIX MPEII0KEHUIX HEOOXO0IUM
BcriomMorateabHblid rarosn did. B oTpHIaTeabHBIX HMPEIIOKCHHSIX OH
CTaBUTHCS TIepe]] CKa3yeMbIM U K HeMy Jao0aBisercs dvacTuia not,
riaroj-ckazyemoe oepetcs B hopMme nHGUHUTHBA (HauyaabHOU, 1 (GopmbI
rjaroia).

Hanpumep: We went fishing. — We didn’t go fishing.
They started the construction of a new school. — They didn’t start
the construction of a new school.

B BompocutenbHbIx npemiaoxkeHusx did craBuThCs  Tepen
NOJIeKAIIUM, TJIAroJI-CKa3yeMoe Takke Oepercs B popMe MHPUHUTHBA.

Hanpumep: When did he graduate from the university? — Did you
pass your test yesterday? — What did the company begin?

I'maron be wmmeer B Past Simple nBe dopmer was — mus
CIMHCTBCHHOI'0 YHCJIa U Were — JuIsi MHOXCECTBEHHOTo unciaa. OH cam
CTPOUT BOTIPOCUTEIHHBIC U OTPUIIATEIBHBIC MPETOKCHUS.

Hanpumep: | was at home at 6 o’clock yesterday. — | wasn’t at
home at 6 o’clock yesterday. — Was I at home at 6 o’clock yesterday?

We were very tired. — We weren’t very tired. — Were we very
tired?

CrpanmatenbHblii 3amor B Past Simple oGpasyercs ¢ momMoripio
BCIoMoratenbpHoro riarojia be B ¢popmax was, were u Past participle
CMBICJIOBOTO miaroia (Tperbsi ¢opmMa HENPaBWILHOIO IJIAroJa,
NMpaBWILHBII rJ1aroJ + ed).
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Hanpumep: The house was built 2 years ago. — Jlom 06bL1 HOCTpOCH
2 roja Hazaj.

The researches were carried out in this laboratory. -

HccnenoBanus ObLIM MPOBEICHBI B HAIIEH J1Ta00OpaTOPUH.

3aoanue 8. Obpaszyiime ¢hopmer Past Simple om oannwvix enazonos

go — finish —
study — understand —
begin — drop —

Sit — read —

forget — start —

regret — credit —

3aoanue 9. [locmasvbme enazonvt 6 ckookax ¢ Past Simple

1. The goods (be) in transit four days.

2. He immediately (phone) to his office to report the loss.

3. Someone (make) repeated multiple incorrect password
attempts.

4. The administrator (see) a security alert on a computer screen.
5. The police (complete) the investigation into a loss of
encrypted data.

6. The maintenance team (repair) the fault in the jet engine.

7. The carton (pass) through the scanning portal.

8. That system (keep) an eye on security issues.

9. The major building companies (ask) the government about
subsidiaries.

10. A sensor (detect) a change in surroundings and
(convert) it into a signal which (be) read by an observer.
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3aoanue 10. Coenavime npednoocenuss u3 3aoanus 9
ompuyamenbHbLMU

Oobpasey:. The police completed the investigation into a loss of
encrypted data. — The police didn’t complete the investigation into a
loss of encrypted data.

3aoanue 11. [lepeseoume npeonodcenusi u3 OeuCmeUmMenbHO20
3an0ea 6 cmpadamenvhblil. Bvldenennoe cnoso (cnosd) oonxcro(vi)
cmams noOeAHCAUUM

Obpasey: They built the house 2 years ago. — The house was built
2 years ago.

1. They cancelled a contract.

2. The company gave a discount.

3. They missed the deadline.

4. They recommended some improvements.

5. They pump sea water on the green house roof.

6. The government announced an award of €65min to the company
researching the most promising micro nano scale technology.

7. We normally produced research studies and preliminary analysis.

8. They made ancient paper entirely of rags; we made modern paper
from wood pulp — a faster and cheaper alternative.

9. We designed the longest bridge in the world.

10. Somebody dented the speakers.

11. They cracked the cover of the plug.

12. Someone tore the manual.

13. The Russians launched Sputnik on the 5" October 1957.

14. The Europeans launched Galileo, a global navigation satellite.

15. A virus attacked our office computers two hours ago.

3aoanue 12. Cocmasvme paccxasz o cebe (10 — 15) npeonoscenuil.
Hcnonwv3ytime sonpocwl Hudice 8 Kauecmee niand

1. When and where were you born?
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How old were your parents when you were born?
What school did you study at?

What subjects were you good at?

What subjects were you bad at?

What were you interested in when you were young?
What food did you like when you were young?
What did you enjoy doing in your free time?
What music did you listen to?

How did you spend your holidays?

What films did you watch?

Did you have a happy childhood?

BHOo~NoObh WD

e
N = O

3aoanue 13. H3yuume epammamuyeckuilt Mamepual HUMce

CreneHu cpaBHeHUS MpUiaraTelbHbIX U Hapeuuid. KauecTBeHHbBIE
MMEHa TMpuiiaratesibHble W Hapeuyus oOpasza JACHCTBUS B aHTJIMMCKOM
A3BIKE, TAK JK€ KAK U B PYCCKOM, HUMEKT TPU CTENEHU CPABHECHUA:
NOJIOKHUTENBHYIO, CPAaBHUTEIBHYI) W MNPEBOCXOJIHYHO. OIHOCIOXKHBIE
NpUJlaraTeibHbIe M Hapeuus, a TAKXKE JABYCIOXKHbBIC, OKAHYMBAIOIIUECS
HA -y, -€, -er, -0W, oOpa3ylT CpaBHUTEIbHYIO CTENEHb IyTEM
npuOaBiieHUsT K  TOJOXHUTEIbHOW cTeneHu cyddukca -er, a

NPEBOCXOJIHYIO CTETIEHb — C MOMOIUIBI0 cy(dukca -est.

Hanpumep: small manenvxuii — smaller mensme — the smallest
camblil MAleHbKUU

Ecnmu mnpunaratenbHOE€ WIM HApeuue OKAHYMBAECTCA Ha -y C
OpEeAIIECTBYIONIEH  CcOrlacCHOM  OyKkBOM, TO nmpu  0Opa3oBaHUU
CPaBHHUTEIIBHOM U IIPEBOCXOHOM CTCIICHH -y MEHseTCs Ha -i-

Hanpumep: pretty cumnamuunoui — prettier cumnamuunee — the
prettiest camwiii cumnamuunwiil

Ecmu MpuiIaraTCJibHOC WJIN HAPCUYHUC OKAHYHMBACTCA Ha COITIACHYIO

OyKBY C TPEAMISCTBYIOMUM KPaTKUM YJapHBIM 3BYKOM, TO KOHEYHAsI
corjjacHas OyKBa yJIBauBaeTCs
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Hanpumep: 6onvuwon big — bigger donvue— the biggest camwiii
boLULOT

MHoOrocioxHple  NpWIATaTEIbHBIE W HApEUMs, a  TaKKe
OOJIBIIIMHCTBO ABYCJIOXKHBIX MPUJIaraTesbHbIX (KpOME OKaHYMBAIOLIUXCS
Ha -Y, -€, -er, -OW) 00pa3yloT CPaBHUTEJIbHYIO CTENEHb MPHU MOMOIIH
cioBa MOre 6osiee, a NMPEBOCXOJAHYIO CTENEHb — MPH TMOMOIIU CJIOBa
MOoSt camwbiii, HauboJIee, KOTOPHIE CTABATCA MEPE MpUiIaraTeIbHbIM WIN
HapedreM B (hopMe MOJIOKUTETBHON CTETICHH.

Hanpumep: interesting ummepecnwoiti — more interesting
unmepecnee — the most interesting camsiii unmepechuiii

Kpome Toro, cymectByeT psa mOpuiaraTelbHbIX W Hapedyui,
KOTOpbIE 00pa3yl0T CTENEHU CPABHEHUS OT APYTUX KOPHEM.

Hanpumep: good (well) xopowwuii, xopowo — better ayuwe— the
best camwiii nyuuuii

bad (badly) nzoxoii, nioxo — worse xyoce — the worst camwiii
naoxou

little manenwvxuii — less menvie — the least camoii manenvruii

many (much) munozo — more 6oavuie — the most camsiii boavuioi

far oanexuil, oanexo — farther / further oanvwe — the farthest /
the furthest camwiii 0oanexuii

3aoanue 14. Obpa3zyume cmenenu CpasHeHus CaedyOUUX
NPULA2AMeNbHbIX U Hapeuull U nepeseoume ux

hot — beautiful —
small — shallow —
attractive — safe —

busy — dangerous —
stable — intelligent —
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3aoanue 15. [locmasvbme npunacamenvivie | napeuus 6 ckodoxax 8
HeoOX00uMy0 no cmulciy gopmy. llepesedume npeonosicenus

1. The technology has a very (big) environmental benefit,
because snake wells mean that you can build (few) oil platforms
and do (little) drilling.

2. This enables continuous monitoring of production, and engineers can

make (speedy) decisions on how (good) to extract the

maximum amount of oil.

3. Champion West has been changed into one of the world’s

(advanced) oil and gas fields by means of Smart Fields technology and
(new) drilling techniques.

4. This (new) type of smoke detector is (sensitive) than

our (old) model.

5. A bipolar transistor is (common) form of transistor.

6. A bitis (small) unit of binary data.

7. Sending the goods by air is certainly (quick) but it's also
(expensive).

8. Pollution of the ground is (serious) in area A than in area B.

9. Please wear ear protection because it's (noisy) here than in the

other areas.

10. That was (loud) explosion I've ever heard.

11. This data are (reliable) of all.

12. We finished the project (fast) than expected.

13. Improved quality control has led to (high) efficiency in

production.

3aoanue 16. Omsemvme Ha 6onpocwi

What is the most interesting film you’ve seen?

What is the worst food you’ve ever eaten?

Which is more difficult for you English or mathematics?
Where was your best holiday?

Who is the oldest in your family?

Who is the youngest in your family?

What is the best day of your life? Why?

What subject takes you more time to get ready?

N GTh W =
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9. What subject is the most interesting for you?
10. What subject is the least interesting for you?

3aoanue 17. Hzyuume epammamudeckuil Mamepuan Hudxice

Bpemena rpymmer CONtinUOUS yka3bIBatlOT Ha MPOILIECC, JCHCTBHUE,
JJIAIEeeCsa B OHpeI[eHeHHBIﬁ MOMCHT B IpOLIJIOM, HACTOAIICM HIIHU
Oyaymem. OOpa3yroTcs Hpy MOMOIIK BCIIOMOIaTeIbHOIO Iaroja be (B
HACTOSAIEM, IIPOIIEAIIEM WU OyAyIlleM BpEMEHH )+ OCHOBHOM IJ1aroJi ¢
OKOHYaHHUeM -iNng.

[Ipu mpucoeIMHEHUU OKOHYAHHWSA -INQ K IJ1arojiaM MPOHMCXOJSAT
CIIEAYIOIE N3MEHEHUA.

1. HCTIPOHU3HOCHUMAsA -€, Ha KOTOPYIO OKaHYHMBACTCA IJIAaroJI,
BeImajacT: take — taking, make — making;

2. eclu OI[HOCHO)I(HBIﬁ rjiarojyl OKaH4YMBac€TCA Ha OAHY COIVIACHYIO
HocJie KpaTKoro cjiora, corjiacHas yasauBaercs: stop — stopping, drop —
dropping;

3. ecid MHOT'OCJIOKHBIN I/IH(I)I/IHI/ITI/IB OKAHYHMBACTCA Ha OIHY
COIVIACHYIO IOCJIC YAapHOro CJiora, 3Ta COorjlaCHass yaABanBACTCs: occur —
occurring, forget — forgetting:

4, ecnn I/IHq)I/IHI/ITI/IB OKaH4YMUBACTCA Ha -|, OHa YJIABAWBACTCA
HC3aBUCHUMO OT YIApHOCTH / 6€3y22[apHOCTI/I cJIora (B AMCPHUKAHCKOM
BapUaHTEC AaHTJMHCKOTO S3bIKa YJIBOCHHUS He mpomcxoawT). travel —
travelling, expel — expelling

5. xo”HeyHas — Y HC IMPCTCPIICBACT HUKAKHUX U3MEHCHUMU: stay —
staying, carry — carrying

6. B Ty1arojax, OKaHUMBAKOIIUXCS HaA -ie, -1€ MEHAETCS Ha -Y:. lie —

lying, die — dying.

Present Continuous yka3siBaeT Ha MPOIECC, MPOUCKOSATIIHIA
HETOCPEICTBEHHO B MOMEHT peuyu. Ha 3To MOryT yka3bIBaTh KOHTEKCT
WU TaKHe CJIOBa, Kak NOW ceniwac, at the moment ¢ dannwiit momenm u
T.II., OTIMCHIBAET CBOMCTBA XapaKTepa YeIoBeKa C HEraTUBHOM OKPacKOM
(He is always complaining. — On nocmosnmno scanyemcs.), o003Ha4aeT
JMYHBIC TUTaHBI, JICHCTBUS, 3alulaHMpoBaHHbIe B OyaymeM (Next week
I’m flying to Moscow on business. — Ha cieayroleii Heene s yiIeTar B
KOMaHAUPOBKY B MOCKBY.)
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Present Continuous o0pa3syercsi:

1. yTBepauTeNnbHBIC TNpemIoxkeHus: am / IS /are + rmaroa c
OKOHYaHHeM INg

Hanpumep: | am checking the delivery. — A cetiuac nposepsiio
00CMAasIeHHYI0 Napmuro mosapa.

The manager (he / she / it) is checking the delivery. — Meneoacep
celiuac npogepsiem 00CMAsIeHHYI0 Napmur moeapa.

We /you / they are checking the delivery. — Muw cetivac
nposepsiem / 8vl celiuac npoeepsieme / mol ceuuac nposepsieulb/ OHu
ceruac nposepsarom 00CmMagieHHy0 napmui moeapd.

2. oTpuIaTeNbHBIC MpeaiokeHus: am not / is not /are not +
IJ1aroJi ¢ OKOH4YaHueM -ing

Hanpumep: 1 am not checking the delivery. — A cetivac ne
npoeepsiio 00CMABIEHHYI0 Napmuio mosapad.

The manager (he / she / it) is not checking the delivery. —
Meneodorcep cetiuac ne npogepsiem 00CMABIeHHYI0 NAPMUI0 Mosapa.

We /you / they are not checking the delivery. — Mui cetiuac ne
nposepsiem / 8vl celiuac He nposepseme / mol ceuyac e nposepseuisl
OHU CeNYac HE npogepsom 00CMAasIeHHYI0 NAPMU mosapada.

3. BompocureibHbIe npeiokenus: Am / Is / Are + moasexaniee
+ IJ1aroJ1 ¢ OKOHYaHHeM -ing

Hanpumep: Am | checking the delivery?
Are we /you / they checking the delivery?
Is he / she / it checking the delivery?

Past Continuous yka3plBaeT Ha TIpoOIeCC, JUIMBIIAKWCS B
OTIpeCICHHBI MOMEHT WJIM TIEPHOJ] B MPOIIIIOM, 00pa3yeTcs:

1. yTBepaumTenbHBIC TpemIoKeHHs:was / were + rjaaroia c
OKOHYAHHEM -iNg
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Hanpumep: | [ he / she / it was checking the delivery at 4 o’clock.
— A nposepsn / oum nposepsn / ouma npoeepsna / OHO NPOBEPsIO
docmasieHnyo napmuro mosapa 6 4 uaca.

We / you / they were checking the delivery. — Mui nposepsinu / 6ot

nposepsnu / mol npoeepsil / OHU NPOBEPSIU OOCMABIEHHYI0 NAPMUIO
mosapa 6 4 uaca.

2. OTpHULATEeIbHBIC TIPEAIoKeHHs: Was not / were not + riaroJ ¢
OKOHYAHHEM -iNg

Hanpumep: 1 | he [/ she / it was not checking the delivery at
4 o’clock. = I ne nposepsin / on ne nposepsin / ona He npoeepsina / OHO He
nposepsaIo 00CmasieHHyto napmuio moseapa 6 4 uaca.

We / you / they were not checking the delivery. — Mot ne

nposepsiiu / 8vl He nposepsau / mel He npogepsi / OHU HE NpoGepsiu
docmasieHHyo napmuio moeapa 6 4 uaca.

3. BompocuTenbHbIe ipemioxenus: Was / Were + noaieskamee +
IJaroJ ¢ OKOHYaHHeM -ing.

Hanpumep: Was | [ he / she / it checking the delivery at 4 o’clock?
Were we / you / they checking the delivery?

3aoanue 18. Omeemvme mna e6onpocwl, ucnovsys Present
Continuous / Past Continuous

1. What were you doing at 12 o’clock on 31st of December?
2. What were you wearing?

3. What were your family doing?

4. Was the TV working?

5. What were you feeling at that moment?

6. What are you doing now?

7. What are you wearing?

8. Where are you sitting?

9. What time of a day are you doing this test?

10. What dictionary are you using?
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3aoanue 19. Buvibepume us NPUTOHCCHUS mekcm,
coomseemcmeayowull npoduio NOO2OMOSKU, U NUCLMEHHO nepeseoume
e2o

3aoanue 20. Hanuwume pacckaz o cebe u ceoeil cemve (10 — 15
NPeoIoNCeHUIL) U 3aNOMHUME €20
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KOHTPOJIBHAA PABOTA Ne 2
3aoanue 1. H3zyuume cpammamudecKutl Mamepua Huxce

MHoskecTBEHHOE YHMCJI0 UMEH CYIIeCTBHTEIbHBIX B aHIIHHCKOM
sS3bIKE 00pa3yercs myTeM MpuOaBiICHUS OKOHYAHHUS -S, -€S mocie S, Sh,
ch, 0. Eciu cymiecTBUTEIbHOE B SIUHCTBEHHOM YHCIIC OKAaHYMBACTCS Ha
COIJIACHYIO + Yy, TO Y 3aMCHSETCS Ha i, M JOOABIACTCA OKOHYAHHUE -€S.
Ecimu  CymecTBUTEIEHOS B EAMHCTBCHHOM YHCIIE OKAaHYHMBACTCS Ha
IJIACHYIO, TIOCIIC KOTOPOH CIIeyeT Y, TO J00aBIsIeTCsS OKOHYaHHE -S.

CymecTBuTenbHbIe, okaHuMBaromuecs Ha -f miom -fe, oOpasyror
MHOKECTBEHHOE YHMCIIO ¢ 3ameHo T Ha V, u npubaBICHUEM OKOHYAHHS
-€S.

Hanpumep: wire npoeoo, nposonoxa — Wires, switch
nepexmouamens — SWitches, box kopooxa — boxes, study uccredosanue,
obyuenue — studies, play nveca — plays, life orcusns — lives

B cocTaBHBIX CYIIECTBUTEIBHBIX MHOXKECTBEHHYIO  (opMy
MPUHUMAET TJIaBHOE CJIOBO. EcClin k€ B COCTaBHOM CYIIIECTBUTEIIBHOM HU
OJIHO U3 CJIOB, BXOJIAIINX B €TI0 COCTaB, HE SIBJISETCS CYIIECTBUTEIbHBIM,
OKOHYAaHHE MHOXXECTBEHHOI'O 4YHCJIa TPUOABISIETCS K TOCICIHEMY
CJIOBY.

