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IIOACHUTEJ/IbHAA 3AIIMCKA

IlanHoe yueOHOe ocobue IpelHa3Ha4YeHo, IpeX/ie Bcero, 1yisl bakaaaBpoB U Maru-
CTPAHTOB TaKMX HaAPaBJIeHUM MOJArOTOBKM MHXXeHepHOro MHCTUTYTA, KaK « ATpOUH)KeHe-
pusi» (podmnn: «DJIeKTpooOOPyNOBaHME U 3JIEKTPOTEXHOJIOTUNY, « TexHu4YecKkue cucTe-
MBI B arpo0usHece») U «IJKCIUTyaTalysl TPAHCIIOPTHO-TEXHOJIOTMYECKUX MAIlVWH U KOM-
miekcoB». [locobue mMoxkeT OBITh MCIIOJIb30BAHO B KavyecTBe JOMOJIHUTENIbHON yueOHOU
JIUTEePaTyphbl 10 BCeM HallpaBJIeHUsIM MOATOTOBKA WHXXeHepHOTO MHCTUTYTAa OYHOU U 3a-
Oo4HOM popM 0OyUeHus.

[Tocobue paccuntano Ha 60-70 y4. yacoB ayautopHbix 3aHsaTud U 100-120 gyacoB
CaMOCTOSITeJIbHOW pabO0Thl, 4TO COOTBeTCTByeT 0a30BbIM cTaHaapTam PI'OC. Mzpanue
MOXeT OBbITb MCII0JIb30BAaHO B HAyYHO-MCCJIeIOBATeIbCKOW paboTe MarMcTPaHTOB U TpU
IIOJITOTOBKE K CAadye KaHAUJATCKOr0 3K3aMeHa 110 aHIVIMACKOMY SI3BIKY.

B ocHOBHBIX pa3nesiax moco0Hs mpeCTaB/IeHbI:

1) pabora ¢ TeKCTOBBIM MaTepUasioM podeCCUOHATLHOM HAPaBJIeHHOCTH;

2) paboTa C TeKCTOBBIM MaTepUalioM JIeJIOBOTO XxapaKTepa;

3) 6aHK TeKCTOB NMPOQeCcCUOHAIIBHOM HANpPaBIEHHOCTHU [IJI U3y4YaroIlero, 03HaKo-
MUTEJIbHOTO YTeHus], TOATOTOBKY Mpe3eHTallnii, pedepaToB U HAYYHBIX JOKIAJIOB;

4) pekoMeHJIAIIMK W CIIPABOYHbIA MaTepuai Jjisi 3GdeKTUBHOM MOJTOTOBKU MPO-
¢deccroHanbHOU U HAay4YHOU ITpe3eHTalluy;

5) MeTouYecKUe yKa3aHHsl 110 OpTraHU3allid CaMOCTOSITeIbHON pabOTHI.

Paznen «PaboTa ¢ TEKCTOBBIM MaTepHaioM Npo¢ecCHOHAILHONH HallpaBJIeHHO-
CTH» TIpeJicTaBjieH B 9 ydyebHO-TeMaTndeckux 6jiokax (Units), KOTOpble COOTBETCTBYIOT
YPOBHIO $13bIKOBOW MOATOTOBKU A2-B1. YueOHbIN 650K OTKphIBAaeTCSl OOIIMPHBIM TeMaTH-
YeCcKMM BOKaOyJIsIpOM U 3aJIaHUSIMM Ha ero ocBoeHue. TekcCT [jis M3ydarollero 4YTeHus
KaXJ0Tr0 6JI0Ka MaKCUMaJIbHO HachlllleH MPOodeCCUOHAIbHOM JIEBKCUKOM U TpefiCTaBIsieT
coOOM COBpeMeHHbI KOHTEHT, OTpaXKalol[uh CcreluuKy OIpe/lesleHHON WH)XeHepHOH
oTpaciu. TeKCT it u3yvaromiero YTeHus COnpoBOX/AAeTCs TOCJIeTeKCTOBBIMU 3aIaHUSIMU
Ha TOHUMaHUWe COfiepXKaHWs U 3aKpelieHue crelanbHoM Jiekcuku (Comprehension
Check). 3aBepiaroriias 4acTb 6J10Ka — 3TO yIpakKHEHWe Ha YCTHYIO MPAKTUKY 10 TeMaTH-
Ke I0HWATA B popMe npodeccroHanbHOro auanora (Speaking Practice). B xaxaom u3 6i10-
KOB IIpeJlyCMOTpeHBI 3a7jaHusl Ha CAMOCTOSITeIbHYIO PaboTy — yIpaXkHeHUsl, OpUeHTUpY-
Iolllee CTYJIeHTa Ha aHAJIMTUYeCKyio paboTy ¢ mpodecCUOHAILHOM JIEKCUKOM, HAa TTOUCK
JOTIOJTHUTEJIbHOTO MaTepyajia B MHTePHeTe U CO3JlaHre ITpe3eHTalli Ha ero OCHOBe.

Pasnen «Pabora ¢ TeKCTOBHIM MaTepHaiOM [IeJIOBOr0 XapaKTepa» COAEpXXUT
y4eOHbIN MaTepuall 1o JeJI0BOMY aHTJIMHUCKOMY SI3bIKY, KOTOPBIM MpefiCTaBjieH B 4 yue0-
HO-TeMaThU4eCcKuX OJIoKaxX U MojI00pKe TeKCTOB JeJI0BOr0 xapakTepa Jijisl TiepeBojia U pa-
60THI CO CIlelMaabHOM JIeKCUKOU. Llenb pa3iena — 06y4uTh OCHOBAM J1eJI0BOTO OOIIeHUs B
YCTHOW ¥ MMCbMeHHOM ¢popMax. TeMarrika GJIOKOB OmpefiesisieTCsl CUTyallMel YCTPOMCTBa
Ha paboTy, KoTopas TpeOyeT IPaBWIBHOI'O 3allOJIHEHUS! TUIIOBBIX IMMCbMEHHBIX GOpPM U
IIOJITOTOBKY K YCTHOMY CODecel0BaHHUIO.

Pasznen nmocodbusi «baHk TekcToB nmpodeccuoHaNIbHOM HapPaBJIeHHOCTH» TIpe]l-
cTaBjsieT cob0¥ OOIIMPHYIO NMOAOOPKY ayTeHTUYHBIX TeKCTOB IIPOQEeCCUOHAIBHOW TeMa-
TUKU. TekcToBbIM OaHK AennTcs Ha Tpu Temarrdeckue dactu: 1) Electrical Engineering
(21 Tekcr), 2) Auto Electronics (16 TekctoB), 3) Auto Electrics (27 TekcrtoB). IIpencras-
JeHHasl B 1ocobun Tematudeckas nojoopka Electrical Engineering — 3To coBpeMeHHbIH
1IpOoeCCUOHAIIbHBIN KOHTEHT, CBSI3aHHBIM C paboTOM MH)XXeHepa-3JIeKTPUKa, CIelualnCcTa
B 00JIaCTH 3JIEKTPUYECTBa, 3JIEKTPOTEXHUKH, 3JIEKTPOMOHTEpA, 3JIeKTPOMEexXaHUKa, 3JIeK-
TPOMOHTAXKHUKA.



Bropas u tpetbst nonbopku — Auto Electronic, Auto Electrics no3Bosnsitot nogpo6Ho
M3YUYUTh JOBOJIbHO OOIIMPHBIN IUIACT CIEIAAJIbHOW JIEKCUKH, HOMUHUPYIOIIUM 3JIeKTPOH-
Hble CHUCTeMBbl JIJI1 KOHTPOJIsE paboThl JBUraTesisi, TOPMO30B, PYJIEBOIO YIPABIIEHUS; CU-
creMbl, obecrneunBaromye 6Oe3omacHoe (QYHKIIMOHMPOBaHWE W 3allUTy TPAHCIIOPTHBIX
CpeJCTB.

Pazpen nmocobusi «bank TekcTOB mpodecCcHoHaIbHON HANPABIEHHOCTHU» COIEpPXKUT
OoJIbIIIOe KOJIMYeCTBO CXeM, PUCYHKOB, WJUIKOCTpAIlAW, KOTOpble IOMOTAal0T HaIJISAHO
IIPeJICTaBUTDb PAL CJIIOXKHBIX COAepXKaTeIbHBIX aClleKTOB CIlellUalIu3upOBaHHOIO TEKCTOBO-
ro MaTepuaa.

Pa3nen «HCTpyKUMs ISl MOATOTOBKU YCTHOH Ipe3eHTAallMd TeKCTOBOr0 Ma-
Tepuajia Ha aHIJIMICKOM fI3BbIKe)» COJIep)XXUT MeTOAuYecKre peKOMeHIAllUU 110 00IemMy
aJTOPUTMY CO3JJaHUS YCTHBIX Ipe3eHTalMu. [Ipe3eHTanv MOTYT BBIIOIHATHCS CTYHEeH-
TaMU II0 TeKCTaM, IpeJICTaBJIeHHbIM B TeKCTOBOM OaHKe. B pa3smene Takke CONEpXKUTCS
MOAPOOHBIN CIIPABOYHBIA MaTepuajl M0 KOMIIbIOTEPHBIM TEeXHOJIOTHSIM IOATOTOBKHU JI0-
KJIQJIOB U IIpe3eHTallUi.

Pa3nen «Merogudeckue peKOMeHAAIMU II0 OPraHU3AlMH CaMOCTOSTeIbHOM
PaboOThI» CTAaBUT I1eJIbI0 MEeTOJIUYeCKoe obecliedeHre poliecca CaMOCTOSITeTbHOM PaboThl
Y CaMOIIOJIrOTOBKM CTyAeHTOB. Kak npaBuiio, camocTosiTesibHasi paboTa CTyZIeHTOB — 3TO
IIOJITOTOBKA Ilepeckas3a, pedepara, aHHOTaIMK, npoekTa. [lopoOHbIe pekoMeHIaIMKU 110
MOATOTOBKE HAHHBIX BUIOB CAMOCTOSTEJIbHOW Y4eOHON HesTelIbHOCTU Ipe/iCTaBIeHbl B
paszere.

OcHoBHBIEe HAaBBIKH, OCBOEHHEe KOTOPBIX SIBJISETCS IepBOOYepeqHOM 3amadel
JAHHOTO0 IIOCO0HS:

— HaBBIK KOPPEKTHOT'O I1epeBoJia TeKCTOB ITPO¢deCCUOHAIbHOW HAIIPAaBIIeHHOCTH;

— HaBBIK aKa/leMU4eCKd MPaBWIBHOIO YCTHOTO Ipe/iCTaBJIeHUs)/TIpe3eHTallii KOH-
TeHTa NPO(eCCUOHAIIbHON HAIlPaBJIEHHOCTH.

— (OpMHpOBaHKEe HABBIKOB YCTHOU U NMHUCBbMEHHOM NPOdeCCHOHAIbHOWU KOMMYHHU-
KallUK.

Takum 006pa3oM, Kaxablii OJIOK, Yepe3 TeKCThl ¥ CUCTeMY yYIPaXKHEeHUH CTUMYJIUPY-
eT MHTepeC 00yYarolMXCsl K HAYYHOW KOMMYHHKAIIMA HA UHOCTPAHHOM $13bIKe, TIOBBIIIAeT
MOTHBAIIMIO K IIpolieccy o0ydeHus1, ciocob6CTByeT GOpPMHUPOBAHUIO OCHOBHBIX U Ipodec-
CHUOHAJILHBIX KOMIIeTeHIIUM:

— CIIOCOOHOCTD NPHMEHSTh MHOCTPAHHBIN SI3bIK B Cdepe npodecCrOHaIbHOU Aes-
TeJIbHOCTH;

— CHOCOOHOCTh K NMHUCbMEHHOW U YCTHOM NpPOodeCcCHOHAIbHOM KOMMYHHMKAIUA Ha
VIHOCTPaHHOM $3bIKe€;

— CIIOCOOHOCTB HMCITI0JIb30BaTh 3HAHHWE WHOCTPAHHOIO sI3bIKa ISl IIOJIy4YeHHs Ipo-
deccuoHanbHOM UHGOPMAIIMKA U3 UHOCTPAHHBIX NCTOYHUKOB.

[Tocobre MoXeT OBITh MCIIOJIB30BAHO B Pa3HOOOPA3HBIX YCJIOBHUSX y4eOHOIO Ipo-
1ecca JJis pa3BUTHSI 6a30BOM KOMMYHHUKAaTHBHOWM KOMIIETEHIIMW — YMeHUs I10JIy4aThb, Ie-
pepabarbiBaTh ¥ Nlepe/iaBaTh UHGOPMAIIMIO HA UHOCTPAHHOM $I3bIKe.



PA3JIEJI 1. PABOTA C TEKCTOBBIM MATEPUAJIOM
ITPOPECCHUOHAJ/IBHOUM HAITPABJIEHHOCTHA

TekcTbl npodeCcCHOHAIbHOW HANpPaBJIEeHHOCTA C IPAKTUYeCKMMU 3aflaHUSIMU 110
VIH)KeHepHBIM HallpaBJIeHUsM IIOATOTOBKU

Part 1. Electrical Engineering
Unit 1. An electrician: job description

Exercise 1. Read and memorize the words and word combinations.

1. electrician 3J1eKTpUK; MHXKeHEeP-3JIeKTPUK; CIeIUaIMCT B 00JIaCTH 3JIeKTPUYeCTBa,
3JIeKTPOTEXHUKHU; JJIEKTPOTEXHUK, JIIeKTPOMOHTED, 3JIeKTPOMEXaHUK, 3JIEKTPOMOHTAXKHUK

2. installation MOHTaX; ycTaHOBKA; COOpPKA; BBOJ B OKCILTyaTallUIO

3. operation paboTa; sKCIUTyaTaIus

4. repair peMOHT; BOCCTaHOBJIEHHE

5. maintenance cojiep>xaHve U TeXHHUYeCKoe ODOCITy>XUBaHUe, YXOJ; TeKYIIUM pe-
MOHT

6. electrical system anexkTpryeckast ceTb

7. communication devices anmnaparypa CBsi3u

8. HVACR (heating, ventilation, air conditioning and refrigeration) system cucrema
OTOIUIEHUS], BEHTWISIIUM, KOHAUITMOHUPOBAHUS BO3/lyXa U OXJIAXKIEeHUSI

9. lighting system cuctemMa ocBelieHust

10. control unit ycTpo¥cTBO yIpaBjieHuUs; MyJbT YIpaBieHUs; OJIOK yIpaBJeHUS ;
YCTPOMCTBO KOHTPOJISI; AUCTIETYEPCKUN ITYJIbT

11. residential and commercial settings >xvible ¥ IPOMBIIIIEHHbIE TTOMEIeHUs

12. wiring mpoBoJika, 37IeKTPOIPOBO/IKA; CUCTeMa MPOBO/IOB; MOHTAXKHasl 3JIeKTPU-
Yyeckas cxeMa

13. circuit board MoHTa)kHas TU1aTa; eyaTHas IyiaTa

14. electronics a/eKTPOHHKA; 3JIEKTPOHHbIE CXeMbl; 3JIeKTPOHHAsl ammaparypa;
3JIeKTPOHHBIE YCTPOMCTBA; 3JIeKTPOHHOE 000pyI0BaHUe

15. residential homes >xuoi komIiekc (M3 MHOTOKBAPTHUPHBIX JIOMOB); SKUAJION JIOM

16. commercial building 3qanre ToproBoro Ha3HaueHUsI

17. industrial facility npomsitizieHHOe nipeanpusTye

18. outdoor space BHe noMelleHHs]; OTKPbITOEe IPOCTPAHCTBO

19. indoors B momerieHU"

20. outdoors Ha OTKPLITOM BO3JIyXe; Ha yJIUIle

21. worksite MecTo 3KCILTyaTalluy U3zienius; pabouee MecTo

22. circuits 1emnb, KOHTYP; cxeMa

23. outlet ceTeBasi po3eTka

24. switch BbIKITIOUATEH, TEPEKTF0YaTeNTb

25. lighting fixture cBeTHIBLHUK; OCBETUTEIbHBINA IPUOOP

26. well-paid job BeicOkOOIIIaUMBaeMas paboTa

27. training period nepuoj 06y4yeHus

28. consumer notpeduTesb, KJIIMEHT, 3aKa34rK

29. interact B3aMOJIeiCTBOBATh; CTAJIKUBAThCS

30. electricity ameKkTpr4YecTBO; 3JIeKTPOIHEepPrus

31. experienced ONBITHBIN; CBeIyIMI; KBATUDUITMPOBAHHBIN

32. lineman yiMHeNHbINA MOHTED (0OCTy>KUBaeT JIMHUM CBSI3U Y JIMHUM 3JIeKTpoIiepe-
JTa4n)

33. nomenclature TepMuHOIIOTUS

34. internal wiring BHyTpeHHSIs IPOBO/IKAa; KOMHATHAsl ITPOBO/IKA
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

outside HaxoISIIIIMICS BHE TIOMeIllleHu!

electrical line anexTposiviaus; kabeb

power generation MpOU3BOJICTBO 3HEPTHH; BbIPAaOOTKA 3JIEKTPO3HEPT UM
facility o0bekT; obopyoBaHue; anmapaTypa; YCTaHOBKa

high current cuibHBIN TOK

dangerous onacHbIN; pUCKOBAaHHBIN

down obpbIBaTh

power line JTMHUST BBICOKOTO HAMPSDKEHUSI; JIMHUS 3JIeKTporiepeiauu
inclement and windy weather HeHacTHas U BeTpeHas 1oroja

primary responsibility ocHoBHasi/T71aBHas 00I3aHHOCTb

safe 6ezonacHbIit

efficient apdexTrBHBIN

functioning dynkimonupoBanue, pabota, AercTBUe

expertise 3kcriepTHbie (CIlellMajbHble) 3HAHUS, OMbBIT, KBATUQPHUKAILMSI, KOMIe-

TeHTHOCTb; 3KCIIEPTHAds OIl€HKd; MdaCTepCTBO, YMeHHe

49
50

. blueprint yepTexx; mpoexT
. technical specifications (tech-spec) TexHudyeckue yciiOBUS, TEXHUYECKUE CIie-

L[I/ICl)I/IKaI_II/II/I, TeXHHn4YeCKoe 3a/ldHre, TEXHUYECKHE XdPdKTEPUCTUKHU

51

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

JIaAKH1

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

78

. local building code mecTHbIe cTpouTebHbIE HOPMBI U IPaBUJIA

safety regulations npaBuia 6e301acHOCTH, MpaBWIa TEXHUKKA 0€30I1aCHOCTH
adhere npunepxuBaThCs, COHIIIOAATH

prevent Ipe/ioTBpalliaTh, MpeAynpexaaTh, He JOMyCKaTh

hazard omacHOCTB; pyCK; yrpo3a

accident HecuaCTHBIN CJTy4daii; TpPaBMa; aBapusi; MOJIOMKA, BbIXO/ U3 CTPOSI
electrical principle anexkTpudeckuii IpUHITUIT

circuitry cxeMmbl; 11eld; KOMIIOHOBKA CXeM; CXeMaTHKa

voltage HamnpsbkeHue (B BOJIbTaX)

requirements TpeOOBaHUsl, TEXHUYECKHe TpeOOBaHUs MU YCIIOBUS
troubleshoot oTbICKMBaTh HEWMCIIPABHOCTH, AUATHOCTUPOBATH, YCTPAHSITh HEIO-

faulty HeucripaBHBIH, TOBpeX/IEHHBIN

connection coefiuHeHue, CBsI3b, KOHTAKT

upgrading ysydiiieHye KaueCcTBa, MOJIePHUA3AIHS, PEKOHCTPYKITHS

panel nmprbopHas 1aHesb, MyJIbT YIPABIIEHUS; paClIpeiesIATeTbHbIA AT
structure cTpoeHue; KOHCTPYKIIUSI, 3laHUe, COOpPYy>KeHUe

conduit kabeyernpoBos

electrical wiring aiexTporpoBojika

heating and cooling systems cucTeMbl oXJIaXeHHs U 000TrpeBa

vent BeHTHISITMOHHBIN KaHAJT

piping Tpy6omnpoBoz; cucrema Tpy6

socket maTpoH (371€KTPUYECKOM JIaMIIbl); pO3eTKa

plug in BKITIOYaTh B CeTh, BCTABJIATH BUJIKY B PO3ETKY

electrical equipment anekTpoobopyioBaHue, JIeKTprUYecKasi araparypa
light bulb (anexTpuueckas) mammnouka

drain pacxomoBaTh; NOTPeHIIATH (TOK)

stove KyxXOHHad IJIMTa

. heater kanopudep; HarpeBaTenbHbIM MPUOOP; obOrpeBaTesb; (OTOIMUATEIbLHbIN)

paguaTop

79
80

. tool (paboumit) UHCTPYMeHT; 000pyA0BaHUe; CPeJICTBO
. breaker box kopobka rpepbiBaTeJIst; 3JIeKTPUUEeCKHUN IIUTOK
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81
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
00J1aCcTH)
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.

. voltage meter BoJIbTMETP

repair service peMOHTHOe 00CITy>KMBaHHe; PeMOHTHBIE YCITyTH
malfunctioning HemMcpaBHBIM; TOJIOMAaHHBIN

aged cTapbii

freelancer ¢ppuiancep; BHeIIITaTHBIN CIIEIIUATIUCT

equipment 060py10BaHKe; arnmapaTypa

van aBToMobuIb-QyproH, (aBTo)Ppyprox

truck rpy3o0Boii aBTOMOOHJIb

distinct 0coObIi; OTIIMYNTEIbHBIN, YETKO BhIpaKeHHBIN
personality TMYHOCTh; UHIMBUAYAJIbHOCTD; JINUHbIE CBOWCTBA
independent He3aBUCHUMBIM, CAMOCTOSITETbHBIN

stable ycToliurBbIii; pelldTeNbHbBIN; 1leJieHallpaBIeHHbIN
persistent HACTOMYUBBIN, YITOPHBIN

genuine OpUrHHAIbHBIN; UCKPEeHHUN

practical mpakTUYHBIN; NPAKTUKYIOMMK (peajbHO paboTaMMi B KaKOU-TMO0

thrifty 6epexxsiiBbIi, pacyéTIMBBINA, SKOHOMHBIN; ITPOIBETAIOIITUHN, YIa4UTUBBINA
tactile ocs;3aemMblii; TAKTUIBHBIN, ITpeIHA3HAYEHHBIN JIJ1s1 BOCIIPUSTHS HAa OIIYIIb
physical oTHOCsIIMICS K PU3UKe, PU3NIECKUN

athletic aTmeTndeckwuii; rmojpazymeBaromui Gu3ndeckre Harpy3Ku

mechanical TexHuyeckult (MMeIOIIMI OTHOIIIEHUE K TeXHUKe)

investigative Jit0603HaTEIbHBIN

intellectual mbicsIINI YelOBeK, UHTEJIIEKTYyall; pa3yMHBIN

introspective MHTPOCIIEKTUBHBIN, 3aHUMAIOIIUICS CaMOAHAJIN30M

inquisitive MbITJIVBBIN

trade school npodeccrnonambHO-TEXHUYECKOE YUUITUIIE

apprenticeship o6yuyenue

electrical components 3meKkTpuYeckre KOMIIOHEHTHI, 3JIeKTpUYecKue YCTpOU-

CTBa YCTPOMCTBA, paboTatoliye Ha 3JIeKTpUYecTBe

108.
109.
110.
111.
112.
113.
114.
115.
116.

BO3JlyXa
117
118

mentor MEHTOP, HACTAaBHUK, PYKOBOJIUTEJIb

professional trade Buj mpodeccroHaNbHOM JIeITeJIbHOCTU

certification cBuieTebCTBO; cepTUdUKAT; YIOCTOBEpEHHe

license oduipanbHOe pa3peliieHue, JIUIeH3us

conveniences (ObITOBBIE) Y106CTBa, KOMGOPT

necessities rmpegMeTsl IepBOM HEOOXOAUMOCTH

lighting ocBemienue, cBet

heating oborpeB; oToIieHHe; 0/IorpeBaHUe

air conditioning KOHAMIIMOHWPOBAHHE BO3/yXa, peryJupoBaHUe BJIAXXHOCTHU

. refrigeration oxsiaxieHue; 3aMOpakvBaHUe
. communication system cucreMa Ilepefayv UHGOPMALUK; CUCTEMA CBS3U, CU-

cTeMa KOMMYHUKalun

119.
120.

121

122.
123.
124.
125.
126.

alarm system cucTemMa CUTHaJIM3allMK; CUCTeMa aBapUMHOW CUTHA/IU3aI[UU
electrical device anekTpudeckoe (371eKTPOTEXHUYECKOE) YCTPOHUCTBO

. circuit breaker aBTOMaTHyeckuii BbIKJIIOUATEIb; IIPePbIBATENIb

conduit bender Tpyboru6

screwdriver OTBEpPTKa

drill npens; nepdopaTop

ammeter amnepmeTp

thermal scanner TerjioBo¥ cKaHep; CKaHUPYIOIIUM TeIJIOBU3UOHHBIN ITpUbop
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127. cable tester kabesbHBIN TecTep; MPUOOP [IJisk TPOBEPKU 1EJIOCTHOCTU Kabesen

128. voltmeter BombT™METpP

129. National FElectrical Code HalMOHAIBHBIA/TOCYTAPCTBEHHBIN 3JIEKTPUYECKUI
KOJIeKC

Exercise 2. Read the international words and guess their meanings.

Electrician, specialize, installation, electrical system, motor, communication device,
control, electronics, residential, commercial, industrial, components, period, electricity,
regional, nomenclature, specialist, electrical line, functioning, expertise, interpret, dia-
grams, technical specification, plan, local, code, standard, principle, voltage, diagnose
electrical problems, panel, role, structure, finished, specialized, voltage meter, service,
professional, freelancer, van, realistic, individual, stable, practical, tactile, physical, athlet-
ic, mechanical, intellectual, introspective, mentor, certification, license, region, infrastruc-
ture, office, hospital, industry, modern, refrigeration, communication system, device, drill,
scanner, voltmeter, cable, national.

Exercise 3. Read and translate Text 1.

Text 1. What Does an Electrician Do?

Sources: https://www.careerexplorer.com/careers/electrician/,
https://www.practicaladultinsights.com/what-does-an-electrician-do.htm,
https://www.neit.edu/blog/how-much-do-electricians-
make#What_Exactly Do Electricians Do

An electrician works full-time and specializes in the installation, operation, repair,
and maintenance of various electrical systems, motors, communication devices, HVACR
systems, lighting systems, and control units in residential and commercial settings. The
electrical systems include wiring, circuit boards, and electronics. Electrical systems can
range from residential homes to commercial buildings, industrial facilities, and even out-
door spaces. So, electricians work both indoors and outdoors, depending on the worksite
and type of installation or maintenance work involved.

Electricians are trained to handle various components of electrical systems, such as
wiring, circuits, outlets, switches, and lighting fixtures. In some parts of the world, it can
be a rather well-paid job. A three-to-five-year training period is usually required for an
electrician to be successful. Consumers interact with the work of electricians in their eve-
ryday life because they deal with electricity at homes and at work, and many people prefer
to invite an experienced electrician for electrical repair.

Some people like to distinguish between an electrician and a lineman, depending on
regional nomenclature. An electrician refers to a specialist who works on internal wiring in
homes and other buildings, while a lineman works on outside electrical lines and in power
generation facilities. As much higher currents involved in this work, being a lineman can
be very dangerous, especially when linemen are sent out to repair the downed power lines
and other emergencies which can occur in inclement and windy weather.

The primary responsibility of an electrician is to ensure the safe and efficient func-
tioning of electrical systems. They use their expertise to interpret blueprints, diagrams, and
technical specifications to plan and execute electrical installations.

Electricians are knowledgeable about local building codes and safety regulations, and
they adhere to these standards to prevent hazards and accidents. They have a thorough un-
derstanding of electrical principles, circuitry, and voltage requirements, enabling them to
troubleshoot and diagnose electrical problems accurately. Whether it’s installing new wiring,
repairing faulty connections, or upgrading electrical panels, electricians play a crucial role in
ensuring that buildings have reliable and properly functioning electrical systems.
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When a structure is built, an electrician is an important part of the building team. He
or she installs conduit in the walls as they are built for the purpose of running electrical
wiring. If heating and cooling systems are installed, an electrician installs vents and piping
for these systems. As the house is finished, the electrician installs electrical sockets for the
purpose of plugging in electrical equipment and installing light bulbs. Specialized circuits
may also be installed for equipment which drains power, such as stoves and heaters.

Electricians may also install complex electrical equipment, and they are familiar
with the operation of electronics and various tools such as breaker boxes, voltage meters,
etc. that they use in their work. Maintenance and repair services are also offered by profes-
sional electricians, ranging from troubleshooting malfunctioning electric stoves to replac-
ing aged wiring. Many electricians work as freelancers, carrying their equipment with
them in vans or trucks and traveling to sites as needed.

Electricians have distinct personalities. They tend to be realistic individuals, which
means they’re independent, stable, persistent, genuine, practical, and thrifty. They like
tasks that are tactile, physical, athletic, or mechanical. Some of them are also investigative,
meaning they re intellectual, introspective, and inquisitive.

Someone who wants to become an electrician should plan on going to trade school
or serving a professional apprenticeship. During apprenticeship, he or she will learn about
how to safely handle electricity and how to install electrical components. Training also in-
cludes familiarization with prevailing local codes, and a mentor may also offer training in
dealing with various other professional trades in the capacity of an electrician. Once train-
ing is complete, a journeyman electrician can get professional certification or license, if
required in his or her region.

Summing up, electricians are responsible for maintaining the electrical infrastruc-
ture that powers our homes, offices, schools, hospitals, and industries. Without electri-
cians, we would be unable to enjoy the conveniences and necessities of modern life, such
as lighting, heating, air conditioning, refrigeration, communication systems, alarm systems
and countless other electrical devices.

Exercise 4. Answer the questions.
. What does an electrician specialize in?
. Where can the electrical systems be found?
. What are the components of electrical systems?
. Do electricians have a high salary?
. How long is a training period?
. Why do most people invite experienced electrician for electrical repair?
. What is the difference between an electrician and a lineman?
. What is the electrician’s primary responsibility?
. How do electricians use their expert skills and knowledge?
10. What are electricians well-informed about?
11. Why do electricians adhere to safety standards?
12. What knowledge helps electricians to troubleshoot and diagnose electrical prob-
lems without any mistakes?
13. What kind of tasks do electricians have to do?
14. What activities do electricians perform at the construction site?
15. What tools do electricians use?
16. Can electricians work as freelancers?
17. What are characteristics and qualities that form a typical electrician’s distinctive
character?
18. What kind of activities do electricians usually like?

OO UTA~RWN —
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19. Which educational institutions offer training for electricians?

20. What do students learn during apprenticeship?

21. Do all electricians need to get professional certification or license?

22. What does the electrical infrastructure power?

23. What conveniences and necessities of modern life do electricians maintain and
repair?

Exercise 5. Read about an electrician’s responsibilities and complete the gaps (1-7)
with the words given in the box.
| Adhering, transformers, screwdrivers, blueprints, testing, tools, wiring |

Information source: https://www.neit.edu/blog/how-much-do-electricians-
make#What_Exactly Do Electricians Do

As an electrician, you are responsible for:

— Reading structural 1) ... and technical diagrams.

— Planning layouts for electrical 2) ... for new buildings.

— Inspecting electrical components like circuit breakers and 3) ... .

— Using 4) ... devices to identify common electrical issues.

— Troubleshooting problems by using various tools like conduit benders, 5)... , and

drills.
— Using 6) ... like ammeters, thermal scanners, cable testers, and voltmeters.
— Repairing, maintaining, and replacing wiring and components.
—7) ... to building regulations under the National Electrical Code.
Exercise 6. Match the electricians’ key duties and responsibilities (1-6) with their
descriptions (a-f).
Information source: https://www.careerexplorer.com/careers/electrician/
1. Electrical in- a. When electrical systems malfunction or components fail, electri-
stallations cians are called upon to diagnose and repair the issue. They use spe-
cialized tools and testing equipment to identify faulty wiring, dam-
aged circuits, or malfunctioning electrical devices. Electricians may
replace damaged components, rewire circuits, or repair electrical fix-
tures to restore the proper functioning of the system.
2. Electrical re- b. Electricians adhere to local and national electrical codes and safe-
pairs ty regulations to ensure that electrical systems meet the required
standards. They are knowledgeable about safety protocols and take
precautions to prevent electrical shocks, fires, and other hazards.
Electricians are responsible for grounding systems, installing protec-
tive devices like circuit breakers and surge protectors, and ensuring
proper insulation and wiring practices.
3. Maintenance c. Electricians possess a strong understanding of electrical systems
and upgrades and are skilled at troubleshooting electrical issues. They use their
knowledge of electrical principles and circuitry to identify the root
cause of problems and develop effective solutions. Electricians may
use diagnostic tools and equipment to test electrical components,
measure voltage levels, and trace electrical pathways to pinpoint the
source of the issue.
4. Compliance d. Electricians are responsible for installing electrical systems in
with electrical new construction projects or during renovations. They read and in-
codes and safety | terpret blueprints, technical diagrams, and electrical codes to deter-
standards mine the layout and placement of wiring, outlets, switches, and
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lighting fixtures. They handle tasks such as running wires, connect-
ing circuits, and ensuring proper grounding to establish a functional
and safe electrical infrastructure.

5. Troubleshoot- | e. Electricians often work in collaboration with other professionals,
ing and problem- | such as architects, engineers, contractors, and building inspectors.
solving They communicate effectively to understand project requirements,
provide input on electrical system designs, and ensure that installa-
tions meet specifications. Electricians may also interact with clients
or end-users, offering guidance on electrical usage, safety precau-
tions, and energy-saving practices.

6. Collaboration | f. Electricians conduct routine maintenance checks on electrical sys-
and communica- | tems to identify potential problems and prevent future issues. They
tion inspect electrical equipment, such as circuit breakers, panels, and
transformers, to ensure they are in good working condition. Electri-
cians also perform upgrades and modifications to electrical systems
to accommodate changing needs, such as installing additional out-
lets, upgrading electrical panels, or incorporating energy-efficient
lighting solutions.

Exercise 7. Mark the following sentences as True or False.

Information source: https://www .foundit.in/career-advice/electrician-job-
description/

1. An electrician is in charge of ensuring that electricity reaches the homes and
businesses that need it. 2. The duties and responsibilities of this position include designing
new buildings’ electrical systems, such as where to place electrical outlets, light fixtures,
heating outlets, and ventilation systems. 3. Understanding architectural plans, circuit dia-
grams, and other technical documentation is not important for an electrician. 4. According
to municipal codes and safety regulations, new and existing buildings must have wiring,
lighting, and control systems installed in accordance with the required standards. 5. Elec-
tricians must detect malfunctions in electrical items and systems by using testing devices.
6. Faulty or outdated electrical equipment, fixtures and wiring may be repaired or re-
placed. 7. Growing demand for electricians is in part due to the fact that there is a constant
demand for their services.

Exercise 8. Read and translate the dialogue between two friends. Act it out.

Friend 1: Hello, Mikhail! How are you?

Friend 2: Hi, Max! Fine. I’ve just entered the university, the Electrical Technology
and Equipment department.

F. 1: Cool! And why did you decide to be an electrician?

F. 2: Well, my Dad is a journeyman electrician. He specializes in the installation,
operation, repair, and maintenance of electrical systems. It’s a very challenging and re-
warding career. It’s also a great way to help people. My Dad allows me to assist him
sometimes. I really enjoy watching him using hand and power tools when dealing with
wiring, circuit boards, and electronics. He’s taught me some basic things.

F. 1: I see. And how long is the training course?

F. 2: It normally takes four-to-six years.

F. 1: And are qualified electricians in high demand nowadays?

F. 2: Yes, they are. Many people prefer to invite a certificated electrician for electri-
cal repair around homes and businesses to make sure the job is done accurately.

F. 1: It must be a well-paid job.
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F. 2: Yeah, you’re right. Highly-qualified electricians earn a lot of money. Personal-
ly, I want to become a master electrician.

F. 1: A master electrician? What does it mean?

F. 2: Master electricians have to obtain additional certifications and licenses so that
they can manage large electrical projects, design electrical systems, provide guidance and
mentorship to other electricians, and handle complex electrical installations or repairs. I
find that kind of things so exciting!

F. 1: Sounds great! Good luck!

Exercise 9. Search the Web for an electrician job profile in Russia and make a
presentation about it.

Exercise 10. Look through Unit 1 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 2. Types of Electrician jobs and their workplaces

EXxercise 1. Read and memorize the words and word combinations.
. workplace/worksite pabodee mecto
. apprentice y4eHUK (3JIeKTPHKA); IOAIMAcTepbe; CTaXKep
. full-time job paboTta Ha nonHBINA pabo4nii 1eHb
. employment paboTa (110 HaliMy); TPyZ0YCTPOMCTBO
. construction engineer UH>XXeHep-CTPOUTEb
. architect apxuTekTOp; pa3paboTynK; KOHCTPYKTOP
. construction management ynpasjieHie CTPOUTeIbCTBOM
. design and develop npoekTrpoBaTh ¥ pa3pabaThIBaTh
. residential buildings >xusibie momerteHus
10. independent consultant He3aBUCHUMBII KOHCYJIBTAHT
11. electrical contractor nofips/IuvK Ha YCTAaHOBKY 3JIEKTPOOOOPY/I0BaHUSI
12. construction project CTpOMTeNbHBIN MIPOEKT; 00BEKT KAIIUTAJIbHOI'O WM HeKallu-
TaJIbHOTO CTPOMTEIbCTBA
13. elevator installer MoHTa>kHMK ST
14. HVAC (heating, ventilation and air conditioning) system cucrema OBKB
(oToTUTEHME, BEHTWJIAIMS, KOHIUITMOHUPOBAHKME BO3/yXa)
15. helper nomornHuk; 1MoICOOHBIN paboYrid, MOJIPYIHBIN
16. enrol 3anuceIBaTHCS, TOCTYNATh
17. associate degree mUIJIOM MJIAJIIIIETO CHEIMAJIMCTA; CTENleHb CIeIMaarcTa (Cre-
MleHb, TOJTy4eHHasl MOoCjie OKOHYaHHUs ABYXTOJMYHOTO Kypca obyudenusi B BY3e CIIA;
MI03BOJISIET TIPOIOIKUTE OOy4eHUe JIjisl TIOJTyYeHUsl CTelleHU OakasiaBpa)
18. electrical technology anekTpoTexHuka
19. bachelor’s degree crenenn 6akanaBpa
20. industry apprenticeship o6yuyenne Ha TpOU3BOJICTBe/HA paboueM MecTe
22. area of expertise 06sy1acTh 3HaHUI; CrielUAIA3aAIMS
23. responsibilities o6s13aHHOCTH
24. residential electrician a71eKTpUK KHJIOTO CEKTOpa
25. electrical work anekTporexHudeckre paboThI
26. residential properties >xuibie 3aHUs
27. handle tasks periaTe 3a1auu; BBITIOJIHITE paboTy
28. wiring anexkTpuyeckasi IpOBOJKA, JJIEKTPOIIPOBOJIKA
29. outlet poseTrka
30. switch BbIKITIOUaTeIb, TIepeKIoYaTesb

OO UTA~RWN —
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31. lighting fixture cBeTWJILHUK; OCBETUTEILHBIN ITPUOOP

32. residential building >xunoe 3ganue, xunoun 1oM

33. renovation project IpoeKT peMOHTa

34. electrical repair peMOHT 371eKTPOOOOPYAOBAHUS

35. compliance BbinojiHeHWe, COOIIO/IeHe

36. residential electrical codes npaBuia 3eKTpoCHaOXXeHUS B XKWIbIX TTOMEIeHHUSIX

37. commercial electricians 3j1eKTpUK KOMMep4YeCKHUX 00beKTOB

38. commercial building npomsiiisieHHOe 3/1aHKE

39. retail store po3HUYHBIN Mara3uH

40. large-scale 3HaUUTENBHBIN; KPYITHOMACIHITAOHBIN, OOJTBIITON

41. installation MOHTa>k; BBOJ B OKCIUTyaTaIlUIO

42. complex wiring systems cJI0>KHbIe CUCTEMBI 37IeKTPOIPOBOJIKU

43. panel npubopHas naHesb; pacipeieTMTeIbHbINA T

44, commercial lighting ocBerrieHrne KOMMep4YeCKUX 0OBEKTOB

45. troubleshooting mouck, obHapy>keHHWe W JIOKaJIM3alksl HEWCIIPaBHOCTEH, Jua-
THOCTHKA, YCTPaHeHHe HerojafioK

46. maintenance coziep>kaHuie ¥ TeXHUYecKoe 00CTyKUBaHUe, yXOJl; TEeKYIIUi peMOHT

47. commercial electrical codes and regulations amexkTpoTexHW4Yeckue HOPMBbI U
IIpaBuUJIa JIJIs 3[JaHUA KOMMep4YecKOro Ha3HaueHusI

48. industrial electrician 371eKTpUK ITPOMBIIIIJIEHHOTO CEKTOpa

49. industrial settings mpoMblIIyieHHbIE YCIIOBUS

50. manufacturing plant npou3BocTBeHHOe MpeIpUsITHE; 3aBO/I

51. warehouse ckiaz

52. high-voltage BbICOKOBOJIbTHBIN

53. electrical equipment anekTpoobopy/i0BaHue

54. machinery obopynoBaHue, MalllMHHOe 000pyI0BaHKe; MEXaHU3MbI

55. control systemn crcrema yrpaBjieHHs]; cUCTeMa KOHTPOJIS

56. knowledgeable xoporiio pazbuparoiuiics

57. electrical components anekTpruyeckre KOMIIOHEHThI, 3JIeKTpUYeCcKre YCTPOMCTBA

58. motor control 610K WK YCTPOMCTBO yIIpaBJIeHUs JJIeKTPOIIPUBOIOM

59. transformer Tpancgopmarop

60. programmable logic controller (PLC) koHTpoJiep ¢ nmporpaMMupyemMom JIOTH-
KOW, IIPOIPaMMHPYeMbIH JIOTH4eCKUi KoHTposuiep, I1JIK

61. smooth operation 6ecriepe6oiiHas paboTta

62. industrial environment rpomsiiisieHHOe 060pyI0BaHKe, MPOMBIIIIEHHOe I1eX0-
BOe 000pyoBaHue

63. marine electrician 3J1eKTpUK Ha MOPCKUX CyJIax

64. marine vessel Mopckoe CyJJTHO; MOPCKOW TPAHCIIOPT

65. ship kopabuib, cysiHO

66. boat karep

67. yacht sixta

68. navigation system cucrema opreHTaluK; HaBUTAIIMOHHAsl CUCTeMa

69. communication equipment anmnapaTypa CBs31

70. power distribution system cucreMa sHeprocHab)keHus; cxema pacHpejiesieHUs
3JIeKTPO3HEPTUH; CUCTeMa pacliipe/ieJieHHsI MOITHOCTU

71. marine environment MOpCKHe YCJIOBUSI; aKBaTOPUSI MOPSI

72. maintenance electrician 371eKTpHUK I10 TeX06CITy>KUBaHUIO

73. regular inspection peryJisipHasi TpoBepka

74. identify BBISIBISTH, yCTaHABIMBATh; ONPEIEIISTh

75. fix ycTpaHaTh
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76. prevent breakdown npenymnpesxieHre oJIOMKU

77. system performance mpou3BOAUTETLHOCTb CUCTEMBI; TIOKA3aTeJId pab0Thl CUCTEMBI

78. downtime Henpou3BOAUWTEJIbHASI TIOTEpsl BPEeMEeHHW; BpeMsi MPOCTOS, MPOCTOM;
BpeMs pabOThI BXOJIOCTYIO (M3-3a HEUCIIPAaBHOCTH)

79. journeyman electrician mogmacrepbe-3JIeKTPUK

80. apprenticeship obyuyeHue, ydeHue, CpOK y4eHUsI, IepUO]T 00yUYeHUst

81. extensive knowledge obiivipHbie 3HaHUS

82. extensive experience 60TaTbIi OMBIT

83. task pabota

84. wide range MMPOKUY CIIEKTP

85. skill mpakTrdeckuii ONbIT; yMeHUe; KBAIMPUKALIMS; MaCTepCTBO

86. autonomy aBTOHOMHOCTb, aBTOHOMMUSI, HE3aBUCUMOCTh

87. master electrician MacTep-3J1eKTPUK

88. advanced nepenoBoii; yrirybiieHHbIN; COBPEMEHHbBIHN

89. additional mononHUTeENBHBIN

90. oversee Ha0JIIO/1aTh, OCYIIIECTBIIATH HAJ[30P, KOHTPOJIMPOBATh

91. manage pyKOBOAUTD, YIIPaBJISITh; CTOSITh BO IJIaBe

92. design pa3pabaTbIBaTh; MPOEKTUPOBATh

93. guidance pykoBO/ICTBO; yIIpaBJIeHHe

94. mentorship HacTaBHUYECTBO

95. work environment ycioBus Tpyaa

96. power system technician TeXHUK IO 0OCITy>KWBAHUIO, SKCIUTyaTalldd U PEMOHTY
AJIeKTPUYECKUX ceTer

97. electrical relay technician TexHrk 110 OOCTY>KMBAaHUIO ¥ PEMOHTY 000PYI0BaHUS
pesIeriHOM 3aIUThI JJIEKTPUYECKUX CeTeur

98. electrical research technician uHxxeHep-ucciieioBaTejib B 00JIaCTH 3JIEKTPOTEX-
HUKU

99. electro-mechanical technician anekTpomexaHuk

100. control engineer crieruayiMcT (MHXXeHeP) MO CUCTeMaM yIlpaBJIeHusI

Exercise 2. Read the international words and guess their meanings.

Start, engineer, architect, management, company, design, electrical system, residential,
commercial, consultant, construction, project, elevator, specialist, technology, program, Bach-
elor, industry, assistant, specialized types of electricians, expertise, specific, apartments, pro-
ject, code, commercial electrician, focus, office, restaurant, complex, panel, industrial electri-
cian, control, component, motor, transformer, programmable, logic, controller, navigation sys-
tem, communication, regular inspection, identify, electrical problem, optimize, minimize, li-
cense, certification, master, typically, technician, relay, electro-mechanical.

EXxercise 3. Read and translate Text 1.
Text 1. Types of Electrician Jobs
Source: https://www.neit.edu/blog/how-much-do-electricians-
make#What Exactly Do Electricians Do,
https://www.careerexplorer.com/careers/electrician/

An electrician generally starts as an apprentice before moving on to a full-time job.
Electricians with the right experience may find employment with construction engineers,
architects, and construction management companies to help design and develop the elec-
trical systems for various residential and commercial buildings. They may also become in-
dependent consultants or electrical contractors for construction projects or work hand-in-
hand with elevator installers and HVACR specialists. If electricians work at a bigger com-
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pany, they are part of a team that carries out daily tasks at different worksites and super-
vises helpers and apprentices to complete jobs.

The first step to become an electrician is getting an education. You can enroll in an
Associate Degree in Electrical Technology program or a Bachelor’s Degree in Electrical
Technology. Alternatively, you could also seek out an industry apprenticeship. Appren-
ticeship programs allow you to learn on the job as an assistant for four or five years.

There are several specialized types of electricians, each with its own area of exper-
tise and specific job responsibilities. Here are some of the main types of electricians and a
brief description of what they do:

— Residential Electricians: Residential electricians specialize in electrical work re-
lated to homes, apartments, and other residential properties. They handle tasks such as in-
stalling wiring, outlets, switches, and lighting fixtures in residential buildings. They may
also work on home renovation projects, perform electrical repairs, and ensure compliance
with residential electrical codes.

— Commercial Electricians: Commercial electricians focus on electrical systems in
commercial buildings such as offices, retail stores, restaurants, and schools. They are ex-
perienced in handling larger-scale electrical installations, such as complex wiring systems,
electrical panels, and commercial lighting. They may also work on troubleshooting electri-
cal issues, performing maintenance, and ensuring compliance with commercial electrical
codes and regulations.

— Industrial Electricians: Industrial electricians specialize in electrical systems found in
industrial settings, such as factories, manufacturing plants, and warehouses. They work with
high-voltage electrical equipment, machinery, and control systems. Industrial electricians are
knowledgeable about industrial electrical components, motor controls, transformers, and pro-
grammable logic controllers (PLCs). They are responsible for installing, repairing, and main-
taining electrical systems to ensure smooth operations of industrial environments.

— Marine Electricians: Marine electricians are specialized electricians who focus on
electrical systems and equipment in marine vessels, such as ships, boats, and yachts. They
are responsible for installing, maintaining, and repairing electrical systems, including wir-
ing, lighting, navigation systems, communication equipment, and power distribution sys-
tems, specifically designed for marine environments.

— Maintenance Electricians: Maintenance electricians are responsible for the ongo-
ing maintenance and repair of electrical systems in various settings, including residential,
commercial, or industrial. They perform regular inspections, identify and fix electrical
problems, and ensure that electrical equipment is operating efficiently. Maintenance elec-
tricians play a crucial role in preventing breakdowns, optimizing system performance, and
minimizing downtime.

— Journeyman Electricians: Journeyman electricians have completed their appren-
ticeship training and acquired the necessary licenses and certifications. They have exten-
sive knowledge and experience in various electrical tasks. Journeyman electricians can
perform a wide range of electrical work, including installations, repairs, troubleshooting,
and maintenance, with a high level of skill and autonomy.

— Master Electricians: Master electricians have advanced knowledge and experience
in electrical systems and have typically obtained additional certifications and licenses.
They often oversee and manage electrical projects, ensuring compliance with electrical
codes and regulations. Master electricians may design electrical systems, provide guidance
and mentorship to other electricians, and handle complex electrical installations or repairs.

Other electrician jobs include a power system technician, an electrical relay techni-
cian, an electrical research technician, an electro-mechanical technician, and a control en-
gineer.
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Exercise 4. Answer the questions.

. Where do electricians generally start working before getting a full-time job?
. Where may electricians work?

. What is the first step to become an electrician?

. What is an alternative to an Associate Degree or a Bachelor’s Degree?
. Which specialized types of electricians do you know?

. What do residential electricians specialize in?

. What do commercial electricians focus on?

. What do industrial electricians deal with?

. What are marine electricians responsible for?

10. What do maintenance electricians do?

11. What electrical work do journeyman electricians perform?

12. What activities are master electricians engaged in?

13. What do other electrician jobs include?

OO UTPARWN —

Exercise 5. Read about types of electrician jobs and complete the gaps (1-9) with

the words given in the box.
Industrial, residential, regularly, equipment, codes, traffic, electrical, electronics,
commercial
Information source: https://www.neit.edu/blog/how-much-do-electricians-
make#What_Exactly Do Electricians Do
When it comes to selecting a speciality, you'll need to choose between becoming a
low-voltage and high-voltage electrician.

A low-voltage technician installs, maintains, repairs, and troubleshoots low-voltage
electrical systems in 1) ... and commercial buildings (homes, office buildings, complexes,
factories, etc.). Low-voltage electricians are in high demand because electrical wiring and
systems are the lifeblood of any building from both a safety and functionality perspective.
Some popular types of low-voltage electricians include:

— Residential Electricians: They work with 2) ... systems within a home (houses,
apartments, condos, etc.), including lighting and HVACR systems.

— Commercial Electricians: They work in 3) ... buildings (offices and hotels) and
are responsible for installing electrical circuits, security systems, and HVAC systems.

— Installation Electricians: They set up electrical 4) ... and wiring for systems in res-
idential, commercial, and industrial projects.

— Construction Electricians: They perform electrical work in new buildings. Con-
struction electricians must have adequate knowledge of state and local building 5) ... and
safety procedures.

— Automotive Electricians: They install and maintain the electrical systems in motor
vehicles and work with automotive concepts like vehicle diagnostics and performance
6) ....

High-voltage electricians maintain underground, overhead, power plants, and other
central electrical systems with charges over 600 volts. All cities and states need skilled
high-voltage electricians to ensure that underground transportation systems and other large
infrastructures run smoothly. You will find the following job titles listed under the high-
voltage umbrella:

— Industrial Electricians: They work on large-scale projects across 7) ... facilities
like factories, manufacturing facilities, and power plants, using large machinery and com-
plex computer systems.

— Maintenance Electricians: They are in charge of installing, maintaining, repairing,
replacing, and 8) ... inspecting electrical systems and equipment in manufacturing plants.
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— Highway Systems Electricians: They install, maintain, and upgrade the electrical
infrastructure on roads to ensure a safe and sustainable transportation system. This in-
cludes 9) ... lights, streetlamps, digital signage, etc.

EXxercise 6. The workplace of electricians can vary depending on the type of elec-
trical work they specialize in. Match the types of electricians (1-3) with their typical
workplace descriptions (a-c).

Information source: https://www.careerexplorer.com/careers/electrician/

1. Residen- | a. These electricians typically work in commercial buildings, such as offices,
tial electri- | retail spaces, restaurants, or schools. They may collaborate with other profes-
cians sionals, such as architects, engineers, or contractors, to design and implement
electrical systems that meet the specific needs of the building. These electri-
cians can be found working in different areas of the building, including utility
rooms, mechanical rooms, or above ceilings, where they handle complex wir-
ing systems, electrical panels, and other electrical components.

2. Commer- | b. These electricians work in industrial settings like factories, manufactur-
cial electri- | ing plants, or warehouses. Their workplace can involve large machinery,
cians heavy equipment, and high-voltage electrical systems. They may spend
their time in industrial production areas, equipment rooms, or control
rooms, where they install, maintain, and repair electrical systems associat-
ed with industrial processes. These electricians often work in collaboration
with maintenance personnel and engineers to ensure the uninterrupted op-
eration of electrical equipment and systems.

3. Industrial | c. These electricians often work in homes, apartments, or housing com-
electricians | plexes, where they may be involved in new construction projects or reno-
vations. They can be found working in various areas of the building, such
as basements, attics, or electrical utility rooms, where they install wiring,
outlets, switches, and lighting fixtures. These electricians may also spend
time outdoors, working on electrical connections for outdoor lighting or
power sources.

EXxercise 7. Read about electricians’ work environment and complete the gaps (1-
6) with the words given in the box.
| Complexity, spaces, safety, team, equipment, outdoor |

Information source: https://www.careerexplorer.com/careers/electrician/

Regardless of the specific type of electrician, their work environment can involve
both indoor and 1) ... settings. They may work in confined 2) ..., on ladders, or in elevat-
ed areas, depending on the task at hand. Electricians frequently handle tools, testing 3) ...,
and electrical components, emphasizing the importance of adhering to 4) ... practices and
wearing appropriate protective gear. Additionally, electricians may work independently or
as part of a 5) ..., depending on the size and 6) ... of the project.

Exercise 8. Work in pairs. Read and translate a dialogue between an interviewer
and an applicant for the job of an electrician. Act it out.

Information sources: https://englandlearn.com/dialogi/sobesedovanie,
https://resumecat.com/interview-questions/electrician#what-experience-do-you-have-as-
an-electrician?

Interviewer: Good morning, Michael. I'm Phil Richards from the personnel de-
partment.
Applicant: Good morning, Mr. Richards. Nice to meet you.
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I.: Nice to meet you, too. Well, let’s start our interview. We’ve got your CV last
week and we thought you are the right person for this position. However, I need to clarify
some areas. First of all, can you tell me a bit more about your education and previous ex-
perience of work as an electrician?

A.: Yes, of course. I have a Bachelor Degree in Electrical Engineering, majoring in
the Electrical Technology and Equipment. And I’ve got all the necessary licenses and cer-
tifications to work as a journeyman electrician. I’ve been working as an electrician for
over 5 years. [ have experience in various settings, including residential and commercial.
I'm knowledgeable in all aspects of electrical work. I mean installation, repair, and
maintenance. I'm also familiar with a variety of electrical code requirements.

I.: Fine! And what is your favorite part of the job?

A.: Well, there are many things that I enjoy about being an electrician. Firstly, I like
the feeling of working with my hands and being able to see the results of my work at the
end of the day. Secondly, I enjoy the challenge of troubleshooting and repairing electrical
problems. Thirdly, I like communicating with my colleagues and being a part of the pro-
fessional team. And, finally, it’s the chance to get promoted, I mean career development.

I.: Have you ever been promoted, Michael?

A.: Yes, twice during my work at the previous place.

I.: That’s good to hear. And what is the most challenging part of the job from your
point of view?

A.: Personally, I believe that working in confined spaces is the most challenging.
This can be difficult and dangerous because there is often little room to move around, and
you may be working with high-voltage equipment.

I.: [ see. What do you think is the most important skill for an electrician?

A.: It is the ability to read and interpret blueprints and electrical schematics. Other
important skills include the ability to use hand and power tools, to work in confined spac-
es, and to work safely around electricity.

I.: Very well. I have a few more questions for you, Michael. What do you think sets
you apart from other electricians?

A.: I'm sure that my attention to detail and my dedication to customer satisfaction
sets me apart from other electricians. I always make sure that every job is done right the
first time, and I go above and beyond to make sure that my customers are happy with the
work I’ve done. I'm also always available to answer any questions they may have about
their electrical system.

I.: And the last question. What are your goals for the future?

A.: I want to continue working as an electrician and to eventually become a master
electrician. I would also like to continue my education and obtained several additional cer-
tifications and licenses to work in industrial settings as well.

I.: Sounds great! You have everything we’re looking for. When are you ready to
start the job?

A.: Any moment, Mr. Richards. I can start from Monday, if you wish.

I.: Yes, you can start from the next week. My secretary will send you the employ-
ment contract. The first three months are going to be probationary for you, but I'm sure
you’ll be fine.

A.: Thank you, Mr. Richards. I’'m happy to become a part of your company now.

Exercise 9. Search the Web for types of electrician jobs in Russia and descriptions
of their workplaces. Make a presentation.

Exercise 10. Look through Unit 2 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.
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Unit 3. Pros and Cons of Being an Electrician

Exercise 1. Read and memorize the words and word combinations.

1.
MUHYCBI

CONOUTPAWN

Pros and cons HOBOJbI «3d» U «KIIPOTHUB»,; IIPEUMYIECTBA U HEJOCTATKH,; I1JIFOChI U

. rewarding IOCTOWHBIM (B MaTepuaJIbHOM IIaHe)

. fulfilling npunHoOCSIIUI yIOBIIETBOpEHUE

. career path myTs B npodeccuto; Kapbepa

. electrical system anexTpryeckas cucrema

. industry IpOMBIIIEHHOCTD; OTPACIIb IPOMBIIIEHHOCTH
. significant advantage Ba’kHOe ITpeUMYIIECTBO

. stable employment ctabunbHast pabota

9. job security rapanTusi 3aHITOCTH, 06eCried4eHHOCTb PaboToM

10.

