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IIOSICHUTEJIbHAS{ 3AIIMCKA

V4ebno-meronuyeckoe mnocobue «English for Students of Automotive Fleet and
Vehicle Technical Maintenance» opreHTHpPOBaHO, IIpeXxe Bcero, Ha OakajlaBpOB U Maru-
CTPAHTOB, OOYYAIOIIMXCS IO HAMPABIEHUIO TOJITOTOBKU «IJKCIUTyaTalusl TPAHCIIOPTHO-
TEeXHOJIOTUYECKUX MAIllMH U KOMIUIEKCOB», MPopuin « ABTOMOOWJIbHBIA CepBUC» (Haka-
JaBpHaT), «ABTOMOOMIM U aBTOMOOMIIbHOE XO3SUCTBO» M « TexHudeckasi SKCIUTyaTalvs
aBTOMOOMIeN» (MarucTpaTypa).

JlaHHOe yyeb6HOe mocobre MoXeT ObITh UCI0JIb30BAHO HA 3aHSATUSIX CO CTyJeHTaMH,
MarvCTpaHTaMH U aClIMPaHTaMM BCeX HalpaBJIeHWH MOATrOTOBKU MHXeHepHOTO MHCTHUTY-
Ta OYHOU U 3a0YHOM popm 00ydeHus. MeToamdeckue pasgenbl yuebHoro nocobus « -
CTPYKIIYS JIJIsl TIOJITOTOBKYU YCTHOM TIpe3eHTalluy TeKCTOBOI'O MaTepuaja Ha aHTJIMHACKOM
sa3bIKke», « MeToauyeckre peKOMeH/IalluM 110 OpraHMU3alldd CaMOCTOSITeJIbHOM paboTh», a
TakXKe paszies BTopol «PaboTa ¢ TeKCTOBBIM MaTepuaioM JIeJIOBOTO XapaKTepay M03BO-
JISIIOT UCMOJIb30BaTh MaTepual MOCOOMS ISl 3aHSTHM 10 JTUCIUIUIMHE «/lesioBoi WHO-
CTPAHHBIM S3BIKY», @ TaKXXe JJIsl CAMOCTOSITeJIbHOM pabOThI CTy/IeHTOB, MaruCTPaHTOB U ac-
IIMPaHTOB BCeX HampasieHWH noarotoBku HoBocubupckoro I'AY. M3nanve MoxeTt OBITH
MCIT0JIb30BAaHO B HAYYHO-UCCJIeJIOBAaTEIbCKOM paboTe MaruCTPaHTOB M MPU MOATOTOBKE K
ciavye KaHJHUJIaTCKOTO SK3aMeHa 10 aHTJIMHACKOMY SI3bIKY.

[Tocobue paccuutano Ha 60-70 yacoB ayauTOpHBIX 3aHsATHN U 80 4YacoB caMOCTOSI-
TeJIbHOM paboThl, YTO COOTBETCTBYeT 0a30BbIM cTaHjapTam PI'OC BTOpoOro u TpeTbero
YPOBHeM MOATOTOBKH.

B ocHOBHBIX pa3fesax 1mocodus npecTaB/ieHbI:

1) yuebHo-Tematudeckue 6sioku (Units) nmpodeccroHanibHOM HAllpaBJIeHHOCTH, pPa3-
JleJIeHHbIe Ha 3 TeMaTudeckue rpynmbl — Book 1, Book 2, Book 3;

2) TEKCTOBBIM W MeTOOWYECKUM MaTepuana Ijisi U3ydalolllero, 03HaKOMUTEJIbHOTO
YTEeHWsI, ODUEHTUPOBAHHbBIN Ha JIeJIOBOM acIleKT ITPpO¢deCCUOHAIBHOW ITOATOTOBKY;

3) OOIIMPHBINA OaHK TEKCTOB MPOdeCcCHOHAIbHOM HaIlpaBJIeHHOCTH, CTPYIITUPOBaH-
HBIA 110 4 TeMaM;

4) pekoMeHJAIIMK W CIIPABOYHBIA MaTepHasl sl 3GGdeKTUBHOM MOITOTOBKH TPO-
dbeccruoHanbHOM ¥ HAyYHOU Mpe3eHTalluu;

5) MeToJInYecKre yKa3aHHs TI0 OPTaHU3aI[MK CaMOCTOSITeJTbHON pabOoTHhl.

Marepuasn pa3gesia mepBoro pasjiejieH Ha TeMarthdeckue Tpynmbl (Books) u opra-
HH30BaH B yuyeOHO-TeMaTudeckue Oioku (Units). Book 1 coctout 13 6 1oHUTOB, 3HAKOMSI-
IIIUX CTYJIEHTOB C UX Oymylel nmpodeccreit, ICTOPUel pa3BUTHsI aBBTOMOOWIIbHOM TPOMBIIII-
JIeHHOCTH, COBPEMEHHBIMH TEeXHOJIOTHSIMU HM3TOTOBJIEHUS aBTOMOOWJIEH, TeXHOJIOTUSIMHU
KOHTPOJISI Hajl KAUeCTBOM BBIITyCKaeMbIX aBTOMOOWJIEHN, TTPOEKTUPOBAaHHEM HOBOW aBTOMO-
OWIbHOM TeXHUKU, MeXaHHW3MOB U JieTajled, a Takke BUaMU TPaHCIIOPTHLIX cpeficTB. Book
2 cocrouT u3 11 1OHUTOB, KOTOPHIE OMMCHIBAIOT CTPOEHHWEe aBTOMOOWJISl, er0 OCHOBHbIE CH-
cTembl, 4yacTu U Aetanu. Book 3 BkitodaeT B cebs 9 1OHMTOB, KOTOpBIE 3aTparuBalOT aBTO-
MOOUJTbHBIA CEePBUC, TEXHUYECKYIO 3KCIUTyaTal[Mi0 aBTOMOOWJIeH, TeXHUYecKoe 0OCITyXu-
BaHHE U TeKYIIUAd pPeMOHT aBTOMOOWIed B aBTOMOOWJIBHOM XO3SIMCTBe (aBTOMapKe), Aua-
THOCTUKY OCHOBHBIX HEHCIIPABHOCTeW TPAaHCIOPTHBIX CPeJICTB U CIIOCOOBI UX YCTpaHeHus,
KOMITbIOTEPHBIE CpefICTBAa IMAarHOCTUPOBaHUS, MTMbPOBU3AIINIO B cdepe yIpaBieHUs Tiepe-
BO3KaMH, OCYIIIeCTBJIEHUe TeXHWYeCKOTO KOHTPOJIS Haj] KOMMEepYeCKUM TPaHCIIOPTOM, MC-
MOJIb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOTHMH, WHHOBAIIMOHHBIX HMUQPOBBIX pelleHun (Ma-
IMHHOe O0y4yeHue, UCKYCCTBeHHBIM WUHTEJUIeKT U T.I1.) [IJIsl YJTydllleH!sl TPaHCIIOPTHOM UH-
TyCTPUU U JIOTUCTUKH, 0O0Opy/IOBaHUe JJIsl CTAHITUKA TeXHUYEeCKOoro 00C/Ty)KHMBaHUsI, COBpe-
MEHHYIO TeXHUKY, IPUOOPHI U MHOe 0D60pyJIOBaHKe JJIsl aBTOPEMOHTHOM MaCTePCKOM.
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Kaxxip1it 610Kk OTKpBIBAeTCSI OCHOBHBIM, TeMaTU4eCKH BeJyIIMM TeKCTOM JIjIsl U3y-
YaroIero YTeHHsl, KOTOPBIM COMPOBOXK/IAeTCsl TIPeJITeKCTOBbIMUA UM MOCIETeKCTOBBIMU 3a-
naHusMu. biiok 3aBepiiiaeTcs 3ajjlaHASIMU Ha GOpPMUpPOBaHKE YCTHOM NPOdeCcCUOHATbHOM
KOMMYHUKAIIIH.

Pa3nen BTopoii «Pabora ¢ TeKCTOBBIM MaTepHAIOM /IeJIOBOr0 XapaKTepa» CO-
JIeP>KUAT y4eOHBbIM MaTepyall 1o JeJIOBOMY aHIJIMHCKOMY SI3bIKY, KOTOPBIW IIPe/iCTaB/ieH B
4 yd9ebHO-TeMaTHUeCKUX OJI0KaX U MOJ00PKe TeKCTOB JIeJIOBOTO XapaKTepa JIjisl epeBo/ia
1 paboThI CO CHeIMaIbHOM JieKCMKoU. [lenb pa3fiena — o0y4uTh OCHOBaM JieJIoBOTO 0biiie-
HUS B YCTHOM M THCbMeHHOUW ¢dopmax. TemaTwka OJIOKOB ompenensieTcsi CUTyalden
YCTPOMCTBA Ha paboTy, KOTOpas TpebyeT MPaBWIbHOIO 3alOJHEHUs] TUIIOBbIX MHUCbMEeH-
HBIX HGOPM U TMOATOTOBKH K YCTHOMY Cobece/JoBaHUIO.

Pasnen tpermii «baHk TekcTOB 1npodeccCHOHAIBLHONH HANpPaBJIeHHOCTH» IIpejl-
cTaBjsieT coboi OOIIMPHYIO MOAOOPKY ayTeHTUYHBIX TEeKCTOB MPOPecCHOHAJIbHON TeMa-
TUKUA. TeKCTOBBIM OaHK JIeJIUTCSI Ha 4YeThipe TeMaTtudeckue 4yacTtu: Auto Repair Shop
Equipment (3.1), Vehicle Technical Maintenance (3.2), Greatest Innovations and Inven-
tions of Automobile Engineering: From the First Engine to Today (3.3), Latest Technolo-
gies, Trends & Innovations in Automotive (3.4).

3.1 Auto Repair Shop Equipment coctouT 13 7 TekcToB ¢ wutoctpaiusmu. Cojiep-
»KaTeTbHBIA acrekT: OTKpbIThe CTO M aBTOPEMOHTHBIX MaCTePCKUX, 3aKyIKa 000py/10-
BaHUS JIJIS1 HUX.

3.2 Vehicle Technical Maintenance cocTouT M3 53 TEKCTOB C MOIIATOBbIMUA WH-
CTPYKIMSIMH, KaK JUATHOCTHPOBATh HEHCIIPABHOCTH W MPOU3BOAWTH PeMOHT. YacTh Tek-
CTOB Cc wuttocTparusamMu. CojepkaTebHbIM aCleKT: TeXHWYecKasl SKCIUTyaTalus TPaHC-
MOPTHBIX CPEeJICTB, TeXHUYeCckoe OOCIy>KMBaHWe U TeKYIIUi peMOHT aBTOMOOWJIeH, Co-
6JItoieHre TIpaBWI 110 TexHUKe 6e3011aCHOCTH.

3.3 Greatest Innovations and Inventions of Automobile Engineering: From the First
Engine to Today cocrout u3 29 TekcroB HeboJbiioro oobema. ComeprkaTesibHbIN acIeKT:
ITPOEeKTUPOBaHKe HOBOM aBTOMOOWJTbHOM TeXHHUKH, MEXaHHU3MOB U JleTajlel.

3.4 Latest Technologies, Trends & Innovations in Automotive coctouT u3 15 Tek-
cTOB HebobIoro oovema. CopepkaTelbHbIA aClleKT: IUPPOBble TeXHOJIOTUHA B aBTOMO-
OWILHOM TTPOMBIIIVIEHHOCTH, UTHHOBAIIMM B aBTOMOOWJIECTPOEHUH, ITMbPOBU3AIINS TPAHC-
MIOPTHOM UHIYCTPUM U JIOTUCTUKUA, MHHOBAIIMOHHBIE TIOJIXO/Ibl K OPraHU3alliy TIePeBO30K
Y Pa3BUTHIO TPAHCIIOPTHOW WHIYCTPHH.

Paznen yerBépThiii «VIHCTPYKIMS Al IOATOTOBKHM YCTHOM Ipe3eHTaIluH TeK-
CTOBOT0 MaTepHa/ia Ha aHIJIHICKOM SI3bIKe» COAEPXKUT MeTOJNYeCKHe peKOMeHIalluu
110 OOITIEMY aJITOPUTMY CO3JJaHUS YCTHBIX MTpe3eHTanuid. [Ipe3eHTaryiyi MOTYT BBITIONTHSTD-
CSl CTy[leHTaMH II0 TeKCTaM, IIpe[iCTaBJIeHHbIM B TEKCTOBOM OaHKe. B pasmene Takke co-
JIEPXKUATCS TIOJIPOOHBIN CIPABOYHBIA MaTepUasl 10 KOMIIbIOTEPHBIM TEXHOJIOTHSM TOJIIO-
TOBKHY JIOKJIAJIOB U TTPe3eHTalln.

Paznen nareiii «MeToamdeckue peKOMeHAAIIUM II0 OPraHU3aIUM CaMOCTOSI-
TeJIbHOI paboThI» CTaBAT Ie/Ibl0 MeTofuueckoe obeciiedeHre Ipoliecca CaMoCTOSITellb-
HOM pabOTHI U CaMOTIOJITOTOBKM CTyleHToB. Kak mpaBwiio, caMmocTosiTesibHasi paboTa CTy-
JIEHTOB — 3TO MOJIFOTOBKA Iepecka3a, pedepara, aHHOTAMHU, ITpoekTa. [logpobHbIie peko-
MEeHJAITMK 110 TOATOTOBKE JaHHBIX BHJIOB CAMOCTOSITEIBHOW y4eOHOW AesTelnbHOCTH
IIpeJiCTaBJIeHbI B pasjiee.

OcHoBHBbIe HAaBBIKH, OCBOEHHE KOTOPBIX SIBJISIETCS IepPBOOYepeHOoN 3amaydei
JAHHOT'O MOCOOMSI:

— HaBBbIK KOPPEKTHOTO IepeBojia TeKCTOB TPOdeCCUOHAILHOM HAPaBIIeHHOCTH;



— HaBBIK aKaJIeMUYeCKHd MPABUJILHOTO YCTHOTO TpeJiCTaBeHMs/TIpe3eHTallu KOH-
TeHTa MpodecCuoHaIbHOM HANlPaBJIEHHOCTH.

— ¢opMUpOBaHUe HABBIKOB YCTHOW W MHWCbMEHHOW MpodeCcCUOHaIbHOW KOMMYHU-
KaIuu.

Takum 00pa3oM, KaXkIblii OJIOK, Yepe3 TeKCThl ¥ CUCTEMY YIPaXXHEHUN CTUMYJIUPY-
eT uHTepec 00y4YalomUXCcsl K HAyYHOM KOMMYHUKAIIMA Ha MTHOCTPAHHOM SI3bIKe, TTOBBIIIIAeT
MOTHBAIIMIO K MPoIeccy o0ydeHus, criocobCcTByeT GOPMUPOBAHHIO OCHOBHBIX U Ipodec-
CHUOHATbHBIX KOMITeTeHIIUH:

— CIIOCOOHOCTh MPUMEHSTh WHOCTPAaHHBIN $I3bIK B Ccdepe mpodeCcCUOHAIbHOU Aesi-
TeJTbHOCTH;

— CIIOCOOHOCTh K THMCBbMEHHOM M yCTHOM MpodeCCUOHATIbHOW KOMMYHHUKAIUA Ha
MHOCTPAHHOM SI3bIKE;

— CIIOCOOHOCTb KCIIOJIb30BaTh 3HAaHWE WHOCTPAHHOIO sI3bIKa JIJis MOJIyYeHUs Mpo-
dbeccroHanbHOM MHPOPMAIIMK U3 UHOCTPAHHBIX MCTOYHHKOB.

[Tocobue MoxxeT OBITH MCIIOIB30BAHO B Pa3HOOOPA3HBIX YCJIOBUSIX Y4eOHOTO Ipo-
1ecca Jijisi pa3BUTHs 6a30BOM KOMMYHMKATUBHOM KOMIIETEHIIMA — YMEHUs ToJTy4aTh, Iie-
pepabatbiBaTh U Niepe/iaBaTh UHPOPMAIIUIO Ha UHOCTPAHHOM SI3bIKe.



PA3/IEJI 1. PABOTA C TEKCTOBbIM MATEPUAJIOM
INTPOPECCHUOHAJ/IBHOUM HAITPABJIEHHOCTHA

TekcTbl TpodecCHOHAIbHOM HAIIPABJIEHHOCTH C ITPAaKTUYeCKUMHU 33/TaHUSIMU

Book 1

Unit 1. STUDENTS OF AUTOMOTIVE FLEET AND
VEHICLE TECHNICAL MAINTENANCE

Exercise 1. Match the Departments and training courses at the Engineering fac-
ulty in English (1-16) with their Russian equivalents (a-p).

1. agricultural engineering

d. TeXHOJIOI'MA TPAHCIIOPTHLIX ITPOIeCcCOB

2. technosphere safety

b. TexHU4YecKue CUCTeMbI B anO6I/I3HeCB

3. transportation process technology

C. dI'DOMH>XeHepHuid

4. transport-technological machinery
and complexes maintenance

d. TexHu4ecKkui CepBHC B aI'POIIPOMBINITIIEHHOM
KOMIIJIeKCe

5. technical systems in agribusiness

€. CepBHUC TeXHHMYeCKHUX CHUCTeM

6. machinery, storage and processing
equipment for agricultural products

f. aBTOMOOMIM 1 ABTOMOOUIILHOE XO3SIHCTBO

7. technical service in agroindustrial
complex

g. TeXHAYeCKHe CUCTeMbl U [U(POBU3AIIHS TIPO-
M3BOJICTBA

8. electrical equipment and technolo-
gies

h. TexHOJIOTUM U CpeJICTBa MeXaHU3aI[UH B arpo-
Ou3Hece

9. technical systems service

i. aBBTOMOOMJIbHBINM CepBHUC

10. technical systems and digitization
of manufacture

J. 3KCIUTyaTalys TPAHCIIOPTHO-TeXHOJIOTUYECKUX
MallIH U KOMIIJIEKCOB

11. IT management in agricultural
engineering

k. OpraHu3diya 1 6e30I1acCHOCTh JABU>XeHH I

12. technologies and mechanized
auxiliaries in agribusiness

|. MmammHBI ¥ 060pyIOBaHMe /1JI1 XPaHEeHUs U 11e-
pepaboTKH CeTbCKOX03SIMCTBeHHOM MPOAYKIIUU

13. traffic management and safety

m. I'T MeHe)KMeHT B arpOMH>KeHepuur

14. automotive mechanics

n. 3JI€KTpOO60py,IIOBaHI/Ie " JJIEKTPOTeXHOJIOTHH

15. automobiles and automotive fleet

0. TeXHUYeCKasl 3KCIUTyaTalys aBTOMOOuUIIen

16. vehicle technical maintenance

p. TexHocdepHasi 6e301aCHOCTh

Exercise 2. Read and memorize the words and word combinations.

OO UTPAWN —

11. department otnenenue

. automotive fleet aBTOMOOHILHBIN TTAPK

. technical maintenance TexHu4yeckast 3KCIUIyaTaIus

. engineering faculty umxenepusiii pakynbTeT

. higher educational establishment Breiciiee yue6HOe 3aBefieHue
. highly qualified BbicokokBamuduIMpoBaHHbIHN

. skilled (BpIcOKO)KBamMUIMPOBAHHBIN, OIIBITHBIN

. chair kadenpa (noapa3nesieHre yueOHOTO 3aBeJIeHUST)

. candidate of science kaHgMAAT HAyK

. doctor of science gokTop Hayk

10. high demand Bbicoku#i cipoc

13. training course HaltpaBJieHHe MMOJTOTOBKY; NMpodeccuoHaibHOe 00y4YeHne
14. bachelor’s degree crenenn 6akamaBpa
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15. training program mnporpaMma NPo¢geCcCUOHAIbHOW MOJATOTOBKH; ITpOrpamMMa
obyueHus

16. master’s degree creneHb MarucTpa

17. major in crienuaarM3upoBaThCs B KAKOW-JIMO0 001aCTU; AUCIUIIIIMHA, BbIOpaHHas
B KaueCTBe Cllellain3aiuu

18. first-year student HOBU4OK, ITePBOKYPCHUK

19. repair BoccTaHaBiIMBaTh; PeMOHTUPOBATh; MCIIPABJISTh; YAHUThH; PEMOHT; pe-
MOHTHasi paboTa

20. vehicle TpancniopTHOe cpeJiCTBO; aBTOMOOWIIb

21. fix ycTpaHsTh; peMOHTHUPOBATh, YNHUTD; 3aKPEIUISITh, PUKCHPOBATH

22. service station/ maintenance shop/ repair shop craHuusi TexHu4eckoro oociy-
’KMBAHUSI; peMOHTHasl 6a3a; peMOHTHAsi MacTepcKasi

23. car parts aBTOMOOM/IbHBIE JIeTa/lk; YaCTh aBTOMOOUJISI

24. tool (paboumit) MHCTPYMeHT; 060pyoBaHUe; TIPUCIIOCOOIIeHe; MeXaHU3M, CTAaHOK

25. feel wyBcTBOBaTH; OMIyIIATh; (MHTYUTUBHOE) OIYIIeHHe; TPOITyTIbIBaTh

26. sound 3ByK; 3By4aTh; 3BYKOBOW; IIIyM; 3By4aHHe

27. smell 3anax; naxHyTh

28. diagnosing aquarHocTvpoBaHHue; 0OHapy>KeHHe HeHlCIIpaBHOCTeN

29. extra class monoysHUTeIbHOe 3aHITHe

30. knowledge base 6a3a 3Hanu

31. instructional video oby4atoiiiee Buzieo

32. hands-on experience NpaKTU4eCKUM OIbIT

33. higher education BricIiee 06pa3oBaHue

34. enter mocTymath (B yuebHOe 3aBeJieHue)

35. relevant experience COOTBETCTBYIOIIMI OMBIT; TPO(ECCUOHATIbHBIN OIBIT

36. improve yJjIydillaTh; COBEpPIIIeHCTBOBATD

37. practical skills mpakTrhueckrie HaBbIKH

38. valid reason Beckuii JOBO/I, BeCKasi IpUYKHA

39. career ladder kapbepHasi JieCTHHUIIA

40. succeed in qocTUraTh 11€JIM, NpEyCcreBaTh; UMeTh yCIex

41. basics ocHOBBI

42. operation paboTa; 3KCIUTyaTaIusI

43. maintenance TexHU4ecKoe 00CITyKMBaHUe U TEKYIIIUN PeMOHT

44, hands-on activities mpakTA4YecKue 3aHSITHS

45. lab mabopaTtopust

46. computerized diagnostics tools koMmbiOTepHbIe CpefCcTBa AUATHOCTUPOBAHUS
(HercrnpaBHOCTH)

47. automotive industry aBTOMOOWTbHAS! TIPOMBIIIIEHHOCTb

48. manufacturing process TexHoyiorus (IpoIecc) U3roTOBJIEHUS

49. design of new automotive equipment, mechanisms and parts nmpoekTrpoBaHue
HOBOM aBTOMOOHWJIbHOW TeXHWKH, MEXaHU3MOB U JleTajier

50. transport and equipment repair peMOHT 00OPYIOBaHUS U TPAHCIIOPTA

51. digital technology 1udpoBbie TexHUYeCKUe CpeicTBA; IUGPOBbIE TEXHOJIOTUN

52. diagnostics of electronic systems quarHocTUpoOBaHUe 3JIEKTPOHHBIX CUCTEM

53. laboratory, field and bench tests mabopaTopHblie, MOIUTOHHBIE U CTEH]IOBbIE UC-
ITBITAHUS

54. sample o6pazery

55. transport technical control TexHUYeckuil KOHTPOJIb HaJl TPAHCIIOPTOM

56. quality control KOHTpoJIb Ha/l KAYeCTBOM
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57. lubricants and fuel materials roptode-cma3zouHble MaTepHaIbI

58. transport and logistics industry JiorucTrka; cucremMa OCTaBOK

59. equipment ob6opyaoBaHue

60. vocational program o6pa3oBaresbHasi porpaMmma npodeccroHaIbHOTO 00yYeHu s

61. hands-on learning mpakTuyeckoe oOydeHHe, MPOM3BOACTBEHHas (Mpodeccro-
HaJIbHAs) MPAKTHKa, ITPOBeJleHHe CIeIMaIbHbIX 3aHSITHUH, BHIIOJTHEHWE pealibHbIX 3a/laHUN
1o/l KOHTpPoJieM (PYKOBOJICTBOM) OIBITHBIX IpernojaBarelield C IeJibl0 Kak MOXHO Ooiiee
OBICTPOTO NMPHUOOpEeTeHNs HABBIKOB, HEOOXOIUMBIX IS Oy 1y1iieit paboThbl

62. maintenance technique Mmetoz TexHUYeCKOTrO 06CITY)KUBaHUS

63. malfunction diagnostics 1uarHocTHKa HeUCIIpaBHOCTEH

64. alternative fuel anbrepHaTMBHOE TOIUIMBO; MCKYCCTBEHHOE TOIUTUBO; CUHTETH-
YecKoe TOILTUBO

65. hybrid vehicle aBTOMOOMIL € THMOPUIHBIM TPUBOJIOM; KOMOMHHPOBAHHAS
TPaHCIIOPTHAas MallliHa

66. transport and maintenance operation management yIpaBjieHHe IepeBO3KaMH U
ITPOU3BOJICTBOM TEXHUYECKOTO OOCTYKMBaHHUsI 1 PEMOHTa aBTOMOOHIIeHn

67. safety rules npaBuia o TexHvike 6€3011aCHOCTU

68. well-rounded BcecTopoHHuU, BCeOOBEMITIOMIMI

69. manual skill kBanudukarys; ymeHve; HaBbIK; MaCTEepCTBO

70. have a good command of xopomio BiageTs 4emM-1160

71. computer sciences MHPOPMAaTHKa; KOMITbIOTEPHbIE TeXHOJIOTUH

72. digitization nudpoBusanus, ordppoBKa

73. machine learning yCTpoOWCTBO CO CpeACTBaMH CaMOOOy4YeHUs, CHOCOOHOCTb
YCTPOMCTBA YBEJIMUMUBATh CBOIO MPOU3BOAUTEILHOCTh, 3(PbEeKTUBHOCTh WM APyTrHe ac-
IeKThl paboThl HAa Ha3e MpeIIecTBYIOIIEr0 ONBbITA; KOMIIbIOTEPHOe 00ydeHre, MalllMHHOe
obydeHue (Harp. poboTa)

74. artificial intelligence “CcKyccTBeHHBIN UHTEJIJIEKT

75. junior MJIaAIINIA; IepBbIN, BTOPOH (KypC 00y4yeHus)

76. attend lectures nocemiaThb JIPKITUUA

77. well-equipped xopoIiio 060pyJ0BaHHbBIM, XOPOIIIO OCHAIIIEHHBIN

78. have at one’s disposal umeTs B pacnopsbkeHuH

79. master oBJlafieBaTh, yCBauBaTh; JOCTUYb BEpPIIMH MacTepCTBa

80. foreign literature 3apybekHasi tuTepaTypa

81. information source ncrouyHrk nHGOPMAITUU

82. scientific and technical achievements Hay4yHO-TexHUYeCKHe TOCTHXXEHUS

83. senior yJamuiicst Ha CTapIIMX Kypcax; BBIITYCKHOW KypC

84. special subject mpodwibHas IUCIMUIUIMHA, CHEIJUCIUIUIMHA, ClelUaJTbHbIN
npeaMer

85. research work Hay4yHO-HCCIIeioBaTelibCcKasi paboTa

86. course paper kypcoBasi paboTa; KypCOBUK

87. graduation thesis / diploma paper qUIIJIOMHBIN IPOEKT; TUIJIOMHas paboTa

88. scientific problem HayuyHast mpo6iema

89. practical training mpou3Bo/icCTBeHHAsI MPAKTHKa, CTAXKUPOBKa

90. speciality 3ansiTue, mpodeccus, CliellualbHOCTh, chepa AesTeIbHOCTH; Clielra-
M3anus

91. academic plan akasgemMudeckuii 11aH, y4eOHbIN IUIaH

92. enterprise npennpustue (padpuka, 3aBoj1); rpmMa, KOMIIaHUS

93. in practice Ha MpaKTHUKe; TPAaKTUYECKH; Ha Jielie

94. defence of the graduation theses 3amura qumioMoB
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95. State Examining Board rocynapcTtBeHHasi 3k3aMeHaIMOHHAsE KOMHUCCHSI

96. graduate BbIITyCKHUK YHUBEPCUTeTa; OKaHUYMBaTh BY3

97. get fixed up in a job ycTpauBaThCst Ha paboTy

98. scientific career Hay4Hasi kKapbepa

99. post-graduate course acnupaHTypa

100. up-to-date technology coBpemeHHasi TexHHKa, COBpeMeHHasi TeXHOJIOTHSI, HO-
BeuIllasg TeXHUKa, HOBeuIllast TeXHOJIOTHs

Exercise 3. Read the international words and guess their meanings.

Engineering, faculty, agrarian university, Novosibirsk, Russia, department, interest-
ing, training, courses, agroengineering, program, technical systems, agribusiness, product,
technical service, agroindustrial complex, electrical technologies, manufacture, techno-
sphere, transportation process, transport, technological, machine, automobile, traffic, me-
chanic, student, bike, motorcycle, start, sphere, really, local, type, practical, specialist,
plan, business, idea, innovation, automotive industry, manufacturing process, components,
basic, modern, transport industry, logistics industry, computer, information technology,
optimal, motor, operation, mechanisms, intelligence, role, University diploma.

Exercise 4. Read and translate the text.

Text 1. Students of Engineering Faculty at Novosibirsk Agrarian University
Information sources: https://www.wikihow.com/Become-an-Auto-Mechanic,
https://needlewoman.ru/articles

[ study at the Engineering faculty of Agrarian university in Novosibirsk, Russia. Our
University is one of the best higher educational establishments in this segment in our city.
The Engineering faculty has trained many highly qualified engineers since the time it was
founded. A lot of skilled teachers work at the chairs of our faculty. Most of them are can-
didates and doctors of science. So, the students get a good education and the graduates
from this faculty are in high demand.

At the Engineering faculty there are a lot of Departments that provide numerous in-
teresting training courses. For example, an Agricultural Engineering Department includes
such Bachelor’s Degree training programs as ‘Technical Systems in Agribusiness’, ‘Ma-
chinery, Storage and Processing Equipment for Agricultural Products’, “Technical Service in
Agroindustrial Complex’, ‘Electrical Equipment and Technologies’, ‘Technical Systems
Service’, and ‘Technical Systems and Digitization of Manufacture’ as well as Master’s De-
gree courses of study including ‘Technologies and Mechanized Auxiliaries in Agribusiness’
and ‘IT Management in Agricultural Engineering’. There are also a Technosphere Safety
Department, a Transportation Process Technology Department, and a Transport-techno-
logical Machinery and Complexes Maintenance Department. The Transportation Process
Technology Department trains specialists in the area of ‘“Traffic Management and Safety’.

I entered the Transport-technological Machinery and Complexes Maintenance De-
partment. This department offers a major in ‘Automotive Mechanics’, ‘Automobiles and
Automotive Fleet’, and ‘Vehicle Technical Maintenance’. I am a first-year student of the
Vehicle Technical Maintenance. And my best friend is major in Automobiles and Auto-
motive Fleet at the same faculty.

I like repairing all kinds of vehicles. Ever since I was a kid, I’ve always helped my
friends with fixing their bikes and motorcycles. Then, I started to help my Dad in our ser-
vice station. He taught me a lot of things, explained the names and uses of different car
parts and tools. When a vehicle has a problem, something in the way it feels, sounds,
smells or looks is most likely wrong or off. So, I was familiar with these different sounds,
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smells, etc. and used them to practice diagnosing. I paid attention to each case in our
maintenance shop and tried to guess what could be wrong with each vehicle. Soon, I was
very good at diagnosing and I could easily identify and fix most car problems.

While I was at school, I also took an automobile-specific class and extra classes fo-
cusing on mathematics and electronics which gave me a strong foundation of knowledge.
To widen my knowledge base, I often watch instructional videos on YouTube about mak-
ing certain repairs in different types of vehicles. Thus, I have some hands-on experience in
this sphere and I find dealing with vehicles really exciting.

That’s why I decided to get higher education in this field and entered our local uni. I
want to gain more relevant experience and knowledge about all types of vehicles and also
to improve my practical skills. There is one more valid reason why I need to acquire high-
er education. The university diploma will make it a lot easier to move up the career ladder
and succeed in business.

The vehicle technical maintenance is an introduction to the basics of keeping motor
vehicles and automotive facilities in good condition by regularly checking them and re-
pairing them when necessary. We learn the essential principles of automotive operation
and maintenance through hands-on labs and classroom activities, focusing on the modern
computerized diagnostics tools used by industry.

All specialists in the areas of automotive fleet and vehicle technical maintenance
should have an idea of development, trends and innovations in the automotive industry; a car
manufacturing process; types of cars; car components; design of new automotive equipment,
mechanisms and parts; transport and equipment repairs; the vehicle technical maintenance;
digital technologies applied in designing and developing of a new type of equipment and
transport; diagnostics of electronic systems; laboratory, field and bench tests using new
samples of equipment; transport technical control; quality control of lubricants and fuel ma-
terials; transport and logistics industry; equipment needed for a repair shop, etc.

My vocational program includes both lecture-style and hands-on learning. The clas-
ses I take cover information about the automotive industry, automotive technology, car
components including an internal combustion engine, a chassis, a frame, a clutch, a gear-
box, a brake system, a steering system, the electrical equipment fundamentals, as well as
maintenance techniques, malfunction diagnostics, alternative fueled and hybrid vehicles,
etc. Besides knowledge relating to cars, we have subjects in relevant fields including
transport and maintenance operation management, digital technologies in transportation
systems and logistics, car shops, dealerships, safety rules, and others. It allows us to get a
well-rounded education. As to gaining skills and experience, the course integrates academ-
ic study and practical training which gives us the chance to develop our manual skills and
become more experienced.

Also, vehicle technical maintenance specialists should have a good command of
computer sciences and information technology (IT) because computers offer quick and op-
timal solutions of different problems related to the automotive industry, motor vehicles
and transportation. Besides, digitization, which means turning information into a form that
can be read easily by a computer, has influenced all the spheres of our life including work,
home and even our cars. Computers are used for better operation of mechanisms in motor
vehicles. Digitizing of business processes at automotive industry enterprises is an inevita-
ble change. Both machine learning and artificial intelligence play a significant role in dig-
itizing transport processes and logistics.

The junior students are taught mathematics, physics, a foreign language (English or
German), chemistry, philosophy, computer processing of information, etc. We attend lec-
tures, do laboratory work and tests. We have quite a number of well-equipped laboratories
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at our disposal. Mastering English enables us to read foreign literature, the information
sources in English on the web and learn about the latest scientific and technical achieve-
ments worldwide.

The senior students study special subjects. The fourth-year students combine their
studies with their research work. They write course papers and graduation theses on the
scientific problems of their research work. Also, the students of the Engineering faculty
have their practical training in order to have a clear idea of their speciality. According to
the academic plan the seniors are sent to work at different transport enterprises such as
service stations, dealerships, maintenance shops, etc., where they learn to employ in prac-
tice the knowledge they gain at the University. During practical training the students mas-
ter the job of a vehicle technical maintenance specialist and at the same time collect mate-
rials for their diploma papers. The final and most important period in the students’ life is
the defence of the graduation theses in the presence of the State Examining Board.

The graduates get work according to their speciality. They may work as car mechan-
ics, transport engineers, automotive service technicians, car technical condition inspectors
or vehicle diagnostics specialists. They usually get fixed up in a job at transport enterpris-
es, car service stations, dealerships, transportation network companies, marketing depart-
ments and transport and forwarding services. Besides, they are provided with everything
necessary for a scientific career entering a post-graduate course. In a word, they have a
wide range of job opportunities.

When I graduate from the university, I will be a vehicle technical maintenance spe-
cialist. I will deal with technical maintenance of different types of motor vehicles (cars or
trucks) in the automotive fleets. I am planning to expand our family business. I'm particu-
larly interested in everything connected with the innovations and up-to-date technologies
in the area of automobiles’ production and maintenance.

Exercise 5. Match the car components and systems in English (1-8) with their
Russian equivalents (a-h).

1. internal combustion engine a. KapKac; pama

2. chassis b. ciierienue

3. frame C. IBUTaTeJib BHYTPEHHEro CrOPaHus
4. brake system d. cucrema pyJieBOro yrpaBJIeHUs

5. clutch e. 3JIeKTPOOOOPY/I0BaHKE

6. gearbox f. Topmo3Has cucrema

/. steering system g. X010Basl 4YaCTh; IIACCU

8. electrical equipment h. kopobka nepeayu

EXxercise 6. Match the jobs and places of employment in English (1-11) with their
Russian equivalents (a-k).

1. car mechanic a. cjlecapb 110 peMOHTY aBTOMOOUJIen

2. transport engineer b. TpaHCIIOPTHOE MpeNpHUsITHEe

3. car technical condition inspector | c. cnenuammCT 10 AUATHOCTHUKE TPAHCIOPTHBIX
CpeJICTB

4. vehicle diagnostics specialist d. aBTOCEpBUC; CTAHIMSI TEXHUYECKOTO 00CIy-
>KUBaHHUsI aBTOMOOMIIei

5. automotive service technician e. TPAaHCIIOPTHBIA WHXXeHep; UHXXeHep 110 3KC-
IUTyaTallui aBTOMOOWMIIel; CIIeIUaIrCT 10 JKC-
TTyaTalliyd TPAHCIIOPTHBIX CPeJICTB

6. transport enterprise f. ntndopmaIMoHHO-AMCIIeTYepCcKasi CIy»K0a
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7. car service station g. OTIeJl MapKeTUHTa; OTJesl CObITa

8. dealership h. aBTOMexaHUK

9. marketing department i. TPAaHCIOPTHO-3KCIeAUITMOHHOE 0OCITY>KUBAaHUE

10. transportation network company | j. KOHTPOJIEDP TEXHUYECKOT'O COCTOSIHUSI aBTOMO-
bunen

11. transport and forwarding service | k. nuiiepckuii 11leHTp; MeCTHOe MpeJiCTaBUTeIb-
CTBO, areHTCTBO (HUpMBbI)

Exercise 7. Answer the questions about Text 1.

1. What faculty do you study at?

2. What departments are there at the Engineering Faculty of the Novosibirsk Agrari-
an University?

3. What training courses can students choose at the Engineering Faculty?

4, What training programs does the Transport-technological Machines and Com-
plexes Maintenance Department offer?

5. What are you major in?

6. Why did you decide to enter the Engineering Faculty?

7. What were you good at when helped your Dad at your family service station?

8. What do you do to widen your knowledge base?

9. What is the vehicle technical maintenance?

10. What should specialists dealing with automobiles, the automotive fleet and vehi-
cle technical maintenance know?

11. What does your vocational program include?

12. How do you gain manual skills and experience?

13. Why should vehicle technical maintenance specialists have a good command of
computer sciences and IT?

11. What is a role of computers in cars?

12. What is a digitization?

13. What areas can a digitizing be applied in?

14. What subjects do the junior students have?

15. Why is it important to master English?

16. What disciplines do the senior students study?

17. Where do the seniors have their practical training?

18. What is the final period in the students’ life?

19. What jobs can graduates apply for?

20. Where can they work?

21. What kind of specialist will you become after graduating from the university?

22. What are you plans for your future career?

EXxercise 8. Choose the appropriate ending to the sentences (1-5).
1. The Transport-technological Machinery and Complexes Maintenance Department
offers a major in ...
a. ‘Traffic Management and Safety’.
b. ‘IT Management in Agricultural Engineering’.
c. ‘Automotive Mechanics’, ‘Automobiles and Automotive Fleet’, and ‘Vehicle
Technical Maintenance’.
2. All specialists in the areas of automotive fleet and vehicle technical maintenance
should be good at ...
a. design of new automotive equipment, mechanisms and parts; transport and

16



equipment diagnostics and repairs; digital technologies; laboratory, field and bench tests;
transport technical control; etc.

b. technosphere safety.

c. machinery, storage and processing equipment for agricultural products.

3. The junior students are taught...

a. to collect materials for their diploma papers.

b. mathematics, physics, a foreign language, chemistry, philosophy, computer
processing of information, etc.

c. special subjects.