Hanpumep: passer-by mnpoxoowcuii — passers-by, grown-up
g3pocaviil — grown-ups, forget-me-not uezabyoxa — forget-me-nots,
looker-on spumens, nabriooamens — lookers-on

Tak »xe ciegyeT 3almOMHUTBH Psijl CYIIECTBUTEIBHBIX, Y KOTOPBIX
MHOECTBEHHOE YHCIIO 00pa3yeTcs 3a cueT u3MEeHEHUs (OpPMBI CIIOBA.

Hanpumep: foot cmynns — feet, tooth 3y6 — teeth, man myorcuuna,
yenosexk — men, woman orcenwurna — WOMEN, MOUSE mbiuib — mice,
goose eycy — geese, child pebenox — children, datum wungopmayus,
oannvie — data, analysis ananus, uccneoosanue — analyses
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3aoanue 2. Oobpaszyume Gopmbl MHONMCECMBEHHO2O HUCIA,
BbLOCNEHHBbIX — CYWeCmBUmeslbHblX,  coelatime  8ce  Heobxooumvie
UBMEHEeHUsL 8 NPEOIONCEHUSIX

1. The present machinery is old and a breakdown recently has caused a
production backlog.

2. An investment decision method focuses on an alternative method for
financing the investment needed.

3. The process material is tested using a highly developed analyses
technique.

4. Charles Dyson is the inventor of a vacuum cleaner which works on a
new principle.

5. A report was prepared on a test that had been carried out.

6. This method of production is still at an experimental stage.

7. A test is carried out on a volunteer.

8. A decision is made by the committee and a license issued before the
new product is introduced.

3aoanue 3. Uzyuume epammamudecKutl Mamepua Huxice

Present Perfect oOpasyercs npw NOMOIIM BCIOMOTaTEIBHOTO
rimarona s | / we / you / they - have u has nna he /she / it u Past
participle cwmpicioBoro riarona (Tperbsi ¢opMa HEMPaBUIHLHOTO
rjarojia, mpaBMWIbHBINA riaroeJ + ed).

Hanpumep: She has just finished her investigation. — Oua moavko
Umo 3aKOHYUNIA C80U UCCIEO08AHUSL.

Engineers have already developed a new type of engine. -
HHnoicenepul yorce pazpabomanu Ho8wili mun 08ucamelis.

B oTpunatenbHBIX MpemIokeHHsIX dactuiia Not craButcs mociie have /
has.

Hanpumep: She hasn’t finished her investigation. — Ona ewe ne
3AKOHYUNA C8OU UCCTICO0B8AHUSL.

Engineers haven’t developed a new type of engine. — Huoicenepul
ewe He pazpabomanu HOBbIL MUN 08UAMEIIA.
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Yrobbl  cHmenath  MPEIIOKEHHE  BOIMPOCHUTEIbHBIM, HEOOXOIUMO
noctaBuTh have / has nepen nmomiexammm.

Hanpumep: Has she just finished her investigation? — Oua yorce
3AKOHYUIA CE0U UCCIeO08AHUA?

Have engineers already developed a new type of engine? -
UHnoicenepnl yorce pazpabomaniu HO8bll mun 0sueamens?

Present Perfect ynmorpe0OnsieTcs 1151 BEIPaKCHMS:

1. neficTBUs, 3aBEPIIMBIIETOCS K MOMEHTY peud. Bpems aeiicTBus He
yKa3bIBACTCS, BAKEH caM (PaKT COBEPIIICHUSI ICHCTBUS K HACTOSIIEMY
MOMEHTY WJIM €TO PE3YJIbTAT.

Hanpumep: She has read this book. — Ouna npouumana smy kuuey.
([leiicTBHE 3aBepIICHO K MOMEHTY PEUH.)

B srom 3nauennu Present Perfect wacto ymorpebisieTcss ¢ HapedusiMu
just monvko umo, already yoce, yet ewé, lately neoasno, of late ¢
nocneonee spemsi, recently neoasno.

Hanpumep: The mail has just come. — Ilouma monvko umo
npuwia.

He has seen a lot of films lately. — B nocreonee epems om
nocmompein MHO20 uiIbMOS.

2. Jlns BeIpakeHHs] JEHUCTBHS, KOTOPOE 3aBEPIIMIIOCH, HO TOT
MEepUOJl, B KOTOPOM OHO MPOMCXOJUIIO, CIIE MPOJOHKACTCS U MOMKET
OBITh 0003HAYCH 00CTOATEIBCTBAMHU BpeMeHH today cecoons, this week
Ha smoi Hedene, this month ¢ smom mecaye, this year ¢ smom 200y n

1p.

Hanpumep: | have written a letter this morning. — A nanucan(a)
RUCOMO Ce200Hs YmMPoM. (Ympo euje He 3aKOHYUIOCD)

CrpanarenbHblii 3a5tor B Present Perfect oopasyercs have / has +
been + Past participle cwmpicioBoro riarona (Tperbsi ¢dopma
HEeTPaBUIHLHOTO TJIarojia, MPaBWJIbHBIN riaroa + ed
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Hanpumep: The letter has been written this morning. — ITucemo
OBLIO HANUCAHO Ce200HS YMPOM.

The new products have already been produced. — Hossie uzoenus
yoice 6blnyul€rbl.

3aoanue 4. [locmaseme 2nazonvi 8 ckookax 6 Present Perfect

1. Archimedes stepped into his bath and shouted ‘Eureka!” — ‘I
(discover) it!’

2. Improved quality control (lead) to higher efficiency in
production.

3. Recent faults with equipment (cost) the company a great deal
of slack tie.

4. The scientists (present) a detailed results of the analyses.

5. The researchers (develop) innovative idea of recycling wastes.
6. The speed of processing data (significantly increase).

7. We (renew) our company’s page.

8. The motor company (announced) that they are recalling all
their cars produced in February.

9. Our security department (gather) all necessary information
about our potential partner.

10. Our contractor (build) a supporting wall.

11. The newly designed model (already come off) the production
line.

12. They (introduce) completely new airbags.

13. Our engineers (analyze) the results of the carried out tests.
14. A new open-pit mine (start) operating this week.

15. Over the last twenty years, the average size of households
(fall) dramatically.

3aoanue 5. Coenauvime  npeonodcenuss u3 3a0anus 4
ompuyamenbHbLMU
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3aoanue 6. Omeemovme Ha 8onpocwl

1. Have you ever changed your job? If yes, when exactly?

2. What films have you recently seen?

3. What cities have you visited this year? Why did you go there?

4. Have you ever been abroad? If yes, what countries have you visited? If
no, what countries do you want to visit?

5. Have you ever taken part in competitions / contests? If yes, in what
competitions / contests? If no, would you like to take part in any?

6. Have you ever gone away on business? If yes, where did you go?

7. What is the best place you have ever been? Why did you like it?

8. What is the most unusual food you have ever tried? What was it like?
9. What is the best holiday you have ever had? When and where was it?
10. What is the most difficult task you have ever fulfilled?

3aoanue (. U3zyuume epammamudecKuti Mamepuai HUxice

MoaaabHbIe IJ1aroJjbl OTJIWYAIOTCS OT OCTAJbHBIX TJIAarojIOB TEM,
YTO OHU HE UCIHOJB3YIOTCS CaMOCTOSTEIRHO M HE 0003HAYaroT
KOHKPETHOTO  JICUCTBUSI WJMW COCTOSIHHS, OHM OTpPaXalT €ro
MOJAIbHOCTb, TO €CTh OTHOIIIEHHWE K HeMy ToBopsiiero. Hampumep,
OIICHUBAaTh JCHUCTBUE KaK BO3MOXKHOE, HEOOXOAMMOE, pa3peliaeMoe,
MPOCHUMOE, 3allpellleHHOe, MpHUKa3blBaeMOE, MajoBeposTHOe. Bwmecre
MOJAJIbHBIA TJIarol W WHQUHUTUB 3HAYaIEro rjarojia oOpa3yloT
COCTaBHOE MOJIAJIbHOE CKa3yeMoe.

Hanpumep: It must be a great fun. - Jonocno 6vimo, smo ouenw
geceo.

| can’t really believe it. — 4, oeiicmeumenvro, ne moecy nosepums.

You should see a doctor. — Bam credyem obpamumucs k epauy.

Hamnbonee yacTo ynmoTpeOIsiroTCs ClIeAyOINUe MOIaIbHbIE TTI1ar0jIbl
u ux cuHonumbl can (be able) mous, ymems; must (have to odonorcen,
BIHYJICOCH — U3-3a  oOcmosmenvpcme)  OojiceH; May  803MOJNCHO,
seposimuo; Sshould credyem, need wyscno, mneobxooumo, allow
paspewams, nozeonsms (be allowed to).
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3aoanue 8. Jlonornume npeonodicenus, UCNONb3YSA NOOX0OAUUE NO
CMbBICTY MOOANbHble 2Na2onvl. Hekomopuvle mo2ym Ovimb ucnonb306aHul
HeCKOJIbKO pa3

must allow need(n't) can(not) could should may

1. All personnel go to the fire point if there is a fire.

2.You to enclose the invoice. It will be sent separately.

3.You press this material with a hot iron as it is too sensitive.

4. The database you to search for client names and addresses.

5. The speed with which a modem process data is measured in

bits per second (bps).

6. We network these computers because the systems are not

compatible.

7. We check the temperature regularly to make sure it doesn't

rise.

8. Here is a list of things we do to improve quality, and now we
prioritize them.

9. Leftover chemicals be disposed of safely.

10. Do not use with other products as it release dangerous fumes.

3aoanue 9. Omeemvme Ha B0NPOCHI, UCHONL3YL MOOAIbHYBIE
2nazo.vl

What time must you get up at work days?

When do you have to come to work?

Where can you go for lunch when you are at work?

What do you have to do at work?

How many days holiday can you have every year?

Do you have to go away on business?

How often do you need to raise the level of your professional skills?
Do you have to work at weekends? If yes, how often do you have to?
9. Can you choose the time to go on holiday? If you can, which season
do you prefer?

10. Can you get any bonuses at you work? What can you get them for?
11. Can you have any job promotion after you graduate from the
university? What position can you get?

NG WwNE
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3aoanue 10. H3zyuume epammamuueckuii mamepuan Hudxce U
8LINOIHUME 3A0AHUS]

Conditional Sentences ycrosnvie npednosiceruss MOTYT BBIpaXKaTh
peanbHble (YCIOBHbBIC MpeasioxkeHus | Tumna), MmajioBeposiTHbIE (YCIOBHBIE
npenoxenus |l tuna, HepeanbHble ycaoBUs (YCIOBHBIE MPEIITIOKEHUS
Il Tuma).

BpiaenstoT Takke HyJIE€BOW THUN YCIOBHBIX MOPEIIOKEHHU. DTOT
TUIl OMUCBIBAET CHUTYAl[MW, NPU KOTOPHIX BBIIOJIHEHHUE YCJIOBUSA W3
IPUIATOYHOTO MPEAJIOKEHUST HEM30€XKHO TMOBJICUET 32 COOO0M pe3ysbTar,
yKa3aHHBIM B TJIABHOM NPEIJIOKEHUU. B YCIOBHBIX MPEIJIOKECHUSIX
HYJIEBOIO THNA ¥ B TJIABHOM W B MOPUAATOYHOM MPEIJIOKEHHIX
ucnoib3yercs Present Simple.

Hanpumep: If a rock is permeable, it allows water or other fluids,
such as oil, to pass through it. — Eciu nopooa nponuyaema, ona
noszgonsiem 600e U OpyeUM IHCUOKOCMAM, MAKUM KAk Heghmo,
npoCauu8amsCsi.

If you press the button, the light turns on. — Ecau naosxcamo
KHONKY, 8KIIIOYAEMCsl C8em.

IlepBblii THI YCIOBHBIX IIPEJIOKEHUNW B AHIJIUMCKOM SI3BIKE
OTBEYAECT 3a «PEAIbHOE» YCIOBUE JCUCTBUSA, TNPEACTABICHHOTO B
npemioxkeHud. CoOBITHS 3TOTO YCIOBHOTO MPEIIOKEHUS OTHOCATCS K
OynymeMmy BpeMeHHU. Bo BceX YCIOBHBIX MPEMIOKEHUAX 00sS3aTEIHHO
OyayT MPUCYTCTBOBATh TaKWe COI03bI, Kak If eciu, when xoeoa, as soon
as xkax moavko, before oo moco xkax, till, untill 0o, after nocre wnn
apyrue. OCOOEHHOCThIO ATOTO THUIA YCJIOBHBIX MPEJIOKECHHUMN SBIISICTCS
TOT (pakT, 4TO mpocToe Oymymiee Bpems (Will + rmaron B mepBoit hopme)
ynotpeOisercs JIWIIb B TJIABHOM TIpeIOKEHHUU. B  mpumarouyHoM
NPEIJIOKEHUN TIOCJIE YKAa3aHHBIX COI030B MBI HCIIOJIB3YEM TOJIBKO
npoctoe Hactosiee Bpemsi (Present Simple). I[lepeBoauThs ero Mbl Bce
paBHO OyJieM OyayIIMM BPEMEHEM.

Hanpumep: If you follow the instruction, you will repair the fault
successfully. — Ecau cnedosamv uncmpykyuu, MOMCHO YCNEUHO
YCMPpanums nOIOMKY.
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Bropoil THI YCJHOBHBIX MNPENJIOKEHUN B aAHTJIUNCKOM S3bIKE
BBIPKACT MAJOBEPOSITHOE YCIIOBHE, KOTOPOE MOXKET OTHOCHUTHCS KaK K
HACTOSIIIIEMY, TaK U K OyAyiieMy BpeMeHu. [l Toro ytoObl 00pa3oBaTh
TAaKOH THIT YCIOBHOTO TMPEIOKEHUSI, HEOOXOAMMO B TIPUIATOYHOM
PEIOKEHUN YIIOTPEOUTH TJ1aroil B opMe MPOCTOTO WIH JJTUTEIHHOTO
npomieamero Bpemenn (Past Simple / Past Continuous), a B rj1aBHOM
NPEJIOKEHUN CO3/1aTh CIOXHYI0 (OpPMY COCIaraTeIbHOTO HAKIOHEHUS
u3 riaronoB should / would u mpocrtoro mHpuUHKUTHBA Iarojia 0e3 to.
Ecnu ke B MPUIATOYHOM MPEIIOKESHUN MBI HMEeM Tjiaron be, To ero
dbopMoOif cocllaraTeabHOr0 HaKJIOHEHHs OyaeT Were s BceX JIHII.
[Mommmo tnaromos should / would moxHO ynoTpebnsiTh MOIaIBHEIC
riaroisl could / might

Hanpumep: 1f 1 had an instruction manual, I would be able to
repair the device. — Ecau 6v1 y mens Oviia uncmpykyus, s Obl cMoe
NOUUHUMb NPUOOP.

Tperuidi THN YCIOBHBIX NPEIIOKEHUM B AHTJUKWCKOM SI3BIKE
XapaKTepU3yeTcs CBOMM OTHOIICHHEM K HepealbHBIM ACHCTBUSAM. B
ITUX TMPEUIOKEHUIX HEPEATbHOE YCIOBHE OTHOCUTCS K IMPOIIEIIICMY
BPEMCHH, a 3HAYHT, BBHITTOJIHCHUIO HE TOJICKUT HUKOUM oOpazom. [Ipu
CO3JaHMM TaKUX MPESIIOKCHHH HaM IMoHano0sATcs riaroisl should /
would (momampubie Taromer could / might) ¢ mepdexTHBIM
MHQUHUTUBOM O€3 to I TJIABHOTO MPEJIOKEHUS U I1aroiel B hopme
nporreaiero cosepmeHHoro Bpemenu (Past Perfect had + Past
Participle) B mpumatoqHOM MpeIIOKCHUH

Hanpumep: If they had replaced old equipment, they would have
had a lot of profit. — Eciu 661 onu moeoa 3amenunu obopyoosanue, onu
OBl NOTYUUIU MHO20 NPUOBLIU.

3aoanue 11. [lepeseoume Ha auenuuicKull 536K U OONOJHUME
VCII08HbBIE NPEDIONCEHUS.

1. Ecou Ow1 s mokymasn(a) MamuHy, st Obl Kynui(a) ...
2. Ecnm OBl 1 MOCTynuiI B YHUBEPCUTET paHblIe, TO ...
3. Ecnu 51 XopoI1110 moAroToBIOCh K 9K3aMeHaM, TO ...
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4. 51 6p11(a) 661 cuacTnuB(a), €CIH OHI ...

5. Ecnu ObI B IpONIOM TOTy HE MOBBICHIINCH 1IEHBI, TO ...

6. Eciu Ob1 y MeHs Obli1a BO3MOKHOCTh TTO€XaTh B OTIYCK, TO ...
/. Ecnu g ye3xaro KyJaa-To, To ...

8. Korna s orgpixaro, 1O ...

9. Ecim 51 nomxen (nomxHa) Ob11(a) paboTaTh B BHIXOAHBIE, TO ...
10. Korga y MeHs ioxoe HaCTPOEHHUE, TO ...

3aoanue 12. Hzyuume epammamudecKkuil Mamepuan Hudxjice

HpuyacTus. B aHIIIUICKOM f3bIKE €CTh MPUYACTUE HACTOSAILIETO
Bpemenu (Participle I), npuuactue npomenamero Bpemenu (Participle II)
u Perfect Participle. Ilpuuactue — 310 HeauvHass ¢GopmMa aHTIUHCKOIO
rjlarojia, KoTopas HMEeT CBOMCTBaMHM TJjlarojla, Hapeyuss U
NPUJIAraTeabHOrO.

[IpruacTie HACTOSIIETO BpPEMEHU OO0pa3yercss Mpu TOMOIIU
okoH4YaHus -iNg. [IpuyacTre HaCTOSAIIETO0 BPEMEHH COBMIAAET 1Mo Gopme
C TepyHAHEM, KOTOPBIH TaK)kKe MMEET OKOHYAaHHE -iNQ, HO HUX MOXKHO
paznmuunTh. [Ipudactue mo 3HaYeHUIO OJIMKE K MpujaraTeibHOMy, a
TEPYHINN — K CYIIECTBUTEILHOMY.

[IpyuacTie mpomIEAIIEr0o BpPEMEHU TakKKe HMEeT CBOWMCTBA
rjiaroja, TpujaraTeabHoro u Hapeuus. OHO HMEET JUIIb OJHY
HeU3MeHsIeMyI0 (opmy (3TO TpeThs (popmMa HENPaBUILHOTO TJIAroJia Wn
-ed ¢opma mnpaBmiabHOro). IlpuyacThe mpoIISAIIEIO BpPEMEHHU B
AQHTJIMACKOM  SI3BIK€  COOTBETCTBYET PYCCKOMY  CTpaJaTelIbHOMY
MPUYACTHIO.