11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

oot (1o

demand noTpe6HOCTD; CIpOC

. skilled (BbiCOKO)KBaTMPUITMPOBAHHBIN, ONTBITHBIN

consistently high Hem3ameHHO BbICOKHI

integral HeoTBeMIIEMBII

construction CTpOUTEILCTBO

manufacturing mpon3BojicTBO; 06pabaThiBaroIasi IPOMBIIIEHHOCTh
maintenance TeXHU4eckoe 00CITyKUBaHHe

job opportunities BO3MO>XXHOCTH TPyA0yCTPOMCTBA, BAKAHCHUX

residential settings >xusoi cekTop

commercial settings KOMMepYeCcKui CeKTop

industrial settings mpOMBIIIIEHHBIN CEKTOP

financial well-being ¢punancoBoe 6Garomnosydue

career advancement KapbepHbIM POCT; MIPOJIBU>XKeHHe 110 KapbepHOMU JIeCTHHIIe
professional growth npodeccruoHanbHBIN pOCT

apprentice mogMacrepbe, y4eHUK

experience and expertise ONbIT U 3HAHUS

continued learning and certification mocrosinHoe 0Oy4eHue U cepTUdUKAIUS
journeyman electrician ajexTpuK-moiMacTepbe

master electrician MacTep-3jieKTpUK

higher-paying positions 60Jjiee BEICOKOOIJIauhBaeMble TI0JPKHOCTH

run Bectu (busHec)

electrical contracting 3akitouyeHHMe KOHTPAKTOB Ha BBINOJIHEHWE TOJPSAHBIX pa-
ITPOEKTUPOBAHUIO, MOHTAXXy W TEXHUYECKOMY OOCITY>KUBAHUIO 3JIEKTPUYECKUX U

KabOeJIbHBIX CUCTEeM KOMMepYeCKHUX, IIPOMBIIIJIEHHbIX U XKHWJIbIX BHaHHﬁ)

32.
33.
34.
35.
36.
37.
38.
38.

varied pa3M4HbINA, Pa3HOOOPA3HbIN; MEHSIOIIUNCS
challenging crumynupyroiyi; nepcneKTUBHBIA; MHOTO00eIlatoIIHii
advancement rporpecc; IpoABHKeHUe BIlepe/i; TOCTHXeHUe, yCIlex
electrical technology anekTpoTexHuKa; 371eKTPOTEXHOJIOTHS
ongoing learning HerpepbIBHOe 00y4YeHue
skill development coBepitieHCTBOBaHHE HAaBBIKOB U YMEHUM
intellectually stimulating uHTeJIIEKTyaIbHO CTUMYJIUPYIOUTUH
electrical industry asjexkTpoTexHHWYecKasl INPOMBIIIJIEHHOCTh; 3HepreThdeckas

IMIPOMBIIIJIEHHOCTD; 3JIEKTPOIIPOMBIIIIIEHHOCTD

39.
40.

41

42.

evolving pa3BuBaroMUICs

competitive KOHKYpPeHTHBIV; KOHKYPEeHTOCIIOCOOHBIH; COTTepHUYAIONTUN

. put in puUsIaraTe yCUius; 1oOUBaTbCS YCIIeXOB

keep up-to-date Bnasers 1osmHOM UHGOPMAaLMed O TeKyllleM COCTOSIHUU Jell; He

OTCTaBATb OT KM3HH,; OTBEYdTb YPOBHIO COBpEMEHHBbIX TpE6OBaHI/H>’I; OCBeXXAaTb, IIOIIOJIHATH
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IMMocjIeAHUMHU NdHHBIMHW; UTHU B HOT'Y C COBpEeMeEHHOCTBIO

43.
44.
45.
46.
47.
48.
49.

regulations and codes npaBuia U HOpMbI

safety standards npaBuia/HOpMBbI TEXHUKH O€3011aCHOCTH

accident HecyaCTHBIN CITy4dal; TpaBMa; aBapusl; II0JIOMKa, BBIXO/ U3 CTPOSI
incident cry4aliHBIM OTKa3; aBapyiHas CUTYyalusl; MHIUIEHT; IPOXCIIeCTBHe
environmental impact Bo3ieiicTBre Ha OKPY»KaloIyi0 Cpey

energy-efficient c Hu3kUM 3HepromnoTpebeHeM; 3HeProcoeperarIyi

carbon footprint «yrmepomusbiil ciem» (BhIOpoC qUOKCHa yriiepoaa B aTMocde-

PY, CBSI3aHHBIM C J1eSTeJIbHOCTbIO OTIeJIbHOI'O 4YeslOBeKa WJIU OpFaHI/IBaHI/II/I); HeraTUBHLIE
JKOJIOTn4YeCKHe I1oCjIeJCTBUs KaKOM-I100 JedaTeJIbHOCTHU

50.
51.
52.
3.
54.
5.
56.
57.
58.
59.
60.
61
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

respect yBakeHHe; IpU3HaHUeE; IIOYET, IOYTEeHHe; IOYTUTeJIbHOe OTHOIIIeHUe
society ob111ecTBO

provide mpegoCTaBIISITh

vital service KM3HeHHO Ba)KHbIe YCITyTH

keep safe and comfortable o6ecneurBaTh 6e30macHoOCTh U KOMPOPT
tradespeople mou pabounx npodeccuii (plumber, electrician, glazier)
drawback HeziocTaTok, oTpuIlaTe/IbHAs CTOPOHA

challenge ciioxxHasi 3aia4a, mpobiiemMa; TPyJHOCTb; ITpOBepKa CHJI
physically demanding ¢usnyecku cji0>XHbIN

confined space orpaHn4eHHOe/3aMKHYTOE IPOCTPAHCTBO

challenging environments c10>kHbIe yCJIOBHS

. lifting mogHMMaHue, MoIHEM, TOAHSTHE

heavy equipment Tspkenoe 060pyioBaHre

bending crubanue

kneeling HeOOXOIMMOCTb CTAHOBUTBCS HA KOJIEHW/CTOSITh HA KOJIEHSIX
climbing ladder nopem/na3anbe 1o jecTHULe

inherent risk Her36eXHBI/HEMUHYEMBIN PHUCK

safety protocol nmpoTokoJi/mpaBuia 6€301MacHOCTH

accident HecuaCTHBIN CITy4daii; TpaBMa

electrical shock nopakeHuie 3jieKTpUUYECKUM TOKOM, 3JIEKTPUYECKUM y1ap
hazard omacHOCTb; onacHasi cuTyarusi; GakTop pucka

downside HenpuBieKaTeIbHasl CTOPOHA; HEAOCTATOK

irregular work schedule HeHopMupoBaHHbIN rpadpuk paboTh

emergency aBapusi; aBapyuiiHasi CUTYyallsl; BHEIIaHOBas paboTa

urgent repair CpOYHbIA PEMOHT

be available for on-call or shift work 66ITE HOCTYIIHBIM 7151 OOCITY>KHUBaHUS TI0

BbI3OBY HJIN pa6OTbI ITIOCMEHHO

76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

disrupt Hapy1IaTh

flexibility and adaptability ru6xocTb ¥ cHOCOGHOCTB K aiaNTaluu
meet the demands yzioBieTBopsATh TpeOOBAaHUSIM

dangerous omacHbIM

safety hazard onacHocTb TpaBMUpPOBaHUS; yrpo3a 6e3011acHOCTU
electrocution nopakeHue 3j1eKTPUUYECKUM TOKOM, CMepTeJibHasl 3JIeKTpOoTpaBMa
gear CHapsDKeHHe; SKUITMPOBKA

repairs peMOHTHbIe pabOThbI

cut mopes; rirybokast paHa

burn oxor

scrape IjapanuHa; CCaJIiHa

confident yBepeHHbII

rely on nojaraTbcst

23



89. crew 6puraga

90. teleworking ynanénnas pabota, pabota Ha ioMy

91. commute e3aUTH kK MeCTy paboTbI

92. remotely ynasneHHo

93. household chores nomaminue 3a60Tb1; paboTta 1o foMy

94. rapid technological development 6bicTpoe TexHUYeCKoe pa3BUTHE
95. refresh 06GHOBIISITh; OCBEXATh

96. gold standard 30s10TOVM CTaHIAPT; 3TAJIOH

97. outdated ycTrapeBiiivii; HeCOBpeMeHHbIN

98. certain way nmpoBepeHHbIM CLIOCOOOM; OIIpefieJIEHHbIM 06pa3oM

Exercise 2. Read the international words and guess their meanings.

Electrician, career, interested, electrical systems, functioning, industry, profession,
potential, stable, security, integral, sector, construction, manufacturing, residential, com-
mercial, industrial settings, stability, financial, professional, typically, start, progress, ex-
pertise, master, certification, position, contract, business, technology, intellectually, stimu-
lating, evolve, safe, comfortable, efficiently, code, effectively, standard, incident, climate,
energy, method, material, minimize, physically, nature, maneuvering, risk, protocol,
shock, weekend, aspect, personal, adaptability, minus, electricity, basis, chance, training,
client, person, finally, technological, standard.

Exercise 3. Read and translate Text 1.
Text 1. Pros and Cons of Being an Electrician
Source: https://www.careerexplorer.com/careers/electrician/,
https://thenextfind.com/pros-cons-being-electrician/, https://careers.alot.com/career-
paths/pros-and-cons-of-being-an-electrician--13827, https://resumecat.com/interview-
questions/electrician#what-experience-do-you-have-as-an-electrician?

Becoming an electrician can offer a rewarding and fulfilling career path for those in-
terested in working with electrical systems and contributing to the functioning of various
industries. However, like any profession, there are pros and cons to consider.

Pros: One of the significant advantages of being an electrician is the potential for
stable employment and job security. The demand for skilled electricians remains consist-
ently high, as electrical systems are integral to numerous sectors such as construction,
manufacturing, and maintenance. Electricians often benefit from a steady stream of job
opportunities in residential, commercial, or industrial settings. This stability can provide a
sense of security and financial well-being.

Another pro of being an electrician is the opportunity for career advancement and
professional growth. Electricians typically start as apprentices and progress through vari-
ous levels, gaining experience and expertise along the way. Electricians can become jour-
neyman electricians or master electricians with continued learning and certification, which
opens doors to higher-paying positions and the possibility of running their own electrical
contracting businesses.

One more plus is that the job is varied and challenging. The constant advancement of
electrical technology also ensures ongoing learning and skill development, making the pro-
fession intellectually stimulating. The electrical industry is constantly evolving and chang-
ing. It is also becoming more competitive. So, it offers a lot of potential for those who are
willing to put in the work. With new technologies and advances in the field, and new
equipment being developed all the time, electricians need to be constantly learning and
keeping up-to-date with the latest advancements in order to be able to do their job effective-
ly. Also, electricians need to comply with the increasing number of regulations and codes.
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As safety standards become stricter, electricians need to make sure that they are up-to-date
with the latest requirements in order to avoid any accidents or incidents. In addition, electri-
cians need to be aware of the environmental impact of their work. With more and more peo-
ple becoming concerned about climate change, electricians need to make sure that they are us-
ing energy-efficient methods and materials whenever possible in order to minimize their car-
bon footprint. Besides, they install and maintain electrical equipment and machines in facto-
ries and a wide range of other businesses. Thus, it is not a job that will become boring because
electricians do problem-solving, troubleshooting and face new situations and challenges at
every job site and need to stay up-to-date on the latest advancements and learn new skills.

Finally, electricians receive a lot of respect in their career. Electricians play an im-
portant role in society by providing a vital service that helps to keep people safe and com-
fortable. They install, maintain and repair electrical systems and equipment, ensuring that
they are operating safely and efficiently. Electricians also work closely with other trades-
people to ensure that electrical installations are completed correctly and to code.

Cons: There are some drawbacks to consider. One challenge of being an electrician
is the physically demanding nature of the work. Electricians often spend long hours on
their feet, maneuvering in confined spaces, and working in challenging environments. The
job may require lifting heavy equipment, bending, kneeling, and climbing ladders. Addi-
tionally, working with electrical systems carries inherent risks, and electricians must strict-
ly adhere to safety protocols to prevent accidents, electrical shocks, or other hazards.

Another potential downside is the irregular work schedule that electricians may
face. Emergencies and urgent repairs can arise at any time, requiring electricians to be
available for on-call or shift work, including nights, weekends, and holidays. This aspect
can disrupt personal and family life and may require flexibility and adaptability to meet
the demands of the job.

One more minus of the job is that working with electricity can be dangerous. Elec-
tricity is a safety hazard. An electrician has to work with electricity multiple times a day
and face dangers on a daily basis. The chances of electrocution are always high irrespec-
tive of the experience one has or the gear one wears. Also, there are dangers that come
from working up high. Electricians must learn the electrical codes during training and be
very careful when doing repairs. They may get cuts, burns, and scrapes that happen easily
when working with heavy equipment and specialty tools. It’s important for an electrician
not only to be self-confident but also to be able to rely on his team and to be prepared to
work quickly, but efficiently, so that neither he nor his crew are in danger.

Some people may regard as a disadvantage the fact that teleworking is not possible.
Electricians cannot work from home. They have to be present at their clients’ buildings in
person and often have to commute for quite a long time. Consequently, they will have to
waste plenty of time that other people who are able to work remotely can use for doing
their household chores.

Finally, electricians always have to improve skills. Some people may consider it to
be an advantage but others refer it to minuses. An electrician’s work changes due to rapid
technological development. So, electricians have to refresh their knowledge at a rather
quick pace since something that has been the gold standard for many years may be outdat-
ed just a few years from now. This can be a challenge, especially for those who have been
in the industry for many years and are used to doing things a certain way.

Exercise 4. Answer the questions to Text 1.

1. What is one of the main pros of being an electrician?

2. What opportunities do electricians have for their career advancement and profes-
sional growth?
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3. How does the current state of the electrical industry motivate electricians to stay
up-to-date on the latest advancements and learn new skills?

4. Why do electricians play an important role in society?

5. Why is an electrician’s work regarded as physically demanding?

6. Do electricians have a nine to five job?

7. What makes an electrician’s job hazardous?

8. Why can'’t electricians work remotely?

9. Why may the necessity to improve skills be a challenge for some electricians?

Exercise 5. Read about some more advantages of being an electrician. Match the
advantages (1-5) with their descriptions (a-e).
Information source: https://thenextfind.com/pros-cons-being-electrician/,
https://careers.alot.com/career-paths/pros-and-cons-of-being-an-electrician--13827

1. No compulso-
ry educational

a. Electricians easily become entrepreneurs. Like other trades such as
plumbers, electricians are often self-employed, working as contrac-

earn while train

requirement tors or owners of small electrical contracting companies that employ
other people.
2. Work and b. Apprenticeships have an attractive advantage. Many programs are

separated into two types to choose from. An apprentice can become
an industrial electrician or an electrician that focuses on construction.
The industrial electrician works in technical, support, and administra-
tive services, while the construction electrician focuses on service and
installation needs.

3. Possibility of
self-employment

c. There is no requirement for an educational degree for working as an
electrician in some countries. While many professions require a person
to attend school for a few years and get formal training, electricians of-
ten learn through apprenticeship. This can often be done in as little as
four years. Also, a person may take some training and get the basics of
an electrician. But any electrician must be aware of safety protocols
and need to take a test to become a real electrician in the end.

4. Chance to fol-
low different ca-
reer paths

d. Most electricians have a relaxed life. While many other people
have to work long hours every day; electricians have short workdays.
They can make nice weekend trips or enjoy leisure with the things
they like.

5. Low work-
load

e. Apprenticeships take years to complete, and it allows earning a sti-
pend while learning. It includes hands-on training for which appren-
tices get paid. This means that apprentices get paid while they work
under a qualified electrician who helps them understand the ins and
outs of the job. They usually start their work by reading blueprints —
technical diagrams that show the locations of circuits, outlets, load
centers, panel boards, and other equipment. And after determining
where all the wires and components will go, electricians install and
connect the wires to circuit breakers, transformers, outlets, or other
components and systems.

Exercise 6. Read about some more disadvantages of being an electrician. Match
the disadvantages (1-4) with their descriptions (a-d).
Information source: https://careers.alot.com/career-paths/pros-and-cons-of-being-

an-electrician--13827
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1. Be liable a. An electrician has a low social standing. Even friends may not under-
for mistakes | stand why one wants to go for an electrician career instead of going to
college and getting a certificate of degree.

2. No chance |b. Any electricity expert always has clients who need help. Though it
to learn many | can be nice to help others, it can also become really annoying if electri-
digital skills | cians have to spend all their leisure solving their clients’ issues. Often,
electricians do the same job for decades without ever getting into a
higher position. Therefore, salary does not increase that much and it can
be really frustrating to put in the hard work without seeing any progress
in this regard.

3. Annoying | c. Electricians are often liable for mistakes. Many mistakes can be quite
costly and cause serious financial damages to homeowners. It may take
plenty of time to fix the issues. Some people may even lose their lives
through an electrician’s fault.

4. Low social | d. Electricians do not learn that many digital skills. Often, they do their
standing work in a rather manual manner and even though they become experts
in how to fix electrical devices, they do not learn many digital skills that
are of high value in the job market right now. It means that electricians
may also have a hard time getting out of their scope of activity.

Exercise 7. Read about electricians’ job prospects and complete the gaps (1-6)
with the words given in the box.
| Work, offices, salary, career, apartment, demand |

Information source: https://careers.alot.com/career-paths/pros-and-cons-of-being-

an-electrician--13827

The entire nation relies on electricity — not just at home, but at their 1) ... and facto-
ries. The Bureau of Labor Statistics (BLS) in the USA reports that electricians will have a
greater than average job growth rate of 14% over the next 10 years. This means electri-
cians are going to be in high 2) ... for some time to come. There’s also a wide range of
jobs that electricians can hold. In addition to working for a power company, some 3) ...
complexes, stadiums and other companies may keep their own electricians on hand.

Electricians can make a very decent living. They don’t make money like doctors,
but it can still be a comfortable living. The BLS reports the average pay for electricians is
about $50,000 a year depending on their 4) ... experience and the exact aspect of the area
they deal with. The lowest 5) ... is about $30,000 per year; the highest one is close to
$90,000 a year. That’s a big difference. So, people who choose the 6) ... of an electrician
should decide what kind of electrician they want to be.

Exercise 8. Work in pairs. Read and translate a dialogue between an interviewer
and an applicant for the job of an electrician. Act it out.

Information sources: https://englandlearn.com/dialogi/sobesedovanie,
https://resumecat.com/interview-questions/electrician#what-experience-do-you-have-as-
an-electrician?

Interviewer: Good morning! Welcome to our company, David. I'm Tom. I’'m the
manager of the Electrical Technology and Equipment department.

Applicant: Morning! It’s nice to meet you.

I.: Nice to meet you, too. I hope we didn’t keep you waiting for long?

A.: No, I had the chance to talk to one of your electricians while waiting.

I.: That’s good. David, shall we start?

A.: Yeah, sure.
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I.: First of all, let me tell you a few words about our department. We deal with the
application of up-to-date technologies and sources of renewable energy in the electrical
industry. We currently have several ongoing projects and the team is working hard. But we
have one open position of electrician, so we have been interviewing applicants to fill the
position as quickly as possible.

A.: Yes sir, [ read about the position on your website, and I think [ am a good fit.

I.: Yes, I've studied your resume and I believe you are the right person for this posi-
tion. However, I need to clarify some areas. Well, may I ask you a few questions about the
electrical industry? What do you think about new technologies and their impact on the
electrical industry?

A.: The electrical industry is constantly evolving and new technologies are emerg-
ing all the time. While some of these technologies may have a positive impact on the in-
dustry, others may not be so beneficial. I believe it’s important to stay up-to-date on new
developments in the electrical industry in order to make informed decisions about which
products and services to use.

I.: Fine! And what do you think about the future of the electrical industry?

A.: Well, it looks very promising. With the ever-growing demand for electricity, the
industry is expected to grow at a steady pace. This will create new opportunities for electri-
cians to work in a variety of settings, including residential, commercial, and industrial ones.

I.: Thank you. And what are your thoughts on renewable energy and its impact on
the electrical industry?

A.: Personally, I think that this impact is significant, as it provides a cleaner, more
sustainable source of power that can help to reduce emissions and protect the environment.
Renewable energy is also becoming increasingly cost-effective, making it a viable option
for businesses and households alike. With the right policies in place, renewable energy can
play a major role in transforming the electrical industry and helping to create a cleaner,
more sustainable future.

I.: I see. And the last question. What do you think about the role of electricians in
the future of the energy industry?

A.: Well, their role will become increasingly important as the world moves towards
cleaner and more sustainable forms of energy. Electricians will not only be responsible for
installing, maintaining and repairing electrical systems that power homes, businesses and
other buildings, but also they will play a key role in helping to transition the energy grid to
newer, cleaner technologies such as solar and wind power. As the demand for renewable
energy grows, so the need for qualified electricians will grow, too.

I.: Very well. Now, do you mind working overtime? I mean sometimes we get
overwhelmed with heavy workload.

A.: No, [ don’t. I understand that’s the nature of the job. I used to work overtime at
my previous job. And, I handled that situation very well.

I.: That’s good to hear. Thank you very much. I can tell that you are a good candi-
date. Expect to hear from us within a week or so about the job.

A.: Great! Thank you for your time, Tom.

I.: Thank you for coming, David. Good-bye.

A.: Bye!

Exercise 9. Search the Web for pros and cons of being an electrician in Russia
and make a presentation about it.

Exercise 10. Look through Unit 3 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.
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Unit 4. Electrician Tools

Exercise 1. Read and memorize the words and word combinations.

OO UThAWDN —

. tool HCTpYMeEHT

. tool box s1KK AJ151 UTHCTPYMEHTOB

. electric tools (power tools) 371eKTPOUHCTPYMEHTHI
. electrician tools MHCTpyMeHTHI 371eKTpHKa

. Tepair peMOHT

. improvement 61aroyCTpOICTBO, yJTydIllleHue

. depend on 3aBuUCeTH

. Tange AMATO30H, psif

. heavy-duty cBepx1nipo4yHbIi

. insulated “30JIMpOBAHHBIM

. encounter CTaJIKUBaTbCsl, BCTpe4aTbCs

. hardware store x03¥iCTBeHHBI Mara3uH

. electrical supply store Mara3uH 371€KTPOTOBapOB

. pliers myocKOTyOITbI

. bend and to twist wires crubaTh ¥ CKpy4YMBaTh IIPOBOA
. screw-terminal BUHTOBas KjieMMa

. tip KOHYHK

. screwdrivers OTBepTKA

. SCrew MTPUBMHYMBATD

. metal rod MeTasIMyecku cTep>XeHb

. fit into momermiaTbCa Ha

. USe MCII0JIb30BaTh, IPUMEHSITh

. loosen and fasten ocy1abuTh ¥ 3aKpenuTh

. hardware obopynoBanue, TexHuKa

. hammer moisoTok

. claw hammer MosioTOK-rBO3101€P

. fibre glass handle pyuka u3 crekiioBosiokHa

. Tubber-coated grip pykosiTka C pe3uHOBbIM MTOKPbITHEM
. contractor noApsIAYMK, UCIIOJTHUTEIb

. drive 3a01BaTh

. wire staples MpoBoJI0YHBbIE CKOOBI

. anchor 3akpernsiTh

. framing members aneMeHTbI Kapkaca

. tape measure pyJseTka

. easure U3MepsITh

. flexible ruler with a case rubkas nunHelika c Gy TIsIpOM
. thumb lock ¢ukcaTop 6ombIoro nasneiia

. tape yileHTa

40. hook kprodok

. belt clip 3axxum s pemHs
. Tneasurement u3MepeHue
. switch nepexsttouaresib

44, cutout BBIKITIOYATE]Th, BHIPE3

. multi-step lock MHOTOCTYTIEHUaTast 6IIOKUPOBKA, GUKCATOP
. feature ocobennocTh, GyHKIMS

47. electrical tape u3onenTa
48. insulate n3oMPOBATH
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49. conduct mpoBoAUTH

50. fish tape/draw wire/draw tape/an electrician's snake rmpoBoJioKa Jijisi TPOTACKU-
BaHMS JIEKTPOIPOBOJIOB (Kabesieit) yepe3 TPyObI

51. conduit TpybonpoBoj, kabesernpoBo/i

52. be housed pa3mertatbcsi

53. a retractable coil BeiIBr>KHAS KaTyIIKa

54. be fed through 6wITE MpOMyIIIEHHBIM Yepe3, TOAABATLCS 110

55. conduit piping coegUHUTEBLHBIA TPYOOTIPOBO/

56. cable ties kabesbHBIE CTSKKU

57. hose tie cTspkKa 14 IIUIaHTa

58. zip tie CTsHPKKA Ha MOJTHUH, KabeJTbHas CTSDKKA

59. fastener kpernesx, KperuieHHe

60. for holding st ckperienus

61. space nmpocTpaHCTBO

62. neat akKypaTHBIN, YUCTHIN, ONIPSTHBIN

63. level ypoBeHb

64. installing ycraHoBka

65. lighting fixture ocBetuTenbHBIN IPUOOP

66. ensure yoeuTbCS

67. wire and cable lugs HakOHeYHWKWU 17151 IPOBOJIOB U Kabesien

68. run side by side npoxoauTh 60k 0 6ok

69. tied cBsI3aHHBIN

70. bent coruyThIA

71. braided oniereHHbIf

72. electrical assembly anekTpuyeckas cbopka, 3JIeKTPUIeCKUM y3ei

73. equipment o60pyi0BaHe

74. surface moBepxHOCTb

75. jumper cables coequHUTETBEHBIE KA, KabeJIbHbIe IePeMbIYKU

76. battery 6arapesi, akKyMYyJISITOp

77. appliances 6bITOBbIE IPUOOPHI

78. power cwia, MOIIb, 3JIeKTPOTIUTaHHe

79. clamp 3axxum

80. battery jumper cable coequnuTenbHBIN Kabellb aKKyMYJIITOPA

81. flashlight ponapn

82. crucial kiroueBoM, BaXKHEHIITUM, KPUTUYECKU Ba>KHBIN

83. provide obecnieunBaTh

84. battery cells anmeMeHTbI TUTaHUS

85. involve BrIItO4aTh

86. basement nogBan

87. cavity mosiocThb

88. convenience y1o6cTBO

89. handheld noprarvBHbI{, py4YHOit

90. DIY u3roToBjieHHbI CBOMMHU pyKaMu

91. utility knife yHrBepcambHBIN HOX, KaHIEISIPCKUN HOX

92. sheathing o6omouka

93. cardboard kapTOHHBII

94. cutting and stripping cables pe3ka u 3auncTka Kabenei

95. allen wrench set Habop IIeCTUTPaHHBIX TAeUHBIX KIII0Yel

96. hex key mecturpaHHsiii K04

97. turn bolts and screws 3aBapyuurBaTh GONITHI U IIYPYIIBI
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98. hexagonal sockets mecTurpanabie rue3ia

99. tighten hex-head screws 3aTSrvBaTh BUHTHI C IIIECTUTPAHHOW 'OJIOBKOM
100. ceiling fan moTon04YHBIN BEHTUIIATOP

101. light fixture cBeTHMIBLHUK

102. coax connector KoakCHaIbHBIN pa3beM

103. customers' needs 1oTpeOHOCTH KJIMEHTOB

104. to maintain the shielding on the cable mognepxvuBaTh 3KpaHrpoBaHMe KabeJs
105. reliable nagexxunrit

106. long-lasting mpoOKUTENIBHBIN, JIOJTOBEYHbBIN

107. wire stripper yCTpOMCTBO Jijisl 3aYMCTKH MTPOBOJIOB

108. remove cHUMAaTh, YIQJISITh

109. replace 3ameHSITb

110. reveal packpbITh, 0OHAXXUTH

111.voltmeter or multimeter BobT™MeTp, MyJIbTUMETP

112. read voltage levels cauTeiBaTh YPOBHM HalPsSDKEHUSI

113. verify mpoBeputhb

114. voltage meter uaMepuTesib HaNPsHKEHUS

115. circuit memns, 3eKTpUYecKas 1elb

116. direct current (DC) nocTOSIHHBIN TOK

117. alternating current (AC) nmepeMeHHbIN TOK

118. amperage cusa Toka

119. resistance conpoTHUBIeHHE

120. DC voltage HanpsbkeHre TOCTOSTHHOTO TOKA

121. DC amperage cuia oCTOSIHHOTO TOKA

122. DIYers macTepa-u3roToOBUTEIN

123. wire crimper 06KMMHbBIE ITUIIIIbI

124. non-contact voltage tester 6eCKOHTaKTHBIN TeCTep HaIPSKeHUs
125. detect onipepensthb

126. touching kacanue, TpUKOCHOBEHUE

127. built-in sensor BCTpoeHHBIM TaTUUK

128. supply cord mHyp nuranus

129. electrical outlet anekTpruyeckasi po3eTka

130. bit qosioTo

131. reaming bit pacmupsroiiee 1010TO

132. wiring route MapIIpyT HOAKJIIOYEHHS, TPacca 3JIeKTPOTIPOBOAKU
133. drill gpesnb

134. hole otBepcTure

135. enlarge yBenmnumBath

136. finish holes obpaborats oTBepcTUS

137. dimensions pa3mepsl

138. conduit bender crubaresnb Tpyb, yCTPOUCTBO AJisi THOKU TIPOBOJIOB
139. lever pbruar, pykosiTKa

140. bend

141. angle yron

142. curve u3arnbathb, U30THYTh

143. adjust KOppeKTHPOBaTh

144. obstacle npensTcTBUE

145. splicing connector coeJUHUTENbHBIN pa3beM il CPAI[MBAHKS
146. clip 3axxum, ckoba, Kumica, GUKCaTop

147. sharp ocTpoiit
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148. insert BcTaBKka

149. insulating jacket uzonupyromas obonouka
150. circuit analyzers aHanu3aTopsl 1ienei

151. fittings apmarypa, GUTUHTH

152. arc faults HemcnpaBHOCTH JTyTH, T1yTOBbIe 3aMbIKaHUSI
153. polarity reversal namMmenenve nojasipHOCTH
154. circuit finders ycTpoiicTBa [ij1s1 TOMCKa IeTei
155. outputs BbIXO/IbI

156. transmitter mepegaTark

157. receiver mpueMHUK

158. hook up nogkIrOUUTHCS

159. breaker Bbik/ItOYaTEH

Exercise 2. Read the international words and guess their meanings.

Electrical, project, comfortable, effectively, discuss, basic, start, electrician, de-
tailed, connection, center, metal, identical, contractor, cable, distance, process, plastic, vi-
nyl, materials, electricity, professional, typically, type, object, system, battery, non-
metallic, specially, style, regularly, voltmeter, multimeter, instrument, tester, non-contact,
section, component, finish, telephone.

EXxercise 3. Read and translate Text 1.
Text 1. Types of Electrician Tools
Source: https://www.theengineerspost.com/electrician-tools/

As with any other repair or improvement project, you will need some necessary
tools to perform electrical work in your home. A safe, comfortable, and accurate electri-
cian’s work depends on the tools he uses.

It is essential for electricians to have a range of heavy-duty, insulated hand tools and
high-tech tools in their toolbox to do their job effectively and safely. There are several es-
sential hand tools that you’ll need for a residential electrical project, such as a hammer,
tape measure, level, and screwdriver.

Additionally, there are many other tools that you may not have encountered before.
Special electrical tools are readily available at most home centers, hardware stores, and
electrical supply stores. So now we will discuss the most basic and essential tools every
electrician needs. Let’s start.

Pliers, also known as cutting pliers or lineman’s pliers, are used to bend and twist
wires whenever you make a screw-terminal connection. The long and narrow tip of the
pliers makes it an excellent tool for the detailed work of electricians.

A screwdriver is a portable device that allows you to screw and unscrew easily. It
usually consists of a metal rod with a flat end that fits into the top of the screw. Electri-
cians use various high-quality insulated screwdrivers to loosen and fasten multiple pieces
of hardware.

Electrician hammers look almost identical to claw hammers. An electrician hammer
has an insulated fibre glass handle with a rubber-coated grip, making it safe for electrical
work. Its long, striking face allows contractors to work in tight areas. A hammer is essen-
tial for driving wire staples when anchoring new electrical cables to framing members.

Tape measure is a hand tool commonly used to measure distance or size. It is like a
long flexible ruler with a case, thumb lock, tape, hook, and sometimes a belt clip. A tape
measure can have an Imperial reading, a metric reading, or both. A standard tape measure
is used for all area measurements, such as setting heights for switches and marking surfac-
es for cutouts. Tape measures with magnetic tips, multi-step locks, and other features
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make the process easier.

The primary purpose of electrical tape worldwide is to insulate and protect wires
and other connections. The electrical tape is made of plastic, vinyl, or fiber glass fabric,
which is sensitive to pressure and is needed for insulating wires or other materials that
conduct electricity.

Almost every electrician, from beginner to professional, uses fish tape. A fish tape
pulls the electrical or other wires through the conduit. It is typically housed in a retractable
coil and can be fed through installed conduit piping.

Cable ties are also known as a hose tie or zip tie, it is a type of fastener for holding
objects together, primarily electrical cables and wires. Every electrician should keep the
electrical space neat and organized with cable ties.

A level is essential when installing lighting fixtures, finding the exact point for
placement. The level is also considered an electrician's tool, as it helps the electrician en-
sure that fixtures, screws, and other installations are placed where they should be.

A cable is two or more wires that run side by side and are tied, bent or braided to-
gether to form a single electrical assembly. Cable lugs are devices used to attach cables to
electrical equipment, other cables, surfaces, or systems. Similar to jumper cables and car
batteries, wires, and cable lugs connect wires to appliances, cables, and other devices that
require power. Clamps connecting wires to an automotive battery are a typical example of
a cable lug, as are the ends of a battery jumper cable.

Flashlights are crucial devices that provide illumination by using some battery cells.
Sometimes the electrical repair work involves many dark areas, from basements to wall
and ceiling cavities, to the inside of electrical boxes. A flashlight is needed for security as
much as it is for convenience. A few handheld flashlights and a headlamp are excellent for
a DIY electrician's toolbox.

A utility knife is handy for cutting sheathing from non-metallic cables, cutting elec-
trical tape, and opening cardboard boxes. In addition, it also serves many functions, in-
cluding cutting and stripping cables, cutting electrical tape and insulation, and cutting and
opening tool boxes and packages.

An allen wrench set is also known as a hex key. It is a small handheld tool used to
turn bolts and screws with hexagonal sockets. Allen wrenches tighten hex-head screws,
sometimes found on ceiling fans, light fixtures, and appliances.

A coax connector is an electrician's tool used to connect cables to other equipment
and is specially designed to maintain the shielding on the cable. Different connectors are
available, and having variety on hand ensures that you always meet your customers' needs.
High-quality connectors provide reliable, long-lasting connections. There are two different
connector styles available that are; male and female.

A wire stripper is a portable handheld tool used by electricians to remove the protec-
tive coating of an electrical wire to replace or repair a wire. Professional electricians regu-
larly strip plastic sheathing from wires to reveal copper and make customized connections.

Voltmeters read voltage levels and verify whether circuits are ‘live’ or off. Also
known as a voltage meter, it is an instrument used to measure the potential difference be-
tween two points in an electrical or electronic circuit. Some voltmeters are used for direct
current (DC) circuits; Others are designed for alternating current (AC) circuits. More
forms of this instrument are known as multimeters, and they can read not only voltage lev-
els but also amperage, resistance, and DC voltage and amperage. Advanced DIYers and
professional electricians mainly use it.

A voltage tester is used for a quick safety check to ensure there is no voltage across
an electrical wire or appliance before you start working on it. Non-contact voltage testers
run on batteries and are the simplest and safest type of tester because they can detect pow-
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er simply by touching the wire. It has a built-in sensor at the tip of the tester that detects
the presence of voltage when a conductor, outlet, or supply cord is touched.

Installing a new conduit or replacing old ones means connecting different piping
sections to form a wiring route between electrical components. A reaming bit connects to
an electric drill. Remember that a reamer cannot be used to make a hole. It enlarges the
opening at one end of the piping, allowing it to connect to another section of piping and
complete a safe conduit. In addition, they are used to finish holes of the exact dimensions
that have been drilled, bore, or cored.

A conduit bender is a device made with a very long lever, which is used to bend an-
gles in a conduit into which electrical wires are placed. When choosing a wiring route,
electricians often run wires along the wall's corner or in other hidden areas. They curve
conduit piping to adjust these routes and ensure that conduit is laid non-intrusively and ef-
ficiently in the customer's home. Also, it is used to bend the pipe in different directions
and around obstacles instead of making fittings.

A splicing connector consists of a plastic clip with a sharp metal insert that will cut
securely through the plastic insulating jacket of the two wires and crimp them together. A
splice connector can be used with many cables, including device wires, telephone cables,
and electrical cables.

A circuit analyzer is a digital handheld electrician tools that determine whether an
output is wired correctly or not. The circuit analyzer checks for various conditions, includ-
ing correct wiring, polarity reversal, no ground, and tests for arc faults.

Modern electricians use a circuit breaker finder to find out which ouputs are con-
nected to which circuit in the work area. It is a small battery-powered electronic device
consisting of two parts transmitter and receiver. When an electrician hooks up the trans-
mitter to a circuit in the breaker, the device sends a signal to the receiver about which cir-
cuit the outlet belongs to

Exercise 4. Answer the questions.

1. What does the safe, comfortable and accurate work of an electrician depend on?

2. What essential hand tools will you need for a residential electrical project?

3. Where are special electrical tools readily available?

4. What tool is used to bend and twist wires whenever you make a screw-terminal
connection?

5. What is a screwdriver?

6.What purpose do electricians use various high-quality insulated screwdrivers for?

7. What is a hammer essential for?

8. What instrument is like a long flexible ruler with a case, thumb lock, tape, hook,
and sometimes a belt clip?

9. What do electricians apply to insulate and protect wires and other connections?

10. Why is the electrical tape made of plastic, vinyl, or fiberglass fabric?

11. What does a fish tape do?

12. What instrument is a type of fastener for holding objects together, primarily
electrical cables and wires?

13. What helps the electrician ensure that fixtures, screws, and other installations are
placed where they should be?

14. Cable lugs are devices used to attach cables to electrical equipment, aren't they?

15. What kind of crucial devices provide illumination by using some battery cells?

16. What functions does a utility knife serve?

17. What is the name of the tool used to turn bolts and screws with hexagonal sock-
ets?

34



18. What is the electrician's tool used to connect cables to other equipment and is
specially designed to maintain the shielding on the cable?

19. What is a wire stripper?

20. This is an instrument used to measure the potential difference between two
points in an electrical or electronic circuit. What is it?

21. What tool has a built-in sensor at the tip of the tester that detects the presence of
voltage when a conductor, outlet, or supply cord is touched?

22. Can a reaming bit be used to make a hole?

23. Is a conduit bender used to bend angles in a conduit into which electrical wires
are placed?

24. What does the splicing connector consist of?

25. What does the circuit analyzer check for?

26. What is a circuit finder?

Exercise 5. Read the employee manual of Talbot Electrical Services company
about basic tools of electrician and complete the gaps (1-8) with the words given in the
box.

Wire strippers, utility knife, tool kits, pliers, side, screwdrivers, measuring tape,
long nose
Source: Virginia Evans. Career Paths: Electrician/ Virginia Evans, Jenny Dooley,
Tres O Dell. - Newbury.: Express Publishing, 2012.- p.4
All employees of Talbot Electrical Services will bring their own tool 1).... Tool kits
need to contain the basic tools needed for electrical jobs. These basic tools are sold at most
hardware stores. 2)... are needed for pulling and cutting wires. Your kit needs to include
3) ... pliers and end cutting pliers. 4) ... cutters and diagonal cutters are recommended.
You must have 5) ... in your kit. Make sure they are able to strip the most common wires.
You will also need several types of 6) ... on the job. A flashlight, 7) ... and 8) ... will
round out your Kkit.

EXxercise 6. Match the types of electric tools (1-6) with their definitions (a-f).
Source: Virginia Evans. Career Paths: Electrician/ Virginia Evans, Jenny Dooley,
Tres O Dell.- Newbury.: Express Publishing, 2012.- p.4

. tool kit a. a tool with blades able to grip or cut wires
. side cutters b. atool used to tighten or loosen screws
. screwdrivers c. a tool for cutting, twisting or pulling wires

. long nose pliers | d. a tool used to pull the covering off of wires
. measuring tape | e. a tool used for finding the length of an object
. wire stripper f. a bag or box used to hold a set of tools

U AW N —

Exercise 7. Read information from catalog about drills and saws and complete the
aps (1-6) with the words given in the box.
Saws, jigsaw, drill, wood augers, bits, reciprocating saw |
Source: Virginia Evans. Career Paths: Electrician/ Virginia Evans, Jenny Dooley,
Tres O Dell. - Newbury.: Express Publishing, 2012.- p.8
Electricain’s Drill Bit Kit  $59.95
All electricians need a high-quality drill. Along with it, they need lots of 1) ... bits.
The Electrician's Drill Bit Kit has everything you need. It contains several spade 2) ... .
These bits are perfect for most jobs. For other jobs, the kit has auger bits, hole saw bits and
3) ... . Also included are twelve twist bits.
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Electricain’s Power Saw Set $169.99

This set includes three 4) ... all electricians should have. The tough circular saw
cuts through anything! The powerful 5) ... comes with five blades. Finally, the 6) ... is
perfect for cutting.

Exercise 8. Work in pairs. Read and translate the dialogue between a husband
and a wife buying tools at a hardware store. Act it out. Then compose and act your own
dialogue out, using new words on the theme Electrician Tools.

Source: https://englishtopic.ru/buying-tools-at-a-hardware-store-2/

Chuck: Just remember that we have a lot to accomplish today, so let’s just get what
we need and go, okay?

Ayaka: Sure, we just need a few tools for our DIY project. The power tools are over
there.

C.: Whoa, we’re not getting power tools. We just need a few simple hand tools: a
hammer, a wrench, a chisel, some pliers — and maybe an extra screwdriver or two.

A.: We would get the job done so much more quickly if we had power tools. Instead
of a hammer, we should get a nail gun. We also need a power drill, and hey, a sander and a
table saw.

C.: A table saw?! We’re doing some simple repairs, not remodeling our house.

A.: You never know when you need a good saw and I’ve always wanted a table saw.

C.: Other women want clothes and jewelry, and you want power tools?

A.: That right. You should be counting your lucky stars!

Exercise 9. Search the Web for electrician tools you consider the most important
Jor a highly qualified electrician and make a presentation about it.

Exercise 10. Look through Unit 4 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 5. Electrical Safety

EXxercise 1. Read and memorize the words and word combinations.
. electrical safety anextpuueckas 6e301mMacHOCTb

. ule mpaBwiio0, HOpMa

. essential cylliecTBeHHbIM, OCHOBHOM

. pose v. uzjnaraTb, GOpMYyJIUPOBATh

. hazard onacHocTb, puck, yrposa

. Injury TpaBma, ymmb0, paHa

. burn n. oxer

. electrocution nopakeHue 371eKTPUIECKUM TOKOM

. death cmepTb

10. crucial BaxkHelmMiA, KpakiHe BaXKHbIN, KPUTUUYECKUI
11. prevent mpemoTBpamiaTh

12. ensure obecrieunThb

13. efficiently adpdextrBHO

14. proper nipaBATLHBIM

15. precaution Mepbl IPegOCTOPOXKHOCTH

16. guideline nHCTpYKIIMS, pyKOBOACTBO

17. property cobCTBEHHOCTb

18. environment okpy>katoiiiasi cpefia

OO UTENWN —
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19. measure mepa

20. explosion B3pbIB, BCIIbIIIIKA

21. malfunction HemcipaBHOCTB, COOM

22. in addition B gonoyiHeHHe, BA0OABOK, KpOMe TOTrO

23. electrical safety regulations mpaBuiia 31ekTpo6e301acHOCTH

24. electrical safety standards ctangapThl 351eKTPO6E30TIaCHOCTH

25. be designed 6bITh CTIPOEKTUPOBAHHBIM, OBITH CKOHCTPYMPOBAHHBIM

26. be installed 6bITh ycTaHOBIIEHHBIM

277. be maintained nojiiep>kuBaThCsl B paboueM COCTOSIHUM

28. compliance cooTBeTcTBUE, COOIIOIeHNE TPeOOBAHUMN

29. reliable HagexHbI

30. efficient adbdpexTHBHBIN

31. familiarize o3HaKOMUTBCS

32. basics 0CHOBBI

33. fundamentals 0CHOBBI, OCHOBHBIE IIPUHIIHUIIBI, TOJI0XKEHHSI

34. attempt v IIBITaThCS, TPOOOBATH

35. repair peMOHT

36. knowledge 3Hanue

37. recognize pacro3HaBaTh

38. avoid n3beraTb

39. dangerous omacHbIM

40. grasp MoHATb, 0CO3HATh, YSICHUTD

41. current TOK, CHJIa TOKa

42. voltage HampspKkeHue

43. resistance coNpoTHBIIEHHE

44. circuit cxema, a1ekTpuieckas 1elb

45. grounding 3a3emiieHue

46. fuse npegoxpaHuTesib

47. circuit breaker aBToMaTU4eCcKuii BBIKIFOYATEITb

48. insulation u3ossmys

49. electric shock amekTpryeckuii MoK, JIeKTPUIECKUH yiap

50. gaining mony4yeHue

51. be broken down into ObITh pa3bUTHIM Ha

52. device ycTpoicTBO

53. compatibility coBmecTumMOCTb

54. compatible coBmecTnMBbIii, coueTaeMbIi

55. be connected to 6bITH CBSI3aHHBIM C

56. voltage compatibility coBMeCTUMOCTb 1O HANIPSKEHUIO

57. wattage MOIIIHOCTb

58. current capacity mpomyckHasi ClIoOCOOHOCTb, CyIIIeCTBYIOIIAsi MOIITHOCTb, CyIIe-
CTBYIOIITUI TIOTEHIIAAJ

59. plug mrrekep, Buika, po3eTka

60. connector pa3beMm, po3eTKa

61. damaged noBpexxieHHbIN

62. cord mHyp, kabesb, TPOBO/I

63. outlet po3eTka

64. safety features cpencrBa 6e3omacHocTr

65. appropriate COOTBETCTBYIOITUH, HajIeXXallui

66. tool uHCTpYMeHT

67. success ycriex, yjada, JOCTHXeHHe
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68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
Ha 3eMJII0
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

perform the job BeimonHUTEL paboTy

accident HecuaCTHBIV CTy4aid, aBapusl, KaracTpoda
insulated “301MpOBaHHBINM

in good condition B XOpoI1ieM COCTOSTHUU
safety gear 3amUTHOM CHapsbKeHUe

avoid uzberaTp

overloading neperpyska, Ype3aMepHasi Harpy3Ka
unplug OTKJIIOYUTh, OTCOEAMHUTH

temporary BpeMeHHBIN

solution perienue

substandard HecTaHAApPTHBIN, HEKa4YeCTBEHHbBIN
high-quality BbICOKOKaYeCcTBeHHBII

reduce ymMeHbIIIaTh, COKpaIaTh

. meet requirements oTBeyaTh TPeOOBAHUSIM

inferior HU3KUI, HeKaYeCTBEHHbBIN

increase yBeJIMuMBaTh, BO3PACTaTh

cautious OCTOPO>KHbBIN, BHUMATEJIbHbIN

counterfeit mogaenka, ¢panbrBKa, KOHTpadaKT
packaging ymakoBka

labeling MapkupoBKa

modify MogudurmpoBaTh, BUIOM3MEHSTh

alter U3MeHSIThb

void aHHYJIMPOBaThb

purchase nmokynaTb

manufacturer instructions UHCTPYKIIMU IPOU3BOUTEIIS
DIY repair peMOHT CBOMMH pyKaMU

be wary of onacaTtbcst yero-nu6o

electrocution mopakeHue 3JIeKTPUIECKUM TOKOM
source UCTOYHUK

ground fault circuit interrupter BbIKJIIOUaTeJib CUCTEMbl KOPOTKOTO 3aMbIKaHUS

outdoor equipment Hapy>kHOe 000py/1I0BaHUe
be aware of 6bITb OCBeIOMJIEHHBIM

damp BiIa>KHbBIM

warning sign npeaymnpexxaaronuii 3HaKk
CONCiSe KPAaTKUM, JIAKOHUYHBIN

graphics rpaduika, pucyHKu

replace 3aMeHUTh

prominent location BusHOE MecTo

insulated rubber gloves pe3rHOBbIe U30JISIITMOHHBIE TIEPYATKA
goggles 3alIUTHbIE OUKHU

non-conductive He3IeKTPOIIPOBOIHbIN
footwear 0OyBb

Exercise 2. Read the international words and guess their meanings.
Electricity, form, energy, accident, result, electrical, system, effectively, risk, mini-
mize, procedure, potential, regulation, standards, situation, concept, ampere, volts, ohm,

shock, ins

pect, test, product, certification, extremely, correctly, regularly, manufacture, lo-

cation, personal, non-conductive.
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EXxercise 3. Read and translate Text 1.

Text 1. Electrical safety rules

Source: https://www.hseblog.com/electrical-hazards-and-the-injuries/

Electricity is one of the most essential forms of energy used in our daily lives. While
it makes life easier, it also poses a significant risk of electrical hazards. Electrical accidents
can result in severe injuries, including burns, electrocution, and even death. Electrical safe-
ty is crucial to prevent accidents and ensure electrical systems operate efficiently and ef-
fectively. To minimize the risk of electrical hazards, it’s important to follow the proper
safety rules and precautions.

Following electrical safety guidelines and procedures can prevent accidents, which
helps protect people, property, and the environment. Electrical safety measures also help
minimize the risk of fires, explosions, and other potential hazards resulting from electrical
malfunctions.

In addition, electrical safety regulations and standards ensure that electrical systems are
designed, installed, and maintained according to safety standards and that electrical workers
are properly trained to work safely with electricity. Compliance with these standards ensures
that electrical systems are reliable, efficient, and safe for everyone who uses them.

Here are ten electrical safety rules you need to know:

1. Familiarize yourself with the basics: Understanding the fundamentals of electrici-
ty and electrical safety is crucial before attempting any electrical work or repairs. This
knowledge will help you recognize potential hazards and avoid dangerous situations. Here
are some key concepts to grasp: electrical current (measured in amperes A); voltage
(measured in volts V); resistance (measured in ohms £); circuit; grounding; fuses and cir-
cuit breakers; insulation; and electric shock.

2. Understand your equipment: Gaining a thorough understanding of your equip-
ment is essential for electrical safety. This rule can be broken down into two aspects: know
how your equipment operates; ensure compatibility of equipment.

Before using electrical devices or appliances, ensure they are compatible with each
other and the electrical system they are connected to. This includes: voltage compatibility;
wattage and current capacity; and plugs and connectors.

3. Inspect before you use: Inspecting electrical equipment thoroughly before use is
crucial in ensuring safety. Damaged or malfunctioning devices can lead to accidents, elec-
tric shocks, or fires. Follow these guidelines when inspecting electrical equipment: check
cords and plugs; inspect power outlets; examine the equipment; and test safety features.

4. Use the right tools for the job: Using appropriate tools and safety equipment for
electrical work is essential for your safety and the task’s success. The right tools can help
you perform the job effectively and minimize the risk of accidents. Follow these guide-
lines when selecting and using tools for electrical work: choose insulated tool; select the
correct size and type; keep tools in good condition; and use appropriate safety gear.

5. Be careful with extension cords: Using extension cords safely is essential to pre-
vent electrical fires and accidents. Follow these guidelines when using extension cords:
choose the right cord; avoid overloading; unplug correctly; keep cords visible; inspect
cords regularly; and use temporary solutions.

6. Do not use substandard products: Using high-quality certified electrical products is
crucial for ensuring safety and reducing the risk of accidents or fires. Substandard products
may not meet safety requirements or be made with inferior materials, increasing potential
hazards. Follow these guidelines when selecting electrical products: look for safety certifica-
tions; be cautious of counterfeit products; check for recalls; inspect packaging and labeling.

7. Do not modify electrical products: Modifying electrical products can be extreme-
ly dangerous and may result in electrical shock, fires, or other accidents. Altering a prod-
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uct can also void its safety certifications, such as UL or ETL approval. Follow these guide-
lines to avoid modifying electrical products: purchase products that meet your needs; do
not modify products; follow manufacturer instructions; and be cautious of DIY repairs.

8. Be wary of water: Water is a conductor of electricity, and mixing water with elec-
trical equipment can lead to electrical shock or even electrocution. Follow these guidelines
to minimize the risk of electrical hazards around water: keep electrical equipment away
from water sources; use ground fault circuit interrupters (GFCIs); be cautious with porta-
ble devices; protect outdoor equipment; and be aware of damp conditions.

9. Install warning signs: Installing warning signs in areas where electrical hazards may
be present can help prevent accidents and injuries. Follow these guidelines when installing
warning signs: identify potential hazards; use clear and concise language; use appropriate
graphics; place signs in prominent locations and replace damaged or missing signs.

10. Use personal protective equipment (PPE): When working on electrical circuits
or equipment, it’s important to use PPE to minimize the risk of electrical shock or injury.
Follow these guidelines when using PPE: use insulated rubber gloves; wear goggles; use
non-conductive footwear; wear appropriate clothing; and follow manufacturer instructions.
Using appropriate PPE can help protect yourself from electrical hazards and minimize the
risk of injury or electric shock.

Exercise 4. Answer the questions.

1. What is one of the most essential forms of energy used in our daily lives?

2. What can electrical accidents result in?

3. What is important to follow to minimize the risk of electrical hazards?

4. What ensures that electrical systems are reliable, efficient, and safe for everyone
who uses them?

5. Could you list electrical safety rules that are mandatory for any electrician during
work?

6. What is crucial to know for recognizing potential hazards and avoiding dangerous
situations?

7. What should you do before using electrical devices or appliances?

8. What does the compatibility with devices and the electrical system include?

9. Damaged or malfunctioning devices can lead to accidents, electric shocks, or
fires, can’t they?

10. What guidelines should you follow when inspecting electrical equipment?

11. Do you have any recommendations for a person selecting electrician tools for work?

12. What is important to know when using extension cords?

13. What products are crucial to use for ensuring safety and reducing the risk of ac-
cidents or fires?

14. What can be extremely dangerous and may result in electrical shock, fires, or
other accidents?

15. Is it safe or dangerous to mix water with electrical equipment?

16. What signs can help prevent accidents and injuries?

17. Could you enumerate personal protective equipment (PPE) minimizing the risk
of electrical shock or injury?

Exercise 5. Read about types of electrical hazards and complete the gaps (1-8)
with the words and word combinations given in the box.
Requirements, flammable vapors, equipment, incidents, damage, thermal radia-
tion, significant, electrical wires
Source: https://studyelectrical.com/2022/01/electric-safety-5-rules-you-need-to-know.html
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Types of electrical hazards

Electricity is widely recognized as a severe hazard, whether at home or office. The
cause of electrical 1) ... usually varies; however, further studies revealed that the underly-
ing reason for such incidents is a combination of three primary factors, including unsafe
work equipment, environment, and practices.

You can identify faulty electrical 2) ... and installations by checking for any signs
of damage such as improper grounding, loose connections, defective parts, unguarded live
parts, etc. Unsafe working conditions primarily revolve around employees working with
hazardous materials, including 3) ..., liquids, or gases, and working in areas with a corro-
sive atmosphere and humid regions.

The human body is an excellent electrical conductor, so people are more conductive
than the ground. Injuries happen when people become part of the electrical circuits, and
each 4) ... can occur in various ways:

— Electric-powered shocks occur when the human body becomes a path through
which electrons can pass. The effect may either be direct or indirect.

— Burning injuries happen when a person has direct contact with improperly in-
stalled 5) ... or equipment. This type of injury usually occurs on the hands.

— Arc blasts result from high temperatures from high voltage current arcing through
the person’s immediate surroundings. Several factors cause arc blasts, but the most com-
mon ones were when two energized points contact and worker incidents caused by faulty
equipment and wiring. There are three primary risks involving arc blasts: 6) ..., pressure
wave, and projectiles.

— Explosions occur when electricity provides an ignition source for nearby explosive
materials. Electrical ignition usually comes from overheated conductors, equipment, or
normal arcing (sparking) at switch contacts. Due to the severity of explosion accidents, the
National Electrical Code and OSHA have specific 7) ... for electrical systems in explo-
sion-prone areas.

— Electrical accidents usually lead to fires in the home and workplace. One of the 8)

. causes of electricity-related fires is defective and misused electrical equipment or ap-
pliances.

Exercise 6. Match the safety tools of electricians (1-7) with their descriptions (a-g).

1. arc shield a. trousers, shirts, jackets, and shoes protecting from shocks or
explosions

2. electrical hot b. are forms of protective eyewear that usually enclose or protect

gloves the area around the eyes to prevent particles, water, or chemicals
from hitting the eyes

3. rubber mat c. plastic shield protecting eyes and face

4. arc flash blanket | d. gloves made of special dielectric material that protect electri-
cian from shocks

5. hot stick e. a mat made of rubber allowing the electrician to stand on it
without danger

6. arc flash clothing | f. a fiberglass rod protecting from shocks

7. safety glasses g. a blanket used to protect from explosions or electrical shock

Exercise 7. Read the paragraph about safety measures in domestic installations
and complete the gaps (1-10) with the words and word combinations given in the box.
Electricity, plugs, insulation, interference, fuse wire, conduit pipes, crude, sockets,
fire extinguisher, appliances
Information source: https://industrialsafetyguide.com/electrical-safety-at-home/
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Safety Measures in Domestic Installations

— Do not tamper with meter boards and cutouts that are sealed by the supplier. 1) ...
with these is an offense under the law.

— Do not touch an electric switch or 2) ... when your hands are wet or bleeding from
a cut or an abrasion.

— Do not be absent-minded while replacing the fuse or inserting 3) ... for fans, heat-
ers, etc.

— Do not use copper wire as a substitute for 4) ... .

— Do not renew a blown-out fuse until you are satisfied as to the cause and have it
rectified for any irregularity.

— Do not use wires with poor 5) ... .

— Do not wear loose clothing. Metal watch straps, bangles, or finger rings while
working on electrical appliances.

— Do not hang clothes and such other things on electrical fittings.

— Do not hang wet clothes for drying on the service lines or the 6) ... .

— All the electrical appliances such as electric iron, toasters, grinders, hot plates, etc.
should be connected to the 3-pin plugs and 7) ... which have one of its terminals connect-
ed to the earth.

— Temporary extension of wires should be avoided.

— The use of 8) ... and improvised heating elements for boiling water should be
avoided.

— It is safe to use rubber slippers while handling the switches etc. during the re-
placement of fuses or minor repairs.

— Always have a 9) ... handy in the house. (Carbon dioxide extinguishers (COZ2) and
Powder extinguishers are used to extinguish the electrical fire)

— Never use water while the power is on. Water is a natural conductor of 10) ... and
if you throw water on an electrical fire, you can get shocked.

Exercise 8. Work in pairs. Read and translate the dialogue between a student and

an experienced electrician talking about rules for work in the city. Act it out.
Information sources: https://en.satta-baba.com/tehnika-bezopasnosti-elektrika-sdacha-
ekzamena-po-tehnike-bezopasnosti-po-elektrike-nabor-dielektricheskogo-read-383644

Student: Good morning, Mr. Philips.

Electrician: Good morning, Andrew. How are you doing?

S.: I am fine, thanks. And you?

E.: Me too, thanks. As I know, you are studying at the university now.

S.: That’s true. My future profession is an electrician and I would like to ask you
some questions about electrical safety. It is really important for me to know how to work
safely especially in the city.