4. The senior students...

a. study special subjects, write course papers and graduation theses on their re-
search work and have their practical training, get ready for the defence of the graduation
theses in the presence of the State Examining Board.

b. study basic disciplines to revise the school program.

c. take a post-graduate course.

5. The graduates of the Automobiles and Automotive Fleet and Vehicle Technical
Maintenance may work as...

a. car mechanics, transport engineers, automotive service technicians, car tech-
nical condition inspectors or vehicle diagnostics specialists.

b. designers, and office managers.

c. IT specialists.

Exercise 9. Work in pairs. Read and translate a dialogue between two students.
Act it out.

Student 1: Where do you study?

Student 2: I study at the Engineering Faculty at University in Novosibirsk.

S. 1: What are you major in?

S. 2: I'm specializing in a vehicle technical maintenance. After graduating from the
university, I will be a transport engineer. I mean a vehicle technical maintenance and diag-
nostics specialist.

S. 1: Sounds cool! Why did you decide to choose this job?

S. 2: Well, I enjoy dealing with all kinds of machines, bikes, motorcycles and cars. I
like learning about automobile systems, motor vehicles service techniques, malfunction
diagnostics, and repairs. Besides automobiles, we study a lot of interesting subjects in rel-
evant fields.

S. 1: Really? Tell me about them.

S. 2: Well, they are about automotive service management, digital technologies in
transportation systems and logistics, car shops, dealerships, the rules of safety techniques,
and others.

S. 1: Do you enjoy the course?

S. 2: Yes, I do. Very much. I have learned a lot of things already. Besides, we have
practical training. It helps to develop our manual skills and get some experience for our
future job.

S. 1: What jobs can you apply for after graduation?

S. 2: Well, I may work as a car mechanic, transport engineer, automotive service
technician, car technical condition inspector or vehicle diagnostics specialist.

S. 1: Good. So, you are open to opportunities! And what are the places of employ-
ment, then?

S. 2: Hmm... There are a lot of them. From transport enterprises, car service sta-
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tions, dealerships, transportation network companies to marketing departments and
transport and forwarding services.

S. 1: Sounds promising! I think you will become an excellent expert in transport en-
gineering.

S. 2: I'll do my best. The integration of academic study with practical training at
transport enterprises will help me to become a highly qualified specialist.

Exercise 10. Complete the sentences (1-7) with the words and word combinations
iven in the box.

A transport engineer, the Vehicle Technical Maintenance, keeping vehicles and au-
tomotive facilities in good condition, student, the Engineering faculty, and hands-on
learning, enterprises

1. I study at...

2. I am a first-year...

3. I am major in

4. The vehicle technical maintenance is an introduction to the basics of...
5. My vocational program includes both lecture-style...

6. After graduating from the university I will work as...

7. I hope to get a job at one of the leading transport...

Exercise 11. Answer the questions about yourself.
. What university do you study at?
. What faculty did you enter?
. What are you major in?
. Why did you decide to enter the Engineering Faculty?
. What does your vocational program include?
. What subjects do the junior students have?
. What disciplines do the senior students study?
. Where do the seniors have their practical training?
. Do the seniors defend their graduation theses in the presence of the State Examin-
ing Board?
10. What kind of specialist will you become after graduating from the university?
11. What job are you going to apply for?
12. Where do you want to work?

OO UTPAWDN -

Exercise 12. 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. DEVELOPMENT OF AUTOMOTIVE INDUSTRY

EXxercise 1. Read and memorize the words and word combinations.
. automotive industry aBToMOOMIbHASI IPOMBIIIJIEHHOCTh

. motor vehicles aBTomo0uIL

. engine JiBUraresib; MOTOP

. body xoprmyc; ky30B

. tire IMOKPBINIKA; IIIMHA

. battery akkymysaTop; (akkyMyJisiTopHas) 6arapest

. fuel TormmBo; roproyee

N UT A WDN -
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8. light truck rpy3oBoii aBTOMOOMIb MaJIOM TPY30MOABEMHOCTH; JIETKUN TPY30BOM
aBTOMOOHJIb

9. pickup nukarn (rpy30Boii aBTOMOOWIIb Ha IIACCH JIETKOBOTO aBTOMOOWJIS)

10. van aBToMO6UIbL-PYyproH, (aBTo)PyproH

11.
12.

sport utility vehicle (SUV) BHemopoxHUK
commercial vehicle komMepuyeckoe TpaHCIIOPTHOe CpeJICTBO; aBTOMOOWIIb JIJisI

KOMMep4YeCKHUX I1epeBO30K

13.

delivery truck rpy3oBuK i1 JOCTaBKM MPOAYKTOB Ha JIOM; JIOCTABOYHBIN aBTO-

MOOMIIb; aBTO(YPIroH Jijisi pa3BO3KH TOBAPOB

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

large transport truck (semi) 60JibI110¥ IPy30B0OM aBTOMOOWIH (dypa)
steam-powered road vehicle aBToMo0OWIb Ha TAPOBOM TSTE

gasoline engine 6eH3UHOBBIN JBUTaTeJIb

development pa3BuTue, paciivpeHue, pOCT; 3BOJIIOIHS

handmade car pyuHo# paboThl, cliellaHHbIN/COOPaHHBIN BPYUYHYIO

abandon 0Tka3bIBaThCsl; OCTABIISATH; OpOCaTh; MPeKpalaTh

survive BbIIep>KaTh, IPOJI0JDKATh CyIIeCTBOBATh; COXPAHITHCS

large-scale production kpyrnHoe pou3BoOJICTBO, MaCCOBOE TIPOU3BOICTBO
horse-drawn vehicle aBToMo6UITb Ha KOHHOM TSTE

machinery manufacturer npousBoguTesib MalTMHHOTO/CTAHOYHOTO 0OOPY/IOBa-

HHUA, TeXHUKHU NI MeXdHM3MOB

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

stationary gas engines CTallMOHAPHBIM I'a30BbIN JBUTATENIb

marine engine CyJI0BOU JIBUTaTeJIb

sheep-shearing machinery o6opyioBaHue Jijisi CTPU>KKU OBeIl
sewing machine mBeliHas mMalvMHa

woodworking machine cranku nyist iepeBoob6paboTKH

milling machinery ¢pe3epoBo4YHbIN CTaHOK

birdcage kyieTka (JJ1s1 ITHIT)

plumbing fixture canTexHuka

enameled cast-iron bathtub smanupoBaHnHasi BaHHa U3 YyryHa
carmaker poM3BOIUTEITb aBTOMOOUIIEH

business skill nenoBbie HaBbIKU

assembler cbopiuk; npeanpusTe, KOTOPOe 3aHUMAeTCsl COOPKOM
self-sufficient camocTosiTenbHbIN, caMmoobOecriedeHHbIN; aBTOHOMHbBINA; He3aBU-

CUMBIN; CAaMOOKYIIAIOIIUUCS

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

electric automobile anexTpruyeckuii aBBTOMOOWIIb; 371IEKTPOMOOKIIB

quiet TUxMH, OeCITyMHBINA

easy to operate jierko yIpaBJITb

battery capacity éMKOCTb aKKyMYJISTOPHOM OaTapen

fatal noncompetitiveness Hen36exHy10 HEKOHKYPEHTOCIIOCOOHOCTD

limited production orpaHruYeHHOe/MeIKOCepUIHOe TTPOU3BOJICTBO

steam power 3Heprus napa; AaBjieHre 1apa; IapoBasi Tsra

rival TOCTOMHBIN COTIEPHUK; KOHKYPEHT

steam car mapoBo¥ aBTOMOOWIb

elaborate TiaTesnbHO, leTanbHO Pa3pabOTAHHBIM; MPOAyMaHHbIN; 3aKOHYEHHBI;

yJIy4IlleHHbIW, YCOBepIIeHCTBOBAHHBIN

47.
48.
49.
50.

transmission kopobka nepejiay; niepejiada; IPUBO/JI; TPAHCMHUCCHS
maintain o6C/Ty>kKHUBaTh; MOA/IEP>XKUBATh B pab0TOCTIOCOOHOM COCTOSIHUU
living standards >kxv3HeHHbIV yPOBEHb, YPOBEHb KU3HU

purchasing power nokyrareiibHasi CIIOCOOHOCTb, TUIAaTEXEeCTIOCOOHOCTD
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51. tax HaJor, nonUIMHA, cOOp

52. productive capacity Tpou3BOJUTEILHOCTb, IPOM3BO/ICTBEHHASI MOIIIHOCTD

53. military value nosib3a /jis1 BOOPYXEHHbIX CUJI

54. transport and supply TpaHCITOPTUPOBKA U ITOCTaBKa CHAOXKeHUs

55. automotive plant 3aBoj; 10 TPOU3BOACTBY aBTOMOOHIIEN

56. converted niepefielaHHbIN; TTepe0bOPYyI0BAHHBIN, PeKOHCTPYUPOBAHHBIM

57. military equipment BoeHHasi TexHUKa

58. aircraft camosiét, Bo3ayIiiHoe CyiHO

59. striking expansion 3HaUUTEIbLHBIN POCT

60. output 06BEM

61. -fold -kpaTHbIii; -KpaTHO

62. regain BoCcCTaHaBJIMBaTh; BO3BpalllaTh (yTpaueHHOe)

63. overseas 3a rpaHullei

64. leading Benyiui, T7IaBHBIN; JIUIAPYIOMINM; OCHOBHOMN

65. merge CJIMBATbCs, COEJIMHSATHCS

66. technological advance TexHosioruyeckasi HOBM3Ha; TEXHUYECKUH ITPOrPecc

67. full-scale nmommHoMaciITabHbIN

68. precision TOYHOCTb; YETKOCTb, aKKyPaTHOCTh; TPAaBWJIbHOCTD

69. interchangeability B3auMo3aMeHs1eMOCTb, 3aMEHUMOCTb

70. continuity HelmpepbIBHOCTD; IPeeMCTBEHHOCTh; 11eJIOCTHOCTh

71. body xopmyc; Ky30B

72. mudguard KpbUIO

73. incorporate 00beAUHSITD; TPUCOEIUHSTD; CTAHOBUTHCS YaCTbhIO I1€JI0T0

74. flowing lines mMsTKMe JTMHWH; TUIABHBIE JTMTHUU

75. technical features TexHruyeckvrie XapaKTepUCTUKU

76. V8 engine BOCbMMITAJIMH/IPOBBIN MMOPIIHEBOM ABUTATENb C V-00pa3HbIM pacIio-
JIOXKeHHWeM IWIMHIPOB

77. three-point engine suspension TpéxTo4ye4yHasi IOJBeCKa JBUTATeJs

78. freewheeling e3na HakaTOM; BpallleHHe 110 UHepITUW; MydTa CBOOOTHOTO X0/1a

79. overdrive moBbIIIalOIIas Miepejiada; yCKOPSIOIas repejiada

80. automatic transmission aBTOMaTWuYecKasi KOpoOka Ilepeflay; aBTOMaTH4ecKast
TPaHCMUCCHS

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

Term, automotive industry, company, manufacture, motor, component, industry’s
principal products, passenger automobiles, pickup, van, sport, commercial, transport, pro-
duce, principal, mass production technique, France, Germany, British, Italian, business,
era, characteristic, category, Europe, Opel, Morris, Britain, Studebaker, machine, station-
ary, gas, American company, Pierce, Buick, Rolls-Royce, Ford, partners, talent, producer,
minimal investment, capital, credit, European automotive firms, period, pioneer automo-
bile manufacturer, technical and financial problems, basic, experimentation, electricity,
electric automobile, limitations, fatality, popular, limited production, Detroit, regular basis,
serious, transmission, demonstrate, transport, convert, tanks, percent, individual, leader,
producer, recession, economic, dominate, European industry, American industry, progress,
standard, national, tariff policy, standardization, synchronization, innovation, experimenta-
tion, role, American system of manufacture, fundamental techniques, mechanism, depres-
sion, domination, economically, style, passenger, design, bumper, limited, automatic
transmission, interesting.
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EXxercise 3. Read and translate Text 1.
Text 1. History of Automotive Industry in Brief
Source: https://www.britannica.com/technology/automotive-industry

The term ‘an automotive industry’ means all those companies and activities in-
volved in the manufacture of motor vehicles, including most components, such as engines
and bodies, but excluding tires, batteries, and fuel. The industry’s principal products are
passenger automobiles and light trucks, including pickups, vans, and sport utility vehicles.
Commercial vehicles (i.e., delivery trucks and large transport trucks), though important to
the industry, are secondary.

Although steam-powered road vehicles were produced earlier, the origins of the au-
tomotive industry are rooted in the development of the gasoline engine in the 1860s and
"70s, principally in France and Germany. By the beginning of the 20th century, German
and French manufacturers had been joined by British, Italian and American makers.

As to developments before the First World War, most early automobile companies
were small shops. There were hundreds of them. They produced a few handmade cars, and
nearly all of which abandoned the business soon after going into it. The ones that survived
into the era of a large-scale production had certain characteristics in common. First, they
fell into one of three well-defined categories: they were makers of bicycles, such as Opel in
Germany and Morris in Great Britain; builders of horse-drawn vehicles, such as Durant and
Studebaker in the United States; or, most frequently, machinery manufacturers. The kinds of
machinery included stationary gas engines (Daimler of Germany, Lanchester of Britain, Olds
of the USA), marine engines (Vauxhall of Britain), machine tools (Leland of the USA), sheep-
shearing machinery (Wolseley of Britain), washing machines (Peerless of the USA), sewing
machines (White of the USA), and woodworking and milling machinery (Panhard and Le-
vassor of France). One American company, Pierce, made birdcages, and another, Buick, made
plumbing fixtures, including the first enameled cast-iron bathtub. Two notable exceptions to
the general pattern were Rolls-Royce in Britain and Ford in the USA, both of which were
founded as carmakers by partners who combined engineering talent and business skill.

Although the automobile originated in Europe in the late 19th century, the USA
completely dominated the world industry for the first half of the 20th century through the
invention of mass production techniques.

In the USA almost all of the producers were assemblers who put together compo-
nents and parts that were manufactured by separate firms. It was possible to begin building
motor vehicles with a minimal investment of capital by buying parts on credit and selling
the finished cars for cash. European automotive firms of this period tended to be more
self-sufficient.

The pioneer automobile manufacturer not only had to solve the technical and finan-
cial problems of getting into production but also had to make a basic decision about what
to produce. After the first success of the gasoline engine, there was widespread experimenta-
tion with steam and electricity. For a brief period, the electric automobile actually enjoyed
the greatest acceptance because it was quiet and easy to operate, but the limitations imposed
by a battery capacity proved its fatal noncompetitiveness. Especially popular with women,
electric cars remained in limited production well into the 1920s. One of the longest-surviving
makers, Detroit Electric Car Company, operated on a regular basis through 1929.

Steam power was a more serious rival after 1900. The steam car was easy to operate
because it did not require an elaborate transmission. But the suitable engines for them
were expensive to produce and difficult to maintain. By 1910 most manufacturers of steam
vehicles had turned to gasoline power. The Stanley brothers in the USA, however, contin-
ued to manufacture steam automobiles until the early 1920s.
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The period from 1919 to 1939 also brought significant growth in automobile manu-
facturing in Europe, though on a considerably smaller scale than in the United States. The
European industry was moving in the same directions as the American industry, toward a
mass market for motor vehicles, but it made slower progress for a variety of reasons: lower
living standards with less purchasing power, smaller national markets, and more re-
strictions in tax and tariff policies.

The productive capacity of the automotive industry during the Second World War
first demonstrated its military value. Motor vehicles were used extensively for transport
and supply. In addition, automotive plants could readily be converted into facilities for
manufacturing military equipment, including tanks and aircraft.

After the Second World War there was a striking expansion of motor vehicle pro-
duction. During a 35-year period the total world output increased almost 10-fold. The most
significant feature of this increase was that most of it occurred outside the USA. Although
American production continued to grow, its share of the world automotive production fell
from about 80 percent of the total to 20 percent. Among individual countries the USA was
the leading producer until the recession of the early 1980s. In 1980 Japan, which had had
little automotive manufacturing before the war, became the leading producer, with the Eu-
ropean Economic Community ranking second. The USA regained the lead in vehicle pro-
duction in 1994, since by that time Japanese manufacturers were building more of their
products in factories in their major overseas markets, such as the USA. However, in the
early 21st century, China became the leading manufacturer of cars.

Exercise 4. Answer the questions.

1. What does the ‘automotive industry’ mean?

2. What are the automotive industry’s principal products?

3. When and where was the gasoline engine developed?

4. Which car makers had been joined German and French manufacturers by the be-
ginning of the 20th century?

5. What were automobile companies before the First World War look like?

6. What are the categories of automobile companies that survived into the era of a
large-scale production?

7. What machinery manufacturers became large-scale car manufacturers?

8. Which two companies were founded as carmakers?

9. Why did the USA completely dominate the world industry for the first half of the
20th century?

10. Why did almost all of the motor vehicle producers preferred to be assemblers in
the USA?

11. What problems did the pioneer automobile manufacturer have to solve?

12. Why was the electric automobile popular?

13. Why did the electric automobile prove fatal noncompetitiveness?

14. What were the advantages and disadvantages of steam cars?

15. What type of vehicles did most manufacturers start to produce after steam vehi-
cles?

16. Why did the European industry make slower progress than the American indus-
try from 1919 to 1939?

17. What happened to the automotive industry during the Second World War?

18. What was the situation like after the Second World War?

19. How did the automotive industry develop in the USA, Japan, European countries
and China?
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Exercise 5. Match the terms (1-8) with their definitions (a-h).

1. motor vehicle | a. a small van or truck with low sides

2. sport utility b. a covered motor vehicle, typically without side windows, used for
vehicle transporting goods or people

3. pickup c. a vehicle used for carrying goods or fare-paying passengers

4. van d. a road vehicle powered by an internal-combustion engine

5. commercial e. a powerful vehicle with four-wheel drive that can be driven over
vehicle rough ground; the abbreviation SUV is often used

6. handmade f. power that is applied to an engine by the force of steam

7. steam power g. a vehicle that is pulled by one or more horses

8. horse-drawn h. made by hand, not by machine, and typically therefore of superior
vehicle quality

Exercise 6. Read about the development of the automotive industry in different
countries after the Second World War. Match the countries (1-7) with the descriptions (a-g).
Information source: https://www.britannica.com/technology/automotive-industry

1. Great Britain

2. France

3. Italy

4. Germany

5. Japan

6. South Korea

7. Sweden g

=0 QL0 T

a. Fiat (Fabbrica Italiana Automobili Torino), a firm founded in 1899 but without a
mass market until the 1950s, dominated the country’s automotive production. Automobile
manufacturers from this country gained a reputation for highly engineered sports cars and
racing cars, but the country had no mass market and, therefore, achieved only small-scale
production at that time.

b. The automotive industry of this country has a significant place in the world mar-
ket. Three major companies — Hyundai Motor Company, Kia Motors Corporation, and
Daewoo Motor Corporation — accounted for about 90 percent of the country’s market,
while the remainder was split among two minor producers and imports. Hyundai, the
country’s dominant automaker, produced cars, light trucks, commercial trucks and buses.
Kia, the second largest automaker, was acquired by Hyundai in 1999. Daewoo, owned by
the Daewoo Group conglomerate, entered the automobile field on a large scale in the
1980s and had won nearly a fifth of the market. It was reorganized in 2000. Two years lat-
er it was sold to General Motors.

c. Saab and Volvo became important factors in the world market during the 1960s
and ’70s. Their car operations were acquired in the 1980s and '90s by General Motors and
Ford, respectively. However, both Saab and Volvo were sold in 2010, and the former went
bankrupt the following year.

d. In 1952 Morris and Austin merged to form the British Motor Corporation, Ltd.
Another British syndicate was formed around Leyland Motors. Leyland and the British
Motor Corporation united in 1968 as the British Leyland Motor Corporation (after 1978,
BL Ltd.). The automobile output was then largely controlled by four firms: British Ley-
land, Ford, Vauxhall, and Rootes. One part of BL was sold off to France’s Peugeot-
Citroén in 1978. In the 1980s the remaining parts of BL, building Jaguar, Mini, Rover
cars, Land Rover SUVs and commercial trucks, became the Rover Group. Then, it was ac-
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quired by British Aerospace Corporation. Rover then entered into a cooperative venture
with Japan’s Honda to produce cars of Honda design at Rover plants for sale in Britain and
other European countries. Eventually Honda became dissatisfied with the venture, and
British Aerospace sold the Rover/Mini operations to German BMW in 1994. In 2000
BMW sold the Land Rover segment to Ford, which had acquired the stock of Jaguar in
1989. In 2008 Ford sold Jaguar and Land Rover to the Tata Group of India. Vauxhall was
first sold to General Motors and later, in 2017, to the French PSA Group.

e. The automotive industry of this country was centred on Renault, Peugeot, Citroén,
and Simca. Renault became a public corporation in the 1990s. Citroén was acquired in 1976
by independently owned Peugeot to form PSA Peugeot-Citroén (later PSA Group). Simca
became a Chrysler property in 1958 but was sold to Peugeot in the late 1970s.

f. The most spectacular increases in the automotive production after World War II
occurred in this country. During the late 1970s and early ’80s, its principal automakers —
Toyota, Nissan, Honda, and Toyo Kogyo (later Mazda) — were the key exporters in North
American and Western European markets. These companies as well as Mitsubishi, Isuzu,
Fuji, and Suzuki later opened manufacturing plants in major markets overseas. In the
1990s the economy suffered a severe and prolonged recession. At the end of the 20th cen-
tury, many automakers and several major component manufacturers were controlled by
non-Japanese firms. Renault, for example, held a controlling interest in Nissan, and in
2016 Mitsubishi joined the Renault-Nissan alliance.

g. At the end of the Second World War the Volkswagen factory was in ruins. Restored
to production, the plant established a strong position in the world market. Volkswagen ac-
quired Auto Union, which evolved into its Audi luxury car segment. In the late 1960s BMW
rose from a builder of small, oddly styled Isetta cars and motorcycles into a producer of
high-priced passenger vehicles and premium motorcycles. Opel became the base for the Eu-
ropean operations of General Motors, but it was sold to the PSA Group in 2017.

Exercise 7. Read about the introduction of full-scale mass production in the au-

tomotive industry. Complete the sentences with the words given in the box.
Information source: https://www.britannica.com/technology/automotive-industry

| Production, applied, technique, popular, automotive |

1. The outstanding contribution of the ... industry to technological advance was the
introduction of a full-scale mass production, a process combining precision, standardiza-
tion, interchangeability, synchronization, and continuity. 2. Mass ... was an American in-
novation. 3. The USA, with its large population, high standard of living, and long distanc-
es, was the natural birthplace of the ..., which had been partly explored in the 19th centu-
ry. 4. Although Europe had shared in the experimentation, the American role was empha-
sized in the ... description of standardization and interchangeability as ‘the American sys-
tem of manufacture’. 5. The fundamental techniques were known, but they had not previ-
ously been ... to the manufacture of a mechanism as complex as a motor vehicle.

Exercise 8. Work in pairs. Read and translate a dialogue between two students.

Act it out.
Information source: https://www.britannica.com/technology/automotive-industry

Student 1: We’ve read a text about the history of the automotive industry. Have you
known that by 1929 the Big Three supplied three-fourths of the American market for mo-
tor vehicles?

Student 2: The Big Three? What do you mean?

S. 1: Well, that stands for Ford, General Motors and Chrysler.
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S. 2: Ah, now I see. Yeah, you are right! They dominated the market. But there were
also five largest independents. I mean Hudson, Nash, Packard, Studebaker, and Willys-
Overland. They shared the rest of the market. Unfortunately, the depression years of the
1930s eliminated almost all the largest independent manufacturers.

S. 1: But also, it increased further domination of the Big Three. It’s interesting that
despite those years were difficult economically; there were some significant developments
within the industry.

S. 2: Really? Which ones?

S. 1: Well, there were changes in the style of a passenger-car design. The body, bum-
pers, and mudguards were incorporated into a single pattern of smoothly flowing lines.

S. 2: Okay. And what about technical features?

S. 1: A lot of them came into general use. The V8 engine was introduced by Ford in
1932; three-point engine suspension; freewheeling; overdrive, you know, a fourth forward
speed; and, on a limited scale, automatic transmission

S. 2: Sounds interesting! I can’t believe that the automatic transmission was invent-
ed so many years ago.

Exercise 9. Search the Web for more information about the history of the automo-
tive industry in different countries, including Russia, and make a presentation about it.

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.

Unit 3. MODERN AUTOMOTIVE INDUSTRY

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

1. output BbITyCK M3/1e/IM; IPOM3BOJICTBO, IIPOM3BOJICTBEHHBIN ITPOIIEeCC

2. equipment ob6opy/i0BaHMe; OCHallleHHWe; MaTephalibHasl 4acTh; allaparypa; Tex-
HUKa; IPUOOPHI; YCTPOUCTBA

3. tooling TexHOJIOTMYeCKasi OCHACTKA; MHCTPYMEHTHI, OCHallleHue, 000py/10BaHue
(MHCTpyMeHTaMu, IprOOpaMHu)
. assembly plant cbopouHbIii 3aBO
. yield the manufacture nmepegaBaTh mpaBo Ha TPOU3BOJICTBO
. noncritical He 0CHOBHOW; BTOpOCTelleHHbIN
. component KOMIIOHEHT; 3JIeMeHT; JleTajlb; COCTaBHAasl 4acTh; y3ell
. Seat cueHbe
. wheel assembly koseco B cbope

10. facilities mpon3BoICTBEHHbIE MOIIIHOCTH, IPeJIIIPUSTHS

11. contemplate paccMaTpyBaTh; npeJioaraTb; HAMepeBaThCsl; 3aMbIIILISTh

12. market survey usy4yeHue pblHKa, 0630p COCTOSIHUSI PbIHKA

13. executive pyKOBOJIUTEb, YIIPABJISIIONINMI; PyKOBOJICTBO

14. mock-up skcriepumeHTanbHast MOJIeNb, MakeT B MaciTabe 1:1

15. revision ucripaBieHue, 10paboTka, U3MeHeHne, MOJUpUKaIs

16. refinement yy4ieHve; JoBojka (KOHCTPYKIIMH); yCOBepIIIeHCTBOBAaHKE; MO-
JlepHU3allMsl; OT/IaJiKa; HaCTPOMKa

17. engineering nH>xeHepHsi; KOHCTPyUPOBaHKe; pa3paboTka

18. launch 3amyck; BbIITyCK HOBBIX TOBAPOB Ha PhIHOK

19. reengineering pevHXWHVPHUHT; peOpraHu3anusl OM3HeC-IpoIecCcoB; MTepecTpou-
Ka pUpMBbI; TIeperpoeKTUPOBaHMe; TePeKOHCTPYHMPOBaHHE

25

O 0 J O Ul N



20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

assembly line cbopouHbIi KOHBelep; JTUHUS COOPKU

elaborated meranbHO pa3paboTaHHBIN; IPOIYMAaHHBIM; YITy4llIeHHbINA
requisite HeOOXOIUMBIN 3JIeMEeHT; PeKBU3UT

stockpile HakanMBaTh, AeyiaTh 3aMachl; CO3/laBaTh pe3epB
subsidiary go4epHsis KOMITaHUsI, PUITHATT

tire MOKpBIIIIKA; [IIAHA

battery 6aTapesi; akKyMyJIsITOpP

dashboard instruments komIIeKTyoIKe TPUOOPHOM TTaHEIN
procure npuobpeTars; 3aKylaTh; CHa0XXaTh, IOCTABJISITh

outside supplier mocTaBIIMK CO CTOPOHBI; BHEIITHUM MOCTaBIIIUK
in-house BHyTpeHHMI; COOCTBEHHOI'O IMPOMU3BOJICTBA, COOCTBEHHOM pa3pabOTKH;

BBITIOJIHSIEMbIM COOCTBEHHBIMH CUJIAMU OpraHu3dlinn

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
. strong resistance pelmTesIbHOe COIPOTUBIIEHNE; CUIbHOEe COIIPOTUBIIEHNe
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
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capability BO3M0XXHOCTh; MOIITHOCTh; ITPOU3BOJIUTENILHOCTD

highly specialized tools y3kocnenuanusnpoBaHHOe 060py0BaHHe

stamping press ITaMIIOBOYHbBIN ITpecc

body panel nanesnb Ky3oBa

run napTus TOBapa, KOJIM4eCTBO ITPOX3BeeHHbIX e[JUHUI] TOBapa

assembly process TexHoJIOTUs COOPOYHOTO TpoIiecca

automatic control system crucrteMa aBTOMaTH4eCKOTO YIIpaBJIeHUsI

transfer machine arperatHbiii CTaHOK, IOTOYHAS JIMHUS

computer-guided welding robots yrmpasiisieMblii KOMITbIOTEPOM CBAPOYHBIN pOOOT
automated equipment aBToMaTu4yeckoe 060py0BaHHe

manual operation py4Has orepaiiysi; pabota Bpy4HYIO

assembly operation cbopka

wheel patterns Mogenu koséc

mass consumption MaccoBoe 1oTpebJseHue

restricted franchise dealership nuepckuti 11eHTp, paboTarorui 1Mo ¢paHIm3e
uniform method cTanaapTU3MPOBAHHBIN METO/; eIMHbINA MEeTO/l

make u3siesivie; Mapka; MoJjieib

sales territory cObITOBasi TEppUTOPUS

servicing facilities cpesicTBa u 060py1I0BaHMe [1J1si TEXHUYECKOTO 00CITy>KMBaHUS
direct selling nponaka 6e3 mocpe/iHYKa; NpsSIMble PO3HUYHBIE POAAXKU

e-market 3J1eKTPOHHBIN PHIHOK

in its infancy Ha atarne craHOBIeHUS

used car nojiep>kaHHbI AaBTOMOOUITb

distribution system cuicrema pacripocTpaHeHus (U3/1eJInii)
motor vehicle industry aBroMo6uIbHasi IPOMBIIIEHHOCTD; aBTOMOOWIEeCTPOeH e
predecessors TpeecTBeHHUK

resale nepenpopgaxa

wear out U3HAIlIMBAThCsl, UCTUPATHCS

scrap metal ckpari, jkejie3HbIH JIOM, MeTaJIoJIOM

steel furnace crasnerniaBuwibHas 1evyb

wrecking yard mecTo 1151 cTapbIX aBTOMOOMIIel; aBTopa3bopka
usable part mpurosHas K MCIOJIb30BaHUIO JIeTajlb

salvage mcrnonb30BaTh MOJIEP’KAHHYIO JIeTajlb; YTHIM3UPOBATh
discarded HeHy>kHBI; BBIOPOIIIEHHBIN; UCIIOJIb30BAHHBIN
disfigure o6e300pakuBaTh, Ypo/I0BaTh; IOPTUTh

wreck octaTku; 006/10MKM (aBTOMOOHJIS U T. 11.)
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68. automobile graveyard cBaiika aBToMOOUIIEl; aBTOMOOWIbLHOE Kilaf0uIlle

69. recycling nepepaboTka 0TX00B (JIJI1 IOBTOPHOT'O UCIIOJIb30BAHUSI)

70. bumper cover HakJajika 6amIiepa; Kphbiiiika 6amiiepa

71. fender liner 6pbI3roBUK

72. battery tray mogjoH akKyMYyJISTOPHOM OaTapew; MOJIKa JIsl aKKyMYJISTOPHOU Oa-
Tapeu

73. chassis x0J10Bast 4aCThb; IIIaCCH; paMa

74. body panel manesb Ky30Ba

75. upholstery o6uBka; 06MBOYHBINM MaTepUal

76. hardware komriekTytoiiee o60py/10BaHue

77. wiring mpoBo/iKa

78. spring py>kuHa; peccopa

79. steering gear pyjieBOM MeXaHW3M

80. power train cuioBas nepefaya, TPAHCMHUCCHSI

81. drive shaft Bemymuit Basn

82. transmission kopobka repeiad

83. brake TOpMO3HOI MexaHU3M; TOPMO3

84. exhaust system cucTtema BbIITycka OTPaOOTaBIIIKMX ra30B

85. unitized yHUPUIIMPOBaHHBINM; COOPAHHBIM K3 arperaTHbIX COOPOYHBIX €JIMHMIL
WJI Y3JI0B; arperaTHPOBaHHBIN

86. undercarriage HecyIas cicTeMa aBTOMOOMJISI; X0JI0Basi 4YaCTh

87. front suspension nojiBecka nepeiHUX KOJEC; epeiHsisl MojBecka

88. rear axle 3amHg4g oCb; 3aJHUI MOCT

89. favorable effect 6maronpustabIii a¢pdext

90. through traffic ckBo3HOe [IBI>KeHUe; TpaH3UTHbBIE TIePeBO3KU

91. local traffic MmecTHOE coobirieHMe; ABMKEHUE B Mpejieflax OJTHOM TPAaHCIIOPTHOM
JIMHUU

92. highway aBTOMarucrpasb; aBTOCTpaja; occe

93. paved road fmopora ¢ IOKpbITUEM; MOIIIEHAsI Iopora

94. trade balance ToproBuiii 6asaHc

95. drive-in and drive-through krHOTeaTp /1711 aBBTOMOOWINCTOB; pecTOpaH, Mara3vuH
1M 6aHK, 00CITYKMBAIOIINM KIMEHTOB HelloCpe/ICTBeHHO B aBTOMOOUIIe

96. credit purchase rokymka B KpeguT

97. petroleum refining nmepepabotka HedTH, HedpTenepepaboTka

98. steelmaking craneBapeHue, MpOXU3BOACTBO CTaIH

99. plate glass 3epkasibHOE CTEKJIO

100. freight rpy3oBbie 1epeBo3ku

101. recreational travelling aBToTYpH3m

102. durable consumer goods notpebuTenbckre TOBaphl JJIUTEILHOIO M0JIb30BAHUS
(Meb6eJsb, ObITOBAs TeXHUKA U T.II.)

103. adverse effect HebaronpusiTHbIN 3pderT

104. unforeseen and undesirable consequences HempenBUIeHHbIE U HEXXeJIaTEIbHbIE
MIOCJIeJICTBUSI

105. traffic jams mpobku Ha moporax

106. air pollution 3arpsiaHeHue Bo3ayxa

107. highway accident HecyacTHBIN CiTy4all HA aBTOMOOWJIBHOM Jlopore

108. horrendous xyTkuii

109. bypass highway o06®e3nHas mocceitnast jopora

110. public transit system cucrema o0I11eCTBEHHOTO TPaHCIIOPTa
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111. suburban bus npuropoansiit aBTOOYC

112. commuter electric train IpUropoIHbIN 3JIEKTPOII0e3]]

113. carbon dioxide emission BEIOpOC yTJIeKMCIIOTO Ta3a B aTMocdhepy

114. fuel cell TormuBHBIM 371eMeHT

115. hydrogen and oxygen Bogopo/ v KUCJIOPOJ,

116. policy maker BbicItiee JOJPKHOCTHOE JIUI0, BBICOKOIIOCTABJIEHHBIN TTOJTUTHUK

117. fatality HecuacTHBIN CiTy4a C JieTaJIbHbIM UCXOJIOM

118. speed limit mpegen CKOPOCTHU; OTPaHUYEHKe CKOPOCTH JIBUYKEHUS

119. safety features mepri obecriedenust 6e30acCHOCTH

120. seat belt pemenb 6e3omacHoCTH

121. air bag Bo3ay1iHas nojyiika 6e30macHOCTA

122. controversial criopHbIN, COMHUTEJIbHBIN; TUCKYCCUOHHBIN

123. global positioning satellite cmyTHUK Tr7106a7bHOM HABUTAIMOHHOU CHUCTEMBI;
CIYTHUK TJI006QJIbHOM CUCTEMBI OIpejiesieHrsl MeCTOIOJIOKeHUST

124. onboard digital road map BcTpoerHast 1udpoBast JOPOKHAst KapTa

125. fuel supply nmogaya TorvBa

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

Modern automotive industry, consolidation, motor, firm, fundamental, mass produc-
tion, investment, central organization, committee, policy, planning, semiautonomous,
management, regional, alternative, manufacture, component, group, standardized, model,
interval, dealers, element, risk, conferences, engineers, stylists, basic design, international
nature, conception, designers, marketing managers, engineering, design process, reengi-
neering, Ford, requisite, accurately controlled, materials, company, stop, integration, bat-
tery, instrument, economical, special, operation, specialized, invest, press, panel, automat-
ic control systems, transfer, machine, computer, robot, automated, universal form, style,
programmed, combinations, adequate service, dealer, objective, technique, franchise,
method, quota, guarantee, territory, financing, contract, standard, traditional, Internet, re-
sistance, limited, radically, potential, metal, problem, situation, product, material, bumper,
battery, chassis, panel, interior, transmission, differential, plus, finished, testing, inspec-
tion, variation, construction, line, pedestal, structure, commercial, programmed.

Exercise 3. Read and translate Text 1.
Text 1. The Modern Automotive Industry
Source: https://www.britannica.com/technology/automotive-industry

The modern automotive industry is huge. Thanks to the trend toward consolidation,
in major producing country the output of motor vehicles is in the hands of a few very large
firms, and small independent producers have virtually disappeared. The fundamental cause
of this trend is mass production, which requires a heavy investment in equipment and tool-
ing and is, therefore, feasible only for a large organization.

There is usually a central organization with an executive committee responsible for
overall policy and planning. The operating divisions are semiautonomous, each reporting
directly to the central authority but responsible for its own internal management. There are
also some regional assembly plants. As an alternative, some automakers yield the manu-
facture of noncritical components, e.g., seats and wheel assemblies, to independent suppli-
ers to make the pieces at small facilities close to the assembly plants. The components are
often assembled into larger groups of parts and sent to the assembly plant in the exact se-
quence and at the exact time needed.

The process of putting a new car on the market is standardized. If a completely new
model is contemplated, the first step is a market survey. Since there may be an interval of
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five years between this survey and the appearance of the new car in the dealers’ show-
rooms, there is a distinct element of risk. Conferences then follow for engineers, stylists,
and executives to agree on the basic design. The next stage is a mock-up of the car, on
which revisions and refinements can be worked out. Because of the increasingly competitive
and international nature of the industry, manufacturers employ various means to shorten the
time from conception to production to less than three years. This can be done by incorporat-
ing vehicle engineers, designers, manufacturing engineers, and marketing managers into a
single team responsible for the design, engineering, and marketing launch of the new model.
Automakers also involve component manufacturers in the design process to eliminate costly
time-consuming reengineering later. Often the component maker is given full responsibility
for the design and engineering of a part as well as for its manufacture.

Most of the world’s new cars come from the moving assembly line introduced by
Ford, but the process is much more refined and elaborated today. The first requisite of this
process is an accurately controlled flow of materials into the assembly plants. On the one
hand, no company can afford either the money or the space to stockpile the parts and com-
ponents needed for any extended period of production. On the other hand, interruption in the
flow of materials quickly stops production. So, the need for careful control over the flow of
materials is an incentive for automobile firms to manufacture their own components, some-
times directly but more often through subsidiaries. Yet, complete integration does not exist.
Tires, batteries, and dashboard instruments are generally procured from outside sources. The
largest companies support outside suppliers for items of in-house manufacture. First, it may
be more economical to buy externally than to provide additional internal facilities for the
purpose. Second, the supplier firm may have special equipment and capability. Third, the
outside supplier provides a check on the costs of the in-house operation.

Production of a new model also calls for elaborate tooling, and the larger the output,
the more highly specialized the tools in which the manufacturer is willing to invest. For
example, it is expensive to install a stamping press exclusively to make a single body pan-
el for a single model, but, if the model run reaches several hundred thousand, the cost is
amply justified.

The assembly process itself has a quite uniform pattern throughout the world. Mod-
ern assembly lines have automatic control systems, transfer machines, computer-guided
welding robots, and other automated equipment, which replaced many manual operations
when volume is high. A universal form of automatic control uses computers to schedule
assembly operations so that a variety of styles can be programmed along the same assem-
bly line. Customers can be offered wide choices in body styles, wheel patterns, and colour
combinations.

As to sales and service organization, mass production implies mass consumption,
which, in turn, requires an elaborate distributive organization to sell the cars and to devel-
op confidence among customers that adequate service will be available. In the early days
of the industry, cars were sold directly from the factory or through independent dealers.
When sales in large quantities became the objective, however, more elaborate and better
organized techniques of distribution became essential.