THII IPUYACTUHSH A€M CTBUTEJIbHBIN 32J10T cTpajaTe/ibHbIU
3aJ10T
Participle | watching being watched
Participle 11 - watched
Perfect Participle having watched having been watched

[Ipuyactue  Hacrogiiero BpeMeHM oOO3HadaeT JeiCTBUE,
OJHOBPEMEHHOE C JEWCTBUEM, BBIPAXKEHHBIM CKazyeMbIM. lIpuuacrue
HACTOSAILIETO BPEMEHM YIIOTpeOsieTcsl il 0Opa30BaHUsl BPEMEH TPYMIIbI
Continuous.
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[Ipuuactue npomemamero Bpemenu (Participle II) ymorpebnsercs
1 oOpa3oBaHus COBEpIIEHHBIX (epdekTHbIX) BpeMén (Present Perfect
| Past Perfect). [Ipnyactre npomieamero BpeMeHH TakKe YIOTPeOIseTCs
1U1s1 0Opa30BaHUs CTPAAATEIILHOTO 3aJI0Ta.

[IpuyacTue mpoieaero BpeMeHu ynoTpeosieTcs: B PyHKIUIX:

1. HMEHHO# YacTH COCTABHOI0 CKa3yeMoro Iocie Iiaroyios: be
ovimob, feel uyecmeosams, 100K evicisioems, get cmanosumscs, become
cmanosumsbcs, u Ap. B stom cnyuae Participle II mepeBoautcsi Ha
PYCCKHMI SI3BIK CTpaJaTelbHbIM NPUYACTHEM, IPHIAraTeabHbIM K
HapEUYHEM.

Hanpumep:The equipment is broken. — O6opyoosanue cromano.

2. onpeacJicHus. HpI/I‘IaCTI/Ie MOZKCT HAXOIUTBLCA KaK IICpCUa
CYHICCTBUTCIIbHBIM, TaK U IIOCJIC HCT'O.

Hanpumep: The bridge built across the river is very reliable. -
Mocm, nocmpoenhblil uepes peKy, Ha0eldCceH.
The built bridge let travel from one part of the city to another much

faster. — Ilocmpoenuwiti mocm nozeonun bvicmpee nymeutecmso8ams U3
OOHOU Yacmu 20pooa 8 Opyeyio.

3. o0cTosiTeILCTBA BpeMeHU. B o370l PyHKIMM mnpuyactue
OTBEYAET Ha BOMpocC: Korga? A B QyHKIHMH O0OCTOSATEJbCTBA NMPUYUHBI
Ha BOIIPOCHI: TOYEMY? 10 KaKOW MpUYHUHE?

Hanpumep: When heated ice melts. — Ilpu naepesanuu 1eo maem.

4. CIOKHOTO JOTOJHEHHUS C CYIIECTBUTEIBHBIM B OOIIEM IA/IEKe
WM MECTOMMEHHEM B OOBEKTHOM (HE UMEHUTEIBLHOM) TAJEXKE.

Hanpumep: They heard the engine started. - Ouu ycavuuanu, umo
osuzamelb 3A6ecsl.
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3aoanue 13. /lononnume npeonodcenus, oopazo8as HeoOXO0OUMYHO
nO CMBICTLY YOpMY NPUYACMULL OM 2]1A20I08 8 CKOOKAX

1. I know the man pabomaroweeo (Work) in this sphere science.
2. We speak about the specialization ocrnosannozo (base) on
descriptive courses and elementary practical training.

3. Oxcuoas (Wait) for her they were watching TV programmes
about famous artists.

4. If uzyuas (study) the full range of subjects you will become a
good specialist.

5. The nawunarowuti (begin) scientist studied the explosives in
his father’s laboratory.

6. He had never been to school or University but had studied privately
and by the time he was twenty was a skilful chemist and excellent

linguist snaoerowuti (master) Swedish, Russian, German, French
and English.

7. When nac cnpocuau (ask) we were surprised.

8. They saw a cromannwiti (broke) apparatus in the laboratory.

9. We used coeounsitowyue (connect) components to assemble
this device .

10. They were happy paboras (work) with equal skill in every
branch.

11. He was the first scientist in Russia UCNONb3YIOUULL

(introduce) the microscope.
12. He was also one of the greatest Russian scientists who later became
the first uzopannsiii (elect) President of the Academy of Sciences.

3aoanue 14. Buvibepume u3 npunodicenus mekcm Nno NpoQuio
n0020MOBKU U NUCbMEHHO nepeseoume e20

3aoanue 15. Hanuwume pacckas o ceoeti 6yoyweti npogeccuu (10
— 15 npeonosicenuil) u 3anomuume e2o

33



KOHTPOJIBHAA PABOTA Ne3
3aoanue 1. H3zyuume cpammamudecKutl Mamepua Huxce

NupuHUTUBBI - HETUYHBIE (POPMBI TJ1aroja, 0003Ha4aroT TOJIBKO
NEUCTBHE, HE YKA3bIBAs HU JIMILA, HU YKCJA, OTBEYAIOT HA BOIPOCHL: YTO
nenatb? 4to cnenats? @DopManbHBIM MPU3HAKOM HH(PUHUTHBA B
AHTJIMHACKOM sI3bIKE SIBIIAETCS yacTula 1o, kotopas nepea UHGUHUTUBOM
B HEKOTOPBIX CIIy4asX OITyCKAETCA.

NHPUHUTUB B aHIVIMICKOM S3bIKE HMEET 4YeThipe (OpMBI B
NEUCTBUTENLHOM (aKTUBHOM) 3ajJioreé MW JIBE B  CTpaJaTeibHOM
(maccuBHOM). DOPMBI CTPAJATEIHFHOTO 3aJI0Ta UMEIOT JIUIb MPOCTON U
COBEpIIEHHBIM WHOUHUTHUB TEPEXOJHBIX TJArojioB, T.€. TJaroJios,
yHIOTPEOJISIEMBIX C JOTIOJHECHUEM.

TUTI MTHQUHUTHBA | IeliCTBUTEIbHBIN 3aJI0T | CTpaaaTeIbHbIH 3aJ10T
Indefinite to do to be done
to finish to be finished

Continuous to be doing HET

to be finishing
Perfect to have done to have been done

to have finished to have been finished
Perfect to have been doing HET
Continuous to have been finishing

NHPUHATUBBI MOTYT YIOTPEOIATHCS B CICAYIONIUX (QYHKIUSIX:

1. TMlopnexamee. B 310l pyHKIIMM MHOUHUTUB CTOUT B Haydale
OPEVIOKEHUS, Tepell CKa3yeMbIM, W TEPEBOJMTCS HEOIPEICICHHOU
dbopmoii Ti1arosa, UM CyIieCTBUTEIbHBIM.

Hanpumep: To make this car go faster means to change its design
totally. — 3acmasumv >my mawuny Oeucamvcs Ovicmpee 3Hauum
KapOUHAIbHO UBMEHUMb ee KOHCIMPYKYUIO.

Caoxnoe momaexamee (Complex Subject cybvexkmubiii
uHuHUMuUBHLIL ~ 0bOOpom)  TPEACTaBIsIET  CcCOOON  coueTaHue
CYHICCTBUTCIIBHOTO B NMMCHUTCIIBHOM ImaacixKe niin JIMYHOT O
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MECTOMMCHHSI B  HMMCHHUTEIBHOM  TAaJCKe,  BBIOJHSIONICTO B
OpeIOKEHUN  (PYHKIHMIO TOJUIeKalero ¢ MWHOUHUTHBOM. OTa
KOHCTPYKLUSI ~ CTPOMTCS MO  CICAYIOIIEH cxeMe: MoJjiexaliee
(CyLIECTBUTENIBHOE B OOIIEM WJIM MECTOMMEHHE B HWMEHHUTEIBHOM
najgexe) + ckazyemoe (0OBIUHO TIJIaroa B CTpajaTelIbHOM 3ajore) +
UHOUHUTHB.

Hanpumep: This equipment is proved to be the most reliable. -
Obopyoosarnue noomeepouno 8010 HAOEHCHOCHb.

2. HMMmeHHast dYacTh coCcTaBHOro ckasyemoro. Cremyer 3a
rJ1arojioM-cBsi3koit be (am, is, are, was, were, ...), KOTOpbIii HHOI/A
IEPEBOIUTCS KAK 3HAYUM, 3AKIIOYACMCS 8 MOM, 4moobl.

OpHako 93Ta K€ KOHCTPYKIHUS HCIIOJNB3YyeTCS M B 3HAYCHUU
IOJDKCHCTBOBAHUSA, T Irjaroji to be BBICTYIAeT B POJHM MOJAILHOIO
riaroja (CocTaBHOE IIaroJbHOE CKa3yeMoe).

OTIMYUTH OJHO 3HAYEHHE OT JOPYroro MOXKHO II0 TOMY, 4YTO
HOJJIC)KAIEEe B IPEIIOKEHHH C TJIArOJbHBIM CKa3yeMbIM 00O3Ha4yacT
JWII0 WM MPEeAMET, KOTOPBI MOMET caM OCYIIEeCTBUTh JEHCTBUE,
BBIPAYKCHHOEC HH(PUHUTHBOM.

Hanpumep: He is to master new technology a short time.
(rmarosibHOE cKazyemoe). — OH 00 ceH 061a0emb HOB0U MeXHON02Uuel 8
KOPOMKUU CPOK.

3. YacThb COCTABHOIO IJIArOJbHOI0 CKAa3yeMoOro ¢ MOJAIbHBIMU
[JIaroJiamMu, 3a KOTOPHIMH WHGUHHUTHB yIoTpeoisercs 0e3 vactuibl tO.
Hckmouenns coctaBisitor have 10 odonowcen, ewvinyacoen, ought to
0oJIceH, credyem (MOpAbHulL 00712, o0bs3amenvcmeo) W T.J., 3a
KOTOPBHIMA HH(UHUTHB CTAaBUTCS TOCIIC YacTUIIHI 0.

Hanpumep: You ought to apologize. — Tebe credyem uzeunumscsi.
| have to finish my report by the end of the week. — X donorcen
3AKOHYUMb OOKIAO K KOHYY Heoell.

4. Jlomoanenme. Ilocie riarojoB, BbIpaXarolux IIpHUKa3aHUE,
npock0y, mooyxaenue: tell cosopums; order npuxkazvieams; command
npukasvieamo, Make zacmaesnsimo; CaUSE 3acmasisamo, NPUHYHCOAMD;
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induce nobyacoams; compel svinyscoams, npunysrcoams; ask npocumeo;
request npocumw; advise cosemosams; allow paspewams; enable
oasams 8o3modicnocmy; forbid sanpewams n 1.10.

Hanpumep: If you want to stop, release the lever. — Eciu 6wl
xomume ocmaHoeumbsCs, omnycmume pvldide.

A troubleshooting guide explains how to solve the problems. -
Hncmpykyus no ycmpanenuio Hedocmamrkos 00biACHAem, KAK peuiunms
npooiemol.

[Tocne MHOTMX TIpHUJIaraTeIbHBIX B coueTaHuu be (am / is / are win
was / were) + npunarareiabHoe + to HHPUHUTUB

Hanpumep: The engine is ready to start. — /Jsucamenv comos x
3anycKy.

It was impossible to repair the damage. — bwuio HeozmodcHo
ycmparnumbs noepeofcéeHue.

Cnoxnoe  pgomosHenme (Complex  Object  o6wexmuwiil
ungunumuenvtii. - oo6opom). COCTOMT U3  CYIICCTBUTCIBHOIO B
UMEHUTEIPHOM TIAZC)KE€ WM JIMYHOTO MECTOMMEHHS B OOBEKTHOM
najeke U WHPUHUTHBA. DTa KOHCTPYKIUS CTPOUTCSA IO CICAYIOMEH
cXeMme: IMojIexkaliee + ckazyemMoe B JACHCTBUTCIBHOM 3ajore -+
CYIIECTBUTEIHLHOE B UMECHHUTEILHOM TAJC)KE WM JTUIHOE MECTOMMCHHUE
B 00BEeKTHOM Tmajexe + wHGuUHUTHB. [locie riaronoB 4yBCTBEHHOTO
BocnpuaTHs: hear caviwams, See eudemwn, Watch wnabarooame,
cmompems, feel uyecmeosamon, observe nabarooams, Notice 3ameuats u
ap., Mmake 3zacmasrsmes. Tlocie 3THUX  TIArojoB  HHPUHUTHB
ynotpeoisierca 0e3 4acTuilbl to.

[Tpn mepeBoje KOHCTPYKIIMM Ha PYCCKHH SI3bIK, TOYTH BCET/Ia
UCTIOJIb3YETCS MMPUAATOYHOE MPETIOKCHHE.

Hanpumep: We want + all operating problems + to be solved. -
Mvr xomum, umobwi 6ce mexyujue npodiiemol ObLIU PeULeHblL.

The low pressure causes + the valve + to close. — Huskoe
oaesyenue 3acmasisem Kianamu 3AKpbleambsCAl.

36



5. Onpenenenne. NHPUHUTHUB CTOUT TOCHE CYIIECTBUTEIBHOTIO,
HEOIPEICIEHHOTO MECTOMMEHUS, MOPSJKOBOIO UYHCIUTEIBHOTO H
oTBeyaeT Ha Borpoc kakon?. Mupunutus Indefinite Active, To oH yarie
NEePEeBOAUTCS HEONPEACICHHOU (PopMOH Tiarona.

Hanpumep: There was a strong possibility to damage the device. -
Cywecmeosana 601bUlas 8epoOSIMHOCTb NOBPEOUMb YCIMPOUCMBO.

NupunutuB B (QYHKIUKM  ONpEACIICHHS  YacTO  BBbIpaKaeT
BO3MOKHOCTb, CIIOCOOHOCTh WJIM JIOJDKCHCTBOBAHHME M TIEPEBOJUTCS
OPUAATOYHBIM OMNPEACIUTEIbHBIM MPEIOKEHUEM, OOBIYHO C COI030M
KOTOPBIH.

Hanpumep: The preliminary analyses to be produced can take
three weeks. — [llpedsapumenvholii ananus, Komopwvliii HeoOXOOUMO
npouszeecmu, mMoaicent 3adHANb mpu Heoelu.

6. O0cTosiTesibeTBO. OTBEUAaET HAa BONPOCH 3aueM?, movyemy? u
T.I. MOXET CTOSATh B Ha4aJle U B KOHLE npeasioxkeHus. [lepeBoaurcsa Ha
PYCCKHH C COIO30M YTOOBI, IJI TOT0 YTOOBI.

Hanpumep: To break pieces of rock there are special tools at the
ends of each robot arms. - Ymobwr pazoume xycku nopooel,
Cyuecmayiom cneyuaibHvle NPUcCnocoOIeHUs Ha KoHyax pyk poboma.

To get the equipment in time you should pay in advance. — Ymoowi
608peMs.  nonyuums  000pyoosaHue, 6aAM  HEOOXO0UMO  BHeCcmu
npeooniamy.

3aoanue 2. Ilepeseoume  npeonodxcenus,  coodepiicaujue
UHGUHUMUBHL

1. To solve the problems of environment protection we must create
ecological data banks with the state and local authorities and
businessmen’s support.

2. Experiments allowed him to discover the properties of new chemical
elements.
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3. To prevent water entering the cavity of the wall, moisture barriers are
used on the external surface and vapour barriers are used on the internal
face.

4. Sound-deadening material is used to reduce sound passing from one
room to another.

5. Peat is considered to be the lowest grade of coal because of its high
water content.

6. My job is to make holes in rocks so that the samples of the rock can be
taken and to insert explosives for blasting.

8. To check whether there is any oil at a site an exploratory well, or wild
cat id to be dug.

9. Cracking process uses heat, pressure and catalysts to break up large
molecules of heavy hydrocarbons into small molecules of light
hydrocarbons.

10. Collectors are special devices to remove solids from the gas.

11. It also allows the rover to go over high rocks.

12. To prevent a car from moving pull a parking brake.

13. I’'m pleased to report that our synthetic motor oils provide extremely
fast lubrication of moving parts.

14. Incineration isn’t the safest way to utilize plastics.

15. Cables consisting of several copper wires each with a shield are
known as twisted pair cables.

16. To send out information is to transmit.

17. Nuclear power plants began to be commissioned from mid-fifties.

18. The high voltage electricity transmission network was created in
order to transport electricity over long distances from big power plants.

3aoanue 3. Ilepesedoume He3aKOHYEHHbIE NPEONONCEHUS U
OONONIHUME  UX, UCHONb3YA  UHGUHUMUBHL U  UHOUHUMUBHDIE
xoncmpykyuu (Complex Object, Complex Subject)

1. 4 moctynun B KuzSTU, 9To0#r ...
2. 51 xoten OFI ...

3. [TepBoe, uToO s cnenaro, Kak ciaM 3K3aMEHBI — 3TO ...
4. Ecnu 51 He 3Hal0, KaK M0JIb30BaThCS Y€M-TO, TO o ...
5. 51 nymaro, 9T0o caMasl TpyAaHasl BEIIb — 3TO ...

6. A yBepeH, 4ToO ...
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7. Most naBHAA MeuTa — 3TO ...

8. 4 xouy, 4T0OBI MOU OJIU3KHUE ...

9. Yueba, oka3pIBacTCH ...

10. O6pazoBanue 0€3 COMHEHUSI HEOOXOAUMO JJI ...

3aoanue 4. Hzyuume epammamudecKuil Mamepuan Hudxice

B aHrmicKkoM S3bIKE €CTh HECKOJBKO CIOCO00B BbIPAaKaTh
Oyayuiue CUTyalluu:

1. mpocroe Hacrtosmiee Bpemsa (Present  Simple) woxer
yIOTPEOIAThCS U YKa3aHWsS Ha JACHCTBUE B OyayIeM, €ClIH pedb HJICT
0 IHKJIMYECKUX, IIOBTOPSIOMIMXCS COOBITUSAX MM JACHCTBHE IIPOMCXOIUT
COTJIaCHO OIPEACIEHHOMY pacIUCaHUI0, rpadUKy WIH IPOrpaMMe.
dopma MPOCTOro HACTOSIIEr0O BPEMEHH TaKXKe MCIOIb3YETCS B
IPUIATOYHBIX MPEII0KCHUIX BPEMEHHU U YCIOBHSL.

Hanpumep: The exhibition opens in May and closes in June. —
Bwicmaska OomKpoemcs 6 mae u sasepuium pa6omy 6 UIOHE.
The plane arrives at 10.30. — Camonem npubwisaem ¢ 10.30.

2. HacTosiee JUIMTENbHOE BpeMmeHs riarojioB  (Present
Continuous) aJis1 BBIpaKEHUSI paHEEe HAMEUYEHHOTO JEHCTBHUS WIH
COOBITUS, U €CIHM JJI1 3TOr0 OBLIM BBIIOJTHEHBI WM BBITOJHIIOTCS
IPYTHE MOJATOTOBUTEIIBHBIE IEUCTBUS, €ECTh JIOTOBOPEHHOCTb.

Hanpumep: WWhen are we moving to a new administrative building?
— Kozoa mwvl nepeesoicaem 6 Hosoe aomunucmpamusHoe 30anue?