E.: Well, an important role is played by the categories of an electrician for repair
and maintenance of electrical equipment. If a specialist has a low discharge, then he can-
not work with high-voltage lines.

S.: Why?

E.: The fact is that in the city the safety rules are somewhat different, and therefore
they need to be known in a strict manner. This is especially true for those who work with
electrical installations from 1000 volts.

S.: What must a qualified specialist do if he detects malfunctions in the operation of
the equipment?

E.: If malfunctions are detected in the operation of the equipment or in the safety
rules, then electricians are required to independently take measures to prevent accidents.
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When this is not possible, it is necessary to notify the authorities as soon as possible so
that it takes action.

S.: Mr. Philips, I am convinced that an excellent electrician must be a responsible,
an attentive and a careful person! I heard that electricians of urban networks after having
completed training and confirmed their knowledge, receive a qualification group for safety
measures, according to which they work in the future, don’t they?

E.: Yes, that’s right. Besides, personnel who work with voltages above 1000 volts
are assigned a specific tolerance group.

S.: How many specific tolerance groups are there?

E.: It is a good question. There are five of them. The first group is given to con-
struction workers, students of electricians, and general laborers. The second group in-
cludes assistants to electricians, electricians, and electricians who supervise the routes.

S.: And what about the rest groups?

E.: As for the third group, it is assigned to electricians and electricians. Senior elec-
tricians and electricians get a fourth group. The fifth one goes to engineers, craftsmen,
technicians.

S.: Thanks a lot for information. I will have an exam in three weeks. I must go home
to read for it.

E.: No, problem. You are welcome. Good luck at the examination!

Exercise 9. Search the Web for the main electrical safety rules in Russia. Make a
presentation.

Exercise 10. Look through Unit 5 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Part 2. Auto Electrics and Electronics
Unit 1. Car Electrical System: Function, Subsystems and Parts

EXxercise 1. Read and memorize the words and word combinations.
. electrical system ayiekTpuyeckasi ceTb
. Circuit KOHTyp; cxema; Mellb
. voltage BoibTax, 3eKTpUUecKoe HalpshDKeHre
. electrics anexkTpoobopyaoBaHue
. electric wiring aeKTpoIpoBojiKa
. alternator renepaTop repeMeHHOTO TOKa
. electric current 3y1eKTpUYECKHUI TOK
. actuator MpUBOJI; UCIIOJIHUTEIbHBIM MeXaHU3M; YIIpaBJisiiolllee yCTPOMCTBO; BbI-
KJIFOUYaTeJib; epeKkItovyaTeslb
9. power window 3J1eKTpPUYEeCKHI CTEKIJIOTOTbEMHHUK
10. metal body meTtasumueckuii Ky30B
11. subsystem nosicucrema
12. ignition system cucTemMa 3a>KUraHus
13. charging system cucrema nojzapsiiku
14. starting system myckoBasi CHCTeMa, CUCTeMa ITyCKa
15. fuel system cucrema 1ojjauu TOTUIMBA; TOIJIMBHAS CUCTEMa
16. lighting system cucrema ocBenieHus
17. electrically anexkTpuyecku; 35IeKTpUYECKUMU CpeACcTBaMU
18. electronically 31exTpoHHO; IIpY MOMOIIM 3JIEKTPOHHBIX YCTPOMCTB, KOMIIbIOTe-
pa; Ha OCHOBe 3JIeKTPOHUKH

OO UTAR WD —
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

fuse npegoxpanuTesnb, MIaBKUHM MpeIoXpaHUTe b

relay perne

battery akkymynsTop; (QKKyMyJisiTOpHasi) 6aTapest

starter motor cTapTepHbIi 3JIeKTPOJIBUTATeNTb, CTAPTEP
safety device 3amuTHOe (TpegoxpaHUTENIbHOE) YCTPOUCTBO
short circuit kopoTkoe 3aMbIKaHHe

predetermined 3aJJaHHBINM, TPeAOTIPEAEIEHHBIN

current value 3HaueHue Toka

overload neperpy3ka; nepeHanpspkeHue

blow wiaBuTHCS (0 TpeAOXpaHUTeNIe); IeperopaThb

fuse terminal ky1leMMa ripeJOXpaHUTeJISL; IJIABKUK KOHTAKT
encased IOMeIeHHBIN B KOPITYC

resistive material pe3uCTHBHBIN ITPOBOJTHUKOBBIM MaTepyal
soldered 3amasiHHbBIN; TPUTIASSHHBIN, CITASTHHBIN

fuse box 6510k MIABKMX MpeOXpaHUTeNei

aftermarket BTOpWMYHBINM PBIHOK AOMOJIHUTENbHONW TNepudepun, 3aracHbIX Ya-

CTel, akCceccyapoB U T.I.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45

in-line fuse mpenoxpaHuTesNb MPOBOJKU

trigger TpUrrep; IyCKOBas cxema

electromagnetic switch 371eKTpOMarHUTHBIN BBIKJIIOYATEIIb

cooling fan oxnaxarmuii BeHTUISTOP

ABS (antilock brake system) anTu610kMpoBOYHas TopMo3Has cucteMa, AbC
horn ki1akcon

three-pin TpEXKOHTaKTHBIN, TPEXIITHIPbKOBBIN

low amperage circuit ci1aboTo4yHas remb

coil circuit KOHTYp KaTyIIIKH; 1lellb KaTyIIKU

high amperage BricOkasi cuiia Toka

. DIN (Deutsche Industrie Norm) HeMelkuii ITPOMBIIIJIEHHbIWM CTaHIAPT; CTaH-

napt DIN

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

pin MITBIPb; KOHTAKT

electrochemical anexTpoxuMuyeckuii; 3J1eKTPOJIATUYECKUMA
power bank 6aHK MOIITHOCTU

lead-acid battery cBUHIIOBO-KHMCIJIOTHasi OaTapest

lead plate mucToBOM CBHHeIl, pOJIbHBIN CBHUHEI]

submerged 3aTOITIeHHBIN; TIOTPYXEHHBIN

sulfuric acid cepnasi kucnora

stabilizer crabunmmzaTop

voltage spikes BBIOpOC HarpspKeHUsl; UMITYJIbCHbIE CKAUKH HaIIpPsDKeHUs]
electromechanical device anexkTpoMexaHrn4yeckoe yCTPOMCTBO
engine belt pemenb nBUTraTENsI/MOTOpA

AC (alternating current) nepemMeHHBbIH TOK

DC (direct current) MOCTOSIHHBIN TOK

rectifier pekTudukaTop; BeIIPSIMUTEIIb (TOKA)

excitation HAaMarHUYMBAIOIIAsl CMJIa; HAMAarHUYMBaHUe (TOKOM)
exciter wire mpoBoJi BO30yauTeJis

non-self-exciting alternator reneparop 6e3 camoBo30yXaeHus
excitation current Tok Bo30y>k/IeHHsI; TOK HAMarHWYMBaHUS
self-starter aBToMaTH4Yeckuii 3aBOjI, CTapTEP, CAMOIYCK

crank 3aBOAUTh, 3aITyCKaTh

engine casing MalIMHHBIA KOXYX; KOXXYX ABUTATEJIs
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67. transmission housing kopmyc kopobku mogayd

68. starter motor armature sIKOpb CTapTépa

69. commutator koJiIeKTop

70. brush mértka

71. pinion gear Bepy1iasi mecTepHs

72. overrunning clutch mydra cBobogHOro X0A3; MydTa bennukca; beHauKC
73. field coil kary1ka

74. permanent magnet MOCTOSIHHBIM MarHUT

75. planetary gear set rjiaHeTapHas liepefjada

76. solenoid cosieHOU I, 3JIEKTPOMAarHUTHASI KATYIIIKa

77. motor assembly crI0BOM y3eJ1; CUIIOBOM GJI0K

78. electromagnetic switch 3j1eKTpOMarHUTHBIN BBIKJIIOUATEIIb

Exercise 2. Read the international words and guess their meanings.

Basic, function, electrical system, generate, distribute, voltage, electrical compo-
nents, electrics, battery, starter, sensors, computers, sensors, radio, starter motor, metal,
starting system, harmoniously, electrically, electronically, relay, principle, effect, de-
signed, situation, metal element, plastic, resistive material, zinc, aluminum, cabin, control,
trigger, electromagnetic, maximum, conditioner, types, automobile industry, amperage,
standard, electrochemical device, bank, chemical form, convert into electrical form, reser-
voir, stabilizer, regulate, electro-mechanical device, mechanical energy, electrical energy,
rectifier, transmission, armature, commutator, magnet, solenoid.

EXxercise 3. Read and translate Text 1.

Text 1. Car Electrical System: Function, Subsystems and Parts
Source: https://www.easycarelectrics.com/how-car-electrical-system-works/

In the early time, most of the vehicle’s circuits were simple, containing a few basic
circuits such as lighting, wiper, etc. Over time the vehicle’s circuits got updated, which in-
creased its complexity.

The function of a car’s electrical system is to generate, store and distribute voltage
to all of the electrical components in the vehicle. The vehicle electrics is the system of
electric wiring and a number of different parts, including the battery, alternator, starter,
and various sensors and switches. The vehicle electrics interconnects all the car’s electrical
parts with each other by carrying electric current and voltage to all the parts such as vari-
ous computers, sensors, actuators, motors, gauges, power windows, radio, headlights, sun-
roof, starter motor, and many other electrical components. All the electrical components
receive voltage from the battery and return it to the battery through the car’s metal body.

The car’s electrical system consists of several smaller electrical subsystems such as
an ignition system, a charging system, a starting system, a fuel system, a lighting system,
etc., which work together harmoniously. In all electrical subsystems, one thing is a must,
and that is the need for voltage.

Every part in a vehicle that operates electrically or electronically is called a vehicle
electrical system’s part. A car’s electrical system has hundreds of electrical and electronic
parts. The major car electrical system parts are a fuse, a relay, a battery, an alternator and a
starter motor.

The fuse is the most essential part of the car’s electrical system. It is a safety device
used to protect electrical wiring from damage in the event of a short circuit. A fuse kills it-
self when the current exceeds its predetermined current value. Ideally, every electrical cir-
cuit in a car should have a fuse to protect the circuit from damage in an overload event.
The fuse’s working principle is based on the heating effect of the current. It is designed to

45


https://www/

blow into an overload situation and break the connection. A fuse contains a metal element
and two terminals encased by a plastic housing body. The metal element is a resistive ma-
terial made from zinc, copper, or aluminum, which produces heat when the current flows
through it. When the current exceeds its predetermined current value, too much heat is
produced in the fuse element, which causes the fuse to blow. The fuse element is soldered
to the fuse terminals. Fuses are located in the fuse box inside the cabin or outside the en-
gine compartment. Some aftermarket circuits use an inline fuse.

The relay is a very important car electrical system part. It can control many electri-
cal circuits with a single trigger. A relay is an electromagnetic switch used to connect and
disconnect the electrical circuit. It is mostly used in heavy circuits, which consume a tre-
mendous amount of current. The relay controls a large amount of current by using a small
amount of current to avoid a load on the wire. The engine cooling fan uses a relay to pro-
vide a high amount of current to the cooling fan for maximum cooling. The car air condi-
tioner, ABS motor, headlight, starter motor, horn, etc. use a relay in the same way. Relays
are fitted alongside fuses in the fuse box. Usually, there are three types of relays used in
the automobile industry; they are the three-pin, four-pin, and five-pin relays. The four and
five-pin relays are the most common in a vehicle. A relay has two circuits, a low amperage
circuit (coil circuit) and high amperage circuit. Moreover, the pins of a relay are numbered
85, 86, 30, 87, and 87a according to the DIN standard. Pins number 85 and 86 are consid-
ered low amperage circuit (coil circuit) pins, while 30, 87, and 87a pins are considered
high amperage circuit ones.

The battery is the heart and most necessary part of a car’s electrical system. It is the
basic source of electricity in the car’s electrical system. The battery provides electric cur-
rent through the wires to all the electrical components. The battery is an electrochemical
device and a power bank, which stores the electrical current in chemical form and converts
it into electrical (electric current) form when required. With the engine OFF, the battery
provides the current to all the electrical circuits, including the ignition and starting circuit
to start the engine. And when the engine starts, then the alternator supplies the current to
all the electrical circuits. The lead-acid battery is one of the most common batteries in the
car. It contains lead (Pb) plates submerged in sulfuric acid (H2SO4). The battery acts as a
reservoir when the current demand is higher than the alternator produces, the battery pro-
vides additional current to the electrical circuits. Similarly, the battery acts as a stabilizer,
it regulates damaging voltage spikes when the engine is running.

The alternator is one of the essential parts of the car’s electrical system. The alter-
nator is an electro-mechanical device, which converts mechanical energy into electrical
energy driven by the engine belt. The alternators produce AC that is converted to DC by a
rectifier. The alternator provides electrical power to the car’s electrical system and battery
while the engine is running. It initially needs the current to start producing the electric cur-
rent. This initial current is known as excitation, in which the alternator is excited by the
battery ignition switch through the exciter wire. The type of alternator, which needs an ex-
citation from the battery to start producing electric current, is called a non-self-exciting al-
ternator. Some alternators do not need an excitation current; those types of alternators are
called self-exciting alternators. A fully charged battery gives almost 12.6 volts (with the
engine off), and a good working alternator produces almost 14 to 14.6 volts.

The starter motor is an electrical component of the car’s electrical system that helps
in starting the car. The starter motor, also called a starter or self-starter, is a device used to
crank the engine. It converts electrical energy into mechanical energy in an internal-
combustion engine. It is mounted on the back of the engine casing or in front of the trans-
mission housing. The starter motor consists of several parts such as an armature, a commu-
tator, brushes, a pinion gear, an overrunning clutch, a field coil or a permanent magnet,
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and a planetary gear set. All these parts get combined, creating the starter motor. A sole-
noid fits on the starter motor assembly, which acts as an electromagnetic switch. The sole-
noid connects and disconnects the battery to the starter motor.

Exercise 4. Answer the questions.

. What is the function of a car’s electrical system?

. What is a vehicle electrics?

. What car parts does the vehicle electrics interconnect?

. What smaller electrical subsystems can you name?

. What vehicle electrical and electronic parts do you know?
. What is a fuse?

. How does the fuse function?

. What is a relay?

. How does the relay work?

10. What types of relays are used in cars?

11. What is a battery?

12. What role does the battery play in the car’s electrical system?
13. What is an alternator?

14. What is the principle of operation of alternators?

15. What is a starter motor?

16. What does the starter motor do?

17. What parts does the starter motor consist of?

OO UTPARWN —

Exercise 5. Match the electrical subsystems (1-4) with their descriptions (a-d).

1. The a. This system provides electricity to your car’s electrical system. It provides

ignition | the current to your car’s electrical systems and components such as starting

system | system, ignitions system, fuel system, lighting system, radio, air conditioner,
washer pump, etc. The alternator is the main component of this system. It
supplies the charge to the battery and accessories. The battery stores the elec-
trical current and initially provides the current to the car’s electrical system
when the engine is OFF. As the engine has been started, and the alternator
starts to produce the electrical current, then the current starts to flow from the
alternator to the car’s electrical system.

2. The b. This subsystem is an electrical system that provides fuel to the engine cyl-

charging | inder. In the past, this system was mechanical — a mechanical fuel pump was

system | used to send the fuel to the engine cylinder. Due to advancements in technol-
ogy, this system started to operate electrically. The fuel tank stores the fuel
that is pumped by the fuel pump through fuel pipelines to the engine cylin-
der. This system consists of a fuel pump, a fuel filter, an inertia safety switch,
a fuse, and a relay.

3. The c. This is one of the electrical systems which function is to provide a contin-

starting | uous spark to the spark plug in the compression stroke of the gasoline engine

system | cylinders. Its job is to ignite the air-fuel mixture in a gasoline engine cylin-
der. This system consists of many components such as ignition coils, spark
plugs, batteries, fuse, and relay. The ignition coil converts the normal battery
voltage to a high-voltage pulse that goes into the engine cylinder to ignite the
air-fuel mixture.

4. The d. This subsystem is an electrical system that works on the principle of con-

fuel sys- | verting electrical energy into mechanical energy. In the early days, the car was

tem used to start with a mechanical hand crank. Later in 1912, the electrical ver-
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sion of this system was introduced to start the car. The function of this system
is to provide an engine start. The starter motor is the main basic component in
the system. It uses electrical energy and converts it into rotational energy.

Exercise 6. Work in pairs. Read and translate a dialogue between a customer and
a salesman. Act it out.

Salesman: Hello! How can I help you?

Customer: Hi! [ need to replace a fuse.

S.: This way, please. We have got a large selection of fuses in our shop. I think the
best one in our city. Do you need a blade fuse or a tubular one?

C.: Hmm... I have no idea how it’s called. But it’s plastic with two metal blades.

S.: I see. Do you happen to have your burned-out fuse with you?

C.: Yes, I do. Here it is.

S.: Fine. Let’s compare it with the ones we have. I guess, this one will be the right
replacement.

C.: Thank you! Where’s the cash desk?

S.: It’s over there.

Exercise 7. Search the Web for a car electrical wiring and make a presentation
about it.

Exercise 8. Look through Unit 1 again. Make a list of the words and word combi-
nations you consider to be the terms. Translate them into Russian.

Unit 2. Car’s Basic Electrical Terminology

EXxercise 1. Read and memorize the words and word combinations.
. particle of matter anemenTapHast yacturia
. negative electrical charge oTpuilaTesbHO 3apsi>KeHHBIHN
. flow of electrons moTok 31eKTPOHOB
. current TOk
. electrical circuit anekTprdeckasi cxeMa
. flow moToK; nBUXKEHME; Teub; MepeJIBUTaThCs; lepeMelaThCst
. power source UICTOYHUK MTATAHUSI
. load Harpy3ska ceTu anekTponuTaHusi (KOMIIOHEHT 3JIeKTPUYEeCKOM CEeTH, pacceu-
BAIOIIMI MOITHOCTb, 3a0UPAOIIKA y Heé 4aCTb SHEePIUn)
9. light illumination ocBemienue
10. negative terminal oTpuIiaTe/ibHbIM BBIBOJ, IOJIIOC aKKYMYJISITOPHOM OaTapew;
oTpullaTe/ibHasi KjieMMa
11. ampere amnep, A B cucreme CH — equHuIla u3MepeHusl CUJIbl 3JIeKTPUYECKOTOo
Toka (6,25 x 10'8 351eKkTpOHOB B CekyHIy), Ha3BaHa B 4ecThb GppaHIy3CKOro ¢pusnka AHzpe
Mapu Amniepa
12. coulomb (C) kynoH, Ki B cucteme CH — efquHuIla ©3MepeHHs BEJIMUYUHbI JJ1eK-
TPUYECKOTO 3apsjia (KoJmdecTBa 3jieKTpudecTBa, unit of electrical charge), paBHas 6,25 x
10'8 ay1exTpoHOB, Ha3BaHa B YeCTh PpPaHIly3CKOro UHKeHepa U ¢usrka Yapinsa Kynona
13. direct current (DC) mocTOSIHHBIM TOK
14. go in unidirectional repemeraTbCsi TOJILKO B OJHOM HallpaBJIeHUA
15. polarity nmosisipHOCTB
16. positive pole oI0XXUTeNBbHBIN MOJTIOC
17. negative pole oTpuiiatesibHbIN MOJOC
18. alternating current (AC) mepeMeHHBIN TOK

O UTPANWDN —
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19. flow in the opposite direction u3MeHUTb CBOE HaMpaBJieHHe Ha ITPOTUBOIIOIOKHOE

20. voltage BosibTax, 3JIeKTpUYECKOe HallpsKeHUe

21. electromotive force anmexkTpoaBMXYyIIas crja

22. in a fraction of a second 3a o110 CEKyHTbI

23. positive terminal MojoXXuTenbHBIM BBIBOJ], IIOJIFOC aKKYMYJISITOPHOM OaTapeu;
IIOJIOXKUTEJIbHAS KIleMMa

24. unit equHUITA U3MEpeHUs

25. volt (V) BonbT, B — enuHuila M3MepeHus 3JIeKTPOABWXKYIIEM CWIbl, HA3BaHA B
YeCTh UTAJILIHCKOI'O y4éHOro Asiexkcasjpa Bonbra

26. joule (J, j) mxoyib, /I B cucteMe equaul] CY — equHuila U3MepeHus SHEpPIrHH,
paboThI U KOJIMYECTBA TEIVIOThI, SKBUBaJIeHTHas 1 BaTT/c

27. potential difference pasHoCTb MOTEHITHATIOB

28. ignition coil kaTy1ika 3aKUranus

29. electrical resistance ayeKkTprdecKkoe COPOTUBJIEHUE

30. material property cBoiiCTBO MaTeprasa

31. ohm OM — eguHMIla M3MepeHHUs 3JIEKTPUYECKOTO CONPOTHBIIEHHs, Ha3BaHa B
yecTb ['eopra Oma

32. ohmmeter ommeTp (ipubOp AJIst U3MepeHus! JIeKTPUYeCKOr0 COITPOTHBIIEHHS)

33. multimeter aBoMeTp, amMIIepBOJILTOMMETP, MYJIbTUMETP

34. insulator uzonsgTop (MaTepuall, MJIOXO MPOBOISIIMN 3JIEKTPUYECKUH TOK, T.e.
00J1a1at0IUI OYeHb BHICOKMM 3JIeKTPUYeCKUM COTIPOTUBJIEHUEM )

35. current flow anexkTpuyeckuit TOK

36. cross-sectional area moIagp MOIepevyHoro cevyeHus

37. connector CoeIUHUTEIILHBIN 3JIEMEeHT; COeJUHUTEJIb; Pa3béM

38. pin terminal M TEIPLKOBBIM BBIBO/I

39. round rod KpyTIJibli CTepKeHb

40. battery plate akkyMyJaTOpHas IJIaCTHHA

41. electrical polarity anekTprudeckasi OJISIPHOCTD

42. electrical potential anexTprueckuii MoTeHIIAAI

43. electric current aJIeKTpUYECKUANA TOK

44. conventional current flow ycioBHBIN 37IeKTpUYeCKUil TOK (TIOTOK TTOJIOXKHUTEIIb-
HBIX 3apsZIOB OT y3J1a C MOJIOXKUTEeIbHBIM MOTEHITMAIOM K Y3/Iy C OTPUIIATeJIbHbIM MOTeH-
I[AAJIOM, TO eCTh B IPOTUBOIIOJIOXKHOM HAIPABJIEHUH 110 OTHOIIIEHUIO K PeajlbHOMY TOKY)

45. power source UICTOYHHUK ITUTaHUS

46. earth 3azemienue, ‘3emsisa’

47. post kiemma

48. live wire mpoBoJ1 1I0JT HATIPsSDKEHUEM

49. light bulb (sanextpuyeckast) mamnouka

50. switch BbIKITIOUYaTEIIb; IPEephIBaTeNlb, KOMMYTATOP

51. hot wire ¢a3zubiii (Ppa3oBbIit) MPOBOJA, MPOBOJ $Ha3bl

52. earthing wire npoBoJ| 3a3eMJieHus1, 3a3eMJISIFOIIUI TIPOBO/T

53. conductor MpOBOAHUK

54. electric shock anexTpuueckuii yjap, mopaxeHue 3J1eKTPUIECKUM TOKOM

55. tungsten Bosibdppam

56. solid metal TBEp/BIN MeTaIlT; 1leJIbHOMeTa/NTnueCKU

57. molded u3roToBneHHbIN B popme

Exercise 2. Read the international words and guess their meanings.
Terminology, definition, basic, electron, atom, negative, symbol, energy, battery, posi-
tive, illumination, metal, ampere, polarity, automobile industry, electrochemically, voltage,
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electrical pressure, billions, second, joule, volt, electric, potential energy, electrical systems,
components, 12-volt system, accessories, sensors, hybrid, electrical resistance, material,
ohm, Greek, Omega, ohmmeter, multimeter, plastic, minimal, factors, temperature, corro-
sion, corroded, electrical potential, diameter, chassis, activate, deactivate, lamp.

EXxercise 3. Read and translate Text 1.

Text 1. The Car’s Basic Electrical Terminology and Definitions
Source: https://www.easycarelectrics.com/how-car-electrical-system-works/

An electron is a tiny particle of matter that is smaller than an atom and has a nega-
tive electrical charge. The flow of electrons is called a current. The current is the basics of
an electrical circuit. Without it the electrical circuit doesn’t work. The symbol of the cur-
rent is the uppercase letter ‘I’. The electrons carry energy which they utilize in the circuit.
When the electrons flow from the battery’s positive power source to a load of supposing
bulb, the electrons lose energy in the form of light illumination in the bulb. And the ener-
gy-less electrons go back to the battery’s negative terminal through the metal frame.

An ampere or amp is the unit for measuring the electrical current. One ampere is
equal to one coulomb. You need to know that one coulomb is equal to 6.25 x
10'8 electrons.

There are two types of currents — a direct current and an alternating current. A direct
current or DC is a current which goes in unidirectional in a circuit. It does not change its
polarity. In an automobile, the direct current goes from the battery’s positive pole to the
negative pole. Its polarity remains the same throughout the circuit. The DC occurs when
there are more electrons on one pole and fewer electrons on another pole. It is mostly used
in the automobile industry. It can be stored electrochemically in batteries.

An AC or alternating current is a current which changes its polarity in a circuit.
The AC flows in one direction and then in the opposite direction when the polarity is re-
versed. The AC current is not common in the automobile industry.

A voltage is an electrical pressure (electromotive force) that pushes electrons around
the circuit. This force is created by the difference between the quantity of positive and
negative electrons on the battery’s negative and positive poles. There are billions of bil-
lions of electrons flowing from the battery’s negative pole to the positive pole in a fraction
of a second. This difference between both poles pushes the electrons from the battery’s
negative terminals to the positive terminal. The more the difference is, the higher the pres-
sure (voltage) is. The unit of voltage is volt. 1 volt equals 1 joule/coulomb. The joule is the
unit of energy. The coulomb is the unit of current. So, one volt means that every coulomb
of charge can carry 1 joule of electric potential energy from the battery positive terminal to
the battery negative terminal. The voltage is also called a potential difference. It means
the difference in the amount of energy the charge can potentially carry from the battery
positive terminal to the battery negative terminal.

Most cars’ electrical systems and their components run on a 12-volt system, such as
lighting systems, power windows, and other accessories. Many vehicles’ sensors use 5-
volt voltage while the ignition coil uses high voltage almost from 5,000 to 30,000 volts to
fire the spark plugs. Some vehicles, especially military trucks use the 24-volt system,
while newer cars have an additional 48-volt power system. Hybrid vehicles use a voltage
of 140 to 300 volts.

An electrical resistance or resistance is a material property to resist the flow of cur-
rent in a circuit. Its unit is Ohm described by the Greek word Omega (£2). It is measured
by an ohmmeter or a multimeter having the function of an ohm checking. All the circuits
have some degree of resistance. The materials with a high level of resistance such as rub-
ber, glass, plastic, etc. are called insulators. The current flow in insulators is minimal. On
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the contrary, the current flow is high in such materials as copper, silver, and gold due to
their low level of resistance.

Such factors as temperature, length, corrosion, and size affect the resistance of a
wire while the current is flowing in it. The electrical resistance of a wire increases with an
increase in temperature, and vice versa. Similarly, the resistance of a wire would be higher
for a longer wire, and lesser for a wire of a larger cross-sectional area. As to corrosion, a
component may not work or may work randomly just because the connectors or pin termi-
nals were corroded.

A pole means a round rod of metal placed at the end of the battery plate. There are
two types of poles in a car battery — a positive pole and a negative one.

A polarity or an electrical polarity is used to represent the electrical potential at the
end of the battery. In batteries, one pole has more electrons than the other one. The pole
with more electrons has a negative polarity. The pole with fewer electrons has a positive
polarity. When a circuit is closed, the two poles are connected by a wire, electrons flow
from the negative pole toward the positive pole in one direction. This flow of electrons is
called an electric current. Although electrons flow from the negative pole to the positive
pole, keep in mind that we assume that the electrons flow from the battery positive pole to
the battery negative pole. This is called conventional current flow. In cars, the battery’s
positive polarity is considered a hot power source, and the battery’s negative polarity is
considered earth. The battery positive pole is marked (+), which has a larger diameter post,
and a negative pole is marked (-) and has a smaller diameter post. In a modern car, the bat-
tery negative pole is connected to the chassis and engine, which is called the earth, and the
positive pole provides live wire to components. But in older cars, the polarity was opposite
where the battery positive pole was connected to the chassis and engine, and the negative
pole was the live wire connected to the components.

An electrical circuit is a closed route or path that allows the current to flow from the
battery positive pole to the battery negative pole. A fully functioning circuit contains a
power source (a battery), a load (a light bulb), and wires. The switch is used to activate
and deactivate the electrical circuit. One wire goes from the battery positive power source
to the load. This wire is called a hot wire. The second wire goes from the load back to the
battery negative power source. This wire is called an earth wire. You can use the switch
on any wire (a hot wire or an earth one) in the circuit. Some switches in the vehicle can be
installed on the hot wires (e.g., windscreen wipers). But usually, the switches are installed
on earth wires (e.g., headlights, horns, etc.). A simple form of the car electrical circuit is a
headlight circuit, in which the current flows from the battery positive terminal to the com-
ponent where it brightens the lamp, then the current returns back to the battery negative
terminal through the earth wire.

Exercise 4. Answer the questions.

. What does the term ‘an electron’ mean?

. What is a definition for the term ‘a current’?

. What is an ampere?

. What are the two types of currents?

. How can you define a direct current or DC?

. What is the meaning of an AC or alternating current?
. Which type of current is common in the automobile industry?
. What is a voltage?

. What is the unit of the voltage?

10. How many joules/coulombs are there in 1 volt?

11. What is a joule?

OO UTARWN —
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12. What is a coulomb?

13. Why is the voltage called a potential difference?

14. What is an electrical resistance?

15. What is the unit of the resistance?

16. What can be measured by an ohmmeter or a multimeter?
17. How do we call the materials with a high level of resistance?
18. What materials in cars have a low level of resistance?
19. Which factors affect the resistance of a wire?

20. What does a pole mean?

21. How many poles are there in a car battery?

22. What is a polarity?

23. What is an electrical circuit?

24. What is a hot wire?

25. What is an earth wire?

Exercise 5. Match the words (1-6) with their definitions (a-f).
1. A direct cur- | a. It’s a unit used for measuring electric current; it’s equal to a flow of
rent one coulomb per second
2. An electrical | b. It’s an electromotive force or potential difference expressed in volts
circuit
3. An ampere | c. It’s a complete route which an electric current can flow around
4. A resistance | d. It’s a substance that electricity can pass through or along
5. A conductor | e. In electrical engineering or physics, it’s the ability of a substance or
an electrical circuit to stop the flow of an electrical current through it
6. The voltage | f. It’s an electric current that always flows in the same direction

EXxercise 6. Read about the resistance in materials and complete the gaps (1-6)
with the words given in the box.
| Conduct, atom, shields, composed, insulator, conductor |

Information source: https://www.easycarelectrics.com/how-car-electrical-system-works/

An 1) ... is a material that does not allow electrons to flow or has too much re-
sistance to an electron flow. This means that such materials do not readily 2) ... electricity.
Insulator materials include paper, plastic, rubber, glass, air, etc. The material around the
wires is an insulator. It 3) ... the wire conductor to prevent electric shock. A 4) ... is a ma-
terial that does not resist or has the least amount of resistance to the flow of electrons. In
conductors, the electrons can easily move from one 5) ... to another atom when voltage is
applied. Some best conductor materials are copper, silver, gold, aluminum, tungsten, iron,
and steel. In the vehicle electrical systems, the conductors are 6) ... of solid metals molded
into wires.

Exercise 7. Work in pairs. Read and translate a dialogue between two students.
Act it out. Then choose other terms from Text 1 and make a similar dialogue.

Student 1: We’re having a test on a car electrical system terminology tomorrow.
Here is a list of questions. Let’s revise it together.

Student 2: Okay. The first question is about the definition of a current.

S. 1: Well. An electric current is a flow of electricity through a wire or circuit.

S. 2: Good. And now list two types of the electrical currents.

S. 1: They are a direct current and an alternating current.

S. 2: And which type of these currents always flows in the same direction?

S. 1: Hmm, well, I think that’s AC.
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S. 2: That’s not correct. Actually, it’s DC. An AC continually changes direction as it

flows.

S. 1: Oh, I always confuse them! Now, it’s my turn to ask the questions. The next
one is about types of electrical measurements. How many do you know?

[ TR O S Sy

: There are three of them. They are voltage, ohm, and amp.

: Correct. What does an ohm measure?

: I know this; an ohm is used to measure electrical resistance.
: Exactly. What about an amp?

: An ampere is used for measuring electric current.

: Good. So, what is the voltage of an electrical current?

: Well, it is an electromotive force measured in volts.

: And how many joules are there in 1 volt?

: 1 volt equals 1 joule, doesn’t it?

: That’s correct.

Exercise 8. Search the Web for the types of electrical circuits (a parallel circuit, a
series circuit, an open circuit, a closed circuit, a short circuit). Choose one of them and
make a presentation about it. As an option, you may make a presentation about the elec-
tric system diagram from your car’s manual.

Exercise 9. Look through Unit 2 again. Make a list of the words and word combi-
nations you consider to be the terms. Translate them into Russian.

Unit 3. Starting system: components and functions

Exercise 1. Read and memorize the words and word combinations.

OO UTPARWN —

15.
16.

. starting system myckoBasi CUCTeMa, CUCTeMa ITyCKa

. starter motor cTapTepHbIi 3JIeKTPOJIBUTATellb, CTAPTEP

. working cycle pabounii ruki

. Tesume BO300OHOBIIITH(CS1), TPOJIOJDKATh; HAYMHATH CHOBA

. starter cTapTép (my1s MyCcKa JBUTaTeJIst)

. integrated control BCTpoeHHbIV KOHTPOJIb; UHTETPUPOBAHHOE yIIpaBJieHHe
. electronic control unit 371eKTpPOHHBIN OJIOK yIIpaB/IeHUS

. condition monitoring MOHUTOPUHT TEKYIIIero COCTOSIHUS

. fault diagnosis guarnocrtrka c6oeB MM HEUCIIPAaBHOCTEN

. ignition switch 3amok 3akuranus

. safety switch mpeioxpaHuTeNbHbIN BLIKIIOYATellb; PefoXpaHUTeIbHOe pelie
. energize mojiaBaTh HaIpsDKeHUe; TI0/IaBaTh MUTaHUe

. Circuit KOHTYp; cXema; Iielb

. current Tok

control circuit yripasiisitornas 1erb (1iefb c1aboro Toka)
heavy electric starter motor circuit menb nuTaHus 3JeKTpocTapTépa (lenb

OOJIBIIIOTO TOKA)

17.
18.
19.
20.
21.
22.
23.

instrument panel npruGOPHBIN MKUTOK; IPUOOPHAas NTaHeJ b
voltage drop najieHrie HanpspPKeHHUs

terminal BBIBOJI; 32>KKM; KijleMMa

solenoid cosneHowW; 371IEKTPOMArHUTHBIN ITepeKJItouaTesTb
motor assembly cu0BOM y3e; CUI0BOM OJI0K

gauge KayMbp; pa3mMep; TOJIIMHA

fuse naBkuii pegOXpaHKTeb; IPeJOXPaHUTeb
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24. fuse box 610K MIaBKUX MpeAOXpPaHUTeIeH

25. heavy current TOk 60JIBIIION CUIIBI; OOIBIIION TOK

26. large diameter cable mpoBoj1 6osbIIOr0 CeyeHust

27. keyless 3aBonisimurics 6e3 Kiro4da

28. clutch pedal nenanb crerienus

29. open contact pa30MKHYTBIM KOHTaKT

30. closed 3aMKHYTBIV (KOHTAKT)

31. gear shift lever ppruar nepexstoueHus nepefad

32. gearbox case kapTep KOpoOku Tepefad

33. ECU (Engine Control Unit) 6510k ynipaBieHus JBUTaTejieM
34. earth 3a3zemiienue

35. cam KyJla4oK; SKCIIEHTPUK; BBICTYT Ha Bally

36. crankshaft position sensor JaT4uk MoIoXkeHUsT KOJIEHYaTOTo Bajia
37. fuel pump TONIMBHBIN HacOC

38. electromagnetic switch ayekTpoMarHUTHBIN NIepeKIroYaTellb
39. armature sIKOpb

40. commutator KoJUIeKTOp

41. brush mérka

42. pinion gear BefylIias 1ecTepHsI

43. overrunning clutch mydta cBobomHoro xona; mydbra bennrkca; 6eHaUKC
44. planetary gear set rlaHeTapHas fepefiaya

45. torque KpyTSIIIU MOMEHT

46. mesh 3arieryienue; BXOJIUTh B 3allellyIeHUe; CliellyieHre

47. engine flywheel maxoBuk nBuraress

48. crank 3aBouTh(CS)

49. flywheel ring gear 3y6uaTbiii BeHel| MaxOBHKa

50. overspeeding rpeBbIllIeHHe JIOITYCTUMOM YaCTOThI BpallleHusI
51. burnout nepexor; BbIrOpaHre KOHTAKTOB

Exercise 2. Read the international words and guess their meanings.

Principle, chemical energy, electrical energy, mechanical energy, starter motor, ini-
tiate, cycle, inertia, model, starting systems based on an integrated control method, elec-
tronic control, potential, real, monitoring, diagnosis, components, starter relay, energize,
cable diameter, instrument panel, voltage, solenoid, start position, start, stop, automatic
transmissions, locations, contacts, press the pedal, result, activated, park, neutral, signal,
position sensor, calculate, electromagnetic, magnetism, planetary, resistance.

EXxercise 3. Read and translate Text 1.
Text 1. Principle of Operation of Car Starting System
Source: https://www.easycarelectrics.com/car-starting-system-working-parts/

The car starting system is a crucial system for the car. It is based on converting the
chemical energy stored in the battery into electrical and then into mechanical energy in the
starter motor. The starter motor is placed on the back of the engine casing or on the trans-
mission housing where the engine and transmission meet. It is an electro-mechanical de-
vice. The starter motor’s job is to start the engine. An internal combustion (IC) engine
cannot start itself. It needs external help to set the engine in motion before it can power it-
self. Thus, a starter motor is used to initiate the first working cycle of an IC engine. As
soon as, the engine has started, then it relies on inertia from each working cycle to initiate
the next working cycle, so the cycle resumes and the engine continues to start running.
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The latest model cars have starting systems based on an integrated control method
by the electronic control unit. Such starting systems have the potential to be used for real-
time condition monitoring and fault diagnosis of vehicles.

The starting system consists of several components. They are a battery, an ignition
switch, a starter relay, a starter safety switch and a starter motor.

The starter consists of a solenoid and a motor assembly. The starter is a large elec-
tric current consumer from the battery to energize the starter motor. So, the starter circuit
requires a large diameter cable to carry the current. The starter cable usually becomes rust-
ed with age and usage, which causes increases in the voltage drop and decreases the cur-
rent flow to the starter motor. It is recommended to replace the cable when it is corroded
as it can give problems in starting the car. Usually, cables should be replaced somewhere
from 50,000 to 100,000 miles.

The starting system circuit is divided into two sub-circuits — the starter control cir-
cuit and the heavy electric starter motor circuit.

Using a large diameter cable from the instrument panel to the starter motor can in-
crease the voltage drop and also cost. The starter control circuit goes on a long route from
the instrument panel to the starter solenoid ignition switch terminal. This circuit only turns
on and off the starter solenoid that acts as a bigger relay. And the solenoid further energiz-
es and de-energizes the starter motor assembly. The starter control circuit consumes less
power and has normal gauge cables. It starts from the ignition switch and goes to the start-
er fuse, then to the starter safety switch. Then the circuit continues from the safety switch
to the starter relay in the fuse box and finally to the starter solenoid.

The second circuit is a heavy electric starter motor circuit that draws heavy current
directly from the battery through a heavy current cable and is controlled by the solenoid.
This circuit goes directly from the battery through a large diameter cable to the starter so-
lenoid and then to the starter motor assembly.

When the ignition key is turned to the start position or a start/stop button is pushed in
the keyless car, the current flows from the ignition switch to the starter fuse and then to the
starter safety switch. The automatic and manual transmissions use two different types of
safety switches placed in different locations. In a manual transmission, the safety switch is
located at the clutch pedal end and its contacts are open, and will only be closed when the
driver presses the clutch pedal. When the pedal is pressed, the current starts to flow to the
starter relay, as a result, the relay is activated. On the other hand, in an automatic transmis-
sion, the park/neutral safety switch is located under the gear shift lever or at the gearbox case.
In an automatic transmission, the Engine Control Unit (ECU) sends an earth signal to the re-
lay to energize it. The ECU will only allow an earth signal to the starter relay when it detects
the safety switch in the park or in neutral. The ECU takes input from the cam or crankshaft
position sensor and some other sensors and calculates them together, through which the ECU
decides to send an earth signal to the starter relay and fuel pump relay. So, when the starter
relay is activated, a large amount of current goes from the battery to the starter solenoid.

The starter solenoid is an electromagnetic switch, which acts as a bigger relay al-
lowing and disallowing a large amount of current from the battery to the starter motor as-
sembly. As the solenoid is energized, it also energizes the starter motor assembly.

The starter motor assembly consists of an armature, a commutator, brushes, a pin-
ion gear, an overrunning clutch, and a planetary gear set. The commutator takes the cur-
rent from the brush and sends it to the armature where the magnetism is created and as a
result, the starter motor turns. The planetary gear set is used to increase its torque to over-
come the resistance of the piston’s up-down movement. As the armature starts to rotate,
the pinion gear is pushed forward by the solenoid to mesh with the engine flywheel. Thus,
the engine is cranked and gets started. As to the overrunning clutch, it disconnects the
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starter motor armature from the flywheel ring gear. This is done to protect the armature
from overspeeding and burnout.

Exercise 4. Answer the questions.

1. What is a car starting system based on?

2. What does a starter motor do?

3. What is the advantage of starting systems based on an integrated control method
by the electronic control unit?

4. What are the components of the starting system?

5. What is a starter?

6. What kind of cable is used in a starter circuit?

7. Why is it recommended to replace the cable after 50,000 miles?

8. What are the sub-circuits of the starting system circuit?

9. How does a starter control circuit work?

10. How does a heavy electric starter motor circuit function?

11. What happens when an ignition key is turned to the start position?

12. Where is a safety switch located in cars with a manual transmission?

13. Where is a park/neutral safety switch located in cars with an automatic transmission?

14. What is the role of an Engine Control Unit?

15. What is a starter solenoid?

16. What does a starter motor assembly consist of?

17. What does each of the starter motor assembly component do?

Exercise 5. Match the components of the car starting system (1-5) with their de-

scriptions (a-e).

Information source: https://www.easycarelectrics.com/car-starting-system-working-parts/

1. A car bat-
tery

a. This component of a car starting system is an electromagnetic switch
that connects and disconnects an electrical circuit by using a small
amount of current to control a large amount of current. The starter motor
uses 250+ amps of current, which is a large amount of current. Such a
huge amount of current can’t be controlled directly from the ignition
switch. That’s why this component is used in the starting control circuit.

2. An igni-
tion switch

b. There are two different types of this component. It is a part of the
transmission range switch that prevents the starting system operation
when the car is in gear (in the automatic transmission), or the clutch pedal
is not pressed (in the manual transmission).

safety switch

3. A starter | c. This is one of the starting system components. It makes and breaks all

relay electrical circuits. It is the gateway of the electrical circuits and distrib-
utes the electrical power throughout the car where needed. This part has
four basic positions (Off, Accessory, Run/ON, Start) but the newer cars
have an extra built-in Lock position to lock the steering wheel.

4. A starter | d. This is an essential part of the starting system. It is mounted on the back

of the engine casing or on the transmission housing where the engine and
transmission meet. It is an electro-mechanical device that converts electri-
cal energy into mechanical energy in I.C. engines. It consists of a solenoid
and a motor assembly. The motor assembly consists of an armature, a
commutator, a brush, a pinion gear, an overrunning clutch, etc.

5. A starter
motor

e. This component is also known as a power bank. It is an electrochemi-
cal device that stores the current in a chemical form and converts it into
an electrical current when needed. It is the heart of the car’s electrical
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system and is usually placed in the engine compartment. It provides elec-
trical current to all the circuits and components when required once the
engine has started and the alternator is able to produce the current. Then
the current is supplied by the alternator. This part also provides additional
current when the current demand is greater than the alternator can supply.

Exercise 6. Match the five positions of the ignition switch (1-5) with their descrip-

tions (a-e).

Information source: https://www.easycarelectrics.com/car-starting-system-working-parts/
1. A lock a. This is the first turn. In this position, the current is supplied to all the
position accessories (components) except starting and ignition system. In this po-

sition, the current is allowed only to accessories such as radios, cigarette
lighters, windows, etc.

2. An off po- | b. This is the position in which the key remains, once the engine has
sition started. In this position, all the electrical systems are activated except
starting system. The current is supplied to all the components including
the fuel pump, fuel injectors, various sensors, ABS motors, airbag, dash
lights, etc. In the vehicles equipped with a Push/Start button this position
may be combined with the accessory position, so it’s activated with the
first push of the button.

3. An acces- | c. This is the position in which the key is inserted but not yet turned. In
sory position | this position, all the electrical circuits are off (no current flow) and the
steering wheel is locked. Some cars have this position and the off posi-
tion built in together in the same position.

4. A run/ON | d. This is the last position of the key rotary ignition switch. It’s a spring-
position loaded returnable position, which returns to the Run/ON position when
the key is released. In this position, the current is supplied to only the
starting and ignition system, and the current is cut off from all the acces-
sories. That’s why the radio, windows, and other accessories stop work-
ing while the engine is being started. It’s to ensure the maximum crank-
ing capacity of the battery.

5. A start e. It’s the default position. In this position, all the electrical circuits are
position off (no current is supplied). The steering wheel is free to turn, but the key
cannot be extracted.

Exercise 7. Read about the functions of the starting system components and com-
lete the gaps (1-9) with the words given in the box.

Reservoir, safety, consists, stabilizer, functions, torque, starter, starting, switch |
Information source: https://www.easycarelectrics.com/car-starting-system-working-parts/

The 1) ... system works on the principle of converting electrical energy into me-
chanical energy. It converts the electrical energy of the battery into starting the engine.
The starting system 2) ... of a battery, an ignition switch, a starter relay, a starter safety
switch and a starter motor. The battery in the car has four 3) ... . First, it provides the cur-
rent to all the circuits and components when the engine is off. Second, it acts as an electri-
cal current 4) ... . Third, it supplies extra current when the electrical requirement is higher
than the alternator produces. And finally, the battery acts as a 5) ... regulating potentially-
damaging voltage spikes while the engine is running. The function of the ignition 6) ... is
to control the flow of electric current to all the electrical circuits in the car and distribute it
where it is needed. The function of the 7) ... relay is to control a larger current by using a
smaller current. The function of the starter 8) ... switch is to prevent the car from an acci-
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dental start-up with the car in the gear or clutch not depressed, as it can damage the trans-
mission by jerking forward or backward. The function of the starter motor is to create 9)
... to rotate the engine flywheel and get the car cranked.

Exercise 8. Work in pairs. Read and translate a dialogue between a new mechanic
and an experienced mechanic. Act it out.

Information source: https://www.easycarelectrics.com/car-starting-system-working-parts/
Mechanic 1: May I ask you a few questions about a car battery construction?
Mechanic 2: Yeah, sure. What exactly do you want to know?

M. 1: Well, I know that there are many types of car batteries but which is the most
common type?

M. 2: Hmm... I think it’s the lead-acid battery. It’s called so because it contains
lead (Pb) plates that are submerged in a sulfuric acid (H2S04).

M. 1: The sulfuric acid? And what is the electrolyte then?

M. 2: It’s the liquid inside the battery. It’s a mixture of the sulfuric acid and water.
A fully charged lead-acid battery consists of 40 percent of the sulfuric acid and 60 percent
of water.

M. 1: Okay. And does a car battery store electric current directly?

M. 2: Oh, no, it doesn’t. No battery in the world can store electric current directly!
It stores the energy in the chemical form and, when needed, it converts that chemical ener-
gy into the electrical energy. I mean the lead plate and electrolyte create a chemical reac-
tion, which releases energy and gives us the electric voltage and current.

M. 1: Oh, I see. And is a lead-acid battery rechargeable?

M. 2: Yes, but it isn’t a deep cycle rechargeable battery. I mean the battery should not
be discharged more than 70 percent, which is harmful to the health of the battery and can
reduce its lifespan. By the way, keep in mind that a hydrogen gas emits while charging the
battery. It’s highly vulnerable to sparks and flames, so be careful while charging the battery.

M. 1: Okay. And why is the battery measured in cold cranking amps?

M. 2: To determine its ability to start the engine at cold temperatures.

M. 1: Oh, I see. You mean, in a cold climate, the chemical reaction in the battery
slows down. So, it reduces the battery strength and minimizes the ability to produce max-
imum current.

M. 2: Exactly! That’s why a good battery is considered the one, which cranks the
engine for 30 seconds at 0 Fahrenheit temperature while still maintaining a voltage equal
to or higher than 1.20 volts per cell or 7.2 volts for the whole battery.

M. 1: Very interesting! Thanks a lot! Now I've got a much better idea of the battery.

Exercise 9. Search the Web for more information about the components of the
starting system and make a presentation about them.

Exercise 10. Look through Unit 3 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 4. Car Air Conditioning, Heating
and Ventilation Systems

Exercise 1. Read and memorize the words and word combinations.

1. saloon casnon (aBTOMOOMIIS)

2. air conditioning (AC) system crcTemMa KOHIUIIMOHUPOBAaHUS BO3AyXa
3. heating system cucreMa nojiorpeBa

4. ventilation system cucTema BeHTUJISITUU

58


https://www/

5. defogging ycTrpaHeHue 3aroTeBaHus (CTeKI1a)

6. windscreen/windshield BeTpoBoe cTeki10; TiepesiHee CTeKJI0
7. severe winter cypoBasl 3umMa

8. distraction oTBIleYeHre BHUMAHMUS

9. legitimate health concern HacTosast 3a6ota 0 340poBbe

10.
11.
12.
13.
14.

throughflow moTok

mist/misting 3aroTeBaHue

duct kaHaJI; MPOXO/1; BO3AYXOBO/I; HAMPABJISATH MO TPybOe, KaHaILy

entry point BXoJ

heater HarpeBaTeJib; HarpeBaTeJIbHbIN MPUOOpP; 0OOTpeBaTesib; MOJIOTPeBaTelb;

OTOIINTEeJIb

15.
16.
17.
18.
19.

grille pemérka

bonnet kanoT

foot well yrimybiienue fijis HOT B 1IOJTy Ky30Ba

vent BEeHTWISIITUOHHOE OTBEPCTHe

dashboard nmpubopHasi 1ocka; MmaHesab TPUOOPOB; NMPUOOPHBINA ITUTOK; Tepero-

pOJIKa MeXJTy IBUTraTesieM U KaOUHOU BOJIUTEJISI

20.
. ledge BBICTYTI; Kpait
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

21

slot meneBoe oTBepcTHe

side window 60KOBOe OKHO

flap 3aciionka; cTBopka

extract air oTpaboTaBIlINi BO31yX

water-cooled ¢ BoJISIHbIM OXJIaXk/IeHUeM

casing KOpIyc

matrix pemérka

hose nutanr

water-heated ¢ BoasitHBIM 060rpeBoM

electric fan anexTpudeckuit BEHTUIISITOP

stationary HeIloIBUXHbBIU

adjust HacTparBaTh; peryJiMpoBaTh; YCTAaHABIUBATh; BbICTABIISITh
heat control perynupoBanue nogaum Tervia; peryJMpoBaHye HarpeBa
water valve BoiHOM KpaH; BOJIsIHas 3a/IBMPKKA

air-blending cmermmBanue Bo3nyxa

temperature-controlled ¢ perysnipyemoii TemiiepaTypoi

temperature control TepMoperyisTop; peryjiasTop TemiepaTyphbl

air control perynupoBaHue nojgauu Bo3ayxa

knob kHormka

control panel mpubOpHBIN HUTOK

power-assisted control HerpsiMoe perysvpoBaHUe; yIpaBjeHUe C YCUJIUTeJeM;

peryjidarop C UCIIOJIb30BAHMEM BCIIOMOIr'aTeJIbHOI'O HCTOYHHKA SHEPrruu

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

air-cooled engine aBuraresnb ¢ BO3IyIIHbIM OXJIaX/IeHHeM

fin pebpo, miactrHa

exhaust manifold BeIITyCKHOM KOJIJIEKTOP; BBIITYCKHOM TPyOOIIPOBO/
heat-sensitive TemyiouyBCTBUTENbHBIHN, TEPMOYYBCTBUTEIbHBIN
electrically ignited c anmexkTpuieckum 3aKuraHvem

petrol-burning heat exchanger 6eH3UHOBBIN pagaTOP OTOMUTEJIS CaJIOHA
emit coolness oxJiaxaaTh

COMPpressor KOMIIpeccop

condenser KOH/IEHCATOP

receiver/dryer ocymuresb
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52.
3.

accumulator akKyMyJiaTop
thermal expansion valve TepMoperyJvMpyOIUi pacIIMpUTeIbHBIN KJlalaH; Tep-

MOperyJUPYIOIIUH BeHTU/Ib

54.
5.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

orifice tube npoccenn

evaporator ucrnapureiab

refrigerant xjajlareHT

circulate mMpKyIMPOBaTh MO KPYyTy; 0OpaIiaTbCsl B 3aMKHYTOU CHCTEMe
closed-loop system 3amkHyTasi cucrema

pressurize OCyILeCTBJISITh HaTHeTaHUE

gaseous ra3o00pa3HbIv

produce a pressure co3fiaBaTh JaBJIeHUe

get hot pazorpeBarbcs

high-pressure pipe MarucTpasib BEICOKOTO JaBJIeHUS
front nepeHsisa yacTh

radiator paiuaTop CUCTEeMbI OXJIXKIIEHUS

lookalike ananor

state of aggregation arperaTHoe coCTOSIHHE

transit mepexouTh (B Ipyroe COCTOsIHHE)

gaseous state razoobpa3Hoe COCTOsIHHE

liquid state >xuiKoe cocTosiHME

heat removal oTBOA Teria

air stream IMOTOK BO3/ayXa (MPpU JIBUKEHUH aBTOMOOMIIS)
air current BO3IyIITHBINM MOTOK

forcibly npunyauresnbHO

fan BenTHIATOD

system with a climate control cuctema c KJIMMaT-KOHTPOJIEM
inlet point BIlyCckHOe OTBepCTHe, BXOJIHOe OTBEPCTHE
outlet point BbIlTyCKHOE OTBEPCTHe, BHIXOJHOE OTBEPCTHE
inbound BxojsiMi; MPUOBIBAIOIIN; TOCTYHAIOIUH
high-pressure liquid >kxugKOCTb 1TO/1 BBICOKAM JIaBJIeHHEM
contaminant 3arpsi3Hsirolee BelleCTBO; IIPUMeCh

dust bUIb

dirt rpsi3b; 3arpsi3HeHUe

particle 4acTuiia; Kpynuia; KyCO4Ku

equalizing reservoir KOMIeHCaI[MOHHbIA pe3epByap
excess U30bITOK; U3JIUIIEK, U3TUIITHee KOJTUIeCTBO
process of the refrigerant evaporation nporecc ucrapeHust xjaaiareHra
process of the refrigerant transition mporecc nepexosa xjaareHTa
take charge of ocyiecTBisITH KOHTPOIIL

absorb heat norsomaTe Temio

evaporate HCHapsITbCs

condensate on the surface koHJeHCAT HAa TOBEPXHOCTH
equipped with ocHariex

drainage system cucrema JipeHaxa

moisture BJara

low-pressure pipe MarucTpaib HU3KOTO

Exercise 2. Read the international words and guess their meanings.
Systems, microclimate, saloon, ventilation system, conditioning, passengers, com-
fortable, normal, discomfort, risky situations, functioning, comfort, detail, interior atmos-
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phere, temperature, occupants, radiator, electric, stationary, extra ventilation, methods,
control, regulate, constant temperature, mix, type, mechanically, control panel, cables,
components, blend, function, compressor, accumulator, thermal, cycle, convert, process,
start, gaseous, condenser, mini-radiator, aggregation, transit, transfer, model, filters, metal,
expansion, reservoir, freon, monitor, calculate, absorb, condensate.

Exercise 3. Read and translate Text 1.
Text 1. Car Air Conditioning, Heating and Ventilation Systems
Sources: https://www.howacarworks.com/basics/how-car-heating-and-ventilation-
systems-work, https://studentlesson.com/automobile-air-conditioning-system/,
https://airconditionerlab.com/how-does-car-air-conditioning-work/

There are three systems in modern cars that provide a microclimate in a saloon.
They are a ventilation system, a heating system and an air conditioning system. These sys-
tems provide a driver and passengers with a comfortable environment to travel in. They
heat up the car in the winter, and they cool it down in the summer. It’s normal for the
windshield to fog up during the colder months, making it hard to see a road while driving.
These systems can remove the fog by defogging the windshield and windows. Keeping a
car cool during the warm season and keeping a car warm during severe winters ensures
safer driving. Discomfort caused by heat and cold can create distractions and lead to risky
situations. It means that a functioning of these systems isn’t just a matter of comfort or
convenience, but it’s a legitimate health concern. This is particularly true for elderly driv-
ers, drivers with children, or anyone sensitive to heat or frost.

Let’s consider all three systems in detail. Modern cars have a ventilation system that
provides a constant throughflow of fresh air that keeps the interior atmosphere pleasant
even with all the windows shut. The incoming air can be also heated by the engine to keep
the windows clear of mist and to maintain a chosen temperature inside the car. Air enters a
large duct at the front of the car, placed so that when the car is moving the entry point is in
a high-pressure area and air is forced in. From there it goes to the heater, which warms it,
if required. Another common entry point is through the grilles on top of the bonnet. Air
enters the car interior through the front footwells and through vents on the dashboard. The
vents can be adjusted to point at the faces of the front seat occupants. Some cars also have
ducts to the rear seat area. Slots in the ledge at the bottom of the windscreen or by the front
side windows allow a stream of warm air to be blown on to the glass to prevent misting.
On later cars, all the entry points have flaps for opening and closing them as needed. At
the rear, there are exit vents for the extract air to go outside.

In water-cooled cars, the heater casing contains a matrix like a small radiator that
takes hot water from the engine through a hose. The incoming air goes through the water-
heated matrix and is warmed. There is also an electric fan, which can be switched on to
blow air through the system when the car is stationary, or when extra ventilation is needed.
The fan can be adjusted to run at different speeds, according to the needs.