In some countries the restricted franchise dealership became the uniform method of
selling new cars. In this system, dealers may sell only the particular make of new car spec-
ified in their franchise, must accept a quota of cars specified by the manufacturer, and
must pay cash on delivery. In return the dealers receive some guarantee of sales territory
and may be assisted in various ways by the manufacturer — financing or aid in advertising,
for example. Contracts also specify that dealers must maintain service facilities according
to standards approved by the manufacturer. Attempts by automakers in the 1990s to move
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away from the traditional franchised dealer network to direct selling via the Internet met
strong resistance from the dealers in some countries, so manufacturers could sell only lim-
ited quantities. Even now the e-market for new brand cars is in its infancy. In December
2020 Hyundai launched online sales.

The market in used cars is an important part of the distribution system for motor ve-
hicles in all countries with a substantial motor vehicle industry because it affects the sale
and styling of new cars. The new model must have enough changes in styling or engineer-
ing to persuade prospective buyers that it is indeed an improvement. At the same time, it
must not be so radically different from its predecessors as to give the buyer doubts about
its resale potential.

Like all machinery, motor vehicles wear out. Some become scrap metal to feed steel
furnaces; some go to wrecking yards where usable parts are salvaged. Throughout the world,
however, the disposal of discarded motor vehicles has become a problem without a complete-
ly satisfactory solution. In many areas, landscapes are disfigured by abandoned wrecks or
unsightly automobile graveyards. To change the situation for the better, manufacturers
worldwide began engineering new products with the complete recycling of components in
mind. At the same time, they use more and different recycled material in new vehicles. For
example, old bumper covers are recycled into fender liners or battery trays for new cars.

Exercise 4. Answer the questions.
. What is the modern automotive industry like?
. What is a typical structure of a large car manufacturing firm?
. What is the role of independent suppliers?
. What are the stages of a new car market entry procedure?
. How is it possible to shorten the interval from conception to production?
. Why do automakers involve component manufacturers in the design process?
. Who introduced the first moving assembly line?
. Why is it essential to control the flow of materials into the assembly plants?
. Why do the largest companies support outside suppliers for items of in-house
manufacture?
10. What do automakers have to invest into in order to start a production of a new
model?
11. What parts does a uniform modern assembly line consist of?
12. How does the system of sales and service organizations work?
13. How does the restricted franchise dealership function?
14. Why is the e-market for new brand cars in its infancy?
15. Why does the market in used cars play an important part of the distribution sys-
tem for motor vehicles?
16. What is a key problem with the worn out and discarded motor vehicles?
17. How do car manufacturers solve the problem?

OO UTPARWDN -

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

1. equipment a. COOpOYHBIN 3aBOJI

2. tooling b. MH)KeHepHs; KOHCTPYHPOBaHKe

3. assembly plant C. PEMH)XUHHUPUHT; ITIePeKOHCTPYHUPOBAHUE

4. mock-up d. pyuHas oneparmusi

D. engineering e. JUJIePCKUH 1eHTP, paboTarolyi o ¢dpaHIlm3e
6. launch f. obopynoBanue

/. reengineering g. 00bEM IPOJIaX; COBIT
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8. assembly line h. makeT B Macinrtabe 1:1

9. automatic control system | i. cpefcTBa u 060pyn0BaHUe JIJisi TEXHAYECKOTO 06CITy-
>KUBaHUSI

10. manual operation j. aBTOMOOMIIECTpOEHHe

11. franchise dealership k. ocHalieHre UHCTpyMeHTaMU

12. sales l. cucTeMa pacnpocTpaHeHuUst

13. servicing facilities m. cOOPOYHBIM KOHBeHep

14. distribution system N. CUCTeMA aBTOMATUYeCKOT0 YIIPaBJIeHUs

15. motor vehicle industry | o. 3amyck

Exercise 6. Read about assembly lines. Complete the sentences with the words
iven in the box.
Merge, where, welding, passenger, assembly, wheels, joined, styles, uniform, body |
Information source: https://www.britannica.com/technology/automotive-industry

1. The assembly process itself is quite .... 2. As a rule, there are two main ... lines —
body and chassis. 3. On the first line, the body panels are welded together, the doors and
windows are installed, and the ... is painted and trimmed with upholstery, interior hard-
ware, and wiring. 4. On the second line, the frame has the springs, ..., steering gear, and
power train (engine, transmission, drive shaft, and differential) installed, plus the brakes
and exhaust system. 5. The two lines ... at the point at which the car is finished except for
minor items and necessary testing and inspection. 6. A variation on this process is so
called ‘unitized’ construction, ... the body and frame are assembled as a unit. 7. In this
system the undercarriage still goes down the chassis line for the power train, front suspen-
sion, and rear axle, to be supported on pedestals until they are ... to the unitized body struc-
ture. 8. Most ... vehicles today are manufactured by the unitized method, and most trucks
and commercial vehicles still employ a separate frame. 9. Assembly lines have automatic
control systems, transfer machines, computer-guided ... robots, and other automated equip-
ment. 10. A universal form of automatic control has used computers to schedule assembly

operations so that a variety of ... can be programmed along the same assembly line.

EXxercise 7. Match the words in English (1-22) with their Russian equivalents (a-o).

1. chassis a. 0bMBKa; 0OMBOYHBIM MaTepHall

2. body panel b. cunoBas nepefaya, TPAaHCMHUCCHUS

3. upholstery C. TODMO3HOW MeXaHW3M; TOPMO3

4. hardware d. Hecy1iasi cuicTeMa aBTOMOOWJIsI; X0JI0Basi YaCTh

5. wiring e. IoJIBeCKa MepegHUX KOJIEC; ITepeHsIs I10JIBeCKa
6. spring f. manenb Ky3oBa

7. steering gear g. IpobKHY HAa Jjoporax

8. power train h. 3arpsisHeHue Bo3ayxa

9. drive shaft 1. IPy>KHHA; peccopa

10. transmission j. Mepbl 0becrieyeHus: 6e30MMaCHOCTH

11. brake k. mpoBojika

12. exhaust system 1. BeyIIHii Baj

13. undercarriage M. XOJI0BAasl 4YaCTh; IIaCCH; pama

14. front suspension N. HECUYACTHBIN CJIy4all HA aBTOMOOMJIbHOM JOpore
15. rear axle 0. peMeHb 6e30aCHOCTH

16. traffic jams P. BO3[IyIIIHAs TOAYIIIKA 6€30IaCHOCTH

17. air pollution g. kopobKa Iepeia4d
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18. highway accident

I'. I1I0Ja4d TOIIJIMBA

19. safety features

S. KOMIIJIeKTYIollee 060pyJ0BaHHe

20. seat belt

. 3aIHS OCb; 3aJHUU MOCT

21. air bag

U. PYJIeBOM MeXaHU3M

22. fuel supply

V. CHMCTeMad BbIITyCKd OTpa6OTaBH_II/IX I'a30B

Exercise 8. Read about the economic and social significance of the automotive
industry. Match favorable effects (1-7) with their descriptions (a-g).
Information source: https://www.britannica.com/technology/automotive-industry

1. Maintenance of
the healthy inter-
national trade
balances

a. The general use of automobiles created a strong demand for better
highways. The improvement of existing road networks started. Ex-
perience demonstrated that roads for automobile traffic needed to be
differentiated functionally, depending on whether they were intend-
ed for through traffic or local traffic.

2. Development
of other industries
and auto-related
businesses

b. A historian has said that Henry Ford freed common people from
the limitations of their geography. The motor vehicle has created
mobility and changed living habits and social customs. The highway
transportation encourages business and industry to move to sites
where land is cheaper, access by car and truck is easier than in
crowded cities, and space is available for the one-storeyed structures
that permit optimum use of modern materials-handling techniques.
Motor vehicles and paved roads have narrowed much of the gap be-
tween rural and urban life. Farmers can ship easily and economically
by truck and can drive to town when convenient. In addition, such
institutions as regional schools and hospitals are now accessible by
bus and car.

3. Highway
development

c. The automotive industry has become a vital element in the econ-
omy of the industrialized countries. Motor vehicle production and
sales are one of the major indexes of the economy state. For the UK,
Japan, France, Italy, Sweden, Germany and South Korea, motor ve-
hicle exports are essential to the maintenance of good trade balances
with other countries.

4. Mobility and
freedom

d. There has been a striking development of businesses such as
drive-in and drive-through eating establishments and of commercial
developments, such as shopping malls, that are designed to be ac-
cessed primarily by car.

5. Development
of the credit pur-
chase practice

e. The automobile permits nearly everyone in the automotive coun-
tries to travel for recreation. The motor vehicle allows for such aux-
iliary devices as trailers (called caravans in Europe), campers, trail-
ers for boats and off-road vehicles, and bicycle and ski racks, which
broaden the scope of recreational opportunities.

6. Development
of new businesses
related to increas-
ing car use

f. The effect of motor vehicle manufacturing on other industries is
very great. Special requirements of automotive mass production
have had a profound influence on the design and development of
highly specialized machine tools and have stimulated technological
advances in petroleum refining, steelmaking, rubber production,
paint and plate-glass manufacturing, and other industrial processes.
The indirect positive effects are also considerable in the auto-related
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businesses, such as motor freight operators, highway construction
firms, and truck transportation.

7. Development | g. The marketing of automobiles has stimulated a great expansion in
of the recreational | the use of credit. The technique was introduced into the American
travelling automobile industry in 1916. It became a universal practice in nearly
all countries in the purchase of motor vehicles, and it accustomed
people to buying other durable consumer goods in the same way.

Exercise 9. Work in pairs. Read and translate a dialogue between two students.
Act it out.

Information source: https://www.britannica.com/technology/automotive-industry

Student 1: Are there any adverse effects of the mass car use?

Student 2: Yes, sure. There are some unforeseen and undesirable consequences. For
example, traffic jams, an air pollution, and highway accidents.

S. 1: Yeah, traffic jams at peak hours in Novosibirsk can be really horrendous!

S. 2: That’s because most city street systems have not been designed for a heavy au-
tomobile traffic. Besides, there is a lot of transit traffic. The local authorities try to solve
the problem. A bypass highway is being constructed; the need to develop a better public
transport system in the city, a suburban buses and commuter electric trains systems has
been much discussed.

S. 1: Sounds great! And what about the smog? I understand that automobile exhaust
makes only a half of the atmospheric pollutants in large cities but still...

S. 2: Well, there are some laws about motor vehicle fuel economy aimed at reducing
the carbon dioxide emission. Besides, many automobile manufacturers have undertaken
development of alternative, less-polluting power sources, such as fuel cells.

S. 1: Fuel cells? What do you mean?

S. 2: They convert hydrogen derived from gasoline, natural gas, methanol, or other
sources and oxygen into electricity to power an electric motor.

S. 1: Ah, I see now. By the way, policy makers focus not only on fuel economy but
also on reduction of fatalities in highway accidents. They introduced speed limits. In most
countries of the world speed limits range from about 65 km (40 miles) to 120-130 km
(75—80 miles) per hour. But in Germany, India and the Philippines, speed limits tradition-
ally are not prescribed.

S. 2: Really? Do they rely on the safety features? I mean seat belts and air bags.

S. 1: Most probably, they do. Interesting to know that in the early 21st century, the
UK and the European Union supported a controversial idea to equip new cars with a
speed-control device that would use global positioning satellites to track a vehicle’s loca-
tion and, with the help of an onboard digital road map, cut off the car’s fuel supply if local
speed limits were exceeded.

S. 2: Sounds incredible!

Exercise 10. Search the Web for more information about favourable and adverse
effects of the automobile industry in Russia and make a presentation about it.

Exercise 11. 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. CAR MANUFACTURING PROCESS

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

OO UTPARWDN -

cpene

19.
20.

21

22.
23.
24,

. guide pyKOBOJICTBO, UHCTPYKIIUSI; OITMCAHKe

. car manufacturing aBToMo6MIeCTpOeHe; POM3BOJICTBO aBTOMOOUIIEN

. assembly line cOopouHbIl KOHBeliep

. supply chain management (SCM) ynipaBiieHue 11el109KaMH OCTaBOK

. car manufacturing plant 3aBoj; 110 MPOU3BOICTBY aBTOMOOMJIEH

. launch BbITTyCK HOBBIX TOBAapOB Ha PHIHOK

. timeline rpa¢guk pabot

. sound condition B paboTOCIOCOOHOM U TeXHWYECKH UCIIPABHOM COCTOSIHUM
. sheets of metal mucToBbIe 3aroToBKH

. artisan MeJIKUi IPOU3BOAUTEITb

. attach TpUKpenIsATh; IPHUCOeIUHSTD; OAKII0YaTh

. Tobotic work cell poboTr3aupoBaHHbIV TMOKUI TPOU3BO/ICTBEHHBI MOAYJIb

. weld cBapuBaTh; 3aBapuBaTh; BapUTh

. solder nasiTh; NpuUNanuBaTh; CIIAUBaTh; 3allanBaTh; ClIakKa

. SCTeW 3aBMHYMBATh; BBUHUYMBATh; CKPEIUISITh BUHTAMHU WU O0JITaMU

. glue KJIenTh; IpUKJIENBaTh; HAKJIEUBATh

. rTaw materials cbipbe

. sustainable skoJyiorMYecKU yCTOMYMBBINM; He HAHOCSIIMK yiiepba OKpy>KaroIiei

lightweight nérkuii; 067er4éHHbIN

cost-effective penTabenbHbIN

. green product 3KOJIOTUYECKU YHUCTHIN MTPOJTYKT

draft mpoekTupoBaTth; pa3pabaThiBaTh

revision ucrpaBiieHre, 0paboTKa, U3MeHeHue, MOAUdUKaITHsI

newsworthy mpeJicTaBJIsONIAM UHTEPeC /IJisi CPeJICTB MaCCOBOM WMHOpMaIny;

JIIOCTOMHBIN; BaXKHBIW; 3aCTyKUBAIOIIINN BHUMAHUA

25.
26.
27.
28.
29.
30.
31.
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aerodynamics aspoJIiHaMUYeCKUe XapaKTepUCTUKU

safety 6e3omacHOCTb; HaJIEXKHOCTh

fuel economy pacxoj TomMBa; 5KOHOMUS TOILIMBA

cost analysis aHanu3 3atpar

engineering specifications TexHudeckuie ycioBusl

stamping plant 11ITaMIoOBOYHBIH 11€X

press shop Ky3HEYHO-IIITAMIIOBOYHBIN 11eX

. bodywork koHCTpykiMsi Ky30Ba; Ky30B JIETKOBOTO aBTOMOOWJISE paMHOM KOH-

CTPYKIIH

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

hood kamnor

roof kpsiiia

body shop ky3oBHOM 11eX

pressed steel part nrramMmnoBaHHas JieTajib/3arOTOBKA U3 CTaJIU
detailing geranuzanus

layering Hac/TanBaHMe; HAHECEHWE CIIOSMU

chemical substance xrMu4eckoe BelecTBO

scratch mapanuna

paint shop okpaco4HbIii 11ex

coating MOKpPBITHe; OKPBIBAIOIIUNA CJIOW; TPYHTOBKA
inspection system cructeMa IPUEMOYHOIO KOHTPOJIS
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44.
45.
46.
47.
48.
49.
50.
51
52.
3.
54.
55.
56.
57.
58.
59.
60.
61.
62.

irregularities HapyIIeHWsI; HEPOBHOCTH; U3bSHBI
powertrain cui0Basi epefiada, TPAHCMUCCHS
body shell kopryc aBTOMOOHUIIBHOTO Ky30Ba
tyre 1IMHA; MOKPHIIIIKa

mounting MOHTaX, cOOpKa; yCTaHOBKa
mechanical elements MmexaHu4yeckuii 3eMeHT
driving position MecTo BoguTess

. TNIITOT 3epKaJio

interior trim BHyTpeHHsIsI OTJleJIKa; OTJleJIKa CaJioHa (AaBTOMOOWJIs)
quality assurance (QA) obecrieueHrie kayecTBa

imperfection iedexT, HeJIOCTaTOK, U3BSTH

inconsistency HeCOBMeCTUMOCTh; HECOOTBETCTBUE

DMV (Department of Motor Vehicles) oTnen TpaHCIOPTHBIX CPeJICTB
steering alignment perysivpoBKa pyJieBOTO yIIpaBJIeHUsI

headlight ¢apa (Ha nepefHel YacTu TPaHCIIOPTHOTO CPeACTBa)

reach oxBaT; painycC JIefCTBHUS

water pressure JiaBjieHue BOJbI, HAIlOP BOJIbI

leak Teun, mpoTeyka; yTedka

accessibility JIerkocTb UCIIOIBL30BAaHUS, OCMOTPA, PEMOHTA U T.J.; JOCTYITHOCTh

IJId OCMOTpPa WUJIIKM peMOHTA

63.
HOBEHUU
64.
65.
66.
67.
68.

crash test kpaii-TecT, aBapuiiHOe UCHbITAaHWE; UCIbITAHKWEe HA yAap MpPU CTOJIK-

impact AMHaMHUYecKoe BO3/IeHCTBYe; TOYOK; yAap; CTOJIKHOBEHHUe

marketing strategy MapKeTUHTOBasi CTpaTerusi

market research MapkeTUHIOBOe MCCIIe[JOBaHKe, N3ydeHre KOHBIOHKTYPbI pbIHKA
marketing theme y1eiTMOTUB MapKeTHHIa; OCHOBHAsI TeMa MapKeTUHTa
marketing scheme nporpamma cObITa IPOAYKIMU; CHCTEMAa MapKeTHHIa

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

Manufacturing, innovation, line, management, design, material, technology, indus-
try, process, concept, typically, start, finish, original, interest, metal, classic, robot, robotic,
transform, idea, reality, company, product, public, interior, exterior, functional, potential,
innovative technologies, brand, model, 3D form, test, aerodynamics, economy, electrical
functionality, analysis, specification, standard, press, stop, individual, pressed, structure,
aluminium, final form, detail, cleaning, chemical, corrosion, result, inspection system, as-
pects, cylinder, chassis, mechanical element, defect, program, marketing strategy, market-
ing scheme, private dealer.

Exercise 3. Read and translate Text 1. Match the Parts 1-9 to their titles (a-j).

Part 1 a. Body Shop

Part 2 b. Final Inspection, Testing and QA

Part 3 c. Engine Assembly Line

Part 4 d. Launch

Part 5 e. Raw Materials

Part 6 f. Design and Engineering

Part 7 g. Press Shop

Part 8 h. Paint Shop

Part 9 i. Robots and Workers in Car Manufacturing Process
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Text 1. A Step-by-Step Guide on Car Manufacturing
Sources: https://www.groupl cars.co.za/blog/car-manufacturing-process/,
https://nrtcautomation.com/blog/step-by-step-process-of-manufacturing-a-car
Car manufacturing has come a long way since the early days with Henry Ford’s in-
novation on assembly lines and supply chain management. However, vehicle design and
the materials used today have become far more complicated as technology develops and
industry demand changes. Not all car manufacturing plants operate in the same way but
the process involves similar steps from concept and design to production and launch. It
typically takes around two to five years to make a car from start to finish. This long time-
line is needed to ensure the car is in sound condition for public use as well as to develop
original designs that will spark interest within a large market.

Part 1

A car manufacturing process starts with sheets of metal as building cars often in-
volves recycled materials. It’s worth noting that artisans build classic cars by hand but
most of today’s cars are made by robots on an assembly line. The cars travel along a mov-
ing assembly line in a factory as robots and people work on them. Manufacturing plant
workers attach parts to the car and may work alongside robots for certain tasks. Robotic
work cell will work alone to weld, solder, screw, and glue parts onto the car.

Part 2

Car manufacturers need raw materials to transform the car from an idea to a reality.
Many companies are looking for more sustainable, lightweight and cost-effective materials
for their cars to keep up with the demand for greener products.

Part 3

Carmakers have to work hard as the design must meet the public’s needs and desires
for a car. Once the design is drafted, it’ll go through many revisions to perfect it. The inte-
rior and exterior must also be attractive and functional to potential buyers while including
innovative technologies that make the car newsworthy and competitive to other brands.
Smaller-scale models of the car are made in 2D and 3D forms to help engineers test the
car’s design. This includes aerodynamics, safety, hot and cold weather, fuel economy,
electrical functionality, cost analysis, etc. The car manufacturing process can only begin
after the design and engineering specifications have been checked, tested and approved.
Even though each car manufacturer follows its own process, there are some set standards.

Part 4

Production starts at the stamping plant or press shop. The sheet metal parts for the
bodywork are created and stamped by robots. These parts form side frames, doors, hoods,
and roofs, which are later added onto the main frame of the car.

Part 5

The next stop on the assembly line is the body shop where individual pressed steel
parts are put in place and on the desired single-body structure. This second step in the car
manufacturing process also involves joining the sheet metal and aluminium parts to create
the final form. Once the parts of the body are manufactured onto the car, it will undergo
detailing.

Part 6

The third step in the car manufacturing process includes cleaning, layering chemical
formulas for protection against corrosion and scratches, and painting. The body shop sends
the entire frame to the paint shop where they add a coating to protect against corrosion. This
is done in a dust-free environment to ensure only the best results. After applying a coat of
paint, the car body undergoes a paint inspection system to rule out any irregularities.
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Part 7

The engine/powertrain assembly line is the heart of the car manufacturing process as
this is where all the testing takes place. It involves multiple aspects, such as the perfor-
mance of each engine cylinder. On this assembly line various parts are attached to the
painted body shell, including the engine, chassis, and tyres. The last part of the assembly
process involves mounting certain mechanical elements from the driving position and mir-
rors to the interior trim of the vehicle.

Part 8

When all of the stages of production have been completed, the fully-assembled car
is thoroughly inspected to ensure there are no defects before sending it to car dealerships.
The car is tested for quality assurance and safety. First, the vehicle is checked for any im-
perfections or inconsistencies in the interior and exterior design. Second, the car runs
through a series of tests similar to those given at a DMV the engine is started and stopped
several times, the steering alignment is adjusted, the headlights are checked for brightness
and reach, brakes are tested for safety, and more. Then, the car will be tested in heavy wa-
ter pressure to find leaks. After that, the car’s programming is tested, and the electrical
units are checked to ensure safety and accessibility. Finally, crash testing is executed to
observe how the car handles impacts, and to test airbag and seat belt performance. If the
car passes all tests and requires no further changes, the company can present it to the mar-
ket, develop a marketing strategy and define the best price.

Part 9

After performing market research, developing a marketing theme and marketing
scheme, and defining the price of the car, the car will be produced for car dealerships and
private dealers to sell to the public.

Exercise 4. Answer the questions.

1. Who introduced assembly lines and supply chain management?

2. How long does it normally take to make a car from concept and design to produc-
tion and launch?

3. What does the car manufacturing process start with?

4. What kind of tasks do workers and robots perform at the plant?

5. What are the key characteristics of raw materials used for making a car?

6. What are the requirements for a car’s design?

7. What does the car’s design test include?

8. When can the car manufacturing process begin?

9. What operations are performed at the press shop?

10. What does the second step in the car manufacturing process involve?

11. What is the role of the paint shop in the car manufacturing process?

12. Why is the engine assembly line regarded to be a central part of the car manu-
facturing process?

13. What is a fully-assembled car tested for?

14. When can a company present a car to the market?

15. When will the car be produced for selling to the public?

EXxercise 5. Match the words in English (1-18) with their Russian equivalents (a-r).

1. assembly line a. IPOU3BOACTBEHHAsI JIMHUS; IOTOYHAS] JINHUS
2. production task b. labupuHT

3. production line c. OpakOBaHHbIN; JIeeKTHBINU

4. to perform d. u3mMenpIaTh
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5. maze €. U3TOTOBJIEHHBIN BPYYHYIO

6. landfill f. pazzmenenue Tpyaa

7. flawed g. cOOpOYHBIN KOHBEeHep

8. to recycle h. oT9yXJ1IEHHOCTDH; YMOIIOMeIlIaTeIbCTBO; IICUX03

9. to ground i. MallIMHBI; MAaIIMHHOE 000PYI0BAaHKe; MeXaHU3MbI

10. hand-crafted J. CTaH/IAPTU30BaHHbIN

11. to mold k. HeKkBasIMpUIIMPOBAHHbIM; HEOOYUYEHHbIHM; HEOIIBITHBIN

12. alienation |. 3akanbIBaHKeE MyCOpa, OTXOJIOB; MYCOpHasi CBaJIKa

13. stake M. CTPOUTEJIbCTBO HOBOM MOjiejid aBTOMOOWJISI Ha OJIHOM IjIaT-

dbopMe ¢ rIpeITIeCTBeHHUKOM WK C JPYTOM MOJIesibI0 KOHIIepHA
14. division of labor | n. mpon3BoACTBEHHOE 3aaHHe

15. machinery 0. J0JIs1, y4acTHe, MPOIeHT
16. unskilled p. bopMOBaTh
17. standardized g. BBIIOJIHATB; eJIaTh, COBEPIIATh

18. platform sharing | r. MOBTOPHO KCIIO/IB30BaTh; BO3BpAIllaTh B 0O0OPOT (OTXOJBI MPO-
WM3BOJICTBA); epepabaThiBaTh

Exercise 6. Read about automotive production lines. Match the titles (1-5) with
the passages (a-d).
Information source: https://auto.howstuffworks.com/under-the-hood/auto-
manufacturing/automotive-production-line.htm

1. Production Lines
2. Farly Automotive Production Lines
3. Modern Automotive Production Lines
4. Recent Changes to Automotive Production Lines
5. Alternative Automotive Production Lines e
a. While many people think that Henry Ford invented the automotive assembly line, it
was actually invented by Ransom Eli Olds. Olds had worked on cars for most of his life, in-
cluding steam-powered cars in the 1880s and 1890s. His assembly line allowed him to be
the first mass-producer of cars in the USA, and he dominated the American automotive in-
dustry from 1901 to 1904. Henry Ford took the idea and improved it. Ford’s line assigned
workers to one specific production task. Each task had a production station. A car arrived at
the station, and the worker performed the specified task. As each worker had one task and
worked on just one car at a time, it meant that hundreds of cars were being built simultane-
ously throughout the factory. A Ford Model T could be assembled in 93 minutes from start
to finish. In fact, every three minutes, a completed car rolled off the production line.

b. While the basic principles of automotive production lines are the same, recent in-
novations have changed things a bit. Robots now perform some of the tasks that human
autoworkers formerly were asked to perform. Besides, new automotive production lines
have clean, light and open architecture. The BMW assembly line in Leipzig, Germany, is a
great example of that. The assembly line, which is a light-filled maze of glass, winds its
way through the factory. Moreover, automakers do their best to clean up the environment.
At the Subaru plant in Lafayette, Ind., 99.8 percent of the plant’s waste is recycled. At the
factory, which builds the Subaru Tribeca, Legacy and Outback, as well as the Toyota
Camry, the goal is to contribute zero waste to landfills. Other automakers, including Hon-
da and Toyota, persuade suppliers to take back and reuse packaging. Even imperfect parts
are recycled. For instance, at the Subaru plant, flawed plastic bumpers are ground into
plastic pellets to make new bumpers.

a0 |oT|o
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c. Some car companies have never really applied the production line process to their
product; their cars remain entirely hand-crafted. High priced cars from automakers like
Aston Martin and Ferrari are hand-built to their customer’s specifications. In some cases,
car makers will even mold the driver’s seat to the buyer’s shape. Other cars are built using
a combination of these two techniques. The Chevrolet Corvette, for example, has a hand-
built engine, but other parts of the car are assembled on the production line.

One of the problems that face car companies is how to keep the workers happy and
interested in the products they build. Alienation is a common problem for production line
workers because the tasks they perform can often be boring and extremely repetitive. Toyota
company offered its method to solve the problem. Toyota factories in Japan are designed to
be happy places, where automated delivery cars play cheerful songs as they go by. If a
worker spots a problem, he or she is encouraged to stop the production line and fix it, even
though stopping and starting the line is very expensive. Also, as a group, employees exercise
together and workers are continually invested in and given a stake in the company. After
seeing Toyota’s success, other car makers have started using the same principles.

d. A production line uses a division of labor. Instead of each person doing an entire
job from start to finish, everyone takes a small piece of the job, bringing the smaller parts
together until the work is done. People discovered that any production process could move
a lot faster, if it is mechanized. Also, with more machinery involved, the people making
the product could be less skilled. For instance, instead of knowing how to sew, workers
simply had to run fabric through a sewing machine. The process was faster, and because
the labor was unskilled, it was cheaper, too. The idea to introduce production lines made it
possible to transfer to mass production of a variety of products including cars.

e. Up-to-date automotive production lines haven’t changed much. The cars still
come to the workers at individual work stations. Each worker performs a specific task and
when all the tasks are done, at the end of the line, you’ll see brand new ready-to-drive cars
rolling off the assembly line. On modern production lines, many of the parts that go into
assembling a car aren’t made on-site. Instead, car companies buy parts from other suppli-
ers. To stay in business today, car companies need to offer lots of different models; some-
thing that’s hard to do when you’re dependent on a production line which is intended to
produce standardized products. So, car companies apply a platform sharing. With the plat-
form sharing, a car company designs its cars to share parts. It saves the company money,
makes production easier and gives consumers what they want. Platform sharing means
that, e.g., a Chevy Silverado and a Chevy Tahoe look alike and have similar capabilities
because they share parts, making it easy for GM to meet consumers’ needs.

Exercise 7. Read about the influence of the automotive production lines on the
American life. Complete the sentences with the words given in the box.
| Process, price, class, cars, down, moved, revolutionized, assembly, afford |

Information source: https://auto.howstuffworks.com/under-the-hood/auto-
manufacturing/automotive-production-line.htm

1. We’ve all seen production or ... lines, either in documentaries or in movies like
Charlie Chaplain’s ‘Modern Times’, or in the famous chocolate factory scene from ‘I Love
Lucy’. 2. But the most interesting and complex product that is built in a line system is ...
and trucks. 3. Automotive production lines ... the automotive industry, as well as the Ameri-
can life. 4. They made the ... of building cars more efficient. 5. Due to the increase in effi-
ciency, the car production cost went ... . 6. As a result, the retail ... of the cars also became
lower. 7. This price reduction meant more people could ... to buy a vehicle of their own. 8.
Also, because of the massive number of workers needed to staff these lines, millions of
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Americans ... away from farms into the cities, transforming the economy from one based on
agriculture to one based on manufacturing. 9. At the same time, the relatively high wages
and good benefits offered by automotive manufacturers helped pull many families into the
American middle ... , changing America’s social makeup for generations to come.

Exercise 8. Work in pairs. Read and translate a dialogue between an interviewer
and an expert. Act it out.

Information source: https://auto.howstuffworks.com/under-the-hood/auto-
manufacturing/do-car-interiors-turn-toxic-in-the-summer.htm

Interviewer: Do car interiors turn toxic in the summer?

Expert: Car interiors are actually toxic all year round. However, there are two times
when the chemicals are at their highest levels: when the car is brand new, and in the summer.

I.: Do you mean that ‘new car smell’? I love it!

E.: Yeah, some people love it and others can’t stand it. You know, freshly manufactured
materials have compounds that get released as the car’s parts start to get used. [ mean the seats
being sat in, the dashboard controls being touched, the carpet being rubbed and so on.

L.: But over time, this smell disappears.

E.: You're right. This process is called ‘offgassing’. But the smell comes back in the
summer. When it gets hot outside, some of the toxic fumes start to get released again.
That’s because heat speeds up offgassing.

I.: Are there many chemicals in an average car?

E.: Well, there are around 275 possible contaminants, with about 50 being the most
common.

I.: Really? What are the main categories of them?

E.: First, vinyl, the cheap plastic-like upholstery material; it is one of the worst.
Second, formaldehyde. Then, flame retardants, which help protect the cars’ occupants
from the heat of the engine bay and exhaust; and finally, heavy metals and various plastics
used to make the dashboard, door handles and armrests.

I.: Are they harmful?

E.: Yes, of course. The symptoms are nausea and headaches, which many people
might not even think is related to their new car. Over time, there can be more serious prob-
lems with the central nervous system, hormones, memory loss and so on.

I.: And do car manufacturers do anything to reduce the chemicals used in vehicle in-
teriors?

E.: Yes, they do. But there is no federal testing or a standard for acceptable chemi-
cal levels in the United States.

I.: Okay. And what shall we do to cope with offgassing?

E.: The best way is to keep the car well ventilated. Right after buying the car, keep
the windows down as much as possible to let fresh air circulate inside. In the summer,
keep the windows open just a little, if possible, and use UV-resistant sun shields in the
windows to keep sunlight off the plastics and upholstery materials.

I.: And I think the best tactic is to spend as less time as possible in the car.

E.: Ha ha. Most of drivers don’t agree with you. By the way, another important tip
is to leave the windows down for a few minutes before starting the air conditioner. It
might be uncomfortable, but it’ll allow some of that gas to escape before getting sucked
into the air conditioning system.

Exercise 9. Search the Web for the development and recent changes of automotive
production lines in Russia and make a presentation about it.
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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. AUTOMOTIVE QUALITY CONTROL TECHNIQUES

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

1. quality control koHTpOJIb KauecTBa

2. appliance anmapar, npu6op; npucrnocobiexue, yCTpOKUCTBO

3. break nmosioMka; momatb(cs)

4. reliable 6e30Tka3HbBIN; HAIEKHDBIN

5. car makers nmpou3BOAMTENI aBTOMOOHUIIEN

6. ensure rapaHTHPOBATh, 0OeCIeYnBaTh

7. bug mnoBpexJieHWe, HEeMCIIPaBHOCTh; IOMexa; TeXHW4YeCKui AedeKT; KOHCTPYK-
TUBHBIHA HeJIOCTAaTOK; HeJoieJIKa; COOM; OTKa3; HeloJIagKy, OIIHMOKa

8. operational cBsizaHHBIV C pabOTOM, SKCIUTyaTanuen, pyHKIIMOHUPOBAaHHUEM

9. rigorous CTpoOrum; 10CKOHAJIbHBIN, CKPYITYJIE3HBIM, TIATEJIbHBIN; TOYHbIN

10.
11.
12.
13.
14.
15.
16.
JIMHUS
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

well-engineered xopoI11o MpoiyMaHHbIM; XOPOIIIO CKOHCTPYHMPOBAHHBIN

safe 6Ge3omacHbIN; HAIEXKHBIN

assembly line cOopo4HbIl KOHBelep

weakness ciaboe MecTo, HeJIOCTaTOK; AedeKT

mechanical problem mexanudeckasi HeucripaBHOCTb

vet UCIIBITBIBATDb, OIIEHUBATh, ITPOBEPSITh; MPOBEPSITh 0JIArOHAIEXKHOCTh
production line nmpou3BoJiCTBeHHasI JIMHUS; TeXHOJIOTUYeCKasi JIMHUS; TTOTOYHAas

fluid leakage yTeuka unKoCcTH

air leak yreuka Bo3myxa

assembly MoHTa; cOopka

to hit the road oTnpaBnsiThCS B MyTh

. surface ITOBEPXHOCTDb

smoothness riaKOCTh; IABHOCTH

durability 101TOBEYHOCTD; CPOK CITy0Obl; U3HOCOCTOMKOCTh; TIPOYHOCTD
suspension IojiBecka

mechanical component MexaHU4YeCKU KOMITOHEHT, MexXaHU4ecKasl JeTaslb
door seal ynsioTHeHHe ABepU

window seal yrmioTHUTENH OKHA

airtight Bo3iyxoHernpoHUIIaeMblii, TepMEeTUYHbIN

crash test kpari-tect, UCIIbITAaHWe Ha yJap MPY CTOJIKHOBEHUH

insurance crpaxoBaHHe

safety system cucrema obecrieueHus: 6€3011aCHOCTU

occupant Imaccaxup

technological advances TexHoornaeckuii IpoOpbIB; HAYYHO-TeXHUYECKUI ITPOrpecc
mimic UMUTHUPOBATh, BOCIIPOU3BOUTh

testing center UCIIBITAaTEIbHBIN [IEHTP

measurement u3mMepeHue; 3amep

response peakiivsi; pearipoBaHKe; CKOPOCTh CpabaThIBAHUS

fitted cMOHTHpPOBaHHBIN; yCTaHOBIEHHBIN

part 3j1eMeHT; JeTajib; y3eJl; 4acTb

weld cBapHOI 11I0B, CBapHOe COeJJuHeHHe

come forward npepyiarath yTo-1160; BbICKa3biBaTh CBOE MHEHUE
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42. commitment 006513aHHOCTb, JOJIT; aKTUBHOE, OTBETCTBEHHOE OTHOIIIEHHE K YeMy-
1mb0; 3aMHTEepPeCOBAaHHOCTD

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

Real, enthusiast, toaster, blender, modern, automobile manufacturing, control, in-
dustry, process, product, comfortable, start, production, model, company, prototypes, test,
mechanical problems, details, polished, design, extreme, engineers, component, type, oc-
cupant, California, center, sensor, computer program, automated, system, detected, result,
corporate culture.

Exercise 3. Read and translate Text 1.
Text 1. Advances in Automotive Quality Control
Information source: https://auto.howstuffworks.com/under-the-hood/auto-
manufacturing/automotive-quality-
control.htm?utm_source=howstuffworks&utm_medium=recirc

Most people probably don’t think too much about their cars on a daily basis — unless
he or she happens to be a real car enthusiast, of course. But for the vast majority of buyers,
a car is simply an appliance. And, like the toaster or blender sitting on your kitchen coun-
ter, cars don’t tend to take up a lot of space in their owners’ brains. That is, until the car
somehow breaks.

The thing is that modern cars are more reliable than ever before. That’s because car
makers have begun to master a key step in automobile manufacturing: a quality control. In
any industry, the quality control is a process that’s used to ensure that a product is free
from bugs, operational issues and any number of other problems you can think of. In auto
manufacturing, that means cars go through rigorous testing to make sure they’re well-
engineered, safe and comfortable.

The quality control process starts long before the first production models of a vehi-
cle roll off the assembly line. When a car company releases a new product, they build pro-
totypes, which are then tested to find weaknesses, mechanical problems and other details
that could be improved. Once the prototypes have been vetted and polished, the design
goes into production, where quality control continues on the production line, too. After be-
ing built, each car is tested for problems like fluid leakages and air leaks, mechanical prob-
lems and proper assembly.

Now let’s move onto the way the automotive quality control works and the extreme
tests that your car has to go through before it is allowed to hit the road.

Engineers have designed several tests to determine how well a car will stand up to
real-world (and extreme) use. For instance, they drive the prototype car over specially de-
signed surfaces to test the smoothness of the ride and the durability of the suspension.
They also expose the cars to extreme heat and cold weather to test how the various me-
chanical components will work in all types of weather. They even fill a car with smoke
and then check all the window and door seals to insure it’s airtight.

One of the most well-known quality control tests is the crash test. While most peo-
ple are familiar with government and insurance industry crash tests, car makers also run
their own tests to make sure its products and safety systems will work as they were de-
signed to and protect the vehicle’s occupants.

Now let’s talk about advances in automotive quality control. Due to up-to-date tech-
nological advances the quality control tests can be more closely controlled, and even more
extreme. While car makers still do a lot of testing in the real world (like driving through
Death Valley, California, to test how well a car handles hot weather), they can mimic and
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even exceed real-world conditions in their own testing centers. Also, thanks to more pre-
cise sensors and computer programs, they can take more detailed measurements of a car’s
responses to the tests. Finally, they’ve also been able to add automated quality control sys-
tems to assembly lines, so something like a poorly fitted part or a bad weld can be auto-
matically detected and dealt with.

Still, despite the incredible advances in automotive quality control, the most im-
portant component in building a quality car is the human touch. As a result, many car
makers try to build a corporate culture where every single employee is responsible for
quality. If they see a problem with a product, employees are encouraged to come forward
so the company can make it right. Of course, that doesn’t necessarily prevent all quality
issues at the factory, but a sharp set of human eyes and a commitment to building the best
car may help keep the company’s cars safe and running properly.

Exercise 4. Answer the questions.

. What is a car for the vast majority of buyers?

. What step in automobile manufacturing have car makers started to master?
. What does a quality control mean in automobile manufacturing?

. When does the quality control process start?

. What are prototypes tested for?

. What problems is each of built cars tested for?

. How does the automotive quality control work?

. What are the extreme tests that a car has to go through?

. What is the most well-known car quality control tests?

10. Why do car makers run their own tests?

11. How can up-to-date technological advances improve the quality control tests?
12. Why are more precise sensors and computer programs used in testing cars?
13. Why are automated quality control systems added to assembly lines?