We are starting the conference in 5 minutes. — Mwv nauunaem
KOH@epeHyuio yepe3z 5 MUHym.

3. be-going-to cobupamecs umo-mo Oenams. Ynotpebasercs,
KOTJla IPUHSATO PEIICHNE BBIMOIHUTh KaKOe-ITu00 AeHCTBHE MM KaKue-
au00 JEWCTBUS TMPEACKA3bIBAIOTCS, OCHOBBIBAICH HAa HMEIOMICHCS
uH(popmanuu.
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Hanpumep: We are going to use plastic packaging. — Mour
cobupaemcsi  UCNONbL308AMb  NAACMUKOBYIO  YNAKOBKY  (NPpUHAMO
peuerue).

The substance is going to dissolve in the solution. — Bewecmso
pacmeopumsvcsi (cobupaemcs pacmeopumuscsi) 8 pacmeope
(ananuzupyem cumyayuio).

4. I'naron Will ynotpebmsieTcst 17151 BBIpaKCHHS:

1. BHe3amHOI0, HE 3alIAHUPOBAHHOTO PEIICHUS CBEPIIUTh KaKOE-
1100 JENCTBUE

Hanpumep: Your colleague: Our boss called when you were out.
You: OK. I'll call him back. — Baw xonneca: 36onun navanvruk,
noka mebs He owin0. Bol: Xopowo. A nepessonio.

2. BBICKA3bIBaHUS MHCHHA, IIPCHIIOJIOXCHUA, IIPOTHO3a IIOI'OJbI,
PE3YyJIbTATOB CIIOPTUBHBIX COCTS3aHUU

Hanpumep: | think the delivery will be delayed. — 4 dymaro, umo
nocmaska 6yoem 3a0epicanda.

3aoanue 5. Hanuwume 10 npednosicenuti o mom,

1. umo 6wl cobupaemecv Oeramv 8 OyOyulem, JUYHbIX NIAHAX HA
onudcauuee 6yoyuee;
2. Kak 8bl npeocmasisieme 8auly HCUu3Hs uepes 5 jiem.

3aoanue 6. [Ipouumaiime mexcm u Kpamxko obooOwume 0CHOBHOE
cooepoicanue npouumannozo (10 — 15npeonooicenut).

Exercises That Will Make You A Better Engineer
Posted on 23rd Jul 2013 by Bogdan Carstoiu in CEO's Blog

It is so easy to distinguish an engineer (or an engineer to be) from a
non-engineer. When we interview people for a software engineering
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position, we want to determine how much of an engineer the candidate
is. That’s why we ask a fair amount of questions apparently unrelated to
software. Real engineers focus on the problem, break it into pieces, and
analyze them. They translate the problem into their “own words”,
making analogies with common, easy-to-understand processes. Once
their solution is challenged, they are able to optimize and explain it.

Non-engineers on the other hand tend to scratch the surface of the
problem and come up with a quick solution. When challenged with
questions, they get defensive saying that it’s not something they ever
studied or ever did and that’s why they cannot propose a better solution.
The truth is not everyone is born to be an engineer. And still, many
schools pretend to be able to train people in becoming one. Jokes aside,
engineering 1s not something you are born with, well ... maybe
exceptional capabilities. Anyone can train to become a decent engineer.
Unfortunately, schools are not of great help. For example, software
engineering schools train students in a lot of things, because knowing as
much as possible about computers is definitely good. Certainly, it’s
necessary, but not enough.

Computing helps people and the final goal of a software engineer is
to make things possible. Of course, the way things are built matters, but
the final objective is to improve someone’s life. Many times, engineers
forget about the final goal, usually because they are educated to focus on
the inner layers.

Fortunately, there are ways you can train yourself to become a
better engineer.

1. Ask Yourself Questions. A Lot Of Them!

| do not mean questions related to your work (I assume you are
already doing this), but situational questions in general. In short, be
inquisitive. | remember that, when | was about seven years old, | noticed
that generally the braking distance does not depend on the car weight.
For almost a month, I tried to find an explanation for it...

It might seem pointless to ask yourself questions for which you can very

easily find the answer on the Internet, but training your brain is really a

good thing. Some people prefer to lift weights, you should lift problems.
2. Validate Your Findings.

Assuming you’ve already found some answers, do some research
on the Internet. Understanding how far your approach was from ideal
may be very rewarding.

41



3. Put Yourself In Charge.

There are many ways to do a specific thing, but some ways are
better than others. Engineers are change agents. You can imagine what
would have happened if Einstein had taken everything for granted. Yes, |
think Einstein was a great engineer, as he was able to connect the dots.

4. Learn How To Ask Questions.

No matter who you ask questions — yourself or others, there has to
be a process that starts with the overall picture and ends with the last
detail. To me, the process of asking questions is very much like Google
Maps. First, you get the picture of the entire region and afterwards you
may zoom in. The basic set of questions imply at least a “what”, a
“how”, a “when”, and a “where”. Sometimes, you may need to ask more,
but always ask “what” and “how” (in this order).

Having a strategy for asking questions is one of the most important
things you can do — never break the rule and try to make other people
follow the process. Otherwise, simple things like meetings, for instance,
can turn into mess.

5. Don’t Be Afraid Of Making Mistakes.

Great engineers make big mistakes. People who do not want to
make mistakes live by the book. For example, in software engineering
there is a solution for almost anything. All you need is a little bit of
research. | like it when people still try to build greater things, even
though they failed in the past. It’s really no shame to fail. With
engineering in particular, lots of things can go wrong and many lands
remain unexplored. Because most people choose to walk the line.
| do not particularly like people who give up once they discover that
other people tried the same thing and failed. Before anything else, it is
important to understand why other attempts failed. Just because other
people failed doesn’t mean you should abandon.

6. Don’t Be Afraid Of Fixing Mistakes.

Always fix and improve. For example, very few people are able to
acknowledge mistakes and fix them. When it comes to engineering,
denying mistakes leads to extremely poor results. In software
engineering, this may turn out to be a big issue, because things can get
crazy when you somehow know that a component is broken and, instead
of fixing it, you simply wrap it up with layers that eventually try to deal
with the source of failure.
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7. Befriend The Impossible.

If you assume something is not going to happen simply because
chances are slim, bad news — it will in fact happen at the worst moment
possible. As an engineer, try to identify the things that got overlooked
and anticipate the worst-case scenario; there might be a few. Predicting
the unpredictable is a highly important engineering task!

It is actually hard to be a good software engineer. Computing can
be very anti-engineering, as it’s closer to mathematics than to physics.
The already known resolution is the best place to start. This makes
people forget about engineering and, eventually, even promising
engineers take the paved road.

3aoanue 1. Buvibepume us NPUNLOHCCHUSL mekcm,
coomeemcmeyowull.  npopuaio  no020mosKu, npovumatime e2o0 U
0boowume cooepoicarue (10— 15) npednosrcerutl

3aoanue 8. Hanuwume pacckaz 00 u36ecmHom yueHom /
usobpemamene u ezo e6kaade 6 uayky / uzobopemenuu (10 — 15
NpeolodNCeHUll) U 3aNOMHUME €20
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Texts for electrical engineers
What Is Electrical Engineering?

Electrical engineering is
one of the newer branches
of engineering, and dates
back to the late 19th
century. It is the branch of
engineering that deals with
the technology of
electricity. Electrical
~ engineers work on a wide
range of components, devices and systems, from tiny microchips to huge
power station generators.

Early experiments with electricity included primitive batteries and
static charges. However, the actual design, construction and
manufacturing of wuseful devices and systems began with the
implementation of Michael Faraday's Law of Induction, which
essentially states that the voltage in a circuit is proportional to the rate of
change in the magnetic field through the circuit. This law applies to the
basic principles of the electric generator, the electric motor and the
transformer. The advent of the modern age is marked by the introduction
of electricity to homes, businesses and industry, all of which were made
possible by electrical engineers.

Some of the most prominent pioneers in electrical engineering
include Thomas Edison (electric light bulb), George Westinghouse
(alternating current), Nikola Tesla (induction motor), Guglielmo Marconi
(radio) and Philo T. Farnsworth (television). These innovators turned
ideas and concepts about electricity into practical devices and systems
that ushered in the modern age.

Since its early beginnings, the field of electrical engineering has
grown and branched out into a number of specialized categories,
including power generation and transmission systems, motors, batteries
and control systems. Electrical engineering also includes electronics,
which has itself branched into an even greater number of subcategories,
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such as radio frequency (RF) systems, telecommunications, remote
sensing, signal processing, digital circuits, instrumentation, audio, video
and optoelectronics.

The field of electronics was born with the invention of the
thermionic valve diode vacuum tube in 1904 by John Ambrose Fleming.
The vacuum tube basically acts as a current amplifier by outputting a
multiple of its input current. It was the foundation of all electronics,
including radios, television and radar, until the mid-20th century. It was
largely supplanted by the transistor, which was developed in 1947 at
AT&T's Bell Laboratories by William Shockley, John Bardeen and
Walter Brattain, for which they received the 1956 Nobel Prize in physics.

What does an electrical engineer do?

"Electrical engineers design, develop, test and supervise the
manufacturing of electrical equipment, such as electric motors, radar and
navigation systems, communications systems and power generation
equipment, states the U.S. Bureau of Labor Statistics. "Electronics
engineers design and develop electronic equipment, such as broadcast
and communications systems — from portable music players to global
positioning systems (GPS)."

If it's a practical, real-world device that produces, conducts or uses
electricity, in all likelihood, it was designed by an electrical engineer.
Additionally, engineers may conduct or write the specifications for
destructive or nondestructive testing of the performance, reliability and
long-term durability of devices and components.

Today’s electrical engineers design electrical devices and systems
using basic components such as conductors, coils, magnets, batteries,
switches, resistors, capacitors, inductors, diodes and transistors. Nearly
all electrical and electronic devices, from the generators at an electric
power plant to the microprocessors in your phone, use these few basic
components.

Critical skills needed in electrical engineering include an in-depth
understanding of electrical and electronic theory, mathematics and
materials. This knowledge allows engineers to design circuits to perform
specific functions and meet requirements for safety, reliability and
energy efficiency, and to predict how they will behave, before a
hardware design is implemented. Sometimes, though, circuits are
constructed on "breadboards,” or prototype circuit boards made on
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computer numeric controlled (CNC) machines for testing before they are
put into production.

Electrical engineers are increasingly relying on computer-aided
design (CAD) systems to create schematics and lay out circuits. They
also use computers to simulate how electrical devices and systems will
function. Computer simulations can be used to model a national power
grid or a microprocessor; therefore, proficiency with computers is
essential for electrical engineers. In addition to speeding up the process
of drafting schematics, printed circuit board (PCB) layouts and
blueprints for electrical and electronic devices, CAD systems allow for
quick and easy modifications of designs and rapid prototyping using
CNC machines. A comprehensive list of necessary skills and abilities for
electrical and electronics engineers can be found at MyMajors.com.

Electrical engineering jobs and salaries

Electrical and electronics engineers work primarily in research and
development industries, engineering services firms, manufacturing and
the federal government, according to the BLS. They generally work
indoors, in offices, but they may have to visit sites to observe a problem
or a piece of complex equipment, the BLS says.

Manufacturing industries that employ electrical engineers include
automotive, marine, railroad, aerospace, defense, consumer electronics,
commercial construction, lighting, computers and components,
telecommunications and traffic control. Government institutions that
employ electrical engineers include transportation departments, national
laboratories and the military.

Most electrical engineering jobs require at least a bachelor's degree
in engineering. Many employers, particularly those that offer engineering
consulting services, also require state certification as a Professional
Engineer. Additionally, many employers require certification from the
Institute of Electrical and Electronics Engineers (IEEE) or the Institution
of Engineering and Technology (IET). A master's degree is often
required for promotion to management, and ongoing education and
training are needed to keep up with advances in technology, testing
equipment, computer hardware and software, and government
regulations.

As of July 2014, the salary range for a newly graduated electrical
engineer with a bachelor's degree is $55,570 to $73,908, according to
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Salary.com. The range for a mid-level engineer with a master's degree
and five to 10 years of experience is $$74,007 to $108,640, and the range
for a senior engineer with a master's or doctorate and more than 15 years
of experience is $97,434 to $138,296. Many experienced engineers with
advanced degrees are promoted to management positions or start their
own businesses where they can earn even more.

The future of electrical engineering

Employment of electrical and electronics engineers is projected to
grow by 4 percent between now and 2022, because of these
professionals’ "versatility in developing and applying emerging
technologies,"” the BLS says.

The applications for these emerging technologies include studying
red electrical flashes, called sprites, which hover above some
thunderstorms. Victor Pasko, an electrical engineer at Penn State, and his
colleagues have developed a model for how the strange lightning evolves
and disappears.

Another electrical engineer, Andrea Alu, of the University of Texas
at Austin, is studying sound waves and has developed a one-way sound
machine. "l can listen to you, but you cannot detect me back; you cannot
hear my presence," Alu told LiveScience in a 2014 article.

And Michel Maharbiz, an electrical engineer at the University of
California, Berkeley, is exploring ways to communicate with the brain
wirelessly.

The BLS states, "The rapid pace of technological innovation and
development will likely drive demand for electrical and electronics
engineers in research and development, an area in which engineering
expertise will be needed to develop distribution systems related to new
technologies."
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Texts for mechanical Engineers

What is Mechanical Engineering?

Z

se  Mechanical engineering is
zgf one of the oldest branches of
é engineering, dating back to
when the first wheels were

put to practical use by
mounting them on an axle to
make a cart. Throughout
recorded history, people
have been inventing and

~ building increasingly more

sophlstlcated deV|ces and machlnes in order to improve the conditions of
life. Many of the machines we encounter every day — cars, appliances,

tools and climate control systems — were made possible by mechanical
engineers.

"Mechanical engineering dates to ancient Greece and China, where
mechanisms like screw pumps, steam engines, clocks, seismometers and
even differential gears were invented,” according to the American
Society of Mechanical Engineers (ASME). Pioneers in the field — people
who built the machines for which they became famous - include
Archimedes (Archimedes’ screw pump, block-and-tackle pulley, etc.),
Johannes Gutenberg (movable-type printing press), James Watt (steam
engine), Robert Fulton (steamboat), Eli Whitney (cotton gin) and Henry
Ford (automobile assembly line).

One of the most significant drivers of innovation in the field of
mechanical engineering, particularly in its earliest stages, has been war,
according to the Viterbi School of Engineering at the University of
Southern California.

“Mechanical engineers can create basic commodities that an every-
day person would use, or other highly valued items for the military or
government,” the school's website states. Catapults, battering rams,
chariots and siege towers were all the products of mechanical
engineering. Many of the machines of modern warfare, such as armored
vehicles, ships, aircraft, artillery and firearms, also owe their existence to
mechanical engineers.

¥ \
N\
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What does a mechanical engineer do?

Simply put, "mechanical engineering deals with anything that
moves," according to the Fu Foundation School of Engineering and
Applied Science at Columbia University. Mechanical engineers still use
basic components that have been known and used for centuries — such as
wheels, axles, levers, screws, springs and hinges — to make machines
such as vehicles, farm machinery, household appliances, robots and
industrial equipment. Mechanical engineers also design sub-assemblies
for these machines, including control systems and instruments as well as
individual parts.

Movement can be powered by the muscles of humans or animals,
heat and pressure of combustion, hydraulic or pneumatic actuators,
electromagnetism, gravity or springs of all shapes and sizes. Therefore, a
mechanical engineer must be familiar with all of these basic motion and
power components in order to design more complex devices. For
instance, in an automobile, the starter motor uses electromagnetism; the
engine is powered by expansive pressure from the combustion of
gasoline; the power steering, brakes and automatic transmission use
hydraulic pressure; and the suspension system uses springs.

Mechanical engineering is one of the broadest engineering
disciplines, according to the U.S. Bureau of Labor Statistics (BLYS).
Mechanical engineers must have a basic working knowledge of many
other areas of engineering, including structural, aerospace, computer and
electrical engineering. Additionally, they should be familiar with
instrumentation and control, manufacturing processes and materials in
order to design devices that can be built efficiently and at a reasonable
cost.

Critical skills needed in mechanical engineering are an in-depth
understanding of physics, mathematics and materials. This knowledge
allows engineers to calculate failure conditions based on the dimensions
of a part, the properties of its material and the conditions under which it
will operate. An engineer can then specify the required dimensions and
materials of a part so it can withstand a given force.

Engineers work with many types of materials, including metals,
ceramics, polymers and composites. In "Mechanical Behavior of
Engineering Materials" (Springer, 2007), Joachim Roesler, Harald
Harders and Martin Baeker write that it is very important for mechanical
engineers to study the mechanical behavior of materials. Knowing the
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properties of these materials, such as their density, hardness, tensile
strength, bulk modulus and bending strength, allows mechanical
engineers to calculate how these materials will perform under stresses
such as compression, tension, bending and twisting as well as under
various environmental conditions of temperature, pressure, corrosive
gasses and liquids, and even radiation. They also need to be able to
predict how these materials will stand up over an extended period of
time.

More and more, mechanical engineers rely on computer-aided
design (CAD) and computer-aided manufacturing (CAM) systems, so
proficiency with computers is essential. According to theUniversity of
Pittsburgh website, "To design all the machines that use and produce
power, today's mechanical engineers use CAD / CAM drawing programs
to draft their designs exactly before any manufacturing and testing is
done." In addition to speeding up the drafting process, CAD systems
allow for quick and easy modifications of designs, three-dimensional
(3D) visualization of finished parts and assemblies, and rapid
prototyping using 3D printing and computer-aided manufacturing
(CAM) software with computer numeric controlled (CNC) machine
tools. A comprehensive list of necessary skills and abilities for
mechanical engineers can be found at MyMajors.com.

Mechanical engineering jobs and salary

According to the BLS, "Mechanical engineers generally work in
professional office settings. They may occasionally visit worksites where
a problem or piece of equipment needs their personal attention.
Mechanical engineers work mostly in engineering services, research and
development, manufacturing industries, and the federal government."

For most jobs, mechanical engineers need at least a bachelor’s
degree in engineering, and many employers, particularly those that offer
engineering consulting services, also require certification as a
Professional Engineer. A master's degree is often required for promotion
to management, and ongoing education and training are needed to keep
up with advances in technology, materials, computer hardware and
software, and government regulations. Additionally, many mechanical
engineers belong to the American Society of Mechanical Engineers.

According to Salary.com, as of July 2014 the salary range for a
newly graduated mechanical engineer with a bachelor's degree is

50



$52,626 to $74,524. The range for a mid-level engineer with a master's
and five to 10 years of experience is $73,238 to $108,609; and the range
for a senior engineer with a master's or doctorate and more than 15 years
of experience is $95,251 to $141,806. Many experienced engineers with
advanced degrees are promoted to management positions or start their
own businesses where they can earn even more.

The field of mechanical engineering is expected to grow. The BLS
states, "Employment of mechanical engineers is projected to grow
5 percent from 2012 to 2022, slower than the average for all occupations.
Job prospects may be best for those who stay abreast of the most recent
advances in technology." Having good grades from a highly rated
institution should give a job seeker an advantage over the competition.