There are two methods of heat control. They are a water-valve heating system and
an air-blending heating system. In a heater worked by a water valve, all the air goes
through the matrix. The matrix temperature is controlled by regulating the amount of hot
water going through it. In an air-blending heater the matrix is at a constant temperature;
the warm air from it is mixed with the cool air as temperature-controlled flaps open and
close. The temperature to which the air is warmed is controlled by either a water valve or
an air-blending system. The water-valve type is found mainly on earlier cars. The tempera-
ture control on the dashboard works as a tap which lets either more or less hot water
through the matrix. The setting is slow to respond to change and difficult to regulate exact-
ly. The air-blending system has a matrix that is heated constantly. The temperature control
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opens and closes flaps that blend the heated air with the cold air from outside. With either
system there may be extra flaps to admit a separate supply of the cold air to the face vents,
even when the rest of the system is supplying warm air. The air control flaps inside the
heater box may be moved mechanically by sliding knobs on the control panel, which are
linked to the flaps by cables. More expensive cars may have power-assisted controls
worked by the vacuum in the inlet manifold acting on a diaphragm, as in a power brake
servomechanism.

In cars with air-cooled engines, the air for the interior heater can be warmed by
ducting it around fins on the hot exhaust manifold. The warmed air is mixed to the right
temperature by an air-blending system, including a heat-sensitive valve that keeps the
temperature steady and at a comfortable level for the occupants. If necessary, the air may
be warmed further by an electrically ignited petrol-burning heat exchanger.

A car air conditioning (AC) system is a set of components that function together to
emit coolness to a car’s interior. It consists of a compressor, a condenser, a receiver/dryer
or an accumulator, a thermal expansion valve or an orifice tube and an evaporator. These
parts work together circulating a substance known as refrigerant through a high pressure or
low pressure closed-loop system.

The process starts in the compressor which pressurizes the gaseous refrigerant (fre-
on) by producing the pressure so that the refrigerant gets hot. After that the compressor
moves the gaseous refrigerant through the high-pressure pipe to the condenser.

The condenser in the car AC system is located at the front of the radiator. It is
known as a mini-radiator because it is a lookalike of a radiator. Its function is to change
the state of aggregation of the refrigerant. Thus, the refrigerant transits from its gaseous
state to a liquid state in the condenser. The condenser provides heat removal. An air
stream flows around the condenser, cooling the refrigerant as it passes through. If there is
not enough air current, it is produced forcibly with the help of fans. The condenser trans-
fers the cooled liquid refrigerant to the receiver/dryer or accumulator.

A vehicle can use either a receiver/dryer or an accumulator depending on its model.
The receiver/dryer is used in vehicles that have a thermal expansion valve, while an accu-
mulator is found in vehicles’ systems with a climate control that use an orifice tube. The
receiver has an inlet point and an outlet point. The inlet takes inbound high-pressure liquid
from the condenser and sends it through a series of filters to remove such contaminants as
dust, dirt, water and metal particles. Then, the refrigerant is sent to the thermal expansion
valve via the outlet point.

The thermal expansion valve or the orifice tube is located between the condenser
and evaporator. The thermal expansion valve controls how much refrigerant is allowed to
continue through the AC system. This process reduces pressure and rapidly cools the re-
frigerant. The AC system with the orifice tube replaces the receiver/dryer with the accu-
mulator. The accumulator is an equalizing reservoir that controls and monitors the amount
of refrigerant that goes into the evaporator. It keeps an excess of freon. The main differ-
ence between the orifice tube and the thermal expansion valve is the type of device used to
lower the refrigerant pressure. Their purpose is the same — to monitor the amount of pres-
sure and temperature of the system and to calculate the amount of the refrigerant that can
go into the evaporator with no harm. The process of the refrigerant evaporation or the pro-
cess of the refrigerant transition into a gaseous state starts. Now the refrigerant is nearly
ready to cool a car, and after the thermal expansion valve it goes to the evaporator.

The evaporator is one more radiator located right behind the dashboard as it takes
charge of cooling the air with the refrigerant before it is blown into the saloon of the vehicle.
The evaporator is similar to the condenser; it also contains lines that the refrigerant flows
through. The evaporator absorbs heat, lowering the temperature to about 32 degrees. The re-
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frigerant evaporates absorbing even more heat. In order to protect the saloon from the conden-
sate which appears on the surface of the evaporator, the evaporate is equipped with a drainage
system which helps this moisture to go out of the car (normally it streams under a car).

After the evaporator, the refrigerant in a gaseous state flows through a low-pressure
pipe back into the AC compressor to start the process over again.

Exercise 4. Answer the questions.

1. Which three car systems provide a good microclimate in a saloon?

2. What role do they play in wintertime and summertime?

3. How does a ventilation system work?

4. What's the difference in the principle of operation of a heater in water-cooled cars
and in cars with air-cooled engines?

5. How many methods of a heat control do you know?

6. How does a water-valve heating system function?

7. How does an air-blending heating system operate?

8. What is the function of an AC system?

9. What components does the AC system have?

10. What does each component (a compressor, a condenser, a receiver/dryer with a
thermal expansion valve, an accumulator with an orifice tube, an evaporator) do?

Exercise 5. Match the words in English (1-15) with their Russian equivalents (a-o).

1. heating system a. C BO3IYIIIHBIM OXJIQXKAEHUEeM

2. fan b. apoccenb

3. thermal expansion valve C. OCYIIUTEJIb

4. evaporator d. cucrema nosorpesa

5. air-blending e. XJjlaJlare’HT

6. high-pressure pipe f. MarucTpaib HU3KOTO JAaBJIeHUSI
7. gaseous state g. BeHTWIAILIMOHHOE OTBepCTHe

8. orifice tube h. ’xunkoe cocrosaHue

9. air-cooled i. MarucTpaib BEICOKOTO JIaBJIEHUSI
10. low-pressure pipe j. C BOASIHBIM 000IPEeBOM

11. liquid state k. ucnapurenb

12. vent l. BeHTUJIATOD

13. refrigerant m. ra3o00pa3Hoe COCTOsIHUE

14. receiver/dryer N. TEpPMOPETyJIUPYIONUA BeHTUIb
15. water-heated 0. CMellIMBaHMe BO3JlyXa

Exercise 6. Match the terms (1-7) with their definitions (a-g).

1. refrigerant a. a device for drying

2. compressor b. a device that helps a liquid to change from a liquid state to a gas
3. condenser c. the provision of fresh air to the interior of the vehicle

4. dryer d. a device used to supply gas at increased pressure

5. evaporator e. a device for warming the air or water

6. ventilation f. a substance used for cooling

7. heater g. a device that cools gases into liquids

Exercise 7. Read about some common signs of a faulty car AC system. Complete
the gaps (1-7) with the words given in the box.
Symptoms, accumulate, noises, blow, replaced, water, conditioning |
Information source: https://airconditionerlab.com/how-does-car-air-conditioning-work/
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Knowing if your air 1) ... is faulty isn’t as difficult as you may thought. Here are
three of the most common 2) ... of a bad AC compressor. The first symptom is an AC
which does not 3) ... cold air. There could be three reasons for that. You could have a low
level of the refrigerant, your refrigerant could be leaking, or your compressor could be go-
ing bad and needs to be 4) ... . Loud noises when your AC turns on are another potential
symptom of a bad AC compressor. If any interior components of the system break or the
compressor’s internal bearings fail, all kinds of easily heard 5) ... can be produced. The
best thing to do is to replace the entire AC compressor. The third symptom is a water leak.
Your AC system is designed to drain 6) ... out through the bottom of your car. The drain
line can become clogged, causing water to 7) ... inside your vehicle.

Exercise 8. Work in pairs. Read and translate a dialogue between a new mechanic
and an experienced mechanic. Act it out.

Information sources: https://studentlesson.com/automobile-air-conditioning-
system/, https://airconditionerlab.com/how-does-car-air-conditioning-work/

Mechanic 1: I can’t understand what’s wrong with this car air conditioning. The car
owner says about a reduced functionality of the AC system. At first, I suspected a refriger-
ant leak. I used a detector but everything was fine. The blower motor and resistor are okay,
too. Can you help me?

Mechanic 2: Yes, sure. What exactly does the owner say about the trouble?

M. 1: Well, the AC system cools at first and then gets warm very quickly.

M. 2: Hmm. This may be caused by the various issues. For example, it can be the
fuse that powers the AC system.

M. 1: I’ve checked it. It’s okay.

M. 2: What about the expansion valve? It can be clogged. In this case the refrigerant
can’t flow into the evaporator. And if there is also some moisture, the refrigerant even be-
gins to freeze.

M. 1: I've inspected it as well. It’s clean.

M. 2: Then it must be a faulty compressor clutch.

M. 1: The compressor clutch? I haven’t thought about it.

M. 2: Yeah, when the clutch gets stuck, the compressor can’t maintain the correct
pressure. This results in hot air.

M. 1: Oh, I see now. Thanks. I'll check it. And the owner also says that there is an
unpleasant odor from the AC vents.

M. 2: That’s easy. It can be caused by a moldy evaporator case or a dirty and old air
cabin filter.

M. 1: Good. I'll have a look at them.

Exercise 9. Search the Web for more information about the malfunction and re-
pair of an automobile ventilation, heating and air conditioning systems and make a

presentation.

Exercise 10. Look through Unit 4 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.
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PA3JIEJI 2. BUSINESS ENGLISH
2.1. TekcTHI 1€JI0BOr0 XapaKTepa IJIs U3y4aloliero YTeHus 1 nepeckasa
Unit 1. Applying for a Job

Text 1. Applying for a Job, Recommending for a Job

1. Read and translate the text using a dictionary.

When you request employment (= apply for a job), your primary objective is to in-
terest a prospective employer enough so that he/ she will schedule interview with you.

This can be done by sending an application form or a letter of application to the pro-
spective employer. Applications for jobs are most often made in form provided by the com-
mercial organization or the manufacture company to which the application is being made.
For more senior appointments, however, applicants are often expected to write a letter which
contains all the relevant information about the training, qualifications, reasons for applying
and so on. Before you write a letter of application you will have to collect all the infor-
mation you will need for your letter education, previous employment, employer, dates, etc.

Normally your letter of application presents not only your qualifications but your in-
terest in a specific job. Include the exact job title, use a standard area titles such as ‘fi-
nance’, ‘sales’ or ‘research’. Include the field you were trained in. This is especially appli-
cable to those in technical fields. It is especially important to include the functional area of
the company where you want to work. Examples of these company divisions are: ‘research
and development’, ‘production’, ‘marketing and sales’, ‘administration and finance’.

Begin your letter by stating the subject of the letter, which job you are applying for
and where you heard about it — in a newspaper, in a journal, from the employment agency,
from a friend. End your introduction with a statement of your ability to do the job.

The body of your letter should provide the information that will convince your read-
er of your qualifications. Mention any relevant courses you took and any pertinent job ex-
perience. Take care to refer to any specific information mentioned in the advertisement.

Above all, emphasize your ‘strengths’ (strong points). If you are applying for a sales
job, for example, you’d better stress your ability to communicate effectively, not your lim-
ited experience. If you have special skills or training, such as word processing, be sure to
mention it.

Conclude your letter of application by referring to your resume (curriculum vitae —
BrE). State that you are available for interview, list any dates on which you cannot be
available. As always, your letter must be smooth, natural and free of errors.

2. Match the following words with their meaning.

1) to request employment

a) rJaBHas 3a7a4a/1esb

2) employer b) onbIT
3) previous employment C) 3amJIaHAPOBaTh cobece/loBaHUe
4) relevant d) aHKeTa

5) standard area title

e) TJIaJIKUU M eCTeCTBeHHBIM (0 CTHIIe ITMChMa)

6) to convince

) 3HAUMMBIN/3HAYNTEILHBINA

7) strong points

g) PYKOBOAIIAA JOJIZKHOCTD

8) primary objective

h) pabotoaarens

9) company division

i) IMeTh BO3MOXXHOCTb IPUUTU Ha cobece/loBaHUE

10) application form

j) obpamaTbcs C TpockOoM 0 MpHéMe Ha paboTy

11) to schedule interview

k) nmpexxHee MecTo paboThI

12) body of a letter

1) CTdHJdPTHOE Hd3BdHHE CCl)epr JedaTeJIbHOCTHU

13) senior appointment

m) CHJIbHBIE CTOPOHBI

14) experience

Il) OCHOBHA{ 9dCTb ITMCbMdA
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15) available for interview 0) ybenuThb
16) smooth and natural p) Topa3iesieHre KOMITaHUH

3. Complete the sentences with the prepositions given in the box.

3.1. Read and translate the application letter.

3.2. Fill in each blank in the application letter with a preposition from the follow-
ing list:

With, in, for, at, of

Dear Sir,

I am interested 1) ... applying 2) ... the post of Marketing Manager 3) ... your
company.

The vacancy was advertised in last week’s ‘Evening News’ and I hope it is not too
late to apply 4) ... the position.

I am at present working as Assistant Marketing Manager 5) ... Yorkshire Engineers,
Ltd. My duties and responsibilities include all types of administrative work, drawing up
marketing plans, product development, organizing and directing the presentation 6) ...
goods, working 7) ... clients and solving problems that arise.

Although I enjoy working 8) ... Yorkshire Engineers and have an excellent relation-
ship 9) ... my present employers, I feel that 10) ... this stage 11) ... my career I would like
more responsibility and greater scope 12) ... putting into effect some of the up-to-date ide-
as that are now being developed and applied 13) ... marketing. I also feel that my pro-
spects 14) ... promotion are limited and that there would be more scope 15) ... my skills
and talents if I join a larger, more dynamic company.

I have strong communication and leadership skills, I have proven experience 16) ...
leading groups and working 17) ... the public, I have all assets that are helpful 18) ...
marketing management I enclose my resume 19) ... your convenience and the names of
two people who are prepared to act as my referees.

If you consider that my qualifications and experience are suitable 20) ... filling in
this vacancy, I would be available 21) ... interview 22) ... any time.

Yours sincerely,

Robert Dean

4. Match the jobs and professions in list 2 to the activities in list 1. Make up sen-
tences according to the model:

e.g. A manager is a man who conducts and controls a business.

List 1 — activity:

1. coordinating the activities of lower-level managers in promoting goods and ser-
vices;

2. producing brochures and leaflets when making something for sale known to the
public;

3. prescribing medicines;

4. dealing with correspondence, keeping records, making arrangements and ap-
pointments for the boss;

5. hiring and training all the people employed by a company;

6. buying and selling business shares;

7. providing safeguard against damage or loss, making contracts that promise to pay
a sum of money in case of accident, injury or death;

8. designing and making bridges, buildings, roads;

9. keeping and examining business accounts.
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List 2 - jobs and professions:
private secretary

doctor

personnel manager

accountant

insurance agent

marketing director

advertiser

stockbroker

construction engineer

5. Make up your own list of key-words and expressions to the text ‘Applying for a
Job. Recommending for a Job’ and to the application letter of task 3. The list should in-
clude not less than 15 items. The list can be presented in the form of a table.

6. Explain the meaning of the following words and expressions.

To advertize a vacancy, administrative work, up-to-date ideas, prospects in promo-
tion are limited, primary objective, to schedule interview, lower-level managers, referees.

Speaking Practice

1. Find the answers to the questions in the text ‘Applying for a Job, Recommend-
ing for a Job’.

1. What is your primary aim when you apply for a job/ put in a request for employ-
ment/ make a request for a job?

2. In what cases sending a letter of application is preferable?

3. What kind of information do you have to gather before writing a letter of applica-
tion?

4. In what way should you express your interest in a specific job?

5. How do you usually learn about job vacancies?

6. When you introduce yourself to a prospective employer, what information matters
most/is the most important?

2. Discuss the content of the text in the form of a dialogue using the set of ques-
tions given above. Use communicative signal words (SW) and expressions for the ques-
tions and answers.

Question SW Answer SW

First of all... It is evident that...

Can you tell me... We can state that...

It is interesting to know... As for we can say that...
I would like to ask you... I am sure that...

Can I ask you... To my mind/in my opinion...
One more question is... It seems to me that...

Do you know... I would like to say that...
Have you got any information ... If I am not mistaken...

How do you think... Above all...

To conclude... You see...

3. Present the general ideas of the text in the form of oral retelling. Make use of
the information given below.

1. Structural expressions for the introductory part of your retelling:

The article (text) is called...
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The title of the article (text) is...

The article (text)is published in...

The article is printed in...

The article consists of...

The article is devoted to...

The text touches upon the problem...

In the introductory part the author points out...

2. Structural expressions for the body of your retelling:
The author raises the problem of...

The main part of the text informs about...

The article contains statistics about...

3. Structural expressions for the concluding part of your retelling:
In the concluding paragraphs it is pointed out...

Summing up the information, it is important to say that...
Generalizing the information, it is necessary to say that...

Writing Practice
1. Read and translate the following sample letters of application. F ulfill the tasks
on the letters’ vocabulary.

Sample Letter of Application (1)

the sender’s address
the inside address

Dear Mr Bowers,

I am writing to confirm my wish to apply for the position of computer engineer with
your company. I am pleased to accept your offer. Sure, I'd like to meet you to discuss
some technical matters, especially concerning your computer facility.

I wonder if there is a probationary period during which the position and the salary
will be reviewed.

I look forward to joining your company and to contributing to the company’s work.

Signature

1.1. Find the words or phrases in Sample Letter of Application (1) that tell you the
Jollowing.
. to give support or certainty to a fact, statement — ...
. a proposal — ...
. in connection with — ...
. a system that makes a particular activity possible — ...
. the time during which the applicant is tested for the job — ...
. to re-examine/ re-consider — ...
. to help the company to work successfully — ...

NOOUTRWN —

Sample Letter of Application (2)

Flat 8, 34 River Street Gosport
Co Hampshire PO 56 BL
England

15 May 2018
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Mr C Farham
Personnel Manager
Milco Ltd

26 Beacon Street
Halifax HX 57 Pt
England

Dear Mr Farham

Application for the post of Divisional Software Engineering Manager

Further to our telephone conversation last Friday, I can confirm that I wish to apply
for this post. I enclose a copy of my curriculum vitae.

You will see that I have added some information about my previous experience: I
worked for one year with a company in Paris called ILE as a Systems Analyst, then I came
to England to work for Top Systems Co as a Client Consultant, but last November I was
promoted to Senior Software Development Engineer.

I have also added the name of one of my referees, Mr John Andrews. You may con-
tact him at any time. If you require any other references, perhaps you will be so kind as to
let me know. I can come to Halifax for interview at almost any time. The only date when I
am not available for interview is May 27,

Yours sincerely,

John Tomlinson

1.2. Find the words or phrases in Sample Letter of Application (2) that tell you the
Jollowing.

1. the person who is concerned with hiring and discharging employees — ...

2. position/ job/ employment — ...

3. continuing the subject of — ...

4. John was given a higher position — ...

5. a person who provides written information about someone’s character, ability,
skills, etc. — ...

6. a piece of written information about someone’s character, ability, skills — ...

2. Imagine that you are an applicant for a job. Write your own letter of applica-
tion (120-150 words) for a job in English. Choose an appropriate job title from the list
below. Follow these guidelines:

1. Introduce yourself: name, age, nationality.

2. Mention the source of information about the job vacancy.

3. Describe your relevant work experience or justify your lack of experience.

4. Describe your qualifications and skills.

5. Mention the reasons for seeking employment with the company/ for joining this
company.

6. Describe how you meet the requirements of the job.

7. Mention your personal qualities — ability to communicate, to deal effectively with
difficult situations, to work long hours, to cope with pressure, to be part of a team, etc.

8. Say whether you are fluent in at least one foreign language.

9. Ask if the job you apply for involves a lot of travelling abroad, if it requires a lot
of organizing meetings and conferences.

10. Say when you are available for interview.

11. Mention any enclosures (references, your resume (C.V.), an official letter of
recommendation).
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Job Titles

financial analyst CIleliMaJIMCT B 06J1acTy GUHAHCOB

marketing research analyst CITeITaJIMCT 10 M3YYEeHHIO PhIHKA CObITa

business analyst CIIEITMAJIMCT 110 BOIPOCaM KOHBIOHKTYPbI
production engineer/ manager | MHXeHep/MeHe/)kep M0 OpraHU3aliuy MMPOX3BOJICTBA
sales manager MeHeJI>Kep 10 ITPoJIaYkaM

securities analyst CITeIIMAJIMCT T10 IIeHHbIM OyMaram

designing engineer HWH)XeHep-KOHCTPYKTOP

mechanical engineer HH)XXeHep-MeXaHUK

software engineer WHXeHep-MPOTPaMMUCT

software development engineer | MHXeHep-pa3pabOTYMK MPOTrPAMMHOI0 06ecredeHust
marketing manager MeHeKep 110 MapKeTUHTY

export sales manager YIIPaBJISIONIMI SKCIIOPTHLIMU OllepaliisMu
managing director JIMPEKTOP-PaCIIOPSIINTEIIb

accounting manager TJIABHBIN OyXraarep

3. Write a letter (120-150 words) recommending your friend (your group-
mate/your business partner) as a suitable candidate for one of the following positions: a
secretary/ a teacher/ a training program participant/ a managing director/ an adman/ a
sales representative. Study the information given below.

When people apply for jobs or professional training programs, the application pro-
cess usually includes at least two recommendations from colleagues, professors or friends
who can honestly evaluate the applicant’s professional ability and potential.

Here are some important points to remember in writing the letter of recommenda-
tion:

1. How long have you known the applicant and in what capacity (as a coworker,
business partner, teacher, etc.).

2. Mention specifics, not generalizations. It is good to write that someone is hard-
working and organized, but you need to support these statements with concrete examples.

3. Write about what the applicant is capable of doing, what makes him/her special.

4. Evaluate the applicant by comparing him/her with others you have observed in
your work.

5. Your evaluation of the applicant may be based on the following categories, each
of which can be described as ‘excellent’, ‘very good’, ‘average’, ‘below average':

— Intellectual Ability

— Work Habits

— Business Practice

— Seriousness of Purpose

— Entrepreneurial Potential

— Managerial Skills

— Emotional Maturity

— Resourcefulness and Initiative

— Adaptability to New Situations

— Motivation

— Leadership Qualities

6. One page is sufficient. Quality, not quantity, is what is important. Do not put
something in if an immediate connection cannot be made between the information you
give and the applicant’s ability to do the job or to participate in the training program.
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Unit 2. Resume

Text 1. Writing a Resume

1. Read and translate the text using a dictionary.

When you are looking for a new job, you must prepare a short-written account of
your education and work experience. It is called ‘curriculum vitae’ (also C.V) in British
English and resume in American English.

Many companies expect all your personal information to be entered on a standard
application form. Unfortunately, no two application forms are alike, and filling in each one
may present unexpected difficulties. Some personnel departments believe that the resume
(CV) and application letter give a better impression of a candidate than a form.

The resume that accompanies the letter provides an overview of what you have al-
ready done. The resume should create one dominant impression: that you are a highly mo-
tivated person who has the ability and maturity to do a job well. Before you compose your
resume list all of the pertinent information about your education, your job experience, your
goals and your personal interests.

Then select the information that is appropriate for the job you want emphasizing the ac-
complishments that differentiate you from other candidates. If you have received academic ho-
nours or awards, or you have financed your own education, include this information as well.

Remember, the resume is a screening device. Big corporations get hundreds of thou-
sands of them every year. The personnel manager or the staff officer has to read a lot of
them a day. So, you have got ten, may be twenty seconds, to show him/ her that your re-
sume is worth a second look.

There is no single correct format for a resume (curriculum vitae). Whatever its lay-
out it should be brief — one or two pages are sufficient — easy to read, and well organized.
An employer should be able to see at a glance what your qualifications are. Many resumes
contain the following sections: personal information, education, languages you speak (if
necessary), work experience, interests, referees.

2. Match the following words with their meaning.

1. a short written account a) OTJIMYMSI ¥ HAarpajibl 3a YCIEIIHYI0 YIE0y

2. work experience b) moaxo MK, COOTBETCTBYIOIINM TPeOOBAHUSIM
3. personal information C) cTaHaapTHas GopMa aHKeTbl

4. personal manager d) onbIT paboThl

5. personnel department e) BbICOKOMOTHBHUPOBAHHBIM

6. to create an impression f) kpaTkoe onrcanre/mHGOpPMaIYs B MIMCEMEHHOM BHJIE
7. to list g) CO3/1aTh BIleYaTJieHne

8. appropriate h) coTpyiHMK OT/iejia KaJipoB

9. maturity i) mepevynciInTb

10. accomplishments j) mrucbMo-3asiBKa 06 yCTpOMCTBe Ha paboTy

11. academic honours/awards | k) 3peinocTh/0onbIT

12. a screening device 1) oTen kazgpoB

13. application letter M) aHKeTHbIe JIJAHHbIe COUCKATeJIs

14. highly motivated n) cpeacTBO 0TOOPa/TIPOBEPKU

15. standard application form | o) mocTkeHus

3. Complete the sentences with the prepositions given in the box.

3.1. Read and translate the letter of application.

3.2. Fill in each blank in the application letter with a preposition from the follow-
ing list:
| At, after, for, in, of, on, to |
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Dear Sir/Madam,

May I introduce myself 1) ... you? I have studied 2) ... Gottingham and Leeds Uni-
versities and now I am a final year student ... Leeds University, where I will graduate ...
July 2021. I would like to spend next year improving my Russian; therefore, I would like
to stay ... Russia ... some time. I have learnt Russian ... about five years ... evening clas-
ses once a week ... University.

Since I am bilingual ... both English and German I might use these language skills
to teach. Would you require someone as a language and teaching assistant ... your foreign
languages department?

As to my qualification and previous work experience, I will have an English law de-
gree and I would get the TEFL (Teaching English as a Foreign Language) qualification ...
a one-month course, which I intend to do over the summer. I have taught German ... for-
eign students in Germany and I had plenty ... opportunity to practice my communication
and translation skills.

[ would be very grateful if you could offer me such work, even ... a semi-voluntary
basis.

Yours faithfully,

Julia Glazer

4. Make up your own list of key-words and expressions to the text ‘Writing a Re-
sume’ and the letter of application from task 3. The list should include not less than 15
items. The list can be presented in the form of a table.

5. Explain the meaning of the following words and expressions.

Previous work experience, achievements and accomplishments, resume as a screen-
ing device, communication and translation skills, personal information, to be appropriate
for a job, to improve a foreign language, to have the ability and maturity to do a job well.

Speaking Practice
1. Find the answers to the questions in the text ‘Writing a Resume’.
1. What is British English for resume?
2. What application documents are required of those who apply for a job?
3. What information should be listed in your resume?
4. What kind of impression should a resume make on the reader (the staff officer)?
5. What is the main objective of a resume?
6. Who is usually responsible for looking through resumes received by a company?
7. What kinds of sections does a resume usually consist of?
8. Why should the layout of a resume be well organized and brief?

2. Discuss the content of the text in the form of a dialogue using the set of ques-
tions given above. Use communicative signal words (SW) and expressions for the ques-
tions and answers.

Question SW Answer SW

First of all... It is evident that...

Can you tell me ... We can state that...

It is interesting to know... As for we can say that...
I would like to ask you... I am sure that...

Can I ask you... To my mind/in my opinion...
One more question is... It seems to me that...

Do you know... I would like to say that...
Have you got any information ... If I am not mistaken...
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How do you think... Above all...
To conclude... You see...

Writing Practice: Resume Construction

1. A resume (C.V.) will be the first impression an employer has of you. Imagine
that you are a job applicant. Before writing your own resume, you should:

1.1. Draw the pattern of your resume:

1. Personal information (name, nationality, date of birth, marital status, permanent
address, current address).

2. Education and languages.

3. Work experience.

4. Interests/hobbies.

5. Referees.

1.2. Translate and analyze the sample variant of the resume.

Name Julia Glazer

nationality German

date of birth 06/12/96

marital status Single

current address 16, Cooking Street
Leeds L52
UK

education 4. School

2004-2014 Bolz Gymnasium

Rottenburg, Germany

2. University

a) Sept. 2014 — Oct. 2015 — Gottingham University

b) since Oct. 2015 — Leeds University

law student

languages German (mother tongue)

English (advanced level)

Russian (intermediate level)

work experience 4. June — Sept. 2014, Rottenburg,

Position: assistant accountant in a medium-sized firm.

Skills: computing skills;

given tasks to work independently,

[ was left on my own to find my way through various computer pro-
grammes.

2. Sept. 2014- March 2016, Leeds

Position: community Services volunteer, personal care assistant.
Skills: I had to cope with long hours and almost no spare time for
myself; the commitment and responsibility involved were a very val-
uable experience.

3. Sept./Dec. 2016 — German Embassy,

Washington DS, USA

Position: internship at press office.

This involved teamwork, helping to produce press releases and to or-
ganize press conferences, answering phone calls and letters, news
presentations at the morning conferences, legal research, translating.
Skills: I improved my communication and presentation skills in public
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relation duties. I had to deal with vast amount of text and paperwork.

Leeds LL52

Interests Travelling, horse-riding, river-trips
referees Dr. H. Storey

Mr W. Hinds

Mrs A. Lawson

Law Faculty

University of Leeds,

1.3. Find English equivalents to the following Russian word combinations. Con-

sultthesample (1.2.).

[Tomornauk Oyxrantepa, paboTaThb CaMOCTOSITeJIbHO, CAMOCTOSITeJTbHO pa3bUpaThCst
B 4M-J100, 10OpOBOJIel] MeCTHOM COIUAIbHOM CITy»KObI, IIOMOIIHUK II0 YXOJly 3a WHBa-
JIWJIOM, CIIPaBJISITHCS, B3siThle Ha cebsi 00s13aTejIbCTBA U OTBETCTBEHHOCTh, CTAXKUPOBKA B
npecc-ciaykbe, paboTa B KOMaHjie, TOMCK 0O00CHOBAHUM IOPUINYECKOTO XapaKTepa, UMeThb

1ieJio ¢ .../ obpaiaTecs C ... .

1.4. Study the Language Bank below.

1. ycTtpouTh, oOpraHu3oBaTh (4TO-
100)

to arrange (meetings/ conferences/ shows)

to make arrangements for (meetings/ presenta-
tions/ press conferences)

to work out arrangements for ...

to successfully arrange (meetings/ presentations)
to be successful in arranging meetings/ confer-
ences)

2. IOTOBOPHUTHCS (0 4eM-1100)

to arrange for (an interview/ an appointment)

3. aHAJIM3UPOBATh/ M3y4aTh

to analyse/ examine

4. IpUMEHSITh

to apply (new ideas to practice/ theory to prac-
tice/ new developments to practice

5. 3aHMMaTbCs (4eM-11M00)/ BBIIIOJI-
HAThb (3a71aHKe/ paboTy MO JONTy
CITyKOBI)

to deal with

to handle

to do one’s job

to perform one’s duties
to be concerned with ...

6. OCyI11eCTBJIATh/ BBITOJIHSITD

to carry out (sales analysis/ production analysis/
one’s duties)

7. IPOBOAUTH/ OCYIIECTBIISITh
(ananum3/ uccrie[ioBaHre 4yero-jamoo)

to conduct/ to do/ to make (a survey/ marketing
research

8. ynpaBisTh/ pyKOBOAUTh

to manage

successfully effectively efficiently

(people/ money/ a business/ the company/ prod-
ucts)

9. pa3pabaTbiBaTh/ MPOEKTHPOBATh

to develop (a product/ the company’s marketing
strategy/ plans/

programimes)

to design (a machine/ a new building)

10. cocraBnsTh/ pa3pabaThiBaTh
(TutaHbI)

to draw up (marketing plans)

11. copetictBoBaTh (4eMy-1100)

to promote (sales/ production of...)
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12. 3aBestoBaTh/ pyKOBOJIUTH (UeM- | to manage (a factory)
nb0o)/ oTBeYaTh 1o ciry»0e (3a uto- | to be in charge of (a factory/ a department)

100) to head (a team of 20 people/ a department)
to be responsible for (recruiting personnel/ em-
ploying people)
to be at the head of (a company/ an organization)
13. paboraTh B kKauecTBe to work as (a consultant for a company)
(koro-1160)
14. ocyImecTBIsSTh KOHTPOJIb/ to supervise (the work of 30 operating employ-

HabJTI0/1aTh 3a paboToli (3a JedTenb- | ees/ a team of 20 people)
HOCTBIO KOT'0-JIM00)
15. monyyats/ mpuobpeTaTh onbIT (B | to gain experience of presenting new products/ of

4eM-JIi00) conducting press
conferences
16. HaXOIUTBHCS B TTIOCTOSIHHOM pa- to keep closely in touch with smb.

O6o4eM KOHTakKTe (C KeM-J1100)

1.5. Translate the sentences from Russian into English using information of the
Language Bank (1.4.).

1. Y MeH$ eCTb OIIBIT B OPraHU3allvU [IPe3eHTalvi U [pecC-KOH(epeHIuH.

2. Bam Heob6xo¥Mo pa3paboTaTh IJIaH OpraHM3aluK JaHHOM BCTPEYHU.

3. Ectb mu y Bac onbIT mpoBejieHus1 peKJIaMHbIX KOMITAHUH?

4. Moxete i Bbl mpoBecTH uccieloBaHre COBPEMEHHBIX TeHJIeHITUHA Ha PhIHKe
CeJIbCKOXO3SIMCTBEHHOM MPOAYKIUU ?

5. Y MeHs eCTb OOIIMPHBIN ONBIT B COCTaBJIEHUH OW3HEeC-IIJIaHOB.

6. Paborast B kauecTBe IIOMOIIIHHMKA PYKOBOJWTEJIS, 1 HAXOAWICS B IIOCTOSTHHOM pa-
604yeM KOHTaKTe C IOpUCTaMU Y MIPe/ICTAaBUTENISIMUA Pa3JIMYHbIX OAHKOBCKUX OPraHM3allvi.

7. MHe ObI XOTeJIOCh NIPOSIBUTh CBOU HAaBBIKU B Pa3pabOTKe MAapKeTHUHTOBBIX UCCIIe-
IJOBaHUM.

8. MHe npuxoAawioCh YCIIEIIHO OCYIIeCTBJISITh KOHTPOJIb 3a JIeSITeJIbHOCTBIO KO-
MaHabe! U3 10 yesoBex.

9. Mos paboTa 6bl1a CBSI3aHA C IPYUMeHeHWeM HOBBbIX MAPKeTUHIOBBIX CTPATervu.

10. Mue 6B1 xoTenoch 3¢(PeKTUBHO NPHMEHUTh CBOM OIBIT M 3HAHHUS, a TaKXe
MMeTb BO3MOXKHOCTh KapbepHOro pocta (to have a career opportunity).

1.6. Write a resume as if it were your own resume.

Unit 3. Interviewing Applicants for Jobs

Text 1. Interviewing Applicants for Jobs

1. Read and translate the text using a dictionary.

In different companies and organizations, different conventions apply to the process
of recruiting, selecting and hiring prospective employees.

Many companies expect all personal information of the applicant to be entered on a
standard application form. Unfortunately, no two application forms are alike, and filling in
each one may present unexpected difficulties. Some personnel departments believe that the
CV (the resume) and application letter give a better impression of a candidate than a form.
But it is well known that the applicant usually tries to make a good impression on the per-
sonnel officer in his/her application letter, the applicant may often look good on paper. In
order to take the final decision staff officers or personnel managers often invite the
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shortlisted applicants for interview.

There are different kinds of interviews: traditional one-to-one interviews, board or
panel interviews where one or more candidates (group interview) are interviewed by a
panel of interviewers and even ‘deep-end’ interviews where applicants demonstrate how
they can cope in actual business situations. The atmosphere of an interview may vary from
the informal to the formal and interviewers take a friendly, neutral or hostile approach.
Different interviewers use different techniques and the only rules that applicants should be
aware of may be: ‘Expect the unexpected’ and ‘Be yourself’.

The interviewers are usually interested in educational background and qualifications
of the applicant, his or her previous work experience, the reasons the applicant applies for
a new job, if the applicant is highly motivated or not, if he or she is good at working with
people.

The applicant for the job wants to know if there are choices of promotion, if there is
a probationary period, if there are transport facilities to or from work, if the job entails job-
related travel, if there are some extra benefits such as company cars, company organized
holidays and trips, children’s holiday camps.

Although interviews have widespread use in selecting staff many problems exist:

1) reliability of most interviews is very questionable;

2) conclusions about the applicant are often made within the first 10 minutes of the
interview and that is why any additional relevant information about the applicant is either
overlooked or ignored;

3) merely having a pleasant personality does not necessarily ensure that the person
will be a good employee;

4) interviewers have personal prejudices and these prejudices may play a role in the
interviewing process.

But all these disadvantages of a job interview may be rejected as insignificant
against the statement that many applicants look quite good on paper.

2. Match the following words with their meaning.

1) recruiting, selecting and
hiring

a) IIpeTeH/IeHT, BKJIFOUEHHBIA B OKOHYATEJIbHBIN CIIUCOK
IU1si cobeceioBaHUs

2) staff officer

b) 3HauMMas uHpopmaIysl

3) conventions

C) HeJIOCTaTK1

4) shortlisted applicants

d) 6iiaronpusTHOE BieYaTIeHue

5) panel interview

e) COTPYJIHUK OT/eJjla KaJIpOB

6) job-related travel

f) ypoBeHb obpa3oBaHusI

7) probationary period

g) Habop, oTbop ¥ HaéM (KaHAWIATOB Ha pPabOTY)

8) deep-end interview

h) rpynmoBast dopma cobecemoBaHUs

9) educational background

1) IOTIOJIHUTEJIbHBIE YCITYTH, JOCTYIIHbIe paOOTHUKAM
KOMIaHUW/GUPMBI/yUpexIeHus]

10) questionable

]) ci1y>keOHBIN TPAHCIIOPT

11) favorable impression

k) HOpMBI, CJIOXKUBIIASICS TPAKTUKA

12) relevant information

1) yrBepxknenue/yoexaeHue

13) extra benefits

M) UCHBbITaTeJIbHBIA CPOK

14) company cars

n) cobece/ioBaHUEe «C MOTPY>KeHUEM» B peajibHble pabo-
yre CUTYyalluu

15) disadvantages

0) CIIOPHBIA

16) statement

P) KOMaHIMPOBKa
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3. Re-read text 1 and answer the questions.

1. Why do personnel managers believe that inviting job applicants for interview
makes selection procedure more reliable and trustworthy?

2. Are job interviews conducted on the same pattern? If not, what makes them typi-
cal in some respect?

3. What is the applicant usually interested in when interviewed?

4. Which of the disadvantages of a job interview would you mention as especially
damaging?

4. Explain the meaning of the following words and expressions.

Reliable and trustworthy, personal information of an applicant, unexpected difficul-
ties, to look good on paper, hostile approach, expect the unexpected, chances of promo-
tion, relevant information about the applicant.

5. Read and translate the text using a dictionary.

Text 2. Interviewing, Screening and Hiring

It is not an easy task to find someone suitable for the job. Recruiting and selecting
people involves careful analysis. The candidate’s abilities, attitudes and interests are
matched to the requirements of the job. Interviewing, screening and hiring are done in the
best interests of both parties.

Applicants for a management training program or for an internship abroad are asked
a lot of questions concerning the profile of the company the applicant is currently working
for. The interviewers want to know how successful his/her company, is, what sort of prob-
lems or unpleasant situations it faces They may be interested in the company’s annual out-
put, annual turnover, number of employees in the company, its international contacts or
long-term foreign partners.

Some interviewers give candidates a hard time by asking them difficult and confus-
ing questions: What do you think are your strengths and weaknesses? Which is more im-
portant for you — status or money? How long do you think you’d stay with us if you were
appointed? How would you rate your present boss? Why do you want to leave your pre-
sent job?

Now it is quite common for companies to hold progress interviews (staff assessment
interviews) to see how their employees are getting on in their jobs. Progress interviews are
conducted at least once a year. Employees’ performance and the development of their ca-
reer are discussed at such interviews. Participants on training courses often take part in
similar mid-course/mid-term interviews too.

Employees usually take advantage of staff assessment interviews to find out what
the boss thinks of them, to discover their own weaknesses, to have the opportunity to dis-
cuss their work in detail with the boss, to find out how to work more effectively and effi-
ciently, to discuss their future with the company or organization, to see how their careers
are developing, etc.

The company and the managers take advantage of these progress interviews to find
out what their employees do well and could do better, to benefit from closer contact with
individual employees and create closer relationships, to find out which people should be
promoted and which employees can benefit most from further training, etc.

The interview situation as such should be considered from the point of view of both
interviewer and candidate/interviewee. During the interview, the interviewer makes notes
on each candidate’s experience or potential. The checklist for interviewers usually con-
tains the following headings:

Working with other people (being part of a team)
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Working under stress

Dealing with people in English

Working experience

Learning something new/being able to learn new things

Education and training

Health

Present job/job satisfaction

Personality

Being able to delegate responsibilities to subordinates

The candidate when preparing to attend the job interview should rehearse some of
his/her answers at home, find out as much as possible about the company or the training
institution, prepare some questions to ask about the organization or company.

6. Find in text 2 the English equivalents for the following key words and expres-

sions.
. Habop KagpoB
. IpOBepKa, 0TOOP KaJIpOB
. HaeM Ha paboTy
. CT&)KUPOBKaA
. CTOJIKHYTbCSI C KaKOU-JInb0 mmpobiieMou
. IPUYUHATH 6€CIOKOMCTBO/ OCTABJIATh HENPUSTHOCTH
. OpraHM30BaTh/ IPOBECTH cobece/loBaHHe/MHTEPBBIO
. ICTIOJTHEeHHe CJTY;KaIllUMH CBOUX 00sI3aHHOCTeM

. IOTYYUTh MOJIb3Y OT AajbHerIel MOArOTOBKU
10. mepedenb, mamsTKa (1711 MPOBeAeHNs] cCoOece/IoBaHHS)
11. uHAMBUAYANTBHOCTD (KaHIU1aTa/ MpeTeHeHTa)
12. naBaTh NOpYyYeHUs MOTIMHEHHBIM

OO I[NV W=

7. Make up your own list of key-words and expressions to texts ‘Applying for a
Job, Recommending for a Job’ and ‘Interviewing, Screening and Hiring’. The list
should include not less than 15 items. The list can be presented in the form of a table.

Writing Practice

1. Here is some advice that might be given to an inexperienced interviewer. Use
the given tips in the text, in which you describe the standard interviewer’s activity.
. Make sure you are not interrupted or phoned during the interview.
. Read the candidate’s CV and application letter before the interview begins.
. Ask the candidate to explain why he/she keeps changing jobs.
. Make sure you have a clear picture of the nature of the job.
. Ask each candidate the same questions.
. Decide on a maximum of four key qualities required for the job.
. Make sure the candidate has an uncomfortable, low chair.
. Ask the candidate about his political and religious beliefs.
. Only trust a candidate who looks you straight in the eye.
10. Trust your first impressions.
You can make use of the following modal constructions in your text:
First of all, you should...
You’d better...
It seems to me, you ought to...
You shouldn’t

OO UTRRWN —
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You may or you may not...

[t is evident, that you should...

Whether you like it or not, but you have to...
Before the interview you are to...

You are allowed to...

Speaking Practice
1. Find the answers to the questions in the text ‘Interviewing, Screening and Hir-

ing’.

1. What is expected from an applicant for a training program when he/she has an in-
terview for an internship abroad?

2. What questions would you consider difficult and confusing when interviewed?
Why?

3. What are the main differences between a job interview and a staff assessment in-
terview?

4. What kind of preparatory work does a job interview involve from the viewpoint
of both parties — the interviewer and the applicant?

2. Work in pairs. Discuss the content of text 2 in the form of a dialogue using the
sets of questions given above. Use communicative signal words (SW) and expressions
or the questions and answers.

Question SW Answer SW

First of all, ... It is evident that...

Can you tell me... We can state that...

It is interesting to know... As for we can say that...
I would like to ask you... I am sure that...

Can I ask you... To my mind/in my opinion...
One more question is... It seems to me that...

Do you know... I would like to say that...
Have you got any information ... If T am not mistaken...

How do you think... Above all...

To conclude... You see....

3. Arrange the most important things for you in your future work in order of im-
portance (the list of opinions is given below). Express your own opinion in the form of
an oral essay. Make use of the relevant expressions from the box below.

Job satisfaction

— being able to learn new things

— earning plenty of money

— being part of a team

— meeting people through work

— having pleasant colleagues

— being praised by my superiors

— a pleasant working environment

— using a foreign language

— financial independence

— good chances of promotion

— professional growth

— being a boss/exercising power

— status of my organization
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The most important thing for me is ...

The second important thing for me is ...

I don’t consider this aspect of my job very important.
I am afraid you are mistaken/wrong when you...

I think your opinion is absolute nonsense.

It matters very little for me/very little in my job.

... is less significant than ...

... is more significant/more important than...

I don’t attach too much importance to ...

4. Talk about job satisfaction or job dissatisfaction as any talk to a counselor in a
job agency is centered round job satisfaction or job dissatisfaction.

Work with a partner. Make conversations in which (A) is trying to find out rea-
sons for changing the job or job preferences while (B) is giving his/her reasons or ex-
planations.

First make sure you are familiar with the relevant vocabulary then talk on the
topic using prompts in columns (A) and (B).

Relevant vocabulary:

promotion, chances of promotion, prospects of promotion

great/heavy responsibilities, is responsible for...

independence, making independent decisions

challenging job/job is challenging

varied/exciting job/experience

demanding boss/manager

monotonous/boring job

to work long hours

exciting experience

creative abilities

interesting job

demanding job

Prompts:
A B
Why did you change your job? I had to change my job because... there
Didn’t you like your job? Why? wasn’t inner freedom,

the salary was...
Why did you leave the company for the working hours were...
which you worked so long? the journey to work was...

Why did you leave your job? the job was too...
What didn’t you like in your job? my responsibilities were too...

I was responsible for too many...
Did your job become too boring, too mo- | I wasn’t earning a good...

notonous? the money wasn’t good enough.

[ didn’t have enough time.

Were there any prospects of promotion in | There wasn’t enough...

the company you worked for? I didn’t have enough responsibility.
Do you like working: I like/don’t like:
in a team? being away on a business trip
Alone? (at least) once a month
Indoors/outdoors? I'd like to:
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With computers?
Long hours?
In a big company?

start my own advertising company,
do consultancy work in computers,
have a lot of responsibility and

a lot of freedom.

What kind of job do you think is suitable
for you?
What job suits you best?

I enjoy:

having responsibility for...

taking decisions on my own.
Having more independence.
Working in a small-sized company.
Working with computers.

Working in a team.

Doing a challenging job.

5. Get ready for the job interview simulation. Make use of the model questions in
A and prompts in B. Remember: this should be a step-by-step (section-by-section) dis-
cussion. You can also use the information presented in task 3 in the simulation.

(A) model questions

|(B) prompts for answers

Personal information

When were you born?

Can I have your date of birth?
What’s your marital status?
Where do you live?

What'’s your present address?

Iwas...on...in19....

I am married/single... .

I got married in ... .

[ am married with one child.

[ am not married yet.

[ am going to get married next... .

My home address is ...,

but my present address is....

I have lived in ... for ... years/ since ... .
We moved to ... in ... .

Education

And what about your education?
Secondary education, I mean.

In how many subjects did you take second-
ary school diploma exams?

Did you do well in your exams?

What marks did you get in ..."?

Have you ever failed an exam?

What qualifications did you get when you
finished school?

What about your further education?
Did you go to university?

What subjects did you specialize in?
What was your major at university?

Did you get a university degree?

Did your studies at university lead to a de-
gree?

Did you graduate with honours?

Did you get a distinction diploma?

I went to two secondary schools from ... to
... .l attended ... from ... to... .

I took my school-leaving exams in ... .

1 did well/ badly in ... .

Yes, I have. I failed my mathematics exam in

I got the high school Graduation certificate/
school-leaving certificate/ secondary school
graduation certificate.

For 5 years, from ... to ... . [ was at universi-
ty/ at college in ... .

I specialized in ...

My major at university was ....

I was an economics major.

My studies at... led to a Bachelor’s/Master’s
degree in ... .

I got my specialization diploma in ...

Yes, I did. I was good at most subjects.

I graduated from ...with...
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Work Experience, Abilities and Skills

Have you ever got a job? [ gotajobasa ... for... company.

When exactly was that? I worked there for ... years.

When did you start work? I worked for ... years with a company in ... .

What posts did you hold? I held two posts there.

When were you promoted to this position? I held a key management position in ...
company.
I was promoted to this position/ to this de-
partment in ...

What companies have you worked for? I have worked for .../with... .
Have you ever worked with a volunteer or-
ganization?

What jobs did you apply for, when you When I came to ... I started work for...
came to ..."?7 company.
What department did you work in?

What skills did you acquire while working I acted as ... when he/ she was on vacation,

for/ with ... company? carried out several... projects, was responsi-
What were your professional responsibili- ble for ..., took part in...
ties and duties? I acquired leadership qualities,

I acquired ability to communicate and work
in a team, to arrange business meetings.

I did the typing, the filing, the photocopying
sorted out mail..., did most of the secretarial
work in the office.

[ improved my communication skills.

Are you skilled in statistics/ using a com- I don’t think I am very skilled in ... but [ am
puter/ marketing/ programming/ business hard-working.

accounting? When [ worked for ... company, I was in-
Are you good at dealing with difficult peo- volved in a number of projects which re-
ple? quired management skills.

Do you have the skill to cope with a diffi- I have got some experience at delegating
cult job? some responsibilities to the members of the
Have you ever been involved in managerial department/to my group-mates/ to the mem-
functions? bers of a tearn/

Do you have any managerial skills?
Are you good at delegating responsibilities
to subordinates?

Other Information and Recommendations

Do you know how to use a PC/ how to Yes, I do. I did a two-months advanced
work with PC/ how to operate a PC/ how computer course when I was at school/ ft the

to handle a PC? university.

What languages do you speak? [ am fairy fluent in ... .

Are you fluent in English/ German/ My written/ spoken English/German/ French
French? is fairly good.

I can make myself understood in....
Can you provide references from at least Yes, I can. I am sure they will confidently
two referees? recommend me.
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Unit 4. Business Letters

Text 1. Writing Business Letters

1. Read and translate the text using a dictionary.

Everyone writes business letters from time to time — to request information, to order
a product, to complain about something, to apply for employment or to a training pro-
gramme. Examples are: letters of application for jobs, scholarships, etc.; letters asking for
information about courses, services, etc.; letters demanding money (which include com-
plaints, a demand for a refund).

Before you sit down to write a business letter you should think carefully about your
purpose. Decide in advance, why you are writing your letter.

Most businesses receive hundreds of letters each day, so your letter should be brief
and to the point, it should be well organized and laid out very clearly. Important infor-
mation should appear early in the letter and you should not digress from the main subject.
Be concise and try to sound as natural as possible. Stilted, very formal, unnatural or flow-
ery language very often gets in the way of clear communication.

The first paragraph of your letter should introduce your subject and mention any rel-
evant previous correspondence or conversation. The rest of your letter should present your
reader with the fact needed to understand what you are saying. Your conclusion should re-
inforce your message.

When typing your business letter or composing it on a computer, leave wide mar-
gins, at least an inch (=2.54 cm) all around. Type your letter single-spaced and use an ac-
ceptable format. One of the most common is the block format. The block format letter be-
gins every line at the left-hand margin and separates paragraphs with a double space. If
you use letterhead paper, supply only the date typing it two spaces below the letterhead.

The style of business letters is changing rapidly. Every year it gets simpler and less
formal. Except for a few firms, business correspondents prefer simple English to express
what they want to say as effectively as possible. Time is more precious than ever to a busy
executive and he does not want to have to read a lot of unnecessary words. But the writer
of a business letter must create a good impression, especially if he is writing a letter of ap-
plication, so a few words to promote a feeling of exactness and goodwill are quite appro-
priate. However, compliments must not be exaggerated, as they may produce the opposite
effect, and the reader may feel that the writer is being insincere. In other words, the style
of a business letter need not be very formal, but on the other hand it must not be too in-
formal and chatty.

2. Match the following words with their meaning.

1) to promote a feeling of...

a) OTKJIOHSITBCSI/ YXOAUTb B CTOPOHY OT OCHOBHOI'O
npejiMeTa (ITMChbMaA)

2) to reinforce one’s message

b) bupmeHHbI 6J1aHK

3) to get in the way of...

C) 3aMpaiirMBaTh UHGOPMAIIUIO, CBEeJIeHUSI

4) purpose/ aim

d) >KajioBaThCsl, MOJIaBaTh ajaoby

5) to digress from the main sub-
ject

e) BBeCTH/ TIpe/ICTaBUTh TeMY WIU MpeJiMeT (T1UChMa)

6) to introduce one’s subject

f) npeyBesmuuBaTh

7) letterhead paper

g) PelInThb 3apaHee

8) to complain

h) meraTe/ IpensaTCTBOBATH/ OBITH TIOMEXOH

9) to exaggerate

i) CTUMYJIMpPOBATH OlIyIlleHre/ ClIoCOOCTBOBATh
OLIYIIEHUIO ...

10) to decide in advance

j) moJie (CTpaHUITHI)
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11) concise K) TOYHOCTB/TIIATEILHOCTD

12)stilted 1) mpesCTaBUTH/COOOIIUTD YATATENIO O ...
13) margin m) CJIMIIIKOM ODUITATIbHBIN

14) exactness n) YCWINTD COJiep:KaHue COOOIIeHUs

15) to request information 0) 11eJib

16) to present the reader with ... |p) KpaTKui U TOYHBIN

3. Complete the sentences with the prepositions given in the box.

3.1. Read and translate the application letter.

3.2. Fill in each blank in the application letter with a preposition from the follow-
ing list.

With, in, for, at, of, from

Dear Mr Foster,

Applying ____ the post of Marketing Manager

I noted interest your advertisement in yesterday’s Daily World.

You will see the enclosed resume that I have four years experience in market-
ing. My duties are concerned sales promotion. My responsibilities have included all
types administrative work, product development, arranging and attending sales con-
ferences and presentations, working _____clients and solving problem:s.

Although I have an excellent relationship with my present employers, Sunshine
Communication, which I joined five years ago, I feel that my prospects with them are lim-
ited and there are no opportunities promotion Sunshine. I am convinced that
there would be more scope my talents and skills with a larger, more dynamic com-
pany.

If you consider that my qualifications and experience are suitable, I would be avail-
able ____ interview_ any time.

Yours sincerely,

John Raser

4. Read and translate the text using a dictionary.

Text 2. Business Letter Pattern

Business Letters are usually quite formal in format and style. The different parts of a
business letter are:

1. the heading (= the sender’s address)

2. the recipient’s name, position and address (= the inside address)
3. the salutation (= the greeting)

4. the body of the letter

5. the closing salutation (= the farewell = the complimentary close)

The Heading consists of the sender’s return address and the date or the company let-
terhead or sometimes the company logo. When writing the heading spell out words like
street, avenue, drive, east, west in full. (Note: in the USA abbreviations ‘St” and ‘Ave’ for
street and avenue are often used. You may, however, abbreviate the names of counties and
the names of the states

e.g. Ca/CA — California, Pa/PA — Pennsylvania, in the USA).

When writing your Russian address for a foreign correspondent, do not translate
street or city names into English: ‘Prospect Mira’ but not ‘Peace Avenue’. You should
write: ‘dom’, ‘korpus’, ‘kvartira’.

The Dates in the heading are written and spoken in the following way:

e.g. 2 March 1998 — the second of March, nineteen ninety-eight = March the second,
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nineteen ninety-eight.

Be careful! Dates are sometimes written in number form only: 2.03.98. In Britain
this would mean ‘the second of March, nineteen ninety-eight’. In the USA, and on many
computers, it would mean ‘the third of February, nineteen ninety-eight’.

The Inside Address begins at the left margin, four to six lines below the heading,
with an appropriate title: ‘Mr’ (for a man who has no other title), ‘Mrs’ (shortened from
‘Mistress’, for a married woman), ‘Miss’ (placed before I lie name of an unmarried wom-
an or girl), ‘Ms’ [miz] (for a woman who does not wish to be called either ‘Miss’ or
‘Mrs’), ‘Dr’ [ dokte] (for a person holding one of the highest degrees given by a universi-
ty, such as PhD — Doctor of Philosophy).

(Note, in American English after ‘Mr’ or ‘Mrs’ comes a full stop: ‘Mr.’, ‘Mrs.’,
‘Mrs’ or ‘Mr’ without a full stop at the end is British English).

e.g. Mrs. Helen Tomlinson

Personnel Manager

109 East Jones Street

Raleigh, North Carolina 27611

USA

The Greeting appears two spaces below the inside address:

e.g. Dear Mr South, Dear Sir(s), Dear Dr. Murphy, Dear Sir or Madam.

The Body of a business letter consisting of introductory, main and concluding para-
graphs contains your message. If your letter takes more than one page, place the address-
ee’s name, the date and the page number in the upper left-hand corner of the second page.

The way you begin your letter is very important. You should make the subject of
your letter clear immediately:

e.g. Thank you for your letter dated 24 November.

bnaromapro Bac 3a micbmo oT 24 HosIOpsl.

e.g. I was delighted to receive your letter of 20 January.

41 6B11 OYeHb paj] OTYYUTD Ballle TMCbMO OT 20 siHBaps.

e.g. I am writing to tell you that I have decided to accept your offer of employment.

Coob1ato Bam, 4To s pelvi NpyUHSTH Ballle IpeJioXeHue o pabore.

e.g. Further to my last letter/ to our telephone conversation I am writing to tell you
that...

B pononHenue k MoeMy mociiefHeMY NMHACbMY/ K Hailemy TejieOHHOMY Pa3roBOpY
coob111at0 BaM, 4TO ...

e.g. We are interested in the new training programme.

Hac unTepecyet HOBasi yueOHas porpamma.

e.g. In reply to your letter of 9 January ...

B oTBeT Ha Ballie m1cbMoO OT 9 siHBApA ...

e.g. I am writing to confirm my wish to apply for the post of...

Hacrosimum coobiiato 0 CBoeM >KeJjlaHWMU TOJIaTh 3asiBJieHHe O IpueMe Ha J0JDK-
HOCTb.

The Concluding Paragraph is the last thing your correspondent will read, and the
last impression you produced on him/her. It should also contain typical phrases of the
kind:

e.g. I would appreciate any suggestions/ offers.

41 6b11 ObI pHU3HATEJIeH 3a JiIoOble COBEThI/ MPeAJIOKeHHSI.

e.g. Thank you for your time and trouble.

Cracu6o 3a BpeMsi, KOTOpOe Bbl MHe YyJIeJIJIA U B3sThle Ha cebst xjonoTthbl./ Criacu-
60 3a moTpaueHHOe BpeMsl U XJIOTIOThl/ BHUMaHHe.

e.g. We would be grateful to receive a prompt reply.
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Mp1 6b1TH OBI GJ1aTOJIapHBI 32 MOJTyYeHre OTBeTa B Oivpkatiiiee BpeMs.

The Closing Salutation appears two spaces below the body of the letter. The most
common complimentary close is ‘Yours sincerely (BrE) or Sincerely yours’ (AmE). More
formal letters to high government officials might call for ‘Respectfully yours’.

The Material Enclosed along with the letter is called ‘enclosures’ (usually shortened
to ‘enc’).