14. Why do workers still play an essential role in the car production?

15. What is the idea of a corporate culture that most car makers try to build?
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Exercise 5. Match the words and word combinations (1-5) with their descriptions

(a-e).
1. a prototype a. to set out on a journey
2. vetted b. an arrangement of machines in a factory where the products

pass from machine to machine until they are finished

3. an assembly line | c. a new type of car which is not yet ready to be made in large

numbers and sold

4. to hit the road d. checked carefully to make sure that it is acceptable

5. a production line | e. an arrangement of workers and machines in a factory, where
each worker deals with only one part of a product; the product

passes from one worker to another until it is finished

Exercise 6. Read about the automotive quality control. Complete the sentences
with the words given in the box.
| Prototypes, control, ensure, mechanical |
Automotive Quality Control
Source: https://www.hgts.com/automotive-parts-inspection/
1. In the automotive industry quality ... is a lengthy process both in terms of bring-
ing a new model to market as well as in ensuring that every vehicle built during the entire
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production cycle is up to the highest possible standard. 2. Prototype models are built and
tested to find any ... problems or issues which need to be improved or changed. 3. Once
the ... have been inspected, the design will go into production and quality control contin-
ues with every vehicle. 4. After the building work is completed, each car is inspected and
tested for any further issues such as, fluid or air leaks, mechanical problems and to ... the
vehicle has been accurately assembled.

Exercise 7. Read about the Automotive Parts Inspections. Match the Parts of the
text (1-3) with their titles (a-c).

Part 1 a. Visual Inspection of Engine and Barke System Components
Part 2 b. Other Automotive Parts to be Inspected
Part 3 c. Quality Control at Automotive Parts Factories

Automotive Parts Inspections
Source: https://www.hqts.com/automotive-parts-inspection/

Part 1

Quality control is important in all industries but for manufacturers of automotive
parts it is vital to ensure that each and every product leaving the factory is of the very
highest quality. Today new cars are more reliable than ever before. As car producers invest
in top-quality control inspections, the manufacturers who form an essential part of their
supply chain must do the same. The automotive industry has very little room for error
when it comes to safety and manufacturing efficiency; yet stories of expensive recalls still
persist.

Part 2

Visual inspections will take place to look for any issues, as even the smallest of de-
fects could potentially be the root cause of accidents or expensive recalls. In order to
achieve an efficient and long-lasting engine the cylinder head and block are visually in-
spected, focusing on the oil bore holes, oil lines and cooling channels. Secondly, the brake
system is the most important safety component of a vehicle and the master cylinder, the
brake calliper, brake discs and fluid all need to be visually tested during the production
process. It is critical to ensure that the automotive parts used in these areas are of high
quality in order to improve safety and usability and decrease the risk of recall.

Part 3

It is essential that all parts used in the assembly process satisfy specified quality cri-
teria. As mentioned above, components for the engine and for the brake system are partic-
ularly critical engine parts but the list continues with automotive interiors and exteriors,
powertrain components, brake fittings, steering systems, wheel systems, undercarriage
components, body parts, travel accessories, the full range of electrical instrumentation ac-
cessories, any specific modification such as toughened bodywork and glass, security sys-
tems, comprehensive accessories, audio and video appliances, chemical care, maintenance
equipment and power tools can all be visually inspected and checked against drawings and
specifications.

Exercise 8. Work in pairs. Read and translate a dialogue between two transport
engineers. Act it out.

Information source: https://habr.com/en/company/top3dshop/blog/647297/

Engineer 1: Look! A ScanTech KSCANZ20 3D scanner has just been delivered.

Engineer 2: Fine! Is it the one used for quick quality control of the automotive parts?

E. 1: Yeah! It’s portable and can be used for a wide range of applications in the
fields of quality control, production design, engineering analysis and others.
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E. 2: Here is the manual. Let’s have a look at the characteristics.

E. 1: Well, the acquisition speed is 650,000 points per second. And the accuracy is
up to 0.02 mm.

E. 2: It’s impressive! What lasers does it use?

E. 1: The blue ones. The 0.01 mm resolution in the Hyperfine B mode! And it has a
built-in photogrammetry, volumetric accuracy of up to 0.035 mm/m.

E. 2: Great! And how does it work?

E. 1: Let’s see... here is the description of the quality control process. The first step
is placing the markers. Then, scanning and getting digital data. After that, data processing,
working with software. And finally, calculating deviations, generating a report.

E. 2: So, using this scanner and related software solutions will allow us to speed up
the quality control process. It will significantly improve the efficiency of our auto parts
production.

Exercise 9. Look through Unit 5 again. Make a list of the words and word combi-
nations you consider to be the terms. Translate them into Russian.

Unit 6. TYPES OF CAR BODY STYLES

Exercise 1. Read and memorize the words and word combinations.
. Size pa3aMep; rabapuThI
. sedan cejiaH (THUIT 3aKPBITOTO Ky30Ba)
. engine compartment MOTOPHBIN OTCEK
. passenger compartment maccaxvpckoe OTAesieHue
. baggage compartment 6ara>kHbiii OTCeK, Oara’kxHUK
. thrill Bo36y>xnenue, Tpener
. handling ynpaBienue
. two-seater IByXMeCTHBIN aBTOMOOUIIb
. Tear seat 3ajiHee CHJIeHbe
10. station wagon = estate car MHOTOMEeCTHbBIM JIETKOBOM aBTOMOOWIb (C OTKUIHBIMU
CU/IEHBSIMU UM 3aJITHUM OTKUJIHBIM OOPTOM); JIETKOBOM aBTOMOOMIIb C TPY30IacCaXUPCKUM
KY30BOM; JIETKOBOM aBTOMOOWJIb C KY30BOM yHHBepcaJl
11. tailgate 3aiHuit OTKHUAHOM 6OPT (ABTOMOOMIIS)
12. sport-utility vehicle (SUV) nonHoNprBOIHBIA aBTOMOOWIIb-YHHABEPCAI Ha I1ac-
CH JIETKOBOT'O aBTOMOOWJISI; BHEJOPOXKHUK
13. coupe aBTOMOOHJIb C Ky30BOM KyIie
14. slanted HakJIOHHBIN
15. streamlined ob6TekaemMbIi
16. hatchback «x3Tu63K» (aBTOMOOMIIb C OTKpBIBAIOIIEHCSl BBepX 3aJHel JIBepblo);
JIETKOBOM aBTOMOOMJIb C KY30BOM C HAaKJIOHHOM 3a7iHel IBepbIO
17. rear door 3a/iHsis1 IBEpPb
18. loading 3arpy3ka; morpyska
19. convertible ky30B c youparImmmcsi BepxoM, Ky30B CO CKJIaIbIBAIOIIIUMCSI BEPXOM
20. spider crnatiziep (JierkoBoM aBTOMOOMIIb C OTKPBITHIM JIBYXMECTHBIM Ky30BOM)
21. retract BTTUBaTh; OTBOJIUTh HA3a]l
22. drawback HenocraTok, oTpuIiiaTesibHasi CTOpOHa
23. structural stiffness >xécTkocTb KOpITyCca WK HecyIliel KOHCTPYKIUU
24. minivan maccaxupCKuii MUHU-QYpProH
25. sliding door pasnBkHast ABepb

OO UTRRWN —

45



26. movable repe/IBI>KHOM; TIEPEHOCHBIN; CHEMHBIN; Pa300PHBIM

27. fold cxnampIBaThHCS

28. pickup truck rpy3oBoii aBTOMOOHWIIb MaJiOl IPy30NOBEMHOCTH, MTHAKAT

29. cab kabuHa

30. side 60pT

31. all-wheel/four-wheel drive mosHbI# TPUBOT; TTOTHOTIPHUBOAHBIN

32. off-road vehicle BHemopokHOe TpaHCIIOPTHOE CpeACcTBO (B MpaBUjIaX JOPOXKHO-
ro JABM)XEHUS HEKOTOPBIX IITAaTOB ONpeJleJIEHHbIM CpefiCTBaM TPAHCIIOPTA 3alpelleHo Ca-
MOCTOSITeJIbHOe AB>KEeHHe TI0 II0CCeUHBIM JIOPOTaM); Be3J1exX0/l

33. paved MOIIEHbIN, TPABUNHBIN

34. sand mmecyaHbIi

35. tread nmpoTekTOp (IITMHBI)

36. flexible suspension rubkast mogBecka

37. caterpillar track rycennyHas jieHTa; ryceHuia

38. versatility yHMBepcaabHOCTb

39. utility vehicle BHeopoXkHHK

40. armored 6pOHUPOBAHHBIM

41. the military Boopy>kéHHbIe CHJIbI; BOMCKA, BOEHHAs CHJIA

42. military utility vehicle BHeoposkHMK BOeHHOTO Ha3HaYeHUsI

43. light truck merkwuii rpy30Boi aBTOMOOUITb

44. hardware TexHUKa

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

Model, style, type, automobile, industry, sedan, passenger, baggage, category, com-
pact, sport, muscle, coupe, company, term, crossover, hatchback, cabriolet, structure,
minivan, form, Odyssey, Accord, Mustang, Golf, pickup, asphalt, Jeep, motorized, de-
signed, specific, function, efficacy, tanks, chassis, comfort, hybrid, electric, motor, Hector,
limousine, barrier, professional, rent, American, automated, autonomous, robot, sensor,
radar, LIDAR, sonar, GPS, odometry, inertial, control, system, image, navigation, infor-
mation, signal, energy, battery, Tesla, Jaguar, construction, based, platform, typically, re-
lax, transport, commercial, configure, special, modern, diesel, Cement, Mixer, Tractor,
Trailer, oriented, image, pony, micro, quadricycles, popular.

Exercise 3. Read and translate Text 1. Search the Web for the pictures of the car
models mentioned in the text.

Text 1. Common Types of Car Body Styles in Automotive Industry

Source: https://www.theengineerspost.com/types-of-cars-name-list/

In today’s car market there are cars of different models, styles, shapes, and sizes. In
this article, you’ll learn about the most common types of car body styles available in the
automobile industry.

The sedan is a closed-body passenger car with three separate compartments for the
engine, passengers and baggage. This vehicle comes in many categories, they are available
in sizes ranging from small (Nissan Versa and Kia Rio) to compact (Honda Civic, Toyota
Corolla) and medium size (Honda Accord, Nissan Ultima) as well as large-size (Toyota
Avalon, Dodge Charger).

A sports car is manufactured to maintain the thrill of handling, performance, or
driving. They are the sportiest, most passionate, attractive, and usually high in cost. They
are usually two-seaters but sometimes have smaller rear seats. The Mazda Miata and Por-
sche 911 are common sports cars. But muscle cars like the Ford Mustang and Dodge Chal-
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lenger are also sports cars.

A station wagon is a car with a long body. It has a large luggage area and a rear tail-
gate. It’s also known as an estate car. The examples of station wagons are Subaru Outback,
Audi A4 Allroad, and sport-utility vehicles.

A coupe is a passenger two-door car with a slanted rear roof. These types of car
models include the Ford Mustang, Audi A5, or two-seater sports cars like the Chevrolet
Corvette and Porsche Boxster. More recently car companies have begun to apply the term
‘coupe’ to four-door cars or crossovers with lower, more streamlined roofs.

The hatchback is a car with rear doors that often open upward to provide easy ac-
cess for loading. Not only small cars but also sports cars, SUVs, and big luxury cars can be
hatchbacks. Kia Rio and Volkswagen Golf are two common hatchback cars. As to big
cars, the Audi A7 and Kia Stinger are hatchbacks.

The convertible is a passenger car that can be run with or without a roof. These cars
are also called cabriolets or spiders. The car’s roof retracts or can be removed by hand.
The drawbacks are structural stiffness and reduced baggage area. The Mazda MX-5 Miata
RF, Porsche 911 Targa and Corvette are cabriolets.

Minivans are family cars. They have a high roof, flat floors, sliding doors for back
passengers and movable seats in their second and third rows that can be removed or even
folded into the floor to form an open baggage compartment. Honda Odyssey and Chrysler
Pacifica are good examples of the minivan.

A pickup truck is a light-duty truck with an attached cab and a large open baggage
area with fewer sides and a tailgate. They are all-wheel drive. Full-size and mid-size
(Honda Ridgeline) are the two categories of pickup trucks.

An off-road vehicle is capable of driving on a paved or sand surface. It has large
tires with deep, open treads, a flexible suspension, or caterpillar tracks. Off-road vehicles
are versatile. They are commonly used in off-road racing and for driving in areas far from
the asphalt. The Jeep Wrangler, Land Rover Range Rover & Ram 1500 Rebel, Haval H9
are off-road vehicles.

A utility vehicle is usually motorized, designed to perform a specific function with
greater efficacy than a passenger vehicle. This sometimes refers to trucks with lower sides.
The armored utility vehicle is actually used by the military and is known as a military utili-
ty vehicle. This includes military tanks, trucks, UAZ, GAZ TIGR, Mercedes-Benz G-
class, etc. These types of cars are similar to a station wagon but they are built on a light-
truck chassis and have four-wheel drive like other off-road hardware.

Exercise 4. Answer the questions.

. What types of cars are available in the automobile industry?

. What is the distinctive feature of sedans?

. What categories of sedans can you name?

. Why sport cars are currently produced by many manufactures worldwide?
. What are the examples of sport cars?

. Does a station wagon have enough space for baggage and small cargo?
. Are SUVs examples of station wagons?

. Are coupe cars typically two-doors?

. What models are coupe cars?

10. What direction does the rear door in hatchbacks open?

11. What cars can be hatchbacks?

12. How can convertibles be also called?

13. Why is a convertible perfect for an open-air driving adventure?
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14. Does a cabriolet have the facility to provide a roof when needed?
15. What are the main disadvantages of cabriolets?

16. Why minivans are a good choice for big families?

17. What are the examples of minivans?

18. What is a pick-up truck?

19. Which type of car do you need to take part in off-road motorsport?
20. Why are off-road vehicles ideal for trails, paved and forest roads?
21. What military utility vehicles do you know?

Exercise 5. Read about the term Sedan. Match the Parts of the text (1-4) with
their titles (a-d).
Part 1 a. How Word Sedan Has Changed Over Time
Part 2 b. Origin of Term
Part 3 c. International Terminology
Part 4 d. General Description of Sedan Car

A Sedan Car: Terminology
Information source: https://automobile.fandom.com/wiki/Sedan

Part1

A sedan car, American English terminology (a saloon in British English), is one of
the most common body styles of the modern automobile. At its most basic, the sedan is a
passenger car with a separate hood (bonnet in British English), covering the engine in the
front, and a separate trunk (boot in British English), for luggage at the rear — the archetypi-
cal "3-box" car.

Part 2

Historically, the usage of the term sedan has changed over time. Several versions of
the body style exist, including four-door, two-door and fastback models. A sedan seats
four or more and has a fixed roof that is full-height up to the rear window. Most common-
ly it is a four-door; two-door is rarer but they do occur. In the U.S., this term has been used
to denote a car with fixed window frames, as opposed to the hardtop style where the sash,
if any, winds down with the glass. As hardtops have become rarer, this distinction is no
longer so important.

Part 3

As to the origin of the word sedan, it is possibly derived from a southern Italian dia-
lect derivative of Italian sede "chair" (the first sedan was said to have been introduced
from Naples). The derivation from the town of Sedan in France, where it was said to have
been made or first used, lacks historical evidence, according to Oxford English Dictionary.
The word sedan was later used to refer to a litter or windowed box containing a passenger
seat carried by two or more bearers.

Part 4

Talking about the international terminology, it should be mentioned that in North
American English, the term sedan is used.

In British English the configuration is called a saloon and has its engine under the
bonnet at the front, and a boot for luggage at the rear. The British English term is sometimes
used by British car manufacturers in the United States: the Rolls-Royce Park Ward was sold
as a saloon in the United States, while the smaller Silver Seraph was called a sedan.

In Australia and New Zealand, the American term is now used, though with the
British terms of boot and bonnet being retained. In other languages, sedans are known as
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Limousine (German), Berline (French), Berlina (Spanish and Italian), although these terms
also may include hatchbacks. These terms, besides sedan, derive from types of horse-
drawn carriages.

Exercise 6. Have a group discussion. What type of car body styles do you prefer?
Why? If you have a car, tell what type it is. Do you find it convenient? Why/Why not?

Exercise 7. Work in pairs. Read and translate the dialogue between two students.
Act it out.

Student 1: When you look at the car, the first things you pay attention to are its
shape, body style, size, number of seats and doors.

Student 2: Yeah, there are so many cars of different models in today’s car market.
It’s so difficult to understand all this.

S. 1: I can help you, if you want. I am good at types of car body styles.

S. 2: Great! Well, I can easily distinguish the common ones from others. I mean
minivans, off-road vehicles, sedans, convertibles and sports cars. But I sometimes have
difficulty distinguishing coupes.

S. 1: Oh, it’s because the car manufactures have started to apply the term ‘coupe’
differently. You see, in the past the word coupe was used to describe a horse-drawn four-
wheeled enclosed carriage for two passengers with no rear seats. So, a coupe is originally
regarded as a car with a fixed roof, a sloping rear and typically two doors. But recently
many four-door cars, especially the ones with coupe-like look of their roofs, have also
been sold as coupes.

S. 2: Hmm... I see now. By the way, I've read that the sedan was first used as a
name for the car body in 1912. This name comes from a sedan chair which is an enclosed
chair with windows for one person carried on two poles by two men, one in front and one
behind.

S. 1: You're absolutely right. Sedan chairs were used in the 17th and 18th centuries.
Any more questions about the car body styles?

S. 2: Yes, what about hatchbacks? Does this term refer only to small cars?

S. 1: No, it doesn’t. In the United States, when the car’s body style is described as a
hatchback, it usually refers to a utilitarian small car. Also, compact hatchbacks are popular
in European countries. However, a number of sports cars, SUVs and even big luxury cars
have hatchback body style nowadays.

S. 2: Okay. And I have a question about pick-ups. Are they passenger cars?

S. 1: Not really. I mean pick-ups are light-duty trucks. However, now in North
America, pickup trucks are often used as passenger cars and account for about 18% of the
vehicles sold in the USA.

S. 2: Hmm, it’s really interesting! Thanks a lot for your help.

EXxercise 8. Look through Unit 6 again. Make a list of the words and word combi-
nations you consider to be the terms. Translate them into Russian.
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Book 2

Exercise 1. Read and memorize the words and word combinations.
. engine (power plant) nBuraTesb (CWJIOBasi yCTAaHOBKA)

. chassis maccu

. body ky30B

. power train cuioBasi iepefjadya

. TUNning gear xoJioBasi 4aCTh

. steering system pyJjieBoe yIipaBjieHHe
. brakes Topmo3a

. clutch crierenue

. gearbox kopoOka rnepejauy

. propeller shaft kapianHbII Ban

. final drive rnaBHas nepemaya

. differential nuddepennuan

. Tear axle 3aJJHUN MOCT

. axle shafts mosyocu

. frame with axles pama c ocsamu

. wheels and springs koJieca ¢ peccopamu
. hood karnor

. fenders kpbuIbs

. heater oTonuresnb

. windshield wiper crekioouucTuTesnb
. include BkJit04aTh B Ccebs

. consist of cocTosiTh U3

. as well Taxxke

. in turn B cBOIO 0Yepesib

. source of power UICTOYHUK SHEPTUU

. fuel TormuBo

. cooling oxaxksieHue

. lubricating cma3ka
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EXxercise 2. Read the international words and guess their meanings.
Automobile, chassis, electric, system, control, differential, ventilator, cylinder.

Unit 1. COMPONENTS OF THE AUTOMOBILE

Hcmounuk: InaxoBa A.B. AHeautickull s3bik 011 cmydeHmoB aBmomobuniecmpou-
MeNbHbIX cneyuarbHocmell cpedHUX NpPogecCUOHANbHLIX YuebHbix 3aBedeHuli: yuebHoe
nocobue / B.A. IlInaxo6a. — Mock6a: Bvicwas wkona, 2008. — 120 c.

Exercise 3. Read and translate the text.

Components of the Automobile
The automobile is made up of three basic parts: the power plant, or the engine, the

chassis and the body.

The engine is the source of power that makes the wheels rotate and the car move. It
includes fuel, cooling, lubricating and electric systems. Most automobile engines have six

or eight cylinders.

The chassis includes a power train (power transmission), a running gear, steering
and braking systems as well. The power train carries the power from the engine to the car

wheels.
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The power transmission, in turn, contains the clutch, gearbox, propeller or cardan
shaft, final drive, differential, rear axle and axle shafts.

The running gear consists of a frame with axles, wheels and springs.

The body has a hood, fenders and accessories: the heater, stereo tape recorder,
windshield wipers, conditioner, speedometer and so on.

Exercise 4. Read and translate the terms given in the box, match them with the
appropriate parts of the automobile (1-3).

Fuel system, axle shaft, accessories, cooling system, frame with axles, running
gear, lubricating system, steering system, heater, propeller shaft, power transmission, fi-
nal drive, windshield wiper, clutch, wheels and axle shafts, gearbox, electric system, dif-
ferential.

1. the engine;
2. the chassis;
3. the body.

Exercise 5. Answer the questions to the text.

1. What main parts is the automobile made up of?

2. What is the function of the engine?

3. What systems does the engine include?

4. What does the chassis consist of?

5. What units does the power transmission comprise?

6. What assemblies does the running gear consist of?
7. What has the body?

EXxercise 6. Match the beginnings of the sentences (1-7) with the appropriate end-
ings (a-g).

1. The automobile is made up of... a. a power transmission, running gear, steering
and braking systems.

2. The engine is... b. the clutch, gearbox, propeller shaft, final
drive, differential and axle shafts.

3. The engine includes... c. a hood, fenders and accessories.

4. The chassis consists of... d. the engine, the chassis and the body.

5. The power transmission comprises... |e. a frame with axles, wheels and springs.

6. The running gear consists of... f. the source of power.

7. The body has... g. fuel, cooling, electric and lubricating systems.

Exercise 7. Find and write down English equivalents to the following sentences in
Russian.

1. ABTOMOOWIIb COCTOUT U3 TPeX OCHOBHBIX YaCTeW: IBUraTeJIsl, IIIaCCH U Ky30Ba. 2.
JlBuraresib — 3TO UCTOYHUK 3Hepruu. 3. J[BuraTesb BK/IIOYaeT B cebsl TOIUIMBHYIO, OXJIa-
KIAIOITYI0, CMA3bIBAIOIIYIO U JJIEKTPUYeCKyro cucTembl. 4. [llaccu BitouaeT B cebst cu-
JIOBYIO Tlepefiaqy, XOJOBYIO 4aCThb, PyJIeBYI0 ¥ TOPMO3HYIO cUCTeMbl. 5. CuioBas nepejia-
Ya (TpaHCMMCCHUSI), B CBOIO OYepe]ib, COCTOMT U3 CllellyIeHHs], KOpOoOKY nepefay, Kap/laHHO-
ro BaJia, IVIaBHOM mepejaud, nuddepeHiyana, 3ajlHero MocTa U 1nojayocei. 6. XojoBas
4aCTb BKJIIOYaeT B cebsl paMy C ocsiMH, KoJieca U peccopbl. 7. Ky30B BkiitoyaeT B cebs Ka-
IIOT, KPbUIbSI U BCIIOMOTaTeJIbHble aKCecCyapbl: OTOMUTENb, CTEKJIOOYHUCTUTEIIW, MarHUTO-
7Ty, KOHAUITMOHED U T. II.
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Exercise 8. Read and translate the dialogue.

A: Do you know what parts the automobile is made up of?

B: Certainly. It is made up of the engine, the chassis and the body.

A: What is the source of power?

B: The source of power is the engine. It includes fuel, cooling, lubricating and elec-
tric systems.

A: And what does the chassis consist of?

B: It consists of a power transmission, running gear, steering and braking systems.
By the way, the power transmission, in turn, comprises the clutch, gearbox, propeller
shaft, final drive, differential, rear axle and axle shafts.

A: And what has the body?

B: The body has a hood, fenders and accessories, such as: the heater, stereo tape re-
corder, windshield wipers, conditioner and so on.

A: Thank you very much for your information.

B: Don’t mention it. I am glad to help you.

Exercise 9. Find English equivalents to the following Russian words and word
combinations.

CrhenaH u3; IIaCCH; KY30B; BKJIIOYAThb B Ce0sl; TOIUIMBHAS, OXJa)kAalolasi, CMa3bl-
BaIOIAs U 3JIeKTPUYeCcKasi CUCTEMbBI; TPAHCMHCCHS; XO/I0Basl 9YaCTh; pyJieBasi U TOPMO3Has
CUCTEMbI; KapJlaHHbIM BaJl; TVIaBHas mepefiada; auddepeHnna; 3aHAN MOCT; MOJTyOCH;
KaroT; KPbUIbsl; BCIIOMOTaTeJIbHble YCTPOMCTBA; CTEKII00YHUCTUTEJIH.

Exercise 10. Complete the sentences in the dialogue below with the words and
word combinations given in the box.

Engine, chassis, body, power train, running gear, steering system, brakes, clutch,
gearbox, propeller shaft, final drive, differential, rear axle, axle shafts, hood and fenders,
heater, windshield wipers, information, conditioner, consist(s) of, the source of power,
include, fuel, cooling, lubricating, electric systems.

: What parts does the automobile...?

: It is made up of...

: What is...?

: The source of power is the...

: What systems does the engine...?

: [t includes...

: What does the chassis...?

The chassis...

: What does the power train include?
The power train includes...

: What units does the body comprise?
[t comprises... and accessories such as...
: Thank you for your...

PEPEPEEPEEEE TR

Exercise 11. Act the dialogue.

Exercise 12. Answer the questions.

1. What main parts is the automobile made up of?
2. What is the function of the engine?

3. What systems does the engine include?

o2



4. What does the chassis consist of?
5. What units does the power transmission comprise?

6. What assemblies does the running gear consist of?
7. What has the body?

Exercise 13. Match the descriptions of the mechanisms (1-6) with the appropriate
component of the automobile (a-h). There are some extra components.

a) clutch; b) brakes; c) gearbox; d) steering system; e) heater; f) windscreen;
g) speedometer; h) tachometer

1. Mechanism which is used to stop the car.

2. Mechanism which is used to guide the car.

3. Mechanism which engages or disengages the engine and the car wheels.
4. Mechanism which is used to change the speed of the car.

5. Mechanism which is used to guide the car in one or the other directions.
6. Device which is designed to measure the speed of the car.

Exercise 14. Give a summary of the text using the answers to the questions in Ex-
ercise 12.

Exercise 15. 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. INTERNAL COMBUSTION ENGINE

Hcmounuk: IlnaxoB6a A.B. Axenautickuli s3bik 01 cmydeHmo8 aBmomobuniecmpou-
MeNbHbLIX cneyuanbHocmell cpedHUX NPogpecCUOHANbHLIX YuebHbix 3abedeHuli: yuebHoe
nocobue / B.A. Illnaxo6a. — Mock6a: Bwicwas wkona, 2008. — 120 c.

Exercise 1. Read and memorize the words and word combinations.
. bottom dead center HMXXHSISI MepTBasl TOUKa

. charge of fuel 3apsn TonmBa

. combustion cropanue

. combustion chamber kamepa cropanus

. compression stroke TakT cxxatvs (CMecH)

. connecting rod maTyH

. crankshaft xoneHuaTbIM Bai

. cylinder unuHAp

. diesel engine n3esibHBIN IBUTaTEb

10. engine nBurarenn

11. exhaust stroke TakT BbIITyCcKa

12. four-stroke cycle 4eTblpexTaKTHBIN ITUKJIT

13. fuel injection BopsICk TOIIMBA

14. ignite BocmyiaMeHsSITh

15. ignition BocriameHeHne

16. intake (inlet) stroke TakT BIycka

17. internal combustion engine nBuraresns BHyTpeHHEro CropaHust
18. mixture cmech

19. operating cycle pabounii ruki1

OO UTAWN -

03



20. petrol engine 6eH3MHOBBIM ABUTATETb

21. piston nopiiieHb

22. power stroke pabounii xog

23. pressure fjaBjieHue

24. reciprocating movement BO3BpaTHO-TIOCTYTIaTeIbHOE JIBVDKEHHE
25. residual gas octaTo4yHbIM ra3

26. rotary movement BpaliaTesibHOe JIBUXXeHHe
27. spark plug cBeua 3akuranus

28. stroke xop (TTOpIITHS)

29. top dead center BepxHsisi MepTBasi TOUKa

30. valve knamnan

Exercise 2. Read the international words and guess their meanings.
Principle, cycle, piston, center, cylinder, atmosphere.

Exercise 3. Translate the sentences into Russian using the words and word com-
bination from Exercise 1.

1. During the inlet (intake) stroke the inlet valve opens and a charge of fuel (mix-
ture) flows into the cylinder. 2. During the compression stroke the inlet valve is closed and
the fuel is compressed by the rising piston. 3. During the power stroke both valves are
closed, pressure rises in the combustion chamber, and the spark ignites the mixture. 4.
During the exhaust stroke the exhaust valve is opened, pressure is released and the residual
gases flow into the atmosphere through the exhaust valve.

EXxercise 4. Read and translate the text.
The Internal Combustion Engine

The internal combustion engine is called so because fuel is burned directly inside the
engine itself. Most automobile engines work on a 4-stroke cycle. A cycle is one complete
sequence of 4 strokes of the piston in the cylinder. The operating cycle of the four-stroke
petrol engine includes: inlet stroke (intake valve opens), compression stroke (both valves
closed), power stroke (both valves closed), exhaust stroke (exhaust valve is opened).

To describe the complete cycle, let’s assume that the piston is at the top of the stroke
(top dead center) and the inlet and the exhaust valves are closed. When the piston moves
down the inlet valve opens to intake a charge of fuel into the cylinder. This is called the
inlet (intake) stroke. On reaching the lowest position (bottom dead center) the piston be-
gins to move upward into the closed upper part on the cylinder, the inlet valve is closed
and the mixture is compressed by the rising piston. This is called the compression stroke.
As the piston again reaches the top dead center the spark plugs ignite the mixture, both
valves being closed during its combustion. As a result of burning mixtures the both valves
being closed during its combustion. As a result of burning mixtures the gases expand and
great pressure makes the piston move back down the cylinder. This stroke is called the
power stroke. When the piston reaches the bottom of its stroke, the exhaust valve is
opened, pressure is released, and the piston again rises. It lets the burnt gas flow through
the exhaust valve into the atmosphere. This is called the exhaust stroke which completes
the cycle. So, the piston moves in the cylinder down (intake stroke), up (compression
stroke), down (power stroke), up (exhaust stroke).

The heat released by the fuel is transformed into work so that the reciprocating
movement of the pistons is converted into rotary movement of a crankshaft by means of
connecting rods.
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Exercise 5. Read the questions (1-6) and the answers to them. Choose the appro-
priate option (a-b) to complete the answers.
1. Why is the engine called the internal combustion engine?
It is called so because the fuel (the mixture) is burned...
a. directly inside the engine.
b. outside the engine.

2. What stroke is called the inlet one?

The inlet stroke is called so because during moving down the piston...
a. the inlet valve opens to intake a charge of fuel into the cylinder.
b. the inlet valve is closed and the mixture is compressed.

3. What is a compression stroke?

The compression stroke is a stroke...
a. when the inlet valve opens to intake a charge of fuel into the cylinder.
b. when the inlet valve is closed and the mixture is compressed.

4. What takes place in the cylinder on power stroke?
On power stroke...
a. the spark plugs ignite the mixture, both valves are closed during its combus-
tion.
b. the exhaust valve is opened and the residual gas flows through the exhaust
valve into the atmosphere.

5. What takes place on the exhaust stroke?
On the exhaust stroke...
a. the spark plugs ignite the mixture, both valves are closed during its combus-
tion.
b. the exhaust valve is opened and the residual gas flows through the exhaust
valve into the atmosphere.

6. By means of what is the reciprocating movement of the pistons converted into ro-
tary movement of a crankshaft?
It is done...
a. by means of pistons.
b. by means of the connecting rods.

Exercise 6. Read and translate the dialogue ‘Tracing a Faul?’.

Nick: Peter, I know you are a good driver. I would like you to have a look at my
car.

Peter: What’s wrong with your car?

N.: [ don’t know.

P.: Let me have a look. When did you have your plugs checked?

N.: Three days ago. I thought I had run out of fuel but the tank is half full.

P.: The carburettor is in order but the engine is misfiring. I guess the battery has run
down. It needs recharging.

N.: Too bad.

P.: Don’t get upset about it. It won't take you long to have your battery recharged.

N.: Do you really think so?

P.: I am sure of it. I advise you to have the engine greased.

N.: I'll follow your advice. Thank you, Peter.

P.: Don’t mention it, Nick. I'm very sorry I couldn’t help you.
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N.: Well, you helped me to find the fault. Thanks a lot. Good-bye.
P.: See you later.

Exercise 7. Read the dialogues and translate the phrases in Russian into English.
Then, act out the dialogues.

1. — He 3Hato, 4TO CITy4MsI0Ch C MOEM MaIlIMHOM.

— Let me trace the fault.

— Iloxxanyticta. Thl ONIBITHBIN BOOUTEIIb?

— Yes, [ am. I have been driving a car for fifteen years now. Maybe you have run out
of fuel?

— bak moYTH MOJIHBIH,

— When did you have your plugs checked?

— Buepa. Kap6ropaTop Toxe B miopsijike.

— B Takom cirydae f1aBait moesiemM A0 OnmKauiiield peMOHTHOM CTaHIIUM.

— Good idea. They will have the car fixed.

2. — Korpa Te6e mOYMHWIN MallIWHY?

— Last month. The engine is in good condition now. It was well greased.

— Xopomo. MHe Toxxe Halo YyuHUTH MamKMHy. The brakes are slack. The battery has
run down.

— It can be easily done.

— 4 pag 3TO C/IBIIATE.

3. — Kakyto mMalmHy Thl XO4elllb KyIIUTb?

— I want a second-hand car. Could you help me?

— C 6OIBIIUM yI0BOJIbCTBUEM.

— I've heard there are good cars on sale 42nd Street.

— 4 3Haro 3TOT MarasuH. JlaBai rmoesiem Tyza.

— Good idea. If I choose a car there, I won’t have to bother any more.
— CoBepIlieHHO BEpHO.

Exercise 8. Read and translate the dialogue ‘At the Repairing Shop’. Act it with a
partner.

Client: Good afternoon! Can you help me? There is something wrong with the en-
gine.

Master: Hi! What’s wrong with it?

C.: I don’t know. It wouldn’t start. Maybe the pistons and valves are in disorder.

M.: Let’s have a look! Well, they are quite right.

C.: And what about the crankshaft, or electric spark plug. I know absolutely nothing
about the operating cycle of the engine.

M.: Just a moment. Don’t worry! We shall check-up all units and how they work
together. My God! There is no petrol in the tank. How can you move drive?

C.: Really? Oh, I have forgotten to fill in the tank! I beg your pardon to trouble you!

M.: No trouble at all. You are welcome!

Exercise 9. Give a summary of the text.

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. CHASSIS

Hcmounuk: IlnaxoBa A.B. Axenautickull s3bik 011 cmydeHmo6 aBmomobunecmpou-
meJbHbIX cneyudanbHocmetl cpedHUX NPOPEecCUOHANbHbIX YuebHbIX 3abedeHull: yuebHoe
nocobue / B.A. Illnaxo6a. — Mock6a: Bvicwas wkona, 2008. — 120 c.

Exercise 1. Read and memorize the words and word combinations.
. unit y3se, 6JI0K, arperat

. gear IIecTepHs

. power transmission cuioBasi mepejiada

. gearbox KopoOKa nepega4

. tractive effort TaroBoe ycuiue

. TUNning gear xoJ0Bast 4acTb

. driving wheels Beny1iue koseca

. steering system cucTeMa pyJIeBOTO YIIPaBIeHUs
. shaft Ban

10. car springs peccopbl aBTOMOOWIISI

11. flywheel MmaxoBuk

12. rear axle 3agHuMi MoCT

13. clutch cuennenue

14. final drive rimaBHas nepegada

15. friction device dpukiiMOHHOE YCTPOMCTBO

16. axle shafts momyocu

17. crankshaft koneH4atsIi Ban

18. brakes Topmo3za

OO UThAWDN —

Exercise 2. Read the international words and guess their meanings.
Transmission, system, mechanism, radiator, friction, automobile, cardan, portion,
final, accelerator, pedal, position.

Exercise 3. Translate the sentences into Russian using the words and word com-
bination from Exercise 1.

1. The chassis includes the running gear, the power transmission and the steering
mechanism. 2. The power transmission consists of the clutch, gearbox, cardan shaft, rear
axle, final drive, differential and axle shafts. 3. The clutch connects the engine with the
driving wheels. 4. The gearbox changes the speed of the car movement. 5. The steering
mechanism changes the direction of the car.

Exercise 4. Read and translate the text.
Chassis

The main units of the chassis are: the power transmission, the running gear and the
steering mechanism.

The power transmission includes the whole mechanism between the engine and the
rear wheels. This entire mechanism consists of the clutch, gearbox, propeller (cardan)
shaft, rear axle, final drive, differential and axle shafts. At the front end of the car is the
engine. On the back of it is the flywheel. Behind the flywheel is the clutch. The clutch is a
friction device connecting the engine with the gears of the gearbox.

The main function of the gearbox is to change the speed of the car. The power is al-
ways transmitted by the cardan shaft to the live back axle. The final drive reduces the high
speed of the engine to the low speed of the driving wheels. The differential enables the
driving wheels to turn at different speeds which is necessary when turning the car.
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The foundation of the automobile is the frame to which different chassis units are at-
tached. The rear axle is capable of moving up and down about the frame. The rear axle is
an important part of the transmission. It carries the greater portion of the weight of the car.

The steering mechanism is designed for changing the direction of the car. The brakes
are used for stopping the car, for decreasing its speed and for holding the car position.

Exercise 5. Answer the questions to the text.
What main units does the chassis consist of?
. Where is the engine located?
. Where is the flywheel fixed?
. Where is the clutch placed?
. What is the gearbox designed for?

. What does the rear axle do?
. What is the function of the differential?
What purpose is the steering system designed for?

1.
2
3
4
5
6. By what shaft is the power transmitted to the back axle?
7
8
9.
1

0. What is the function of the brakes?

Exercise 6. Translate the sentences into English.

1. OCHOBHBIMU y3J1aMU IIIACCH SIBJISIFOTCS: TPAHCMUCCHSI, XOJIOBasi YaCTh U PYyJIeBOU
MexaHu3M. 2. KopoOka nepesiau npejiHa3HaueHa /Jisi U3MEeHeHUs] CKOPOCTH JIBWDKEHUSI aB-
TOMOOUJIS. 3. MaxoBUK KpeINUTCs Ha 3ajiHed yacTu jiBurarens. 4. CiierieHre COeIUHSIET
IBUTaTeslb C KOPOOKOW mepeniad. 5. PaguaTop pacnosnokeH B nepeJlHeld 4aCTU aBTOMOOH-
ns. 6. Ycunue nepefaeTcss KapJaHHBIM BajioM. 7. ['1aBHas mepefjaya CHUXXaeT BBICOKHE
060pOTHI IBUTATeJIsI 10 HEBBICOKMX 0O0pPOTOB BeAymux kosec. 8. Jludpdepeniiyain mo3so-
JsileT BeJyIIUM KoJjieCaM BPalllaThCsl C pa3HOM CKOPOCTBIO MPH MOBOPOTE aBTOMOOWIIA. 9.
PyneBoii MexaHW3M mpe/iHa3HAYeH [Jisl U3MeHeHUsl HallpaBJieHUsI JIBUXKeHUs aBTOMOOMIIS.
10. Topmo3a UCIIOIB3YIOTCS JJIs OCTAHOBKU WM CHUXKEHUsI CKOPOCTHA aBTOMOOUJIS.

Exercise 7. Match the descriptions of the mechanisms (1-9) with the appropriate
names for them (a-i).

. differential

a. mechanism used to increase the speed of the car

. steering wheel

b. wheel used to turn the direction of the car

. clutch

c. mechanism used to transmit power to the back axle

. Tear axle d. instrument used to measure the speed of the car

. steering system |e. mechanism that slows or stops the car

. speedometer f. mechanism used to guide the car

. brakes g. mechanism used to engage or disengage the engine with gearbox
. gearbox h. mechanism used to carry the greater portion of the car weight

ORI U W (DN —

. cardan shaft

i. mechanism used to turn the wheels at different speeds

Exercise 8. Read and translate the dialogue ‘Transmission Mechanism’. Act it

with a partner.