Look for top-rated mechanical engineering programs at
TopUniversities.com.

Jim Lucas is a freelance writer and editor specializing in physics,
astronomy and engineering. He is general manager of Lucas
Technologies.
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Texts for chemical engineers

What is chemical engineering?

Chemical engineering is the study and practice of transforming
substances at large scales for the tangible improvement of the human
condition. Such transformations are executed to produce other useful
substances or energy, and lie at the heart of vast segments of the
chemical, petroleum pharmaceutical and electronic industries.

: Chemical engineering differs from
| chemistry mainly in the focus on large
scales. The definition of "large" is a bit
arbitrary, of course, but is set mainly by
the scale of wuseful commercial
production. Typically, this scale ranges
from barrels to tank cars, whereas the
chemist tends to be concerned about sizes

ranglng from V|als to beakers

Chemical engineering has been practiced in rudimentary form since
at least the great Roman road-building projects that began about 300
B.C. The cement used for pavement was based on the contemporary
Hellenistic formula employing lime, a calcined (heated) form of calcium
carbonate. However, academic programs in the U.S. formally called
"chemical engineering” — or something similar — originated only near the
start of the 20th Century.

For many years, most chemical engineers took jobs in the oil or
petrochemical industry. Job functions typically involved the
development or operation of processes to convert oil-based feed stocks
into energy or other useful chemical products ranging from fibers for
clothing to lubricants to fertilizers. In recent decades, however, job
descriptions have become far more diverse. Chemical engineers often
develop or operate processes to create products ranging from integrated
circuits to disease-fighting drugs to fuel cells. Some recent graduates use
a chemical engineering bachelor's degree as a launching pad for careers
as physicians or patent attorneys.

Have you ever washed a load of your laundry with Tide detergent?
Or enjoyed a slice of DiGiorno pizza? If so, you have experienced the
University of Illinois' Chemical and Biomolecular Engineering program
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firsthand. These products and those listed below were developed by our
graduates.

What will you create?
. The world's smallest fuel cell . Cascade®

. Foaming insulation . Lays Stax®

. Tide® « Smirnoff Ice®

. DiGiorno® pizza . Budweiser®

« Wrigley® 5 gum « Liquid Clorox 2®

. Pantene® shampoo « Cheerios®

. Cottonelle® tissue . Chocolate Altoids®
« Kleenex®

What do Chemical Engineers Do?

It would take too long to list all the products that are impacted by
chemical engineers, but knowing what industries employ them may help
you comprehend the scope of their work.

Chemical engineers work in manufacturing, pharmaceuticals,
healthcare, design and construction, pulp and paper, petrochemicals,
food processing, specialty chemicals, microelectronics, electronic and
advanced materials, polymers, business services, biotechnology, and
environmental health and safety industries, among others.

Within these industries, chemical engineers rely on their knowledge
of mathematics and science — particularly chemistry — to overcome
technical problems safely and economically. And, of course, they draw
upon and apply their engineering knowledge to solve any technical
challenges they encounter. Don't make the mistake of thinking that
chemical engineers only “make things,” though. Their expertise is also
applied in the areas of law, education, publishing, finance, and medicine,
as well as in many other fields that require technical training.

Specifically, chemical engineers improve food processing
techniques, and methods of producing fertilizers, to increase the quantity
and quality of available food.

They also construct the synthetic fibers that make our clothes more
comfortable and water resistant; they develop methods to mass-produce
drugs, making them more affordable; and they create safer, more
efficient methods of refining petroleum products, making energy and
chemical sources more productive and cost effective.
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Chemical engineers also develop solutions to environmental
problems, such as pollution control and remediation.

And yes, they process chemicals, which are used to make or
Improve just about everything you see around you.

Chemical engineers face many of the same challenges that other
professionals face, and they meet these challenges by applying their
technical knowledge, communication and teamwork skills; the most up-
to-date practices available; and hard work. Benefits include financial
reward, recognition within industry and society, and the gratification that
comes from working with the processes of nature to meet the needs of
society.

How do chemical engineers think?

The unique focus perspective of this discipline can be represented
by an extension ladder, shown in the figure. The two uprights of this very
useful tool represent the two primary physical foundations upon which
all of chemical engineering rests: chemistry and transport. Here,
"chemistry"” refers to the rates and extents of transformation among
substances; "transport" refers to the movement of mass, energy or
momentum.

The rungs of the ladder represent the mathematical balance
equations that connect chemistry and transport. The balance equations
can be time-dependent or steady-state. Whatever their nature, however,
these balance equations are rarely written in their own right; they are
almost always written to optimize or control some variable within them.
The rungs, therefore, also represent the use of balance equations for the
optimization and control of useful commercial processes.

Chemical engineering embraces an enormous range of size scales
in a fully integrated way — ranging from atoms to oil tankers. The figure
represents this notion by three extension segments, representing length
scales corresponding to the microscopic, the bench scale (or "unit
operation" in the lingo of the discipline) and the factory. At the
molecular level, the balance equations might incorporate variables like
temperature or pressure. At the unit operation level, the key variables
might be flow rate or controller gain. At the factory level, the variables
might be operating cost or overall production rate.

The ladder idea provides more than a simple picture of the
conceptual structure of chemical engineering, however. The idea also
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illustrates an important point about the use of this structure. Consider
how a house painter uses a ladder. The skilled painter moves continually
up and down the rungs as circumstances dictate. When carrying materials
and brushes to the third floor, the painter may climb rapidly, covering a
great deal of territory. When scraping the stubborn shavings from an old
window, however, the painter may need to stay on one particular rung
for a long time. Good painting requires a constellation of climbing skills
integrated judiciously: knowing when to climb, when to descend, when
to overlap ladder segments, how to lean, how to reach. Although these
skills can be described and listed, they cannot be used algorithmically.
Judicious ladder use requires judgment and experience (i.e., "ladder
wisdom").

In a similar way, when we want to transform chemical substances,
the "ladder" of chemistry/transport, balances, and optimization offers a
versatile tool. The skilled chemical engineer moves continually over the
span of length scales from atomic to factory-level as circumstances
dictate. When designing or optimizing an overall process flow, the
chemical engineer may move rapidly up and down the span of length
scales. When troubleshooting a particular unit operation, however, the
chemical engineer may need to stay at that level for a long time with just
a few balance equations. Good chemical engineering requires a
constellation of intellectual skills integrated judiciously: knowing what
kind of balance equation to write, what control volume to use, what
terms to neglect, when to overlap tools from different length scales, what
mathematics to use. Although these skills can be described and listed,
they cannot be employed algorithmically. Judicious chemical
engineering requires judgment and experience (i.e., "chemical
engineering wisdom™). Thus, chemical engineering has been aptly called
the "liberal arts of engineering."

The ability to think quantitatively and interactively about chemistry
and transport over many length scales, with wise judgment born of
experience, underpins the true value-added contribution of chemical
engineering. This ability probably forms part of the reason chemical
engineers continue to enjoy high entry-level salaries.
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Texts for economics students

What is Engineering Economics?

Engineering economics is the application of economic principles
and calculations to engineering projects. It is important to all fields of
engineering because no matter how technically sound an engineering
project is, it will fail if it is not economically feasible. Engineering
economic analysis is often applied to various possible designs for an
engineering project in order to choose the optimum design, thereby
taking into account both technical and economic feasibility.

Many basic economic principles may be applied in an engineering
economic analysis, depending on their applicability. Time value of
money is one such principle with wide applicability. This principle is
used to calculate the future value of something given the present value,
or the present value given the future value, at a given interest rate. For
example, time value of money may be used to calculate how much a
project will cost once it is actually completed; annual investments or
withdrawals may also be calculated. A cash-flow diagram is often used
to aid in the calculation of the time value of money.

When comparing costs among two or more possible alternatives,
engineering economics may use either present or future worth analysis or
annual cost. Present or future worth analysis converts all the costs of a
project into equivalent present or future worth. The time period of
analysis must be the same for all options for this method to be valid.

Annual cost analysis computes the annual rate of return for a
project or projects. A value called the minimum active rate of return is
also computed. Generally, a project must meet or exceed the minimum
active rate of return to be considered feasible. If two or more projects
meet this rate, other criteria are also considered.

For government engineering projects, a method called benefit / cost
analysis is often used. This method converts the all benefits and costs of
a project into monetary values, and then divides the total benefits by the
total costs. As a general rule, the project is considered acceptable if this
ratio is greater than one.

In manufacturing engineering, a method called break-even analysis
Is often used. This is used to determine the percent capacity for the
manufacturing operation at which cost is equal to income. A company
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could use this method to determine the minimum amount it must produce
in @ month to turn a profit.

Engineers may also use economics to calculate depreciation of
value. For example, they could calculate the value of a tool that a
company is considering purchasing. Methods for calculating depreciation
include book value, straight-line depreciation, and accelerated cost
recovery system.

All disciplines of engineering employ engineering economics. Most
university and college engineering departments require a course in
engineering economics, or include economic analysis in other
engineering coursework. Engineering economics is a required section of
the Fundamentals of Engineering exam, which is required for engineers
who desire to attain professional licensure.

What is Business Systems Engineering?

Business systems engineering is a detailed approach to identifying
and implementing the business processes, tasks, and transactions that are
required to successfully operate a business. The main component of this
approach is business process engineering, which consists of a review of
the business process, a detailed work flow map, and data analysis.
Business systems engineering is usually undertaken during an expansion
or in response to sky-rocketing operating costs. The goal is to find a cost-
effective and efficient way to run a business.

A Dbusiness process review is one part of business systems
engineering. It involves identifying a series of elements within the
business, including the objectives and activities of the business, with the
goal of re-working the way the company does business. The specific
processes used to produce a product and deliver it to the customer, as
well as the support elements such as the materials, labor, and
infrastructure, must be evaluated.

Another aspect of business systems engineering is work flow
mapping. This is a graphical tool used by companies to illustrate the flow
of materials and information required to complete an objective. It
outlines the data in a sequential fashion to show how a specific job is
completed from the initial concept to the finished product or service. The
actual graph diagrams the work flow with specific symbols and may
represent an entire process or just a portion of it. A work flow diagram
can be adapted to different units within the company.
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Business systems engineering also involves metrics, which are a
standard measure against which performance is measured. Usually, these
involve identifying key business indicators in specific areas such as
marketing, manufacturing, and sales. Customer base and customer base
growth rate are two indicators of progress in marketing. To evaluate
manufacturing, the rate of production and volume of production are
usually measured. Sales volume and percentage of returns are usually
analyzed to evaluate how the sales department is doing.

A company usually conducts an evaluation of its business process
when the economy slows down. As orders for the product or service
decrease, the company generally looks for ways to reduce costs. This
could including combining different units within the company or
temporary halting production of a particular product.

During times of economic growth, a company may also evaluate its
business process to expand and grow. This could include adding
additional production lines or introducing new services. Also, the
implementation of new systems generally requires the information
obtained through business systems engineering.
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Texts for mining engineers

What is mining engineering?

Mining engineering is an engineering discipline that involves the
practice, the theory, the science, the technology, and application of
extracting and processing minerals from a naturally occurring
environment. However, mining engineering is associated with many
other sister department within like geology, mineral processing and
metallurgy, geotechnical engineering, surveying. A mining engineer
manages all phases of mining operations — from exploration and
discovery of the mineral resource, through feasibility study, mine design,
development of plans, production and operations to mine closure.

With the process of Mineral extraction, some amount of waste and
uneconomic material are generated which are the primary source of
pollution in the vicinity of mines. Mining activities by their nature cause
a disturbance of the natural environment in and around which the
minerals are located. Mining engineers must therefore be concerned not
only with the production and processing of mineral commodities, but
also with the mitigation of damage to the environment both during and
after mining as a result of the change in the mining area.

From prehistoric times to the present, mining has played a
significant role in the existence of human race. Since the beginning of
civilization people have used stone and ceramics and, later, metals found
on or close to the Earth's surface. These were used to manufacture early
tools and weapons. For example, high quality flint found in northern
France and southern England were used to set fire and break rock.

Flint mines have been found in chalk areas where seams of the
stone were followed underground by shafts and galleries. The oldest
known mine on archaeological record is the "Lion Cave" in Swaziland.
At this site, which radiocarbon dating indicates to be about 43,000 years
old, paleolithic humans mined mineral hematite, which contained iron
and was ground to produce the red pigment ochre.

The ancient Romans were innovators of mining engineering. They
developed large scale mining methods, perhaps most notably the use of
large volumes of water brought to the mine head by numerous aqueducts
for hydraulic mining. The exposed rock was then attacked by fire-setting
where fires were used to heat the rock, which would be quenched with a
stream of water. The thermal shock cracked the rock, enabling it to be

59



removed. In some mines the Romans utilized water-powered machinery
such as reverse overshot water-wheels. These were used extensively in
the copper mines at Rio Tinto in Spain, where one sequence comprised
16 such wheels arranged in pairs, lifting water about 80 feet (24 m).
Black powder was first used in mining in Banska Stiavnica,
Kingdom of Hungary (present-day Slovakia) in 1627. This allowed
blasting of rock and earth to loosen and reveal ore veins, which was
much faster than fire-setting. The Industrial Revolution saw further
advances in mining technologies, including improved explosives and
steam-powered pumps, lifts, and drills as long as they remained safe.

What do mining engineers do?

Over a span of nearly forty years consulting to the mining industry,
| have worked with many mining engineers. On the basis of long
experience, | can say with confidence that mining engineers spend most
of their time in meetings, listening to consultants and staff and making
hard decisions about the mine they work for or manage.

When they are not in meetings, the mining engineers that | have
known drive around the open pit, or descend the underground workings
where they walk around to see if things are going as they should. And if
things are not going as they should, they talk (mostly) to the people who
are supposed to be making things go properly and the mining engineers
remind them of their duty and the consequences of failing to live up to
their duty.

Sometimes the mining engineers leave the mine and go to the office
building in some distant city where the head office is located. There they
meet with even more senior mining engineers, accountants, and lawyers
to discuss the legal and financial operation of the mine they manage back
home. Then they go to a fine restaurant for supper and a night in an
expensive hotel to fly back, first-class, to the mine the next day.

| do not wish to imply by this brief overview of the daily life of the
average mining engineer that their work is easy. For the variety and
challenge lies in the diversity of topics and issues the mining engineer
will face each day in those meetings and round-the-mine travels. Today
the mining engineer will be faced with a decision to purchase or not to
purchase land next to the mine where there may or may not be additional
ore to expand the mine. The next day the mining engineer will be asked
by the chief exploration geologist for an increase in budget to enable

60



more drilling to be undertaken on the land that was purchased the day
before.

That afternoon the permitting department will demand additional
staff to negotiate the permits for off-site drilling and disposal of the
resulting muds from the drill rig. The health and safety officer will be
Insisting that the necessary health and safety plans are not in place and
that new work be put on hold until the necessary documents are
approved.

The next day the topic of the meeting is a shortage of equipment to
expand pit operations to the projected high-grade zone. Then a meeting
on dwindling capacity in the tailings impoundment and the cost of
expanding the impoundment or using the old worked-out open pit. That
leads to a full-scale review of operating budgets with the planners and
accountants just arrived on site from head office. They are under
instructions from the directors to increase profit by cutting expenses;
none of the mill managers or equipment operators can see the sense of
this, for they all need new equipment to replace the old stuff.

To check if the mill superintendent really does need new
equipment, the mining engineer takes a trip to the mill. He has never
really understood the intricacies of this mill and he knows the mill super
Is smarter than he is and has been around a lot longer. They banter good-
naturedly for a while. They walk around the equipment which all seems
unrusted and humming. Production numbers are steady; the preventive
maintenance program is functional. The equipment replacement costs are
huge, and the mill super persuasive. The mine manager knows what to
do: kick the decision up to the head-office mechanical engineers. Let
them take the fall or praise for wrong or right decisions and the need to
find more money.

The mining engineers that | write of here, may have received their
degree at Colorado State University, Queens, the University of British
Columbia, or one of the other few places that still award mining
engineering degrees to a small cadre of students. They will have studied,
like most engineers, basic maths, physics, chemistry, and calculus. Then
a few courses in basic mining theory: what makes an underground mine;
the essence of open pits; basic blasting theory; and maybe a bit of
finance and accounting. Maybe a short course on environmental studies,
social policy, sustainable propaganda, and community relations.
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The mining engineering student would have helped out at a few
conferences where professors and consultants market to each other via
papers based on case histories and ideas recirculated from decades past.
The student will have met the leaders of industry and recruiting agents
for big and mid-sized mining companies. Well before graduation, the
offers would have come in. Salaries of from $65K to $100 K depending
on the size of mine, the personality of the student, academic record, and
remoteness of mine site. The best students would have been flown first
class to Nevada and the mine of choice, put up in a fine hotel in Toronto,
and promised car and first month of rent on an apartment. Thus the entry
into the mining work place.

Let us call her Linda. She graduated as a mining engineer in
Australia. She met and married her husband at university where he did a
masters in mine planning and operation. She preferred the work face:
into water-proof clothes, down the shaft, through the mud to the drills
and rock. | met her at a mine in the far north of Canada to which she and
her husband were transferred. She was then chief mining engineer and
had to guide me and her underlings through upper management review of
a decision to expand the tailings facility. She was beautiful, smart, and
very demanding. We always prepared thoroughly for meetings with her,
for she could bore down into the details faster than any other person that
| have ever met.

Yet she was kind and gentle. When we were ready to present to
upper management, she grilled us and made us practice until we were
word perfect. Then she would introduce us to the assembled finance
committee and support us to success. | readily admit that it was her
skilled judgment about what to say and what to leave out that led us to
win every budget battle and get senior management approval for all our
proposals.

Now she and her husband are in London, England at company
headquarters and | am told that she is guiding the making of multi-
million dollar decisions each day. | can believe that, for she has the skill.
Her husband is still in a back engineering office planning new mines and
avoiding the spotlight.

There are generally few mining engineers at a mine. There are sure
to be more mechanical, chemical, and civil engineers than mining
engineers at a typical mine. For there is a lot more mechanical, chemical,
and civil work than mining work to be done at the typical mine. The
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mining engineer however is the boss, the mine manager, the chief mine
planner, the executive officer, the primary decision maker. The mining
engineer aims to leave the management of the mine to a younger souls
and move up the ladder to head office, there to buy and sell mines,
negotiate deals, and set budgets and schedules.

Some mining engineering graduates go on to do a masters degree —
and then go into consulting, for a masters is the working degree of
consulting to the mining industry. And if you are a mining engineer
without a masters but about ten years practical experience at mines, you
too can come to the city to work for a consultant. I have worked with
mining engineers in consulting who design the underground workings or
layout the new open pit mine. They run computer codes that simulate
material movements, calculate operating costs, and schedule repairs.
They use computer codes to calculate slope stability, quantify
overburden stripping ratio, and hence establish the economics of an ore
body in a cold northern land.