5. Find in text 2 the English equivalents for the following key words and expres-
sions.

1. cTpykTypa, noctpoenue (IMchma)

2. obpaTHbIN afipec

. TeKCT IIMCbMa

. GUpMeHHbIN 3HAK/ CUMBOJI

. COKpaIleHus (B HallMCaHUM CJIOB)

. TIoJTy4aTesib (MMUChbMa)

. IPUBETCTBHE

. 3dKJIII0OYMTEJIbHOe IIPHMBETCTBHE

OO || U1 W

. IOAITNUCH

10. «c yBackeHHEM K BaMy/ «MCKpPeHHe Ball»

11. npunoxenue (K MUCbMY)

12. coobiieHue

Speaking Practice

1. Find the answers to the questions in the texts ‘Writing Business Letters’ and
‘Business Letter Pattern’.

1.1. Questions to the text ‘Writing Business Letters’.

1. Why do people write business letters?

2. Is a business letter usually long and very formal?

3. Do you have to follow any rules while typing or composing a business letter on a
computer?

4. What is the block format of a business letter?

5. What makes a business letter stylistically balanced?

6. What can create a favorable impression if you write a letter of application?

1.2. Questions to the text ‘Business Letter Pattern’.

1. What does the heading of a business letter include?

2. Is there any deference in writing dates in British and American English?

3. In what way should you write your Russian address for a foreign correspondent?

4. If the greeting at the beginning of a business letter is ‘Ms’, what does it mean?

5. How does the greeting end in business letters?

6. What does the body of a business letter consist of?

7. Do you think the beginning of a business letter is very important? Why?

8. What do you usually write in conclusion?

9. What is the most common closing salutation?

10. What is the shortened form of the word ‘enclosure(s)’?

2. Work in pairs. Discuss the content of texts 1 and 2 in the form of a dialogue us-
ing the sets of questions given below. Use communicative signal words (SW) and expres-
sions for the questions and answers.
| Question SW | Answer SW |
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First of all... It is evident that...

Can you tell me... We can state that...

It is interesting to know... As for we can say that...
I would like to ask you... I am sure that...

Can I ask you... To my mind/in my opinion...
One more question is... It seems to me that...

Do you know... I would like to say that...
Have you got any information ... If I am not mistaken...

How do you think... Above all...

Writing Practice

1. Translate the following sample letter concerning methods and terms of payment.
1 Metalexport Ltd
43 Ulyanova St
109189 Moscow, Russia
23 January 2019
Mr James Bowers
Managing Director
Electroscan plc.

26 Orchard Road
Halifax HX2 5PJ, UK
4 Your ref. MS/SN 22/95
Our ref. 20/2009/95
Dear Mr Bowers,
Much to our regret we have to inform you that so far we have not received a
bank guarantee from you. In view of the above we would like to remind you of
your letter of November 5, last year, in which you asked us to change the Letter of
Credit (L/C) method as inconvenient owing to the difficulties and extra expenses
incurred
7 Being aware of your difficulties our firm made a concession by suggesting
payment for collection terms. You accepted the suggested method of payment and
undertook to submit within three weeks a first-class bank guarantee for 80% of the
contract value. However, as we are still without your bank guarantee, we have had
to give instructions to suspend shipment of sheet iron. At present over 40 tons of
sheet iron are at the port causing storage expenses which we feel should be
charged to your account. We enclose herewith a list of current storage prices.

8 We would, therefore, be grateful if you could advise us at your earliest con-
venience when the bank guarantee will be submitted and also let us have your
consent to covering the above storage expenses.

N

Y Ul

9 Yours sincerely,
10 FO. bopucos
Yu. Borisov
11 Export and Sales Manager
12 Enc

2. Match the numbers standing for the parts of the letter with the English equiva-
lents choosing the words from the box below.

References, date, concluding paragraph, signature, typed signature, position/title,
enclosures, salutation, sender’s return address, closing salutation, introductory para-
graph, reader’s name, position and inside address, main paragraph
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3. Find English equivalents to the following Russian word combinations. Con-
sultthesampleletter.

3akpbiTasi (YacTHasi) KOMIIAHUSI C OTPaHUYEeHHOM OTBETCTBEHHOCTbIO, aKKpPeJIUTUB,
IIPUHSTBIEe Ha Cce0sl pacXojibl, K HallleMy COXKaJleHHIo, 0Jiarofiaps/mo MpUYrHe, OTKpbITast
(my6nuyHast) KOMIIAHUSI C OTPAaHAYEHHOM OTBETCTBEHHOCTBIO, IMPeOCTaBUTh MOJTBep-
KJleHWe, pacxXobl TI0 XpPaHEeHUI0, YCIIOBUS TjlaTeXka Ha MHKACCO, 3a7iepXkaThb OTIPY3KY, B
CBeTe BBIIIECKAa3aHHOI0, PACXObI IOJKHBI OBITH OTHECEHBI Ha Balll CYET, COTJlacHe Ha Io-
KpBITHE PAaCXOJIOB 10 XpPaHeHUI0, HAHKOBCKUe rapaHTHH, IOUTU Ha YCTYIKY, KaK TOJIbKO
BaM OyJieT ya00HO, CTOMMOCTb KOHTPAKTa, K HAaCTosIleMy (MUCbMY) IPUIaraeTcs.

4. Match the common abbreviations (A) used in business letters to their longer
words equivalents (B).

A B
1)& Co a) trademark
2) @ b) Post Office Box
3) scillo. c) per annum (per year)
4) attn. d) Incorporated
5) Corp. e) at (a price of...)
6) dept. f) copyright

7) enc. Or encl.

g) Public Limited Company

8) etc.

h) Managing Director

9) Inc. i) and Company

10) incl. j) approximately

11) Ltd. k) for the attention of...
12) MD 1) Limited

13) p.a. m) reference (number)
14) pic. Or p.l.c. n) Corporation

15) POB 0) enclosures

16) ref. p) registered trademark
17) ® q) including/inclusive
18) © r) department

19) TM s) et cetera/ and so on

5. Match the patterned business letter phrases and sentences with the content
points of a business letter.

1. With regard/reference to your letter of 21/8/19...

2. If you don’t pay a refund for ... I shall be obliged to take legal action.

3. I apologize for my delay in replying to your letter of 19/7/99.

4. 1 look forward to hearing from you soon.

5. I am writing in order to ...

6. I am writing in reply to your letter of 20/8/19.

7. We regret to inform you that your name has not been placed on our short list for
the post of manager...

8. We should/would like to draw your attention to the fact that ...

9. I am writing to confirm my wish to apply for the post of...

10. I enclose my curriculum vitae (CV).

11. I would be very grateful if you would/could send me an application form.

13. We are interested in the new training programme.
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14. We would be grateful to receive a prompt reply.

15. Failing this, I shall have no alternative but to refer the matter to my solicitor.
16. We apologize for any inconvenience you may have been caused ...

17. I would like to apply for ...

18. I am pleased to inform you that your application for ... has been approved.
19. Attached you will find a detailed account of what happened ...

20. Further to our conversation / my fax of 18/8/19 ...

21. Thank you in advance for your help.

22. 1 insist on an immediate apology ...

23. We should be glad, if you would confirm this booking as soon as possible.
24. I would like to confirm the booking made by phone today for a double room.
25. I'look forward to joining your company.

26. I am pleased to accept your offer.

27. With reference to your recent letter I am instructed to inform you ...

. Saying why the letter is being written.

. Referring to previous contact.

. Making a request.

. Sending something with the letter.

. Rejecting/accepting applications/offers.

. Looking forward to the reply.

. Threatening/expressing a threat against someone.
. Making an apology.

O] N|UT| BN W N —

2.2. TeKcThI IeI0BOT0 XapaKTepa /IS IepeBo/ia M padoThI CO CIIeIHAIBHOM
JICKCUKOHN

1. Translate the text.

2. Make up the vocabulary of specialized key-words and expressions marked in the
text.

3. Choose 5 specialized key-words or expressions and explain their meaning in
English.

4. Prepare mini presentation on the content of a text given below.

Text 1. Contemporary Organization Theory

The literature on various contemporary theories of organization is vast. But perhaps
the underlying factors most commonly found in almost all of them include the significance
of external environment and its impact on organizations, the utility of managerial feed-
back, the importance of strategic planning and top managerial decision making, the role of
technology and resource dependence, the necessity of worker cooperation, and the desire
for a participative management, as well as a host of other variables representing manageri-
al and individual employee perspectives. These theories reflected the post — World War II
relative economic prosperity followed by the increasing social, political, racial, and eco-
nomic conflicts, that dominated the periods of the 1950s and 1960s. Attention was shifted
toward strategic, environmentally conscious, and globally motivated decisions with mana-
gerial innovations for meeting the ideological challenges of the Cold War period both po-
litically and economically. Organizational planning was generally discouraged because of
its being socialistic in nature, therefore restricting individual freedom of choice.
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Text 2. Market Model of Organization Theory

The market theory of organization is derived primarily from economic theory and
secondarily from sociology. Based on the neoclassical economic theory, the market theory
is based on the economic, rational assumptions that man is a self-interested, rational ani-
mal seeking to maximize individual interests in the marketplace. Bargaining, exchange,
and strategies to minimize transaction and exchange costs and to maximize benefits are
central to the market theory of organization. Modern organizations are seen as rationaliz-
ing institutions of exchange and transactions of the free market system in which individu-
als trade and exchange their goods and services for something in return.

Mainly developed for application in the private sector, the market theory of organi-
zation and administration has found its way into public administration and organization
theories.

Several principles form the foundations of the market theory, also called ‘public
choice’ theory. These include individual choice as the basis for organizational or ‘collec-
tive actions’, individual preferences as expressions of individual choices, rules to facilitate
and assure order and stability in organizations and society.

Text 3. Chaos Theory

The notion of chaos denotes crisis and disorder, a state of nonequilibrium, instabil-
ity, turbulence, rapid or rupturing changes that scramble plans and cause unpredictability,
with consequences of anxiety, fear of the unknown, and triggering effects of destruction
and system breakdowns. A key question for social and natural scientists is how to control
chaos so that its destructive effects could be eliminated or minimized. This is a notion that
has until recently prevailed in traditional ways of thought and action in social science.
However, as explained by chaos theory, social and natural phenomena do not exist or de-
velop or evolve on strictly linear paths so that we can predict crises that would need to be
avoided or controlled. The essence of chaos theory is that of the law of nature, as ex-
plained over a century and a half ago by Marx and Engels and long before them by earlier
philosophers of the East as well as of the West. Examples of chaotic events or systems
breakdowns in the world are many, and they may be found at macro and micro levels.
Contemporary scientists have grouped these crises or systems breakdowns into two types:
microcosmic and macrocosmic.

The microcosmic social realities of crises have worldwide impacts. Examples in-
clude financial crises, population crises, global environmental crises, world population ex-
plosion pressures, desertification of productive lands, crisis of the widening gap between
rich and poor countries, and the possibility of nuclear wars, institutional crises, and a host
of other crises. These crises and pressures ‘drive the breakdowns of systems that lead to
states of social chaos’. These so-called ‘microcosmic’ crises or social breakdowns are con-
sidered short-term process events, with many more micro-oriented crises that affect open
system organizations and living systems.

The second type of chaos-oriented forces that are long-term with accelerated shifts
are macrocosmic. Macrocosmic crises are the great changes of history and acceleration of
evolutionary forces that has led to disintegration, social shifts, and longwave crises that
threaten the whole global planet, a fundamental concern of the future that calls for present
decision and social action.
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Text 4. Power Elite Model of Organization Theory

Shared objectives, values, wealth, and educational and social backgrounds hold the
power elite groups together. There are extensive positional overlaps, interlocks, and inter-
changes among the uppermost elites. The executive cabinet members and top political
elites appear to be centrally located, with legislators and high-level politically appointed
officials taking secondary seats just below the first inner circle group. The first group of
uppermost elites generally sets the broad parameters and boundaries of the political and
governmental system, allowing the secondary level of non-inner circle elites to interact
and function on the plural model. Should the secondary level elites step beyond the
boundary limit, they will be subject to sanctions, including removal from membership.

Autonomy of the first elite group from the state is expected, and the state actually is
dependent on this elite. Mills (1956) calls this group the ‘power elite’, whereas Hunter
(1953) calls it the ‘power structure’, which conditions the structural parameters and their
boundaries in society. This model can be applied to many countries in the developed and
developing world, but it does not seem to apply to some, especially revolutionary societies
such as Iran, Nicaragua under the Sandanistas, and elsewhere, where the lower middle
class, including members of the peasantry and some professional groups, actually governs
the society and dominates the politics and administration, although the economic elite may
still hold considerable bargaining power.

Text 5. Significance of Power Elite Model

The power of organizational elite theory is significant in several ways. First, the the-
ory is descriptive. It not only explains the organizational power structure, it also explains
the external power structure that more or less sets the parameters for organizational power
and functions.

Second, the theory also focuses attention on what ought to be done by making sug-
gestions regarding elite configuration and reconfiguration, elite recruitment from masses,
elite benevolence, and elite decisions on strategic choices that affect both the elites and
nonelites. Therefore, the elite theory of organization contributes to the normative theory of
organization not only by building on descriptive aspects of organizational power, politics,
and administration (e.g., how organizations function and who is in charge). It also consid-
ers alternative modes of power structure in organizations (what ought to be done or who
can or should take power, or how power should be distributed).

Furthermore, by analyzing the existing situation, the elite theory attempts to predict
possible outcomes of policy choices and to recommend corrective actions at strategic lev-
els both inside and outside of organizations.

Organizational elite theory uses a dialectical approach as a method of analyzing or-
ganizations, the relationship between the leaders and the led, management and labor, and the
elites and the masses, because without one the other is inconceivable. The dialectal process
is a method of analysis of interaction between masses and elites, and between elites and
counter elites at all levels of organization and society. Such dialectical interactions are key
ingredients of the elite theory in general and of the organizational elite in particular. As long
as the relationship between organizational members and elites is not antagonistic and hos-
tile, elites are able to manipulate smoothly the environment under their control.
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Text 6. Theoretical Approaches to the Public Sector Reforms

There are at least three alternative theoretical positions useful for understanding re-
form and reorganization efforts in the public sector. We will describe briefly these three
fundamental positions, along with the various subsets contained within each. We will also
discuss how each of the approaches might be applied in the public sector and how we
might decide among them as ways of understanding what has been happening in public
administration. There may even be a case to be made for the ability of several of the ap-
proaches to predict what might transpire in any prospective administrative reforms.

One major weakness in most public administration literature is the inability to pre-
dict the logical outcomes of emerging situations and opportunities in the public sector. As
a consequence, most administrative analysts postdict rather than predict, outcomes in the
public sector; these ex-post analyses will always be correct, but not particularly useful for
the practical policymaker. The approaches which will be discussed here are by no means
predictive models, but there are at least some inklings of movement in that direction.

As we discuss theories in reorganization, we will need to be extremely careful to
distinguish the theories (implicit or explicit) that have guided practitioners who construct-
ed the reorganizations from those theories that political scientists and other organizational
analysts have utilized in their attempts to understand, ex post, the changes imposed. In
some instances, the two bodies of theory may be synonymous, while in other cases there
are marked differences. Several of the more abstract theories of the analysts may in fact be
useful for informing practical reform efforts.

92



PA3JIEJI 3. BAHK TEKCTOB ITPO®ECCUOHAJILHON
HAITPABJIEHHOCTHA

3.1. Electrical engineering
Text 1. Employment Prerequisites for an Electrician Job

Source: https://www _foundit.in/career-advice/electrician-job-description/

Due to their work’s complexity, as well as its inherent dangers, electricians must
undergo specialized training. In most cases, this can be done through an apprenticeship,
but a technical school education is also an option. It may be necessary to take continuing
education classes to keep up with technological advancements and changes in the electri-
cal code or safety standards.

As to accreditation and training for electrician job, a high school diploma or its
equivalent is normally required before beginning training as an electrician. Other require-
ments include passing an aptitude test and drug screening as well as having a year of alge-
bra in their high school education. Apprenticeship programs, which often run for four or
five years and are sponsored by unions and contractor organizations, are the primary train-
ing method for many. At the absolute least, a year of formal education provides 144 hours’
worth of technical training including math, blueprint reading, electrical code, electrical
theory, and safety rules.

Other specializations, such as communications, fire safety systems, and soldering,
are accessible to students. Apprentices must also complete around 2,000 hours of paid on-
the-job training each year to complete their training. After completing their training pro-
grams, apprentices can enter the industry as journey workers, which means they no longer
need the supervision of a more experienced electrician to carry out their job.

Concerning salary, it should be mentioned that those who work in skilled occupa-
tions can expect to make a lot of money, as many of these 2020 averages show. Regardless
of whether they work for a company or are self-employed, electricians have consistently
ranked as one of the highest-earning crafts. Inexperienced electricians should expect to
earn less money than those working in the field for a long time and have a high level of
education and training. With five to nine years of experience, a mid-career Electrician
makes an average total salary of $273,899. Based on 133 salaries, the average total salary
for an experienced Electrician with 10-19 years of experience is 303,343. Employees who
have worked for the company for more than 20 years may expect to make an average of
$353,749 each year.

Essential skills for your resume and career in electrician job are:

— Thinking critically. If you’re an electrician, you’ll need to know how to use a mul-
timeter to check wiring and then figure out the best method to repair it.

— Perception of color. Electrical components, such as wires, are color-coded, and
different discerning colors is essential.

— Strength and endurance. While running wires, electricians may be required to
stand for lengthy periods of time, and they may also be forced to stoop or crouch while in-
stalling fixtures in tight places.

— You must do your task in a timely manner if you want to accomplish your projects
on time.

— As an electrician, you’re constantly at risk of being shocked or burned, so you
need to be aware of your surroundings.

— After doing product and system testing, electricians use the information gathered
to evaluate problems and choose the best course of action for each situation.
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— Skills in logical problem-solving. It is imperative for electricians to think logically
while dealing with electrical malfunctions.

— An electrician must be able to deal with both residential and commercial custom-
ers with a friendly approach.

Electricians undertake a highly technical job, and the work requires skill and care.
While homeowners will often undertake DIY jobs like framing in a new room or installing
new cabinets, they normally employ a professional to complete electrical work.

To sum up, strong job growth and the prospect of a long, steady career in the elec-
trical industry draw high school graduates to the field. To become an electrician, you’ll
need an analytical mind and a strong grasp of maths and physics. When it comes to elec-
tricity, there is no job that master electricians can’t do. A master electrician is considered
to be at the top of their field. We rely heavily on electricity in our daily lives, and new
electrical technologies are always being developed to meet our needs. It is the responsibil-
ity of licensed electricians to complete the installation of modern technology in residential
and commercial facilities.

Text 2. Electrical Engineering

Source: https://notesread.com/electrotechnics-all-the-information/

Electrical engineering is the study of electrical processes. It deals with the analysis,
operation and control of electrical signals. This field encompasses a variety of subfields
such as communication, signal processing, power electronics, and digital signal pro-
cessing. Electrical engineers combine their knowledge of mathematics, physics, and chem-
istry with electronic principles to develop solutions to electrical problems. Engineers are
problem solvers who must think critically to solve difficult problems. If you’re interested
in a career that involves working with electricity on a daily basis and troubleshooting ma-
chines when they break down, an electrical engineering degree will prepare you for the fu-
ture.

Let’s find out more about what this degree entails and if it’s right for you. We start
with the answer to the question: ‘“What does an electrical engineer do?’ An electrical engi-
neer solves design problems related to electricity. Electrical engineering is a diverse field,
with specialties in areas such as automation, robotics, and computer science. Electrical en-
gineers are responsible for the design, implementation, and maintenance of electrical
equipment and systems. They can work in many sectors, such as communications,
healthcare, and manufacturing. Engineers work closely with other engineers, scientists,
and designers in teams to research and design products such as cars, computers, and medi-
cal devices. Electrical engineers may research and develop new technologies related to
electricity, or they may work with a team of engineers to design products such as a new
car or a smartphone.

And now let’s find out why one should study electrical engineering. Electrical engi-
neers work in a wide variety of industries, solving power generation, transmission and dis-
tribution problems. They also solve manufacturing, instrumentation and control, computer
systems, and communications problems. Electrical engineers also design and test electrical
equipment such as power plants, transmission lines, or computer systems. Electrical engi-
neers can also work in research and development, as well as teaching. Electrical engineers
design and develop electrical products, such as computer devices and systems, communi-
cations networks, or power generation and transmission systems. This field is expected to
grow due to the increasing demand for new technologies. Many electrical engineers work
in research and development or design.
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Text 3. Types of Electrical Engineering

Source: https://notesread.com/electrotechnics-all-the-information/

Most electrical engineering programs include courses in mathematics, physics, pro-
gramming, and engineering design. In many cases, you'll also need to complete a hands-
on design project in which you’ll apply what you’ve learned to a real-world problem. En-
gineers typically specialize in a certain type of electrical engineering once they begin their
career. Here is a brief summary of some of the more common specialties:

— Communications Engineering: It focuses on how electrical signals can be trans-
mitted between two devices, such as a radio tower and a mobile phone. Communications
engineers may also design the hardware that sends data over the Internet.

— Control Engineering: They use electrical and computer systems to manage auto-
mated processes. A controls engineer can design and implement systems that manage the
machines in a factory, such as a production line or a robotic system.

— Electrical Engineering: It deals with designing electrical systems and devices that
use energy, such as power plants, transmission systems, and electrical networks.

— Computer Engineering: It combines computer science and electrical engineering
to design computer hardware and software systems. These are just some of the specialties
of electrical engineers.

As to an electrical engineering program, all Bachelor Programs in electrical engi-
neering include a core curriculum that focuses on the fundamentals of the field. In many
programs, you will also be able to choose a specialty concentration in one of the subfields
listed above. Electrical engineering bachelor’s programs are designed for students who
want more hands-on experience than is typically offered in an electrical engineering asso-
ciate degree program. Electrical engineering programs typically include laboratory re-
search projects and field trips to local engineering facilities. Many programs also offer
elective courses in fields such as computer science and business. At the end of your pro-
gram, you will complete a design project where you will have the opportunity to apply
your skills to a real-world problem.

Text 4. Career Options for an Electrical Engineer

Source: https://notesread.com/electrotechnics-all-the-information/

An electrical engineer, or electrical engineering expert, may specialize in a specific
area, such as software or project management. In some cases, an electrical engineer may
also need software development skills, such as coding, or another non-electrical engineer-
ing position to advance her career. Here are some career options for an electrical engineer:

— Aerospace industry: Aerospace engineers design airplanes and spacecraft in which
there are many electronic devices to design.

— Biomedicine: Biomedical engineers are dedicated to designing medical equip-
ment. This may include equipment for surgery, prosthetics, or medical diagnostics. Bio-
medical engineers also research new medical technologies.

— Computer hardware: Computer hardware engineers design and build computer and
networking hardware, such as routers and circuit boards. They can also try out new hard-
ware designs. They may also provide software support for the hardware. Computer hard-
ware engineers may specialize in a specific area, such as data centers, computer architec-
ture, or Internet security. They often work with other computer engineers and technicians.
Computer hard are engineers typically work long hours. They can work in noisy environ-
ments. This can pose a risk to hearing health.

— Electronics: Electronics manufacturing engineers design, test and manage the pro-
duction of electronic equipment. This can include anything from computer chips to circuit
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boards. Some electronics manufacturing engineers specialize in a specific industry, such as
automotive or medical. Electronic manufacturing engineers lead large teams of techni-
cians. They make sure products meet quality, budget, and time requirements. They may al-
so research new production methods and equipment. Electronics manufacturing engineers
work with engineers, technicians, and other manufacturing personnel. They may also work
with business managers and marketing teams. Electronics manufacturing engineers typi-
cally work long hours. They can work in noisy environments. This can pose a risk to hear-
ing health. The job may also require the use of safety equipment. Electronic manufacturing
engineers can earn a high salary, especially in specialized industries.

— Environment: Environmental engineers design and operate structures that control
water, air, and soil pollution. They can also design and build electrical or electronic instal-
lations for waste treatment plants, etc.

— Software: Video game programmers and software developers design and test game
software with controllers and new controllers that are designed electronically.

— Industrial automation: Industrial automation engineers design and manage indus-
trial automation systems. Industrial automation systems manage the automation of ma-
chines or processes. This can include jobs such as assembly lines.

Text 5. Need of Electronics and Its History

Source: https://www.codrey.com/dc-circuits/electronics-and-its-applications/

Electronics is an applied form of science that deals with electrons. It handles electric
circuits containing active elements, passive elements and other underlying techniques
making it as an important part of engineering. The world is growing at a fast rate and it is
relevant for the technology enthusiast to upgrade with latest changes happening in the so-
ciety. Moreover, it is difficult to spend few hours without electronics gadgets and they had
become an important part of our everyday routine.

We are living in an electronic era where machine robots are capable to do human
work with more ease and high efficiency. Capsules and tablets contain wireless sensors
that collect information from the body to diagnose. Transparent smartphones will exist in
the coming days, we can see through them and they may lead to the use of windows or
mirrors in our home to be used as PC screens and TV monitors. Sensors are placed on the
plants to detect the shortage of water and alert the farmers.

There are other numerous electronic applications that change our daily lives in the
nearby future. Electronic devices are made up of active and passive elements and smaller
IC memories. The ICs, diodes, and transistor are made of semiconductor materials and
their working is dependent on current flow through them.

As to history of Electronics, let’s consider the most important inventions related to it.

— A vacuum diode: It was invented by John Ambrose Fleming. Electronics era came
into existence with the invention of vacuum diode in the year 1897. Vacuum tube essen-
tially consists of two electrode plates i.e., an anode and a cathode. This allows current di-
rection in one direction. But this diode is not able to control the current flow. In 1906 Lee
De Forest modified and named it as a vacuum triode. The triode has 3 terminals: an anode,
a cathode and a grid terminal. The grid electrode controls the current flow from anode to
cathode. This feature could boost the power of electrical signals. Also, a tetrode and a pen-
tode had evolved.

— A transistor: It was invented by John Bardeen, Walter Brattain and William
Shockley. The real development started with the invention of the transistor in 1948 in Bell
Laboratories. Large bulky vacuum diodes are replaced with junction transistor. Transistors
are initially made with germanium material, later on, silicon BJTs (Bipolar junction tran-
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sistors) are grown up. Most of the devices developed today are made up of silicon only
due to its low cost.

— An IC (integrated circuit): It was invented by Jack Kilby. To reduce the size and
cost of the entire circuit Jack Kilby introduced a new concept. This idea entirely changed
the world. The complete interconnected circuit is placed on a single chip commonly called
VLSI (Very large scale integrated). Computer processors used today are made up of bil-
lions of transistors integrated on a single IC.

Text 6. Consumer Electronics

Source: https://www.codrey.com/dc-circuits/electronics-and-its-applications/

Electronics, as the name implies relating to electrons. The word electronics arrived
from electron mechanics (Behaviour of the electron when it is subjected to externally ap-
plied fields).

The definition of electronics technically says: ‘Electronics is an engineering branch
that concerns with the flow of current through semiconductor, gas or any form of matter.’

Consumer Electronics is most applicable to the common people. This industry pro-
duces devices and equipment meant for everyday use. It has a few categories:

— Office gadgets such as calculators, personal computers, scanners and printers,
FAX machines, front projectors, etc.

— Home appliances such as washing machines, refrigerators, air conditioners, mi-
crowave ovens, vacuum cleaners, dishwashers, etc.

— Audio and video systems such as headphones, VCRs, DVD players, color TVs,
microphones and loudspeakers, video game consoles.

— Advanced consumer devices such as setup boxes, ATM, smart phones, PDA (a
personal digital assistant), barcode scanners, POS terminals.

— Storage devices for optical playback and taping, and portable infotainment. Exam-
ples are DVDs, HDD jukeboxes, Portable MP3 players.

Text 7. Industrial Electronics

Source: https://www.codrey.com/dc-circuits/electronics-and-its-applications/

This industry is powerful in making real-time automation. This includes an industri-
al automation and motion control, a machine learning, a motor drive control, a mechatron-
ics and robotics, power converting technologies, photo voltaic systems, renewable energy
applications, a power electronics, and biomechanics.

— Smart grid systems: Smart electric systems collect information from the commu-
nication technology and react accordingly based on power consumption. It is an applica-
tion of intelligence, computing, and networked electricity systems. A smart meter is one of
the examples.

The features of smart grid are a digital system based on two-way communication,
interactive sensors, self-monitoring and debugging, the valid distribution of electricity.

— Industrial automation and motion control: Machines are replacing humans these
days with increased productivity, time and cost. Moreover, safety is also considered for
unmanageable works. Hence to substitute the humans, automation has become the prefer-
able choice for industries.

— Image processing: 3D world has been evolved from a single or multiple 2D imag-
es. Various algorithms are developed to extract 3D information from 2D patterns. Moreo-
ver, image processing is used in the computer graphics, an artificial intelligence, the robot-
ics for navigation, an inspection and assembly, a computer vision for a face and gesture
recognition, a virtual reality, and medical analyses.
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Text 8. Automotive, Medical, Meteorological, Oceanographic,
Defence and Aerospace Applications of Electronics

Source: https://www.codrey.com/dc-circuits/electronics-and-its-applications/

As to automotive applications of electronics, it is used in different parts of an auto-
mobile. For example, in an anti-collision unit, an infotainment console, an anti-lock brak-
ing system, a cruise control, a traction control, window regulators, an electronic control
unit (ECU), an airbag control, etc.

Concerning medical applications of electronics, it is important to say that advanced
sophisticated instruments are being developed for data recording and physiological analy-
sis. They are proven to be more useful in diagnosing diseases and for healing purposes.

Some of the medical devices and equipment used are:

— A stethoscope that is a medical instrument for listening to the action of human’s or
animal’s heart or breathing.

— Respiration monitors for knowing the patient condition due to change of a body
temperature, pulse, respiration and blood flow.

— A defibrillator is a machine that starts the heart beating normally again after a
heart attack, by giving it an electric shock.

— A glucose meter for measuring sugar levels in the blood.

— A pace maker for reducing and increasing the count of the heart beats.

Regarding meteorological and oceanographic applications of electronics, it should
be mentioned that environmental monitoring is done through various sensors and automat-
ic weather stations. Some of them are:

— A barometer which is an instrument that measures air pressure and shows when
the weather is changing. It is used for predicting if the weather is good or bad. It gives an
atmospheric pressure level as an indication. If the pressure level is high, the weather is
good and, if the pressure is low, it means the weather is bad.

— An anemometer which is an instrument for measuring the speed of the wind, or of
any current of gas, and the direction of the wind.

— A tipping bucket rain gaugewhich is needed for measuring the rainfall periodically
stored in the automatic weather station such as a data logger.

— A hygrometer which is an instrument for measuring the humidity of the air or a gas.

— A drifter buoy that measures the current, temperature, and pressure levels in the
ocean.

— A data logger which is utilized for storing the data collected from various sensors
like the humidity, temperature, wind speed and direction, solar radiation, and rain scale.

Defence and aeronautical applications of electronics include missile launching sys-
tems, rocket launchers for space, aircraft systems, cockpit controllers, military radars and
boom barriers for military applications.

Text 9. Basics of Electrical Machines

Source: https://www.etechnog.com/2022/01/what-is-electrical-machine-
electrical .html
An electrical machine or electric machine is anything that reduces human effort with
the help of electrical energy and converts electrical energy into mechanical energy or me-
chanical energy into electrical energy.
The principle of operation of the most of the electrical machines is based on elec-
tromagnetism or electromagnetic induction or electrostatic energy or electromechanical
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force. Among others, electrical energy provides the most advantages. It is easy to transfer,
convert, and even store. The electrical machine or electromechanical machine allows hav-
ing more precise control over pure mechanical machines.

As the electrical machine converts electrical energy into mechanical energy or me-
chanical energy into electrical energy, it has an arrangement where the electric current can
flow. An electrical machine also may have mechanical parts. The electric machine can op-
erate with a single principle or the combination of different principles. The electric ma-
chine cannot be a stand-alone device. It is a circuit, a large arrangement, etc.

According to the power supply required for operation, electrical machines are divid-
ed into three major groups — AC machines, DC machines and universal machines. AC ma-
chines are those that operate with an alternating current or AC power supply and DC ma-
chines are those that operate with a direct current or DC power supply. As to universal
machines, they can operate with both AC and DC power supplies.

According to the function, electric machines can divide into two major types — static
machines and rotating machines. Static machines are those that have no rotating parts such
as a transformer and the rotating machine are those that have rotating parts such as electric
motors. The transformer basically works on the principle of electromagnetic induction.
Here two coils are magnetically linked to each other. Electrical energy is transmitted from
one coil to another coil by changing voltage and current but keeping constant power and
frequency.

The common and well-known examples of electrical machines are an electric motor,
an electric generator and an electric transformer.

Text 10. Types of Electrical Machines

Source: https://allabouteng.com/types-of-electrical-machines/

A device capable of inter-conversion between electrical energy and mechanical en-
ergy is called Electrical Machine. In simple words, an electrical machine converts electri-
cal energy into mechanical energy and vice versa. A transformer is also a kind of an elec-
trical machine with an exception that it converts voltage and current levels.

Electrical machines are classified into two main types — stationary electrical machines
and dynamic electrical machines. A stationary electrical machine is such kind of machine
which does not have any moving parts; in other words, they remain stationary throughout its
operation. A transformer is a stationary electrical machine, which does not have any moving
parts. It is a machine because there is a conversion between electrical and magnetic energy
between the windings of the transformer. It converts electrical energy into magnetic energy
and again into electrical energy with increasing or decreasing the AC voltage/current level
and maintaining the electrical frequency constant. It has two windings — a primary winding
and a secondary one. Both windings are wounded around a stationary iron core. The varying
AC current is applied to the primary winding, which creates a varying magnetic flux in the
core of the transformer. This varying magnetic flux induces an EMF in the secondary wind-
ing of the transformer, resulting in an AC current at the output.

Dynamic electrical machines consist of moving parts as well as stationary parts.
There are two types of dynamic electrical machines — an electrical motor and an electrical
generator. An electrical motor is a type of dynamic machine which converts electrical en-
ergy into mechanical energy. Electrical motors have a moving part called rotor and a sta-
tionary part called stator. Electrical motors generate a mechanical force due to the interac-
tion between the magnetic field and current in a conductor. There are two main types of
electrical motors — a DC motor and an AC motor. As to DC motors, wherever a current-
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carrying conductor is placed inside a magnetic field, it experiences a mechanical force.
The DC motor operates on this principle. The rotor is made up of multiple loops of con-
ductors, which is supplied by a DC source. The rotor is placed in a magnetic field. The
conductor experiences a force due to which the rotor rotates.

In AC motors, the stator is made up of winding which is connected to the AC volt-
age supply. It creates a rotating magnetic field. The rotor is made up of a conductor which
can easily conduct electricity. The rotor is placed inside the stator. Unlike DC motors, the
electrical supply is connected with the stator of AC motors. Due to the rotating magnetic
field produced by stator winding, an emf is induced in the rotor. This, in turn, creates its
own magnetic field opposing the stator’s magnetic field according to Lenz’s law. This
magnetic field tries to cancel out the stator’s rotating magnetic field by rotating the rotor
with exact same rotation speed.

Electrical generators are such types of electrical machines which convert mechani-
cal energy into electrical energy. Their operation is exactly opposite to the electrical mo-
tor. According to Faraday’s law, a conductor placed inside a varying magnetic field will
experience an induced emf. In other words, moving a conductor in a static magnetic field
will induce emf in the conductor. The rotor is rotated inside a magnetic field by any means
known as a prime mover. The resultant induced current (electrical energy) flows out
through the conductor.

Text 11. Electric Motor, Electric Generator and Transformer

Source: https://www.etechnog.com/2022/01/what-is-electrical-machine-
electrical .html

An electric motor is a machine that converts electrical energy into mechanical ener-
gy. Basically, it creates a rotating motion when electrical power is applied to it. The elec-
tric motor has a stator part and a rotor part. The rotor parts rotate. There are a lot of types
of electric motors that have different principles of operation. But the primary principle is
electromagnetism and electromagnetic induction.

An electric generator is a machine just opposite to an electric motor. It converts the
mechanical energy into electrical energy. When the rotor of the generator is rotated using a
prime mover it generates electricity in the form of alternating current or direct current. A
DC generator generates electricity in the form of the DC supply whereas an AC generator
generates electricity in form of the AC supply.

A transformer is also an electrical machine that transfers electrical energy by chang-
ing the voltage level. It is a static machine that means it does not have any rotating parts.
Basically, it has two inductive coils or a winding that are a primary winding and a second-
ary winding. The primary winding is connected to the power supply and the secondary
winding is connected to the load. There is no electrical connection between the primary
winding and the secondary winding. Electrical energy transfer with the help of the mutual
inductance.

Some other examples of electric machines are an eddy current dynamometer, an ed-
dy current clutch and an eddy current brake.

Electric machines are used everywhere — from our home appliances and kitchen ap-
pliances to industrial appliances. For example, an electric motor is used in a mixer grinder.
The electrical motor is utilized in cranes, elevators, lifts, lathe machines, etc. Electrical
transformers are used in substations, power generating stations, electrical appliances, etc.
The electric generator is used in power plants for electrical power generation purposes.
Some small generators are also used for the household management purposes.
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Text 12. Main Types of Electrical Power Supply

Source: https://www.etechnog.com/2019/11/electrical-power-supply-types-and-
their.html

As to types of an electrical power supply, their applications and uses, there are dif-
ferent types of electrical and electronics circuits we use to perform various types of tasks.
Electronics circuits do not use the same type of a power supply.

According to the polarity of the voltage and direction of current there are two main
types of the power supply — one is an AC power supply and another one is a DC power
supply.

As to the AC power supply, an AC or alternating current has no polarity. Its polarity
changes according to its frequency. In the AC power supply, the magnitude and direction
of the current also changing with time. The main source of the AC power supply is the al-
ternator which is an electrical machine that can convert mechanical energy into electrical
energy in the form of alternating nature. The AC power supply with a standard voltage and
frequency is mainly used to operate electrical appliances such as electrical motors, electri-
cal fans, air conditioners, pumps, refrigerators, etc.

The DC power supply has a fixed polarity. In the DC power supply, the magnitude
and direction of the current do not change with time. The DC has no power factor and no
frequency. The sources of the DC power supply are a battery, a solar panel, etc. Also, we
can convert the AC into the DC using the rectifier circuit. The DC power supply is mostly
used in computers, printers, televisions, music players, etc.

Text 13. Other Types of Electrical Power Supply

Source: https://www.etechnog.com/2019/11/electrical-power-supply-types-and-
their.html

Depending upon the voltage, current limit, size of the circuit, efficiency, noise, there
are different types of electrical power supplies we design according to our requirement.
Some important types of the electrical power supply include a transformerless power sup-
ply, a switched mode power supply, an uninterruptible power supply, a regulated power
supply and a linear power supply.

The transformerless power supply has no transformer for the voltage step down pur-
pose that’s why it is called a transformerless power supply. A series capacitor is used to
step down the 230V AC supply into our required voltage level. The series capacitor drops
the voltage. A bridge rectifier circuit using the PN junction diodes is used to convert the
AC into the DC. The transformerless power supply is generally used in low-cost electronic
devices such as rechargeable lights, DC fans, music systems, etc. The main advantage of
the transformerless power supply is that it is very small in size and low-cost. It can give up
to 80% efficiency.

The switched mode power supply or SMPS is an electronic power supply where
semiconductor devices, such as a MOSFET (metal-oxide semiconductor field-effect tran-
sistor), a IGBT (insulated-gate bipolar transistor), convert the AC to the DC or the DC to
the AC by high-speed switching mechanism. In the SMPS, a pulse width modulation
(PWM) technique is used for high-speed switching purposes. By varying the duty cycle,
the output voltage can be changed according to our requirements. The switched mode
power supply is used in the electronic devices or circuits where more than one power sup-
ply is required. For example, in a computer different circuits are used which take the dif-
ferent voltage and current. So, the SMPS provides power to them at different voltage and
current as required. The advantage of the switched mode power supply is that it dissipates
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very low power, in fact, an ideal SMPS circuit dissipates no power. It also has a high effi-
ciency, a very good voltage regulation, a lighter weight, etc.

The uninterruptible power supply (UPS) is an electrical power supply which is de-
signed to provide power to a load during emergency purpose or when the main input pow-
er supply fails. This power supply system uses electrical energy storage devices such as
batteries, supercapacitors to store electrical energy. The UPS system is used when a con-
tinuous power supply is needed. They are utilized in computers, servers, the electronic
testing machinery, the telecommunication equipment, etc.

The regulated power supply (RPS) is an electronic circuit that is designed for varia-
ble loads to deliver a stable direct current and keep the constant voltage across the load.
The regulated power supply circuit always keeps the constant voltage across the load by
changing the input current. The RPS is generally used in amplifier circuits, oscillator cir-
cuits, DC motors, etc.

The linear power supply is an electronic circuit that is designed to convert a variable
DC supply into a constant DC supply. It takes the variable DC supply in input and pro-
vides the stable DC supply in output. The linear power supply circuit has also a current
limiting function. The linear power supply is mainly used to provide power to electronic
ICs (integrated circuits).

Text 14. Electrical Hazards and Electrical Safety

Source: https://safetyculture.com/topics/electrical-hazards/

Electrical safety is a general practice of workers who are exposed to handling and
maintaining electrically powered equipment. It is a set of guidelines they follow to miti-
gate electrical hazards and prevent its dangerous effects in case of an incident. If workers
do not adhere to electrical safety, it can lead to accidents, near misses, or even fatalities.

Working around electricity can be very safe on the job site when workers properly
identify and control hazards. But, inadequate training, lack of experience, and failure to
recognize potential hazards could result in electric shock or death.

The construction industry is most in danger from electrical hazards, accounting for
52 percent of all electrical fatalities in the workplace in the US. Most of these incidents
and fatalities were caused by direct worker contact with overhead power lines and contact
with machines, tools, and hand-carried metallic objects. So how can we protect ourselves
against these dangers?

Let’s have a closer look at electrical safety precautions and electrical safety equipment.

Electrical safety precautions are specific control measures implemented to remove
electrical hazards and mitigate the risks of electrical accidents and injuries. Safety precau-
tions for working with electricity depend on the worker’s job instructions and their work-
ing environment. However, the most basic electricity safety precautions include clearly
understanding how electricity works, identifying and eliminating electrical hazards such as
poor cable management and lack of proper housekeeping, and wearing the appropriate
electrical personal protective equipment (PPE).

Electrical safety equipment is specialized PPE designed to protect workers from
general and specific electrical hazards. Generally, the most used electrical safety equip-
ment is insulated tools and PPEs like insulated gloves, mats, eye protection gear, and lad-
ders. Electrical safety equipment should also be used when doing specific types of electri-
cal testing, repair work, installation, machine tasks, or maintenance such as arc flash and
customized earthing and short-circuiting, among others. And for an extra layer of safety, it
helps to verify if your electrical equipment is certified by a nationally recognized testing
laboratory.
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Text 15. Examples of Electrical Hazards and Tips for Safety

Source: https://safetyculture.com/topics/electrical-hazards/

Electrocution is one of the most common hazards across construction sites accord-
ing to Occupational Health and Safety Act (OSHA). Identifying electrical hazards can help
raise awareness of the risks, their severity, and how they can harm workers.

Here are common electrical hazards in the workplace and electrical safety tips on
what you can do to mitigate these risks:

1. Overhead Power Lines: Overhead powered and energized electrical lines have
high voltages which can cause major burns and electrocution to workers. Remember to
maintain a minimum distance of 10 feet from overhead power lines and nearby equipment.
Conduct site surveys to ensure that nothing is stored under overhead power lines. Also,
safety barriers and signs must be installed to warn nearby non-electrical workers of the
hazards present in the area.

2. Damaged Tools and Equipment: Exposure to damaged electrical tools and
equipment can be very dangerous. Do not fix anything unless you are qualified to do so.
Thoroughly check for cracks, cuts, or abrasions on cables, wires, and cords. In case of any
defects, have them repaired or replaced. Lock Out Tag Out (LOTO) procedures should be
performed at all times before commencing electrical maintenance and repairs. LOTO pro-
cedures are there to protect all workers on a worksite.

3. Inadequate Wiring and Overloaded Circuits: Using wires of inappropriate size for
the current can cause overheating and fires to occur. Use the correct wire suitable for the
operation and the electrical load to work on. Use the correct extension cord designed for
heavy-duty use. Also, do not overload an outlet and use proper circuit breakers. Perform
regular fire risk assessments to identify areas at risk of bad wiring and circuits.

4. Exposed Electrical Parts: Examples of exposed electrical parts include temporary
lighting, open power distribution units, and detached insulation parts on electrical cords.
These hazards can cause potential shocks and burns. Secure these items with proper guard-
ing mechanisms and always check for any exposed parts to be repaired immediately.

5. Improper Grounding: The most common OSHA electrical violation is the im-
proper grounding of equipment. Proper grounding can eliminate unwanted voltage and re-
duce the risk of electrocution. Never remove the metallic ground pin as it is responsible for
returning unwanted voltage to the ground.

6. Damaged Insulation: Defective or inadequate insulation is a hazard. Be aware of
damaged insulation and report it immediately. Turn off all power sources before replacing
damaged insulation and never attempt to cover them with electrical tape.

7. Wet Conditions: Never operate electrical equipment in wet locations. Water
greatly increases the risk of electrocution especially if the equipment has damaged insula-
tion. Have a qualified electrician inspect electrical equipment that has gotten wet before
energizing it.

Text 16. Apps for Electrical Inspections

Source: https://safetyculture.com/topics/electrical-hazards/

Electrical inspections are conducted by electrical servicing companies to ensure a
property’s compliance with electrical safety laws and regulations. An electrical app aids
these firms to simplify their processes, from scheduling inspections to the issuance of an
electrical Certificates of Compliance (COC).

During an electrical inspection, a property’s electrical equipment undergoes quality
and safety checks to ensure that they are in working condition before being operated. In-

103


https://safetyculture.com/topics/electrical-hazards/
https://safetyculture.com/topics/electrical-hazards/

spections are often accompanied by site walkthroughs to detect and record electrical haz-
ards. Reports generated after electrical inspections should provide an overall assessment of
the worksite, training provided, and equipment used and present general recommendations
on areas for improvement. Failure to conduct regular electrical inspections can lead to ac-
cidents caused by electric shock or even death.

Traditionally, the electrical inspector’s findings and observations are recorded man-
ually on paper. Further, they have to go back to the office, review all observations, and
create an electrical COC if the client’s property has been proven to be compliant. This
cumbersome process makes critical data susceptible to damage and loss, in addition to the
storage and organization issues it presents.

A good electrical inspection software can solve this problem by converting paper
forms into digital ones. The convenience of using digital checklists can speed up and im-
prove the overall inspection and reporting process. As technology evolves, the electrical
inspection service industry has turned to digital and mobile solutions to improve its in-
spection workflows. Electrical apps have made the management of electrical inspections,
from scheduling to the issuance of electronic COCs, more efficient and systematic. Such
apps yield businesses invaluable time savings, productivity boosts, improved communica-
tion, and upgrades in operational efficiency.

Text 17. Basic Electrical Safety

Source: https://www.ehs.washington.edu/fire-life/basic-electrical-safety

We rely on electricity, but sometimes underestimate its capability of causing injury.
Even household current (120 volts) can stop your heart. UW personnel need to be aware of
the hazards that electricity poses, such as shock, fire and explosion, and either eliminate or
control those hazards.

1. Shock: Electrical shock happens when current passes through the body. Electrici-
ty travels through closed circuits, and people, sometimes tragically, can become part of the
circuit. When a person receives a shock, electricity flows between parts of the body or
through the body to a ground. This can happen if someone touches both wires of an ener-
gized circuit, touches one wire of the circuit while standing unprotected or touches a metal
part that has become energized.

Electrocution refers to the injury or lethal dose of electrical energy. Electricity can
also cause forceful muscle contraction or falls. The severity of injury depends on the
amount of current flowing through the body, the current’s path through the body, the
length of time the body remains in the circuit and the current's frequency.

2. Fire/Explosion: Electrical fires may be caused by excessive resistance that gener-
ates heat from any of the following:

— Too much current running through wiring where overcurrent protection fails or
does not exist.

— Faulty electrical outlets resulting in poor contact or arcing.

— Poor wiring connections and old wiring that is damaged and cannot support the load.

An explosion can occur when electricity ignites a flammable gas or combustible
dust mixture in the air. Ignition from a short circuit or static charge is possible.

Here are the electrical safety basics:

— Don’t work with exposed conductors carrying 50 volts or more.

— Make sure electrical equipment is properly connected, grounded and in good
working order.

— Extension cords may not be used as permanent wiring and should be removed af-
ter temporary use for an activity or event.
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— Surge suppressors with built-in circuit breakers may be used long-term and are
available with three-, six- and 15-foot-long cords.

— High amperage equipment such as space heaters, portable air conditioners and
other equipment must be plugged directly into permanent wall receptacles.

— Do not access, use or alter any building’s electrical service, including circuit
breaker panels, unless you are specifically qualified and authorized to do so.

— Wet environments can increase the risk of an electrical shock. When using elec-
tricity in a wet or damp location, including outdoor locations, a Ground Fault Circuit Inter-
rupter (GFCI) must be used. The GFCI ensures that any electrical shock is brief. Although
painful, it wouldn’t be fatal because the GFCI creates a ground fault or leak in the current.

— To prevent electrical hazards, always make sure equipment is properly grounded.
Electrical grounding provides an alternate path for electricity to follow, rather than going
through a person. Equipment with a grounding prong must be plugged into an extension
cord with a ground; the grounding plug should not be removed from the equipment.

— Maintain at least 30 inches of clearance in front of electrical panels to ensure a
safe environment for facilities workers.

— Make sure that all junction boxes are covered.

— Avoid activities that require training. They include: working with exposed conduc-
tors carrying 50 volts or more; making repairs or alterations to any electrical equipment;
opening up the case, or removing barrier guards, of any equipment that utilizes electricity;
using any tools or a meter to measure for the presence of electricity; reseting a tripped cir-
cuit breaker, or replace a blown fuse. Ask a qualified person to perform these tasks.

Text 18. Electrical Drive Mechanisms for Agricultural Vehicles

Source: https://www.stw-mobile-machines.com/en/case-studies/detail/ropa/

Many self-propelled harvesting machines have extremely high-performance require-
ments, not just for the drive, but also during the processing of harvested goods. Although the
tried and tested drive system representing the status quo is a hydraulic system, alternative
drives are being investigated due to the frequently poor efficiency factors shown. The gen-
eral trend to electrification would appear to open up a major savings potential, in particular
in case of high performances. The proof for the correctness of this theory has now been pro-
vided by the companies Sensor-Technik Wiedemann (STW) and ROPA together with the
TU Dresden within the scope of a project supported by the Bavarian State.

The starting point was the tried and tested hydraulic and hydrostatic drive systems,
which, due to decades of development, feature a comprehensive modular system. Over
these decades of development, the technology was adapted to the vehicles, and the con-
cepts were harmonized from diesel via pumps right up to the drives. In spite of these ef-
forts, the drives as a whole achieve only moderate efficiency factors. Electric drives, on
the other hand, score points through their high efficiency factors in almost all operating
conditions and are extremely easy to control. They offer decisive advantages for this rea-
son alone. The aim of the State support was to provide both theoretical and practical veri-
fication of an increase in efficiency through the use of electric drives and to make the ex-
periences and methods obtained also available for the evaluation of other machines. A fur-
ther objective was to develop a system environment, which permits reliable operation of
the drives in the frequently adverse ambient conditions and allows development of the full
potential of control, build-up, power transfer, storage etc. for the machine manufacturer.

The STW started with the development of such drives in 2001 and has been able to
gather a lot of experience in extreme ambient conditions, such as for example the use of
their products in the Pistenbully by Kédssbohrer. This created the optimum prerequisites for
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the definition, together with the research conducted by the TU Dresden, of a system envi-
ronment which permitted mobile machines in all branches such as construction machines,
passenger and load transporters and special applications such as garbage trucks, aircraft
towing vehicles and much more to operate using this technology.

Each of the development steps was checked with ROPA regarding the requirements
placed on beet harvesters. In order to retrofit the hydrostatic vehicle drive to a diesel-
electric version with comparable performance data, the actual condition is first recorded,
and this not only in normal harvesting operation, but also under peak loads. The measure-
ment data from a real field operation was assessed, and load collectives formulated via
class frequency and average length of stay distributions.

Parallel to the retrofitting of the vehicle with an electric drive system, the simulation
of the conventional hydraulic and the alternative electric drive took place. In the models,
the complete drive line from the diesel engine via the generators and the electric motors
(electrical drive line) or via the pump and hydro motors (hydraulic drive line) were depict-
ed via the mechanical central drive right up to the wheel-ground contact. The simulation
can supply comparative statements on the performance capability, the efficiency factor and
the expected fuel consumption between the hydraulic and the electric drive.

The increase in the efficiency factor of the drive lies within a range from 20 to 30
percent points in accordance with the simulation results. The fuel consumption could be
lowered in the simulation by up to 30 %. The initial field tests under realistic conditions
confirmed the results. Under normal harvest conditions, with both versions of the beet
harvester in a direct comparison, the electrically-powered Euro Tiger displayed surprising-
ly agile characteristics and did not display any weaknesses even under full load.

This highly promising approach now had to be confirmed using suitable measure-
ment methods. For this purpose, the TU Dresden developed procedures in order to obtain
reliable results under comparable conditions. The necessity of remaining independent of
non-measurable loads occurs in almost all comparison journeys, as in the hydraulic ver-
sion the exact amount of power emitted cannot be measured or can only be measured with
a great deal of effort. In this specific case, the digging unit is pushed through the earth in
order to dig out the beets. Even minor fluctuations in submersion depth can cause the per-
formance requirements of the drives to fluctuate by 10-20%. The measuring procedure did
not utilize the digging unit, and simulated the harvesting operation through a braking vehi-
cle, which accurately determined the load through traction force measurements. The re-
sults impressively confirm the simulations. At an uprooting speed of 6 km/h, the efficiency
increases in the simulation totaled 24.8%, and 24.1% in reality. The measurements contin-
ued to show that the electric drive is superior in all operating conditions and that the dis-
tance continues to increase at high speeds. As the hydrostatic drive reaches its limits sub-
stantially earlier, the design of the engine and transmission can also be revised. Subject to
a transmission adaptation, the electric drive can be reduced by approximately one quarter
in order to reveal comparable traction forces.

The measurements of the diesel savings lay at approximately only 15%. This result
was under no circumstances a surprise, although the expectations lay at 20%. The cause of
the low diesel savings was the increased consumption required for the additional cooling
of the electrical system and the differences reasoned in the efficiency of the two diesel en-
gines. This includes the fact that the measurement of the consumption revealed many er-
rors, as only short measurement cycles with very low consumptions were possible. The
losses of the cooling system can be compensated for through a consistent transfer to elec-
tric drives through the loss of the hydraulic system. Due to the higher efficiency factor of
the electrical systems, less cooling power is required overall, which then leads to further
savings.
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In the current stage of development, many compromises have had to be made in the
mechanical structure. In a series machine, further improvements would be added which
would then make diesel savings of up to 30% possible as a result.

To sum up, it should be mentioned that the complex investigations of the TU Dres-
den with their scientific precision clearly proved that the use of electric drives in harvest-
ing machines is expedient in spite of the limited number of operation days per year. Alt-
hough the full savings potential has not yet been exhausted and the electric drives have
certainly not yet reached their final possible price in this stage of development, a positive
cost/benefit balance can already be achieved within only a few years. Within the scope of
the State support, it was also possible to show that electric power transmission can open up
further potentials due to its outstanding control characteristics, if an adaptation of the ma-
chines and devices is conducted based on this technology.

Text 19. Electrical Systems for Agricultural Buildings

Source:https://digitalcommons.unl.edu/cgi/viewcontent.cgi? article=1594 &context=

extensionhist

Agricultural buildings — especially those used to house livestock, require special
care in selecting wiring materials, wiring methods and electrical equipment because of
corrosive dust, gases and moisture. These special requirements apply to adjoining areas
such as feed and utility spaces as well. A power supplier’s customer service representative
can help assure proper planning of all components of the electrical system.

Each building should have only one electrical service. The service entrance panel must
have a main service disconnect and should be surface mounted on a fire-resistant surface in a
clean, dry room. If the panel must be located in an adverse environment, use a dusttight, wa-
tertight, corrosion-resistant enclosure. If the panel is mounted on the outside of the building,
all openings between the enclosure and building (including conduit) must be sealed with elec-
trician’s putty. Do not use silicone caulk or foam-in-place insulation products.

Panels mounted in a building must have at least a 1/4-inch air space between the
mounting surface and enclosure. Never recess panels into exterior walls as condensation
causes accelerated corrosion. Locate all panels with at least 3 feet of clear open space in
front and so the door can be opened a full 90°. The space in front of an electrical panel
should not be used for storage. Easy access is required for servicing and in case of an
emergency.

All service entrances must be provided with a grounding electrode (ground rod,
minimum 8 feet) and a properly sized grounding electrode conductor properly clamped to
the electrode. This conductor and grounding electrode must be installed and protected to
minimize the risk of physical damage. The resistance from the grounding electrode to the
surrounding soil must be 25 ohms or less. Where multiple ground rods are used to reduce
resistance to ground, separate the rods at least twice the length of the ground rods and in-
terconnect with a copper conductor and clamps approved for burial.

As to wiring location, all wiring (cables and conduit) must be surface mounted to
facilitate maintenance and inspection, minimize rodent damage and reduce moisture mi-
gration. Under no circumstances wiring should be concealed within the walls or extended
into the attic or ceiling spaces. Holes through the inside finish material and vapor barrier
destroy the effectiveness of the vapor barrier.

Attach surface wiring in machinery storage facilities, free-stall barns, and similar
structures underor to the sides of trusses and to the sides of poles and columns. Provide
protection (conduit, wood overlay, etc.) for all wiring within 8 feet of the ground or floor
surface. In horse and goat barns, provide protection to a height of at least 10 feet. A gen-
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eral rule of thumb is to provide protection for all equipment within two times animal
height above the floor.

A type UF or an underground feeder cable is required in all damp, corrosive areas of
agricultural buildings. Weatherproof connectors and fittings are a required part of the sys-
tem. Attach cable with nonmetallic cable straps and corrosion-resistant nails. A type NM
or a nonmetallic cable may not be used in agricultural buildings.

Use nonmetallic conduit where multiple circuit conductors are needed or where wir-
ing is subject to physical damage. Use appropriate conduits for general wiring and where
mechanical protection is needed. Surface mount all conduit.

Where conduit passes between areas with different temperatures, the conduit must
be sealed with electricians’ putty, or equivalent. Do not use silicone caulk. Metallic con-
duit is not appropriate in most agricultural buildings. Gases and moisture in agricultural
buildings lead to rapid deterioration of all types of metallic conduit. Electrical Nonmetallic
Tubing (ENT) is not permitted in agricultural buildings.

To prevent breakage of conduit or equipment due to thermal expansion-contraction
of nonmetallic conduit, use one 6-inch expansion joint per 50 feet of conduit. Additional
expansion joints are required on installations subject to extreme temperature variations. An
expansion joint is required between all rigidly mounted equipment, such as light fixtures.
Conductors used in conduit must be approved for use in wet areas.