Teacher: Let’s talk about the transmission mechanism. What main units does the
transmission include?

Student: The transmission is the entire mechanism between the engine and the rear
wheels. It includes the clutch, gearbox, cardan shaft, rear axle, final drive and differential.

T.: What does the clutch connect?

S.: The clutch connects the engine with the gearbox.
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T.
S.
T.
S.

: And what does the gearbox do?

: The gearbox changes the speed of the car.

: What does the differential enable?

: The differential enables the driving wheels to move at different speeds when

turning the car.

T

S
T
S
T

: For what purpose is the steering system used?
.z The steering system is used for changing the direction of the car movement.

: And what is the function of the brakes?

.: Brakes are used to slow or stop the car.

: That’s right. You know the subject very well.

Exercise 9. Give a summary of the text.

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. FRAME

Hcmounuk: Ilnsxo6a A.B. AHanulickull s3blk 0 cmydeHmo6 a6momobunecmpou-
MeabHbIX cneyuanbHocmell cpedHUX NPogpecCUOHANbHBIX YuebHbix 3aBedeHuli: yuebHoe
nocobue / B.A. IlInaxo6a. — Mock6a: Boicwas wkona, 2008. — 120 c.

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

OO UTPARWDN -

. frame pama

. twist kpyuyeHue

. support oropa; Mojiep>KUBaTh

. Suspenslion IojiBecka

. body ky30B

. channel section rosag cexiusg

. longitudinal members sioHXepoHsI
. weld cBapuBath

cross members MorepeyrHbI

. Tivet 3aKJIenbIBaTh

. reinforce ycunmBathb

. insulate n3onmpoBaTh

. rigid ecTKum

. Tubber pad pe3uHOBas npokJiagKa

. MiNing MpoYHbINA

. unibody construction Hecy1as/6e3paMHasi KOHCTPYKIIHS

. withstand strains Bbiiep>KMBaTh Harpy3Ky C HECYIIIUM KY30BOM

. strengthen ykperistsb

. supporting structure omopa, HecyIas/moJiJiep>KuBaroIas KOHCTPYKITUS

. body-on-frame pamubIit

. static and dynamic load craTudeckas u fTMHaMH4YecKas/yjapHas Harpy3ka
. undue deflection or distortion ypeamepHoe OTKJIOHEHHE WUJTH WCKaXKeHHe
. torsional twisting ckpyunBaHue

24. transverse lateral forces nonepeutbie 60KOBbIE CHITBI

. longitudinal tensile forces mpojioyibHBIE PACTITUBAOIITUE YCUITHS/ CUITBI
. ladder type frame pama jiecTHU4HOTrO THIIA, JIOHXXEPOHHAsI paMa
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27. X-type frame X-obpa3Hasi pama
28. perimeter frame pama, coBIajiatoiiasi C mepuMeTpoM Ky30Ba aBTOMOOHIIS
29. unibody/unitized body Hecymuii Ky30B

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

Chassis, structure, system, integral, construction, steel, vibration, passenger, metal,
contact, motor, component, skeleton, organism, design, function, mechanical, static, dy-
namic, vertical, start, acceleration, type, perimeter, shock, term, plan, form, traditional, ar-
chitecture.

Exercise 3. Read and translate the text.
Frame

The foundation of the automobile chassis is the frame which provides support for
the engine, body and power-train members. Cross members reinforce the frame. The frame
is rigid and strong so that it can withstand the shocks, vibrations, twists and other strains to
which it is put on the road.

The frame provides a firm structure for the body, as well as a good point for the
suspension system. There are two types of frames, namely: conventional frames and inte-
gral (unibody) frames (frameless constructions).

Conventional frames are usually made of heavy steel channel sections welded or
riveted together. All other parts of the car are attached to the frame.

In order to prevent noise and vibrations from passing to the frame and from there to
the passengers of the car, the frame is insulated from these parts by rubber pads. It is also
important to insulate the frame in order to prevent metal-to-metal contacts.

Frameless (unibody) constructions are called so because they are made integral with
the body. The body parts are used to structurally strengthen the entire car. Some unibody
frames have partial front and rear frames for attaching the engine and suspension members.

EXxercise 4. Find in the text English equivalents to the following Russian terms.

JIoHXXepoHBI, ITOTIepevrHbl, )KeCTKWAW, IIPOYHbIH, BbIJIeP>KMBATh HATPYy3KH, II0JIBECKA,
obObryHas (oOulenpuHsTasi) pama, Oe3paMHasi KOHCTPYKIIMS, IOJible CEeKI[MH, CBapeHHbIe
WJIM 3aKJIellaHHble, IPYUKPeIUISTh K paMe, pe3UHOBBIe MPOKJIa/IKU, YKPeIlISTh.

Exercise 5. Answer the questions to the text.

1. What does the frame provide?

2. Why is the frame rigid and strong?

3. What types of frames are there?

4. What is the conventional frame made of?

5. By what is the frame insulated from the other car parts? For what purpose?
6. What do you know about unibody frames?

Exercise 6. Match the beginnings of the sentences (1-5) with the appropriate end-
ings (a-e).

1. The frame provides support for... a. channel sections welded together.

2. Conventional frames are made of... b. prevent noise and vibrations from passing to
the passengers.

3. Frameless constructions are made... | c. cross members.

4. The frame is insulated from other d. the engine, body and power train members.

parts in order to...

5. The frame is reinforced by... e. integral with the body.
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Exercise 7. Read one more text about the frame and translate it into Russian us-
ing the wordlist from Exercise 1.

Vehicle Frame

Hcmounuk: https://ultimatepopculture.fandom.com/wiki/Vehicle frame

A vehicle frame, also known as its chassis, is the main supporting structure of a mo-
tor vehicle, to which all other components are attached, comparable to the skeleton of an
organism.

Until the 1930s virtually every car had a structural frame, separate from its body.
This construction design is known as body-on-frame. Over time, nearly all passenger cars
have migrated to unibody construction, meaning their chassis and bodywork have been in-
tegrated into one another.

Nearly all trucks, buses, and most pickups continue to use a separate frame as their
chassis.

The main functions of a frame in motor vehicles are:

1. To support the vehicle’s mechanical components and body.

2. To deal with static and dynamic loads, without undue deflection or distortion.

These include:

— Weight of the body, passengers, and cargo loads.

— Vertical and torsional twisting transmitted by going over uneven surfaces.

— Transverse lateral forces caused by road conditions, side wind, and steering the
vehicle.

— Torque from the engine and transmission.

— Longitudinal tensile forces from starting and acceleration, as well as compression
from braking.

— Sudden impacts from collisions.

Types of frame according to the construction are a ladder type frame, an X-type
frame, an off-set frame, an off-set with cross member frame and a perimeter frame. Cross
members reinforce the frame. The frame is rigid and strong so that it can withstand the
shocks, vibrations, twists and other strains to which it is put on the road.

The term unibody or unit body is short for unitized body. It is a type of construction
in which the body of the vehicle, its floor plan and chassis form a single structure. Such a
design is generally lighter and more rigid than a vehicle having a separate body and frame.

Traditional body-on-frame architecture has shifted to the lighter unitized body struc-
ture that is now used on most cars.

Exercise 8. Translate the sentences into English.

1. Pama obecnieurBaeT onopy Jijisl Ky30Ba, JIBUTATeJIsl U Y3JI0B CUJIOBOU Iepefayd. 2.
OHa COCTOUT W3 JIOH)KEPOHOB U IIOIIepeYrH, KOTOpble YCWIMBAKOT paMy. 3. Pama noimkHa
BbIJIEP)XKUBATh BUOPAITMIO, KPYYeHUs U ApyTHe Harpy3ku (HampspkeHus). 4. Pambl GbIBatoT
IByX TUIOB: OObIYHBIE (CTAaHIAPTHbIE) M BHIIIOJIHEHHbIe BOEJHWHO C Ky30BOM. b. CTaH-
JapTHbIe paMbl U3rOTOBJIEHBI U3 CTAJIbHBIX ITOJIBIX CEeKI[WM, CBAPEHHBIX WJIM 3aKJIellaHHbIX
BMecTe. 6. be3apaMHble KOHCTPYKIIMK BBITIOJIHEHBI BOEJIMHO C Ky30BOM. 7. Pama uzomupy-
eTcsl OT Ky30Ba pPe3MHOBBIMU MPOKJIAAKAMU, YTOOBI IITyMbl U BUOpAIMA He MPOXOIUIH K
raccaxvpaM aBTOMOOUIIS.

Exercise 9. Read and memorize the words and word combinations to the dialogue
below.

1. seen you for ages He Buzies Te6s CTO JieT

2. perfectly well npekpachHo

3. get into trouble nomacts B 6exry

61



4. be wrong with uTo-TO He Tak

5. sure KOHe4HO (0e3 COMHeHWMsI)

6. find out the damage oTbickaTh MOBpeXxaeHUEe
7. cope with cripaBuTbhCS (C Tpo6sIEMONA)

Exercise 10. Read and translate the dialogue. Act it out with a pariner.

Stas: Hi! Seen you for ages! How are you?

Vlad: Hi! I'm perfectly well! I am working at a repairing shop. Very interesting I
can tell you.

S.: What are you doing there?

V.: Now, we are testing the frame. You see, the driver has got into trouble. Some-
thing is wrong with his car. He thinks it is the frame.

S.: Has the car a conventional or unibody frame?

V.: Unibody frame.

S.: I think you have to do a lot of work as body parts strengthen the entire car.

V.: Sure. We are testing all parts in order to find out the damage.

S.: I think you will cope with the problem.

Exercise 11. Give a summary of one of the texts.

Exercise 12. 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. CLUTCH

HcmouHuk: Ilnaxo6a A.B. AHenautickull s3bik 011 cmydeHmoB aBmomobunecmpou-
MeabHbIX cneyuanbHocmell cpedHUX NPogpecCUOHANbHBIX YuebHbix 3aBedeHuli: yuebHoe
nocobue / B.A. Illnaxo6a. — Mock6a: Bvicwas wkona, 2008. — 120 c.

Exercise 1. Read and memorize the words and word combinations.
. friction device ¢ppukiioHHOE yCTPOMCTBO

. pressure plate (disc) HAXXMMHOM TUCK (CIIEIIJIeHUS)

. hard-wearing material n3HOCOCTOVMKUIM MaTepuan

. connect coefyHATH

. gearbox KopoOKka mepeaay

. frictional force cuna Tpenus

. start the car 3aBecTu aBTOMOOMIIb

. clutch criernenue

. clutch pedal nenanb crerienust

10. release the engine oTcoeTMHUTD JIBUTaTEIb

11. be at rest 6bITh B ICXOTHOM IT0JIOXKeHHH (B ITOKOE)

12. be engaged OBITH BKITIOUEHHBIM

13. fix kpernuTh (yCTaHABIMBATD)

14. flywheel MmaxoBuk

15. be disengaged ObITh OTKITIOYEHHBIM

16. friction disc (plate) dbpuUKITHOHHBIN (BeOMBIN) TUCK (CIEITIeHMS)
17. run idly paborats Bx0Ji0CTy10

18. car wheels koneca aBTomMo0uIIs

19. control ynpaBnsTh

OO UTR~RWN -
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20. disconnect oTCOeAUHSTh

21. frictional force cuna Tpenus

22. gear 1iecTepHs, iepejiaya

23. press down the pedal HaxkuMaTh Ha neanb

24. principle of operation nmpuHITATT HEHUCTBUS

25. running engine paboTarOIIUH IBUTaTelIb

26. manual transmission MmexaHr4eckasi KOpoOKa Iepejiay
27. left-most pedal kpaiinss jneBast nefaiib

28. cable connection coesijiHeHre TPOBOJIOB

29. mechanical linkage mexanudeckoe cuerieHve

30. remote means CpefiCTBO IUCTAHIIMOHHOTO yIPaBJIeHUS
31. take up BKJIFOYATh

32. default state mo ymo4aHuIO

33. spin 6bICTPO BpaIiaTh(Cs)

34. input shaft BxoyiHOM Bas

35. engagement dogs cobadyku 3a1rerieHust

36. gearbox output shaft BTopuuHbIM Basl KOPOOKH Ilepeiayd
37. slip nmpockaib3bIBaTh

38. driving plate of the clutch npuBogHas macTrHa ClierIeHus
39. clutch housing kaprep clierienus

40. rear-wheel drive car 3aiHenIpUBOHBIN JIETKOBOM aBTOMOOHIIb

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

Start, disc, friction, frictional, material, base, principal, control, pedal, modern,
transmission, cable, mechanism, operate, physically, effect, vibration, design, mechanical,
default, press, neutral, locate, permanently, final, result, typical, diameter, disk.

EXxercise 3. Read and translate the text.
Clutch

The clutch is a friction device. It connects the engine to the gears in the gearbox. It
is used for disconnecting the engine from the gearbox, for starting the car and for releasing
the engine from the car wheels.

The clutch is fixed between the flywheel of the engine and the gearbox und consists
of two plates (discs): the friction disc and the pressure disc. The friction disc is situated be-
tween the flywheel and the pressure plate and has a hard-wearing material on each side.

The basic operation principle of the clutch is frictional force acting between two
discs. The clutch is controlled by the clutch pedal. When the pedal is at rest the clutch is
engaged and the running engine is connected to the gearbox. When the pedal is pressed
down the clutch is disengaged and the engine runs idly.

Exercise 4. Find Russian equivalents to the following words and word combina-
tions from the text.

Friction device, clutch, gearbox, to free, to start, to release, flywheel, pressure plate,
basic principle of operation, to fix, hard-wearing material, to consist of, to be controlled
by, running engine, to run idly, to engage, to disengage, to press down, to be at rest.

Exercise 5. Answer the questions to the text.
1. What device is the clutch?
2. What units does it connect?
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3. What is the clutch used for?

4. Where is the clutch placed?

5. What plates does the clutch consist of?

6. What is the basic operation principle of the clutch?
7. What is the clutch controlled by?

8. What takes place when the clutch pedal is at rest?
9. When does the engine run idly?

EXxercise 6. Choose the appropriate option (a, b, c) to complete the sentences (1-5).
1. The clutch is a device connecting...
a. the rear axle and axle shafts.
b. the gearbox and differential.
c. the engine and the gearbox.
2. The clutch is situated between...
a. the gearbox and cardan shaft.
b. the flywheel and the gearbox.
c. the gearbox and rear axle.
3. The clutch is controlled by...
a. the brake pedal.
b. the clutch pedal.
c. the gearbox and rear axle.
4. The clutch is engaged...
a. when the clutch pedal is pressed down.
b. when the clutch pedal is at rest.
5. The clutch is disengaged...
a. when the clutch pedal is at rest.
b. when the clutch pedal is pressed down.

Exercise 7. Read one more text about the clutch and translate it into Russian us-
ing the wordlist from Exercise 1.

Automobile Powertrain
HcmouHuk: https://gaukmotors.co.uk/post/clutch

In a modern car with a manual transmission the clutch is operated by the left-most
pedal using a hydraulic or cable connection from the pedal to the clutch mechanism. On
older cars the clutch might be operated by a mechanical linkage. Even though the clutch
may physically be located very close to the pedal, such remote means of actuation are nec-
essary to eliminate the effect of vibrations and slight engine movement, engine mountings
being flexible by design. With a rigid mechanical linkage, smooth engagement would be
near-impossible because engine movement inevitably occurs as the drive is ‘taken up’.

The default state of the clutch is engaged — that is the connection between engine
and gearbox is always ‘on’ unless the driver presses the pedal and disengages it. If the en-
gine is running with the clutch engaged and the transmission in neutral, the engine spins
the input shaft of the transmission but power is not transmitted to the wheels.

The clutch is located between the engine and the gearbox, as disengaging it is usual-
ly required to change gear. Although the gearbox does not stop rotating during a gear
change, there is no torque transmitted through it, thus less friction between gears and their
engagement dogs. The output shaft of the gearbox is permanently connected to the final
drive, then the wheels, and so both always rotate together, at a fixed speed ratio. With the
clutch disengaged, the gearbox input shaft is free to change its speed as the internal ratio is
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changed. Any resulting difference in speed between the engine and gearbox is evened out
as the clutch slips slightly during re-engagement.

Clutches in typical cars are mounted directly to the face of the engine’s flywheel, as
this already provides a convenient large diameter steel disk that can act as one driving
plate of the clutch. Some racing clutches use small multi-plate disk packs that are not part
of the flywheel. Both clutch and flywheel are enclosed in a conical clutch housing, which
(in a rear-wheel drive car) usually forms the main mounting for the gearbox.

Exercise 8. Read and translate the dialogue. Act it out with a pariner.

A: What is the function of the clutch?

B: You see, it serves three functions. It is used for freeing the engine from the gear-
box, for starting the car and for freeing the engine from car wheels.

A: Is it a friction device?

B: Yes, of course. It is fixed between the flywheel of the engine and the gearbox
and usually consists of two discs.

A: What discs?

B: The friction disc (driven disc) and the pressure disc.

A: T suppose the principle of operation of clutches is a frictional force between
discs. Am I right?

B: Yes, you are. When the clutch is fully engaged the frictional force makes discs
rotate at the same speed.

A: And by what is the clutch controlled?

B: By the clutch pedal. When it is at rest the clutch is engaged and when it is
pressed down the clutch is disengaged and the engine is disconnected from the car wheels.

A: Thank you. And what types of clutches do you know?

B: Positive clutches and gradual engagement clutches.

A: Thank you very much for your information.

B: Not at all. Glad to help you.

Exercise 9. Find in the dialogue English equivalents to the following Russian
terms. Write them down.

DyHKIUS CIeTUTeHus, 711 OTKITIOYEHUs IBUTaTelisi OT KOPOOKU Tiepefiad, KpermuTcs
MeXJTy MaXOBUKOM W KOpPOOKOH mepenad, (ppUKIMOHHBIA (BeJOMBINA) JWCK, HAKUMHOU
TUCK, GPUKIIMOHHAS CHIIA, CIeTJIeHre BKJIFOYEHO, Teflajib B MCXOJHOM IIOJIOXKeH!H, Tie-
JaJTb CIeTUIeHUsI HaXKaTa.

EXxercise 10. Match the words and word combinations in English (1-16) with their
equivalents in Russian (a-p).

1. a friction device a. 3aBeCTU aBTOMOOWUIIb

2. gearbox b. GpUKIIMOHHBIN IUCK

3. to start the car C. MAaXOBUK

4. to release the engine d. M3HOCOCTOMKKI MaTepHual
5. is fixed e. paboTaTh BXOJIOCTYIO

6. flywheel f. coeguHSTBHCS

7. the friction disc g. CUJIa TPeHUs

8. the pressure disc h. pazpeguHATHCS

9. hard-wearing material 1. PPUKIIMOHHOE YCTPOMCTBO
10. frictional force . HAXOAMTHCS B IIOKOE

11. the clutch pedal k. 3akperieH
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12. to be engaged l. megansb crieneHus

13. to be at rest m. Ha)kaTh HA IeJiaJib

14. to be disengaged N. OTCOEJIMHUTD JIBUTATENlb
15. to press down on the pedal 0. HAYKUMHOM JMCK

16. to run idly pP. KOpoOKa nepejay

Exercise 11. Complete the sentences in the dialogue below with the words and
word combinations given in the box.

Freeing the engine from the gearbox, serve, fixed, gearbox, controlled, starting the
car, freeing the engine from the car wheels, pedal, at rest, engaged, disengaged, do, located.

: What three functions does the clutch...?

: It is used for...

: Where is it...?

: It is ... between the flywheel of the engine and the...
: By what is the clutch...”?

Itis ... by the ...

: What takes place when the pedal is...”?

The clutch is...

: And when the driver pushes down on the pedal?
The clutch is...

FEEEEEERE P

Exercise 12. Translate the following sentences into English.

1. Cuennenue — 3T0 GpUKIMOHHOE yCTpoMcTBO. 2. CIielyieHWe coefiuHseT JBWra-
Telb U KOpoOKy mepenay. 3. ClieryieHHe pacIioyioXKeHO MeXAy MaXOBHUKOM JIBUTATesls U
KopoOkoii nepenad. 4. Kak mpaBwiio, clieryieHre COCTOMT M3 JBYX IHCKOB: BEJJOMOTO U
HakuMHOTO. 5. CllelvieHre ynpaBiisieTcsl efiafiblo creruienus. 6. Korna nenanse crieruie-
HUsI HAXOJIUTCS B TOKOe, JTUCKU CIeIJIeHUs] Coe;IMHeHbl U pabOoTaloIInii IBUTaTellb Coeu-
HEeH C KOpoOKo#M nepenay U Kojecamu. 7. Korjla Bogutesib HaXkuMaeT Ha TeJlajib CIierie-
HUS, UCKA OTXOMSAT, ClIellJIeHe OTCOeIUHATCS U JBUTaTeNlb paboTaeT BXOJIOCTYIO.

EXxercise 13. Give a summary of one of the texts.

Exercise 14. 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.

Unit 6. GEARBOX

Hcmounuk: InaxoBa A.B. Axenutickull s3bik 01 cmydeHmo8 aBmomobuniecmpou-
MmeabHbIX cneyuatbHocmell cpedHUX NpogeccUOHaNbHLIX yuebHbIX 3aBedeHuli: YuebHoe
nocobue / B.A. Illnaxo6a. — Mock6a: Bvicwas wkona, 2008. — 120 c.

Exercise 1. Read and memorize the words and word combinations.
. gear IecTepHs, rnepejayva

. gearbox KopoOKa nepega4

. gearing 3yb4aroe coeJliHeHHe

. road conditions JOpOXHBIE YCIIOBUS

. forward speed nepejiHsisi cCKOpOCTh

. reverse drive obpaTHBIM (3aIHUI) X0/

. low gear nepBas nepenaya

N UTAWDN =
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8. top gear detBepTas (IIpsiMasi) repejiaya

9. sliding-mesh gearbox kopobka Tepefiad CO CKOIBL3SIIIIAMHU IIeCTEepPHIMU
10. constant-mesh gearbox kopo0Oka nepefay ¢ IOCTOSIHHBIM 3allellJIeHHeM IllecTepeH
11. epicyclic (planetary) gearbox anunukiandeckas (IJlaHeTapHas) KOpoOKa Iepegay
12. ordinary gearing ctaHiapTHOe 3y04aToe CoeJIMHeHHe

13. characteristic feature xapakTepHasi 0COOEHHOCTb

14. fixed axes 3adpukcrpoBaHHbIe (HEMTOJABU)KHBIE) OCU

15. rotate bodily Bpartatbcs kopnycom

16. axis ochb

17. axle Ban

18. secure obecrnednThb

19. shifting mepexstouenue

20. in direct line BaxxHO

21. breather channel kanan canyna

22. assemble cobupatb

23. disassemble pa3bupartb

24. drain hole ciuBHOe oTBepcTHe

25. gearbox casing kapTep KOpoOKU Tepefiay

26. lubrication cma3ka

27. oil level ypoBenb Maciia

28. repairing shop (workshop) peMoHTHasi MacTepckas

29. shifting nepekstoueHue

30. thin oil nerkoe macio

31. torque outputs BEIXOJHOM KPYTSILIAKWCSI MOMEHT

32. vehicular oTHOCsIIIMICS K MallIMHE, aBTOTPAHCIIOPTHOE CPeJICTBO
33. parking pawl ymnop 1recrepuu 6;10KMpaTopa KOpoOKu mepefay
34. forklift aBTOMOrpy34YHK, BUIBYATHIM MMOTHEMHUK

35. lawn mower kocuiKa /ijisi Ta30HOB M ITPHYyCajieOHbIX Y4aCTKOB
36. torque converter rujipoTpaHcpOpMaTOp KPyTSIIero MoMeHTa

37. hydraulic ruapaBnryeckuii

38. automatic transmission aBromaTru4eckasi Kopobka rnepejad

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

Principal, function, construction, constructional, class, classify, type, planet, plane-
tary, history, historical, stand, automatic, transmission, motor, system, popular, form, au-
tomobile, commercial, industrial, parking, machine.

Exercise 3. Read and translate the text.
Gearbox

The gearbox is placed between the clutch and the propeller shaft. I lie principal
function of the gearbox is to vary the speed of the car movement to meet the road condi-
tions. The gearbox provides four forward speeds and one reverse, as follows: 1. First or
low gear; 2. Second gear; 3. Third gear; 4. Fourth or top gear; and 5. Reverse gear.

There are many constructional arrangements of gearboxes, which can be classified
as follows: a sliding-mesh type, a constant-mesh type and an epicyclic (planetary) type.

The sliding-mesh type is the simplest one and is the oldest historically. The constant-
mesh type is the most widely used type. They are termed ‘ordinary’ gearing, the characteris-
tic feature of which is that the axes of the various gears are fixed axes. The gears simply ro-
tate about their own axes. The characteristic feature of epicyclic (planetary) gearing is that
one gear rotates about its own axis and also rotates bodily about some other axis.
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To secure the several speeds of the car the clutch shaft is mounted in direct line with
the gearbox shaft. The gearbox shaft carries on it the sliding gears which are used for shift-
ing to secure the forward speeds and the reverse drive.

Exercise 4. Answer the questions to the text.

1. Where is the gearbox situated?
2. What is the function of the gearbox?

3. What speeds does the gearbox provide?
4. What types of gearboxes do you know?
5. Why is the clutch shaft mounted in direct line with the gearbox shaft?

Exercise 5. Match the beginnings of the sentences (1-5) with the appropriate end-

ings (a-e).

1. The principal function of the gearbox is...

a. sliding-mesh type, constant mesh type
and planetary type.

2. The gearbox provides...

b. the simplest one and historically oldest.

3. Gearbox can be...

c. to vary the speed of the car.

4. The sliding-mesh gearbox is...

d. four forward speeds and one reverse.

5. The constant-mesh gearbox is...

e. the most widely used.

Exercise 6. Translate the sentences into English.

1. Kopobka nepesiay npeiHa3HaueHa JiJisi U3BMEHeHUsI CKOPOCTU JIBWXKEeHUsI aBTOMO-
6wis. 2. Kopobka nepefad obecriedrBaeT deTbipe IMepefHre CKOPOCTU U 3aJIHUM XOI. 3.
CaMbIMU TIPOCTBIMH SIBJISIFOTCSI KOPOOKH Tepefiad CO CKOMB3SIUMU IecTepHsIMu. 4. Ko-
pPOOKU Tiepe/iady MOTYT ObITb CO CKOJIBb3SIIMMU IIeCTepHSIMU, C TOCTOSIHHBIM 3allellyieHueM
IIecTepeH W IUIaHeTapHOro Tuma. 5. CKoJb3siue IecTepHU Ha Baly KOpPOOKU Iepeiad
WCIIOJIb3YIOTCSL I obecriedyeHUs! TlepeJITHUX CKOpocTed M obpaTtHoro xopa. 6. Kopobku
1epe/iay C OCTOSIHHBIM 3allellJIeHHeM IIeCcTepeH UCIIO0JIb3yI0TCs Haubosiee 4yacTo.

Exercise 7. Translate the text into Russian using the wordlist from Exercise 1.

Gearboxes are assembled and disassembled on special stands using special mecha-
nisms. In case of trouble in change-speed gearbox it can be repaired only in the workshop.
But in order not to get into trouble you should do the followings steps: a. check the oil lev-
el in the gearbox casing; b. wash the breather channel; c. change the oil in accordance with
the lubrication schedule; d. wash the gearbox with a thin mineral oil; e. drain the used oil
through the drain hole.

EXxercise 8. Read the text and translate it into Russian using the wordlist from EXx-

ercise 1.
Automatic Transmission
Hcmounuk: https://infogalactic.com/info/Automatic_transmission

An automatic transmission is a type of motor vehicle transmission that can automat-
ically change gear ratios as the vehicle moves, freeing the driver from having to shift gears
manually. Like other transmission systemns on vehicles, it allows an internal combustion
engine, best suited to run at a relatively high rotational speed, to provide a range of speed
and torque outputs necessary for vehicular travel.

The most popular form found in automobiles is the hydraulic automatic transmission.
Similar but larger devices are also used for heavy-duty commercial and industrial vehicles
and equipment. This system uses a fluid coupling in place of a friction clutch, and accom-
plishes gear changes by hydraulically locking and unlocking a system of planetary gears.
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These systems have a defined set of gear ranges, often with a parking pawl that
locks the output shaft of the transmission to keep the vehicle from rolling either forward or
backward. Some machines with limited speed ranges or fixed engine speeds, such as some
forklifts and lawn mowers, only use a torque converter to provide a variable gearing of the
engine to the wheels.

Exercise 9. Have a group discussion. Do you prefer driving cars with the automat-
ic gearbox or manual gearbox? What are the advantages and disadvantages of the au-
tomatic gearbox?

Exercise 10. Read and translate the dialogue. Act it out with a pariner.

Mike: Peter, do you remember what our teacher told us last time? What do you
know about gearboxes?

Peter: I know that the gearbox is used to change the speed of the car.

M.: And how many speeds does the gearbox provide?

P.: It can provide four forward speeds and one reverse.

M.: Into what types are the gearboxes divided according to their arrangements?

P.: They are divided into sliding-mesh type, constant-mesh type and epicyclic type.

M.: What type is the simplest?

P.: The sliding-mesh one.

M.: Thank you very much for your help.

P.: You are welcome. Glad to help you.

Exercise 11. Give a summary of one of the texts.

Exercise 12. Look through Unit 6 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 7. BRAKE SYSTEM

Hcmounuk: Inaxo6a A.B. AHeautickull s3bik 01 cmydeHmo8 aBmomobuniecmpou-
MeabHbIX cneyuanbHocmell cpedHUX NPogecCUOHANbHBIX YuebHbix 3aBedeHuli: yuebHoe
nocobue / B.A. Illnaxo6a. — Mock6a: Bvicwas wkona, 2008. — 120 c.

Exercise 1. Read and memorize the words and word combinations.
. brakes Topmo3za

. performance pabora

. safety 6e3omacHocTb

. depend 3aBuceTb

. divide pa3gensith

. drum brakes 6apabanHbie TOpMO3a

. disk brakes guckoBbie TopMO3a

. force the fluid mogaBaTh XXUAKOCTH

. under pressure o1 JJaBjieHUEeM

10. brakes are applied TopMo3a cpabGaTbiBatOT

11. band brake sieHTOYHBIN TOPMO3

12. shoe brake kosiogouHbIi TOPMO3

13. hydraulic assisted brakes Topmo3a ¢ rujipaBIM4ecKuM IPUBOJIOM
14. brake shoes kojyoky TopmMo3a

oo UTA~RWN —
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15. brake fluid TopMo3Hast >KUJIKOCTb

16. master cylinder ryiaBHbIN ITUTUHIP

17. air brakes nHeBMaTHUYeckre ToOpMO3a

18. brake drum Topmo3Ho# 6apabax

19. braking effort TopmosHnoe ycuue

20. common axle ob11ag ock

21. control ynpaBnenue

22. foot brake HOXXHOW TOpMO3

23. force (cause) 3acTaBiATh

24. hand brake py4Ho# TOpMO3 (CTOSTHOYHBIIA)

25. leakage yTeuka

26. master cylinder ryiaBHBIN TUIMHAD

27. proofness cTOMKOCTh

28. release ornyckath, pa3beIMHATh

29. sticking 3aenanue, npuvIaHue

30. tightness repmeTHYHOCTH

31. troubles HercipaBHOCTH

32. wheel cylinder kosiecHbII TOPMO3HOU WJIMHIP

33. eddy-current brake TopMO3 Ha NpUHIMIIE BUXPEBbIX TOKOB

34. inhibit 3aiepxuBaTh, TOPMO3UTH

35. motion IBmKeHue

36. friction TpeHue

37. pressurized air/oil cxxaTbiii BO34yX, HarHeTaeMbli BO3yX / MacJo, I0JlaBaemMoe
0]1 JIaBJIeHheM

38. fin pebpo

39. drag racing roHKY C Ieperpy3kamu

40. brake pad Topmo3Has Koy10/1Ka

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

Mechanism, passenger, type, hydraulic, cylinder, vacuum, function, classify, classi-
fication, mechanical, electric, electromagnet, convert, kinetic, energy, potential, magnetic,
disc, method, transform, form, rotate, parachute, airplane, baggage, automobile, pedal,
brake, master, cylinder.

Exercise 3. Read and translate the text.

Car Brakes

Brakes are used to slow or stop the car where it is necessary. It is one of the most
important mechanisms of the car as upon its proper performance the safety of passengers
depends.

Car brakes can be divided into two types, namely: drum brakes and disc brakes. The
drum type may be either a band brake or a shoe brake. Depending on their functions, the
automobile has foot brakes and hand brakes (parking brakes).

According to their mode of operation, the brakes are classified as: mechanical brakes,
hydraulic brakes, airbrakes, electric brakes. Brakes are controlled by the brake pedal.

Most braking systems in use today are hydraulic. This system consists of a master
cylinder mounted on the car frame and wheel cylinders. When the driver pushes down on
the brake pedal, it forces the piston to move in the master cylinder and brake fluid is deliv-
ered from it to the wheel cylinders. The piston movement causes brake shoes to move and
the brakes are applied (the brake shoes are pressed against the brake drums).
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The air brake uses compressed air to apply the braking force to the brake shoes.
Electric brakes use electromagnets to provide the braking effort against the brake shoes.

Formerly brakes were applied only to the two rear wheels, but now all cars are
equipped with all-wheels brakes. Today many improvements are being made in brakes.

Exercise 4. Find in the text English equivalents to the following Russian terms.
Write them down.

Topmo3za, 6e30mMacHOCTh MACCAKUPOB 3aBUCHT OT MPAaBWIBHOW pabOThI TOPMO30B,
OGapabaHHbIe TOPMO3a, JUCKOBbIE TOPMO3a, TOPMO3a C YCUJIATeNIeM, THPaBINIeCKUil pu-
BOJI TOPMO30B, XUJIKOCTh TIOJl JaBJieHHWEeM, TOpMO3a CpabaThIBalOT, TOPMO3HOE yCUIIWe,
Ha)kaTh HAa TOPMO3HYIO IeJiasb.

Exercise 5. Answer the questions to the text.

1. What is the function of the brakes?

2. What types are brakes divided into?

3. What brakes do you know according to their mode of operation?
4. What braking systems are used today?

5. By what are brakes controlled?

6. When are brakes applied?

Exercise 6. Match the words and word combinations in English (1-11) with their
equivalents in Russian (a-k).

1. performance a. 3aBUCETh OT

2. the safety of passengers b. 6apabaHHbIe TOPMO3a

3. to depend upon C. TOpMO3a CpabaThIBAIOT

4. namely d. TopMO3a C rUIpaBIMdeCcKHUM MPUBOJOM
5. drum brakes e. paboTa (JiericTBHe)

6. disc brakes f. umeHnHo

/. brakes are applied g. TOPMO3a C YCUJIUTeJIeM

8. hydraulic assisted brakes h. mos1 naByeHrem

9. power assisted brakes i. HA)KaTh Ha TOPMO3HYIO Nefiajlb
10. to press down on the brake pedal j. IMCKOBbIE TOPMO3a

11. under pressure k. 6e301macHOCTb MAaCCA’>KUPOB

EXxercise 7. Match the beginnings of the sentences (1-5) with the appropriate end-
ings (a-e).

1. Brakes are used for... a. disc brakes and drum brakes.

2. Brakes are one of... b. the driver pushes down on the pedal.

3. Brakes may be of two types:... c. the brake pedal.

4. Brakes are applied by... d. stopping the car.

5. Brakes are applied when... e. the most important mechanism of the car.

Exercise 8. Translate the sentences into English.

1. Topmo3a siBsiItOTCS HamboJlee BaXKHBIM MexaHM3MOM aBToMoOuis. 2. Ha 6oiib-
IIIMHCTBE ABTOMOOWJIEM HCIIONb3YeTCs THAPABIMYECKU TPUBOJI WM ITHeBMATUYECKUHN
npuBo. 3. OHM UCHOJB3YIOTCS JIJIS 3aMe/IJIeHUs] IBHXKeHUS! UM OCTAaHOBKU aBTOMOOWIIS.
4. TopMo3a MOXHO pa3[ieJIUTh Ha /iBa TUIIA, @ UMeHHO: OapabaHHble TOPMO3a U JIUCKOBbIE
TopMo3a. 5. Topmo3a cpabaTbIBatoT, KOTa BOJUTEIb HaXKUMaeT Ha TOPMO3HYIO Iefjallb.
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Exercise 9. Read one more text about brakes and translate it into Russian.
Brake
Hcmounuk: https://en.m.wikipedia.org/wiki/Brake

A brake is a mechanical device that inhibits motion by absorbing energy from a
moving system. It is used for slowing or stopping a moving vehicle, wheel, axle, or to pre-
vent its motion, most often accomplished by means of friction.

Most brakes commonly use friction between two surfaces pressed together to con-
vert the kinetic energy of the moving object into heat, though other methods of energy
conversion may be employed.

Other methods convert kinetic energy into potential energy in such stored forms as
pressurized air or pressurized oil. Eddy current brakes use magnetic fields to convert kinet-
ic energy into electric current in the brake disc, fin, or rail, which is converted into heat.
Still other braking methods even transform kinetic energy into different forms, for exam-
ple by transferring the energy to a rotating flywheel.

Brakes are generally applied to rotating axles or wheels, but may also take other
forms such as the surface of a moving fluid (flaps deployed into water or air). Some vehi-
cles use a combination of braking mechanisms, such as drag racing cars with both wheel
brakes and a parachute, or airplanes with both wheel brakes and drag flaps raised into the
air during landing.

Almost all wheeled vehicles have a brake of some sort. Even baggage carts and
shopping carts may have them for use on a moving ramp.

Friction brakes on automobiles store braking heat in the drum brake or disc brake
while braking then conduct it to the air gradually. When traveling downhill some vehicles
can use their engines to brake.

When the brake pedal of a modern vehicle with hydraulic brakes is pushed against
the master cylinder, ultimately a piston pushes the brake pad against the brake disc which
slows the wheel down. On the brake drum it is similar as the cylinder pushes the brake
shoes against the drum which also slows the wheel down.

Exercise 10. Read and translate the dialogue. Act it out with a pariner.
Alex: Why are brakes used?
Boris: They are used to stop or to slow the car.
: Well, it is one of the most important mechanisms of the car, isn’t it?
: Of course, the safety of the passengers depends upon their proper performance.
: What types of brakes are used today?
: Drum brakes, disk brakes and others.
: And in what way are they applied?
B.: They are applied by the brake pedal. When the driver pushes down on the pedal
they are applied.
A.: Thank you. It was very nice of you to tell me this information.
B.: Don’t mention it. I was glad to serve you.

> W

Exercise 11. Make two stories — Clutch and Brakes, from these sentences. Write
them down.

1. Brakes are the most important mechanism of the car. They are used to slow or
stop the car where it is necessary. 2. The clutch is a friction device. It connects the engine
to the wheels in the gearbox. It is used for freeing the engine from the gearbox, for starting
the car and for releasing the engine from the car wheels. 3. It is fixed between the flywheel
of the engine and the gearbox. 4. They are divided into two types, namely: drum brakes
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and disc brakes. 5. Most cars of today use hydraulic or power assisted brakes. 6. They may
be of two plates: a friction disc and a pressure disc. The friction disc is situated between
the flywheel and the pressure disc.

Exercise 12. Translate the text into Russian.

Troubles in Braking System

The basic troubles of the braking system are as follows: 1. poor braking action; 2.
sticking brake shoes which would not return to the initial position after a brake pedal is re-
leased; 3. non-uniform braking of the left and the right wheels on a common axle; 4. leak-
age of brake fluid and air leakage in the hydraulic brake; and 5. poor air tightness of the
pneumatic brake control.

What to do:

1. Check the action of the foot and hand brakes and leak proofness of the brake hos-
es connections, components of the hydraulic and pneumatic controls of the brakes, as well
as of the vacuum-power system.

2. Inspect the friction linings, wheel-brake springs, master and wheel cylinders of
the hydraulic brake and the air compressor of the pneumatic brake using a test manometer
to check it.

Exercise 13. Translate the sentences into English.