A month ago, | sat in a tall glass building in Santiago, in a cool
room of expensive finishes. The consultant mining engineers presented
fifty slides on the cost estimate for a new mine to be brought into
production in 2020. The consultants had reviewed three previous cost
estimates made by other consultants in the past five years and had sought
to bring precision and accuracy to the wildly varying previous estimates.
The new consultants spent twenty minutes on the issue of the daily cost
to feed a worker at the fly-in, fly-out camp. At least one mining engineer
had spent the past month researching this issue.

We civil engineers then botched things up. We presented brief,
detail-less slides telling that the cost of tailings disposal would exceed
$2 billion. “Do you have detail for that?” the client’s mining engineers
asked. “Not really,” the reply. “For the cost depends on so many things
out of our control, and in the control of you the mining engineer, that we
thought it best for you to do it.”

The mining engineering consultants jumped at the chance and are
still working on this one as far as | know.

The point is that mining engineers span the range from the most
detailed oriented to the highest, big-picture thinkers. As in all branches
of engineering, there are the creators, the dreamers, the idealists, the
philosophers, the soldiers, the warriors, the workers, those who inspire,
those who manage, those who lead and those who follow.
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Some work in the dust of the veldt, in the heat of the desert, in the
snow & cold of the north, in the rain of the tropics, and in dangerous and
remote places. Some prefer the delights of big cities, rapid transit,
impossibly high rents, and school costs, and the comfort of multi-stories,
air-condition towers. Some like the gray, cool stone of research
universities. Some like the hustle of organizing conferences and
competing as academics with honest consultants.

Some write books, some write EduMine courses, some churn out
academic papers on socially responsible mining and sustainable
development. Some go work for investment firms where they use
advanced statistics to pick potential stock winners and losers.

Some found their own junior mining companies. With geologists,
they find new ore bodies, engage drillers, write press releases, list stocks,
encourage investors, skim a few dollars, and succeed or fail as the
market fluctuates in response to Chinese demand. Some junior mining
company mining engineers go bankrupt. Some go on to fortunes, when
they sell out to a mid-sized company. They thrill to the trek into the
forest, and peering through a magnifying glass at visible gold in a core
specimen. They thrill to the sound of a drill rig echoing in the canyon,
the thud of a box of new core, and the geologist’s remarks on grubby
paper: ore heavy with silver.

Some mining engineers prefer the three martini lunch with rich
investors come from European and Arab capitals. They thrill to the
haggle of money invested, dividends promised, the daily movement of
share price, the speculation of the take-over bid, and the large check that
quantifies the gamble and its success. They wear pin-striped suits of
impeccable cut set off by ties of silk and high price. They pity their
cousins in torn jeans, T-shirt, steel-toed boots, and the dust of a hot land
rover somewhere in an African country. Certainly they would not change
places one with the other.

| have never met a mining engineer working for a regulatory
agency. Admittedly there are some in MSHA, OSHA, and other
Washington agencies overseeing the USA mining industry. Their work is
critical to mine safety, and their publications (which | read avidly) are
impeccable and impressive. These are a small part of the mining
engineering fraternity. They prove the immense diversity of mining
engineering pursuits and endeavors. They demonstrate that if you choose
to study mining engineering that is only the beginning. Once graduated
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there is an infinite variety of opportunities out there just waiting for you
to choose one or more lifestyle that suites your instincts, interests,
abilities, and life-style choices.

Keep in mind that you do not have to study mining engineering to
enter the mining industry. You could become a civil engineer and
develop mining infrastructure: the roads, bridges, shafts, structures, and
tailings facilities that are key to mining. You could become a mechanical
engineer: manage the shovels, the trucks, the crushers, and spreaders,
and the pipes and pumps of the mine. You could become a chemical,
process, or metallurgical engineer and oversee extraction of minerals
from the ore. Or become an environmental engineer and take care of air
quality, surface water and groundwater quality and all the other potential
impacts of a mine on its surroundings.

Lawyers and accountants, human resource professionals, and health
and safety specialists are needed at the mine. If you like working with
people and communities, study community relations and then go mining.
All of these professions bring personal and financial rewards at mines far
and near.

As a mining engineer, you may have to lead and manage all these
professionals. In addition you will have to deal with labor unions,
politicians, NGOs, terrorists who would burn down your core shack, and
journalists come to write sensational stories of the impact of the mine on
native peoples. You will have to be the face of the mine and the mining
industry in the community. You will have to open schools and hospitals,
attend sports events, and give presentations at learned conferences.

You as a mining engineer will travel far and wide. You will work
in Africa, Australia, Nevada, Chile, and the cold parts of Sweden and the
Yukon. You will move your family often and your wife and children will
attend many schools and learn many languages. You will be part of a
small, but international community. You will meet at the SME
conferences in western cities of the USA. You will share stories of
hardship, challenges overcome, of mines opened and closed, of political
movements and environmental forces that are even now changing the
way we see and implement mining.

You will thrill to elections and the appointment of a new EPA
administrator. You will fight law cases to the Supreme Court to get the
permits you need to open a new mine and close an old one. You will
travel the wilds of Spain and the places where they have mined gold for
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2,000 years as you seek to get community support to reopen an old
Roman mine and provide jobs to but 400 of 4,000 applicants thrown out
of work by crazy German bankers intent on cutting national budgets.
You will have to articulate the benefits of mining to native groups who
believe fish transcend profit; to historians who value ruins over new
mills; to the rich who live around big copper deposits and do not want
their retirement homes impacted by heavy equipment.

In the next twenty years, as a mining engineer, you will have to
redefine how we go about mining: do we only high grade and filter press
the tailings to dry stacks? Do we avoid sensitive areas and only operate
in remote deserts? Do we desalinate sea water to make mining possible
in deserts where people would rather not live, or do we undertake
perpetual water treatment in wet climates that are getting warmer by the
year and subject to bigger and bigger storms and flood? Do we reopen
historic mines in Spain and Romania where unemployment is rife? Or do
we go to the Amazon and Zambia and deal with tyrants in Zimbabwe and
South Africa who would nationalize our finds and our mines created by
long education and hard work?

For the future of mining is not a repeat of the old ways. If we are to
prosper as societies, we need to mine in new ways. And the future of
mining and the benefits of civilization depend on the ideas and skills of
mining engineers yet to be educated. | am optimistic. For | have children
and grandchildren who reject my opinions and prejudices. So too | am
privileged to work with young engineers who reject my ways and
perspective. They and you, as a young mining engineer, will have to
overthrow all that we know and do, and reinvent the world to make it
possible for future generations to go on, survive, enjoy material benefits,
and protect the world that is all we have and can pass on. Go mining and
other engineering.

66



Texts for construction engineers

Job Description of a Construction Engineer

Construction engineers are key cogs to successfully completing a
construction project. The projects that they work on might include
designing a drainage and sewage system, constructing a building or
developing railroads or roadways. Construction engineers often focus on
a specific type of construction project. Some of these specialties are:

Building — commercial housing or business building

Electrical — electrical systems

Mechanical — plumbing, heating or air conditioning

Highway or Heavy — bridges, airports, highways or water waste

Construction engineers often use computers when producing and
analyzing their designs for a project. Their job requires being able to put
together a good team to complete a project. Construction engineers need
to possess the proper knowledge of estimating, planning and controlling
the costs associated with construction projects. They may have an
engineering degree and some construction work experience, or they may
obtain a bachelor's degree in construction engineering.

Construction engineers do a lot of their work from offices. They
also work on location at job sites to visually inspect the work being
performed. They usually work 40-hour weeks; however, some jobs
require more time based on deadlines or design issues.

Job Duties of Construction Engineers
A construction engineer wears many hats when directing and
assessing a project. They will survey the area where the job is to take
place, paying special attention to environmental issues or government
codes that need to be considered. Before a job starts, they might prepare
reports on their findings and consult with others who have a hand in the
project. Those parties might include environmental associations,
government agencies and third-party construction companies.
Construction engineers need to have a strong understanding of building
codes, laws and regulations that might affect their projects.
They must estimate and determine the total cost of a project. The
associated costs can include:
. Site inspections
. Tests regarding sewage, drainage or elevation levels
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. Materials

. Equipment

. Labor costs

Construction engineers manage a variety of parties involved in any

given job. They are also responsible for supervising a job to its
completion while paying special attention to the allotted budget for the
project as a whole. They must have good communication, interpersonal
and leadership skills. They should be able to pay meticulous attention to
detail. Construction engineers should also have strong analytical, math
and problem solving skills.

Career Outlook for Construction Engineers

The job sector of civil engineering as a whole, which included
construction engineers, was expected to see a growth of 20% from 2012-
2022 (www.bls.gov). Engineering remains one of the highest-paying
industries for college graduates. As of May 2014, civil engineers earned
an average wage of $87,130 per year.

Construction engineers can work in a variety of areas within the
construction industry, including contracting and design. Management
training can lead to positions as a cost engineer, a project superintendent,
an operations manager or a safety and design engineer.

Careers in Construction Engineering

Construction engineers usually focus on a certain type of
construction project. With a major in construction engineering, you’ll be
prepared for work in any of the following types of projects.

Building: These construction engineers usually focus on
commercial building construction — houses or business buildings.

Heavy / Highway: These construction engineers manage highway,
bridge, airport, water and wastewater treatment plant projects. The work
can be in remote locations. Much of the work is excavation and
underground work so the curriculum emphasizes geology and soil
mechanics.

Mechanical: You can manage the installation of heating,
ventilation, air conditioning, and plumbing systems. Many of the
mechanical projects on buildings are construction projects in their own
right. Mechanical contractors often do their own design on smaller
projects.
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Electrical:  Electrical construction engineers manage the
construction of electrical systems. You’ll take the same circuits courses
as electrical engineers but also learn about the construction side of the
business.

Construction Engineers Career Track Positions

Vice President / Operations Manager manages staff of senior
project managers, project managers and superintendents. Responsible for
financial profitability of construction operations. May be involved in
marketing and business development and client relationships.

Senior Project Manager/Project Manager is responsible for total
project performance: cost budgets, project schedules, contract with
clients, contracts with subcontractors, bidding and awarding subcontracts
and purchase orders. Manages staff of superintendent, project engineers,
office engineers, assistant project engineers, field engineers and support
staff for each project.

A project manager is the main contact person with each client and
the designers (architects and engineers). He/she has overall responsibility
for the project safety plan, profits, quality and schedule. Position leads
typically to senior project manager, then to project executive and
possibly to an officer’s position such as vice president or operations
manager as his / her career develops.

A superintendent is responsible for day-to-day scheduling and
supervision of all construction operations on the project. This person
monitors quality of construction, enforcement of all safety policies and
performance of subcontractors. He / she provides support to the project
manager as required.

A project engineer is an entry level position reporting to the project
manager. He / she assists project manager and superintendent as
required. Responsibilities increase with experience starting with shop
drawings, requests for information, document control and field
operations support to the superintendent. Position typically involves a
career track that includes construction cost estimating and construction
site field engineering.

What is Construction & Engineering Management?
The Construction Engineering and Management (CEM) program
develops knowledge, tools, and methods that can add value to
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construction projects and organizations with a focus on risk
management. In mature industries such as construction successfully
managing risk largely determines the success or failure of development
projects and enterprises. By developing basic risk management skills and
participating in leading edge research students can position themselves to
make enormous differences in for-profit, government, and non-profit
development organizations. Understanding the nature and structure of
development risk provides a foundation for modeling, quantifying, and
mitigating those risks.
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Texts for environmental engineers

What Is an Environmental Engineer?

Environmental engineering is the branch of engineering that
focuses on protecting the environment by reducing waste and pollution.
The field is also dedicated to improving environmental conditions
through remediation. It deals with the design of technologies and
processes that control pollution releases and clean up existing
contamination.

Environmental engineers design, plan, and implement measures to
prevent, control, or remediate environmental hazards. They may work on
waste treatment, wastewater treatment, site remediation, or pollution
control technology.

Our environmental laws would mean little without professionals
like these who know how to implement them at the facility level. These
valuable professionals help control pollution, and design new
technologies to engineer a better world.

What Does an Environmental Engineer Do?

Environmental engineers use their scientific knowledge to design
systems that control pollution and protect public health. For example,
they design systems, processes, and equipment to control waste and
pollution, such as stack scrubbers and wastewater management systems.
This includes industrial wastewater. Environmental engineers coordinate
waste management and recycling activities at manufacturing sites and
mines. They make sure it's treated and disposed of in accordance with all
environmental and health regulations. In fact, they're often appointed to
ensure that all of their companies' projects, including building and
development projects, are compliant with regulations. They advise on the
environmental effects of construction projects, fill out permit paperwork,
incorporate regulations into project planning, and conduct inspections to
ensure compliance. They write environmental investigation reports
detailing their findings. Environmental engineers also frequently serve as
a company's liaison with federal, state, or local agencies on issues related
to waste program requirements.

In addition to controlling pollution, environmental engineers also
design systems, processes, and equipment to help clean it up. The
systems they create restore air, soil, and water quality at sites that have
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already been contaminated. Some environmental engineers work at the
front lines of the clean energy economy, developing systems that convert
waste into electric power.

Environmental engineers are often tasked with coordinating their
companies' environmental management system (EMS). An EMS is a
voluntary management technigue that ensures systematic implementation
and review of customized environmental and safety best practices. EMS
following the international standard 1SO 14001 are particularly
beneficial to the credibility of companies involved in international
activities.

Where Does an Environmental Engineer Work?

As of 2012, the greatest number of environmental engineers (28 %)
worked in architectural, engineering, and related services. Another 21 %
were employed in management, scientific, and technical consulting
services. 13 % worked in state government, 7 % in federal government,
and 6 % in local government.

Environmental engineers work in various settings. They usually
work from in offices while planning designs or working on
environmental permitting and regulatory issues. However, they may
work at industrial sites or outdoors while conducting inspections or
coordinating a facility's waste management activities. Most
environmental engineers work full time. Those who manage projects
often work overtime to monitor progress and meet deadlines.

Environmental Engineering Jobs

Environmental engineers integrate environmental science and
engineering principles in order to improve and manage the natural
environment. As our world population grows, environmental engineers
strive to ensure that we all have a good quality of live while also
accessing healthy water, air, and land for humans and other organisms.
While jobs do vary from place to place, the standard scope of
responsibility for an environmental engineer job looks like:

Assess industrial, commercial and residential sites for their
environmental impact

Calibrating equipment used for air, water, or soil sampling

Design systems for waste management, reclamation, transfer and
disposal on land, sea, and air
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Advocate best remediative procedures for site clean-up and
contamination

Advise policymakers and companies on relevant issues

Evaluate the current system performance and incorporate
innovations or develop new technologies to enhance environmental
protection

Collecting field samples and observations for data and observations

Investigating environmentally related complaints, recording data
and compiling a report based on these

Establish waste-treatment and pollution-control plans

Design sampling guidelines for manufacturing and industrial
stakeholders

Ensure that stakeholders are in regulatory compliance for waste
management and disposal

Collect, construct and evaluate environmental impact statements

A senior environmental engineer has a breadth of experience that
assures competent in a team-lead position. Many of the additional tasks
at the upper tier may be administrative or managerial in scope, such as:

Creating reports, data meta-analysis and thought leadership

Communicating with a variety of technical and non-technical
stakeholders

Navigating environmental regulations and funding sources

Liaising with interdisciplinary teams for an holistic solution to
environmental engineering problems

What Is the Job Demand for Environmental Engineering?

The employment outlook for environmental engineers is excellent.
The field is projected to grow 15 % from 2012 to 2022, which is faster
than the average for all occupations. Some growth will be fueled by the
need for water reclamation projects that increase water supplies,
especially in Western states. Concerns about industrial wastewater,
particularly from fracking for natural gas, will also drive growth in this
area. Retirements will also open up future positions. Those with master's
degrees will have the best opportunities to fill vacancies.
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Texts for construction and transport engineers

What is transport engineering?

Transport engineers plan, design and operate the large public and
private infrastructure systems that connect our physical world.

We need a broad range of continually evolving, large-scale
transport infrastructure, including road, rail, air and water. Transport
engineers quantify and optimise our mobility infrastructure networks to
meet travel and freight demands, while ensuring safety, equity and
sustainability, at minimal levels of congestion and cost.

Transport engineering has always been one of the essential civil
engineering disciplines, impacting roadways, bridges, transit stations,
airports and sea ports etc. Transport engineering has now developed into
a multidisciplinary field spanning economics, politics, sociology and
psychology, in addition to its core mathematical, engineering and
computational principles.

Transport planning involves developing mathematical techniques
for:

forecasting travel demand and planning to accommodate growth in
demand

determining improvements to the transport infrastructure

reducing emissions

reducing energy use.

Computational transport planning uses mathematical methods to
predict, represent and quantify:

the evolution of land use in cities

travel attributes such as trip purpose

travel decisions, including mode choice.

Planning models then examine the feasibility of projects and
policies through cost-benefit and scenario analysis.

Transport engineers face multi-faceted design decisions when they
are designing optimised transport infrastructure networks. These might
relate to:

the physical expansion of transport facilities, such as lane width or
the number of lanes, for a roadway

the materials and thickness used in pavements

the geometry of a facility, such as a roadway, rail line or airport

road pricing schemes
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deploying information-based technology.

In all design decisions, multiple performance measures, cost
metrics and safety criteria must be considered and weighed.

Transport operations, whether for road, rail, port or air traffic, are
designed to minimise travel delays, improve safety, reduce emissions and
enhance reliability, as well as taking other considerations into account.

Transport operation decisions involve:

optimising traffic signals

setting specific tolls

designing traffic signs and markings.

With the development of new Intelligent Transportation Systems
(ITS), transport engineers use tools including advanced traveller
information systems (such as variable message signs), advanced traffic
control systems (such as ramp meters) and vehicle-to-vehicle (V2V)
communications to optimise the performance of the transport system.

Transportation Engineer

There are dozens of fields that fall into the category of
transportation, including all facets of trains, buses, ships, airplanes,
subways, or cars. A Transportation Engineer researches, designs,
implements, and maintains the roads, ports, airports, and bus systems
that the rest of us rely on. The first step with each project for a
Transportation Engineer is to predict the amount of use it will receive. If
you are designing a new high-speed commuter train, for example, you
need...

Transportation engineering or transport engineering is the
application of technology and scientific principles to the planning,
functional design, operation and management of facilities for any mode
of transportation in order to provide for the safe, efficient, rapid,
comfortable, convenient, economical, and environmentally compatible
movement of people and goods (transport). It is a sub-discipline of civil
engineering [1] and of industrial engineering. Transportation engineering
IS a major component of the civil engineering and mechanical
engineering disciplines, according to specialisation of academic courses
and main competences of the involved territory. The importance of
transportation engineering within the civil and industrial engineering
profession can be judged by the number of divisions in ASCE (American
Society of Civil Engineers) that are directly related to transportation.
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There are six such divisions (Aerospace; Air Transportation; Highway;
Pipeline; Waterway, Port, Coastal and Ocean; and Urban Transportation)
representing one-third of the total 18 technical divisions within the
ASCE (1987).