Text 20. Electrical Equipment for Agricultural Buildings

Source:https://digitalcommons.unl.edu/cgi/viewcontent.cgi? article=1594 &context=

extensionhist

All equipment and all metallic components of the electrical system and building
within 8 feet of the floor or soil surface must be bonded to the grounding electrode system.
A grounding electrode (rod) at the site of a piece of metallic equipment is not permissible,
except as a complement to a grounding conductor (bare copper or green insulation) from
the service distribution panel. The soil is not permitted to be used as the only path for
grounding circuits. All high-pressure power washers must also be equipped with ground
fault circuit interrupters (GFCIs) for added protection.

Equipment grounding conductors must be kept electrically separate from other
grounded conductors in the electrical system except at the service entrance. The equipment
grounding conductor is intended to carry current only in the event of an electrical fault.

Corrosion of metallic conduit, boxes and fixtures frequently leads to electrical sys-
tem failure. Boxes and fixtures made of a nonmetallic material or corrosion-resistant stain-
less steel, i.e., non-magnetic, are recommended for all agricultural buildings and are re-
quired in any building housing livestock or containing corrosive dust. Select equipment
designed for use with dust-tight and watertight conduit and cable fittings. Plastic boxes de-
signed for use in residential or other clean, dry environments are not permitted in agricul-
tural buildings.

Equip all devices with dust-tight and watertight corrosion-resistant, gasketed covers.
When mounted on a vertical surface, hinge the cover at the top. Single pole switches in-
stalled with spring-loaded covers must be installed so they are ‘off’ when in the down po-
sition. A preferred alternative is to use switches with external levers or weatherproof
pushbutton covers. Surface-mounted fixtures made of thermosetting plastic are not permit-
ted in agricultural buildings. Install combination fuse and switch devices in nonmetallic
boxes with covers. Thermostats must be made of corrosion-resistant material and must be
in watertight and dust-tight enclosures.
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Use dust and moisture tight nonmetallic fixtures with shatterproof, vapor tight globes
for incandescent light bulbs. Observe wattage limitations of fixtures when planning the
lighting system. Special high temperature wire is required in some incandescent fixtures.

Whenever possible, cable or conduit should enter boxes and panels from the side or
bottom. This will minimize the dripping of condensation onto electrical contact surfaces
and reduce corrosion. Boxes for single outlets and switches may have to be wired from top
and bottom. Alternatively, such boxes can be mounted sideways and wired from each side.

All electrical devices in agricultural buildings must be surface mounted. A mini-
mum clearance of 1/4-inch is required between all boxes and the mounting surface to re-
duce entrapment of moisture, dust, and other corrosive materials. Never recess boxes or
other electrical equipment enclosures into exterior walls. The inability to adequately insu-
late between the backside of electrical panels and boxes and outside walls allows conden-
sation to form in the devices and accelerates corrosion of electrical equipment.

Switches, receptacles, and other devices must be located 4-6 feet above floor level
to minimize potential damage from animals and equipment. Additional protective devices
and methods are required where electrical equipment is accessible by animals such as
cows, horses and goats. Avoid excessively high mounting heights which limit access for
servicing or access and operation during an emergency.

Text 21. Electrical Appliances for Agricultural Buildings

Source:https://digitalcommons.unl.edu/cgi/viewcontent.cgi? article=1594 &context=

extensionhist

As to suspended appliances, support suspended lighting fixtures, heating appliances
and other electrical devices by chain or other mechanical method. Do not support any
equipment by the power cord, conduit or electrical cable. The support should extend from
a solid mounting at the ceiling and be attached to the appliance. Use porcelain sockets for
all lamps designed to produce heat. Fixtures made of rubber and plastic are not acceptable.

Totally enclosed motors designed for farm service are essential for long life in the se-
vere environment of agricultural buildings, especially feed processing areas and facilities
used to house animals. Permanent wiring of all fixed motors is recommended. Do not con-
nect permanently installed equipment with plug and cord. The continually open receptacles
destroy the integrity of the electrical system. Wire movable equipment and equipment which
vibrates during operation with flexible cord or liquid-tight flexible nonmetallic conduit. Use
conductors with stranded wires. Wire outdoor equipment such as floating pumps or aerators
with an appropriate type of flexible cord. Do not use submersible pump cable because sun-
light (ultraviolet radiation) quickly destroys the insulation of such cables.

All electrically heated stock waterers must have a grounding conductor from the
service entrance to the waterer to assure a low impedance (resistance) path and sufficient
current flow to trip a circuit breaker or blow a fuse in the event of an electrical fault. A
grounding electrode may be installed at the waterer for added protection. However, a
grounding electrode is not, by itself, sufficient. A switch with a properly sized fuse adja-
cent to the waterer offers convenience and additional safety. Install a ground-fault circuit-
interrupter (GFCI) device near the waterer for added safety and protection. Electric heat
tape is commonly used to prevent freezing of exposed water lines. To reduce the risk of
electrocution, use only three-wire (third wire grounding) heat tapes.

All metallic building components within 8 feet of the floor or soil surface must be
grounded. This includes all materials such as siding, structural frames, rain gutters, feed-
ers, grates, gates, farrowing crates, free-stall dividers, milking parlor equipment, etc. Alt-
hough these components may have individual ground rods, they must also be bonded to
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the electrical grounding electrode system servicing the building. Metallic parts that are not
likely to become energized do not need to be grounded.

Where building openings are used for the transfer of materials between the inside and
outside of the building, the point of attachment of conductors must be out of reach. The
point of attachment of overhead wires should not be closer than 10 feet to either side of the
opening and 3 feet above it. Under no circumstances should electrical conductors be at-
tached below such openings. Attach overhead wires in a way that ensures portable elevating
equipment can be maneuvered into openings without making contact with overhead wires.

Most livestock operations require standby electrical power. A double-throw transfer
switch must be installed so the generating equipment is isolated from incoming power
lines at all times. This protects servicemen from any on-farm generated power feeding
back over the supply lines and eliminates potential damage to the generating equipment
when normal power is restored. The transfer switch also provides a convenient means to
disconnect power to the entire farmstead for servicing and in case of an emergency.

Surge or lightning arresters are necessary to safely lead transient overvoltages to
ground and to protect equipment. Such protection becomes increasingly important as the
use of computers and other electronic equipment and controls increases. Install surge and
lightning arresters on the outside of boxes and panels.

Equip buildings, silos, feeding systems, etc., with a lightning protection system. A
complete system includes air terminals ("lightning rods"), connecting cables and clamps,
and grounding electrodes. Lightning protection system grounding electrodes may not be
used as the required grounding of the electrical system. However, the lightning protection
system grounding electrodes and cables must be bonded to any metallic equipment (e.g.,
building siding) within 6 feet of lightning protection system components. Do not allow
aluminum grounding cables to come in contact with painted, galvanized, or bare steel
roofing, elevator leg supports, etc.

In addition to good wiring practices, to reduce the possibility of extraneous voltage
problems, in some instances a four-wire service for 230-volt single phase installation may
be desirable. If a four-wire service is used, grounded neutral conductors and equipment
grounding conductors must be kept electrically separated except at the main farm service
disconnect. The grounding conductor must be copper if placed underground. A four-wire
service is not recommended except where it has been shown to be appropriate through
proper testing. However, service entrance panels at all individual buildings still require
connection to a grounding electrode and the bonding of all branch circuit equipment
grounding conductors to the grounding electrode. Equipping milking centers with an equi-
potential plane and voltage ramp will reduce the risk of extraneous voltage problems af-
fecting cows during milking.

As to fences and cow trainers, locate electric fence chargers at least 10 feet away
from buildings to reduce the risk of damage by lightning. Do not connect the output
ground terminal of any charging device to the electrical system.

3.2. Auto electronics
Text 1. Auto Electronics: Sensors

Sources: https://autoedu.info/en/autoelectronic/,
https://autoedu.info/en/autoelectronic/sensors/
Vehicles have many electronic systems to control the operation of mechanical and
electrical systems. They monitor and control engine operation, braking, steering, safety,
protection, multimedia, and others.
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Electronic work control is performed through a network of electronic components.
The electronic control unit (ECU) controls and manages a process, monitors the correct-
ness of all parts and functions, communicates with other control units, and informs the
driver about the system state on the dashboard and information panel. Through the diag-
nostic connection, the service technician exchanges data with the electronic control units,
which makes it easier to check the correctness and detect faults in the vehicle. The speci-
ficity of the operation of electronic systems requires a different approach to diagnostics,
detection of malfunctions, repairs or replacing parts of electronic systems.

Greater safety, security, comfort, and reduction of exhaust gas emissions on vehicles
with easier and faster service enables the use of electronically controlled systems. One of
the indispensable elements of electronic control is sensors. They are a kind of ‘sense’ that
constantly tracks, monitors, and measures the parameters of various systems on vehicles.

Modern vehicles have a large number of electronically controlled systems whose
function is based on sensors. Sensors can be divided based on the measurement quantity
that is monitored, measured, and converted into a suitable electrical signal.

There are sensors on the vehicles:

— mode;

— temperature;

— movements;

— position;

— distances;

— direction of movement;

— positions, speeds, and accelerations (angular, linear);

— elapsed time and frequency;

— noise and vibration;

— liquid level;

— pressure (absolute, differential, atmospheric);

— flow;

— number of rotations (rpm);

— forces and moments;

— mechanical stress;

— orientation;

— fluid viscosity;

— electrical voltage and amperage;

— humidity and rain;
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— light intensity;
— gas concentrations.
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Correct and reliable vehicle operation depends on correct and accurate sensors. The
ECU constantly checks the correctness of the sensors during system operation. Also, ser-
vice technicians check the correctness of the sensors through the vehicle maintenance and
repair process. That is why service technicians must have a good knowledge of the role,
mode of operation, and procedure of sensor testing.

Text 2. Mode Sensors

Source: https://autoedu.info/en/autoelectronic/sensors/mode-sensors/

Mode sensors inform the electronic control unit (ECU) about the current state (on or
off) of a device, function, or system on the vehicle. Based on the data from the mode sen-
sor, the ECU monitors whether the monitored system is on or off. Also, when the ECU
gives the order to turn on/off a device, it receives feedback from the mode sensor as to
whether its order is executed.

There are various examples of the use of mode sensors on vehicles:

— lighting on the vehicle;

— turning on stop lights when pressing the brake pedal (ECU ABS or lighting);

— starting of air conditioners (ECU engine, air conditioning);

— detection of the door, trunk, and hood opening (ECU central electronics);

— detection of fastening of seat belts (ECU airbag);

— parking brake release detection (ECU ABS, engine);

— determining the position of the gear lever (ECU engine, gearbox);

— detection of pressing the clutch pedal (ECU engine, gearbox);

— determining the position of the throttle valve at idle speed, etc. (ECU engine).

Condition sensors exist as buttons and switches.

We distinguish mode sensors with positive and negative power supplies. A mode
sensor with a positive supply on one port has a permanent plus, while the other port is via
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a conductor connected to the ECU.

Brake pedal button

+B "o

button/switches
(mode sensor)

Connecting mode sensor with positive power supply and ECU

When the switch/button is open (OFF), the ECU input disconnect from the plus
power supply (+B). Then the output (control) point ECU is at the mass potential. Since the
output voltage is equal to 0 V, the electronic control unit recognizes the state of the sensor
— OFF.

When the switch/button is closed (ON) the plus power supply is supplied to the
ECU input via the switch/button. The resistor I separates the mass from the input voltage,
so the output signal is equal to the supply +B, which corresponds to the state of the sensor
of the controlled device — ON.

'ECU 'ECU
+B omo" E B DI +B I =
OFF : ON !
¢ —ipV ; +B
Switch ECU
Open (OFF) oV
Closed (ON) +B

Open/closed (OFF/ON) mode of the sensor with the positive supply

Possible malfunctions in the operation of the mode sensor are:

— defective switch/button;

— sensor power open circuit (in this case +B);

— open circuit between the sensor and ECU;

— interruption of the power supply from the ECU (in this case minus is ground).

Testing the correctness of the mode sensor is performed with an ohmmeter when the
system is without power or when the sensor is disconnected. The resistance at the termi-
nals is measured when the button/switch is open and closed. When the button/switch is
open (OFF), the measured resistance should be infinite, and when it is closed (ON) 0 Q.
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Mode sensor test

After checking the sensors, test the power supply. In the case of mode sensors with a
positive power supply, the sensor comes from the mains plus supply (+B) and the ECU
minus.

Finally, the output signal sent to the ECU is measured. The measurement is per-
formed with a voltmeter or oscilloscope. When the sensor (button/switch) is open the out-
put signal is 0 V. When it is closed, the ECU value of the voltage signal is equal to the
supply voltage +B.

12V

OFF ON

ov

Mode sensor output signal with the positive supply

Text 3. Mode Sensor Test

Source: https://autoedu.info/en/autoelectronic/sensors/mode-sensor-test/

All mode sensors on vehicles have the same purpose and the same principle of oper-
ation. They convert the current mode through buttons or switches into an electrical signal
and send it to the electronic control unit (ECU) for further processing. Button/switch acti-
vation can be done mechanically, pneumatically, hydraulically, thermally, or electrically.

Possible malfunctions and the test method are the same for all mode sensors. Mal-
functions that can occur on the mode sensor are: faulty button/switch, interruption of the
sensor’s power supply (plus or minus depending on the type of power supply), interruption
of the power supply from the ECU (plus or minus), or open-circuit between the sensor and
the ECU or the power supply.

When the mode sensor is suspected to be defective, we first determine the vehicle’s
malfunction through system diagnostics. Then we get information about the mode sensor
from the information system (installation position, wiring diagram, actual values, recom-
mended test procedure, etc.).
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The test procedure begins with disconnection by removing the socket from the mode
sensor. With the given contact on the starting switch of the vehicle, we measure the power
supply at the removed socket. In the event of a power failure in the outlet, detailed testing
continues to determine the cause of the malfunction. It is checked whether there has been
an interruption of the power supply from the network or the ECU. Then it is checked that
the connection line is not the cause of the power interruption.

If there is power on the socket, we proceed to check the correctness of the but-
tons/switches.

When the malfunction is detected and eliminated, a final check of the correctness of
the mode sensor on the vehicle is performed through diagnostics. The described test pro-
cedure can be applied to all mode sensors on vehicles. To test the mode sensor, follow
these steps:

1. Preparation for sensor check: Check the correct operation of the mode sensor on
the vehicle. View the wiring diagram, sensor location, and other test instructions. Get to
know about the possible malfunctions of the mode sensor.

2. Sensor diagnostics: Read diagnostics and sensor operation via ECU. Remove the
socket from the button/switch and test the power supply. Check the functionality of the
buttons/switches. Determine the cause of the malfunction.

3. Check after repair/replacement: Repair/replace the faulty component. Place the
removed components and connect the socket to the mode sensor. Test the correctness of
the mode sensors on the vehicle and through diagnostics.

Text 4. Temperature Sensors

Source: https://autoedu.info/en/autoelectronic/sensors/temperature-sensors/

Temperature sensors use temperature-variable resistors (thermistors). There are two
types of temperature variable resistors: negative temperature coefficient (NTC) and posi-
tive temperature coefficient (PTC). With NTC, the resistance decreases with increasing
temperature and vice versa. With PTC, it increases with increasing temperature and vice
versa. On vehicles, NTC resistors are most often used as temperature sensors.

There are various examples of the use of temperature variable resistors as tempera-
ture sensors on vehicles. They are most often used to measure temperature:
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— engine coolants;

— intake air;

— ambient air;

— air in the cabin;

— fuel;

— exhaust gas;

— engine oil;

— gearbox oil;

— air conditioner evaporator, etc.
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Temperature sensors measure the current temperature and convert it into a corre-
sponding resistance, i.e., into a voltage. They are connected to control units to which they
send data on the current temperature of the monitored area in the form of an electrical sig-
nal. The temperature sensors are supplied from the ECU with a constant DC voltage of 5
V through a series-connected resistor of constant resistance R. Together they form a volt-
age divider through which the ECU receives a voltage signal equivalent to the measured
temperature.

NTC

Circuit of temperature sensor and ECU

Possible malfunctions in the operation of the state sensor are:
— defective temperature sensor;

— open circuit between the sensor and ECU;

— interruption of the power supply from the ECU.

Testing of the NTC temperature sensor is carried out:

— ECU diagnostics;
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— by checking the power supply of the sensor;

— by checking the resistance or output voltage of the sensor at different tempera-
tures;

— by checking for open (A) and short in the circuit;

— by recording the oscillogram during the operation.
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Testing the temperature sensor by checking the resistance

The ECU constantly checks the correctness of the temperature sensor and can rec-
ognize certain irregularities, such as an open and a short circuit. The ECU stores errors as
fault codes. However, when the temperature sensor’s output characteristic is disturbed, it
begins to ‘lie’ and display the wrong temperature. The ECU cannot recognize the change
in sensor output characteristics and incorrect measurement. By testing the sensor, we can
establish the deviation from the actual value. That is why it is necessary to read the actual
values from the information system to check the correctness of the temperature sensor.

The procedure for testing the temperature sensor is as follows:

1. We use the diagnostic device to read fault codes and actual values from the tem-
perature sensor.

2. From the information system, we check the place of installation, the actual values
for testing, and the circuit diagram.

3. We remove the socket from the temperature sensor. When the starting switch is
on, we measure the supply voltage from the ECU on the socket connections. When there is
no power, we check the condition of the cable for breaks and short circuits. If the cable is
correct, we measure the supply voltage at the ECU connectors themselves, which tests the
correctness of the control unit itself.

4. We check the correctness of the temperature sensor by measuring the resistance
or the output voltage at different temperatures. We compare the obtained measurement re-
sults with the actual values from the information system. Likewise, we can establish the
correctness of the sensor by recording the oscillogram of the output signal during opera-
tion.

The control unit monitors the temperature sensor only in the electrical correctness
part. The ECU can recognize open circuit plus line, open circuit minus line, and short-
circuit. When the temperature sensor is working, the output signal is between 0.5 and 4.5
V. When there is an open circuit in the plus or minus line, the output voltage is 5 V, and
when there is a short circuit, the output signal is 0 V. In this way, the ECU recognizes the
failure and stores the fault.
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Text 5. Testing Temperature Sensor

Source: https://autoedu.info/en/autoelectronic/sensors/testing-temperature-sensor/

Diagnostics and measurements are used to test the temperature sensor. Temperature
sensors are thermistors that change their resistance as the temperature changes. The use of
NTC resistors on vehicles is frequent. There are examples (exhaust gas temperature sen-
sors) where PTC resistors are also used. Regardless of whether the temperature sensors
measure the temperature of the engine, intake air, outside air, cabin air, oil, etc., they all
have the same correctness check procedure.

When the malfunction of the temperature sensor is suspected, the system diagnostics
is performed first by reading the fault codes and the current actual value. Control units
(ECU) receive data on the current temperature of the monitored area from the sensor. In
addition, they check the electrical integrity of the sensor itself to ensure that there is no
open circuit in the plus or minus line or a short circuit. When the ECU detects an electrical
malfunction of the temperature sensor, it stores the fault code and lights the malfunction
indicator lamp on the dashboard. In most cases, after a detected malfunction (open or short
circuit) in addition to the fault code, the ECU takes the memorized substitute value for the
temperature and continues with the system management. The only thing EUJ cannot rec-
ognize is when the temperature sensor starts to ‘lie’ and sends the wrong data for the tem-
perature of the measuring area. Therefore, in addition to diagnostics, it is necessary to per-
form additional measurements on the sensor.

The next step in determining the malfunction is to get to know the electrical connec-
tion diagram, the position of the sensor on the vehicle, the procedure and the necessary
measurement values for testing. The first test refers to checking the ECU’s power supply
to the sensor. At the same time, we test the correctness of the connection cables between
the ECU and the temperature sensor. We remove the socket from the sensor, activate the
power supply by making a contact and measure the supply voltage at the socket connec-
tions. Most often, the supply voltage of the sensor from the ECU is 5 V. If we find that
there is no power or the voltage is of a different value, we approach the check from the
socket to the ECU. The cause of the lower voltage value can be a bad contact on the sensor
socket or the ECU. The absence of voltage can cause a break in the plus or minus lines, a
short circuit, or a break in the power supply from the ECU.
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Temperature sensor circuit Engine coolant temperature sensor

If there is power at the socket connections, we proceed to check the temperature
sensor. For each sensor from the information system, we receive resistance and/or output
voltage data depending on the temperature in the form of a table or graphic dependence.
For different temperatures, we measure the output resistance and/or voltage on the sensor
and compare the obtained values with those required from the information system. If the
values differ, it means the sensor is ‘lying’, and we replace it with the correct one.
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Finally, through the diagnostic device, we check the change in the output signal with
the temperature change. Also, we can check the accuracy of replacement data in ECU by
simulating open and short circuits. We read the data for the replacement values from the
information system for the given temperature sensor.

To test the temperature sensor, follow these steps:

1. Diagnostics ECU: Perform system diagnostics by reading fault codes and the ac-
tual value from the temperature sensor.

2. Sensor power supply check: Get to know the system from the information system
by reading the electrical diagram, sensor installation position, actual values, etc. Remove
the socket from the temperature sensor. Activate the power supply and measure the power
supply at the socket connections. Compare the obtained value with the required one.

3. Temperature sensor check: Measure the resistance of the temperature sensor. If it
is necessary to remove the sensor, heat it and read the resistance of the sensor by measur-
ing the temperature. Compare the resistance values with those required from the infor-
mation system.

4. Output signal check: Start the engine and monitor the temperature change via the
diagnostic device. Check the replacement values by simulating a line open and a short cir-
cuit. Compare the obtained results with the required ones.

Text 6. MAP Sensor Test

Source: https://autoedu.info/en/autoelectronic/sensors/map-sensor-test/

The control units of the injection system to determine the amount of injected fuel
and the formation of the combustion mixture require a constant flow of data on the mass of
the intake air. One way to determine the air mass is to measure the absolute pressure of the
intake manifold during engine operation. A MAP (Manifold Absolute Pressure) sensor
measures air pressure in the intake manifold. In combination with the MAF (mass flow
sensor), the MAP sensor controls the operation of the EGR valve.

Regardless of MAP sensor type (capacitive, resistive tensometric, or piezoelectric)
procedure for correctness testing is the same. For its operation, the MAP Sensor requires a
constant power source of 5 V, which it receives from the ECU via two conductors (plus
and minus). The third conductor is for the output signal of the measured pressure value
from the MAP sensor to the ECU.

Sx Ecu2

+ u—

B| P

U

MAP sensor Map sensor circuit

The electronic control unit powers the sensor and constantly monitors its operation.
If the ECU registers a malfunction, it stores the fault code and lights the malfunction indi-
cator lamp on the dashboard. The ECU can detect a sensor malfunction, sensor circuit
faults, damage, contamination, or poor sealing in the intake manifold. Electrical faults are
registered, power failure, short circuits, and interruption of the output signal supply from
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the MAP sensor in the intake manifold.

First, system diagnostics and fault code reading are performed. If there is a fault for the
MAP sensor stored in the fault memory, this is the starting point from which to start the sensor
test. Next, as part of the diagnostics, the actual values from the MAP sensor are read and com-
pared with the required ones from the information system. In the end, recording and analysis
of the oscillogram of the MAP sensor’s operation as seen by the ECU is performed. This re-
cording is done during idling, gentle acceleration and accelerator pedal release, and sudden
acceleration. Oscillogram analysis checks the response of the MAP sensor to changes in the
operating mode and the accuracy of the air pressure readings in the intake manifold.

After diagnostics, the power supply is checked. In the information system, we get
acquainted with the electrical connection diagram, the arrangement of pins on the sensor
socket, the required range of supply voltage, and possibly the recommended test proce-
dure. The measurement of the sensor’s power supply is performed with the given contact
on the switch near the steering wheel. If there is no voltage, the power supply has been in-
terrupted, and the causes can be: the opening of the plus and/or minus line, a short circuit,
or an interruption of the power supply in the ECU. If the measured voltage is lower than
the required value, check all connections from the ECU to the sensor for voltage drop due
to poor contact, dirt, or corrosion.

The next check is related to measuring the output voltage on the MAP sensor itself.
It is estimated when the engine is not running, idling and possibly (if data is available) at
2000 rpm. The output voltage values obtained are compared with the actual ones from the
information system for that vehicle and the MAP sensor. If the measured values do not
correspond to the set values, removing the MAP sensor and performing additional tests on
the workbench are necessary. After this check, we can determine precisely whether the
MAP sensor or the engine is faulty.

This measurement checks the reaction of the MAP sensor to changes in the engine
operating mode. Over time, after long-term use, impurities (dirt, oil, fuel, etc.) accumulate
on the measuring part inside the sensor, preventing direct contact between the intake air
and the meter. Therefore, the MAP sensor cannot keep up with the constant changes in the
operating mode, and a delayed measurement occurs. When we have such a case, it is nec-
essary to eliminate malfunctions that lead to the appearance of impurities in the intake pipe
and replace the old MAP sensor with a new one.

To test the MAP sensor, follow these steps:

1. Diagnostics ECU: Perform system diagnostics by reading error codes and the ac-
tual value from the MAP sensor at various engine operating modes. Record the oscillo-
gram of the pressure change at idle, light, and sudden acceleration. Analyze the readings
and recorded the oscillogram.

2. Sensor power supply check: Get to know the system from the information system
by reading the electrical diagram, sensor installation position, actual values, etc. Remove
the socket from the MAP sensor. Activate the vehicle’s power supply and measure the
power supply at the socket connections. Compare the obtained value with the required
one. If there is no voltage or it is less than necessary, proceed with further tests on the
socket pins, connecting cable, and ECU pins.

3. Output voltage measurement: Connect a voltmeter to the output of the MAP sen-
sor in parallel with the socket. Read the output voltage with the engine off, idling, and
possibly at 2000 rpm. Compare the measured values with the required ones from the in-
formation system. If the values do not agree, remove the MAP sensor and perform a
workbench test.

4. Output signal check: Connect the oscilloscope in parallel to the output of the
MAP sensor. Record the oscillogram of the change in the output voltage in different en-
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gine operating modes (idle, slow acceleration and deceleration, and sudden acceleration
and deceleration). Analyze the obtained oscillogram for the speed and accuracy of the
MAP sensor measurement with a change in the engine operating mode. If the sensor is
found to be sluggish, replace it with a new one.

Text 7. Testing an Oxygen/Lambda Sensor

Source: https://autoedu.info/en/autoelectronic/sensors/testing-an-oxygen-lambda-
sensor/

An oxygen sensor is a sensor that monitors the composition of the fuel-air mixture
by measuring the oxygen level in the exhaust gas. For stable engine operation and more ef-
ficient operation of the catalytic converter, the engine ECU corrects the composition of the
mixture based on data from the oxygen sensor. In tandem with the main oxygen sensor,
another one is installed to control the correctness of the catalytic converter.

An oxygen sensor is of the galvanic type because it does not require power for its
operation. However, for the sensor to measure, it must reach operating temperature. The
operating temperature of the oxygen sensor is 350...850 °C. It uses hot exhaust gases for
heating and contains a heater inside.

There are several types of oxygen sensors: two-step, planar wide-band and resistive.
Most often, a jump-type oxygen sensor is used on vehicles, which, by a sudden change in
voltage around the ideal value of the fuel-air mixture (A=1), determines two states of a rich
and a lean mixture.
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A voltage characteristic of the oxygen sensor jumps depending on the composition
of the air-fuel mixture.
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A two-step oxygen sensor consists of a sensor and a heater and is connected to the
ECU via four wires. Two conductors are for powering the heater (plus and minus) and are
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usually white. The sensor part has a minus line (most often grey) and an output signal line
(most often black).

Service life and chemical pollution lead to the ageing of the oxygen sensor, which
results in slow regulation and correction of the mixture by the injection system. There is
no way to check the general condition of the oxygen sensor, that is, to determine that there
has been a shift of the operating characteristic to the region of the rich mixture. A faulty
oxygen sensor leads to an impairment of the efficiency of the catalytic converter and the
exhaust gas quality with increased fuel consumption. The manufacturer recommends that
the oxygen sensor be checked every 30,000 km and replaced after 100,000 km.

Possible malfunctions of the oxygen sensor are:

— defective sensor;

— sluggish (old) sensor;

— interruption of the lines from the probe to the ECU;

— heater out of order;

— interruption of the heater’s power supply (open or short circuit of the lines);

— interruption of the heater’s power supply from the ECU.

When light the malfunctioning indicator lamp is on the dashboard or when a mal-
function of the oxygen sensor is suspected, ECU engine diagnostics are performed by
reading stored fault codes and actual values. Through the ECU engine, we can check the
current condition of the heater and the operation of the oxygen sensor. First, the output
voltage oxygen sensor is measured when the engine is not running. Then the ECU takes a
substitute value of 450 mV because the oxygen sensor is not functional. Start the engine.
The oxygen sensor heated for 2...3 min at 2000 rpm. After heating, the oscillogram of the
voltage signal from the oxygen sensor is recorded and analyzed. A correct oxygen sensor
has an oscillation amplitude of 0.1 to 0.9 V and an oscillation frequency of at least one os-
cillation per second.

After diagnostics, the heater power supply is measured. Remove the socket from the
oxygen sensor and measure the power supply coming from the ECU engine with the given
contact. If there is no or insufficient power supply, continue by checking the condition of
the lines from the socket to the ECU.

The next check relates to the condition of the oxygen sensor heater. The resistance
of the heater is measured with an ohmmeter, and the measured value is compared with the
one required from the information system for that oxygen sensor. If the heater is interrupt-
ed or the measured value is outside the specified range, it is necessary to replace the oxy-
gen sensor.
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Oscillogram analysis of the oxygen sensor output signal
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Finally, the oscillogram of the output voltage signal of the oxygen sensor is record-
ed, which checks the state of the oxygen sensor. An oscilloscope is connected in parallel
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with the output connections on the oxygen sensor. First, the oxygen sensor is heated, and
then the oscillogram of the output signal is recorded at 2000 rpm and idle. The amplitude
signal should range from 0.1 to 0.9 V, and the frequency should have at least one full os-
cillation in one second.

When it is determined that the output signal of the oxygen sensor is outside the set
value, the ECU of the engine adjusts the mixture incorrectly, we have a worse engine per-
formance, increased fuel consumption and the quality of the exhaust gas is impaired be-
cause the efficiency of the catalytic converter is reduced. That is why it is necessary to re-
place the old oxygen sensor with a new one.

To test the oxygen sensor, follow these steps:

1. Diagnostics ECU: Perform system diagnostics by reading fault codes and actual
values from the oxygen sensor at different engine operating modes. Record they scillo-
gramm “f* he output signal of the ox”ge" sen”or"“at idle speed and 2000 rpm. Analyze the
read values and the recorded oscillogram.

2. Heater power supply check: Get to know the system from the information system
by reading the electrical circuit, the installation position of the oxygen sensor, actual val-
ues, etc. Remove the plug from the oxygen sensor. Turn on the power supply and measure
the power supply at the socket connections. Compare the obtained value with the actual
value. If there is no voltage or it is less than necessary, proceed with further tests on the
socket pins, connecting cable and ECU pins.

3. Heater check: From the information system, read the position of the pins on the
sensor socket for the heater and the range of the required heater resistance. Measure the re-
sistance of the heater with an ohmmeter and compare it with the required values. If the
heater is open circuit or the measured resistance is out of range, replace the oxygen sensor.

4, Output signal check: Connect the oscilloscope in parallel to the output connec-
tions of the oxygen sensor. First, warm up the oxygen sensor during 2 to 3 minutes of en-
gine operation at 2000 rpm. Record the oscillogram of the output signal at idle and at 2000
rpm. Analyze the received oscillogram according to the signal amplitude and frequency. If
the oxygen sensor is slow, replace it with a new one.

Text 8. Gasoline Injection Systems: Air Intake

Sources: https://autoedu.info/en/autoelectronic/gasoline-injection-systems/,
https://autoedu.info/en/autoelectronic/gasoline-injection-systems/air-intake/

A gasoline injection system is an electronic control system for mixture formation
and engine operation. Solving problems in the injection system requires systematicity with
knowledge of operating principles and test procedures. It is better to group interconnected
elements, sensors and devices of the injection system that have similar fields of action into
subsystems. In this way, service technicians can more easily locate the fault when there are
irregularities in the injection system.
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Air intake includes all elements of the injection system of gasoline engines that par-
ticipate in the implementation, measurement and regulation of air supply to the engine. Air
is introduced in the engine from the environment to form a mixture and burn fuel.

The primary components of the automotive intake system are the air filter, the in-
take manifold, the throttle valve, the bypass line and the EGR valve for returning part of
the exhaust gas to the intake line.

EGR valve
Throttle
valve
i A,
Intake /
manifold |/

Air filter \\'ﬁ//

Bypass

To make sure all the components of the automotive intake system work properly a
service technician should know the procedures for checking, testing and repairing the ele-
ments responsible for air intake.

Text 9. Engine Air Filter Check

Source: https://autoedu.info/en/autoelectronic/gasoline-injection-systems/air-
intake/engine-air-filter-check/

The air filter is the first element of the intake and prevents impurities from entering
the engine cylinders. Dust and sand can seriously damage and significantly shorten the en-
gine life. That’s why all the intake air passes through the filter before entering the intake
manifold and the engine.

During exploitation, the filter retains impurities and reduces the airflow. Restricted
flow through the filter can affect the operation of the injection system, causing increased
fuel consumption, poor engine performance and high exhaust emissions.
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The vehicle manufacturer prescribes the air filter replacement interval. However, this
applies to normal driving conditions. Where there are dusty roads, the filter gets dirty soon-
er. That is why a periodic check of the filter condition is performed before the replacement
interval expires. The inspection determines whether there is dirt or clogging on the filter.

The best way to do this is to remove the filter from the housing and point it at a
bright light source. When little or no light passes through the filter, replace the air filter.
Dirt from the filter is not removed by shaking or blowing because, after installation, loose
dirt gets into the engine.

Text 10. Intake Manifold Testing

Source: https://autoedu.info/en/autoelectronic/gasoline-injection-systems/air-
intake/intake-manifold-testing/

In injection engines, the mass intake air is measured so that the control unit deter-
mines the amount of fuel to inject and form the mixture. If there are cracks in the intake
pipe or connecting hoses and elements, the engine draws in more air, especially at idle. It
is false air that is not measured, the control unit will not inject enough fuel while the en-
gine will run on a lean mixture. In turbocharged engines, air leaks from the intake mani-
fold, dropping the charge pressure.

There are several ways to test the suction line for leaks.

1. Checking with the additional fuel method: When false air is suspected, a check
can be performed using acetylene or propane as additional fuel. While the engine is idling,
the technician carefully directs a small amount of fuel toward any suspected leaking com-
ponents. If this fuel passes through the crack, the vacuum will draw gas into the intake
manifold, enriching the mixture and increasing engine speed. The problem is if the engine
has an idle speed control system that regulates every change and does not allow the engine
speed to increase. Before testing, it is necessary to disable the regulation or keep the gas
open only enough that it does not control the idle speed. You may also be able to use a
scan tool to watch the oxygen sensor, injector pulse width, and short-term fuel trim read-
ing while applying and removing the acetylene or propane. Be careful with this method.
The gas is highly flammable and can cause a fire on a hot engine.

2. Checking with soapy water: When we suspect that the generated overpressure
from the turbocharge is leaked through the intake manifold, check the leak site by apply-
ing soapy water. The soapy water is sprayed to the intake line and any components sus-
pected of leaking. Soap bubbles will appear when the engine runs at higher rpm where
there is a crack and air leak.

3. Checking with smoke: The best method for finding a crack in the intake manifold
is to use a smoke machine. When the engine is off, the smoke machine pushes low-
pressure smoke into the intake manifold. Thus, the entire intake line is filled with smoke.
If there is a crack, the smoke will escape from that place. Therefore, everywhere where the
smoke comes out (except at the entrance) is a place of leakage or the appearance of false
air. Using a bright light, look around the engine compartment for traces of smoke.

Text 11. Throttle Valve Check

Source: https://autoedu.info/en/autoelectronic/gasoline-injection-systems/air-
intake/throttle-valve-check/
Checking the condition of the throttle valve is performed very rarely. Sometimes the
cause of engine idling problems can be the throttle valve itself.
In gasoline engines, the throttle regulates the engine speed. It is located on the in-
take pipe and controls the airflow as a valve. In idle mode, the throttle is closed and lets in
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the minimum amount of air sufficient to keep the engine running at the lowest set rpm.
However, when the engine is cold and in the warm-up phase, a slightly higher mixture is
needed, which requires more air to be passed through the bypass line or by moving the
throttle valve. When the engine is warmed up, the mixture is adjusted at idle to maintain
the set rpm.

When there is an oil leak and its combustion, the purity of the exhaust gas and in-
take manifold is disturbed. The soot in the exhaust gas is introduced into the intake mani-
fold via the EGR valve. Also, engine oil can enter the intake manifold through damaged
intake valve guides or the turbocharger (if equipped). Over time, these impurities accumu-
late on the walls of the intake manifold in the throttle body, preventing the passage of air
when the throttle valve is closed. An engine with less air flow at idle has an unstable oper-
ation, chokes and dies.

Checking the throttle valve can be done by removing the intake hoses or the throttle
module. Inspection of the inside of the throttle valve body determines the condition. If de-
posits are visible on the walls of the intake manifold in the part of the throttle valve, it is
necessary to clean it. While the throttle valve is in the zero position, the module is redi-
rected towards a bright light. By observation, we can see the light around the entire cir-
cumference of the valve towards the walls. The space between the valve and the module
wall should have a paper thickness, which is enough to allow air to pass through in idle
mode. Dirty walls prevent the passage of light and this is a sign that the module is dirty.

Before cleaning the throttle body, remove all non-metallic parts such as sensors,
regulators and gaskets. Cleaning is done by applying a grease remover and wiping with
soft cloths. Remove the dirt without scraping so as not to damage the surface of the walls
of the suction line. Compressed air blows out all passages on the throttle body and dries
the inside.

To check the throttle valve, follow these steps:

1. Disassembly of the throttle body: Disconnect the intake line from the housing.
Remove all connections from the throttle module. Disconnect the module from the engine.

2. Throttle body check: Visually check the internal part of the throttle module. Point
the module towards the light source and observe the space between the closed valve and
the intake tube of the module. If the presence of dirt is found, clean it.

3. Throttle body cleaning: Remove all non-metallic parts (sensors, regulators and
seals). Apply means for degreasing and removing impurities. Remove dirt with a soft cloth
without damaging the intake walls of the throttle module. Blow out all passages with com-
pressed air and dry the inside of the housing.

Text 12. Throttle Valve Sensor Test

Source: https://autoedu.info/en/autoelectronic/gasoline-injection-systems/air-
intake/throttle-valve-sensor-test/

The throttle valve sensor measures the angular position of the throttle valve and
forwards the data as a voltage value to the control unit for further processing. The most
common symptoms of a bad or misaligned sensor are engine stalling, incorrect idle speed,
and hesitation and stalling during acceleration. The fuel/air mixture is out of tune because
the ECU is not receiving the correct data from the throttle position sensor. If these prob-
lems occur in engine operation, it is necessary to perform test correctness of the throttle
valve sensor.

Before testing, we get acquainted with the type, electrical connection diagram, con-
nection arrangement and actual values for a correct throttle valve sensor.

There are several types of throttle valve sensors.
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Different types of throttle valve position sensors

The oldest type is the throttle position switch (a). It contains two buttons and a cam
on the throttle shaft. At idle, the throttle is closed, and the cam presses one button. When
the throttle valve is fully open it is full load mode, and the cam presses another button. In
partial load mode, the throttle is partially open. In this mode, the cam does not touch either
key and both are open. The control unit receives negative voltage through the sensor
switch. Based on the combination of data obtained from the ECU button, it recognizes
three engine operating modes (idle, partial and full load) and can adjust the injection and
engine operation accordingly.

With the development of the injection system, the ECU requires the exact position of
the throttle. Instead of a button, a potentiometer (b) is built into the sensor. The potentiometer
slider is on the shaft and rotates together with the butterfly. The potentiometer is supplied with
a constant voltage from the ECU. The potentiometer is a voltage divider and the output volt-
age from the slider depends on its position, i.e., the angular position of the throttle. Based on
the received data from the sensor, the ECU can calculate the exact position of the throttle.

Some sensors have a button (c) next to the potentiometer, which is activated when
idling, that is when the throttle is closed.

In newer injection systems, due to the requirement that there should be no stalling of
the engine due to failure of the mixture control elements, a double potentiometer (d) is in-
stalled in the throttle position sensor. They work in parallel, but if there is a failure on one,
the other works properly, the ECU recognizes the error, turns on the error light, and the
engine continues to function smoothly.

Testing the sensor as a throttle valve position switch comes down to checking the
correctness of the button when we rotate the cam, the negative power supply and the cor-
rectness of the lines to the ECU.

In the case of potentiometer sensors, the power supply from the ECU to the sensor
(5 V), the resistance value at the ends of the potentiometer and the accuracy of the output
resistance or voltage from the slider when the throttle is closed (idle) and fully open (full
load) are checked.

The initial adjustment of the idle sensor is critical. With many sensors, we can ad-
just this output voltage by rotating the entire sensor relative to the throttle body when the
loosened retaining screws are.

This is not enough to claim that the sensor is correct. It happens that during long-term
use, the slider damages part of the resistance path of the potentiometer. Then there is an in-
terruption of operation when the slider passes over that damage, and the ECU loses the sig-
nal from the sensor. Interruption occurs most often in the part of the lower partial load be-
cause it is the most common driving frequency. The test is performed by recording the sig-
nal from the slide when we slowly add gas to the end and back. The test lasts about 2 sec-
onds and based on the recorded waveform we can determine the correctness of the sensor.
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Recording of the sensor output signal

For sensors with a double potentiometer, the test procedure is the same, only it is
performed separately for one and the other. These two potentiometers have a common
power supply from the ECU.

To test the throttle valve sensor, follow these steps:

1. Data overview: For a given vehicle from the information system, we get ac-
quainted with the type of sensor, installation position, electrical connection diagram, con-
nection layout, actual values and recommended test procedure.

2. Power supply check: Remove the electrical socket from the sensor. Switch on the
vehicle’s power supply. Use a voltmeter to measure the power supply voltage at the sock-
et. If there is no or a different value than required, measure the voltage at the ECU output
connectors and check the cables.

3. Sensor check: With the socket removed, measure the resistance of the potentiom-
eter at its ends and compare it with the required value. With the engine idling, between the
minus and output connections on the sensor, measure the resistance or voltage value (when
the socket is installed and the vehicle’s power supply is switched on). Then measure the
resistance or voltage at full throttle deflection. Compare the measured values with the re-
quired ones. If the measured values differ from those required, replace the sensor.

4. Recording the output signal: Connect an oscilloscope parallel to the socket be-
tween the minus and the output port. Measure output resistance (unpowered) or voltage
(powered). Lightly the throttle valve or manually move the throttle valve shaft from idle to
full throttle and back again. Pause and analyze the obtained waveform. If there are inter-
ruptions in the signal, replace the sensor.

Text 13. Idle Air Control Valve Test

Source: https://autoedu.info/en/autoelectronic/gasoline-injection-systems/air-
intake/idle-air-control-valve-test/

When the engine has a high or low idle speed or shuts down, the cause may be the
control valve and an idle air control valve test should be performed. In addition to the air
control valve, the cause may be a dirty intale line in the throttle part or a leak in the intake
manifold.

Testing the idle air control valve is done in a few steps. If the fault light is on, read-
ing fault codes through diagnostics directs us to the cause of the malfunction.

The next step is to check the rpm engine with and without the idle air control valve.
Start the engine and record the engine idle speed. Stop the engine, the removed plug from
the idle air control valve, and the restarted engine. If the rpm is the same without the valve,
the problem is most likely in the idle air control valve itself. However, if the rpm increas-
es, the idle air control valve is correct.

When, after the test of disabling the operation of the idle air control valve, there is
doubt about its correctness, a performed visual inspection of the valve. Remove the idle air
control valve. The installation site and valve are visually inspected for soot, rust or dirt.
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Also, check the valve shaft. Cleaning is done with a suitable means for removing impuri-
ties. They can damage the walls, ducts and valve and thereby change the function of the
idle speed regulator.

The next step is to check the electrical functions. The resistance of the valve wind-
ing is measured with an ohmmeter and compared with the actual value. If the resistance is
outside the set value, the regulator is faulty. The control signal from the ECU is checked
using a test light. The valve is unplugged. Connect the negative lead of the test light to the
chassis vehicle. The engine starts. The tip of the test light is connected to each terminal of
the socket. The test light should flash when plugged in. If it does not flash, the problem is
in the supply of the control signal.

To test the idle air control valve, follow these steps:

1. Fault diagnosis: Connect the diagnostic tool to the vehicle. Read and analyze fault
codes. If the fault code refers to the idle air control valve or the regulation of the idle
speed, proceed to check the valve and other elements that may be the cause of the failure.

2. Testing by switching off the valve: Start the engine and read the idle speed. Turn
off the engine. Remove the electrical socket from the idle air control valve. Start the en-
gine again and read the idle speed. If the read values are the same, continue testing the idle
air control valve.

3. Visual inspection: Remove the idle air control valve from the intake manifold.
Visually check the valve installation site for dirt. Inspect the valve and valve shaft. If there
are impurities, apply a suitable agent and clean without scraping. If damage is detected,
replace the idle air control valve.

4. Electrical testing: Measure the resistance of the valve coil with an ohmmeter. If
they are outside the actual values, replace the idle air control valve. With the valve socket
removed, start the engine. Connect the minus conductor of the test light to the chassis of
the vehicle, and connect the plus to each connector of the socket in turn. The test light
should be flashing, otherwise, the problem is in the supply of the control signal to the idle
air control valve.

Text 14. Accelerator-pedal Module Test

Source: https://autoedu.info/en/autoelectronic/gasoline-injection-systems/air-
intake/accelerator-pedal-module-test/

Testing the condition and operation of the position sensor is a procedure that deter-
mines the correctness of the Electronic throttle control (ETC) in the electronic engine
power control system. The test procedure includes a review of the accelerator pedal and
the electrical correctness of the position sensor.

Inspect the accelerator pedal for visible damage such as broken parts or cracks. Al-
so, check mechanical functionality during startup. It is necessary to push it smoothly,
whereby the pedal creates a certain resistance and returns to the starting position by itself.

Remove the socket from the accelerator pedal, and with the power on the measure
power supply on the appropriate pins as specified in the information system for the given
vehicle. The size of the supply voltage should be around 5 V. Care should be taken that
there is a separate power supply for each position sensor. If there is no voltage, continue
the search towards the control unit. A possible cause of the power interruption may be the
power cable or the control unit.

Checking the pedal position sensor is done by measuring the resistance, that is, the
output voltage or by reading the value through diagnostics.

With the socket disconnected, the total resistance at the ends of the potentiometers is
first measured and compared with the set values. After that, an ohmmeter is connected be-
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tween the minus terminal and the slider output. The resistance is measured when the pedal
is released and fully depressed.

Also, the pedal position sensor checked can be by measuring the output voltage
when the socket pedal is connected and the power is on. The output voltage is measured in
zero and full positions.

All this can be checked via diagnostics by reading the actual values for both sensors.

It is desirable to record a graph of the output from the sensor from initial to full de-
flection and back. The waveform must not have interruptions.

You should know that outputs from sensors are different because a resistor is added
to one of the potentiometers.

To accelerator-pedal module test, follow these steps:

1. Pedal overview: Visually inspect the pedal for damage. Press down and release
the gas pedal. Estimate the strength of the thrust resistance. Make sure that the pedal is
pressed smoothly and returns to the initial position independently.

2. Checking power supply: Remove the socket from the pedal. Determine the ar-
rangement of pins on the socket. Turn on the power supply. Use a voltmeter to measure
the power supply for both sensors. If the voltage value is different from the prescribed or
there is no voltage, continue the search to determine the cause of the irregularity.

3. Pedal position sensor test: With the socket removed, measure and compare the to-
tal resistance of both sensors. At the output, measure the resistance when the pedal is re-
leased and pressed all the way. This can be done by measuring the output voltage with a
voltmeter or via diagnostics when the socket is connected and the power supply is on.
Record and analyze the output signal in the entire range with an oscilloscope or through
diagnostics. If any value is outside the default, replace the accelerator-pedal module.

Text 15. Comfort Systems: Air Conditioning

Sources: https://autoedu.info/en/autoelectronic/comfort-systems/,
https://autoedu.info/en/autoelectronic/comfort-systems/air-conditioning/

The design of modern vehicles is such that they provide passengers with comfort
and safety. There is an increasing number of different electronically controlled systems
that provide additional comfort to the vehicle. Comfort systems include heating, air condi-
tioning, multimedia systems, navigation, cruise control, distance radar and others.

Comfort systems require maintenance and service in case of failure. This chapter
provides procedures for system installation, maintenance and repair of certain electronic
devices that provide additional comfort while driving.

Periodic maintenance and checking the correctness of the vehicle’s air conditioning
system prevent the air conditioner from working poorly or not at all.

Air conditioning is a standard part of a modern vehicle. In summer, excessive heat-
ing of the air inside the vehicle occurs due to the high outside temperature. The air condi-
tioner should provide the appropriate temperature and air humidity in the passenger com-
partment to make driving comfortable.

The air conditioner controls four air parameters inside the vehicle:

— cooling;

— circulation;

— purification;

— dehumidification.

It happens that, due to some disturbance, the air conditioner works poorly or not at
all. That is why it is necessary to carry out periodic technical maintenance and check the
correctness of the vehicle’s air conditioning system.
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Technical maintenance involves replacing the pollen filter and disinfecting the air-
flow system.

A malfunctioning air conditioner can cause a lack of refrigerant due to a leak or a
malfunction of some component in the air conditioning system.

Maintenance and repair of the air conditioner should be performed by a professional
person following the manufacturer’s recommendations and using appropriate equipment.

Text 16. Charging the Air-Conditioning System

Source: https://autoedu.info/en/autoelectronic/comfort-systems/air-
conditioning/charging-air-conditioning-system/

When the air conditioner does not work, the most common cause is an insufficient
amount of refrigerant. The electronic system on the vehicle constantly controls the refrig-
erant pressure, and if it falls below the minimum value, it blocks the air conditioner from
turning on.

Before checking the amount of gas, the service technician first gets acquainted with
the air conditioning system in the technical documentation for that vehicle. The necessary
data for air conditioning servicing are the number and location of refrigerant connections,
the type and amount of refrigerant, and the type and amount of oil. Also, it gets acquainted
with the recommended procedures for testing and charging.

Checking the correctness and charging of the air conditioner, the service technician
should use protective equipment (gloves, glasses) and adhere to the prescribed safety
measures.

The air-conditioning station is used to check the pressure and charge. The AC sta-
tion must contain the same type of refrigerant as the vehicle’s air conditioner. Different
types of refrigerant must not be mixed. After locating refrigerant ports on the vehicle, the
caps are removed and the connection to the AC station is made using hoses with special
protective fittings. After connecting, the refrigerant from the air conditioner on the vehicle
reaches the pressure gauge at the station.

The resting pressure of the refrigerant should be equal on both sides of the system
(low and high pressure), and the correct value ranges from 5 to 6 bar. If the pressure is
lower, means that the amount of refrigerant is insufficient, and therefore the operation of
the air conditioner is blocked.

If a lower refrigerant pressure is determined, the refrigerant is evacuated from the
air conditioning system. The valves open, and discharge is activated. The refrigerant from
the air conditioner is transferred to a station where it is cleaned, dried and stored in a bottle
where the refrigerant is under pressure.

After extracting the refrigerant, the system is vacuumed. The required vacuuming
time is 20 minutes. After that, the station automatically checks the tightness of the system by
monitoring the vacuum condition for 2 minutes. In this way, larger system leaks can be de-
tected. If a weaker vacuum leak is still suspected, the check can be extended up to 30 min.
When the system loses vacuum during the check, it means that the system is open (defec-
tive), the station reports an error and does not allow filling the system with refrigerant be-
cause it would quickly leak out after filling. In that case, the approach is to find the place of
leakage and repair the system. After the repair, the vacuuming procedure is repeated.

When the station after vacuuming determines that the system holds a vacuum, the
filling procedure follows. Before filling, the cover of the engine compartment (engine
hood) is lowered for safety reasons. First, the oil is put in. The amount of refrigerant oil
depends on whether the system has been repaired and what has been done. If only filling is
done without system intervention, a small amount of refrigerant oil (5 to 10 cm3) is insert-
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ed. Together with the refrigerant oil, a fluorescent dye is introduced into the system. When
there is a refrigerant leak, that place is coloured and we can easily detect it using a UV
lamp. After adding the refrigerant oil, the refrigerant is added. Based on the data from the
technical documentation, the amount of refrigerant to be charged is programmed.

After charging the air conditioner, by closing the valve at the station, the gas sys-
tems of the station and the air conditioner are separated. It remains to check the correct-
ness of the air conditioner during operation. The engine is started, the air conditioning is
activated with maximum exhaust, and the rpm engine is raised to the value defined in the
technical documentation. The refrigerant pressure is monitored on the station’s manome-
ters. The expected value on the low-pressure side is around 2 bar, and on the high-pressure
side between 10 and 15 bar.

Low pressure High pressure

The picture shows the correct working refrigerant pressures of the low-pressure and
high-pressure sides of the air conditioner on the vehicle.

If the outside air temperature is high, the upper-pressure value can exceed 15 bars.
For exact values, consult the data from the technical documentation for that vehicle.

At the same time, the exhaust temperature inside the vehicle is checked. The cold air
outlet opens only through the opening on the centre console. A thermometer is placed in
the opening, and the temperature of the cold air discharge is monitored. In 60 seconds, the
exhaust temperature should be between 6-8 °C.

If the refrigerant pressures and cooled air are within the set values, the air condition-
er on the vehicle is working properly. The station’s connections are disconnected from the
air conditioning system, protective caps are installed and the station is returned to its initial
state.

If one of the parameters does not have the required value, a further air conditioner
check is carried out until the fault is detected and eliminated.

To check the correctness and charge the air conditioner on the vehicle, follow the
following steps:

1. Overview of the manual: In the technical documentation for a given vehicle, get
acquainted with the technical data of the air conditioner (type of air conditioner, number
and position of refrigerant connections, type and amount of refrigerant, type and amount
of refrigerant oil, etc.). Read the actual values to check the air conditioner of the vehicle.

2. Air conditioner check: Prepare the vehicle for the air conditioner check. Prepare a
station for testing and charging the air conditioner. Connect the station to the air condi-
tioner and read the refrigerant pressure at rest. Based on the results reading, determine the
next steps for working on the air conditioner.

3. Refrigerant evacuation: Prepare the station and the air conditioner for the safe
evacuation of gas. Before evacuation, program the station for the entire process of vacu-
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uming and charging the air conditioner. During the refrigerant evacuation, monitor the pa-
rameters at the station.

4. Vacuuming: Start the 20-minute vacuuming of the system. After vacuuming, the
station monitors the vacuum condition in the air conditioning system for 2 minutes. When
the system holds a vacuum, continue with the charging process. If the system loses vacu-
um, stop the charging process and begin to find and repair the system leak.

5. Charging the air conditioning: After vacuuming, the system is ready for charging.
First, refrigerant oil with a fluorescent dye is added in the amount according to the manu-
facturer’s instructions and the type of air conditioning repair. Then the required amount of
refrigerant is introduced. The station automatically shuts off charging when the specified
amount of refrigerant is inserted.

6. Air conditioner check: After charging the air conditioner, close the valves at the
station. Start the engine, turn on the air conditioner at the maximum exhaust and maintain
the engine speed at the required value. Monitor the movement of the refrigerant pressure at
the station and measure the temperature of the exhaust inside the vehicle. If the measured
values are within the specified limits, the air conditioner is correct. Otherwise, take further
necessary actions to detect the malfunction.

3.2. Auto electrics
Text 1. Battery

Sources: https://autoedu.info/en/auto-electric/, https://autoedu.info/en/auto-
electric/battery/

Auto Electrics includes electrical systems, devices, and components on vehicles.
They are used for starting the engine, supplying electricity, and electrically starting the de-
vice for the vehicle’s safety, protection, and comfort. They are used for starting the engine,
supplying electricity, and electrically starting the device for the vehicle’s safety, protec-
tion, and comfortlarity.

A proper approach during maintenance, testing,
and repair of electrical system elements will contribute
to more efficient and faster vehicle servicing. When a
problem in operation or a breakdown occurs, the tech-
nician is informed first about the electrical system, the
position of the elements on the vehicle, the electrical di-
agram, and the test and repair procedure. Using the ap-
propriate tool and equipment, the service technician can
easily find the cause of the problem and eliminate the
fault in the vehicle’s electrical system.

A battery is the primary source of electricity on
the vehicle when starting and for powering electrical
devices while the engine is not running. The battery must be regularly inspected and main-
tained. A dead or lousy battery cannot start the engine.

During a regular inspection, irregularities can be noticed that are caused by poor
conditions of exploitation on the vehicle or due to age. Testing determines the cause,
which includes charging, troubleshooting, or replacing the battery.

Always wear safety glasses when working with batteries. When the battery is
charged or discharged, it releases highly explosive hydrogen, while a certain amount of
hydrogen is always present in the battery. An open flame or spark can ignite this gas, caus-
ing the battery to explode violently, spraying the acid over a wide area. Sulfuric acid can

Battery
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cause severe skin burns. If the electrolyte contacts your skin or eyes, flush the area with
water for several minutes. If eye contact occurs, open the eyelid and flush the eyes with an
eyewash solution. Do not rub your eyes or skin, and call a doctor immediately.

Text 2. Battery Inspection

Source: https://autoedu.info/en/auto-electric/battery/battery-inspection/

A battery inspection is carried out because the battery is the primary source of elec-
tricity on the vehicle when it is stationary and when starting the engine. Regular mainte-
nance is important for correct and reliable operation. The battery should be inspected dur-
ing each oil change, and especially in the fall before the arrival of the colder period when
it is additionally loaded. First, the age of the battery is checked by reading the date of
manufacture and activation from the sticker. Then the condition of the housing is inspect-
ed. Damage to the case leads to leakage of electrolytes and such a battery should be re-
placed. Loose terminals and damaged poles on the battery create transient resistance and
losses in the transmission of electricity. Make sure the outside of the case is dry and free of
dirt. Dirt on the top of the case can cause the battery to self-discharge prematurely, as cur-
rent ‘leaks’ through the dirt. This mixture becomes conductive and drains the battery over
time. Perform a leak test. If the battery or any of its associated parts are dirty or corroded,
they should be removed and cleaned.

Where possible, check the electrolyte level in the battery cells. If necessary, top up
with distilled water. After topping up, it is necessary to charge the battery before further
checking. Before conducting any test, make sure the battery is fully charged. After charg-
ing, first, remove the surface charge by switching on the headlights with the engine off.
Keep the lights on for at least 3 minutes. Inaccurate tests can lead to problems and expen-
sive and unnecessary repairs. Depending on the design of the battery, the charge level and
capacity can be determined in several ways: specific gravity tests, visual inspection for
batteries with a built-in hydrometer, open circuit voltage tests, and capacity tests.

To perform battery inspection, follow these steps:

1. Checking the battery’s age and appearance: Check the age by reading the date on
the label. Inspect the casing for cracks, damage, dirt, and grease. Check for missing co-
vers, holders, and heat shields.