1. Topmo3a UCHIONBL3YIOTCS AJisE 3aMefljIeHUs] IBU>KeHUsS] WM OCTaHOBKU aBTOMOOU-
ns1. 2. B 3aBUCHMMOCTH OT MpUBOJia TOPMO3a KJIACCUPUITMPYIOT Ha MexaHWYecKre, TupaB-
JMYecKue, THeBMaTUYeCKUe U 3jieKTpudeckue. 3. TopmMo3a yIrpaBJisilOTCS TOPMO3HOH Iie-
nanbio. 4. Topmosa cpabaThIBalOT, KOTJla BOJWUTENb HaKMMaeT HAa TOPMO3HYIO ITefallb
(TOpMO3HBbIEe KOJIOJIKM TPHKUMAIOTCS K TOPMO3HBIM OapabaHam). b. B mHeBMaTmueckux
TOPMO3aX JIJIsl CO3/IJaHHsI TOPMO3HOTO YCHJIUSI UCIIOJIb3yeTcsl CKaThld Bo3AyX. 6. B anek-
TPUYECKUX TOPMO3aX ISl CO3/]JaHUSI TOPMO3HOTO YCUIIUS UCITOJIb3YeTCs 3JIeKTPOMAarHuT. 7.
B coBpeMeHHBIX aBTOMOOWISIX UCIIOJIb3YIOTCSI TOPMO3a C IPUBOJIOM Ha BCe KoJeca.

Exercise 14. Give a summary of one of the texts.

Exercise 15. Look through Unit 7 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 8. STEERING SYSTEM

Hcmounuk: Inaxo6a A.B. Axenutickull s3bik 011 cmydeHmo8 aBmomobuniecmpou-
MeabHbIX cneyuanbHocmell cpedHUX NpPogecCUOHANbHBIX YuebHbix 3aBedeHuli: yuebHoe
nocobue / B.A. Illnaxo6a. — Mock6a: Bvicwas wkona, 2008. — 120 c.

EXxercise 1. Read and memorize the words and word combinations.
. guide the car ynpaBnsTe aBTOMOGUIIEM

. means of turning cpefcTBO MOBOpOTa

. front wheels nepenue kosneca

. steering wheel pyneBoe koseco

. steering column, steering mast pyseBasi KOJIOHKa

. for this purpose s aToM 11ETTH

. pivot mapHHUp

. swing (swang, swung) ToBOpa4uBaTh(Csl)

O UT AR WDN —
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9. steering knuckle arm, steering knuckle lever prryar moBopoTHoro kyJsaka

10. tie-rod nonepeunas Tsra

11. pitman arm, steering arm, steering lever pyseBas colka

12. rack and pinion assembly pyneBoi MexaHHW3M C peMKOM U Il1eCcTepHen

13. ball joint 11apoBo¥ 1mapHUp

14. leverage pbI4a’kHbIN MeXaHU3M

15. hose 1ianr, pykaB

16. steering gear pyjieBo MeXaHU3M

17. recirculating ball steering pysieBoi MexaHW3M C IITAPUKOBOM FalKOU

18. injury noBpexneHue

19. steering box kapTep pysieBoro MexaHu3m

20. air bag nojyiiika 6e30macHOCTH

21. bending u3ru6

22. lever pbruar

23. linkage coenunenue

24. means of turning cpeicTBo MoBopoTa

25. pitman shaft pysneBoii Ban

26. rack and pinion type pee4Ho-IllecTepeHYaTbIli MeXaHU3M

27. steering knuckle moBopoTHas mariga, TOBOPOTHBIN KYJIaK

28. single tie-rod Hepa3pe3Has nornepe4Has pyjeBas Tsra

29. drag link, steering gear connecting rod, steering drag rod nponosbHast pysieBasi Tsra

30. hydraulic power steering rufipaBiIM4ecKuii yCUIATENb PYJIs

31. engine-driven pump Hacoc C MPUBOJIOM OT JIBUTATEJIS

32. electric power steering 371eKTpUYeCKUN YCUWINATENb PYJIs

33. steering knuckle arm pelyar noBOpOTHOTO KyJjlaKa, COeJJUHsIEMBIN C pyJIeBOU Tsi-
r'OM; MOBOPOTHBIM pbIYar PyJeBOT0 yIpaBIeHUsI

34. tunable HacTpauBaeMblii; peryMpyemMblii

35. pitman arm pyJieBasi COIIIKa, COeJITMAHUTEIIbHAS TAra

36. environmental hazard BpesiHOe Bo3elicTBHe Ha OKPY KAIOITYIO Cpey

37. leakage mpoTekaHue, yreuka

38. tie-rod nornepe4Has pyJeBasi Tsra

39. power-assistance ycusieHue

40. energy-absorbing steering column ckJagbIBaroOIIasiCs pyJieBass KOJIOHKa (MpU
yaape); TpaBMobe3o1acHasi pyJjieBasi KOJIOHKa

Exercise 2. Read the international words and guess their meanings.
Column, system, hydraulic, pump, reservoir, popular, type, effective, energy, func-
tion, deformation, assist, assistance, electric, motor, preference, stop.

EXxercise 3. Read and translate the text.
Steering System

To guide the car, it is necessary to have some means of turning the front wheels so
that the car can be pointed in the direction the driver wants to go. The steering wheel in
front of the driver is linked by gears and levers to the front wheels for this purpose. The
front wheels are on pivots so they can be swung to the left or right. They are attached by
steering knuckle arms to the rods. The tie-rods are, in turn, attached to the pitman arm.

When the steering wheel is turned, gearing in the steering gear assembly causes the
pitman arm to turn to the left or right. This movement is carried by the tie-rods to the
steering knuckle arms, and wheels, causing them to turn to the left or right.
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The steering system incorporates: the steering wheel and column, steering gear, pit-
man arm, steering knuckle arm, front axle, steering, knuckle pivot, tie- rods. There are
several different manual steering gears in current use, such as the rack and pinion type and
the recirculating ball type. The rack and pinion steering gear is widely used.

Another manual steering gear which is popular in imported cars is the worm and
sector type. The steering wheel and column are the source of injury to the driver, air bags
and other devices being developed now to save the life of a driver.

Energy-absorbing columns must stop the steering wheel and column from being
pushed to the rear as the front of the car is crushed in an impact.

Energy-absorbing columns must also provide the driver with a tolerable impact as
he moves forward and strikes the wheel with his chest.

Exercise 4. Answer the questions to the text.

1. What mechanism is necessary to guide the car?

2. How is the steering wheel connected to the front wheels?

3. Why can the front wheels be swung to the left or to the right?
4. What does the manual steering system incorporate?

5. What types of manual steering gears in use do you know?

EXxercise 5. Translate the text into Russian.
Troubles of Steering Gear Components

Steering gear and linkage may have the following basic troubles: excessive steering-
wheel free play, bending of steering rod, oil leakage from the steering-gear case, disad-
justment of steering gear.

What to do

1. Check the steering-wheel free play and steering gear performance while the car is
running.

2. Check the steering-gear case for oil leakage by visual inspection.

3. Adjust the steering gear. Steering gear of the worm and roller type is adjusted by
end playing in the steering worm shaft bearings.

Exercise 6. Match the beginnings of the sentences (1-6) with the appropriate end-
ings (a-f).

1. The front wheels are on pivots so... a. by the tie-rods.

2. When the steering wheel is turned... b. rack and pinion type, recirculating ball
type, warm and sector type.

3. The steering wheel is linked... c. gearing in the steering system causes the
pitman arm to turn.

4. Most manufacturers use... d. rack and pinion type.

5. Steering gear may be... e. they can be swung to the left or right.

6. Steering knuckle arms and wheels are f. by gears and levers to the front wheels.

turned...

Exercise 7. Translate the sentences into English.

1. lns yripaBiieHusi aBTOMOOWIIeM HeoOXo[uMa CHUCTeMa PYJIeBOTO yIpaBiieHus. 2.
PyrneBoe ympaBieHue BK/IIOYaeT B ceOsi: pyjieBoe KOJeco M PyJieByl0 KOJIOHKY, 3yOdaroe
coeJlMHeHWe, PYJIeBYIO COIIKY, PbIYard IIOBOPOTHOTO KYJlaKa Y ITApHUPHBLIE COeqUHEHUS,
pbluarv U norepednbie TITU. 3. CyIecTBYIOT pa3iivuyHble TUIIbI PYJIEBbIX MeXaHW3MOB, a
MMEHHO: peevyHO-IIeCTepeHYaThIi THUIl, MeXaHW3M C IIapOBOM ralKoM, MEeXaHU3M C YepBsi-
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KOM U cekTopoM. 4. Korma BoguTe s MOBOpayMBaeT PyJiib BJIEBO WJIM BIIPABO, TO PYJIEBOM
MeXaHW3M 3aCTaBJiseT PyJIeBylO COIIKY [MOBOPAYMBATHCS BJIEBO WJIM BIPABO. JTO JIBUXKe-
HUe Tepe/iaeTcs MONepeYHbIMU TATaMU K pblyaraM MOBOPOTHBIX KYJIAKOB U K KOJiecaM, 3a-
CTaBJIsisl X TIOBOPAYUBAThCS BJIEBO WJIA BIPABO.

Exercise 8. Read one more text about steering system and translate it into Russian.
Four-Wheeler Steering Mechanisms
HcmouHuxk: https://yantrix.wordpress.com/2012/03/23/four-wheeler-steering-
mechanisms/

A hydraulic power steering (HPS) uses hydraulic pressure supplied by an engine-
driven pump to assist the motion of turning the steering wheel.

Electric power steering (EPS) is more efficient than hydraulic power steering, since
the electric power steering motor only needs to provide assistance when the steering wheel
is turned, whereas the hydraulic pump must run constantly. In EPS, the amount of assis-
tance is easily tunable to the vehicle type, road speed, and even driver preference.

An added benefit is the elimination of environmental hazard posed by leakage and
disposal of hydraulic power steering fluid. In addition, electrical assistance is not lost
when the engine fails or stalls, whereas hydraulic assistance stops working if the engine
stops, making the steering doubly heavy as the driver must now turn not only the very
heavy steering — without any help — but also the power-assistance system itself.

Exercise 9. Read and memorize the words and word combinations to the dialogue
below.
. look here nocnyait
. troubles HercnipaBHOCTH, HETIO/IA/IKH
. excessive free play upe3amepHbIii CBOOOTHBIN X0
. check nmpoBepsTH
. performance paboTa, XapaKTepuCTUKU
. steering gear case KapTep KOpOOKH Tepeiay
. anything else gTo ere
. in this case B aTOM cityuae

O UTHAN WD -

Exercise 10. Read and translate the dialogue. Act it out with a partner.

Stas: Look here. I have some troubles with the steering system.

Vlad: What troubles?

S.: The first is excessive free play of the steering wheel.

V.: You should check free play of the steering wheel and steering gear performance.

S.: The second problem is oil leakage from the steering gear case.

V.: Check the steering gear case for oil leakage visually. Anything else?

S.: Sure. It is disadjustment of the steering gear. And I don’t know what to do.

V.: You see, in this case it is better for you to go to a repairing shop. Good special-
ists should do this job.

S.: Thank you very much.

V.: Not at all.

Exercise 11. Give a summary of one of the texts.

Exercise 12. Look through Unit 8 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 9. ELECTRICAL EQUIPMENT: ELECTRICAL
AND STARTING SYSTEMS

EXxercise 1. Read and memorize the words and word combinations to Texts 1-2.
. current TOk
. electrical equipment anexkTpoobopynoBaHUe
. Ignition system cucTema 3a>KUTraHUs
. ignite the fuel BocriamMeHsITh TOIIUBO
. lights dapsi
. windscreen wipers CTEKJIOOUUCTUTENH, «JIBOPHUKI
. heater mogorpesareJib, OTONIUTENb, HArPeBaTeJb
. alternator ajpTepHaTOp, reHepaTop
. troubleshooting norck HeMCIPaBHOCTH, JUATHOCTHKA, YCTPAaHEHWe HeloJaJioK
10. voltage BonbTax, 3JIeKTpUYECKOE HATIPSDKeHUe
12. fuse npegoxpanuTenb
13. charge 3aps, 3apsiKaThb
14. relay pene, nepekitouaTtesib
15. computer PCM (powertrain control module) komnbtotep ynpasnenuss AKIIII
16. fusible link nraBkast BcTaBka/miepexo/IHUK; NIpeJloXpaHrTesIbHas JTUHUS
17. electrical connector mirencesib; BWIKA; pPO3eTKa; 3JIeKTPUUECKUNA COeqUHUTEID;
JJIEKTPUYECKUN pa3beéM
18. electric starter motor 3y1eKTpocTapTép
19. starter pinion 11ecTepHs 3JIeKTPOCTapTépa
20. engine flywheel maxoBuk nBurare’s
21. flywheel rim o601 MaxoBuKa; 3yO4aThlii BeHel MaXOBHKa
22. electric current Tok
23. wire IpoBOj
24. battery akkymyJisiTop
25. hand-operated switch pydHoii BeikItOUaTENH
26. sparking vickpenue
27. circuit nenb (37eKTpUYecKasi, TuApaBiIddecKasi); KoJbIlo (Tpacca)

OO UTPRARWN —

Exercise 2. Read the international words and guess their meanings.
Operate, system, electricity, start, conditioner, voltmeter, component, stop, comput-
er, problem, cylinder, electric, starter, motor, battery, solenoid, electromagnet.

Exercise 3. Read and translate Text 1.

Text 1. Electrical System

HcmouHuk: ‘English for Car mechanics’ AHenutickuil 83bik 019 aBmomexaHuko8: yueob-
Ho-mMemoduueckoe nocobue no aHaautickomy s3viky. P.B. buueakyeBa. — Upkymck: T'ocydap-
cm6BeHHoe 6r00xcemHoe npogeccuoHanbHoe obpasobamenvHoe yupesicoeHue Hpkymckoll
obnacmu Upkymckuii mexHukym mawuHocmpoeHust um. H.I1. Tpane3rnuko6a, 2021. - 52 c.

Every vehicle needs electricity to provide current for lights and other electrical
equipment and to supply the necessary power for the ignition system. The electrical sys-
tem is equipment in a car which provides electricity to start the engine, ignite the fuel, and
operate the lights, windscreen wipers, heater and air conditioner.

One of the important components of an electrical system is the battery. The electri-
cal system starts and stops with the battery. While the vehicle is operating the electrical
system is energized and recharged by the alternator that is powered by the engine. When
troubleshooting an electrical problem start with the battery.
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By using a voltmeter determine if the battery has enough voltage to operate the elec-
trical system.

There are dozens of electrical components related to the electrical system; most in-
clude one or more of the following: alternator, battery, fuse, switch, relay, computer PCM,
fusible link, wire, and electrical connectors.

Exercise 4. Answer the questions to the text.

1. Why does any vehicle need electricity?

2. Why is the battery regarded an important component in the electrical system?
3. What device is used to determine the charge of the battery?

4. What components of the electric system do you know?

Exercise 5. Match the beginnings of the sentences (1-5) with the appropriate end-
ings (a-e).
1. The electrical system provides electricity to...  |a. check the battery first.
2. If there is an electrical problem in the car... b. the electrical system.
3. While the vehicle is operating the electrical sys-|c. use a voltmeter.
tem is energized and recharged...
4. The battery starts and stops... d. operate the lights, air conditioner,
heater and windscreen wipers.
5. When you need to determine if the battery has|e. by the alternator that is powered by
enough voltage,... the engine.

EXxercise 6. Read and translate Text 2.
Text 2. How the Starting System Works
HcmouHuk: https://www.howacarworks.com/basics/how-the-starting-system-works

To make an engine start it must be turned at some speed, so that it sucks fuel and air
into the cylinders, and compresses it.

The powerful electric starter motor does the turning. Its shaft carries a small pinion
(gear wheel) which engages with a large gear ring around the rim of the engine flywheel.
In a front-engine layout, the starter is mounted low down near the back of the engine.

The starter needs a heavy electric current, which it draws through thick wires from
the battery. No ordinary hand-operated switch could switch it on: it needs a large switch to
handle the high current. The switch has to be turned on and off very quickly to avoid dan-
gerous, damaging sparking. So, a solenoid is used — an arrangement where a small switch
turns on an electromagnet to complete the circuit.

Exercise 7. Answer the questions to the text.

1. What should be done to make a vehicle’s engine start?

2. How does the powerful electric starter motor function?

3. What does the starter require?

4. Why does the switch have to be turned on and off very fast?

EXxercise 8. Read and translate the dialogue. Act it out with a pariner.

Stas: Hi, Vlad!

Vlad: Hi, Stas! What are you searching the Web for?

S.: I am doing my homework for our English lesson tomorrow. I need to find the
definitions in English for some terms. Can you help me, please?

V.: Yes, sure. What terms do you need to explain?

S.: The electrical system, automobile battery, alternator and ignition.
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V.: Well. Let’s start with the electrical system. Here it is. The electrical system is an
equipment of a motor vehicle that provides electricity to start the engine, ignite the fuel,
and operate the lights, windscreen wipers, heater and air conditioner.

S.: Fine. What about the automobile battery?

V.: As far as I know it’s one of the important components in an electrical system.
Look. It’s written here that it’s the heart of the car’s electrical system. It is a lead-acid
storage battery in a motor vehicle.

S.: And I’ve found the description of the alternator. Did you know that it’s an old
term for an electronic generator? It produces alternating current.

V.: And the last one is ignition. They say it’s a mechanism that ignites the fuel in an
internal-combustion engine.

S.: Thank you very much for your help.

V.: Not at all. Good luck!

Exercise 9. Give a summary of one of the texts.

Exercise 10. Look through Unit 9 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 10. ELECTRICAL EQUIPMENT: BATTERY

Exercise 1. Read and memorize the words and word combinations to Texts 1-2
about the vehicle’s battery.
1. automotive battery aBTOMOOUIBHBIN aKKyMYJISITOP
2. rechargeable battery 6arapesi akkyMyJiITOpOB; Tlepe3apsi>kaemast 6aTapest
3. SLI battery akkymysistop SLI (3amyck, ocBeliieHure, 3aKUraHue)
4. traction battery TsroBast 6aTapest
5. electric vehicle anekTpomobusb
6. lead-acid storage battery CBMHIIOBO-KHUCJIOTHAsl aKKyMYJISITOPHasl OaTtapest
7. current TOK
8. voltage HarpsbkeHue
9. be recharged nonzapsiika
10. maintain o6ciTyXHUBaTh
11. buzzing noise xy>x>xaHue
12. hood kamnor
13. finite life span orpaHuYeHHBIN CPOK CITY>KOBI
14. undercharging Hegocraro4yHas 3apsiika
15. overcharging nepesapsi
16. battery discharge warning npenynpexxaeHue o pa3psae akKyMyJsiTopa
17. screen skpaH
18. infotainment nHpopMalIMOHHO-pa3BieKaTeIbHasl CUCTeMa
19. information cluster uadopmariioHHas cucteMa MoAEP>KKHA BOJUATEJIs
20. repercussions ocieCTBUs
21. Battery Saver Active function akTrBHast GyHKITHS 3KOHOMMHM 3apsijia baTapen
22. saver mode peXXuM 3KOHOMHH 3apsijia
23. electrical accessories anekTpuieckye MPUHAIJIEXKHOCTH
24. preserve COXpaHSITh
25. drain pacxoioBaTh
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Exercise 2. Read the international words and guess their meanings.

Battery, type, electric, energy, automobile, starter, motor, system, chemical process,
electrochemical, basis, test, regular, service, mechanic, chance, component, symptom,
problem, degrade, information, active, function, accessories.

EXxercise 3. Read and translate Text 1 using the wordlist from Exercise 9.
Text 1. Automotive Battery
HcmouHuk: https://electricalencyclopedia.blogspot.com/2011/11/automotive-battery-
working-principles.html

Part 1

An automotive battery is a type of rechargeable battery that supplies electric energy
to an automobile. Usually this refers to an SLI battery (starting, lighting, ignition) to pow-
er the starter motor, the lights, and the ignition system of a vehicle’s engine. An automo-
tive battery may also be a traction battery used for the main power source of an electric
vehicle.

Part 2

A lead-acid storage battery is an electrochemical device that produces voltage and
delivers electrical current. The battery is the primary ‘source’ of electrical energy used in
vehicles today. It’s important to remember that a battery does not store electricity, but ra-
ther it stores a series of chemicals, and through a chemical process electricity is produced.
Basically, two different types of lead in an acid mixture react to produce an electrical pres-
sure called voltage. This electrochemical reaction changes chemical energy to electrical
energy and is the basis for all automotive batteries.

Part 3

Test your battery on a regular basis, including when you have your car serviced, be-
fore long trips or after it’s been recharged. Maintain all areas/parts of your vehicle as di-
rected in your owner’s manual and/or by your mechanic. This will reduce the chance of
other engine components draining power from your battery. It’s not always the battery’s
fault when a car doesn’t start, but often a symptom of other problems.

Part 4

There’s nothing but a loud buzzing noise coming from under the hood when you try to
start your car. It’s time to pull some maintenance on the battery. Automotive batteries have a
finite life span. Undercharging, overcharging and heat all team up to degrade your battery.
Poor electrical connections make it more difficult for even a good battery to do its job.

Exercise 4. Match Parts 1-4 with the titles (a-d).

Part 1 a. Basic Battery Care

Part 2 b. Maintenance and Storage of Automotive Batteries
Part 3 c. An Automotive Battery

Part 4 d. Basics of a Lead-acid Storage Battery

EXxercise 5. Translate the sentences into English.

1. ABTOMOOW/IbHBIN aKKyMYJIITOpP — 3TO THII Ilepe3apsbkaeMou OaTapeu, KOTOpast
cHabkaeT aBTOMOOWIb 3JIEKTPUYEeCKOW 3Heprued. 2. AKKYMYJISITOP SIBJISIETCSI OCHOBHBIM
«UCTOYHHUKOM» 3JIEKTPUUECKON 3HEepruu, UCIOJIb3yeMOU CeroJHsl B TPAHCIOPTHBIX Cpe-
cTBaX. 3. CBHMHIIOBO-KMCJIOTHAsl aKKyMYyJISITOPHasi 6atapesi — 3TO 3JIeKTPOXUMUYECKOoe
YCTPOMCTBO, KOTOPOe BhIpabaThIBAaeT HANPSDKEHUE U MO/IaeT 3JIeKTPUIeCKui TOK. 4. Pery-
JISIPHO TIPOBepsiiTe aKKyMYJISITOp, B T. 4. BO BPeMs TeX00CTy>KUBaHUsI aBTOMOOWIISL, Tiepef
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JUTUTEJIbHBIMU T10e3/IKaMH WJIM TTocJie ero nmoa3apsaku. 5. Korga aBromobuwsib He 3aBOJUT-
Csl, 3TO He BCerjja MPOUCXOOUT MO0 BUHE aKKyMYJISITOpPa, HO 4acCTO SIBJISIETCS MPHU3HAKOM
npyrux npobsem. 6. ABTOMOOWIIbHbIE aKKYMYJISITOPBI UMEIOT OTPAaHUYEeHHBIN CPOK CITY>K-
6b1. 7. HemocTaTouHas 3apsiika, repe3apsiji U HarpeB MPUBOJSIT K YXYAIIIEHUIO COCTOSIHUS
Balllero akKyMyJIsiTopa.

Exercise 6. Answer the questions to the text.

1. What is an automotive battery?

2. What does a battery store?

3. What do you know about the basic battery care?

4. How do you know it’s time to pull some maintenance on the battery?
5. What can degrade your battery?

EXxercise 7. Read and translate Text 2 using the wordlist from Exercise 1.
Text 2. What Does Battery Discharge Warning Mean?

Hcmounuk: https://mechanicask.com/battery-discharge-warning-meaning/

The battery discharge warning means that your car’s battery is getting discharged
more than it is getting charged, indicating that your car might run into electrical problems
soon. This warning will be displayed on either screen of your car, the infotainment, or the
information cluster.

Battery discharge can have severe repercussions, whereas it can also be a symptom
of something serious.

Some cars come with a Battery Saver Active function, which will put the vehicle in
battery saver mode. This will turn off non-essential electrical accessories to preserve the
battery.

Most of the time, a battery discharge warning will come up when the engine is off,
and your car is still draining energy. However, sometimes, you might get this warning
message while driving, indicating a more severe problem.

As to battery discharge warning message function, it may be rather irritating. Kia
models are well known for getting the battery discharge warning message when using the
radio or other electronic devices while stationary. While this is a good thing, the message
can get the driver really annoyed as there is no way to turn it off.

Another popular car make that have this common problem is Hyundai. As reported
on Hyundai Forums by multiple owners, most Hyundai models will alert you as soon as
your engine is OFF and the air conditioning is running or listening to the radio.

Other popular automakers that have this issue include BMW, Ford, Honda and
Toyota.

Exercise 8. What could cause battery discharge when the engine is off? Match the
actions that can cause battery discharge (1-8) with their descriptions (a-h).

Hcmounuk: https://mechanicask.com/battery-discharge-warning-meaning/
1. Listening to |a. Sometimes the battery discharge isn’t in your control. Extreme weath-
the radio er is an act of nature. When it is too hot or too cold, it can harm the
charging of the car’s battery. Ideally, you should park your vehicle in a
garage during the winter to prevent battery discharge from happening.
2. Loose ter-  |b. An old battery is another cause of unusual battery discharge. The cells
minals cycle of an aging battery is almost nearing the end. It can get discharged
sooner than usual. As soon as you park the car, the battery will lose its
charge.
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3. Extreme
weather

c. A parasitic drain is another possibility that could drain your battery. All
things ranging from windscreen wipers, power windows, electronic steer-
ing, to power and heated seats are operated using electric current. So, a
malfunction in any component can draw excessive current from the bat-
tery. This parasitic loss can lead to a more significant battery discharge.

4. Old battery

d. Many cars give a warning beep if you left the headlights on while
leaving the car. Nobody can blame someone after a long workday if they
forget to turn off the headlights. Headlights are the highest power-
draining component in a car’s electrical system so that they can discharge
the battery very soon.

5. Chargers are
left plugged in

e. Climate control is another system that draws power from the battery
even when the engine is not running. The thing with climate control is
that it is a necessity; you have to turn it on. But keeping it on for too long
can discharge the battery rather quickly.

6. Parasitic
drain

f. Features in cars are helping us, but they are also hurting us in some
places. Charging ports are supplied in most modern cars. If you acci-
dentally leave your mobile plugged in for charging while the engine is
off, it will drain the battery, and eventually, the car will warn you.

7. Head lights

g. When the car is parked, it is very common that we turn on the ignition

control is left
on

are left on switch and start listening to the radio. Mind you, that radio is an electri-
cal device that draws power from the battery. Listening to the radio while
the engine is off will cause your battery to drain.

8. Climate h. Loose terminals are a battery killer. These terminals can result in loss

of charge even when the car is not running. You should watch out for
loose terminals if you want to avoid the inconvenience of your battery
getting discharged.

Exercise 9. What could cause battery discharge when the car is running? Maitch
the scenarios where you could get a battery discharge warning while driving (1-7) with
their descriptions (a-g).

HcmouHuk: https://mechanicask.com/battery-discharge-warning-meaning/

1. Poor ground
connection

a. The car’s charging system consists of several components such as
starter motors, alternators, and sensors. When any of these components
aren’t working correctly, your battery will be discharged sooner than ex-
pected.

2. Short drives

b. A worn-out serpentine belt reveals itself in the form of a drained bat-
tery. It is mainly responsible for providing power to the alternator, which
then makes the current. If power is lost in slippage, the battery isn’t
charged correctly.

serpentine belt

3. Faulty c. Ground connections play an important role in protecting the car
charging against potential fires due to a short circuit. But a poor ground connec-
system tion can cause your battery to discharge. The current flowing into the
ground instead of charging the battery can be the reason.

4. Corroded d. A weak battery would not charge anyway. No matter how much you
battery drive, even if the alternator and serpentine belt are working correctly, it
terminals would ultimately get drained.

5. Worn-out e. Driving the car charges the battery; it is true. But short drives do the

opposite of that. They don’t give enough time for your car’s battery to
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get charged. And if you use stereo or charging ports on this short drive,
then it is most likely you will end up with a discharged battery.

6. Weak battery |f. An alternator is the main component of a car’s charging system. If its
life has ended, it won’t function correctly. An alternator goes out after
80,000 miles and stops charging the battery.

7. Bad alterna- |g. The physical condition of the battery is also important. If battery ter-
tor minals are corroded or have a white deposit on their surface, then it
won’t allow the battery to charge. Even when the car is running, the bat-
tery will not receive any charge.

Exercise 10. Read the car mechanic’s recommendations below and make a list of

things you may do to fix a battery discharge.
Text 3. How Do You Fix a Battery Discharge?

Hcmounuk: https://mechanicask.com/battery-discharge-warning-meaning/

If your car battery is losing its charge, you can do a few things. By following the be-
low guide, you can attempt to fix a battery discharge.

1. Check Electrolyte

The first and foremost step is to check the electrolyte levels. How many times it has
happened that you didn’t check electrolyte levels in the battery for months. It gets drained,
and your car won’t start. The cause being there is no electrolyte in the battery to supply
current across terminals.

2. Jumpstart

Jumpstart is the oldest technique to put some life into a discharged battery. Take
jump wires and connect your battery to a good battery. If you are lucky enough, the car
will start, and once it starts, the alternator will recharge it again.

3. Get it Recharged

If nothing is working, then try to charge the battery externally. Multiple external DC
(direct current) chargers are available in the market. Or you can visit a battery shop where
they will charge it for $10-20.

4. Replace the Battery

This is the last resort if nothing is working. You checked electrolyte; you tried to
jumpstart it and tried charging it. The car starts, but the battery is drained as soon as you
turn off the engine. Then it’s time to get a new battery. When it is time to replace the bat-
tery, your Battery Warning light will come on as well, indicating there is a problem with
your electrical system. This will cost you between $45 to $250, depending on the make
and model of your car.

Exercise 11. Translate the sentences into English.

1. IlepBbIM ¥ CcaMbIM Ba>XHBIM IIIaTOM SIBJISIETCSI IPOBEPKAa YPOBHSI 3JIEKTPOJIATA. 2.
[TpukyprBaHue — 3TO CaMbIi CTapblii METO/I, TTO3BOJISIFOIIUN TPOJIJIUTh CPOK CITY>KObI pas-
PSPKEHHOT0 akKyMmyJisitopa. 3. Ecim Hudero He paboTaet, monpoOyiTe 3apsSiuTh aKKyMy-
JIITOP C TIOMOIIBIO BHEIITHEro 3apsiTHOTO yCTPOMCTBA MOCTOSIHHOTO ToKa. 4. [lomensiiiTe
Balll aKKyMYJISITOP HA HOBBIM, eCJIA OH Pa3psiKaeTCsl KaXKIbli pa3, KaK TOJIbKO Bbl BBIKJIIO-
yaeTe JIBUraTellb.

Exercise 12. Work in pairs, one of you is a car mechanic and the other is a client.
Read the dialogue based on ideas from Text 3. Act it out.

Mechanic: Good morning! How can I help you?

Client: Morning! There is a problem with my car battery. It is constantly losing its
charge.
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M.: I see. Let’s check electrolyte level first. Well, it’s ok. Have you recharged it
with an external DC charger?

C.: Yes, I have. The car starts, but the battery is drained as soon as I turn off the en-
gine.

M.: Then I am afraid it’s time to buy a new battery. I can recommend you a good
battery shop.

C.: Thanks a lot!

M.: You’re welcome.

EXxercise 13. Give a summary of one of the texts.

Exercise 14. Look through Unit 10 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 11. ELECTRICAL EQUIPMENT: GENERATOR

EXxercise 1. Read and memorize the words and word combinations.
. generator reHepaTop

. automotive industry aBToM0OOHJIbHAS ITPOMBIIILIEHHOCTD

. DC nocTostHHBIN TOK

. maintenance o6cTy>XUBaHUe

. reliability Hagé>XXHOCTB

. provide power obecrieduThb TUTaHHe (CUCTEM)

. engine compartment MOTOPHBIN OTCEK

. bracket kpoHIITENH

. engine block 610k nBUTaTENS

10. drive belt npuBoiHOM peMeHb

11. crankshaft pulley mikuB kosieHuaToro Bana

12. storage battery akkymyssitopHasi 6aTapest

13. revolutions of the crankshaft o6opoTb! Bpaiiienusi kKojgeH4aTOro Baja
13. voltage regulator peryssarop HanpspkeHus

14. amount of output voltage BeJTMuMHA BHIXOJHOTO HATIPSIKEHUSI
15. power IpUBOJIUTD B JIEWCTBUE; TUTATh

16. on-board network 6opToBasi ceTb aBTOMOOWIIS

17. charge 3apsoxaThb

18. electromagnetic induction ajieKTpOMarHuTHasE UHAYKIIMS
19. terminal BeIBOS

20. stator winding o6bMoTka cTaTopa

21. rotor potop

22. bearing 11apUKOBBIM HOJIIIAITHUK

23. crankshaft konen4aTbiit Ban

24. belt pemMeHb; peMeHHasl repefiada

25. uneven HepaBHOMEPHBII; HeyCTOWYMBBIN; HEITIOCTOSIHHBIN
26. speed of rotation yacTtoTa BpaiiieHusI

27. RPM (revolutions per minute) 41cjio 000pOTOB B MUHYTY
28. feed uTaTh; OCYIECTBIISATH TUTAHKE

29. excitation Bo30y>kJleH/e; HAMarHUYMBaHUe TOKOM

30. voltage BosibTaXx, HaNpsLKeHUe

31. output BBIXO/; MOIIIHOCTh HA BBIXOJIe; BEIBOJIHOW (KOHTAKT)
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32. jumping cKaykooOpa3HOe M3MeHeH e

33. unacceptable HegomycTUMBINM, HETIO3BOJIUTEIbHBIN, HEIIPHUEMJIIEMbIN

34. stable voltage cTabuibHOE HaMpsbKeHre OAMHAKOBOM BeTMYUHbI

35. adjustable voltage perynvpyeMoe HamnpsbkeHHe

36. relay regulator (pesyieiiHbIi) peryJsiToOp HalpspPKeHUs

37. ‘monitor’ the voltage «perynupoBaThy» HalpspbKeHUe; MOAIep>KUBATh Halpsike-
HUe B OlpejieJIeHHbIX MpeJieyiax

38. battery terminal BbIBO/, IOJIFOC aKKYMYJISTOPHOM OaTapen

39. current indicator UHAMKATOpP TOKa

40. correct cTabMIM3MPOBaTh; BHOCUTh KOPDPEKTHUPOBKY B HaTIPSDKEHHE

40. power supply nuTaHue; nuTaroias CeTb

41. upper allowable mark makcumanbHO JIoITyCcTHMOE 3HaUeHHe

42. circuit mienb

43. resume BO300OHOBIIATH, ITPOJIOJIKATh (IIOCIIe epephiBa); HAYMHATH CHOBA

44, alternating three-phase voltage TpéxdasHoe HampspkeHHe IMepeMeHHOI'O TOKa;
TpéxdasHoe niepeMeHHOe HalpsiKeHue

45. constant MOCTOSTHHBIH

46. rectifier bridge BbImpsiMUTeBbHBIN OJI0K / TUOIHBIN MOCT / BHIIPSIMUTEITH

47. diode nuon

48. mode of operation pexxuM paboTbHI

49. warm up nporpeBaThb(cst)

50. discharged pa3psbkeHHbIN

51. recharge nogzapsokathb

52. emergency mode aBapUMHBIA peXUM

53. maximum load MakcuMaJsibHas Harpy3ka

54. turn on BKJIIOYATh

55. energy consumers yCTPOMCTBa, MOTPebJIstole TOK; IOTpebuTen

56. glass heaters oborpeBaresnu cTekoi

57. cabin canoH (aBTOMOOHJIS)

58. malfunction cbo#, HencIIpaBHOCTh

59. worn U3HOIIIeHHbIN; UCTEPTHINA

60. broken ocnabienHbii, pBaHbI, TOPBABIIUICS

61. poor contact 1JI0X0¥M KOHTaKT

62. damage noBpexnenue; gedekT, MoJIOMKa; HEMCIIPAaBHOCTh

63. charging circuit 3apsigHBINA KOHTYP

64. breakdown mosnomka; c6oit

65. slip ring KOHTaKTHOE KOJIBI[O

66. sparking rckpenue; uckpoobpa3oBaHue

67. voltage drop majieHue HanpsKeHUsI

68. drive belt nmpuBoHOM peMeHb

69. slippage npockasnb3biBaHKe; CKOIbXeHWe

70. tension HaTsDKeHHe

71. generator pulley mkuB reneparopa

72. stretch TepsATh 371aCTUYHOCTD, PACTATUBATHCS, YAJIUHITHCS

73. sag IpoBUCaTh; 0CjlabeBaTh

74. squeak BU3T, CKPHIT; pe3KUi 3BYK

75. brush métka (111éToyHOTrO Yy371a)

76. graphite rpaduT; rpadUTOBBIN

77. natural wear-and-tear ecTeCTBeHHbIN U3HOC
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78. alternator reHepaTop nepeMeHHOI'0 TOKa

79. sharp increase pe3koe yBejiiueHue

80. dirt rps3b

81. moisture BIaXXHOCTb, CBIPOCTb; BJlara

82. leaking oil mpoTeuka Maciia

83. oxidation okucienue

84. ‘mass’ «macca»

85. undercharging pa3spsizika HH>Ke JIOIyCTUMOTrO Mpeiesa

86. stove neuka, oborpeBaTesib

87. subwoofer ornmenbHasi HM3KOYACTOTHAsT KOJIOHKA, HU3KOYACTOTHBIM TUHAMHUK,

cabBydep
88. headlight dpapa (Ha mepegHeit 4aCcTH TPaHCIIOPTHOTO CPeJICTBA)

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

Generator, industry, battery, modern, compact, individual, production, technologies,
mechanical, energy, electrical, function, system, start, starter, electricity, bracket, block,
parallel, geometric, progression, regulator, control, sensor, operation, element, problem,
maximum, recommend, climate, cabin, process, audio, result, designed, electromagnetic
induction, rotor, voltage, stable, relay, indicator, correct, volt, stop, cycle, diode, graphite,
symptom, voltmeter, phase, corrosion, mass.

Exercise 3. Read and translate the text.

Text 1. The Device and Principle of Operation of a Car Generator
Sources: https://avtotachki.com/en/generator-avto,
https://a6s.info/en/electronics/151-generator-malfunctions

The generator appeared in the automotive industry at the beginning of the 20th cen-
tury along with the battery, which required constant recharging. These were huge DC
nodes requiring constant maintenance. Modern generators have become compact, the high
reliability of individual parts is due to the introduction of new production technologies.

Automobile generator is a unit that converts mechanical energy into electrical ener-
gy and performs the following functions:

— provides a constant and continuous battery charge when the engine is running;

— provides power to all systems during engine start, when the starter consumes a
large amount of electricity.

The generator is installed in the engine compartment. Due to the brackets, it is at-
tached to the engine block, driven by a drive belt from the crankshaft pulley. An electric
generator is connected in an electrical circuit in parallel with the storage battery.

The battery is charged only when the generated electricity exceeds the battery volt-
age. The power of the generated current depends on the revolutions of the crankshaft, re-
spectively, the voltage increases with the revolutions of the pulley with a geometric pro-
gression. To prevent overcharging, the generator is equipped with a voltage regulator that
adjusts the amount of output voltage, providing 13.5-14.7V.

The car generator is designed and works as follows. Actually, the electricity used to
power the on-board network and charge the battery is generated by electromagnetic induc-
tion. It is removed from the terminals of the stator windings, inside which the rotor rotates
on two bearings. The rotor is driven by the crankshaft of the engine, to which it is con-
nected by a belt.

The first feature that you need to know about is the uneven speed of rotation of the
generator rotor. It depends entirely on what RPM the engine is running at. Accordingly, if
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the rotor were fed (for excitation) with the same voltage, then at the output of the genera-
tor we would get a jumping voltage, which is unacceptable for the car's on-board network.

This problem is solved quite simply. The rotor is not supplied with a stable voltage,
but an adjustable one. The relay regulator is responsible for this, which ‘monitors’ the volt-
age at the battery terminals, and, depending on the current indicators, corrects the power
supply to the rotor. Roughly speaking, when the generator output voltage reaches the upper
allowable mark (for example, 14.4 volts), the relay-regulator circuit stops powering the ro-
tor. The output voltage drops, the rotor resumes excitation, and so on in a cycle with a very
high frequency. Due to this, the voltage of the on-board network is constantly maintained at
the same level, and does not depend on the speed at which the car's engine is running,

The second feature of the car generator is that it generates an alternating three-phase
voltage. And to power the on-board network and charge the battery, it must be constant.
To solve this problem, the generator is equipped with a rectifier bridge consisting of di-
odes. As a rule, the rectifier has six main diodes (two for each phase), as well as three ad-
ditional ones.