The planning aspects of transportation engineering relate to urban
planning, and involve technical forecasting decisions and political
factors. Technical forecasting of passenger travel usually involves an
urban transportation planning model, requiring the estimation of trip
generation (how many trips for what purpose), trip distribution
(destination choice, where is the traveler going), mode choice (what
mode is being taken), and route assignment (which streets or routes are
being used). More sophisticated forecasting can include other aspects of
traveler decisions, including auto ownership, trip chaining (the decision
to link individual trips together in a tour) and the choice of residential or
business location (known as land use forecasting). Passenger trips are the
focus of transportation engineering because they often represent the peak
of demand on any transportation system.

A review of descriptions of the scope of various committees
indicates that while facility planning and design continue to be the core
of the transportation engineering field, such areas as operations planning,
logistics, network analysis, financing, and policy analysis are also
important to civil engineers, particularly to those working in highway
and urban transportation. The National Council of Examiners for
Engineering and Surveying (NCEES) list online the safety protocols,
geometric design requirements, and signal timing.

Transportation engineering, as practiced by civil engineers,
primarily involves planning, design, construction, maintenance, and
operation of transportation facilities. The facilities support air, highway,
railroad, pipeline, water, and even space transportation. The design
aspects of transportation engineering include the sizing of transportation
facilities (how many lanes or how much capacity the facility has),
determining the materials and thickness used in pavement designing the
geometry (vertical and horizontal alignment) of the roadway (or track).

Before any planning occurs the Engineer must take what is known
as an inventory of the area or if it is appropriate, the previous system in
place. This inventory or database must include information on
population, land use, economic activity, transportation facilities and
services, travel patterns and volumes, laws and ordinances, regional
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financial resources, community values and expectations. These
inventories help the engineer create business models to complete
accurate forecasts of the future conditions of the system review.

Operations and management involve traffic engineering, so that
vehicles move smoothly on the road or track. Older techniques include
signs, signals, markings, and tolling. Newer technologies involve
intelligent  transportation  systems, including advanced traveler
information systems (such as variable message signs), advanced traffic
control systems (such as ramp meters), and vehicle infrastructure
integration. Human factors are an aspect of transportation engineering,
particularly concerning driver-vehicle interface and user interface of road
signs, signals, and markings.
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Texts for civil engineers

Civil engineering is one of the oldest professions. As far back as
the Great Pyramids at Giza, brilliant engineering minds have been
thinking up ways to design and build mind-blowing structures. Today,
the only thing that has changed is what they create. With new, lighter and
stronger materials to work with, and greater challenges to be met, there is
no limit to what civil engineers can achieve. They build towers, bridges,
roads, railways and tunnels; airports and mines;, dams, ports and
harbours; water supplies and sewerage schemes; and irrigation systems
and flood mitigation works. In fact, any infrastructure that’s required to
run our modern society needs the input of civil engineers along the way.
The profession is very broad, with opportunities for a specialised career,
including:

construction engineers and managers

geotechnical engineers

structural engineers

transport engineers

water engineers

civil engineers with architecture

' Construction engineers and
managers, engineering managers,
project managers and asset
managers are responsible for
essentially all decision making
regarding expenditure related to

e ST infrastructure.
The work is extremely motivating and rewarding as construction
engineers see infrastructure unfolding from nothing to become
completed assets, such as bridges and buildings, which will serve society
for many years.

Construction projects can be extremely large, as in the oil and gas
industries; medium, as in building bridges; or small, as in small
commercial office and residential construction. Construction engineers
can work in large teams or medium-sized teams in the public or private
sector, or be sole practitioners. They are able to choose the type of work
that suits their interests, often moving on to senior business roles in
construction companies.
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Construction engineering and management skills are internationally
recognised.

What do construction engineers do?

Construction engineers must understand relevant construction
technology, as well as having managerial skills, such as costing,
contracts, planning and risk. Construction engineers are problem solvers
and innovators. They typically work in offices located wherever the
construction is taking place, in cities, regional towns and overseas.

Infrastructure projects may take several years to complete and
when they are finished, construction engineers can transfer to another
project, while progressing their careers, or they might remain with the
project as a project or asset manager or, more generally, as engineering
managers. Their skill set includes financial and economic appraisal and
managing life cycle costs, risk, people, contracts and planning.

Construction engineering and management is crucial in providing
the infrastructure on which society depends.

Geotechnical engineers deal with many types of infrastructure —
tunnels, bridges, dams, buildings, roads, railways, ports and landfills —
that are built on or in the ground.

Geotechnical engineers have to produce designs for infrastructure
that are safe and serve the required purpose — during the construction
phase, as well as a long time into the future.

Geotechnical engineers gather the information needed for their
designs and analyses from site investigations which can be in urban areas
or remote areas, depending on where the infrastructure has to be built.

Geotechnical engineers also study landslides and earthquakes, and
ways of preventing future landslides from occurring and ways of making
infrastructure earthquake resistant.

Geotechnical engineers tend to be practical people who are good at
using mathematics and mechanics and who enjoy working outside, as
well as in an office environment.

Structural engineers use their creativity and scientific training to
develop and maintain new and existing structures and incorporate
advanced materials.

Structural engineers:

develop structural solutions to resist loads and other forces

devise ways to provide safe load paths for these forces.
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Designing a society’s infrastructure presents enormous challenges,
creatively and intellectually. This is a fascinating career for those
interested in building, mechanics and mathematics and who would enjoy
working in teams with other engineering disciplines, architects,
contractors and builders.

Transport engineers apply their maths skills and interests in
strategic planning and decision making to provide innovate engineering
solutions for problems that affect people in their daily lives.

Transport engineers work in government departments and
organisations, planning agencies, private firms and financial institutes —
providing technical and managerial support to a wide diversity of
transport projects.

To safeguard Australia’s water future, water engineers need a long-
term and holistic perspective of water from catchment to ocean and
innovative approaches to all aspects of the water cycle.
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Texts for software engineers

What is Software Engineering?

The engineering field has taken on many new disciplines as our
scientific knowledge has grown. The latest discipline is software
engineering. According to the Institute of Electrical and Electronics
Engineers (IEEE), software engineering means applying the principles of
engineering to the software development field. Software engineering
differs from other branches of engineering in that professionals are
building an intangible structure and not a tangible one. Since software is
embedded in the machines used in various industries, though,
malfunctioning software can actually have tangible effects. With
software used in everything from medical equipment to airplanes, the
end result of faulty software can indeed be loss of life.

Even non-embedded software impacts many areas of our lives. We
routinely trust software with our financial information and passwords.
We use it to run our businesses and conduct our work activities. Yet it’s
far from foolproof. There may be hackers or system overloads. Then
there are the times that the software works from a technical standpoint,
but fail to give a good user experience. Too often, routine software is
designed from a “code and fix” model when sounder principles at the
front end would alleviate problems. Here, too, it’s important to have a
thorough grasp of the purpose of the structure and of the many things
that structure may be called upon to withstand.

Software engineering often does involve writing code, but this is
only one stage in the process. True software engineering has a well-
articulated life cycle.

When software projects require engineering, the process begins
long before the product is designed — and it continues long afterward. It
begins with a thorough study of the software requirements. Some
requirements involve the functions the program needs to carry out. The
program may, for example, need to verify that a user is authorized to
access it. Other requirements involve constraints, for example, systems
already in place.

The next stage is software design. This involves creating
algorithms, or instructions for the computer. The actual coding process
may be completed by software engineers, who have comprehensive
training, or by programmers who are versed only in coding. Later comes

81



validation and maintenance. Stages don’t necessarily proceed in a linear
manner; they may be organized in a variety of ways, including spiraling.

What Types of Software Require Engineering?

A systematic and disciplined approach isn’t necessary for every
endeavor. You don’t need engineering training to design a simple game
or a program that teaches your child to read. You do need it, though, to
create high stakes software for the defense department.

Businesses also employ software engineers to create customized
software and address vulnerabilities before they happen. This makes
sense when we think of the complexity of the tasks that the average
professional carries out, tasks like holding meetings in real time with
collaborators oceans away. Even when engineering principles aren’t
necessary for safety, sound design can increase efficiency and decrease
Costs.

You’ll find a diverse group of employers advertising for true
software engineers. Disney Interactive Media is among the companies
seeking software developers who are familiar with the software
development life cycle.

Education and Job Prospects for Software Engineers

There are two main branches of software engineering. Applications
software engineers create and maintain computer applications. Systems
software engineers analyze technical needs department by department
and create or maintain appropriate systems. Setting up and maintaining
intranet systems would fall under their scope.

Software engineers typically hold at least a baccalaureate degree. A
master’s is necessary for some positions. The focus is on acquiring a core
of software development knowledge that will remain relatively stable
across a span of years, even as new languages are developed and others
go out of favor.

Software engineering is a growing field, even during difficult
economic times. The Bureau of Labor Statistics reports that while
employers may outsource some positions, outsourcing is less likely to
occur in highly specialized computer and software engineering positions
than in lower level programming positions. There are exciting
opportunities for those with an educational background in software
engineering, computer science, software development, computer
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engineering and similar disciplines. Check out some of the potential
career paths.

Software Engineering

Software engineering (SE) is concerned with developing and
maintaining software systems that behave reliably and efficiently, are
affordable to develop and maintain, and satisfy all the requirements that
customers have defined for them. It is important because of the impact of
large, expensive software systems and the role of software in safety-
critical applications. It integrates significant mathematics, computer
science and practices whose origins are in engineering.

Students can find software engineering in two contexts: computer
science programs offering one or more software engineering courses as
elements of the CS curriculum, and in separate software engineering
programs. Degree programs in computer science and in software
engineering tend to have many courses in common; however, as of
Spring 2006 there are few SE programs at the bachelor’s level. Software
engineering focuses on software development and goes beyond
programming to include such things as eliciting customers’ requirements,
and designing and testing software. SE students learn how to assess
customer needs and develop usable software that meets those needs.

Both computer science and software engineering curricula typically
require a foundation in programming fundamentals and basic computer
science theory. They diverge in their focus beyond these core elements.
Computer science programs tend to keep the core small and then expect
students to choose among more advanced courses (such as systems,
networking, database, artificial intelligence, theory, etc.). In contrast, SE
programs generally expect students to focus on a range of topics that are
essential to the SE agenda (problem modeling and analysis, software
design, software verification and validation, software quality, software
process, software management, etc.). While both CS and SE programs
typically require students to experience team project activity, SE
programs tend to involve the students in significantly more of it, as
effective team processes are essential to effective SE practices. In
addition, a key requirement specified by the SE curriculum guidelines is
that SE students should learn how to build software that is genuinely
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useful and usable by the customer and satisfies all the requirements
defined for it.

Most people who now function in the U.S. as serious software
engineers have degrees in computer science, not in software engineering.
In large part this is because computer degrees have been widely available
for more than 30 years and software engineering degrees have not.
Positions that require development of large software systems often list
“Software Engineer” as the position title. Graduates of computer science,
computer engineering, and software engineering programs are good
candidates for those positions, with the amount of software engineering
study in the programs determining the suitability of that graduate for
such a position.

Most IT professionals who have computing degrees come from CS
or IS programs. It is far too soon for someone who wants to work as a
software engineer or as an information technology practitioner to be
afraid that they won’t have a chance if they don’t graduate from a degree
program in one of the new disciplines. In general, a CS degree from a
respected program is the most flexible of degrees and can open doors
into the professional worlds of CS, SE, IT, and sometimes CE. A degree
from a respected IS program allows entry to both IS and IT careers.

Media attention to outsourcing, offshoring, and job migration has
caused many to be concerned about the future of computing-related
careers. It is beyond the scope of this web site to address these issues.
The report of the British Computer Society addresses these issues as they
impact the U.K. The Globalization Report of the ACM Job Migration
Task Force reflects an international perspective, not just a U.S-centric
one.

Computer Science
Computer science (CS) spans the range from theory through
programming to cutting-edge development of computing solutions.
Computer science offers a foundation that permits graduates to adapt to
new technologies and new ideas. The work of computer scientists falls
into three categories: a) designing and building software; b) developing
effective ways to solve computing problems, such as storing information
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In databases, sending data over networks or providing new approaches to
security problems; and c) devising new and better ways of using
computers and addressing particular challenges in areas such as robotics,
computer vision, or digital forensics (although these specializations are
not available in all computer science programs). Most computer science
programs require some mathematical background.

Let us consider what is involved in a career path in each area.

Career Path 1: Designing and implementing software. This refers to
the work of software development which has grown to include aspects of
web development, interface design, security issues, mobile computing,
and so on. This is the career path that the majority of computer science
graduates follow. While a bachelor’s degree is generally sufficient for
entry into this kind of career, many software professionals return to
school to obtain a terminal master’s degree. (Rarely is a doctorate
involved.) Career opportunities occur in a wide variety of settings
including large or small software companies, large or small computer
services companies, and large organizations of all kinds (industry,
government, banking, healthcare, etc.). Degree programs in software
engineering also educate students for this career path.

Career Path 2: Devising new ways to use computers. This refers to
innovation in the application of computer technology. A career path in
this area can involve advanced graduate work, followed by a position in
a research university or industrial research and development laboratory;
it can involve entrepreneurial activity such as was evident during the dot-
com boom of the 1990s; or it can involve a combination of the two.

Career Path 3: Developing effective ways to solve computing
problems. This refers to the application or development of computer
science theory and knowledge of algorithms to ensure the best possible
solutions for computationally intensive problems. As a practical matter, a
career path in the development of new computer science theory typically
requires graduate work to the Ph.D. level, followed by a position in a
research university or an industrial research and development laboratory.

Career Path 4: Planning and managing organizational technology
infrastructure. This is the type of work for which the new information
technology (IT) programs explicitly aim to educate students.

Career paths 2 and 3 are undenably in the domain of computer
science graduates. Career paths 1 and 4 have spawned the new majors in
software engineering and information technology, respectively, and
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information systems graduates often follow Career path 1, too. Computer
scientists continue to fill these positions, but programs in software
engineering, information technology, and information systems offer
alternative paths to these careers.

Information Systems

Information systems (IS) is concerned with the information that
computer systems can provide to aid a company, non-profit or
governmental organization in defining and achieving its goals. It is also
concerned with the processes that an enterprise can implement and
improve using information technology. IS professionals must understand
both technical and organizational factors, and must be able to help an
organization determine how information and technology-enabled
business processes can provide a foundation for superior organizational
performance. They serve as a bridge between the technical and
management communities within an organization.

What information does the enterprise need? How is that
information generated? Is it delivered to the people who need it? Is it
presented to them in ways that permit them to use it readily? Is the
organization structured to be able to use technology effectively? Are the
business processes of the organization well designed? Do they use the
opportunities created by information technology fully? Does the
organization use the communication and collaboration capabilities of
information technologies appropriately? Is the organization capable of
adapting quickly enough to changing external circumstances? These are
the important issues that businesses rely on IS people to address.

A majority of IS programs are located in business schools;
however, they may have different names such as management
information systems, computer information systems, or business
information systems. All IS degrees combine business and computing
topics, but the emphasis between technical and organizational issues
varies among programs. For example, programs differ substantially in
the amount of programming required.

Traditionally, many graduates of IS programs have functioned in
roles that are similar to the roles for which IT programs explicitly
prepare their students. Information systems graduates continue to fill
these roles, but the new programs in information technology offer an
alternative path to these positions.
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Information Technology

Information technology (IT) is a label that has two meanings. In
common usage, the term “information technology” is often used to refer
to all of computing. As a name of an undergraduate degree program, it
refers to the preparation of students to meet the computer technology
needs of business, government, healthcare, schools, and other kinds of
organizations.

IT professionals possess the right combination of knowledge and
practical, hands-on expertise to take care of both an organization’s
information technology infrastructure and the people who use it. They
assume responsibility for selecting hardware and software products
appropriate for an organization. They integrate those products with
organizational needs and infrastructure, and install, customize and
maintain those applications, thereby providing a secure and effective
environment that supports the activities of the organization’s computer
users. In IT, programming often involves writing short programs that
typically connect existing components (scripting).

Planning and managing an organization’s IT infrastructure is a
difficult and complex job that requires a solid foundation in applied
computing as well as management and people skills. Those in the IT
discipline require special skills — in understanding, for example, how
networked systems are composed and structured, and what their
strengths and weaknesses are. There are important software systems
concerns such as reliability, security, usability, and effectiveness and
efficiency for their intended purpose; all of these concerns are vital.
These topics are difficult and intellectually demanding.

Software Engineering

Software engineering (SE) is concerned with developing and
maintaining software systems that behave reliably and efficiently, are
affordable to develop and maintain, and satisfy all the requirements that
customers have defined for them. It is important because of the impact of
large, expensive software systems and the role of software in safety-
critical applications. It integrates significant mathematics, computer
science and practices whose origins are in engineering.

Students can find software engineering in two contexts: computer
science programs offering one or more software engineering courses as
elements of the CS curriculum, and in separate software engineering

87



programs. Degree programs in computer science and in software
engineering tend to have many courses in common; however, as of
Spring 2006 there are few SE programs at the bachelor’s level. Software
engineering focuses on software development and goes beyond
programming to include such things as eliciting customers’ requirements,
and designing and testing software. SE students learn how to assess
customer needs and develop usable software that meets those needs.

Both computer science and software engineering curricula typically
require a foundation in programming fundamentals and basic computer
science theory. They diverge in their focus beyond these core elements.
Computer science programs tend to keep the core small and then expect
students to choose among more advanced courses (such as systems,
networking, database, artificial intelligence, theory, etc.). In contrast, SE
programs generally expect students to focus on a range of topics that are
essential to the SE agenda (problem modeling and analysis, software
design, software verification and validation, software quality, software
process, software management, etc.). While both CS and SE programs
typically require students to experience team project activity, SE
programs tend to involve the students in significantly more of it, as
effective team processes are essential to effective SE practices. In
addition, a key requirement specified by the SE curriculum guidelines is
that SE students should learn how to build software that is genuinely
useful and usable by the customer and satisfies all the requirements
defined for it.

Most people who now function in the U.S. as serious software
engineers have degrees in computer science, not in software engineering.
In large part this is because computer degrees have been widely available
for more than 30 years and software engineering degrees have not.
Positions that require development of large software systems often list
“Software Engineer” as the position title. Graduates of computer science,
computer engineering, and software engineering programs are good
candidates for those positions, with the amount of software engineering
study in the programs determining the suitability of that graduate for
such a position.

Most IT professionals who have computing degrees come from CS
or IS programs. It is far too soon for someone who wants to work as a
software engineer or as an information technology practitioner to be
afraid that they won’t have a chance if they don’t graduate from a degree
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program in one of the new disciplines. In general, a CS degree from a
respected program is the most flexible of degrees and can open doors
into the professional worlds of CS, SE, IT, and sometimes CE. A degree
from a respected IS program allows entry to both IS and IT careers.

Media attention to outsourcing, off shoring, and job migration has
caused many to be concerned about the future of computing-related
careers. It is beyond the scope of this web site to address these issues.
The report of the British Computer Society addresses these issues as they
impact the U.K. The Globalization Report of the ACM Job Migration
Task Force reflects an international perspective, not just a U.S-centric
one.

Mixed Disciplinary Majors

Because computing is such an important and dynamic field, many
interdisciplinary majors, some very recent developments, exist at some
schools. Here are are just a few examples of these opportunities. Some of
these programs are offered at a number of U.S. schools as of Spring
2006; some only at a handful of U.S. schools.