2. Checking the poles, terminals, and cables: Check if there are loose posts on the
battery and if they have oxidized. Check that there are no loose, corroded, or damaged
terminals. Inspect all cables for damage to cable insulation.

3. Checking the electrolyte level: If possible, check the electrolyte level in all cells
and top up if necessary. If distilled water is added, charge the accumulator before any fur-
ther testing.

Text 3. Battery Replacement

Source: https://autoedu.info/en/auto-electric/battery/battery-replacement/

Removing and installing the battery is done when it is necessary to clean, check its
condition, or replace it with a new one. The service technician should follow the estab-
lished procedure when replacing the battery.

Some vehicles are sensitive to battery discharge because certain electronic systems
remain without power and can lose stored adaptive values. Check manufacturer and owner
information to determine which electronic systems will be affected by the loss of power.
You must identify each system that requires security or initialization codes to be reset and
ensure that procedures and equipment are available to reinitialize the system or module.
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When necessary, an external 12 V power source is used via the diagnostic socket using a
separate cable or via the cigarette lighter socket if it is permanently on. Only after connect-
ing the external power supply can you start disconnecting the battery.

When disconnecting the battery terminals, always remove the negative terminal first.
After removing the negative terminal, if the key touches the chassis when it is on the positive
terminal, there will be no spark because there is no connection to the negative terminal. After
all, the chassis is no longer at ground potential. You still have to be careful not to bridge the
key directly from the positive to the negative terminal, as this could cause a large spark.

The spring-loaded terminals are removed by lifting the lever which spreads the ter-
minal and frees it for removal from the battery post. These are the so-called quick termi-
nals for quick interruption of the power supply due to a major breakdown in the vehicle.

For terminals tightened with nuts and bolts, loosen the nut with an open-end wrench.
Using regular pliers or an open-end wrench can cause problems. These tools can slip out
under more pressure, breaking the cell cover or damaging the case. Always hold the cable
while loosening the nut, as this reduces the pressure on the battery post, which could
break. If the terminal does not lift easily from the post when released, use a puller. Lifting
the terminal with a screwdriver or a bar loads the pole and the base. Doing so can break
the cell cover or crack the pole.

Mounting the battery on the vehicle is done in reverse order. The battery is carefully
placed in the holder, covered with heat shields, and secured with hold-downs. Terminals
are additionally opened so that they can be easily placed over the posts. First, the plus ter-
minal is installed and tightened. Then the minus terminal is installed and tightened. Ter-
minals are coated with anti-corrosion paste or spray. If present, the external power source
that stored the adaptive memories of the electronic devices on the vehicle is turned off.

Batteries can look lighter than they are. Always lift them carefully and get help if
necessary. When reconnecting the battery, be sure to connect it correctly. If you reverse
the polarity, the current flows in the electrical system in the opposite direction. Reverse
polarity is likely to damage some or all of the electronic control units throughout the vehi-
cle, so what started as a simple maintenance task becomes an expensive diagnostic and re-
pair job to compensate for the damage.

To perform battery removal and installation, follow these steps:

1. Adaptive memory protection: Determine the need for electronic memory preser-
vation for a given vehicle. Determine the method of connecting the external power supply.
Connect the external power supply before removing the battery (if necessary).

2. Battery removal: Remove the negative terminal from the battery. Remove the
positive terminal. Remove the brackets and release the battery. Carefully remove the bat-
tery from the carrier on the vehicle.

3. Installing the battery: Carefully install the battery on the support. Check the bat-
tery’s polarity about the terminals. Install and tighten the positive terminal on the plus pole
of the battery. Install and tighten the minus terminal. Apply an anti-corrosion agent over
terminals and the poles. Disconnect the external power supply (if installed). Secure the
battery with the holder. Install heat shields.

Text 4. Battery Leakage Test

Source: https://autoedu.info/en/auto-electric/battery/battery-leakage-test/

A leak test on the battery is performed when frequent discharge is observed while it
is unloaded and all other tests show that the battery is good. Dirt, moisture, and grease on
the case can become conductive and cause the battery to leak. Over time, such leakage
drains the battery. Batteries last longer if properly maintained.
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When the battery is discharged with no load, a leakage test
should be performed. A DC voltage digital multimeter is used for
testing. Before measuring, it is necessary to disconnect and re-
move the battery from the vehicle. The black (minus) pipette of
the multimeter is placed on the minus pole of the battery, and the
red pipette is passed over the battery housing. Any measured volt-
age greater than 0.2 V indicates a leak. Clean the battery housing
with a mixture of baking soda and water. Make sure that this mix-
ture does not get inside the battery, because it will permanently
neutralize the electrolyte and thus damage the battery. Grease is
removed with a detergent solution or solvent. After cleaning, rinse
the battery poles and terminals with clean water. Dry the compo-
nents with a clean cloth or low-pressure compressed air. If a leak
is detected on the cleaned battery even after the repeated test, the
case has permanently lost its insulating properties and it is nec-
essary to replace the battery with a new one.

To perform a battery leakage test, follow these steps:

1. Removing the battery from the vehicle: Before remov-
ing the battery terminal, check whether it is necessary to connect additional power for sav-
ing data in the memories of electronic devices. First, remove the minus terminal from the
battery. Then remove the positive terminal. Release and carefully remove the battery from
the base of the vehicle.

2. Leakage test: Set the DC voltage measurement on the digital multimeter. Place the
black (minus) pipette on the minus pole of the battery. Move the red pipette over the battery
housing. If you measure a voltage higher than 0.2 V stop the test because there is a leak.

3. Cleaning the battery case: If there is a leak, thoroughly wash the battery housing.
Wash with a solution of baking soda and water. During washing, make sure that the solution
does not get inside the battery. Remove greased parts with grease removers. After washing
and drying, repeat the leakage test. If the leak is confirmed again, the case has permanently
lost its insulating properties, is necessary to replace the battery with a new one.

Battery leakage test

Text 5. Cleaning Battery Poles and Terminals

Source: https://autoedu.info/en/auto-electric/battery/cleaning-the-battery-poles-
and-terminals/

Cleaning the poles and terminals of the battery should be done when they are dirty,
corrosive, and greasy, as well as when deposits appear. Salt deposits and corrosion act as
an insulator, reducing the flow of electricity to the vehicle’s electrical devices. Dirt depos-
its on the poles and terminals of the battery can cause difficulty starting because the starter
does not receive enough electricity to start the engine.

Salt deposits around the terminal occur when the sealing around the post loosens, as
a result of forceful removal of the clamp when it sticks or gets stuck. Cleaning is done
with a solution of baking soda and water. The solution is applied over the deposits and
thoroughly washed with a brush. After cleaning, the place is washed with water, and the
battery is removed, wiped, and dried. Sealed surfaces are repaired with resin or a special
glue based on plastic.

Lead on the poles and terminals of the battery oxidizes over time. Lead oxide is an
insulator and can be identified by its dark gray or black color. The only effective way to
remove it is with a special scraper for battery terminals and terminals or a wire brush,
which removes the oxides and restores the lead to a bright silver color. Once the terminal
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is reinstalled and tightened, the terminals are coated with a battery oxidation inhibitor to
slow down the oxidation process.

To clean the battery terminals and terminals, follow these steps:

1. Removal of salt deposits: Prepare a mixture of baking soda and lukewarm water.
Lightly pour the mixture over the salt deposits. Thoroughly clean poles and terminals, and
cover the battery with a brush. After cleaning, wash with water. Remove the battery from
the vehicle, wipe and dry it. Renovate the sealing surfaces around the poles of the battery
with resin or special glue.

2. Cleaning of corrosion from poles and terminals: Use a special brush with an ex-
ternal scraper to clean the corrosion on the terminals. Use a brush with an internal scraper
to clean the poles of the battery. After installing the battery and connecting the terminals,
apply a means to protect the lead parts from corrosion.

Text 6. Jump-starting the Vehicle

Source: https://autoedu.info/en/auto-electric/battery/jump-starting-the-vehicle/

Jump-start is the process when a vehicle with a good battery is used to start the vehi-
cle with a discharged or ‘dead’ battery. Since starting the engine requires a large amount of
electricity, the started vehicle can put a load on both vehicles. When the engine is started,
the discharged battery has a low voltage. This causes the alternator on the utility vehicle to
be under heavy load and to send maximum charging current. But as soon as the start is com-
plete, the voltage spikes and is potentially high enough to damage electronic components in
both vehicles. The same voltage spike can occur when jumper cables are disconnected.

Another risk is overheating and damaging the alternator on a started vehicle. Due to
the increasing number of electrical devices on vehicles, today’s alternators are more pow-
erful. However, a discharged battery can push the alternator into a dangerous operating
zone. Due to the risk of damaging the electronics and alternator, many vehicle manufac-
turers do not allow jump-starting. They now recommend secondary charging the battery or
replacing it with a charged one.

If you decide to jump-start the vehicle, always read the owner’s manual for both ve-
hicles and follow their starting instructions. Never attempt to jump-start a frozen battery. It
is usually best to allow 5 to 10 minutes for the frozen battery from the other vehicle to
charge after connecting before attempting to start the vehicle. Once the dead vehicle’s en-
gine starts, let both vehicles idle for a while. Do not switch off the vehicle with a dis-
charged battery, as it takes a long time to recharge. Before removing the jumper cables, it
is advisable to switch on additional consumers, for example, headlights, on both vehicles
to protect the alternator. This allows any sudden increase in voltage due to a sudden de-
crease in alternator load to be absorbed. Another method to reduce the risk of damaging
sensitive electronic devices is to use jumper cables with built-in surge protection.

Another less risky way does not to use another vehicle to start, but the starter. The
starter does not involve the vehicle’s charging system and reduces the risk of voltage
spikes. This device contains a relatively large capacity battery, short connection cables,
and spring clamps for direct connection to a weak battery. It provides a significant addi-
tional increase in electrical energy to start the engine.

When connecting jumper cables, there is almost always a spark on the last connec-
tion you make. That’s why it’s to make the final connection on the engine block away
from the battery and other flammable items. The spark also occurs when you disconnect
the first connection, so it should be at the engine block. Also, do not connect the negative
cable to the body or chassis because the ground wire from the body to the negative battery
terminal is usually of small gauge and weak to carry the current needed to start the engine.
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Jump-Starting

Alternators are generally not designed to charge a fully discharged battery while
powering a few additional devices. It is preferable to refresh the battery a little with a
charger before starting the engine. That way, the alternator won’t have to struggle as
much. It takes only 15 minutes to burn up an alternator when charging a dead battery. And
if you must drive the vehicle after starting it, turn off as many accessories as possible,
which will lessen the load on the alternator.

To perform jump-start the vehicle, follow these steps:

1. Jump-Starting the battery: Place the starter or auxiliary vehicle battery as close as
possible to the empty battery within reach of the jumper cables. Make sure that the vehi-
cles do not touch each other. First, connect the short-circuit cable to the positive terminal
of the discharged battery, and then the other end of the cable to the positive terminal of the
auxiliary (starter or vehicle). Connect the second jumper cable to the minus terminal of the
auxiliary battery (starter or vehicle), and the other end to the engine block as far as possi-
ble from the empty battery.

2. Engine start: Try starting the engine with an empty battery. If the full battery does
not have enough power or the jumper cables are small, start the engine of the utility vehi-
cle and let the discharged battery partially charge for a few minutes. Turn on the head-
lights on the support vehicle to reduce the voltage damaging the electronic equipment and
try to restart the engine.

3. Disconnecting the auxiliary vehicle’s battery: When the engine has started, let
both vehicles idle for a while. Disconnect the cables in the reverse order of connection. If
the starting vehicle’s charging system is working properly and the battery is in good condi-
tion, the battery will recharge while the engine is running, otherwise, it may overheat and
damage the alternator.

Text 7. Battery Charging

Source: https://autoedu.info/en/auto-electric/battery/battery-charging/

When the battery is determined to be empty, charging can be done on or off the ve-
hicle. Workshop chargers are for charging batteries.

A battery is used only to start the engine and power the electrical equipment when
the engine is not running. While the engine is running, the battery is charged by the alter-
nator. The alternator ensures the battery is always charged and ready to restart the engine.
However, batteries can become discharged and require charging, especially if the vehicle
has been stationary for more than a few weeks or if the charging system is faulty. Also, be-
fore testing the battery, it is preferable to charge it. Before charging, it is necessary to de-
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termine the speed (time) of charging the battery. But you should know that slow charging
is less stressful for the battery than fast charging.

The battery is usually removed from the vehicle when charging is required. If we
want to charge the battery on the vehicle, the negative terminal is removed to reduce the
risk to the vehicle’s electronics. When the battery terminals and poles are badly corroded,
you may need to clean them before charging.

The charging mode (slow or fast) or by selecting the initial charging current is set on
the rectifier. It is best to charge the battery more slowly, with a twenty-hour charging current.
We divide the battery capacity by 20 and get the charging current (e.g., 60 Ah: 20 h = 3 A).

Professional automatic chargers are used in services. They are safe for fast, ten-hour
battery charging. With such chargers, the battery capacity or the calculated 10-hour charg-
ing current is set (e.g., 60 Ah: 10 h = 6 A). These chargers automatically reduce the charg-
ing current with an increase in voltage, thus protecting the battery from overheating and
the appearance of gases due to the boiling of the electrolyte.

It is recommended to clean the poles, cable clamps, and housing after charging the
battery.

To charge the battery, follow these steps:

1. Preparation for charging: Make sure that the battery has not been frozen. If neces-
sary, connect an external power supply to save the memory. To charge the vehicle, dis-
connect the negative terminal. To charge outside the vehicle, disconnect the battery. Check
that the charger is switched off. Connect the red cable of the charger to the plus pole, and
the black to the minus pole of the battery.

2. Battery charging: Calculate the ideal and maximum charging current. Set the
charging current or battery capacity on the charger and start charging. During charging,
monitor the charging voltage and battery condition.

3. Battery condition check: After the battery is charged, turn off the charger. Clean
and connect the battery to the vehicle. Remove the surface charge by turning on the head-
lights for three to five minutes. Use a conductivity tester, load tester, multimeter, refrac-
tometer, or hydrometer to test the state of charge and battery capacity.

Text 8. Battery Voltage Test

Source: https://autoedu.info/en/auto-electric/battery/battery-voltage-test/

A battery voltage test is a quick and relatively accurate indication of the state of
charge in an open circuit. A digital multimeter is used for voltage measurement. The test is
applied to sealed accumulators without maintenance and a built-in hydrometer, as a substi-
tute for testing the electrolyte density.

Depending on the degree of charge, the battery voltage changes. The battery tem-
perature should be between 15°C and 38°C. Before measuring, the battery should stabilize
for at least 10 minutes, without load. On vehicles, with high discharges (control units,
clocks, and accessories that always consume a small amount of current) it may be neces-
sary to disconnect the minus terminal from the battery. If the battery has recently been
charged, remove the surface charge by turning on the headlights for three to five minutes.

When the voltage stabilizes, measure the battery voltage with a digital voltmeter. A
fully charged battery should have a voltage of 12.6 V or more. A measured voltage of 12.4
V indicates a charge of about 75%, and 12.0 V indicates that the battery is empty.

If the test shows that the charge is below 75%, charge the battery and perform a ca-
pacitance test to determine its condition.
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To perform a battery voltage test, follow these steps:

1. Preparation for measurement: Check the battery temperature. If recently charged,
remove the surface charge by turning on the headlights for three to five minutes. Remove
the minus terminal and let the battery voltage stabilize for 10 minutes.

2. Voltage measurement: Use a digital multimeter to measure the battery voltage be-
tween its poles.

3. Measurement analysis: Based on the measured voltage, estimate the charge level
of the battery from the graph. If the charge is below 75%, charge the battery, remove the
surface charge and perform the charge test again.

Text 9. Hydrometer Testing

Source: https://autoedu.info/en/auto-electric/battery/hydrometer-testing/

Measuring the gravity of the electrolyte with a hydrometer is a method for determin-
ing the charge level and condition of the battery. The degree of battery charge depends on
the specific gravity. The electrolyte of a fully charged battery consists of about 64% water
and 36% sulfuric acid. It corresponds to a specific gravity of 1,270 kg/l. As the battery
discharges, the specific gravity decreases. By measuring the specific gravity of the electro-
lyte, we can determine the degree of battery charge. We use a hydrometer to measure the
specific gravity of the electrolyte in the battery.

A classic battery hydrometer uses a glass float (hydrometer) in a glass tube to meas-
ure the specific gravity of the electrolyte. Squeezing and releasing the rubber ball draws
the electrolyte into the hydrometer tube. When filled with test electrolyte, the float floats
in the electrolyte. The depth to which the float sinks in the electrolyte indicates its relative
weight to water. The value on the float scale in the electrolyte level is gravity. If the hy-
drometer floats deeply in the electrolyte, the specific gravity is low (A). If the hydrometer
floats high in the electrolyte, the specific gravity is high (B).

Measurements are only possible on batteries that are not sealed and have openings
above each cell. These measurements give a good indication of the condition of the bat-
tery. Hydrometer readings should not vary by more than a 0.05 kg/l difference between
cells. A larger deviation is an indication that the battery is defective.

Since temperature affects the specific gravity of the matter, the reading should be
corrected by +0.004 for every £10°C above or below 27°C. Most hydrometers have a
built-in thermometer to measure the temperature of the electrolyte. The hydrometer read-
ing may be incorrect if not corrected.
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Electrolyte gravity measurement

When the gravity of the electrolyte falls below 1,230 kg/l, it is necessary to charge
the battery.

To perform gravity of the electrolyte measurement with a hydrometer, follow these steps:

1. Preparation for measurement: Clean the upper housing of the battery. Blow out
and dry the area around the lid. Remove the battery cover and check the electrolyte level
in the battery cells. If necessary, top up the cells with distilled water. If water is added,
charge the battery before any testing.

2. Gravity measurement with a hydrometer: Immerse the hose in the electrolyte of
the first cell. Squeeze and release the rubber ball. Read the gravity of the electrolyte on the
float of the hydrometer. Record the measurement result. Repeat the measurement proce-
dure for all battery cells.

3. Measurement analysis: Compare the measured values of electrolyte gravity.
When the difference between the cells is greater than 0.05 kg/l, then the battery is defec-
tive. If all the gravities are approximately equal, take the mean value and determine the
state of charge of a battery. Determine further actions.

Text 10. Built-in Hydrometers

Source: https://autoedu.info/en/auto-electric/battery/built-in-hydrometers/

On some maintenance-free batteries, it is possible to measure the gravity of the elec-
trolyte with a built-in hydrometer. There is a temperature compensated hydrometer on top
of the battery housing. The built-in hydrometer visually shows the charge status of the bat-
tery. The battery should have a clean cover to see the correct indications on the built-in
hydrometer. In low light, it is necessary to illuminate the hydrometer. Always look straight
down when looking at the hydrometer.

Magic

Built-in hydrometer on the battery cover — a magic eye
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Built-in hydrometers use a color display to determine battery status. Green means
‘OK’, Grey/black means ‘Battery needs charging’, and White means ‘low electrolyte’.

The disadvantage of this reading is that the built-in hydrometer monitors the state of
only one battery cell. If the condition worsens in another cell, we cannot see it through this
hydrometer. There is a case where the battery is dead because one cell has died, and the
hydrometer shows that the battery is good.

To perform a battery gravity check with the built-in hydrometer, follow these steps:
Green Grey White
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1. Green: The battery is sufficiently charged. The battery charge is from 65% to 100%.
2. Grey/black: The battery needs to be recharged. The battery charge is less than 65%.
3. White: Low electrolyte level. It is necessary to add water and charge the battery.

Text 11. Battery Load Test

Source: https://autoedu.info/en/auto-electric/battery/battery-load-test/

A battery load test determines how well the battery performs under load. The test de-
termines the battery’s ability to deliver starting current and maintain sufficient voltage to
operate other systems. In other words, if the battery can sustain a high discharge for some
time and the voltage is still relatively high, then you know the battery has good capacity and
is in good condition. If the voltage drops quite quickly, the battery capacity is low.

The battery load tester serves to carry out the
load test. It contains an ammeter, a voltmeter, and a
high-power variable resistor. Depending on the
strength of the battery, the amount of load for test-
ing is determined. The tester draws current from
the battery through the resistor. An ammeter
measures the amount of current drawn. The maxi-
mum draw current and battery voltage drop define
the battery state.

There are several prerequisites for the battery
test. The battery electrolyte should be at room tem-
perature, between 21°C and 27°C. A cold battery
shows a significantly lower capacity. Never test a
sealed battery if its temperature is below 15°C. A
load test is performed only on a fully charged bat- Battery load tester

tery.
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When testing the battery load, use the following test parameters:

— Test load = half of the starting current of the battery.

— Loading test time = 15 seconds.

— Results: Pass = 9.6V or greater; Error = less than 9.6V.

If the battery fails the load test, another test is required before a final judgment is
made on the battery. Charge the battery with a 20-hour charging current and repeat the
load test. If the test results are still weak, the battery is sulfated and must be replaced with
a new battery. If it passes the retest, test the vehicle’s charging system to see if it is proper-
ly charging the battery.

Some manufacturers emphasize that their batteries should not be load tested, but in-
stead tested for conductivity. They claim that load testing can damage the battery. Therefore,
always check the service information for a given battery before performing a load test.

To perform a battery load test, follow these steps:

1. Connecting testers: Use an infrared temperature gun to measure the temperature
on the side of the battery and check that it is within the test parameters. Connect the red
clip to the plus pole of the battery and the black to the minus pole.

2. Testing: If using an automatic load tester, enter the starting battery current. When
using a handheld load tester, calculate the load, which is usually half the starting current
(e.g., 700A/2 = 350A — test current), and set the load.

3. Results analysis: Test for 15 seconds. Read the test voltage on the voltmeter and
immediately turn off the tester. If after 15 seconds the test voltage is 9.6V or higher, the
battery is good. When the test voltage is less than 9.6V, charge the battery and repeat the
load test. If the voltage is lower than 9.6V again, the battery is faulty. However, if the re-
peated test voltage is higher than 9.6V, check the power supply system.

Text 12. Battery Conductance Test

Source: https://autoedu.info/en/auto-electric/battery/battery-conductance-test/

A battery conductance test is a process of checking the capacity and accurately de-
termining its current state. Conductivity testers measure battery capacity. Before testing,
check whether the battery is suitable according to the specification for the given vehicle.
Look for information in the manual about the required characteristics of the battery for the
given vehicle. Using a battery with too low a capacity will overload the battery itself and
the starting system. Using a battery with a larger capacity is heavier and puts more strain
on the carrier. Also, it puts more stress on the charging system. Therefore, always check
whether the correct battery is used for the given vehicle.

After verifying the battery, proceed to test. Electronic testers have replaced the need
for a hydrometer and other invasive types of battery testing. Many manufacturers now re-
quire the use of a conductivity test instead of a load test to be considered for warranty cov-
erage. Almost all conductivity testers have an integrated printer, and test printouts can fol-
low the warranty. A conductance tester sends low-frequency signals into the battery to de-
termine its ability to conduct current. A higher capacity battery has a higher current carry-
ing capacity. As the battery deteriorates over time, its capacity also decreases. The tester
can measure the battery’s capacity by measuring its conductivity, which allows for an al-
most linear comparison of these two parameters. Dirty battery terminals can affect conduc-
tivity and measurement accuracy. It may therefore be necessary to clean the terminals and
poles before testing.

Since the conductance test only takes a minute or two, it’s an opportunity to show
customers the health of their battery. During each regular vehicle inspection, the client can
see how the condition of the battery deteriorates over time. Once the conductivity test
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shows that the battery is bad, the customer will have confidence that the battery is at the
end of its useful life and must be replaced.

To perform a battery conductance test, follow these steps:

1. Preparation for measurement: If necessary, clean the terminals and poles of the
battery from corrosion. If feasible, check the electrolyte level in the cells. If necessary, be-
fore testing, top up the cells and connect the battery to the charger.

2. Conductance test: Connect the red clip to the plus and the black to the minus pole
of the battery. Set the type and type of tested battery on the tester. Start testing. At the end
of the test, print the measurement results.

3. Results analysis: Based on the test results, determine the condition, that is, the
current capacity of the battery.

Text 13. Saving Memory After Battery Removal

Source: https://autoedu.info/en/auto-electric/battery/saving-memory-after-battery-
removal/

With some electronic devices on vehicles, it is necessary to save memory after remov-
ing the battery. When they are without power, such electronic devices lose their stored data.

Electronic modules in vehicles, such as radio and driver settings, require a small
amount of energy to store their memory (KAM). When removing the battery, the memory
of certain electronic systems is lost. For some electronic systems, memory loss can be
problematic. The electronic control unit can lose its adaptive learning data, meaning it will
need to recollect this information throughout driving which can take several days. For oth-
er systems, such as the security system, memory loss can prevent the vehicle from restart-
ing or using the radio.

Check manufacturer and owner information to determine which systems will be af-
fected by the power loss. You must identify each system that requires restarting security or
initialization codes and ensure that procedures and equipment are available to reinitialize
the system or module. In case of loss of codes, they can be requested by contacting sellers
or manufacturers to reactivate the vehicle’s system.

External sources of 12-volt DC power can save the memory of electronic devices af-
ter removing the battery. The external source is connected via the diagnostic socket with
the appropriate cable.

External power supply via diagnostic External power supply via the cigarette
socket lighter

If the cigarette lighter socket is always on, an external power supply can be connect-
ed via the cigarette lighter to save memory.
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When the external memory storage power source is connected, still be careful when
working on the vehicle to avoid shorting.

To connect the external power supply to save memory after removing the battery,
follow these steps:

1. Identifying critical modules: In the appropriate service information or owner’s
manual, identify the electronic modules that require re-initialization or code entry when
the battery is disconnected. Check if there are any recommendations on how to connect the
external power supply.

2. Connecting the external power supply: Use a suitable external power supply and
connection method to save the memory. Connect the external power supply using the ap-
propriate connector to the diagnostic socket or the cigarette lighter. After connecting and
turning on the external power supply, remove the battery from the vehicle.

3. Checking after battery installation: After installing and connecting the battery,
turn off and disconnect the external power supply. Check all electronic systems on the ve-
hicle (radio, error lights, etc.). In the event of a memory loss, use the correct codes to reac-
tivate the modules as needed.

Text 14. Measuring Parasitic Draw

Source: https://autoedu.info/en/auto-electric/battery/measuring-parasitic-draw/

Finding hidden consumers is done when there is increased consumption from the
battery when the vehicle is at rest. Modern vehicles, after shutdown, still draw a small
amount of current for memory maintenance (KAM) or the operation of some safety sys-
tems. For example, a vehicle’s anti-theft system draws relatively little current, as excessive
draw can quickly drain the battery. Professionally, this rest consumption is also called a
parasitic draw.

The additional current draw does not have to immediately drop to the lowest level
when the engine is not running. Typically, when the key is off, the vehicle’s engine stops,
and the vehicle’s systems begin to shut down and enter a ‘sleep’ mode. On-board systems
turn off at different rates. For example, on some vehicles, it takes several hours before the
rear system goes to sleep and the additional current draw reaches its minimum value. Look
in the manufacturer’s service data for the maximum allowed current draw and the time re-
quired for the module to sleep after turning off the ignition.

While the vehicle is stationary, the permitted current draw is minimal and cannot
drain the battery. However, when the battery discharges while the vehicle is stationary,
without sulfation or leakage on the battery, we have the appearance of a parasitic draw. A
parasitic draw a lot of currents and can completely drain the battery while the vehicle is
stationary. If we suspect that the cause of battery discharge is a parasitic draw, we proceed
to check and reveal the location of the fault on the vehicle’s electrical network.

Finding parasitic draws can be done in several ways, and one of the methods is to
use an ammeter that can measure milliamps. Remove the minus terminal from the battery.
The ammeter is connected in series between the minus pole of the battery and the minus
terminal. The ammeter will show the value of the withdrawal current of the hidden con-
sumer. By removing the fuse one by one, we disconnect individual electrical systems.

When, by removing one of those fuses, the current value on the ammeter drops, we
have located the part of the electrical installation where the parasitic draw is located. Once
again, we check by turning that fuse on and off to determine the accuracy of the search.

After we have localized part of the installation, we proceed to a detailed search of
the entire network until we find the parasitic draw. The search includes all electrical de-
vices, conductors, and connectors.
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When the excessive current draw does not go away after removing all the fuses,
suspect an unfused circuit such as the diodes and alternator regulator, the ignition system
on some vehicles, or the control module power lines.

975mA

Measuring parasitic draw Measuring parasitic draw
with an ammeter with current clamps

An easier and faster way to find parasitic draws is to use current clamps to measure
small currents. With current clamps, we grasp all the conductors from the minus terminal
of the battery and measure the draw current without disconnecting the battery. The search
procedure is the same as with the fuse removal.

An ohmmeter is set to measure small resistance values. First, zeroing the ohmmeter
is done by short-circuiting the measuring pipettes. If a non-zero value is displayed on the
screen, remember it as an error. Then the black pipette is placed on the negative pole of
the battery, and the red one first on the unpainted surface of the alternator housing. Read
the value on the ohmmeter and subtract the error (if any). Then, the red pipette is placed
on the ground of the vehicle (chassis) and the resistance is read with the error subtracted.

Up to a value of 0.3 Q with a multimeter with a 10 MC impedance or up to 0.6 €2
with a 20 MQ impedance corresponds to a current draw of 35 mA. Any reading above
these indicates the existence of a parasitic draw. If the resistance is too high, by removing
the fuse one by one, we monitor the moment the resistance drops. If the resistance does not
decrease after removing all the fuses, suspect an uncontrolled circuit, such as diodes and
the alternator regulator or ignition circuit.

To find parasitic draw with current clamps, follow these steps:

1. Preparation for measurement: Remove the minus terminal from the battery. Set
the multimeter to measure DC in mA. Connect the test leads to the corresponding termi-
nals of the multimeter.

2. Measurement: Connect the plus pipet to the minus pole of the battery. Connect
the minus pipette to the minus terminal. Read the current value. If the current draw is high,
disconnect the fuses in turn.

3. Locating the parasitic draw: If the measuring current decreases by removing the
fuse, examine all the electrical components and devices of that circuit until the parasitic
draw is located. When the measuring current has not decreased even after removing all the
fuses, examine the diodes and regulator of the alternator and other uninsured electric cir-
cuits.
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Text 15. Alternator Removal

Source: https://autoedu.info/en/auto-electric/alternator/alternator-removal/

Removing the alternator from the vehicle is necessary when a mechanical or electrical
malfunction is found that requires repair or replacement of the alternator. By electrical mal-
functions, we mean that the alternator is not charging, insufficient or excessive charging volt-
age. Mechanical malfunctions include faulty bearings or other internal or external damage.

Be careful when removing the alternator because the battery voltage is always pre-
sent at the alternator output terminals, and a strong spark may occur due to a short circuit
to the ground. That’s why the minus terminal from the battery is removed first before re-
moving the alternator. Then disconnect all electrical connections from the alternator.

Loosen the main bearing bolt that secures the alternator to the engine and remove
the drive belt tensioning bolts. Moving the alternator toward the engine loosens and sepa-
rates the drive belt from the pulley. On an alternator without a tension bolt, a lever is used
to release the tensioner to loosen and separate the belt from the pulley.

After separating the drive belt, while holding the alternator unscrew the supporting
screws all the way and remove the alternator from the engine.

To perform the removal of the alternator from the vehicle, follow these steps:

1. Disconnecting the electrical connections: Disconnect the minus terminal from the
battery. Disconnect all electrical connections from the alternator.

2. Removing the drive belt: In the alternator with tension screw, loosen the main
support screw. Remove the tension screw. Move the alternator towards the engine and re-
move the belt from the pulley. If the alternator is without tensioning screw, use the lever to
release the tensioner and remove the belt from the alternator pulley.

3. The alternator removal: Unscrew all the screws holding the alternator. Remove
the alternator from the vehicle.

Text 16. Alternator Disassembly

Source: https://autoedu.info/en/auto-electric/alternator/alternator-disassembly/

After removal from the vehicle for repair, the alternator is disassembled. A faulty al-
ternator can be the result of many different internal problems. Diodes, stator windings, and
rotor windings may be open, shorted, or improperly grounded. Brushes or slip rings may
wear out. The voltage regulator may be faulty. The rotor shaft can be bent, the bearings
worn, and the pulley can be loose or warped.

For examination, repair, and replacement of alternator elements, it is necessary to
disassemble them. Follow the operating instructions for the given alternator during disas-
sembly, testing, and replacement parts.

Disassembled alternator
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Depending on the type of alternator, the sequence of actions during disassembly may
differ. Here the most common disassembly procedure is described. Before disassembly,
mark the housing parts with a marker or chalk to ensure proper assembly of the alternator.

Remove the voltage regulator with brushes. By unscrewing the screws, remove the
screws that connect the alternator covers. Separate the rear part of the alternator cover by
gently hitting it with a rubber mallet. If extraction is more difficult due to the bearing, a 2
or 3 yaws puller is used. Carefully separate the front part of the cover with the pulley and
the rotor from the stator. During separation, be careful not to damage the stator and rotor
windings.

Grip the rotor with a bench vice and remove the pulley with a suitable tool. Then the
cover is removed from the rotor shaft. Remove the rotor from the stator by tapping the ro-
tor shaft with a rubber mallet. When you take it out of the cover, the rotor falls, so put a
cloth under it in advance.

Depending on the construction of the alternator, the diode plate eventually separates.

Text 17. Checking and Replacing Alternator Brushes

Source: https://autoedu.info/en/auto-electric/alternator/checking-and-replacing-
alternator-brushes/

Checking and replacing the brushes is a regular process after dismantling the alter-
nator or voltage regulator and when there are problems in the charging system. Brushes
through the sliding rings and transmits power supply to the rotor windings. Power supply
to the rotor windings and operation of the alternator depends on correct brushes. In the
case of brushes, it is important that they have sufficient length, that the springs push them
with a certain force, and that they slide easily in their holders.

After removing the brush holder from the alternator, a visual inspection of the con-
dition is performed. The brushes should be of equal length, the correct shape, and the
holder should be undamaged and clean.

Bad brushes can damage the slip rings. Short
brushes make weak contact with the sliding rings because
the springs cannot press them with the necessary force.
There is a high voltage drop and a weaker power supply
to the rotor windings. The length of the brush is measured
with a vernier caliper. The brush is correct as long as its
length is 5 mm above the upper edge of the brush holder.
If the brush is damaged or worn, they are replaced in pairs
according to the specification for that alternator.

There are various types of spring brushes. They
can be in the form of a spiral or push rod. Some are part _
of the holder, separate or delivered together with the Measuring brush length
brushes. Their condition and thrust are checked. Defective springs are replaced because
they do not perform their function of pushing the brushes.

If the brush head, check the condition of the holder, that is, the guide. If necessary,
the holder is cleaned or replaced. If the brush after replacing the head, it is necessary to
check the diameter of the brush body and possible sanding of the sides. The brush holders
must be well insulated from the ground and have a good electrical connection with the
brushes. Their electrical condition is checked with a multimeter.

To check and replace the alternator brushes, follow these steps:

1. Checking and replacing brushes: Perform a visual inspection of the condition of
the brushes. Replace damaged or too short brushes with new ones. Measure the length of
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the brush with a vernier caliper. If the brush is below the required minimum length, re-
place both with new ones.

2. Removing the drive belt: Check the condition of the brush spring (length, color,
etc.). Check the spring pressure. Replace defective springs with new ones.

3. Brush holder control: Inspect the holder for cracks, damage, and dirt. Replace
damaged supports with new ones. Clean the carrier. Use an ohmmeter to check the electri-
cal connection between the power supply on the holder and the brush. If transient re-
sistance is observed, locate the bad connection and eliminate the malfunction.

Text 18. Slip Ring Inspection

Source: https://autoedu.info/en/auto-electric/alternator/slip-ring-inspection/

Slip ring inspection is always performed when disassembling the alternator or when
there is a malfunction in the power supply system. As the rotor rotates, the brushes touch
the slip rings, ensuring the transmission of electrical energy to the rotor windings. Spark-
ing and graphite dust lead to the burning of the ring. Dirt and burnt surfaces of the rings
interfere with the flow of electricity and the operation of the alternator.

The surface of the sliding rings must be smooth, clean, and without burn marks. If
rings are dirty and greasy, clean them up with a soft cloth and degreasing agent. When
there are visible traces of burning on the surface due to sparking, the surface of the rings
should be sanded with fine sandpaper that does not leave deep scratches. If the traces of
damage on the surface of the rings are deeper so that repair is not possible, it is necessary
to replace the rotor.

Measuring the diameter of slip rings

During the operation of the alternator, the slip rings wear out. When the rings are
worn out too much, the brushes barely touch the surface of the rings, which leads to insta-
bility in the operation of the alternator. The degree of wear is determined by measuring the
outer diameter of the rings. When the diameter of the ring is below the minimum allowed
value, the rotor is changed. The vernier caliper is used to measure the diameter of the ring,
and the minimum diameter is read from the service manual for the alternator.

To inspect the slip rings of the alternator rotor, follow these steps:

1. Surface control: Perform a visual inspection of the condition of the surface of the
sliding rings for dirt, grease, burning, and damage. Clean the greased surface with a suita-
ble agent. In case of noticeable damage and burning, wipe the surface with a fine cloth and
sand with fine sandpaper. In case of damage, replace the rotor.

2. Diameter measurement: Measure the diameter of the sliding rings with a vernier
caliper. If the diameter is below the minimum allowable value, replace the rotor.
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Text 19. Alternator Rotor Testing

Source: https://autoedu.info/en/auto-electric/alternator/alternator-rotor-testing/

Testing the alternator rotor involves a visual inspection of the condition and an elec-
trical check of the correctness of the rotor windings.

First, a visual inspection of the condition of the
rotor is performed. The rotor windings are carefully
inspected for discoloration, overheating, or burning. If
these changes are noticed, the rotor is not good. If
there are scratches on the outer surface of the rotor
jaws, it means that the rotor is touching the inside of
the stator during rotation. The cause may be worn
bearings or a bent rotor shaft. The condition of the
sliding rings is also carefully inspected. They should
be smooth, clean, and undamaged.

When the rotor passes the visual inspection, the electrical testing of the windings
continues. A multimeter or an ohmmeter is used to measure the coil resistance. Typical
winding faults can be open-circuit, short-circuit, or short-to-ground.

The rotor winding resistance is measured between the slip rings (A). The correct,
expected rotor winding resistance value is read from the information system for a given al-
ternator. If the data is not available, typical values of 2.4-3.5 Q or 3-6 £ depending on the
type are used.

When the measured resistance is within the specified values, the rotor is correct.

If the measured resistance is infinite, the winding is faulty and the rotor needs to be
replaced.

If the resistance is less than the minimum required value, there is a short circuit and
the rotor is faulty. In this case, the rotor draws more current, creates a strong magnetic
field, and the alternator overheats.

If a higher-than-expected resistance is measured, there is a transient resistance due
to poor solder or corrosion. Cleaning or soldering the joint can often eliminate this irregu-
larity. Otherwise, the rotor is defective and needs to be replaced.

Alternator rotor

Testing windings for open-circuit, short-circuit (A), and short-to-ground (B)
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The windings must be well insulated from the ground, that is, the housing and rotor
shaft. When the insulation of the winding is damaged, windings are short-to-ground. The
test is performed when one measuring pipette of the ohmmeter is placed on the slip ring
and the other on the rotor shaft (B). With a correct rotor, the value of mass resistance is in-
finite. Any other resistance reading means that there has been an insulation breakdown to
the ground, and the rotor needs to be replaced.

To perform an alternator rotor winding test, follow these steps:

1. Visual inspection: Perform a visual inspection of the condition of the rotor wind-
ings, claws pole surface, slip rings, and shaft. If there is a noticeable color change, over-
heating, or burning of the coil, replace the rotor. In case of noticeable defects on the sur-
face of the jaws or sliding rings, perform a further inspection according to the procedure.
If the shaft is bent, replace the rotor.

2. Testing windings for open-circuit and short-circuit: Read the required resistance
value of the rotor winding from the information system. Set the resistance measurement on
the multimeter. Connect the measuring pipettes to the sliding rings. If the resistance read-
ing is infinite or lower than the required value, replace the rotor. If the resistance is higher,
locate the cause of the transient resistance, eliminate the defect or replace the rotor.

3. Testing windings for short to ground: Place one measuring pipette of the ohmme-
ter on the sliding ring, and the second on the rotor shaft. The measured resistance should
be infinite. If a resistance value is measured, the winding insulation has broken and the ro-
tor needs to be replaced.

Text 20. Alternator Stator Testing

Source: https://autoedu.info/en/auto-electric/alternator/alternator-stator-testing/

Testing the correctness of the stator winding of the alternator is performed visually
and by measuring the resistance. The visual inspection looks for changes in color or dam-
age to the windings. Often due to excessive heat, parts of the winding insulation are de-
formed. A quick check of the condition of a suspicious part of the winding is to scrape the
winding with a knife blade. If the varnish falls off, the winding insulation is damaged. In
the same way, the connections on the stator are also checked. Any signs of damage indi-
cate that the stator is faulty.

If the stator passes the visual inspection, it
is approached testing of windings for open-
circuit, and short to ground. The electrical check
is done with an ohmmeter. As the stator has three
windings connected in a star, there are three leads
(a, b, and c). Resistance measurement is per-
formed between two leads in each combination
(a-b, a-c, and b-c). The measured coil resistance
should be less than 0.5 Q. If infinite resistance is
measured between any two terminals, the wind-
ing is broken and the stator is replaced.

An ohmmeter is connected between the sta-
tor housing and the winding terminal to test for a Alternator stator
short-to-ground. With good winding insulation,
the ohmmeter shows infinite resistance across all three windings. If at least one winding
shows some resistance, the insulation of that winding has broken, it is short-to-ground and
the stator is replaced.
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Testing windings for open-circuit (A) and short-to-ground (B)

To perform an alternator stator winding test, follow these steps:

1. Visual inspection: Perform a visual inspection of the state of the stator winding
and its insulation. In case of a noticeable color change, overheating, or burning of the
winding, replace the stator. If in doubt about the condition of the insulation, scratch the in-
sulation with a knife blade. If it falls off, the winding insulation is defective, and replace
the stator.

2. Testing windings for open-circuit: Read the required stator winding resistance
value from the information system. Set the resistance measurement on the multimeter.
Connect the measuring pipettes between the two leads of the stator. Repeat the measure-
ment two more times between each combination of leads. If at least one measurement
shows infinite resistance, replace the stator.

3. Testing windings for short to ground: Place one measuring pipette of the ohmme-
ter on the stator housing, and the other on each output of the stator winding. The measured
resistance should be infinite. If any resistance value is measured, the winding insulation
has broken, and the stator needs to be replaced.

Text 21. Alternator Diode Testing

Source: https://autoedu.info/en/auto-electric/alternator/alternator-diode-testing/

An alternator diode testing is a procedure for checking the correctness of the ele-
ments on the diode board. The alternator is a generator of three-phase alternating voltage.
As direct current is used on vehicles, diodes transform the generated alternating current in-
to direct current. The proper operation of the vehicle’s electrical power supply system de-
pends on the correctness of the diodes.

The test of diodes is reduced to checking their ability to pass current in only one di-
rection. The measurement can be done with a multimeter.
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Diode test with a multimeter

The diode check option is selected. If the multimeter doesn’t have this option, then
an ohmmeter is used. Measuring pipettes are connected to the diode ends. A correct diode
conducts in one case, while in the other when the pipettes are replaced, it does not con-
duct. When the diode conducts in both directions, the diode is short-circuited, or when it

does not conduct, it is open-circuit.
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The diodes on the alternator are located on the diode board. Depending on the type,
the alternator can have 6 (3 positive and 3 negative) or 9 (3 positive, 3 negative, and 3 ex-
citing — diode trio) diodes.

The plus and minus diodes are the main ones, and the entire vehicle system is pow-
ered through them. Positive and negative diodes are specially designed for easier assembly
and cooling. With a positive diode, the housing is the cathode, and with a negative diode,
the housing is the anode. When testing, you have to pay attention to which diode is posi-
tive and which is negative.

T e

Positive diode Negative diode

Main diodes

A diode trio are excitation rectifier diodes, and on them, the ring indicates the cathode.

Anode (+) I ‘ Cathode (-)

Excitation diode

The multimeter is set to measure a diode or resistance. The main diodes are checked
first. One measuring pipette is placed on the positive plate (B+), and the other touches all
three leads for the stator windings. All three readings should be the same, conducting or
not depending on the polarity of the measuring pipette. Then the pipettes are reversed, and
the measurements are repeated. All three results should be the same and opposite of the
previous measurements. Now the procedure is repeated when the measuring pipette is
placed on the negative plate (B-). If two identical values are measured when changing the
place of measuring pipettes, then that diode is defective and should be replaced.

Finally, the excitation diodes, if any, are tested. We check each diode separately
through two measurements by crossing the pipettes. If we measure two identical values,
that diode is faulty and needs to be replaced.

To perform the alternator diode test, follow these steps:

1. Testing of main diodes: Set up a multimeter to measure diodes or resistance.
Place one measuring pipette on the positive plate (B+), and connect the other one to each
of the terminals for the stator windings. Then replace the pipettes and repeat the measure-
ments. Do the same procedure between the negative plate (B-) and the lead for the stator
windings. If you measure two of the same size after crossing the pipettes, that diode is
faulty and needs to be replaced.

2. Testing of excitation diodes: Test each excitation diode separately twice by cross-
ing the pipettes. If the same readings happen to be obtained, that diode is defective and
needs to be replaced.
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Text 22. Voltage Regulator Testing

Source: https://autoedu.info/en/auto-electric/alternator/voltage-regulator-testing/

When the alternator’s output voltage is unstable or intermittent, it is necessary to
test the voltage regulator. The regulator regulates the alternator’s output voltage between
13.8 and 14.5 V and controls the power supply to the rotor windings. As long as the output
voltage is below the maximum value, the regulator feeds the rotor windings that create the
magnetic field through the brushes. The rotor’s rotation under the magnetic field’s influ-
ence in the stator windings generates voltage, which is sent to the vehicle’s electrical net-
work via the diode plate. When the output voltage exceeds the maximum allowed voltage,
the regulator cuts off the power supply to the rotor. Without excitation voltage, there is no
magnetic field in the rotor, and the generation of voltage in the secondary windings is in-
terrupted. The output voltage drops, and when it falls below the minimum value, the regu-
lator turns on the power supply to the rotor windings again.

The voltage regulator regulates the alternator output voltage by turning on and off
the excitation voltage.

Various alternator voltage regulators

Irregularities in the operation of the voltage regulator can be power interruption, too
high output voltage, and very rarely too low output voltage. Apart from the voltage regula-
tor, other factors can influence the appearance of
these irregularities.

To check the correctness of the regulator, we
can use special testers or check its operation our-
selves with the help of a few elements. We need a
voltage regulator (0-20 V), a low-power bulb, and
a multimeter for measuring DC voltage for a man-
ual correctness test.

We connect the minus wire from the voltage
regulator (0-20 V) to the ground of the alternator
voltage regulator, and the plus wire from the volt-
age regulator (0-20 V) to the 12 V (D+) output port
on the alternator voltage regulator. We connect the
light bulb to the DF and D- alternator voltage regu-
lator connections or the brushes. We connect the
black measuring pipette of the multimeter to the
ground and the red one to D+ of the alternator
voltage regulator. Let’s set the multimeter to
measure DC voltage.

When all the necessary test elements are con-
nected to the voltage regulator, we turn on the pow-
er source and increase the output voltage. The light Voltage regulator testing
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bulb is getting brighter. We monitor the voltage on the multimeter and the operation of the
light bulb. With a correct regulator, when the voltage exceeds the value of 14.6 V, the bulb
should turn off. With a further increase in voltage, the bulb does not work. Then we lower
the voltage, and when we reach a value of about 13.8 V, the bulb lights up again. We in-
crease and decrease the voltage on the regulator several times. The bulb should always turn
off when 14.6 V is exceeded and turn on again when the voltage drops below 13.8 V. If it
reacts differently than described, the regulator is faulty and needs to be replaced.

To perform an alternator voltage regulator test, follow these steps:

1. Connecting: Connect the minus wire from the voltage regulator (0-20 V) to the
ground of the alternator regulator, and the plus wire to D+. Connect the bulb to the DF and
D- alternator voltage regulators or the brushes. Connect the black measuring pipette of the
multimeter to the ground, and the red pipette to D+ of the regulator. Set the multimeter to
measure DC voltage.

2. Testing: From the information system, read the required values of the regulation
voltage for the given regulator. Turn on the power supply regulator and increase the sup-
ply voltage from zero upwards. Monitor the operation of the bulb that is lit. As the voltage
increases, monitor the value on the multimeter. When the bulb goes out, read the voltage
value on the multimeter. Increase the voltage a little more and if the bulb is out, start re-
ducing the supply voltage. When the bulb lights up, read the voltage of the bulb ignition.
Repeat the procedure a few more times. Compare the voltage of turning on and off the
bulb with the required voltage values of the regulator regulation. If they are outside the
rear frame, replace the alternator voltage regulator.

Text 23. Alternator Bearing Replacement

Source: https://autoedu.info/en/auto-electric/alternator/alternator-bearing-
replacement/

When noises are heard, screeching is often caused by bad bearings, and the alterna-
tor bearings need to be replaced. Replacing the bearings requires disassembling the alter-
nator. Each alternator has two bearings, front, and rear. The method of removing and
mounting the bearings differs and depends on the type of alternator.

The front bearing is on the front cover of
the alternator. It is usually closed with the bear-
ing retainer with the help of three screws. First,
unscrew the screws and take off the bearing re-
tainer. The bearing is removed with a suitable
punch placed on the outside of the cover. By
striking the punch or pressing the press, the
bearing falls out of its housing. Installation is in
reverse.

The rear bearing can be on the rear cover
or the rotor shaft. When it is on the rotor, re- Alternator bearings
moving the bearing is done with a suitable tool and a puller. Mounting is done by pushing
using a suitable tubular tool.

To replace the alternator bearing, follow these steps:

1. Front bearing replacement: Remove the three screws that hold the bearing retainer to
the front housing. Remove the bearing retainer. Remove the front bearing from the housing.

2. Rear bearing replacement: The rear bearing can be on the rear cover or the rotor
shaft. When it is on the rotor, removing the bearing is done with a suitable tool and a pull-
er. Mounting is done by pushing using a suitable tubular tool.
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Text 24. Oscilloscope Alternator Test

Source: https://autoedu.info/en/auto-electric/alternator/oscilloscope-alternator-test/

One of the faster ways to check an alternator is an oscilloscope test. The resulting
oscillogram gives us an insight into the alternator’s correctness and directs us towards fur-
ther testing and finding the cause of the failure.

An oscilloscope recording of the alternator output voltage can determine the existence
of an alternating component. All electrical components on the vehicle operate on DC volt-
age. Often, an alternating component in the power supply can block their operation. It hap-
pens that you replace a “faulty” electronic component, and then you find that the new one
does not work either. That’s a sign to record an oscillogram of the alternator output voltage.

The plus probe of the oscilloscope is connected to the plus output of the alternator
(B+), and the minus probe to the ground. The oscilloscope is set to measure alternating volt-
age in the range of up to 20 V. The time axis is set to 10 or 20 ms. The output signal of the
alternator is recorded under a load of 15 A and at 2000-2500 rpm. With some types of alter-
nators in good condition without load, it has an unusually high voltage peak, but under load
it is good. For the load, it is enough to turn on the headlights and some additional devices.

The following pictures show examples of recorded oscillograms with a description
of the state of the alternator.

10 ms v 10 ms

Correct alternator Correct alternator- some types
(under load and at 2000 rpm) (no load and idling)
oV )\
10 ms 0 10 ms
The excitation diode is open The excitation diode is shorted
20V 0\
) 10 ms 9 10 ms
The positive diode is open The negativediode is open
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20V

0

The positive diode is shorted

20V

Defective diodes

20V

10 ms

The negativediode is shorted

20V

10 ms
Phase fault

To perform an oscilloscope test on the alternator, follow these steps:

1. Oscilloscope connection: Connect the plus probe of the oscilloscope to the plus out-
put of the alternator (B+) and the minus probe to the ground, alternator housing. Set the oscil-
loscope to measure AC voltage, the voltage axis to 20 V, and the time axis to 20 or 10 ms.

2. Oscillogram measurement and analysis: Start the engine. Turn on the headlights
and some other consumers. Keep the engine speed at around 2000 rpm. Record and ana-
lyze the obtained oscillogram of the output voltage from the alternator. If any anomalies
are found, conduct further tests to identify and eliminate the fault.

Text 25. AC Ripple Voltage Test

Source: https://autoedu.info/en/auto-electric/alternator/ac-ripple-voltage-test/
The test for the presence of alternating voltage at the output of the alternator is a
procedure for determining the presence of an alternating component in the direct voltage.

AC ripple voltage measurement at the alternator output
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Electronic components are sensitive if an AC component is coming through the
power supply, and it may break down. Testing is done by oscilloscope recording of the
output signal. If you don’t have an oscilloscope or want an even faster test for the presence
of an AC component in the power supply, you can measure with a multimeter.

Connect the plus measuring pipette of the multimeter to the plus output of the alter-
nator (B+) and the minus pipette to the housing (ground). Set a small value AC voltage
measurement, and it preferably turns on the RMS (root mean square) option. Measurement
is performed under load and at 2000-2500 rpm. While the engine is running, the headlights
and additional devices turn on to load the alternator. Any measured AC voltage greater
than 0.25 V means that there is an AC component and that the alternator is faulty, that is,
some diode is defective.

To measure the presence of alternating voltage at the output of the alternator with a
multimeter, follow these steps:

1. Connecting a multimeter: Connect the plus measuring pipette to the plus output of
the alternator (B+) and the minus pipette to the alternator housing (ground). Set the multi-
meter to measure the alternating voltage of a small value and, if possible, activate the
RMS option.

2. Measurement and analysis: Start the engine. Turn on the headlights and some
other consumers. Keep the engine speed at around 2000 rpm. Measure the alternating volt-
age at the output of the alternator. If the measured voltage is greater than 0.25 V, carry out
further tests to identify and eliminate the fault.

Text 26. Alternator Leakage Test

Source: https://autoedu.info/en/auto-electric/alternator/alternator-leakage-test/
The leakage test determines whether a shorted diode conducts power from the bat-
tery to the alternator windings while the engine is off. As a parasitic draw, it leads to bat-
tery consumption in rest mode.

When the battery is weak at start-up, and after 21 mA
charging you find that it has good capacity, the suspi- - =
cion falls on parasitic draws. The procedure for detect- o, <3
ing a parasitic draw requires connecting an ammeter to ,6,
the battery. By removing the fuse in order, determine the s
line where the fault is located. However, when after re- é
moving all fuses the problem is not detected and there is

still a leak, it is necessary to check the alternator leak.
The alternator leakage test is performed with a
multimeter while the engine is not running and with the
ignition off. The multimeter is set to measure current in
mA. Disconnect the supply plus wire from the plus
terminal (B+) on the alternator. Connect the plus meas-
uring pipette of the multimeter to the B+ of an alterna-
tor, and the black pipette to the removed terminal of the
supply line. Depending on the type of vehicle, there is
always a small amount of current flowing between the
battery and the alternator when the vehicle is at rest.
However, if a current of more than 60 mA is flowing,
there is an alternator leak that acts as a hidden consum-
er draining the battery. When there is a leak, it is nec-
essary to check the condition of the diodes on the alternator diode plate.

Alternator leakage test
with an ammeter
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To perform an alternator leak test with a multimeter, follow these steps:

1. Connecting a multimeter: Disconnect the supply line from the plus (B+) connec-
tion of an alternator. Set the multimeter to measure the current in mA. Connect the plus
measuring pipette to the plus output of the alternator (B+), and the minus pipette to the
socket of the disconnected supply line.

2. Measurement: If the current is greater than 60 mA, there is an alternator leak, and
take further steps to detect and eliminate the malfunction of the alternator.

Text 27. Electrical Installations. Relays Testing

Sources: https://autoedu.info/en/auto-electric/electrical-installations/,
https://autoedu.info/en/auto-electric/electrical-installations/relays-testing/

Electrical installations on vehicles provide a safe and secure power supply to elec-
trical and electronic devices and data transmission between control units and peripheral
components of the control system.

To work on electrical installations, a service technician needs to understand the ter-
minology, the behavior of electricity, and the theory of electrical components and net-
works. Also, the service technician should be able to read electrical diagrams, measure
electrical quantities, calculate electrical values, and maintain and repair elements of elec-
trical installations. Electrical installations include conductors, connections, fuses, switches,
relays, and other components for distributing electricity to consumers. Communication
networks (LAN, CAN, etc.) are for data transmission.

For maintenance, testing, and repair of elements of electrical installations, it is nec-
essary to follow the manufacturer’s instructions and procedures using appropriate tools
and equipment.

Relays are electromagnetic switches that use small currents in the coil to control signif-
icantly higher operating currents. Standard relays have four or five connectors. The markings
are numerical and are 30 (permanent plus), 86 (plus on the coil), 85 minus (output from the
coil), and 87 minus (output to the consumer). If there is a fifth connector, it is labeled 87a.

Relay and circuit

Due to the heavy use of relays on the vehicle, we will explain the standard test pro-
cedure. The relays are located on the relay plate with the other relays and fuses. Testing
the relay is done in two stages: checking the correctness of the relay base on the plate and
testing the relay on the workbench. Before testing, it is necessary to get to know the elec-
trical connection diagram and the position of the components.

First, the correctness of the system is checked, in our case, the operation of the main
beam on the vehicle. If turning on the main beam headlights switch does not turn on both
lights, the electrical diagram shows that the relay is one of the possible malfunctions.

From the information system, we get to know the position of the lighting relay on the
vehicle. We remove the relay from the plate and perform a visual inspection of the exterior
of the housing and connectors. If the relay is visibly damaged, replace it with a new one.
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We determine the arrangement of connections (numbers) on the relay socket. First,
we check the voltage between terminals 85 and 86. We connect the voltmeter and turn on
the main beam switch. If the measured voltage is 0 V, there is a fault in the power supply of
the relay coil. It is necessary to carry out additional tests and determine the location of the
failure. If the measured nominal voltage is 12V, the power supply to the relay coil is correct.

Then there is a check of the main beam power supply via the relay. Short-circuit
terminals 30 and 87 are on the relay socket. We turn on the main beam through. If the
main beam bulbs do not light up, there is a fault in the power supply of the bulbs. It is nec-
essary to carry out additional tests and locate the fault. If the main beam bulbs light up, the
relay socket is correct, and we move on to testing the relay itself.

Relay testing is done with an ohmmeter. First, measure the resistance of the relay
coil between connectors 85 and 86. The expected resistance value is 70-120 €. For the ex-
act value of the tested relay, use the information system. If the measured value is not with-
in the specified limits, the relay winding is defective, and it is necessary to replace the re-
lay with a new one. If the measured value is within the specified limits, the relay winding
is correct. After winding, check the entire relay. A 12 V power supply is supplied to the
coils of relays 85 and 86. We connect an ohmmeter to connectors 30 and 87. If the re-
sistance is infinite after switching on the relay, the relay is faulty and needs to be replaced.
If the resistance is 0 €2, the relay is working.