Exercise 4. Answer the questions to the text.

1. What can you tell about modern generators?

2. What functions does automobile generator perform?

3. Where is the generator installed in a vehicle?

4. What does the power of the generated current depend on?

5. What is the voltage regulator used for?

6. What is the electricity used for on-board network and the battery generated by?

7. What is the rotor driven by?

8. What are the two features of the car generator?

9. What is a relay regulator used for?

10. Does the voltage of the on-board network depend on the speed of the car's en-
gine?

11. Why is the generator equipped with a rectifier bridge?

12. How many diodes does the rectifier have?

EXxercise 5. Read and translate Text 2 with the wordlist in Exercise 1.
Text 2. Why Does a Car Need a Generator?
Hcmounuk: https://avtotachki.com/en/generator-avto

In a modern car, almost every system is controlled by sensors that record their dif-
ferent modes of operation. If all these elements worked thanks to the battery charge, then
the car would not even have time to warm up because the battery would be completely
discharged. So, to solve this problem a generator is installed in a car. It works exclusively
when the internal combustion engine is on and is needed to:

— Recharge the battery.

— Provide sufficient energy for each unit of the car’s electrical system.

— Perform both functions in emergency mode or at maximum load — to feed the bat-
tery and provide energy to the vehicle’s electrical system.

To prevent the battery from discharging while driving, it is not recommended to turn
on many energy consumers at the same time. For example, in winter, some drivers turn on
the car’s climate system and glass heaters while warming up the cabin, and to make this
process less boring they also switch on their powerful audio system. As a result, the gener-
ator does not have time to generate so much energy and it is partially taken from the bat-

tery.
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Exercise 6. Mark the following sentences as True or False.

1. The generator provides all units of the car’s electrical system with electric power.
2. The generator recharges the battery when the engine isn’t running. 3. If a lot of energy
consumers are switched on, the generator takes some energy from the battery. 4. When the
load is at maximum, the generator can’t feed the battery as well as supply energy to the
vehicle’s electrical system.

Exercise 7. Read a short list of typical generator faults (1-6). Match these mal-

Junctions with their descriptions (a-f).
Information source: https://a6s.info/en/electronics/151-generator-malfunctions

1. Worn brush-
es

a. The slip rings are located on the generator rotor shaft. They are made
of copper, and therefore wear out over time. The symptoms of this mal-
function are exactly the same as in the case of brushes — sparking, volt-
age drops, as well as a complete failure of the generator.

2. Worn slip
rings

b. Drive belt slippage can be caused by several reasons. Firstly, its insuf-
ficient tension. Secondly, getting water from puddles or engine oil on the
generator pulley. Thirdly, the belt stretches over time, sags, and also be-
gins to slip periodically. Very often, belt slippage is determined by the
characteristic squeak that is heard when the engine starts, as well as im-
mediately after turning on the load.

3. Slippage of
drive belt

c. The most common failure associated with brushes is their natural
wear-and-tear. When the graphite wears out, the brushes are simply not
long enough to power the rotor. As a rule, this malfunction manifests it-
self in the form of abundant sparking inside the generator.

4. Broken drive
belt

d. The primary symptom of a broken alternator belt is a warning light on
the instrument panel, indicating that the battery is not charging. A sec-
ondary symptom is a low voltage on-board network. When everything is
working normally, the voltmeter should show at least 13.8-14.5 volts. If,
while driving, the voltage drops to 12 volts, this means that the on-board
network is powered only by the battery. The generator is faulty.

5. Poor contact
or damage in
the battery
charging circuit

e. Since there are three phases in a car generator, the rectifier bridge also
consists of three branches — two diodes each. When a breakdown of one
of the diodes occurs, a sharp increase in voltage in the vehicle's on-board
network can be observed. A breakdown is when a diode begins to pass
current in both directions, but it should only in one.

6. Breakdown
of rectifier
bridge diodes

f. In most cars, ground is connected to the engine somewhere at the bot-
tom. Dirt, moisture, temperature differences, leaking oil and other fac-
tors lead to oxidation and corrosion of the joint. It manifests itself in the
form of several symptoms. Firstly, due to a bad ‘mass’, there may be
voltage drops on the vehicle’s on-board network. As a result, there is a
systematic undercharging of the battery. Secondly, there are significant
voltage drops when a serious load is turned on — a stove, an air condi-
tioner, a subwoofer, headlights, and so on.

Exercise 8. Read the dialogue between a mechanic and a client. Act it out. Make
your own conversation based on the ideas from Exercise 7.

Mechanic: Good morning! What’s the problem this time?

Client: Morning! Well, I can hear a strange squeak every time the engine starts and
immediately after turning on the load.
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M.: Most probably, there is a problem with the drive belt of the generator. Can you
describe this strange squeak in more detail? What’s it like?

C.: Yes, sure. It is like a whistle.

M.: It looks like the drive belt slippage.

C.: Slippage?... What can it be caused by?

M.: There are several reasons. Firstly, its insufficient tension. Secondly, getting wa-
ter from puddles or engine oil on the generator pulley. Thirdly, the belt stretches over time,
sags, and also begins to slip periodically.

C.: Oh, I see. By the way, I can hear this whistle in rainy weather.

M.: It means that water enters the generator pulley.

C.: Okay. And are you going to replace the drive belt?

M.: Well, there are two options. It can be either tightened or replaced with a new
one. The first one is cheaper.

C.: Well, let’s tighten it, then.

Exercise 9. Give a summary of one of the texts.

Exercise 10. Look through Unit 11 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Book 3

Unit 1. VEHICLE TECHNICAL MAINTENANCE:
CHECKING ENGINE OIL AND COOLANT

EXxercise 1. Read and memorize the words and word combinations.
. technical maintenance TexHr4yeckast 3KCIUIyaTaIus
. remedy NMPUHUMATh Mephbl; YCTPAHSITh HEUCIIPABHOCTh
. in a timely manner cBoeBpeMeHHO
. safe and reliable operation 6e3omacHast u 6e30TKa3Hasi paboTa/3KCILTyaTaIlHsI
. monitoring MOHUTOPWHT; KOHTPOJIb; aBTOMaTH4ecKasl JUarHOCTHKA
. Inspection NMpoBepKa; OCMOTP
. hood kanor
. underbody Hu3 Ky30Ba (aBTOMOOWIIS)
. exterior BHEIITHUM BU/I
10. inside BHyTpeHHSIs1 YaCTh; BHYTPU
11. check npoBepka; KOHTPOJIb; TPOBEPSITh
12. engine aBUraTesib; MOTOP
13. liquid >xuaKocTb
14. oil macno; xwumkas cMa3ka
15. belt pemeHnb
16. hose nutanr
17. suspension nojBsecka
18. steering system cucTema pyJieBOro yIrpaBJleHus
19. lighting cpenicTBa ocBellieHUs
20. perform BBITIO/IHSIT; COBEpPIIATh; MPOU3BOAUTD; POBOAUTH
21. vehicle inspection TexocMoTp
22. engine oil MmoTopHOe Macio
23. mechanical component MexaHW4YeCKu KOMIIOHEHT, MexaHHW4YecKasl JleTalib (Co-
CTaBHAasl 4YaCTh) B YCTPOUCTBE WIH CUCTEMe

OO U WN -
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24. lubricated cmazanHBIM (0COOEHHO KaKWM-JI. PAaCTBOPOM HJIM BEIECTBOM IS
60JIbIIIer0 CKOTbXEHNST)

25. low oil level Hu3kuI ypoBeHb Macyia; HeIOCTATOYHOE KOJIMYeCTBO Macjia

26. extensive damage HeBOCCTAaHOBMMBIN YPOH; Cepbe3HOe MOBpeXieHue

277. bearing ONOPHBIN MOIITAITHUK

28. crankshaft kosieHBa1, KoJleHYATHIN Bajl

29. oil pump MacJisIHBINM HacoC

30. lubricating oil cMa3ouHOe Macio, cMa3Ka

31. friction TpeHue

32. heating Harpes

33. touch conpukacaTbcs

34. foam neHuTHCS, 06PA30BHIBATH MTEHY; BCTIEHUBATHCS

35. insufficient B HelocTaTOYHOM KOJIMYECTBE; TIOXOH; HECOOTBETCTBYIOLIUH

36. engine oil level ypoBenb mMacia B iBurarese

37. quality kauecTBO; COpPT; CBOMCTBO

38. density IIJIOTHOCTD; TYCTOTA; BSI3KOCTh

39. mixing of liquids nepemermBanye XuUaAKOCTEH

40. odor change uameHeHue 3amaxa

41. irregularity oTkJI0HEHHEe OT HOPMBbI

42. examination ocMOTp; o0OceioBaHue; POBEpKa

43. remedy mpyHUMAaTh Mepbl; YCTPAHSITh HEUCIIPABHOCTD

44, preparation moJiIroToBKa

45. level surface poBHasi TOBEpXHOCTh

46. tilted HakpeHEHHBIN, HAKJIOHEHHBIN

47. dipstick (MacysHbIit) IIyI; MacJIOU3MEPUTENTbHBIN CTepXKeHb

48. dipstick lever kpsillika MacJIsiHOTO IyIia

49. brightly colored okpatiieHHbIN B SpKUH I[BET

50. pull out BbITaCKMBATh, BHITITUBATDH, U3BJIEKATh

51. wipe BbITHpaTh, NIPOTUPATh

52. measuring mark mMeTka; OTMeTKa

53. measuring tube m3mepuTenbHas TpyOKa; NMpUKpeIUieHHas K OJIOKY HHAJIMHAPOB
TpyOKa

54. measurement u3aMepeHue; 3aMep

55. markings pazaMeTka

56. maximum value MakcuMaJibHOe 3HaUeHHe; MaKCUMaJIbHbIM 00BEM (MacJia)

57. coolant oxyaxxaroiias *XUAKOCTb; OXJIaJIUTeJIb; XJ1a/lareHT

58. freezing 3amep3aHue, 3aCThIBaHKE; 3aMOpaKUBaHHE

59. overheat neperpes

60. freezing point Touka 3amep3aHusi, TeMIepaTypa 3aMep3aHusl

61. excess heat u3beITOYHOE TEILIO

62. radiator paguaTop

63. serious damage cepbé3HOe MOBpeXXJIeHUe

64. distilled water qucTuIMpOBaHHAsS BOjIA

65. engine block 6510k MIMHAPOB (HBUTATEJIST)

66. cooling system crcrema oxyaxaeHus

67. antifreeze anTrdpu3

68. refrigerant xjagareHT

69. composition cMeck; COCTaB; CTPYKTYypa

70. refill monvBKa; noMMBaTH
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71. dilute pa36aBiiTh; pa3KuXKaTh; pa3BOAUTD

72. hydrometer apeometp (ripu6op 1151 onipejiesieHUs TVIOTHOCTHU XKUJIKOCTEH)

73. refractometer pedbpakTOMeTp; U3MepPUTEJIb ITPeIOMIIeHHs

74. level ypoBeHb

75. quality kauecTBO

76. cold xonogHbIHA

77. burn obxuraTh

78. tank pacuMpuTenbHbINA 0a4Y0K

79. mark pucka

80. reading area on the tank mecTo Ha kKopmyce 6auka, IJie HAXOASTCS PUCKH, YKa-
3bIBAIOIIMEe MUHUMAaJIbHbIA ¥ MaKCUMaJIbHbIA YPOBHU

81. prepared mixture MoJir0TOBJIEHHYIO CMECh

82. tester TecTep; KOHTPOJILHO-U3MEpPUTETbHbIN ITPUO0OP

83. upright position BepTHkaIbHOE TIOJIOXKEHHE

84. coolant tank 6ak g oxJiaXkgaroinen KUIKOCTU

85. squeeze CXXUMaTh; CHABIUBATh

86. rubber pe3arHOBBII

87. pump rpy1uia

88. meter n3MepHUTeJIbHBIN ITPUOOP

89. liquid >xuaxocThb

90. read the freezing point mocMoTpeTh TeMiiepaTypy 3aMep3aHusi (Ha IIKaje apeo-
MeTpa)

91. put a drop or two KanHyTb

92. gauge plate cTeki0 IPU3MBI

93. lower the lid onycTuTh IP>XHMHOE MaTOBOE CTEKJIO; 3aKPBITh KPBIIIKY

94. sample mpoba paboueit XKUIKOCTH

95. turn toward HanIpaBUTH Ha

96. light source ucrounuk cBera

97. eyeglass okymnsip

98. coolant protection level TemnepaTypy Haudasia 3amep3aHus (KpUCTaJLIM3aIlAN)
aHTUPpU3a

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

Technical, defect, potentially, serious, manner, regular monitoring, individual sys-
tems, components, control, inspection, exterior, section, mechanical, function, result, prob-
lems, mix, periodically, examination, typically, minimum, maximum, distance, litre, tests,
normal, radiator, distilled, temperature, antifreeze, mixture, refractometer, testing, posi-
tion, hydrometer, tester, vertical.

EXxercise 3. Read and translate Text 1.
Text 1. Engine Oil and Coolant Checks
Sources: https://autoedu.info/en/auto-mechanic/technical-maintenance/

Technical maintenance of the vehicle ensures that any defects that could potentially
cause serious and costly vehicle crashes are remedied in a timely manner. In order to have
a safe and reliable operation of the vehicle, regular monitoring of individual systems and
components is required. Control checks include inspection under the hood, under the vehi-
cle (underbody), exterior, and certain checks inside the vehicle. Checks of the engine, all
liquids, and oil, belts, hoses, suspension, steering systems, lighting, and others are per-
formed. Such vehicle inspections should be done regularly.
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Engine oil check

Engine oil is required for the vehicle’s mechanical components to be lubricated and
to function properly during operation.

Low oil levels can cause extensive damage to the engine bearings and crankshaft.
When the level is too low, the oil pump cannot deliver the required amount of lubricating
oil, there is an increase in friction, heating, and damage to the bearings.

When the oil level is too high the crankshaft touches the oil during operation, creat-
ing a foam so that the bearings receive air instead of oil, resulting in insufficient lubrica-
tion and damage to the engine components. Such problems can be prevented by regular
checks of the engine oil level.

Besides the oil level, quality such as color, density, mixing of liquids, and odor
change is controlled. The engine oil level and quality should be checked periodically. If
any irregularity is observed during the examination, a more thorough examination should
be carried out immediately to identify and remedy the cause.

To check the engine oil level and quality, follow these steps:

1. Vehicle preparation: Before checking the oil level, place the vehicle on a level
surface so that it is not tilted. Always check engine oil with the engine off.

2. Preparation of dipstick: The dipstick lever is usually brightly colored or it says
‘OIL’. Pull out and wipe the dipstick, identify measuring marks and replace it back into
the measuring tube.

3. Oil level measurement: Remove the dipstick again and read the oil level. The
markings on the dipstick typically have lines indicating the minimum and maximum value
of the oil level. Most often, the distance between these two values is 1 liter of oil.

4. Qil quality control: After reading the level, evaluate the color, density and odor of
the oil. If any irregularity is observed, additional tests should be performed to find out a
cause that changes the normal oil level or quality.

Engine coolant check

A low coolant level or freezing of the coolant can cause the engine to overheat,
therefore, the coolant level, condition, and freezing point are periodically checked. The
engine cooling system depends on the coolant that transfers excess heat from the engine to
the radiator. Engine overheating can cause serious damage.

Distilled water with a freezing point of 0 °C is used for the coolant. In winter, when
the temperature is below 0 °C, the water freezes and expands. In this condition, it may
cause the engine block, head, radiator, and other parts of the engine and cooling system to
break. Antifreeze is used to protect the refrigerant from freezing. Depending on the com-
position of the mixture of antifreeze and water, the coolant has its freezing point. Frequent
refilling of water into the cooling system dilutes the mixture and raises the freezing point
of the coolant. Therefore, besides the level, the freezing point of the coolant is also meas-
ured. Measurement can be done with a hydrometer and a refractometer. If the freezing
point is estimated to be insufficient then it should be amplified by adding antifreeze to the
refrigeration system.

To check the coolant level and quality, follow these steps:

1. Preparation for testing: The check is done when the engine is cold, because when
the lid is removed, hot coolant can burn us. Locate tank position. Check the marks and
wipe the reading area on the tank.

2. Level check: Read the coolant level in the tank. If the level is low, add coolant.
We can add distilled water, prepared mixture of antifreeze and water or just antifreeze.

3. Testing antifreeze with a hydrometer: Place the tester in an upright position and
place the hose in the coolant tank. Gently squeeze the rubber pump all the way in and then
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let the meter to be filled with the liquid. Keep the hydrometer vertical and read the freez-
ing point of the coolant.

4,

Testing antifreeze with a refractometer: Put a drop or two of coolant on the gauge

plate. Lower the lid to the sample, look in the eyeglass turning the refractometer toward

the light

source, and read the coolant protection level.

Exercise 4. Answer the questions.

O UTRNWDN —

9

10.
11,
12,

or odor?

13.
14.
15.
16.
17.
18.
19.
20.

21

22.

. What does technical maintenance of the vehicle ensure?

. What systems and components must be controlled regularly?

. Why does a car require engine 0il?

. What troubles can low oil levels cause?

. What can too high oil level result in?

. Why should the oil level be checked?

. What characteristics does the oil quality include?

. What are the steps of checking the engine oil level and quality?

How is the vehicle prepared for checking the oil level?

How is a dipstick prepared for use?

How is the oil level measured with the dipstick?

What should be performed in case there are any irregularity in oil color, density

What damage can be caused by a low coolant level or freezing of the coolant?
What can be used as a coolant?

Why is the freezing point of the coolant measured?

What devices are used for the freezing point measurement?

What steps should be followed to check the coolant level and quality?

What activities should be performed to prepare for testing?

How is the coolant level check done?

What is it necessary to do if the coolant level is low?

. How is the antifreeze tested with a hydrometer?

How is the antifreeze testing done with a refractometer?

EXxercise 5. Match the terms (1-7) with their definitions (a-g).

. maintenance |a. the underside of a road vehicle

[N

. underbody b. a liquid, typically one based on ethylene glycol, which can be added

to water to lower the freezing point, chiefly used in the radiator of a
motor vehicle

3. dipstick c. an instrument for measuring the density of liquids

4. coolant d. the process of keeping something in good condition

5. antifreeze e. an instrument for measuring a refractive index

6. hydrometer f. a metal rod with marks along one end which is used to measure the

amount of liquid in a container, especially the amount of oil in a car
engine

7. refrac

tometer |g. a liquid that is used to remove heat from something

Exercise 6. Mark the following sentences as True or False.

1.

Always check engine oil with the engine on. 2. The markings on the dipstick

show the minimum and maximum of the oil level. 3. The coolant level check is done when
the engine is hot. 4. If the coolant level in the tank is in a low position, add coolant. 5. To

read the

freezing point of the coolant you need to keep the hydrometer horizontal. 6. It is

enough to use one or two drops of antifreeze to check it with a refractometer.
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Exercise 7. Work in pairs. Read and translate a dialogue between a car mechanic
and a customer. Act it out.

Mechanic: The oil level needs to be checked regularly. It’s simple. I can show you
how to do it.

Customer: Oh, that would be great!

M..: First, place the car on an even surface and make sure the engine is off.

C.: Okay. What’s next?

M.: Now open the hood and find the dipstick. Its lever is usually brightly colored or
it says ‘OIL’. Pull out the dipstick and wipe it, identify measuring marks. The markings on
the dipstick show the minimum and maximum of the oil level. Then, replace it back into
the measuring tube.

C.: I see. And what shall I do after that?

M.: Next, remove the dipstick again and read the oil level. You’ve done it!

C.: That looks easy enough!

M.: Yeah, it’s not too difficult! And I recommend you to do it as often as possible,
at least once a week.

C.: Thanks a lot!

M.: You're welcome!

Exercise 8. Search the Web for other ways of testing antifreeze and make a
presentation about it.

Exercise 9. 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. CHECKING BRAKE FLUID AND
POWER STEERING FLUID

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

. brake fluid Topmo3Hast >xugKOCTh

. braking system Topmo3Hasi cuctema

. safety and security 6e301macHOCTb ¥ HaJEXKHOCTb

. Toad user y4aCTHUK JJOPOXKHOTO JIBWXKEHUSI, TT0JIb30BaTeb JIOPOTH

. deceleration 3ame/yieHre, TOpMOXKeHHUE

. hydraulic system rugpaBiuyeckasi cucreMa

. Teservoir 6a4ok (711 TOpMO3HOM >KUIKOCTH)

. master brake cylinder rosoBHO¥ TOpMO3HO¥ TUIUHAD

. air inleakage mpocauviBaHue BO3yXa; 3aBO3AYIIMBAaHUN (CUCTEMbI)

10. soft brake pedal msirkast v nopatiivBas neyajgb TOpMO3a
11. brake pedal Topmo3snas neganb
12. low position of the pedal neganb B HI>KHEM MOJI0XKEHWH, TTPOBAJIMBaHUe T1e/1aJii
13. collapse pa3pyiiieHue, KOJIJIAIIC; TIOJIOMKA; aBapHsl; BbIXOJ] U3 CTPOs
14. poor brake performance moxasi paboTa TOPMO3HOM CHCTeMbl, TOPMO3Has CH-

cTemMa paboTaeT B HAlPSDKEHHOM PeXXUMe
15. failure oTka3 (TopMo30B)
16. periodic check neproguyecknii KOHTPOJIb, peryJisipHas MpoBepKa
17. replenish qo6aByisITh; MOMOJHSITD, JOJIUBATH
18. fluid loss yTeuka >xugKocTH
19. leak Teub; yTeuka; mpoTekaHue

Lo UTARWN —
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20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46

disc brake nuckoBbIf TOPpMO3

brake pad TopmMo3Has HakIaKa

worn-out NOTEPThIA, U3HOIIIEHHBIN, CTapPbIN

level ypoBeHnb

visual inspection BU3yaJjibHbIi KOHTPOJIb; HAPY>KHBIM OCMOTP

dark TémMHBIM

turbid MmyTHBI

hygroscopic rurpocKonu4eckum

absorb BnmThIBaTH; abCOPOMPOBATH; MOTJIOMIATh

deteriorate yxyAiiaTh, HOPTUTh; U3HAIIIUBATh; pa3pylliaTh
replacement 3ameHa

. moisture BJIara; BJIa>KHOCTb

tester TecTep, KOHTPOJIbHO-U3MepHUTEJIbHbIN TPUOOP

test strip MHIAWMKATOPHAS ITOJIOCKA, UCIIbITaTeJIbHAs MOJI0CKa
multimeter yHMBepcaJlbHbIX U3MepUTeIIbHbIN ITPUOOP, MYJIbTUMETP
quality kagecTBO

top up goyMBaTh, HAIIOJIHATH

marking MeTka, oTMeTKa (YpOBHSsI); prckKa

tank 6ak

condition cocTosiHue

cap/cover KpblIIKa

inaccessible HerocsiraeMblii; UMEIOIIUM OTPAaHUYEHHbIN JIOCTYII

dip MakaTb, OKyHaTb

paper towel 6ymMakHOe TOJIOTeHIIe

evaluate orleHHBaTh, 1aBaTh OIEHKY; ONpeJleNiITh Ka4eCTBO, BAXKHOCTh
insert roMmeniaTh

. LED (Light Emitting Diode) cBeToM3my4aroiyii U0/, CBETOAUO/, CBETOIUO/I-

HbIN uHaMKaTop, CU/I

47.
48.
49.
50.

51

52.
53.
54.
5.

HHEeM

56.
57.
58.
59.
60.
61.
62.
63.
64.

humidity Bia>kHOCTB (COCTaBa)

galvanic rajibBaHU4ecKui

adjust HacTpauBaTh; peryJIMpoBaTh; YCTaHABIMBATh

DC voltage HanpsbkeHMe TOCTOSTHHOTO TOKA, MOCTOSIHHOE HAIPsSDKeHne

. plus probe 11t0COBOM 1ITyTI

cylinder head kpsbiiiika TWIMHAPA; TOJIOBKA [UIMHIPA

exceed MpeBbIIIATh; IePecTynaTh Mpefiesibl, TPAHUIIbI; BEIXOJUTD 3a IIpe/iesibl
power steering fluid pabo4asi >kMJIKOCTb yCUIUTeJISI pyJIeBOIO MeXaHH3Ma
hydraulic power steering system crcreMa pyJieBoro yrpasJleHUs C TUJIPOyCHJIe-

hydraulic pump ruaponacoc, ruipaBIMYecKuii HACOC

pressure JiaBjieHHe

pipe TpybonpoBos

drive gear mpuBOJTHOM MeXaHU3M; TIPUBO/

steering wheel pyneBoe komneco

gear rack 3ybuaras peiika

air being sucked 3acaceiBanve Bo3ryxa

malfunction HencripaBHast paboTa; HelpaBUJIbHOE CpabaThIBaHUE

servo control system cucrtema c cepBOyIIpaB/IeHHeM; CUCTeMa YIIpaBJIeHUs Cie-

JSIIAM IIPUBOJIOM

65

. volume 06B6M
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66. overflow repernonHATHCS, BBUIMBATHCS

67. tank 6auok (paboueit XKMAKOCTH)

68. mark fmomnosHUTENbHAS MapKHUpOBKa (MTOKa3bIBaloIlye KojiebaHre obbema Ku/I-
KOCTH B 3aBUCUMOCTH OT eé TeMIlepaTyphl)

69. technical documentation TexHu4eckasi JoKyMeHTanusl (C TpeOOBAaHUSIMU aBTO-
IIPOU3BOJIATEJIST), UHCTPYKITHS 110 SKCIUTyaTallui TPAHCIIOPTHOT'O CPeJiCTBa

70. fluid state cocTosiHUe XUTKOCTH

71. dipstick myn

72. appearance (quality) of the fluid cocrosinue (kauecTBO) TUIPOKUIKOCTH

73. turbid MyTHBI

74. black fluid pacTBop ¢ 3aMeTHBIM 0Ca/IKOM

75. review IpOCMaTpyBaTh

76. procedure for checking the fluid level mporiegypa mpoBepku ypoBHS 5KHIKOCTH

77. vehicle TpaHciopTHOe cpejicTBO, aBTOMOOHJIb

78. preparation MoJiroToBKa

79. engine nBUTaTENb

80. heated HarpeTsbIii; pa3orpeTsliii

81. prescribed procedure npennucanHas mpoieaypa

82. leak Teub; yTeuka; mpoTeKkaHue; MPOTeKaTh

83. thorough TiiaTebHBIN; OJIHBIN; OCHOBATEIbHBINA; BCECTOPOHHMH; J10CKOHAJIbHBIN

84. eliminate ycTpaHsTh

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

Device, term, security, user, stop, hydraulic system, reservoir, cylinder, result, pe-
dal, position, collapse, periodic, disc, visual inspection, hygroscopic, absorb, atmosphere,
operation, manufacturer, regular, recommend, tester, multimeter, based, galvanic reaction,
voltage, plus, probe, minus, control, minimum, maximum, information, technical docu-
mentation, procedure.

Exercise 3. Read and translate Text 1.

Text 1. Brake fluid check and Power steering fluid check

Sources: https://autoedu.info/en/auto-mechanic/technical-maintenance/

The braking system is one of the most important devices on the vehicle in terms of
the safety and security of the vehicle and all road users. The driver performs a stop or de-
celeration of the vehicle through the hydraulic system. The brake system depends on the
brake fluid stored in the reservoir near the master brake cylinder.

Brake fluid check

When the brake fluid level is low, air can get into the hydraulic system which is
called an air inleakage and results in soft brake pedal, too low position of the pedal or col-
lapse. This results in poor brake performance or failure. Therefore, a periodic check of the
brake fluid level is required. When a lower level is observed, it should be replenished and
the cause of the fluid loss detected. Brake fluid loss indicates that there is a fluid leak in
the system or on vehicles with disc brakes that the brake pads are worn-out.

During the level check, a visual inspection of the condition of the brake fluid is also
performed. If it is dark or turbid, the brake fluid must be replaced.

The brake fluid is hygroscopic, absorbing water from the atmosphere. Water chang-
es the features of the brake fluid and deteriorates the operation of the brake system. Be-
cause of this, manufacturers prescribe regular replacement of the brake fluid every 2 to 4
years. However, it is recommended to check the condition of the brake fluid for moisture
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every time the engine oil is changed. The check can be performed using the tester, test
strips or multimeter.

To check the brake fluid level and quality, follow these steps:

1. Level check and topping up: The brake fluid level should be between the two
markings on the tank. If the level is low, add the appropriate liquid and anticipate a thor-
ough review of the braking system.

2. Visual inspection of brake fluid condition: Remove the cap from the tank and vis-
ually check the brake fluid quality. If inaccessible, dip a white paper towel and evaluate
the condition based on the fluid drawn on the towel.

3. Measuring moisture using a tester: Remove the cap from the tank and insert the
tester into the brake fluid. LEDs indicate the degree of humidity. When the red LED lights
up (humidity above 3%), brake fluid replacement is required.

4. Measuring moisture using a multimeter: By measuring the galvanic reaction, the
presence of moisture can be detected. Remove the tank cover. Adjust the multimeter to
measure DC voltage. Put plus probe into in the brake fluid and the minus one on the cylin-
der head (ground). The measured voltage should not exceed 0,3 V.

Power steering fluid check

Vehicles have the most common hydraulic power steering system. The hydraulic
pump pushes the fluid under pressure through pipes to the drive gear on the steering wheel
or to the gear rack. Power steering fluid must be at the proper level. When the fluid level is
lower, there is a danger of air being sucked into the hydraulic system and malfunctioning
the servo control system. This usually happens when the engine and power steering fluid
are cold so the level is below the minimum. Also, when the engine is warmed up, the pow-
er steering fluid is heated and the volume and fluid level are increased. If the fluid exceeds
the maximum level, it will overflow.

The tank is usually on the hydraulic pump itself. The minimum and maximum fluid
levels are indicated on the tank. Often there is a mark next to the marking whether the
measurement is done when the fluid is cold or heated. If this is not indicated on the tank,
the information is obtained from the vehicle’s technical documentation. Some tanks have
markings for both fluid states. Some systems have a dipstick to measure the level of the
power steering fluid as part of the tank cover.

In addition to the level, the appearance (quality) of the fluid should also be checked.
Turbid or black fluid is dirty and old and must be replaced.

To check the power steering fluid level and quality, follow these steps:

1. Review of technical documentation: Get acquainted with the procedure for check-
ing the fluid level in the technical documentation for that vehicle.

2. Vehicle preparation: Prepare the vehicle engine (heated and / or cold) according
to the prescribed procedure for checking the level.

3. Level check: Read the fluid level according to the markings on the tank or dip-
stick. If the level is lower it is necessary to top up power steering fluid. The lower level
tells us that fluid is leaking somewhere and a thorough system check is needed to detect
and eliminate the cause of the leak.

4. Fluid quality control: After checking the level, the fluid quality is checked. If tur-
bid or black, power steering fluid replacement is required.

Exercise 4. Answer the questions.

1. Why is the braking system regarded as one of the most important devices on the
vehicle?

2. Why is it necessary to check the brake fluid level periodically?
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3. What does a lower level of the brake fluid indicate?

4. How is the condition of the brake fluid checked?

5. When must the brake fluid be replaced?

6. What kind of damage may be caused by the water that the brake fluid absorbs?

7. What devices are used to check the brake fluid for moisture?

8. What steps should be followed to check the brake fluid level and quality?

9. What is the principle of operation the most common hydraulic power steering
system in vehicles?

10. Why must the power steering fluid be at the proper level?

11. What is the tank for the power steering fluid like?

12. What steps should be followed to check the power steering fluid level and quality?

EXxercise 5. Match the terms (1-7) with their definitions (a-g).

1. brake a. the amount of water in the liquid, air, etc.

2. brake fluid b. a device that tests the functioning of something

3. hygroscopic  |c. a point on a scale, for example a scale of amount

4, tester d. a device for slowing or stopping a moving vehicle, typically by ap-
plying pressure to the wheels

5. steering e. the mechanism in a vehicle which makes it possible to steer it in dif-
ferent directions

6. level f. (of a substance) tending to absorb moisture from the air

7. humidity g. fluid used in a hydraulic brake system

Exercise 6. Mark the following sentences as True or False.

1. The brake fluid must be replaced once in 10 years. 2. The brake fluid absorbs wa-
ter from the atmosphere. 3. The brake fluid level should be between the minimum and
maximum markings on the tank. 4. Some tanks for the power steering fluid have HOT and
COLD markings for both fluid states. 5. To check the power steering fluid level the vehi-
cle engine must be always cold. 6. A turbid or black power steering fluid means it must be
changed.

Exercise 7. Work in pairs. Read and translate a dialogue between an experienced
mechanic and a new mechanic. Act it out.

Mechanic 1: Have you finished with this car?

Mechanic 2: Yes, | have.

M. 1: What was the trouble with it?

M. 2: The car owner had complained about a soft brake pedal. Well, I replaced the
brake fluid.

M. 1: Let’s review what you did before we give the car back to the customer.

M. 2: Okay. First, I checked the brake fluid level. It was a bit low. I thought about
possible leakage... so, then, I checked the whole braking system. It’s all right.

M. 1: And what about the quality check of the brake fluid? Did you inspect its con-
dition?

M. 2: Yeah, sure. The visual inspection showed that it was rather dark and turbid.

M. 1: Did you measure moisture as well?

M. 2: Yes, I did. The tester showed that humidity was four percent. So, I replaced
the brake fluid. And now everything is fine.

M. 1: Good job! I'll call the customer and tell him that his car is ready.
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Exercise 8. Search the Web for tips about choosing and purchasing the appropri-
ate brake fluid and make a presentation about it.

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. CHECKING WINDSHIELD WASHER
SYSTEM AND VEHICLE LIGHTING

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

OO UTPARWDN -

. windshield BeTpoBoe cTekJio; mepefHee cTekIio

. windshield washer oMbiBaTesib BETpOBOI'O CTeKJIa; CTEKJIOOMBIBATEN b

. lighting ocBerienue

. Toad user y4aCTHUK JOPOXXHOTO JIBU)KEeHMs], I10JIb30BaTesIb JOPOTU

. windshield washer ombiBaTeb BeTpOBOrO CTEKsIa

. Teviewing mmpoBepKa

. washer ombiBaresnb

. fluid level fluid level ypoBeHsb xuakocTu

. washing system cucrema oMbIBaHHsI JJOOOBOTO CTeKJIa; CUCTeMa OYUCTKU BETpo-

BOTI'O CTeKJId

10.

11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

washing liquid ombiBato1Iast XKUAKOCTD

. tank 6adok

washing pump MpoMbIBOYHBIM HACOC

hose 1uTaHT; COeIMHUTENBHBIM IIJIAHT

nozzle popcynka; comio

wiper CTeKJIOOYHUCTUTETb

blade méTka (CTEKII00UYMCTUTEIIS)

hood kanot

rear window 3ajiHee OKHO

fluid reservoir 6a4ok i1d )KUIKOCTUA

rear 3aJIHsISl 9aCTh

boot 6araxHuk

manual UHCTPYKIIHYsI; PyKOBOJICTBO

filler cap KpbIIliKa HATMBHOTO OTBEPCTHS, KPHIITKA 3aJITMBHOM rOPJIOBUHBI
engine oil MoTopHOe Macio

service MPOBOJIUTh TEXHUYECKUW OCMOTP, PEMOHTHPOBAThH; TeXHUYeCKoe 00-

CJTy>KMBaHUe

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36
37

dusty 3anblIEHHBIN, TbUIbHBINA

humid Ba>xHbIN, CHIPOM

inspection KOHTPOJIb; TPOBepPKa; OCMOTP

freezing 3amep3anue; 3aMopaxuBaHUe

dishwashing detergent »HUAKOCTB 111 MBITBSI IIOCYIbI
laundry ctupka

detergent ouuiiaroriee, Mowlllee CpefiCTBO; IeTepreHT
chemical xumryeckoe BelecTBO, XUMHUKAT

damage noBpevTh; pa3pyliaTh; HAHOCUTH yIIlepo
electric pump 3J1eKTpUYECKHN HACOC

. pressure fluid pabouast *KUIKOCTh; HAIIOPHASs! )KUJIKOCTD; XKUJIKOCTB I10]] JIaBIeHUeM
. Sprayer pa30opbI3ruBaresib, paclbLUIUTeNb
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38.
39.
40.

41

peccop

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

CTeKJTy

61.
62.
63.
64.
65.
66.
67.
68.

CHCTEMBI

69.
70.

71

divert OTBOIUTD; OTKJIOHSTD, HATPABJISTh
assess OIpeJieNisiTh; OlleHWBATh
clogged 3a6UTHIii; 3aCOPEHHBIN

. jet cTpys
42.
43.

remove CHUMAaTh; U3BJIEKaTh
blower Bo3myxomyBKa; yCTaHOBKA JJisi TPOJyBAaHUSI CXKAThIM BO3AYXOM; KOM-

needle uria; urosnka

redirect epeHarpaBJisSITh

positioning yCTaHOBKA B ONPeie/IEHHOM I0JIOXKeHUH; peryJIMpOBKa IOJI0XKEeHHU s
tool MHCTpyMeHT; CpeJICTBO; Opyaxe; IpUcnocobiieHye

adjustment peryyivpoBaHue; peryJMpoBKa, ITOATOHKA, Hala/lka, HAaCTPOMKa
defective nedekTHBIN; HEUCIIPABHBIHN; TOBPEXXIIEHHBIN; HeKauyeCTBeHHbIN

WOTIN CTaphId, HoAep>KaHHbINM, CHOCHUBIIUNCH

external control BHellIHMI OCMOTP

wiper arm pblyar CTeKJIOOUUCTUTEIIS

external influence BHe1Hee Bo3neiicTBYE

flexible rubkuii; ynpyruii; 3j1aCTUYHBINA

frayed moTépThIii, MOTPENAHHBIN, TOHOIIIEHHBIM, CTapbIX

bend crubartbcs, THYTbCSI; U3rUOATHCS; TOBOPAYMBATHCS, OTKIIOHITHCS

hinge kpro4ok; 1IapHUP; NTAPHUPHOE KpeIljieHre

handle/lever pbraar

scratch nmomapamnars

fit better mogxoauTh, JIydllle OIOTHATh, 00ECIIeYUTDh MPABUIILHOE TIpUJIeraHue K

tension HaTspKeHUe; HaPsDKeHUe; 3aTSTMBaTh

thrust TsiroBoe ycuiive; MpOTUBOJIEWCTBYIOIIASI CHJIa; OCEBOe JlaBjieHHe

refill monuBaTh; MOMIOTHATH

trace ciiell, 0OTIEYATOK; MH. Y. Pa3BO/IbI

lighting system cucTeMa ocBellleHHsI U CBeTOBOM CUTHAJIU3alUM (aBTOMOOMIIS)
poor visibility ioxast BUIUMOCTb

pedestrian nermiexop

exterior lighting Hapy>kHOe oOCBellleHHe; BHEIITHHWe 3JIeMEeHTbl OCBETUTEIbHON

headlight dapa; nepennsist dpapa
dipped and main beam 6mxHMIA U anbHUE CBeT dap

. day running lights IHeBHbIe XOJJOBbIe OTHU
72.
73.
74.
75.
76.
77.
78.
79.
80.

position lamp/light rabaputhsiii poHaph

turn signal light curaan noBopoTa, IOBOPOTHUK

parking lights rabapuTHbIe OTHU

fog light npoTrBOTYMaHHbIN $OHAPB; NPOTUBOTYMaHHas ¢dapa

signal light cBeToBOW curHan

lock 3anuparh; 3aMOK; GIIOKMPOBAThH

alarm aBapuiiHBIN CUTHAJI; aBapyiHAsl CUTHAIU3aIs

stop light cron-curnan

license plate light ponapb ocBelieHrs HOMepHOro 3HaKa; OCBETUTENIb PerucTpa-

IIMOHHOTI'O 3HaKa

81.
82.

direction indicator yka3aTesb HalpaBJIeHUs; TOBOPOTHUK
parking light doHapb CTOSHOYHOTO OCBellleHUst
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83. reversing light donaps 3ajiHero xoja

84. (head)lamp-cluster 61ok-dapa

85. interior lighting BHyTpeHHee ocBellleHWe; BHyTpeHHHE 3JIeMeHTbl OCBETHUTEJIb-
HOU CUCTEeMBI

86. cabin lighting ocBellienre canoHa; jJaMIibl B CaJloHe aBTOMOOMIIS

87. instrument panel lighting yiamibl ocBellieHUs1 TPUOOPHOM MAHEJIN

88. control panel lighting jammibl ocBellieHYs TaHEIU YIIpaBJIeHUS

89. glove box lighting 1aMIibl B Iep4aTOYHOM SIIIIUKE

90. decorative light mekopatrBHas nojcBeTka

91. shady TenucTbIi, 3aTeHEHHBIH

92. checklist koHTpOIBLHBIN TTepedYeHb (PabO0T); KOHTPOJIbHBIN CITUCOK

93. roof kpwbima

94. body kopnyc; Ky30B

95. manual switch py4ynHoii nepexstouaresib

96. remote key TMCTaHIIMOHHBIN KIIFOY

97. door niBeps; BepIia

98. interior cab light BHyTpeHHee ocBellleHVe KaOWHBI/CalOHA

99. luggage compartment 6ara>kHbiii OTCEK, Oara’kxHUK

100. deficiency Hemocratok, nedekt

101. arrangement pacrosio’keHue; yCTPOMCTBO; Ha/la/iIka; YCTaHOBKA; CxeMa

102. bulb nammouka; ammna

103. operating instruction HHCTPYKIIMS 10 3KCILTyaTalluu

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

Risk, reservoir, information system, locate, service, correct, detergent, chemical, elec-
tric, spray, position, cleaning, pneumatic, special, telescopic, defective, control, garage, con-
stant, examination, manufacturer, location, distilled, visual inspection, signal, type, exterior,
lamp, parking, stop, license, indicator, reverse, interior, cabin, instrument, panel, decorative,
automatically activated, situation, comfortable, inspect, park, assistant, instruction, test.