Bioinformatics combines elements from at least biology,
biochemistry, and computer science, and prepares students for careers in
the biotechnology and pharmaceutical industries, or for graduate school
in informatics. Some programs may also include elements from
information systems, chemistry, mathematics, and statistics.

Computational science means science done computationally, and
serves as a bridge between computing technology and basic sciences. It
blends several fields including computer science, applied mathematics,
and one or more application sciences (such as physics, chemistry,
biology, engineering, earth sciences, business and others). Some
programs also include information systems.

Computer Science and Mathematics combines computer science
with mathematics of course. Some of these programs are found at
schools that do not have a full major in computer science; some are
found at universities with very large computer science departments.

Gaming and Animation. Majors for students interested in creating
computer games and computer animations are being developed at a
number of schools. These majors have various flavors and may combine
either or both of computer science and information technology work with
either or both of art and (digital) media studies.
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Medical (or health) informatics programs are for students interested
in students who want to work in a medical environment. Some students
will work as technology experts for hospitals; some in public health;
some students may be premed or pre-dental. Coursework may be drawn
from any or all of computer science, information systems, or information
technology in combination with biology, chemistry, and courses unique
to this interdisciplinary field.

Be aware that especially in the newer interdisciplinary areas,
different schools use different names for the same subject. For example,
one school’s “bioinformatics” may be another school’s “computational
biology.”
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Texts for managers and economic engineers

Engineering Management is a specialized form of management that
Is concerned with the application of engineering principles to business
practice. Engineering management is a career that brings together the
technological problem-solving savvy of engineering and the
organizational, administrative, and planning abilities of management in
order to oversee complex enterprises from conception to completion.[1]
A Master of Science in Engineering Management (MSEM, or MS in
Engineering Management) is sometimes compared to a Master of
Business Administration (MBA) for professionals seeking a graduate
degree as a qualifying credential for a career in engineering management.

Example areas of engineering are product development,
manufacturing, construction, design engineering, industrial engineering,
technology, production, or any other field that employs personnel who
perform an engineering function.

Successful engineering managers typically require training and
experience in business and engineering. Technically inept managers tend
to be deprived of support by their technical team, and non-commercial
managers tend to lack commercial acumen to deliver in a market
economy. Largely, engineering managers manage engineers who are
driven by non-entrepreneurial thinking, and thus require the necessary
people skills to coach, mentor and motivate technical professionals.
Engineering professionals joining manufacturing companies sometimes
become engineering managers by default after a period of time. They are
required to learn how to manage once they are on the job, though this is
usually an ineffective way to develop managerial abilities.

What Does A Manager Do?

One of the first lessons a beginning manager must learn is that
good managers don't Do anything. A manager's role is to manage, the
people who do actually, do the work. The manager's role is to make the
group more effective than they would be without him/her.

That doesn't mean that managers spend all day sitting around with
their feet up on the desk drinking coffee. Most managers | know work
very hard and work longer hours than anyone on their teams.

One of the first things you have to do as a manager is to build your
team. Usually, when you become a manager, your team is already in
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place. You may need to add a few people or replace some people. Don't
be in a hurry. Learn about your team and the people on the team before
you shake things up.

Don't feel you have to prove you're the manager. Take the time to
think things through before you make major changes.

The simplest way to make your team more productive is to
motivate them. Motivating people can be a real challenge for many
managers because it is so different for each person. You will find that
what works to motivate one person won't work for another and will
actually be a demotivator for still another. As a manager, you need to
find the unique motivators for each member of your team.

While you are motivating your team, you have to stay focused on
the business itself. Managers must handle many specific tasks, mostly
related to personnel actions and financial transactions, to keep the
company functioning. You will have to make decisions daily about the
correct way to do things and to keep your team function as a part of the
whole company. It doesn't matter how well your unit performs unless it
IS in sync with the rest of the company.

Things go wrong every day. Things change constantly. Managers
play a key role in figuring out what is going wrong and doing what is
needed to fix it.

In addition to managing your team, your role as a manager requires
that you also manage the organization above your unit. Your job includes
buffering your people from the company power structure. Your boss, and
any bosses above him / her, need to go through you and not directly to
your team.

In additon to managing upward, you need to work well with your
peers. Your team will not function well if they have problems with other
departments. You can help them be more effective if you can establish
good working relationships with your peers, the heads of the other
departments your team needs to work with.

In additon to managing upward, you need to work well with your
peers. Your team will not function well if they have problems with other
departments. You can help them be more effective if you can establish
good working relationships with your peers, the heads of the other
departments your team needs to work with.
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5 Things the best managers do and don't do

Excellent managers come in all shapes and sizes. They can be loud
and quiet, extroverted or introverted, Type A or calm. Their management
style can be as unique as personalities. But while elements of personal
style may vary, there are absolutes one can point to about management
substance. Accordingly, here are 5 things the best managers do — and
don’t do.

Keep the big picture in mind — They have a sound strategic
mindset. They know their company’s business well, and ensure that the
activities of their unit or department or division are always firmly aligned
with broader initiatives and strategies.

Are consistent in their behavior — People like and need
predictability. | never minded working for someone who was tough, so
long as he or she was predictably tough. Thus, you knew what to expect
and count on in terms of behavior and expectations. Problems arise for
employees when a manager is erratic — for example, lenient and upbeat
one day, and controlling and dour the next.

Treat their employees’ time as if it’s as important as their own —
The best managers earn respect by being every bit as prompt with their
own employees as they are, for example, with their own boss. It shows
you value your employees as individuals — a feeling that in all likelihood
will be mutual.

Are unafraid to question their own management — In a thoughtful,
respectful way, of course. As one colleague | used to work with put it:
“If you’re just paying me to say what you want to hear — and not for my
own opinions — then you’re paying me too much.” I’m not advocating
cantankerous, difficult behavior — just independent, honest thoughts
when needed.

Earn the trust of those they manage — The best managers are
credible and always true to their word. In short, trustworthy.

On the other side of this equation, the best managers don’t:

Become intoxicated by positional power — A little power goes a
long way; it’s easy to abuse. When too many people are too eager to
please you, it’s tempting to take advantage of that. The best managers
realize that positional power is a privilege, and wield it judiciously.

Play favorites — As obvious in theory as this point may seem ...
most managers will readily admit it’s simply human nature to enjoy
working with some employees more than others. Some people are just
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more naturally likable; some always have a great attitude, while others
equally talented may not have the same charm or charisma. But any
natural tendencies toward favoritism should be resisted; it’s not only
unfair — it’s a quick way to lose, or at least damage, the respect of your
team.

Go off half cocked — The best management decisions are rational
and logical, not emotional. The daily frustrations of the job can easily
lead one to impulsive decisions — they can even be cathartic (you’re
fired!) — but hasty, angry decisions are rarely optimal for an organization.

Avoid conflict — Since a good amount of management involves
addressing or adjudicating conflict situations, management is no place
for conflict-avoiders. Resolving all types of conflict diplomatically and
effectively is an integral part of the job, a core managerial skill.

Feel threatened by the abilities of their employees — The best
managers are secure, and want to build a team of talented people whom
they continue to develop. No less a business person than Warren Buffett
is well known for wanting to be surrounded by “the brightest and most
productive people” he can find. Based on my own modest experience, |
couldn’t agree more. Since management is all about accomplishing
things through others ... the better people you have, the higher quality
work your team or organization will produce.

Net-net, there’s no single roadmap for effective management; there
are innumerable ways to accomplish what needs to be done. That having
been said (and this list is by no means exhaustive), there are different
roads to travel to get where you need to go, and some roads are smoother
and more direct than others.

10 key activities you need to master as manager

Manager at the company | advise recently asked me a question, the
answer to which should be obvious but it is mostly not at all. At the time
we were discussing first what he should not do as a manager and what
kind of activities do not bring desired results — from business, from
employee and from management perspective. Shortly after we finished
our discussions, he said that we did discuss, what he should not do, but
he would like to know not only what he should not do, but even more so
what he should do as a manager.

| believe that his question is spot on and is rarely answered in
simple and easy to understand manner. You can find tons of content
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regarding management all over the internet and in various books, but it is
rarely right to the point and is almost never easy to understand or
implement — it is also usually focused only on specific aspect of
management, rather than on management of company in general. To
better prepare myself to answer him in connection with his specific
situation — in connection with his company and their processes — |
decided to put together a short list of 10 key assignments that manager
has to master — together with a few practical tips and tricks on how to do
it. Therefore, here it goes ... The list of key assignments you have to
perform as a manager is comprised of the following:

Know your customers — successful companies are always oriented
towards their customers and you as the manager should be also — if you
know your customers, you can adapt your products and services
accordingly and lead your company towards success; practical tip 1: take
every chance you get to talk to your customers and ask them questions
about your services and listen to them (don’t try to persuade them that
your services or products are the best, just listen to them closely), think
about your customers — about who they are and why they use your
services and products, last but not least, find out who your customers are
in terms of a demographic profile (or in case of business customers, in
terms of company profile) — you can find this out by conducting
appropriate research among your customers or by noting your customer’s
profile prior and in the middle of your business relationship with your
customer.

Know your products and services — if you want to manage your
company successfully, you have to know what your company does —
what kind of products it makes and sells and what kind of services it
offers — if you don’t know your products and services well enough, you
will not be able to lead your company successfully; practical tip 2: use
services and products of your company as if you are the customer, real
ordinary customer and not VIP customer — go also through all the
procedures that customers need to go through — keep in mind that you do
not need to be an expert regarding your products and services, but you
should still know them in enough detail (and from customer perspective).

Know your company and its processes — in order to be able ti
improve anything in your company, you need to be familiar with
organizational structure of the company (formal and informal) and with
its processes (actual processes, not only written processes); practical
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tip 3: review everything you can find written about your company’s
organizational structure and its processes — then talk to your employees,
first to managers of individual departments and if necessary afterwards
to individual employees from specific departments — take enough time to
get to know the company and its processes well enough, otherwise you
will not be able to manage successfully any changes that need to be
implemented in the company, because you will not know and understand
your starting point

Prepare your business plan — you need to establish your company’s
position at this moment (your starting point), where you want the
company to be in 1 month or in 1 year or in 3 years (or more) and how is
your company going to get there — this helps you get the big picture and
concentrate on those activities that bring you and your company best
results; practical tip 4: use the term business plan loosely — you don’t
need to write a lengthy document for it, instead opt for business model
canvas or any similar method — just make sure you have clear overview
of where you are currently, where you want to be in the future and how
are you going to get there — and if you got to know your customers, your
offering and your company well enough, you will be able to prepare the
business plan with little effort.

Monitor and control — one of key aspects of being a manager is the
fact, that you need to know, where you, your colleagues and your
company are at any point in time — if you know your position, you can
act accordingly, if you don’t you will make wrong decisions; practical tip
5: do make sure that your controlling function in the company is
providing your with timely and relevant information — define what kind
of reports do you want to receive (what kind of data, comparisons
between plans and budget and realization etc.) and how often do you
want to receive them — please, keep in mind that too many reports will
obstruct your ability to see your general company’s position and will also
drain your company’s resources (be reasonable with what you wish to
receive)

Decide and act — the key assignment that you took with your
management position are decisions — this is also the main decision
between top management and others — the higher you are, the more you
need to decide; practical tip 6: don’t try to stall your decision and stay
undecided for too long — keep in my mind that you can always take the
decision to keep status quo for certain period of time and review your
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decision again after that time — the difference between not deciding and
deciding to change nothing at the moment is huge — with the latter you
know, where you stand, while with not deciding you leave everything to
chance

Inform — always make sure you explain reasoning behind your
decisions and actions — your colleagues will appreciate it, because they
will know and understand why certain decisions are being taken and will
accept them more easily; practical tip 7: share as much information as
possible with employees — let them know company’s business results, its
current standing and current goings-on in the company — people like to
know where they stand and will usually surprise you with increased
motivation, improvements and adjustments of their work and actions

Manage people — companies exist because they enable people to
work together towards common goals more efficiently than if they would
be on their own — without people, there would be no companies; practical
tip 8: make sure your decisions are constant and transparent and your
colleagues are sufficiently informed (rather more than too little) — and
your colleagues will generally be willing to follow your lead

Manage relationship with company’s owners — lots of times
relationship with owners tends to be overlooked, when speaking of what
manager’s tasks are — as a manager you need to make sure you are
aligned with owners of the company, if you want to implement your
plans and if you want to be successful; practical tip 9: owners of the
company are not enemies — they are the ones, who sign off on your
reward and they are people like yourself (or at least represented by
people, if your company’s owners are other companies) — therefore you
need to make sure and invest enough time to build positive relationship
with them

Keep focus — don’t let yourself be consumed by tiny everyday
operational issues — make sure you keep your focus on where do you
want to take your company, otherwise you will not be able to
successfully manage your company; practical tip 10: re-read your
business plan at least once a month — it will enable you to set your
current priorities properly and keep your focus and executing your
business plan successfully

If you cover all of the above successfully, then you should be on
your way towards becoming a solid manager. And you can then start to
occupy yourself how to improve your management skills — the managing
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people and managing owners part of the list — and how to be a great
manager ...

Economists — What They Do

Economists study how society distributes resources, such as land,
labor, raw materials, and machinery, to produce goods and services.
They conduct research, collect and analyze data, monitor economic
trends, and develop forecasts on a wide variety of issues, including
energy costs, inflation, interest rates, exchange rates, business cycles,
taxes, and employment levels, among others.

Economists develop methods for obtaining the data they need. For
example, sampling techniques may be used to conduct a survey, and
various mathematical modeling techniques may be used to develop
forecasts. Preparing reports, including tables and charts, on research
results also is an important part of an economist's job, as is presenting
economic and statistical concepts in a clear and meaningful way for
those who do not have a background in economics. Some economists
also perform economic analysis for the media.

Many economists specialize in a particular area of economics,
although general knowledge of basic economic principles is essential.
Microeconomists study the supply and demand decisions of individuals
and firms, such as how profits can be maximized and the quantity of a
good or service that consumers will demand at a certain price. Industrial
economists and organizational economists study the market structure of
particular industries in terms of the number of competitors within those
industries and examine the market decisions of competitive firms and
monopolies. These economists also may be concerned with antitrust
policy and its impact on market structure. Macroeconomists study
historical trends in the whole economy and forecast future trends in areas
such as unemployment, inflation, economic growth, productivity, and
investment. Monetary economists and financial economists do work that
is similar to that done by macroeconomists. These workers study the
money and banking system and the effects of changing interest rates.
International economists study global financial markets, currencies and
exchange rates, and the effects of various trade policies such as tariffs.
Labor economists and demographic economists study the supply and
demand for labor and the determination of wages. These economists also
try to explain the reasons for unemployment and the effects of changing
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demographic trends, such as an aging population and increasing
immigration, on labor markets. Public finance economists are involved
primarily in studying the role of the government in the economy and the
effects of tax cuts, budget deficits, and welfare policies. Econometricians
investigate all areas of economics and apply mathematical techniques
such as calculus, game theory, and regression analysis to their research.
With these techniques, they formulate economic models that help explain
economic relationships that can be used to develop forecasts about
business cycles, the effects of a specific rate of inflation on the economy,
the effects of tax legislation on unemployment levels, and other
economic phenomena.

Many economists apply these areas of economics to health,
education, agriculture, urban and regional economics, law, history,
energy, the environment, and other issues. Economists working for
corporations are involved primarily in microeconomic issues, such as
forecasting consumer demand and sales of the firm's products. Some
analyze their competitors' market share and advise their company on how
to handle the competition. Others monitor legislation passed by
Congress, such as environmental and worker safety regulations, and
assess how new laws will affect the corporation. Corporations with many
international branches or subsidiaries might employ economists to
monitor the economic situations in countries where they do business or
to provide a risk assessment of a country into which the company is
considering expanding.

Economists working in economic consulting or research firms
sometimes perform the same tasks as economists working for
corporations. However, economists in consulting firms also perform
much of the macroeconomic analysis and forecasting conducted in the
United States. Their analyses and forecasts are frequently published in
newspapers and journal articles.

Another large employer of economists is government. Economists
in the Federal Government administer most of the surveys and collect the
majority of the economic data about the United States. For example,
economists in the U.S. Department of Commerce collect and analyze
data on the production, distribution, and consumption of commaodities
produced in the United States, and economists employed by the U.S.
Department of Labor collect and analyze data on the domestic economy,
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including data on prices, wages, employment, productivity, and safety
and health.

Economists who work for government agencies also assess
economic conditions in the United States and abroad to estimate the
effects of specific changes in legislation and public policy. Government
economists advise policy makers in areas such as the deregulation of
industries, the effects of changes to Social Security, the effects of tax
cuts on the budget deficit, and the effectiveness of imposing tariffs on
imported goods. An economist working in State or local government
might analyze data on the growth of school-age or prison populations
and on employment and unemployment rates to project future spending
needs.

Work Environment

Economists have structured work schedules. They often work
alone, writing reports, preparing statistical charts, and using computers,
but they also may be an integral part of a research team. Many work
under pressure of deadlines and tight schedules, which may require
overtime. Their routine may be interrupted by special requests for data
and by the need to attend meetings or conferences. Some travel may be
necessary.

Education & Training Required

A master's or Ph.D. degree in economics is required for many
private sector economist jobs and for advancement to higher-level
positions. In the Federal Government, candidates for entry-level
economist positions must have a bachelor's degree with a minimum of
21 semester hours of economics and 3 hours of statistics, accounting, or
calculus, or a combination of education and experience.

Economics includes numerous specialties at the graduate level,
such as econometrics, international economics, and labor economics.
Students should select graduate schools that are strong in the specialties
that interest them. Some schools help graduate students find internships
or part-time employment in government agencies, economic consulting
or research firms, or financial institutions before graduation.

Undergraduate economics majors can choose from a variety of
courses, ranging from microeconomics, macroeconomics, and
econometrics to more philosophical courses, such as the history of
economic thought. Because of the importance of quantitative skills to
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economists, courses in mathematics, statistics, econometrics, sampling
theory and survey design, and computer science are extremely helpful.

Whether working in government, industry, research organizations,
or consulting firms, economists with a bachelor's degree usually qualify
for entry-level positions as a research assistant, for marketing or finance
positions, or for various sales jobs. A master's degree usually is required
to qualify for more responsible research and administrative positions. A
Ph.D. is necessary for top economist positions in many organizations.

Aspiring economists should gain experience gathering and
analyzing data, conducting interviews or surveys, and writing reports on
their findings while in college. This experience can prove invaluable
later in obtaining a full-time position in the field because much of the
economist's work, especially in the beginning, may center on these
duties. With experience, economists eventually are assigned their own
research projects. Related job experience, such as work as a stock or
bond trader, might be advantageous.

Other Skills Required (Other qualifications)

Those considering careers as economists should be able to pay
attention to details because much time is spent on precise data analysis.
Candidates also should have strong computer and quantitative skills and
be able to perform complex research. Patience and persistence are
necessary qualities, given that economists must spend long hours on
independent study and problem solving. Good communication skills also
are useful, as economists must be able to present their findings, both
orally and in writing, in a clear, concise manner.
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