In new vehicles, it is not allowed to use a test lamp with a light bulb due to the possi-
ble transfer of high current and damage to the ECU. Take care of the pinout when testing.

To perform a relay test, follow these steps:

1. System overview: Check the correctness of the system. Get to know the wiring
diagram of the system. Determine the location of the relay on the vehicle. We remove the
relay from the plate and perform a visual check of the state of the relay. If the relay is visi-
bly damaged, replace it with a new one.

2. Testing of the relay socket: Determine the layout of the pins on the relay socket. Turn
on the system. Measure the voltage between connectors 85 and 86. If the voltage is 0 V, per-
form additional tests and determine the fault. If the voltage is 12 V, short-circuit connectors 30
and 87. If the consumer does not turn it on, perform additional tests and determine the fault. If
the consumer turns on, the relay socket is good and continues testing the relay.

3. Testing the relay on the workbench: Measure the resistance of the relay coil be-
tween connectors 85 and 86. If the resistance is 0 V, replace the relay with a new one. If
the measured resistance is 70-120 Q, check the relay switch. Connect a 12 V supply to
connectors 85 and 86 and measure the resistance between 30 and 87. If the resistance is 0
Q, the relay is working. If the resistance is infinite, the relay is faulty and replaced with a
new one. After replacing the relay, check the correctness of the system.
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PA3[IEJT 4. THCTPYKIUA JIA IIOAI'OTOBKHA
YCTHOU ITPESEHTAIINN TEKCTOBOI'O MATEPHAJIA
HA AHITIMMCKOM AA3bIKE

4.1. IlosTanHass MHCTPYKIUS II0 IOJrOTOBKEe IpPe3eHTaIllMd TeKCTOBOr'0 Mare-
puaina Presentation Preparing Guide

STEPS

Step 1. Know the context of the presentation: Who are the audience, and what are
their interests? How big will the audience be? How long is the presentation to be? What
facilities are available for visual aids? What about time for questions?

Step 2. Decide on your topic. Think carefully about the main point or points that
you want to communicate. You should be able to write these clearly in one or two sen-
tences.

Step 3. Structure the content. Most people begin with an unordered collection of
ideas and then put them into sequence. Then decide on the relative weight of each section
of the talk.

Step 4. Think of ways of catching the listeners’ interest: examples, anecdotes, im-
pressive statistics, and interesting quotations.

Step 5. It is useful to ‘rough-draft’ visual aids at this stage because they can help
you make the sequence of points clearer and more logical. Think about whether some in-
formation should be put into handouts.

Step 6. Check overall length, and the relative weight of sections. A little too short is
better than even a little too long. As a rough guide, allow about 1 minute for every 100
words, plus time, if necessary, for changing transparencies. One A4 page, double-spaced,
takes about 3 minutes of speaking time.

Step 7. Finish preparation of visual aids. If you are using PowerPoint data projec-
tion, having slides or transparencies is a useful back-up in case of last-minute technical
problems.

Step 8. Prepare handouts, if you want them. Make copies.

Step 9. Plan the exact words you will use for the opening, the transition points, and
the conclusion. Practice them again and again. If you are anxious, write on cards the intro-
ductory and concluding sentences. Make more notes if you need them.

Step 10. REHEARSE your presentation, as often as necessary. Do not omit this
step! You can practice alone, or ask a friend or colleagues to listen to you. With practice,
you will become more fluent and at ease. Make sure you speak simply, but in academic
not conversational style. Project your voice across the room. You will find this slows your
speech. Check the timing carefully and make adjustments if necessary. Mark a time refer-
ence at one or two points in the presentation.

Step 11. Think about the questions the audience may want to ask you. Plan how you
will answer them.

Step 12. On the day of your presentation, be calm and organized. If you are unfa-
miliar with the location, go beforehand to plan where you will stand and where you will
put your papers and to see how the projection works. Arrive in good time for your presen-
tation. Remember to take all your visual aids, notes and papers.

If you feel nervous, do not worry. That’s normal. Breathe slowly and deeply for a
few minutes beforehand, and try to relax the muscles of your face, mouth and neck. This
will make you look relaxed, and will improve the quality of your voice. Then remind
yourself how well prepared you are, and enjoy it. Concentrate not on yourself or your
notes, but on the audience and making clear to them what you have to say.
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Visual aids

If you are using an overhead projector, follow steps 1-4 below.

1. Before your presentation, check that the equipment works. Decide on the best
place to stand, so that you do not obscure the view of the audience; decide where to put
transparencies before and after use; decide whether you will point at the transparency or at
the screen (or not at all).

2. If you point at the transparency, use a pen as a pointer.

3. Detach the transparencies from their backing paper to make things easier during
your presentation. Interleave them with plain paper.

4. Number the transparencies in case you drop them.

If you are using Power Point data projection, follow steps 1-6 below.

1. Check beforehand whether you should bring your presentation on diskette or CD
or DVD. If you are bringing a computer, check on the type of connection required for the
data projector.

2. If possible, set up your presentation before your talk. This can take several
minutes, even if all goes well.

3. Have a blank slide at the start and end of your presentation. This makes your start
and finish smooth.

4. Power Point has an excellent online tutorial and help system. Use it when you are
preparing your presentation so that you can make full use of its faculties (such as time
monitoring, handouts and notes).

5. Don’t be tempted, because of Power Point’s capabilities, to make your slides too
‘busy’. That will distract the audience’s attention.

6. Even if you are giving your presentation in a well-equipped room, technology can
go wrong. Print out your PowerPoint slides on to transparencies, so that you have an alter-
native.

Handouts

Handouts are useful in three ways.

1. They show data that are too detailed for a visual aid, such as transcript data from
interviews, or mathematical calculations. If there is a lot of detail, the points you want to
refer to in your presentation should be clearly highlighted in the handout. The handout is
given immediately before the presentation, and then referred to.

2. They provide a ‘signposting’ framework to guide the audience through your talk. In
this case, the handout will be a note-frame, which is given out before the presentation. Don’t
put too much into it, or the audience will read the handout instead of listening to you.

3. They act as a record of your presentation, which the audience can take away. This
could be either a note-frame or a fuller text. For this ‘record’ type of handout, it’s common
practice to add your address and email address, so that people working in the same field
can contact you later. Some presenters like to give out this type of handout at the end of
their talk, so that the audience listens with full attention. Others give it out at the start, as a
support to listening.

Keep your handout short — one page if possible.

Notes

Visual aids often provide sufficient support for your presentation. If you feel you
need notes as well, remember that they will be more to cope with during the presentation:
you will have to deal with the visual aids, the notes, and the audience.

1. Cards or A5 paper are often recommended because they are neater in the hand
than big pages. Make sure you number them clearly!
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2. A good alternative is to use photocopies of your visual aids, with notes written on
them. It is then easier to coordinate your progress through notes and visual aids.

3. Write very large and clear, with plenty of space.

4. Use colour, so that you can quickly locate key points or words.

4.2. TexHosiorus co3maHusi 3JIEKTPOHHOMH Mpe3eHTaIliH TeKCTOBOI0 MaTepHaJia
4.2.1. Obnaxo cnobB

«O0bumako cioBy mpecTaBisieT COO0M BU3yallbHOE MpeJiCTaBeHre KITI0YeBbIX CJIOB
TeKCTa. JTO — rpaduyeckas BU3yajind3alus TeKCTa.

1. 3apeructpupoBarbcs Ha caute http://tagul.com/

2. Haxatp kinaBuiry My clouds, 3atem kinaBuiity CREATE NEW CLOUD wu 3aiitu
BO BKJI3JIKy Tags source (Teru: ncrounuk) — URL (BBomuM ajipec BeG-CTpaHUIIbI) U TEKCT
3arpyxaertcs B 0ydep.

3. Haxatb knaBuity Visualize, Takum 06pa3oM, TEKCT MOSIBUTCS CITpaBa.

4. TlpunaTh 00IaKy >keaeMblid BUJL C TTIOMOIIbIO MEHIO:

Appearance — BHeIITHUIN BU]]

Font — mpudrt

Color — 11BeT, packpacka cJioB B o0iake

Background color — 1iBeT ¢poHa (Ha 3kpaHe)

Animation speed — CKOpOCTb aHUMaIUU

Roll over text color — pa3BepHyTb LIBET TEKCTA

Roll over box color — pa3BepHyTb 11BET paMKu

Roll over stroke color — pa3BepHyTb 11BET ipudTa

Grab and share — coxpaHuTb U IOJETATHCS

Save to local computer — coxpaHUTh Ha CBOEM KOMITbIOTEpe

Save graphic image — coxpaHuTh rpadpudeckoe n3obpaxeHve

Place on a web-page — pa3MecTuTh Ha BeO-CTpaHUIle

Send link to a friend — oTnpaBUTb CCBUIKY APYTY

5. CoxpaHuTh CO3JIJaHHOe 00JIaKo, HaXKaB Ha KJIaBuIilly Save graphic image. [locmne
Ha>KaTHsl MOSIBIISIeTCS] OKOIIKO « COXPAaHUTh KakK», U Bbl BbIOMpaeTe MecTo COXpPaHeHUSl.

6. OTIpaBUTh CCHUIKY CBOMM KOJIJIEraM.

NJIN

1. Ucnonbays caut http://www.tagxedo.com/, co3aTh 00JIaK0 CJIOB U3 TEKCTa.

2. [Ipuparb 0671aKy >kejlaeMblil BUJ] C IIOMOIIIbIO MEHIO:

Color — 1Ber

Theme — Tema

Font — mpudr

Orientation — opueHTanus

Layout — pacrionoxeHue CJIOB B 00O1ake

All — BCeBO3MOXXHbBIM BapyuaHT

Shape — ouepranue/dpopma

Hide History — ucTopust BBITIOJIHEHHBIX JeHCTBUI

3. CoxpaHuTh, HaXkaB KJIABUIIy Save, U BbIOpaTh HEOOXOIMMbIe ITapaMeTpbl CoXpa-
HeHWs: pa3Mmep U pacivpenue. [lociie HaXkaTUsl KJIaBUIIIA COXPAHUTh U300pakeHre B JIIO-
60M MecTe Ha BallleM KOMITbIOTepe.
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4.2.2. Jluazpamma c6a3seii / accouuamubras kapma

«/lnarpamMma cBsizeil», U3BeCTHasl TakxKe Kak «HTesekT-kapTay, «Kapra mMbiciiei»
(aarn. Mind map), «AccorMaTiBHas KapTa», — CII0CO0 M300pakeHHs Tporecca o0IIero
CUCTEMHOTO MBIIIJIEHUS C TIOMOIIBIO cxeM. Takke MOXKeT pacCMaTpUBaThCS KakK yIoOHast
TeXHUKA aJIbTePHATUBHOM 3aITUCH.

1. 3aiitu Ha cait http:/freemind.sourceforge.net/. B nynkre See Download
Haxath Ha Download (3arpyska). Bel aBTOMaTtruyecku nomnajaere Ha ctpanuily Download,
rie cnyckaetrech B yHKT Installing Free Mind.

2. Ecnu xoMmoHeHT Java yXe yCTaHOBJIeH, TO HY>XHO HaxkaTb Ha You can find a
Free Mind installer including java here. [Tocne yero HauMHaeTcs aBTOMaTHU4ecKas 3a-
rpy3ka ¢aiia Free Mind-Windows Ha Balll KOMITbIOTeEP.

3. YCTaHOBUTH POrpaMMy B OOBIYHOM peXXuMe Ha KOMITbIOTep.

4. Ha pabouem cToiie IOSIBJISIETCS] 3HAUOK, KOTOPBIN BbI 3allyCKaeTe Kak Iporpammy.

5. B nentpe nosns menkHyTh Ha Free Mind / HoBast kapTa ¥ HanucaTh IleHTpalbHOe
MOHSITHe, HAalIpUMep: «CTaThsi 0 mporpamme Free Mind».

6. Haxarb kiaBuiry Insert / BcraBka ajisi BCTaBKM MYHKTa II€PBOTO YPOBHS
(manpumep, «BBenenuey).

7. Haxarp kiiaBunty Enter 11 BcTaBKM BTOpPOTO IyHKTA [1epBOT0 YPOBHS (Halpu-
Mep, « YCTaHOBKA MPUJIOXKEHUS»).

8. OcHOBHOe pellaKTUpPOBaHME HEOOXOAMMO MPOU3BOIUTH C TOMOIIBIO KJIABHUII
Insert / BcraBka, Enter / Brog, Escape / Brixop u Delete / Ynanenue.

9. Ilns peiaKTUPOBAHUS TEKCTA BHYTPU BbIOPAHHOTO y3jla MOXXHO BOCIOJIb30BaThCS
kiiaBuiien F2.

10. MoxxHO nepeMenaTh KapTy IeJIMKOM B JIt060e MeCTo paboyero nmpocTpaHCTBa
MeTofoM 00b19HOTO drag'n'drop / meperackuBaHue — HY)KHO 3a>KaTh MBIIIbIO PUCYHOK U
nepeTacKyBaTh ero, He OTITyCKasl, B Hy>KHOe MecCTO.

11. [TonpoOyiiTe M3MeHUTh pa3mephl y3710B. Bce BoaMoxkHble popMbl pabOTHI C y3-
JIOM BBI HalfieTe, IMIEeJIKHYB IO Y3/Ty MPAaBOW KHOIIKOM MBIIIH, B TyHKTe «Popmary.

12. Haxxatuem codetanusi kiaBuil Alt+I oTkpoiiTe KaTtajor C mpeayCTaHOBJIeHHbBI-
MU UKOHKaMM («Bribepute nukrorpamMmmy»). Bel MoxkeTe BbIOpaTh JItOOYIO U3 HUX JIJISI JI0-
OaBjieHus K Y37y Ha Baled kapte. JlobaBieHre UKOHOK JiejiaeT ee O6ojiee YUTaeMOU U WH-
TYUTHUBHO ITIOHATHOW.

4.2.3. Illazu no co30aHuio u pabome c yznamu accouuamubHoii kapmuwl

1. Ilemvyok membio 1o «HoBoM kapTe» JJaeT BO3MOXXHOCTh BHECTU KITKOYEBOE CJIO0-
BO. HaxaB knaBuiy Enter, BbI 3akperuisieTe JaHHOe KITFOUYeBOe CIIOBO.

2. «BcraBka — HoBbII1 CMeKHBIH y3eJI OCIe TeKYIero» /1aeT BO3MOXXHOCTb CO-
3[1aTh y3eJI C [IPaBON CTOPOHHL.

3. «BctaBka — HoBBbIN CMeKHBIN y3eJI Ilepel] TeKyIIHM)» J1aeT BO3MOXXHOCTb CO-
3[1aTh y3eJI C JIeBOM CTOPOHEIL.

4. llemdok eBo¥ kHOMKOW MBI 110 «HoBOMY cMexHOMY y3/y» JaeT BO3MOX-
HOCTb BHECTU Ha3BaHUe ISl CO3IaHHOIO Y3I1a.

5. BuinosiHeHue 1ie/Tuka MPABOM KHOIIKOM MBIITKM OOBIYHO MPUBOIUT K OTOOpaxe-
HUIO CIIHMCKA JOCTYNHBIX AeCTBHI /Jis paboThI C Y3JI0M:
PenaktupoBarts F2 M3meHeHne Ha3BaHUs y3i1a
N3meHuTs TeKCT B pegakTope |PopmarupoBanve mipudTa: BT, KypPCUB, >XKUPHBIN
mpudT, NOJYEepKUBAaHHWe, BbIDABHMBAHHWE, BCTaBKa
TabJIMIIBl, CO3JaHUe CIIMCKA, CO3[aHUe HyMepalun
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PepakTupoBaTh aTPUOYTHI

Cosnanue TabauIbl C aTpUOyTaMM II0J] Ha3BaHHEM
y371a

Ynanurs y3en

Y asienue ysja

Bripe3aTsb Ynanenue y3na M3 JaHHOIO MeCTa M BCTaBKa B JIpy-
rOM MecTe
KonupoBarthb KomnupoBaHue y37a ¥ BCTaBKa B JIDYTOM MecTe

KOHI/IPOBaTI) TOJIBKO 3TOT y3eJ

KonupoBaHue TOBKO 3TOTO y3/1a U BCTaBKa B JIpPyTOM
MecTe

BcraButh

BcraBka y3na

HoBbIi1 nomunHeHHBIH y3e1

Co3naHue HOBOTO Y3ia,
Y31y

IMOJYMHEHHOI'0 3d[IdHHOMY

HoBbli1 cMexHBIN y3eJlI I10cIe
TeKYyIIero

Co3gaHrie HOBOTO CMEXXHOTO Y3/1a HOJ CYIeCTBYIO-
IIIMIM Y3JIOM

HoBbli1 cMexHBIN y3eJ1 reper
TeKYIINM

COSI{aHI/Ie HOBOI'O CMEXHOI'0 Yy3Jla HaJd CYHIIeCTBYIO-
M Y3JIOM

Pa3BepHyTh/CBepHYTh Pa3BépTriBaHue M CBEpThIBaHKE IIOJJYMHEHHOI0 Y3I1a
IInkTOorpaMmel BcraBka IMKTOrpaMM M3 IIPeJIOKeHHOI0 CIIMCKA
30ecy dce:

e Yiaajienue mocjemgHe MHKTO-
rPaMMBI

yIIElJIEHI/Ie ocjeHen IMUKTOI'PAMMBLI B IdHHOM Ya3JIe

e YnajseHue BCex MUKTOIPaMM

Y naneHue Bcex MUKTOTPaMM B JIAHHOM Y3JIe

JKCIIOPTHPOBATh BeTBb KaK
HOBYIO KapTy Alt+Shift+A

OKCIIOPT JAaHHOW BETBY B HOBYIO KapTy, T. €. IIepeH0C
B HOBOE OKHO, TJle C Hel MOXHO OTJeJbHO paboTaTthb
(B TJIaBHOM KapTe TMOSBJISIETCS CChUJIKA HA 3TOT JJie-
MEHT aCCOITMOTPaMMBbI)

$Popmar

Pabora c y3iom

Tun y35a — oBaJ, KpuBas

YBenmmuuTh MIpUPT y3j1a

YMeHbIIUTh MIPUPT y3i1a

Kypcus

Kupnbii

LIBeT y3ma

BricBeTsiuTh y3ei

POHOBBIM BT y371a

Y6paTb poHOBBIN LIBET y3iIa

LIBeT obiaka (06J1ako cO371aeTcsl B BCTaBKe)

IIBeT pebpa (mpsiMasi, KpYBasi, 3a0CTPeHHasl MpsMasi,
3a0CTpeHHasi KpUBasi)

TommnHa pebpa (kak y pOJIUTENIbCKOTO y3J1a, TOHKOe
pebpo, 1, 2, 4, 8)

BcraBka

Obako

N3obpaxenue u3 daiia (Alt+K)

Ccbuika (BeiOOp aiisia) — BcTaBka daitia 4epe3
CCBLIKY

Ccblka (TekCToBOe T10Jie)

Co3naTh CBA3b (BBIIEIUB MUHMMYM JIBa y3J1a) / MeX-
Iy y3JIaMU

Ctuian

H3mMeHeHMe CTUIS TeKCTa B PaMKdX y3Jid
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6. Eciin moiBecTr Kypcop K y3ily — TOSIBUTCSI 3HAYOK Ha TIOBOPOTE Y371a, U y3ea
MOXXHO IepPeHecTH B Pyroe MeCTO, IOTSHYB B HY»KHOM HallpaBJIeHUH.

7. @aly1 — 3KCIOPTUPOBATh — Kak... (BbiOWpaem dopmar, B Haiiem cirydae PDF).
CoxXpaHUTb CO3[JaHHYI0 aCCOIIMATUBHYIO KApTy CBSI3eH.

4.2.4. MenmansHas kapma

1. 3aiitu Ha cait http://www.spiderscribe.net/ (mpenBaprTe/ibHO 3aperiCTpHUpPOBaB-
IIKCB).

2. Co3narb HOBYIO MeHTaJIbHY10 KapTy — Create New Map.

3. 3ajath UMs Manku — Map name.

4. TobaBuTh onucadue JaHHOM manku — Description.

5. KimmknyTh 10 ukoHke «TekcT» W, ylepXyBasi KHOIIKOM MBIIIH, [epeTanuTh Ha
nosie. BBeCTH TeKCT.

6. OTdopMaTHpPOBaTh TEKCT IO XKeJIAHWIO: CIIpaBa Ha 3KpaHe MaHeslb GOpPMaTHpOBa-
HUS TeKkcTa. U3MeHUTh GOH OKHA, IPUPT, Kerib TeKcTa (pa3Mep MmpUQTa).

7. lllenIKHYTH 10 3HAKY «+» U CO3[AaTh HOBYIO BETBb.

8. KinknyTh 110 vkoHKe «VI300paxkeHue» U, yjiep>KrBasi KHOIIKOW MBIIIH, TlepeTa-
IIUTh Ha TOoJIe.

9. lenkHyTh Ha KHONKY 3arpy3ku Upload image u 3arpy3uTh nzobpaxkenue. Ot-
dbopmMaTUpoBaTh U300pakeHUe 10 >KeJlaHWIO: CIIpaBa Ha 3KpaHe MaHelb GOpPMaTUPOBAHUS
n300pakeHusl.

10. ITpomenarh moxoxue IIarv C KAPTOM, KajieHAapeM, IokymMeHTom Word.

11. BHecTu gonosHUTeNbHbIe U3MEeHeHUs] B paboTy C MeHTaJIbHOM KapTOU: B BepX-
Hel 4YacTu 3KpaHa HaxonauTcs IlaHenbhb MHCTPYMEHTOB: OTMeHa IOCJIeJHEero JerCTBUS,
I[eHTPUpPOBaHKe KapThl, U3BMeHeHre pa3Mepa, Iled4aTh, SKCIIOPTHPOBaHKEe KapThl, y/laJleHUe
KapThI.

12. Tlocne okoH4YaHUs1 paboOThI C KApTOM HaXKaTh Ha Share (1101eUTHCS) — B IpaBOM
BepxXHEeM yIJTy 3KpaHa.

Private — YacTtHble (110 yMOJT4aHUIO) — KapTa BUHA TOJIKO BJIAJIEJIbIY U TeM, C KEM
aBTOp nogenwics (ykasarb 3JIeKTPOHHBIEe afipeca).

Public with the link — ObmenocTymnHas co cCbUIKOM — KapTa BUJIHA BCEM, KTO UMe-
eT cchUIKy. Bxon B akkayHT SpiderScribe.net He TpeOyercs.

Public on Internet — OnybnukoBanHast B HTepHeTe — kapTa BHMIHA U AOCTYIIHA
BCEM.

[Ipu BeIOOpe pexkxuMa PrivateB jieBoM 1ojie BBECTU CITMCOK JIIOflei, KOTOPbIM pa3-
pellleH AOCTyI K KapTe. Boibpath ¢popmaT gocrtymna: readers — Toinbko uTeHue, editors —
penakthpoBaHve. Haxkath KHOMKY Save (coxpaHutb). CoxpanuTh. IIpemocraButh nocryn
ogHOMY M3 ydacTHUKOB. Mym: BbiOpaTh pexkum Public on Internet, cxonvpoBats azpec
KapThl M COXPaHUTD B OT/AEIbLHOM JIokKyMeHTe. HaxaTb KHOTIKY Save (COXpaHUTD).

Haxath B BepxHell yacTu 3kpaHa Ha Export Map (skcnopTupoBaTh KapTy) U Bbl-
opatb popmar JPG.
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PA3JIEJT 5. METOANYECKHNE PEKOMEHJAIINN
110 OPTAHUBAIINHN CAMOCTOATE/IbHOHN PABOTbBI
INDEPENDENT WORK GUIDE

5.1. PekoMeHanuu 1o opraHu3auu padoThl C TEKCTaMHU JJIA YTeHHS

Y106l HAayuUTHCS MOHUMATh U IEPeBOUTh WHOS3BIYHBIA TEKCT, HEOOXOJMMO B
MepBYIO ouyepe/lb HAy4YUTh CTy/IeHTa BbIJEISITh U MOHUMATh COJlep>KaHue Ha YpPOBHe MmekK-
cma, absaua v npedaodceHus, a Takke auddepeHITMpoBaTh OCHOBHYIO M BTOPOCTeIeH-
HYIO MH(POPMaIIHUIO.

OcHoBHble npusnaku mekcma: 1) c6a3Hocmyb; 2) memamuyHocmb (BCe Mpejjioxe-
HUS OObeIMHeHbl KaKOW-JIMOO OJHOW TeMOM); 3) ueabHOoCmb (WCIOJIb30BaHUE CPeJiCTB
CBSI3U MEX/1y TIPe/IJIOXKEeHUSIMU).

Tema mexkcma. Texct npeficTaBisieT cOO0M CIIOXHOe CyXXJleHHWe, B KOTOPOM eCTb
TEeKCTOBBIN CYOBEKT (0 YeM FOBOPHUTCSI B TEKCTe?) U TEeKCTOBBIM IpeJIuKaT (UTO TOBOPUTCS
B TekcTe?).

TekCTOBBIM CyO'bEKMmoM SIBJIIeTCSl TeMa TeKCTa, KOTopasi HaXOJUT CJIOBECHOEe BbI-
pa’keHHe yalle BCero B 3arojIoOBKe WJIM B CAMOM Hauajie TeKCTa.

TekcToBbIM npedukam TpeJiCcTaBiisieT COOOM TPYIITY CYXAEHWM, PacKpbIBAIOIIUX
TeMYy TeKCTa, T. e. CaM TeKCT.

I'na6noe codepicanue mekcma. I1oHATE coepkaHrie TeKCTa — 3HAYUT YSICHUTh ero
TeMy U UJIel0.

Tema mekcma — 3TO NpeAMeT JJAHHOTO OMMCAHUS, T. €. IPeJIMeT, siBjieHhe, COObI-
THe, O KOTOPBIX UET pedb B TEKCTe.

Hoesa mekcma — 3T0 T71aBHasi MBICJIb O JIAHHOM IIpeiMeTe, aBTOPCKOe OTHOIIIeHUe K
ONKChIBaeMOMY TpeAMeTy. Mies TekcTa — 3TO BBIBOJI, K KOTOPOMY JIOJDKEH TPUMTU YUTa-
IOIIIUM 1TOCJIe 03HAKOMJIEHUSI C COJlepXKaHHWeM TeKCTa.

Tema gyacTo coobiilaeTcsi B 3ar0JIOBKe WM B MePBOM IpeyiokKeHuu TekcTa. [1oHSTh
WIeI0 MO>KHO JIMIITb TIOCTIe TIPOYTeHUsl Bcero TekcTa. IHOrIa oHa He MeeT CJIOBEeCHOT'O BbI-
pakeHusl, TOT/Ia YATAIOIINN JIOJDKEH CaM CAeNIaTh OIpejieSieHHbIe BBIBOIbI.

OcHoBHoe codepicarue mekcma. J1jisi 5TOM 11U BBIIEJISIIOTCS 3JIEMEHThI, B KOTO-
PBIX 3aKJII0YeHAa OCHOBHasl CMbICIOBas MH$popMalivs Tekcta. OHM HA3bIBAIOTCS «KITHOYe-
BbIMU ¢parMeHTaMu» (CJIOBO, CJIOBOCOYeTaHWe, MpeJJIodKeHre, TPYIIa IMpeyioKeHui).
Kaxxnipii1 ab3ar; nMeer KiroyeBoe IpejiokeHUe — «ab3alHyro ¢pady», ecim ux oobeau-
HUTb, TO MOXXHO TIOJTyYUTh OCHOBHOE COJIep>KaHHue TeKCTa.

KittoueBoe mnpepyioxkeHre MOXKeT HaXOIUTBLCS: a) B BepxHeW 4yacTu ab3ara (Oedyk-
mu6Has CTPyKTypa — U3JI0’KeHHe MbICIIK OT 00IIero K 4acTHOMY); 06) B HUMXKHeN 4acTu ao-
3ama (UHOyKmu6BHAast CTPYKTypa — U3JI0KeHHe MBICITH OT YaCTHOTO K OOIemMy); B) B BepX-
Hel U B HWDKHeH 4acTH (DaMOYHAs JIOTUYecKasi CTPyKTypa).

Jlpyrre nipefyioXKeHus TeKCTa MPeJICTaBJIsIIOT COO0M CIIOCOO JIOTUYeCKOro Pa3BUTHS
MBICJIA B ab3arie.

dopmut nepedauu uHgopmauuu. CyliiecTBYIOT ciiefiyiomiue GopMbl epeiauu UH-
dbopmaruu: coobueHue, onucaHue, hobecmbBobaHue u paccyxcoeHue. Tak, sipo camoro
MIPOCTOTO TUIA UHPOPMAIIUU — COOOIIEHHS] — COCTABJISIIOT OTBETHI Ha CJIeAYIoIre BOIPO-
ChI: KTO, 4TO, KOT/Ia, TJle, KaK, To4emy.

B Tekcrax ncuxonoro-negaroruueckoro npodusis rnpeobiaiaeTr TUI UHGOPMAIUH O
CUTyallM{ WM TI0JIOXKeHUH Jiell, a Tak)Ke KOMOWMHUPOBAHHBIN TUIT UHPOpMaIuu (coobie-
HUe, Tlepejiadya BbICKa3biBaHUsl, MHPOpPMAILUS 0 COOBITUU WK daKTe, O CUTyalluy WIH T10-
JIOKeHUH JieJ1, pacCy>K/ieHue).
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OcHoBHbte Budbl mexcmoB s umeHus

1) yuebnuli;

2) xydootcecmBeHHblii (story — pacckas, play — nbeca, novel — pomaH);

3) HayuHblll U HayuyHO-nonyaspHyblil (research work — HayuHblli mpyd, theses — duc-
cepmauust; monograph — moHo2padpus; reference — cmamvs u3 cnpaBouHoll aumepamypbl;
article — scypHanbHass cmamows; notes — coobuleHue).

5.2. MeToau4yeckue pekoMeHIAIUM ISl CTYAeHTOB
5.2.1. YmeHue ¢ NOJHBIM NOHUMAHLUEM NPOHUMAHHO20

[lenb — MOJIHOCTBHIO MOHSIThH COflepXKaHue TeKCTa, BbIIeJIUTh [MIaBHYI0 MHGOPMAIIUIO,
repefiaTh CojiepykaHue, OIeHUTD ero, CPAaBHUTH C yKe N3BeCTHLIM paHee.

Aneopumm

1. [lepen yTeHMEM CIIPOTHO3UPYHTE TI0 3aTOJIOBKY COJlep KaHUe TeKCTa.

2. YuTaiiTe TEKCT C MOJHBIM [TIOHUMaHUEeM, T.e. CTapaliTeCh Kak MOXXHO TOYHee I10-
HATb COMlep>KaHre U CMBICT YATAeMOTO.

3. IIpoBepbTe, HACKOJIBKO XOPOIIIO BbI MOHSUIM COflepXKaHWe M CMbICT TekcTa. Jljis
3TOr0 HEOOXOIUMO:

— OTBETUTDb HA BOIIPOCHI K TEKCTY, TO3BOJISIOIINE BBIIEIUTh JIeTaJIH;

— CaMOCTOSITETLHO ITOCTaBUTh BOTIPOCHI K TEKCTY;

— COCTaBUTb Pa3BEepPHYTHIN IJIaH MPOYUTAHHOTO.

4. JIns moJrOTOBKY Nepeckasda TeKcTa HeobXoIuMo:

— HAUTH B TEKCTe U BBIITMCATh OCHOBHBIE KJTFOUeBbIe CJI0BA U BhIPDAXKEHUS;

— COCTaBUTb NOCJIEJIOBATENIbHOCTD (PAKTOB U COOBITHN;

— V3JIOKUTD COfIepKaHKe TeKCTa C OTIOPOM Ha KITIOUeBbIe CJI0BA U BbIPAXKEHMUSI.

5. [lng xapakmepucmuku Kakoro-imbo oobekTa TeKcTa Heob6X0IUMO:

— OIpeeNIuTh 0ObeKT XapaKTePUCTUKH;

— BBINKCATh CJIOBA U BbIPAXKEHUs, OTHOCSIIIHECS K OIpeiesisieMOMY OOBeKTy;

— OIUCaThb 0OBEKT;

— BBICKA3aTb CBOE MHEHHE O HEeM.

6. Jlis moaroToBKM BbickasbiBaHus 1o pobrieMe TeKCTa Clleyer:

— OIpeieJIUTh UCXOIHbIN Te3HUC;

— OIpeieJTUTh OCHOBHOM MaTepuall Jijisi apryMeHTHPOBAHUS;

— BBINHUCATh KJTFOUEBBIE CJI0BA U CJIOBOCOYETAHMS;

— apryMeHTUpPOBaTh TEe3HC;

— MPUBECTH TIPUMepHI.

7. Insa obcyscdeHust npobiembl TeKCTa Cleyer:

— BBIJIEJTUTD TIpeIMeT 00CY KIeHuUS;

— BBIJIEJIUTH MHGOPMAIIUIO O TIpefiMeTe;

— BBINUCATh KJIFOUEBbIE CJI0BA U CJIOBOCOYETAHMUS;

— BBIPA3UTh CBOE OTHOIIIeHHe K MpeMeTY;

— apryMeHTUPOBaTh CBOIO TOUKY 3PEeHUS.

8. lnst pechepupobarus TekcTa HEOOXOIUMO:

— 3a(PUKCUPOBATh OCHOBHBIE OTIOPHBIE IMYHKTHI;

— pacripeiesiuTh UHGOPMAITUIO TI0 CTelleHW BayKHOCTH.

9. lnis aHHomupoBaHus TekcTa ciefyer:

— 3a(PUKCUPOBATh TEMY U ITIaBHYIO MbICJIb;

— BBIPA3UTh CBOE OTHOIIIEHHE.
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5.2.2. YmeHue ¢ noHUMaHUeM 0CHOBHO20 codeplicaHus

[enpb — nmomy4uTs 06111yI0 MHGOPMAIIUIO O COJIePXKaHUU TeKCTa, BBIJIEJIUTh TJIaBHYIO
MBICJTb, BBICKA3aTh CBOE OTHOIIIeHHe K IPOYUTAHHOMY.

Anzopumm

1. Tlepen uTeHreM CIIPOTHO3UPYITE T10 3arOJIOBKY CO/Iep>KaHHUe TeKCTa.

2. YuTaiiTe TEeKCT C IOHUMaHWeM OCHOBHOTO COjiep>KaHHsl, TO eCTb CKOHIIeHTPUPYM-
TeCh Ha OCHOBHBIX (paKTaxX TEKCTa, OMyCKasi BTOPOCTelleHHY10 UHOPMAIIUIO;

3. CrapaiiTech OXBAaTUTh B3IVISAJIOM BCe IpeJjiokeHre WK ero 4acTh;

4, CrapaiTech IorafiaTbCs O 3HAYeHNH He3HAKOMbBIX CJIOB WJIM 0OpaTHTeCh K CJIOBapIo;

5. Bo BpeMsi uTeHus nogdepKUBalTe WM BBIMMCHIBANTE CJIOBOCOYETAHMS W IIPe[-
JIOXKEeHUsI, HeCyIre OCHOBHYIO0 UHGOPMaIUIO.

6. [TpoBepbTe, MOHSUIA JTU Bbl OCHOBHBbIE (aKThl TEKCTA, ONIPEe/IeJIUTe ero OCHOBHYIO
MBICJIb. J1J15 3TOro HeOOXOIUMO:

— BbIOpATh 3ar0JIOBOK M3 MpeJjlaraeMbIX BApUAHTOB WK CHPOPMYIHMPOBATh CaMOMY;

— pa3leNiiTh TeKCT Ha CMbICJIOBBIE OTPE3KH;

— OTBETHUTb HAa BOIPOCHI, BLIJIEJISIONIEe OCHOBHYIO HH(pOPMAIIUIO.

7. J1J1s1 TOATOTOBKY BBICKA3bIBAHUS CJIe/TyeT:

— cpopMyIMpoBaTh ITIABHYIO MBIC/Ib TEKCTa;

— CKa3aTh, YTO BbI Y3HAJIKA HOBOTO;

— KpaTKO U3JI0KUTh OCHOBHbBIE UJIeU TeKCTa;

5.3. PekoMeHaIuu jisi HanMcaHus pedepaToB, aHHOTAIIUI

Pedepat, cocTraBneHHbIN 10 OJJHOMY HMCTOYHUKY, HA3bIBAETCS MOHO2PAPUUECKUM.
CrpykTypa pedepara cTporo ycraHoBjeHa. OH COCTOWT U3 JIBYX 4YacTei: 3a20/10604HOU U
cobcmBeHHo pedpepamubHoli. B 3arooBOYHOM YaCTHU OTPaXkaeTcsi Ha3BaHUe MepBOUCTOY-
HUKa, paMWivs aBTOpa M OubMorpaduveckre JaHHble (MeCTO M3[aHusl, U3[AaTesbCTBO,
roj U3JgaHusl).

TekcT cobcTBeHHO pedepaTHBHOM YaCTHA CTPOUTCS Ha OCHOBe BBbIJIEJIEeHHBIX IIPU
YTEeHWH KJIFOYEeBBbIX CJIOB M KJIOUeBBbIX (parMeHTOB, OOJIBIIMHCTBO U3 KOTOPBIX MOTYT
OBITH TEPMUHAMU B JJAHHOW CIlelIUaJIbHOM 006J1acTH.

Pedepat, cocTaBiieHHbIM 0 HECKOJILKMM paboTaM Ha OJIHY TeMy, Ha3bIBaeTcs 00-
30DHbIM.

5.3.1. PexomeHOyemble Kauwe ons oopmneHus
pedepama Ha aHz2nuUIiCKOM A3bIKe

The Paper is called = The title of the Paper is...— Ha3Banue pedepara...
The theme of the Paper is... — Tema pedepara...

It is spoken about... -T'oBopurcs o...

It is said in brief that... — Kpatko rosopurcs o...

Reader’s attention is drawn to...— BHrMaHue ynTaresel pyBJIeKaerT. ..
The text gives information about... — Tekct naet nudopmaruto o...
The following facts are stressed in the article...— B crarbe noguepkuBatorcs ciefyro-
e QakThl...

The content of the text includes...— Conep>xanve TekcTa OXBaTbIBaeT. ..
The text is devoted to the problem...— TekcT nocssien npobieme...
The articles are taken from... — CtaTbu B3SITHI U3...

In the article it is analyzed... — B cratbe ananisupyercs...

The author characterises... — ABTOp xapakTepusyer...
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The author emphasizes ... ~ABTOp nojTuepkUBaeT, 4ToO...

The author suggests... — ABTOp mnpejiaraer...

The author considers that... — ABTop cuuTtaer, 4To0...

The main (sufficient) part of the research work contains... — I'1aBHast yacTh Hccieno-
BaHUSI COTIEPKUT ...

The text contains statistics about...— TekcT cojiep>xUT CTaTUCTHUKY O...

In the introductory part the author touches upon...— Bo BcrynutensHOM yactu aBTOp

KacaeTcs. ..
At first it is depicted that... — Bo-niepBbix, nu3obpaxaetcs. ..

Secondly it is revealed that... — Bo-BTopbiX, 06HapykXuBaeTcs, 4To...

First of all, it is stressed that... — Brauasne ynapenue fenaercs Ha...

The author underlines that... — ABTop noguepkuBaer, 4To...

In concluding paragraphs, it is pointed out...— B 3akmtounTenbHbIX Maparpadax ykasbl-
BaeTcs Ha...

Summing up the information... — I[Togsoss uror...

5.3.2. Aneopumm cocmabnenus pedepama

1. OdopmuTte 3aroI0BOYHYIO YaCTh: 3alMIINTEe Ha3BaHKe IePBOMCTOYHUKA, (pamu-
JIMIO ¥ MHUIMAJIBbI aBTOpa (aBTOPOB) U Omborpadudeckue JaHHbIe.

2. IlponymepytiTe ab3aIibl TEKCTA.

3. TIpocMoTpuTe TEKCT U ompeJielIuTe ero riaBHyIo TeMy.

4. BHUMareJbHO YMTasl TEKCT 10 ab3alam, omnpejieJIuTe TeMy U MOJTeMbI KaXKI0T0
ab3ara ¥ 3anuilrTe UX BMecTe C HOMepoM ab3a1ia B BUJle KIIIOUeBbIX CJIOB U BbIPAXKEHHUHU.

5. Takum obpa3oM Bbl COCTaBUTE JIOTUUECKUH TJIaH TEeKCTa.

6. O6maymaiiTe OCIeA0BATEILHOCTD PACIIOJIOXKEeHUSI ITYHKTOB I1JIaHa.

7. BbibepuTe u3 Kaxjoro abzara kitoueBble ¢pparMeHThl (OT/ie/ibHbIe CJI0Ba WIA
CJIOBOCOYETaHUS), KOTOPble XapaKTepU3YIOT BbiJleJIeHHbIe BaMU TeMbl U TOJITEMbI, 3ally-
muTe ux. Tak BBISBIISIOTCSI CMBICJIOBBIE PSIJIbI.

8. Ha marepmasie CMBICJIOBBIX PSIZIOB COCTaBbTe TeKCT pedepaTa, UCIONb3YsI CBS-
3ylolliye creriduuecKkre BhIpaXkeHus U S13bIKOBbIe KIIUIIIe.

9. IlpouwuTaiiTe cocTaBiieHHBIN TeKCT pedepara U OTpeaKTUPYUTe ero.

10. YkaxwuTe cBOlO paMUIIMIO U UHUILIMAIBI, $aKyIbTeT, KypC, HOMep IPYIIbl U

Jary.
5.3.3. Knuwe onsa oocycoenusn pedpepama

To my mind the Paper is... — [Ilo Mmoemy MHeHu10, pedepar...

From my point of view... — C Moeli ToUku 3peHus. ..

It seems to me that... — Mue kaxercs, 4To...

I would like to express my own opinion on the problem... — Xorenoce 65! BbI-
CKa3aTh CBOe MHEeHHe 110 MpobiieMe...

I would like to clarify... — 4 xotes 661 KOE-4TO IPOSICHUTb ...

I would like to tell something else... — I xotesn ObI ckazaTh cienyrolee...

I would like to add... — 51 xoTes ObI 1OOABUTE...

An example of this would be... — IIpumepom sToro Oyner...

For example, ... — Hanpumep...

The point is that... — Cmbici B TOM, 4TO...

O6cyxnenue

I disagree with the position of the author. — 4 He cornacen c nosuriueii aBTopa.
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I do not share the author’s point of view. — {I He pa3zesisito TOUKy 3peHust aBTOpa.

I have just the opposite idea. — Y MeHst TpPOTUBOMOJIOKHOE MHEHHUE.

I can’t agree with the author’s opinion. — §I He Mory pa3nenuTb MHEeHHe aBTOpa.

Cormnacue

I do share the author’s opinion that... — 5 pa3nensto MHeHMe aBTOpa B TOM, YTO...

I agree with your point of view that... — $I cormacen c Bameit Toukoi 3peHus,
9TO...

You are defenitely right that... — HecomHenHo, BbI 11paBbl, 4TO...

I find this Paper interesting / important. — { HaxoXXy gaHHBIM pedepaT UHTepec-
HbIM / B&KHBIM.

There is no doubt that... — Her comuenuti B ToMm, 9ToO...

It goes without saying... — be3 comHenuy, ...

CoMHeHuUe

I am not quite sure that... — 51 He BnioyiHe yBepeH, B TOM 4TO...

It eems to me doubtless because... — 3To kaXkeTcss MHe COMHHUTEJIbHBIM, [TIOTOMY
qTO...

I agree to the point but...— 4 cornacesn c atum, Ho...

I suppose you are right but... — IIpenmnonarato, 4To BbI PaBkbI, HO...

I would like to mention that... — XoTenocek Obl yIIOMSHYTb, 4TO...

TpeboBanue, mpocbba

I would like to ask a question... — 51 xoTes 651 3a1aTH BOIIpPOC. ..

Could you tell me more about... — He Moryim 651 BbI pacckasats O...

Do you know anything else about... — 3HaeTe 11 BbI elie 4TO-HUOY/Ib O...

Can you confirm the fact? — Ber moxeTe nogrBepauTs. .. ?

I would like to ask you to tell your opinion about... — 51 xoTesn 651 Bac onpocuThb
BbICKA3aTb CBOE MHEHHUE O...

5.3.4. AunomupoBanue mexkcma

AHHOTaIMs — KOPOTKasl CIIpaBKa O IMe4aTHOM MPOW3BeJIeHUH, U3jlararolias Coaep-
»KaHUe B BUJIe IepeyHsi ero OCHOBHBIX BOITPOCOB. AHHOTAIIYS JlaeT MpeJiCTaBIeHHe TOTbKO
O xapaKTepe OpUrvHasia (KHUTA, CTAThs U T. [I.), O €ro CTPOeHuH (llepedeHb BOIIPOCOB), O
ero HazHayeHUM (Ha KOI'0 OPUTMHAJI paCCYUTaH), a Takxke 06 oObemMe opuruHaia (Kojaude-
CTBO CTPaHMIT). AHHOTAITUX IHIITYTCS KaK Ha SI3bIKe OPUTHHAJA, TaK ¥ Ha POIJHOM SI3bIKe.
[Tpu cocraBieHWHd aHHOTAIUU HCIOJIBb3YIOTCS sI3bIKOBbIe Kiuiie. O6beM aHHOTAIUU CO-
craBisieT 0,5 CTpaHUIIBI.

CTpyKTypa aHHOTAIlUU cTabwibHa. OHA COCTOUT U3 3aT0JIOBOYHOM YacTH (Ha3BaHHe
opuruHama, dbaMuIusl aBTOpa, U3/1aTelIbCTBO, MECTO U jiaTa u3naHus u 1p.). Hanucanue
CcOOCTBEHHO aHHOTAITMX HAYMHAETCS C YTeHHUs TeKCTa U HyMepamnuu ab3areB, orpe/iesseT-
Csl BeflyIasi TeMa TeKCTa, TeMbl U MOATEeMbl KaXk/Ioro ab3ara, CoCTaBieHHe JIOTUYeCKOTo
TJIaHa TeKCTa B BUJle TIepeyHsl TeM U MOJITeM TeKCTa.

Kinie, vcnosnb3yemMble Py COCTaBIIeHUU aHHOTAITUH:

a) Kauwe, HaAUUHarouue aHHomauuro u 66odsuiue 6 2nabHyro memy:

The article (text) is called...

The title of the article (text) is...

The article (text)is published in...

The article is printed in...

The article consists of...

The article is devoted to...
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The text touches upon the probleme...

In the introductory part the author points out...

6) Kauwe, opopmastouiue 0CHoOBHYH MblClb npoudBedeHus:

The author raises the problem of...

The main part of the text informs about...

The article contains statistics about...

c) kauwe, opopmastouiue 6bi600bl abmopa opuuHana:

In the concluding paragraphs it is pointed out...

Summing up the information it is important to say that...

Generalizing the information, it is necessary to say that...

B KkoHIle aHHOTAIlMM yKa3bIBalOT GaMWINIO, UHUIMAIBI COCTaBUTENs, daKysbTeT,
KYpC, TPYIIIY, IaTy COCTaBJIeHUS.

Hanpumep:
Summary

The article is called ‘English for Specific Purposes in Russia: a Historical Perspec-
tive’. The article is published in Journal ‘ESP Russia’ in January, 1996. Volume 1. It is
written by Tamara Nazarova, Professor of Moscow State University. The article is devoted
to historical development of an approach of language teaching which is directed by specif-
ic and apparent reasons for learning.

The author raises two problems for identification. The 1st is: What is the meaning of
the word ESP? And the 2nd: How to use it?

In the concluding paragraphs it is pointed out that ESP methodology has been con-
sistently applied to intellectual communication at large. Summing up the information it is
important to say that as it is shown, terminologies of usage differ in various sciences, but
the category of reproduction allows the learner to acquire proficiency in the use of neutral
‘prefabricated units’.

5.4. PekoMeHanuu Uit pa3padoTKH IPOEKTOB

IIpoekTHOE OOy4eHUe IpefiCTaBiisseT COOOM TeXHOJIOTUIO aKTUBHOM ITO3HABATeJIb-
HOM JesiTelIbHOCTU CTYJIeHTOB, B OCHOBE KOTOPOH JIeXXHT pa3paboTKa B XOJle CaMOCTOSI-
TeJIbHOW (TPYNIOBOM WM WHJIUBUIYaIbHOM) UCCIeA0BaTeIbCKOM NesaTelIbHOCTU Pa3jiny-
HBbIX TUIIOB IIPOEKTOB — IEePCIIeKTHMBHBIX 3aJIaHUM, HAIIPaBJIEHHbIX Ha pellleHue 33]1a4
MIPaKTUKHU.

Y4acTHHKM TPOEKTHOM AesTeJIbHOCTH JOJDKHBI OTBETUTh Ha BOITPOCHI:

1. YUto sBMsieTCsI 11eJ1bI0 TPOEKTHOM JIeITeIbHOCTU?

2. B 4em akTyasbHOCTb (OPUTHUHAIBHOCTD, IIEHHOCTD) HJler MPoeKTa?

3. Ha pellleHre kakvx 3ajja4 MPaKTUKW OH Oy/ieT HarpasiieH?

4. KakoB OypeT pe3ynbTatr (IIPOIYKT)?

5. 'me oH MoxeT OBbITh IPpUMEHeH?

6. Kak oH MOoXXeT U3BMeHUTh CUTYyallUi0?

Tunwt npoekmob 6 Gyse:

— uccnedoBamenbckue MPOEKTHI, IOJJYMHEHHBIE JIOTUKe HWCCIIeJOBaHUSl U UMelollye
CTPYKTYPY, IPUOIM>KeHHYO WU TIOJIHOCThIO COBIIQIAIOITYIO C HAYYHBIM MCCIIe[JOBaHUEM;

— UHPOPMAUUOHHblE TIPOEKTHI (MOIYJIb MCCIIe[I0BATeIbCKOr0), HallpaBJeHHble Ha
MOMCK, 3HAKOMCTBO U IIpeficTaBjieHre UHGOPMaIluy;

— NPAKMuKoopueHMupo6aHHble TIPOeKThl, UMeoIlye IMPo(eCcCUOHAIbHYIO HallpaB-
JIEHHOCTb, pe3yJibTaT KOTOPbIX OPUEeHTUPOBAH Ha COIUa/IbHble MHTEepPeChl CAMUX CTYIEHTOB.
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[Ipomecc paboThl Haj MPOEKTOM MHOIOCTyNeHYaThii. B Tabimie mnpeacTaBieHbl
3Talbl U CoJiepXKaHKe MMPOeKTHOM JIesTeJIbHOCTH.

Jranbl padboThI

Copepaxanue padoThI esSITeJIbHOCTh CTY/IeHTOB

HaJI IPOeKTOM p P o R4

ITodzomo6ka OrnpenenieHrie peaJibHOM CUTYaIlH, ee | AHAJIM3UPYIOT CUTYAIMIO, BbI-
OCMBbICJIeHUe, POXKIeH e 3a/lauu SIBJISIIOT TIPO0JIeMy, pacCMaTpH-
(mpobJieMbl) U3 ONMCAHUS CUTYallUK, |BalOT aKTyaJIbHOCTD ee pellie-
MOCTaHOBKA BOIIPOCOB HUS

IIpoero3upobarue | [IporHo3 nu3amMeHeHUs1 CUTYaIuy, 1o- | O6cyxaatot. [[porHo3upyoT.
U uenenoaaeaHue |CTaHOBKA JIMYHOCTHBIX Y KOJUIEKTUB- | OmnpenessioT 1eu
HBIX IeJIel, UX OCO3HaHHUe

Inanupo6anue OrnpeneneHrie ICTOYHUKOB, ClIOCOOOB | PazpabaThIBatoT 1iaH Ae-
cbopa u aHanm3a nHGopmauu, Gopm |cTBu. OnpeesisitoT U pachpe-
IIpeJiCTaB/IeHus] pe3yJIbTaToB. YCTa-  |JeJIioT 3a/1a4uu. BripabaTbiBa-
HOBJIeHHe KpUTepueB OIleHKH ITpo- 10T KpUTEpPHH OIIeHKU pe3yiib-
11ecca 1 pe3ybTaToB. Pacripeniesienye |TaToOB

3a/1a4 MeXXy YjieHaMH TPYIII

Peanuzauus C6op nnpopmaru. Pabota Haji 11po- | BBITIOMHSIOT CBOIO YacCTh IPO-
eKToM. PellleHre MpoMeXxyTOYHbIX ekta. [I[pomexxyTouHoe 06Cyx-
3ana4. [lomy4yeHue 3arylaHMPOBAaHHBIX |[leHHWe X0Jla pealn3alyy Ipo-
pe3yJbTaToB eKTa

OdgopmneHue u | Popmbl NpeJiCTaBIeHHS] YCTHOTO U OTumMTBIBAIOTCS, 0OCY>K/IAIOT,
npedcmabneHue |MUCbMEHHOTO oT4deTa. ONMOHUPOBA- |TPECTaBIISIOT Pe3yIbTaThI JJIs

HUe BHEeJIPeHUsI B IPAKTUKY
Monumopure u  |HHTepriperaniyst U aHanus nponecca | AHaJIU3UPYIOT, UHTEepPIIPeTH-
pedgaexcus Y pe3yJibTaTa. BHelHss orieHKa. Pe- |pytoT, O1leHHMBAIOT B XOJie KOJI-

¢drexcys CTyJIeHTOB 110 IOBOJly aB-  [JIEKTUBHOT'O OOCY>KIeHHs U Ca-

TOPCTBA B IpoekTe. POpMyIMpoOBa- | MOOIIEHOK
HUe BbIBOJIOB. HoBoe 11esienosiaranve

Ilapamempul BHewHell oueHKU npoekma:

— 3HAYMMOCTD U aKTyaJIbHOCTb ITPO0OJIeMbI;

— KOPPEeKTHOCTb HCII0JIb3yeMbIX METOA0B UCCIIeIOBAaHUS 1 00PabOTKU MTOTy4eHHbIX
pe3yJIbTaToB;

— AKTUBHOCTb KaXk[0I'0 YJIeHa IPOeKTHOW IPYIIILI B COOTBETCTBUM C ero WUHIWBU-
IyaJIbHBIMU BO3MOXXHOCTSIMU;

— XapakTep MPUHHUMAaEeMbIX pellieHrui, 00IIeH s, B3aUMOIIOMOIIIH;

— WIyOMHA NMPOHUKHOBEHUs B IpobJieMy, MpHUBJieYeHHWe 3HAHWM U3 JAPYrux obiia-
CTeu;

— 3CTeTHKa 0GOPMJIEHUS Pe3yJIbTaTOB MPOEKTa;

— yMeHHe apryMeHTUPOBaTh, AOKAa3blBaTh, JlejlaTh BBIBOIbI M 3aK/IIOYEHUs, OTBe-
YaThb Ha BOIIPOCHIL.
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5.5. O01IHe MpaKTHYeCKHUe PeKOMeH/ AU ISl H3Y4YaIoI[UX HHOCTPAHHBIH SI3bIK

BrajieHvie MHOCTpaHHBIM SI3bIKOM Ha COBPEMEHHOM 3Talle pa3BUTHs 00OIlecTBa WI-
paeT BaXkKHYIO poJib B GOPMUPOBAaHMH JIMYHOCTHU 4YeJIOBeKa, CBUETENIbCTBYeT O ero BBICO-
KOM 00pa30oBaTesIbHOM U KyJIbTYDHOM YpOBHe. M3ydeHne MHOCTpaHHOTO f3bIKa, C OHOU
CTOPOHBI, 3aHATHe JI0BOJILHO YBIIeKaTellbHOe, a C IPyroM — O4YeHb Herpocroe. ITomumo
VHTepeca U KeJlaHUsl OHO TpeOyeT OOJIbIIMX YCUIMK U TepIieH!rs], 3HAYUTeIbHbIX BpeMeH-
HBIX 3aTpaT, HOCTOSIHHOM CUCTEMAaTU4YeCKON paboThl.

J1J1s1 opraHy3anuu yCIelllHOM CaMOCTOSITelIbHOW paboThI 110 OBJIAJIEHUI0 UHOCTPaH-
HBIM SI3BIKOM IIpejijlaraeM BaM HEeCKOJIbKO IIPaKTUYeCKUX COBETOB:

1. PerynsgpHO 3aHMMaiTeCh s3bIKOM. He nomyckaiiTe JUIMTeNIbHBIX 1epepblBOB, TaK
KaK Iporiecc 3a0bIBaHMS MHOSI3bIYHOM MHQPOPMAIUX [IPOUCXOJIUT ObICTPee, 4YeM B POJHOM
A3bIKe.

2. CocraBiisiiTe COOCTBEHHBIM IUIaH pabOTHI Haf| I3bIKOM Ha JleHb, HeJleJt0, MecsIl U
CTapanTech ero BBIIOJIHATE.

3. dukcupyiTe CBOU IOCTW)XEHHsS B U3y4YeHUMM WHOCTPAaHHOIO s3blka. llomuwuTe,
A3bIK — OecripeiMeTeH M Oe3rpaHUdeH, U KaKJ0e YCBOEHHOe CJIOBO WY SIBJIeHHWe $3blKa
oboraiaeT Baly 3HaHUS.

4. CrapaiiTech cejlaTb CBOM 3aHSTHS pa3HOOOPA3HBIMU U MHTEPECHBIMU, HCIOJIb-
3ysl pa3/InuHble BUJIbI AesiTeIbHOCTU: pabOTy HaJl IPOM3HOIIEeHHEeM, BBIIIOJIHEHWe TpaMMa-
TAYeCKUX YIPaXHEHUH, IepeBOJl, YTeHWe BCJIyX, IIPOCIIyLIMBaHMe ayJIuOKaccCeT, Ipo-
CMOTP TeJlelIporpamMM, BUIEOKacCeT WIA JIUCKOB C IIOBTOPeHWeM U UMHTallMeld ITUKTOpa,
COCTaBJIeHWe HeOONbIINX CUTyallud M pacCKa3oB, MCIOJIHEHHe [eCeH Ha WHOCTPAaHHOM
A3bIKe U JIP.

5. Crapaiitech 60JIbIIIe yYUTh HAM3YCTh CTUXOB, [TeCeH, CUUTAIOK, IOTOBOPOK, AH1a-
JIOTOB, BBIP@KEHUI pedeBOr0 3THKeTa, (PparMeHTOB TeKCTOB. Bce 3TO TpeHWpyeT Bamly
[IaMATh, PaCIIUpseT Ballld 3HaHUS MHOCTPAHHOI'O s3bIKa.

6. bynbTe HaCTOMYMBBEI U TeplleJIMBBl B U3y4YeHUH $3bIKa. 311eChb, KaK HUTAe, Heu-
CTBYeT IIPUHIIMII Ilepexo/ia KOJIM4eCTBeHHbIX N3MEHEeHUN B KaueCTBeHHble. by/ibTe aKTHB-
HbI, Y4aCTBYWTe BO BCEX MepOIIpUATUAX Ha UHOCTPAaHHOM s3blKe, HacTpauBaWTeCh Ha
ycnex U JobuBanuTecs ero.
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