EXxercise 3. Read and translate Text 1.

Text 1. Checking Windshield Washer System and Vehicle Lighting

Source: https://autoedu.info/en/auto-mechanic/technical-maintenance/

Driving with a dirty windshield poses a risk to all road users. Therefore, the washing
system is an important safety system and should always be ready for operation. Checking
the windshield washer system includes reviewing the washer fluid levels, condition of the
washer system, and quality of the windshield washer.

The washing system consists of a washing liquid, a liquid tank, a washing pump,
hoses, nozzles, and a wiper system with blades. A tank of washing liquid is usually located
under the hood of a vehicle. For some vehicles that have a rear window washer, the fluid
reservoir may be separate and it can be located in the rear of the vehicle or the boot. See
the information system or manual to locate the tank and the filler cap.

The windshield washer fluid should be checked whenever the engine oil is changed
and each time the vehicle is serviced. Driving in dusty or humid conditions may require
more frequent inspections. It is important to use the correct windshield washer fluid. In
winter, a liquid that protects against freezing is used.

Checking windshield washer system

Never use laundry or dishwashing detergent as the chemicals in the detergent may
damage the vehicle.
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The electric pump in the tank pushes the pressure washer fluid through the hose to
the sprayer which sprays and diverts it to the windshield. By checking the washing system,
we assess the condition of the sprayer and its position.

If the sprayer is clogged or a weak jet of liquid comes out of it, it is necessary to
clean it. The sprayers are easy to remove to perform cleaning. They can be blown with a
pneumatic blower or cleaned with special needles. When the sprayer cannot be cleaned, it
is replaced with a new one.

In case the sprayer does not redirect the liquid correctly on the windshield, its posi-
tioning is performed. There is a special telescopic tool for this adjustment that makes it
easier for us to direct the jet of washing liquid.

The wipers together with the washing fluid application system help the driver to see
clearly in front of the vehicle in all driving conditions. Defective wiper blades make it dif-
ficult to wash the windshield. Inspections of vehicles often show that the wipers are miss-
ing, damaged, or worn.

Wiper blades should be checked as part of external control. The wiper blades and
wiper arms should be checked. If the vehicle is not garaged, due to the constant external
influence, the wiper blades will be ready for replacement after only one year. The wiper
blade should be flexible and not frayed. The wiper arm should bend at the hinges, hold
firmly and push the wiper blade against the windshield. The wiper blade and wiper handle
are checked with one examination of the hand.

Never use wipers when they are dry as this may damage blades or scratch the wind-
shield surface. Never bend the handles to make the blades fit better on the glass. The han-
dles are tensioned by the manufacturer and you can only damage them. If you find that the
lever has lost thrust, replace it.

To check the windshield washer system, follow these steps:

1. Refill washing liquid: Determine the location of the washer fluid reservoir cover.
Check the level in the tank and add the washing liquid. You can add distilled water or spe-
cial windshield washer fluid.

2. Check the pump: Wet the windshield and turn on the wipers. Then turn on the
washer fluid pump and check the washer system pump and sprayer condition. Evaluate the
condition of the wipers based on the traces of the wiped glass.

3. Check the sprayer: If the sprayer is clogged, remove the sprayer. First visually
check the sprayer and then clean it with a pneumatic blower and, if necessary, cleaning
needles. When cleaning fails, replace it with a new one. If there is a possibility of adjust-
ment, perform positioning with a special tool.

4. Check wiper blade and wiper arm: Check the condition of the wiper blade and
wiper arms by visual inspection and touch. If any irregularity is found, replace the wiper
blade or arm.

Vehicle lighting check

The lighting system allows the driver to see the area in front of the vehicle at night
and in conditions of poor visibility, to signal to other drivers and pedestrians, as well as
better visibility inside the vehicle.

There are several types of the vehicle lighting. The exterior lighting of the vehicle is
divided into front and rear. The headlights include dipped and main beams, day running
lights, position lamps, turn signal lights, parking lights, fog lights, and signal lights (vehi-
cle lock / unlock, alarm...). The rear lighting includes a position light, stop light, license
plate light, direction indicators, parking light, reversing light, fog light, and signal lights
(vehicle lock / unlock, alarm...). Some of these lights may form a (head)lamp-cluster on
most models.
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Interior lighting includes cabin lighting, instrument panel lighting, control panel
lighting, glove box lighting and decorative lights. This lighting can be automatically acti-
vated and switched off when entering the vehicle, switching off the engine, opening the
boot, and other situations that require a comfortable stay and use of the vehicle interior.

To inspect the vehicle lighting, park the vehicle in an enclosed or shady area to see
the lights more easily. You need an assistant to check the exterior lighting of the vehicle. It
is advisable to have a checklist to make sure you have examined everything.

For interior lighting, check the instrument panel and control panel lighting. Check
the lights on the roof of the body. It is usually switched on and off via a manual switch.

Use the remote key to unlock and lock the vehicle. On most vehicles, the cabin
lighting is automatically switched on and off. Check this feature.

When the door is opened and closed, the interior cab light is activated automatically.
Check all doors on the vehicle. Also, check that the luggage compartment lighting is correct.

To check vehicle lighting, follow these steps:

1. Checking the front exterior lighting: With the help of an assistant and a checklist,
check the correct front lighting of the vehicle. Enter any irregularity in the list in order to
subsequently correct that deficiency.

2. Check the rear exterior lighting: At the rear of the vehicle, pay attention to the ar-
rangement of the lights, because due to incorrectly placed or incorrect bulbs, we have in-
correct lighting.

3. Checking the interior lighting: If you are unsure, use the operating instructions to
find out which interior lighting this vehicle has. You do not need an assistant for this test.

Exercise 4. Answer the questions.

1. Why is a washing system regarded as an important safety system?

2. What does the washing system include?

3. Where is a tank for washing liquid located?

4. When should the windshield washer fluid be checked?

5. Why is laundry or dishwashing detergent unsuitable for a washing system in a
vehicle?

6. What is the electric pump in the tank used for?

7. When is the sprayer needed to be cleaned?

8. When is positioning of the sprayer performed?

9. Why should wiper blades be checked?

10. What are the steps of the windshield washer system check?

11. Why does a vehicle need a lighting system?

12. What are the types of the vehicle lighting?

13. What does interior lighting consist of?

14. Is it a good idea to check the exterior lighting of the vehicle without any assistant?

15. What steps should be followed to check vehicle lighting?

EXxercise 5. Match the terms (1-7) with their definitions (a-g).
1. windshield  |a. equipment in a vehicle for producing light
2. windscreen |b. the small lights on the side of a vehicle, for use when parking the vehi-

wiper cle at night; they help other drivers to notice the vehicle and to judge its
width
3. headlight c. a sign on the front and back of a vehicle that shows its license number

4. parking lights |d. the glass window at the front through which the driver looks
5. license plate |e. a piece of equipment used for spraying liquid somewhere
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6. vehicle light- |f. a power-operated device that wipes rain from a vehicle's windscreen,
ing typically with a rubber blade on an arm that moves in an arc
7. sprayer g. a powerful light at the front of a motor vehicle

Exercise 6. Mark the following sentences as True or False.

1. Drivers should use different windshield washer fluids in summer and wintertime.
2. A tank of washing liquid is always located in the boot of a vehicle. 3. A vehicle washing
system includes a washing liquid, a tank, a pump, hoses, nozzles, and wipers. 4. The con-
dition of the wiper blades is not important. 5. The sprayers should be replaced each time
the vehicle is serviced. 6. The lighting system is used to signal to other drivers and pedes-
trians and to provide better visibility inside the vehicle. 7. To check the correct interior
lighting of the vehicle a mechanic needs an assistant.

Exercise 7. Work in pairs. Read and translate a dialogue between two mechanics.
Act it out.

Mechanic 1: I need to check the lighting of this car. Can you help me?

Mechanic 2: Yes, sure. Do you have the checklist ready?

M. 1: Yes, go ahead.

M. 2: Okay, let’s start with the front exterior lighting. Well, the headlights, dipper
and main beams, position lamps and signal lights are fine. But one of the turn signal lights
isn’t functioning.

: Which one? The left one?

: No, the right one.

: Can you see any damage on it?

: No, it looks fine. I think the bulb isn’t working.

: Okay. The right turn signal light. Got it. And how are the fog lights?

: They’re all right.

: Great. Now, let’s check the rear lighting. What about the stop lights?

: They’re fine. The position lights, direction indicators, parking lights, revers-
ing hghts fog lights, and signal lights look all right, too. But the license plate light isn’t
functioning.

M. 1: Okay, no license plate light. Got it. I’'ll deal with the interior lighting by my-
self. Thanks a lot for your help.

M. 2: You’re welcome!

3.3.3.3.3.3.3.3

Exercise 8. Search the Web for tips about choosing and purchasing the appropri-
ate windscreen wipers or about different types of car lights and make a presentation.

Exercise 9. Look through Unit 3 again. Make a list of the words and word combi-
nations you consider to be the terms. Translate them into Russian.

Unit 4. UNDER-VEHICLE INSPECTION

EXxercise 1. Read and memorize the words and word combinations.
. under-vehicle inspection ocMOTp AHUIIIA ABBTOMOOMIIS

. 0il change 3amena macna

. emergency service aBapuiHOe TeXHA4YeCKoe 00CITy>KUBaHUe

. emergency repair HeOTJIO>KHbIH PeMOHT

. for safety reasons o coobpakenusm 6e30MacCHOCTH

PN -
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6. systematic visual inspection cucreMaTU4eCKU Hapy>KHbIH OCMOTP

7. control system crcrema yrnpaBieHus

8. suspension nojiBecka

9. exhaust BbIITYCKHOM TPyOOIIPOBOJI; BBIXJIOI; OTPAOOTABIIIME Ta3bl

10. brake system TopMO3Has cucTtema

11. leak Teub; yTeuka; npoTekaHue

12. engine aBUraresib; MOTOP

13. transmission kopoOka Iepeiay; Mepejiaya; MPUBOJ; TPAHCMHUCCHS

14. tank 6ak

15. brake TopMo3HOM MexaHU3M; TOPMO3

16. overview 6erJbiii OCMOTP

17. chassis xomoBas 4acTh; I1accu

18. exposed He3alIUIIIEHHBIA, OTKPBITBIM; MOJABEPTalOIIUNACS BO3JEUCTBUIO (OKPY-
>Karolleu cpefbl)

19. hoist 1e0énka; MOOHLEMHBIM MeXaHU3M, IOTEEMHUK

20. front repesiHsIs YacTh

21. wheel koseco

22. steering system cucTema pyjeBOro yrpaBJieHUs

23. front suspension nojiBecka nepelHAX KOJIEC; MiepeHsisl oABeCKa

24. exhaust system crcreMa BBITTyCKa OTPaOOTaBIITMX ra30B

25. fuel line TomBompoBos

26. brake line TopMO3Hast MarucTpasib

27. parking brake cable Tpoc nprBo/ia CTOSSHOYHOTO TOPMO3a

28. rear part 3aHsI51 4aCTh

29. rear wheel 3agHee koseco

30. rear-wheel drive nepeyiadya Ha 3a/iHMe Beiylliye KOJiéca; 3aIHUM IIPHUBO/I

31. rust Koppo3usi; pkaBuMHa

32. axial oceBoi

33. bearing MOIITAITHUK

34. tie-rod Kpyryas coeuHUTEJIbHAS TSTa

35. tie-rod end HAKOHEYHUK TSTU

36. idler mpomexyTouHasl 11eCTepHsl, Tapa3uTHAs! IIeCTepHsI; HATS>KHOM IIKKB

37. pitman arm pyJieBasi COIIIKa

38. steering rack pysieBas peiika

39. front-wheel drive nepepada Ha nepeiHUe Beyliye Koiéca; nepeJHUN IPUBO/TL

40. axle mocT; ocb

41. constant velocity joint mapHUp 1Sl epefa4u MOCTOSTHHOM YaCTOThI BpaIlleHUs!

42. dust boot mbITLHUK

43. cracked TpecHYBIINIA; paCKOIOTHIN

44, shock absorber amopTtu3zaTop

45. spring mpy>kyHa; peccopa

46. coolant oxyaXkmaroIias >KUIKOCTh; OXJIAJIATeNIhb; XJIafareHT

47. oil macno; *xuaKasi CMa3Kka

48. fuel TonmBo; roproyee

49. engine mount y3eJ JBUATATEJS; MH.4. MOHTAXKHbIE OIIOPHI JIBUTATEJIs

50. coolant hose 1IaHT [171s OXJTAXKIAFOIEHN KUIKOCTH

51. belt nenTa; pemenb

52. gearbox housing kaptep kopobku nepenau

53. clutch housing kaprep crieryienus
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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.

external connection BHelllHee coeJlTUHEHUE

connector cCoeIMHUTENTb; COeIUHUTEJIbHOe YCTPOUCTBO; COeAMHUTENIbHAsI MydTa
fluid xxuaKOCTH

loose nmeroni 10PT; HE3ATAHYThINU; pa300ITaHHBIN

bolt OourT; maser;; MIUIbLKa

gear lever pbryar nepekyitoueHus iepeiad

tighten 3aTsruBaTh; MOATITUBATH

clamp 3axxuM; pUKCATOP; XOMYT; MH.U. KPENEXXHbIe JeTalld
bracket kponIITENH; NEpXkaTelb

COITOSION KOPPO3Ust

deterioration U3HaIIMBaHUeE; U3HOC; TTIOBPEXJIeHHe

hanger moiBeCHOM KPOHIIITENH; KPIOK

heat shield Tero3anyuTHbIN 3KpaH; TeII03aIuMTa

pipe Tpy0a; Tpybka

hose 1ianr

bend u3ru6; nepern6

pinch cxaTue; nepefaBivBaHue

holder xpenienue, y3es, pukcaTop, 3aXUM

support JiepkaTeb; OI0Opa; OIOPHasi CTOMKa

rear axle 3aJTHAI MOCT; 3aJ{HSISI OChb

driveshaft nprBoiHOM Bai; BeAylMi Bajl; KapAaHHBIA Bajl
universal joint kap/laHHbIN [IAPHUP C KPECTOBUHOM; IIapHUP ['yka
dent BMATUHA; BLIOOMHA

distortion nedopmariius; UCKakeHue; KopobJiieHve

shaft Ban

differential nuddepennman

oil seal MmacisiHOe yIIJIOTHeHUe; CalTbHUK

rubber pe3vHa; pe3UHOBBIN

protective cover mpeIoXpaHUATEbHbIN KOXYX; 3al[UTHBIA YeX0J
fuel tank TormmBHBIN Oak; OeH300aK

filling pipe HaMBHas Tpy0Oa; HAJIMBHOW pyKaB

fuel delivery mogaua TorvBa

component KOMIIOHEHT; JieTallb; y3eJl; COCTAaBHOM 3JIeMeHT
rocking packaunBaHue

turning BpaleHue

manually pygyHbsiM cioco6oM, Bpy4HyO

rubber sleeve pe3arHOBBIM 1111aHT

wheel drive npuBop koseca

gasket MpokJiagKa; yijioTHeHUe

wheelbase konécnas 6aza

fuel distribution pacnpenienenue TorMBa

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

Service, recommended, detailed inspection, systematic visual inspection, position,
transmission, chassis, mechanical, chemical, procedure of inspection, elements of systems,
parking, cable, finally, inspect, constant, shock, absorber, bolt, mechanism, bracket, corro-
sion, universal, differential, metal, plastic, ventilation, component, manual, vertical, distri-

bution.
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EXxercise 3. Read and translate Text 1.

Text 1. Under-vehicle Inspection

Source: https://autoedu.info/en/auto-mechanic/technical-maintenance/

With every oil change, emergency service or repair recommended a detailed inspec-
tion of under the vehicle. There are many systems under the vehicle that must be correct
for safety reasons. The under-vehicle inspection is a systematic visual inspection of the
control system, suspension, exhaust, and braking. From this position, leaks can be detected
on the engine, transmission, tank, and brakes. Also, an overview of the condition of the
chassis because it is most exposed under the vehicle due to various mechanical and chemi-
cal influences during the operation of the vehicle.

When the vehicle is safely lifted on a hoist, a under vehicle inspection is a good way
to see the general condition of the vehicle. Additional areas of concern will often he found
during the inspection.

The inspection under the vehicle is performed in detail, following the procedure of
inspection and checking the condition of the elements of different systems.

The front of the vehicle is first inspected, which includes the wheels, steering sys-
tem, front suspension, engine and transmission leaks.

The condition of the exhaust system, fuel lines, brake lines and parking brake cable
is then checked.

Finally, the rear part is inspected, which includes the rear wheels, suspension, tank
condition and, if the vehicle is rear-wheel drive, its power transmission elements from the
engine to the rear wheels.

During the entire inspection, the condition of the chassis for damage and rust is vis-
ually determined.

Wheels: Check that there is no axial movement of the wheels and the condition of
the bearings.

The steering: Inspection of the steering system part under the vehicle includes the
tie-rods and tie-rod ends, idler and pitman arm and steering rack.

Front-wheel drive axle: This inspection includes the constant velocity joints (CV
joints) and dust boots. Look for cracked, torn, or leaking boots.

Suspension: Check front and rear shock absorbers, suspension elements and springs.

Engine: Check for coolant, oil and fuel leaks. Inspect for cracked or damaged engine
mounts, coolant hoses, and belts.

Transmission: This review includes the gearbox housing, clutch housing, external
connections and connectors. In the transmission area, check for fluid leaks, loose bolts,
damaged or loose clutch mechanisms or gear levers.

Exhaust system: It may be necessary to tighten the clamps and bolts on the exhaust
system or on the exhaust line with bolts or brackets. Check for signs of exhaust leakage,
corrosion or deterioration, including hangers. Check the condition of each heat shield.

Pipes and hoses: Inspect the condition of the brake hoses and fuel lines for bends,
pinches, rust, and leaks. Determine if the condition of the holders and supports of the pipes
and hoses are in place.

Parking brake cables: Check for rusted, frozen, broken, or crushed cables.

Rear-wheel drive: The drive axle transfers the drive from the transmission to the
rear axle of the vehicle (rear-wheel drive). Check for any loose movement in driveshaft
universal joints. Look for any dents or distortions in the shaft. The rear axle includes a dif-
ferential and rear axles. Look for leaks around the differential and the condition of the oil
seal and protective rubber covers.

Fuel tank: The fuel tank can be made of metal or plastic, depending on the vehicle.
The inspection should include the filling pipe and hose, ventilation and fuel delivery hos-
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es, tank belts and protective shields. The fuel tank must be safe and inspect the fuel lines
for damage or corrosion.

To perform an under-vehicle components inspection, follow these steps:

1. Front of the under vehicle: Check the wheel for axial movement by manual verti-
cal rocking and bearing condition by turning. Check the condition of all suspension ele-
ments by manually moving and inspecting the rubber sleeves. Perform an inspection of the
steering elements and wheel drives. Check the condition of the engine and transmission for
leaks and the condition of the belts, oil seals and gaskets.

2. Wheelbase under vehicle area: Check the condition of the exhaust line and its el-
ements for corrosion and damage. Inspect exhaust lines and hangers. Inspect brake lines,
parking brake cable, and fuel distribution hoses.

3. Back of the under vehicle: Check the condition of the rear wheels and suspension
system. If the vehicle has a rear-wheel drive, inspect all elements of that drive. Inspect the
condition of the fuel tank and its elements.

Exercise 4. Answer the questions.
. What systems must be checked during the under-vehicle inspection?
. What systems are inspected first?
. What should be checked next?
. What systems are finally examined?
. What does inspection of the wheels include?
. What does inspection of the steering consist of?
. What does inspection of the front wheel drive axle comprise?
. What parts of the suspension must be inspected?
. What must be checked in the engine?
10. What transmission components must be examined?
11. What is inspection of the exhaust system made up of?
12. How are pipes and hoses inspected?
13. What is checked during the parking brake cables inspection?
14. What is it necessary to check in the rear wheel drive?
15. What should the inspection of the fuel tank include?
16. What three steps should be followed to perform the under-vehicle components
inspection?

OO UTAWN —

EXxercise 5. Match the terms (1-8) with their definitions (a-h).
1. rear-wheel a. the system of gears and shafts on a car or other vehicle by which the

drive power from the engine reaches and turns the wheels

2. vehicle’s sus- |b. the circular objects of a vehicle which are fixed underneath it and
pension which enable it to move along the ground

3. brakes c. the distance between front and back wheels of a car or other vehicle

4. transmission |d. the part of a car or other vehicle that produces the power which
makes the vehicle move

5. wheels e. a device fitted near the wheels of a car or other vehicle to reduce the
effects of travelling over uneven ground

6. shock ab- f. the springs and other devices attached to the wheels, which give a

sorber smooth ride over uneven ground

7. engine g. devices in a vehicle that make it go slower or stop

8. wheelbase h. the system that provides power to the rear wheels of a motor vehicle
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Exercise 6. Mark the following sentences as True or False.

1. The under-vehicle inspection includes the windshield check and light functionali-
ty check. 2. The procedure of the under-vehicle inspection has three stages: firstly, the
front of the vehicle is inspected; secondly, the exhaust system, fuel lines, brake lines and
parking brake cable are checked; and, thirdly, the rear part is examined. 3. The condition
of the steering elements, the engine and transmission are checked during the under-vehicle
inspection of the rear part of the vehicle. 4. The rear wheels and the fuel tank are inspected
as a part of the front under-vehicle inspection. 5. Parking brake cables must be checked for
rusted, frozen, broken, or crushed ones. 6. The engine must be inspected for coolant, oil
and fuel leaks.

Exercise 7. Work in pairs. Read and translate a dialogue between a mechanic and
a client. Act it out.

Mechanic: Hello! How can I help you?

Client: Well, I think there’s a problem with the exhaust system of my car.

M.: Why do you think so?

C.: I can hear a strange noise...

M.: What kind of noise? Is it a loud roaring one or a hissing sound?

C.: Well, I guess it’s the hissing sound. What’s wrong with my car?

M.: It could mean that gas is escaping through a crack or hole in one of the exhaust
system components. I’ll inspect them for any signs of damage, rust or corrosion. We pro-
vide free visual inspection this month.

C.: Great! And I also wanted to say about a smoke.

M.: Okay. Do you have white, blue or black smoke?

C.: White smoke mostly...

M.: Can you see it when you first start your car or after the engine is warm?

C.: After... what does it mean?

M.: Well, it may indicate internal leaks or cracks. And what about blue smoke?

C.: Yeah. I saw a bluish-grey smoke a few times.

M.: This could mean that the cylinder is worn or there are leaks in the valve seals.
I’1l check them, too. And I'll replace them, if needed. You may come back in the evening.
Your car will be ready.

C.: Fine. See you later then!

Exercise 8. Search the Web for ideas how to do a quick safety inspection of your
vehicle yourself and make any necessary repairs. Make a presentation.

Exercise 9. Look through Unit 4 again. Make a list of the words and word combi-
nations you consider to be the terms. Translate them into Russian.

Unit 5. ENGINE AIR FILTER REPLACEMENT AND
CHANGING ENGINE OIL AND FILTER

EXxercise 1. Read and memorize the words and word combinations.
. air filter Bo3gyxoouncTUTENb; BO3AYIIHBIN GUILTP

. replacement 3ameHa

. changing cmeHa, 3ameHa

. engine oil MoTopHOe MacJio

. oil filter macnstHBIN PUABTP

U WD -
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6. impurity 3arpsi3HeHHe; TPUMeCh; YY>KepOJiHble YaCTHUIIbl; MUKPOCKOIHYEeCKHe
TBep/ible YaCTHUIIbl; CKOTIUBIIASCS IPSA3b U IbUIb

7. intake air BcacbiBaeMbIl BO3/TyX

8. dust nmbUTH

9. sand necok; necurHka

10. abrasive o6nagatoriuii abpasuBHLIMH CBOMCTBAMU

11. engine life cpok city>x0b1 IBUTaTENs, TEXHUYECKUM pecypc ABUTATeJIs

12. permeability npoxoaumMocTb

13. fuel consumption pacxoj TorivBa, MOTpebeHne TOPIYero

14. engine operation paboTta gBUTaTENS

15. replacement interval nHTepBasn Mex1y 3aMeHaMU

16. blockage 3acopenue, 3aKkynopvuBaHue

17. light source ucTouHuK cBeTa

18. annular kpyrJiblii; KpyTJibii (PUIBTP) B BUIE KOJIbIA

19. square npsIMOYTOJIbHBIN; MIPSIMOYTOJILHOW (POPMBI

20. appropriate box oTebHbIA MOTOPHBIM OTCEK

21. intake line Bo3myx03ab0opHasi MarucTpasib

22. remove CHUMaThb; U3BJIeKaTh

23. filter housing cover Kpblilika kopiryca GuibTpa

24. fall into ochimaThcs

25. suction line BITyCKHOM KOJUIEKTOP

26. install yctaHaBIMBaTh; yJI0XUTh HA MECTO

27. duct Bo311yx0BO/; BO3yX03a00PHUK

28. crack TpeiyHa

29. hole nbipa; oTBepcTHe

30. unobstructed suction 6ecrnipensTCTBEHHOE TPOXOXKIeHUe

31. inside of the case qHO U cTeHKM KOpITyCa

32. compare CpaBHUBATh

33. installation ycTaHoBKa

34. fit correctly BBITOMHUTH yCTAaHOBKY (CMEHHOTO PpWIbTPA) aKKYpaTHO; YJIOXKUTD
(HOBBIN GUIIBTP) aKKYpPaTHO Ha MECTO

35. base of the housing gHO KOpMITyCa

36. air BO3AYIIHBIN IOTOK

37. bypass npoxoauTh B 00x0/1 puibTpa (Yepe3 0Opa3oBaBIITHeCs I1eJT1)

38. place the cover ycTaHOBUTDH KPBIIIKY

39. fasten 3akperuiaTh; 3aKPYTUTH (BUHTHI, GUKCUPYIOITHE KPBIIIKY)

40. connect O/ICOEINHSATD; COeJTUHSITh

41. tighten 3akuMaTh; 3aTATMBATh; 3aKPy4YUBaATh

42. suction hose BcachIBarOMIMiA MIJIAHT; MIJIAHT BO3/TyX03a00pPHUKA

43. clamp 3a)xum; GUKCATOP; XOMYT; 3allleNiKa; MPY>KUHHBIHN JIepXKaTeb

44. loosen pacKpy4uBaTh; OTKPYTUTD (GUKCUPYIOIIHE BUHTHI)

45. unscrew OTBUHYMBATh

46. nut ravika (KperyieHus! KPBIIIKU GUITHTPA)

47. release paclerisiTh; OTKPeIVISTh; OTKPYTUTh

48. fastener kpenéxxHasi fieTajb, IeTalb KperIeHusI

49. hose mtanr

50. housing koprmyc

51. reuse cHOBa MCIIOJIBL30BAaTh; IOBTOPHO MCIIOIb30BAThCS

52. blow ayTh; nposiyBaTh (CXKaThIM BO3AYXOM)

53. hit ynapsrth; cTy4arb; 6UTh 0060 YTO-JTMOO
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54.

55
56
57
58
59
60
61

dirt rpsi3b; 3arpsi3HeHUe

. matrix MeMbpaHa GuiIbTpa; GUILTPYIOIIUK MaTepyall

. channel xanas; na3s

. aligned correctly BBIpOBHeHHBIHN JOKHBIM 00pa3oM

. Teinstall ycranaBimvMBaTh NOBTOPHO, BEPHYTh HAa MECTO

. hose clamp 3axxuM 11y1aHra; XOMYT IIIJIaHTa

. Service maintenance 3KCIUTyaTallMOHHAS MTOJIEP>KKA; TEXHUYeCKoe 00CITy>KMBaH e

. maintenance interval uHTEepBaJ MeXy TEXHUYECKUMU 00CITy)KUBAHUSIMU; TI€PU-

OJNYHOCTb TeXHNYeCKOI'O O6CJ'IY)KI/IBaHI/I}I

62.
63.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

TOILJIMBA

74.
75.
76.
77.
78.
79.
80.

81
ne4eHust

82.
83.
84.
85.
86.
87.
88.

89
KOTOpOe

90.
91.
92.
93.
94.
95.
96.
97.
98.

oil pan mMacsisiHBIN MTOAJIOH; MO/IJIOH KapTepa

service interval cepBUCHBIN UHTEPBAJ

vehicle manufacturer aBTOpoM3BOIUTEH; TTPOU3BOIUTEITH ABTOMOOUIIS
mileage mpob6er aBToMOOWIIS (B MUJISIX)

time interval BpeMeHHOW MHTEepBaJl, IPOMEXYTOK BpeMeHH!

operating conditions ycyioBUs 3KCIULyaTalMy, pabodrie yCIoBUs

oil life cpok cimy>x6b1 Macya 70 3aMeHbl

amount o6bem

prescribe yka3pIBaTh; yCTaHABIUBATh

additive nmpumech; IprCcajika; 100aBKa

wear of engine parts TpeHue (MeTajuIMueCKUX) AeTajiei JBUTaTessl
small pieces of metal/small metal flakes/metal chips cTpy»xxka

remove particles ¢unbTpoBaTh (AOpa3uBHBIE) YaCTUIIbI U OTXO/Abl OT CTOpPaHUS

carbon from combustion npoaykTel ropeHus
heavy particle Tsokénast yactuiia
clog 3a6uBaThCS; 3aCOPSITHCS
restrict orpaHMYMBaTh; yXyAIaTh
flow noTok; moyiaya
smooth poBHBINI; 0THOPOJIHBIN; PaBHOMEPHBIM
lubrication cma3ska; cma3biBaHUe
. for longer and proper engine operation aist mpojisieHus cpoka City6sl U obec-
POBHOM pabOTHI IBUTATEJIs
replacement interval uHTepBan Mexay 3aMeHaMHu
draining ciuB
warmed up nporpeTsii (10 paboueii TemMIiepaTypbl IBUTaTeJb)
burn o6xwurarb
drain plug npo6ka CJIMBHOTO OTBEpCTHSI
lower HYDKHSISI 4aCTh; HKHSISI TOYKA
raise to the appropriate height mogHsTH Ha HEOOXOIUMYIO BBICOTY
. drain pan mojgmoH muis cbopa Macia/éMKOCTh JijIsi OTPabOTKU (CTaporo Macia,
CJIMBAIOT)
trajectory TpaekTopus
magnetic drain plug civBHas mpob6ka ¢ MarHUTOM
settle ocenaTh, BbITIAJIaTh B OCAJIOK
seal/gasket npoxkJsiajika, yrjioTHEHHe
disposable BbiOpacbkIBaeMbiii (1T0cCye ynoTpeOsieHus); pa3oBbii, OJJHOPa30BbIN
accommodate IMOATOHATD; COeAUHATh FepMEeTUYHO
irregularities HepoBHOCTH
oil leakage yreuka macsa; noaTrekanue mMacia
excessive tightening cmiikoM cwibHOe 3aTATMBaHUe
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99. damage the thread moBpenuTh pe3ndy

100. appropriate tightening force cooTBeTcTBytOIIasi cuiia 3aKpy4YUBaHUsI; HY>KHOe
yCHIMe NPy IPUKPYYMBAHUU

101. loosely tightened citabo 3akpy4yeHHas

102. destruction moBpesxjieHre; M0JIOMKa

103. overtighten ypeamMepHO 3aTSITUBATh; CUWIHHO 3aKPY4YMBaTh

104. oil cap xommavyok MacIéHKH

105. check the oil level 3amepsiTh ypoBeHb Maciia

106. start the engine 3amyckaTb ABUTaTeslb

107. pressure naBiieHve

108. add mo6aBIgaThL

109. operating temperature pabod4asi Temmneparypa

110. circulate nMpKyJIMPOBATH, IBUTATHCS; TTePEBUTATHCS

111. lubrication system crcTemMa CMa3ku, CMa304yHasl CUCTeMa

112. spin-on oil filter HaBuHYKMBaeMbIi MacisIHBIN GUILTP; HEepa30OpHBIA GUITBTP
(COCTOMT M3 TOHKOCTEHHOTO MeTaJJIM4ecKoro KOpIyca C MPUCOeAUHUTEbHOU pe3b0oi,
$UIBTPYyIOIIero 35eMeHTa (IITOPbl) MU HECKOJIBKUX KJIaIIaHOB)

113. cartridge oil filter MogyIbHBIN MacIsSHBIA QUIBTP, COCTOSIIIUN U3 ChEMHOIO
KopItyca (MoAyJis)) U CMeHHOTO GWIbTPYIOIero 3jieMeHTa (KapTpuaka)

114. one-piece Hepa3bEMHBIM, 1TEJIHLHBIN

115. threaded base ¢ pe3b00¥i 1151 BBIKpYYMBaHUS U 3aKPy4YUBaAHUS

116. special filter wrench cnernuanbHBIM KJIIOY WIX CllelIUaJIbHBIM ChEMHUK [IJIs
CHSITHSI MaCJISIHOTO GWIbTPa

117. mount by hand nemMmoHTHpOBaTH Bpy4HY10; TPOBEPHYTH PyKaMU

118. supplied with mocrassisieTcss B KOMILIEKTe C

119. rubber sealing ring pesvHOBas yIUIOTHWTENbHAs IIPOKJIA/IKa; PE3UHOBOE
YIUIOTHUTEIbHOE KOJIbI[O

120. stick npwiinaTh; NPUKIIEUBATHCS

121. engine block 60k iBuraTess; 6J10K MUIMHIPOB (IBUTATEJIs)

122. mount over yCTaHOBUTb IIOBEpPX

123. leak Teub; mpocauymBaThCS; MPOTEKATh; IOATEKATh

124. surface moBepxHOCTb

125. apply oil cMa3sbiBaTh (HOBBIM) MaciioM; obpaboTaTb MacyioM (IIPOKJIAJIKY A0
YCTaHOBKH B IIOCAZI0YHOE MECTO)

126. ungreased HecMa3aHHBIN; CyXOU

127. groove na3

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

Filter, periodic, abrasive, period, based, normal, original, blockage, km, inspect, fil-
tered, channel, service interval, type, metal, periodically, recommendations, draining, tem-
perature, trajectory, magnetic, plastic, aluminum, deformed, silicone, stop, recommended,
start, monitor, maximum, circulate, system, cartridge, special, block.

EXxercise 3. Read and translate Text 1.
Text 1. Engine Air Filter Replacement and
Changing Engine Qil and Oil Filter

Source: https://autoedu.info/en/auto-mechanic/technical-maintenance/

Engine air filter replacement

During engine operation, the filter separates all impurities from the intake air and it is
necessary to perform periodic replacement of the filter. Dust and sand in the air can be very
abrasive and shorten engine life if not filtered. As the filter retains impurities, it reduces the
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permeability of air over time. When enough air no longer passes through the filter, the en-
gine cannot produce enough power and fuel consumption increases. All vehicles have a pre-
scribed air filter replacement period based on normal engine operation. However, when the
vehicle is used in an unfavorable environment such as dust, the life of the filter is shorter.

A filter of the same size and shape as the original is used for replacement. Periodi-
cally between two replacement intervals, it is advisable to check the air filter for excessive
dirt or blockage. The best way to check is to remove the filter and place it towards the
light source. If little or no light passes through the filter, it should be replaced. Air filters
are usually changed every 50,000 km or every other engine oil change.

The air filters can be annular or square and are located inside the appropriate box at
the very beginning of the engine intake line. After removing the filter housing cover, care-
fully remove the old filter so that impurities do not fall into the suction line. Before in-
stalling a new filter, inspect the suction line housing and duct for cracks or holes that would
allow unobstructed suction of unfiltered air. If necessary, clean the inside of the case.

Compare the new filter with the old one to make sure they are the same. During in-
stallation, make sure that it fits correctly on the base of the housing. If the filter is not in-
stalled correctly, air can bypass the filter and enter the engine without filtering. Place the
cover over the filter and fasten it. If you have previously removed, connect and tighten the
suction hoses with clamps.

To replace the air filter, follow these steps:

1. Remove the filter: Loosen and remove the filter housing cover by unscrewing the nut
or releasing the fasteners. It may be necessary to loosen the clamps and remove the suction
line hoses to remove the housing cover. Carefully remove the air filter from the housing.

2. Check the filter: Hold the filter up to the light and look through it. If the filter is
undamaged or cracked, it can be reused. If it does not transmit light or is damaged in any
way, replace the filter. Do not blow it out with the air or hit the ground to remove dirt.
This will damage the filter matrix so that dirt will pass through it if used again.

3. Filter installation: Clean the inside of the filter housing. Also, inspect the housing
and all channels for cracks or holes. Compare the new air filter with the old one, check if
they are exactly the same. Install a new filter inside the housing and check that it fits cor-
rectly and is aligned correctly on both sides. Put the cover on and fasten to the housing.
Reinstall and tighten the suction hose clamps.

Changing the engine oil and filter

The engine oil is changed and the oil filter is replaced according to the service
maintenance interval or when the oil pan is removed due to engine service work. The ser-
vice interval is prescribed by the vehicle manufacturer and may be based on mileage inter-
val, time interval, operating conditions, or oil life. The type and amount of engine oil are
also prescribed by the manufacturer.

The engine oil gets dirty over time and the additives wear out. Also, due to the wear
of engine parts, small pieces of metal get into the oil. The filter removes particles found in
the oil, such as carbon from combustion or small metal flakes. The heavier particles fall to
the bottom of the oil pan. The oil filter is changed periodically to ensure that it does not
clog, which would restrict the flow of oil and the smooth lubrication of engine parts.

For longer and proper engine operation, dirty and worn oil is periodically removed, as
well as a dirty oil filter. The replacement interval and the type of engine oil are prescribed by
the vehicle manufacturer and it is necessary to adhere to the given recommendations.

Changing the engine oil

Draining the oil from the engine is done when the engine is fully warmed up. This
allows the dirt to mix more easily with the oil and get it out of the engine together. You
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need to be careful when draining because the oil temperature is between 90-140° C and
can burn you.

The drain plug is located on the lower or side of the oil pan. The vehicle is raised to
the appropriate height. A drain pan is placed under the engine near the drain plug, as-
sessing the oil trajectory when the plug is removed. In some vehicles, the drain plug is
magnetic to attract metal chips that settle to the bottom of the oil pan. By removing the
plug, the chips are removed and it is necessary to clean it before installation.

There is a seal on the oil drain plug, which should be inspected and possibly re-
placed after removing the plug. Gaskets made of plastic, aluminum or fiber are disposable.
They are changed because they are deformed to accommodate oil pan and plug irregulari-
ties. Such a seal will not adjust well when reused and oil leakage will occur. Excessive
tightening can damage the oil pan thread, especially if it is made of aluminum. Only sili-
cone seals can be reused if they are not damaged.

The drain plug should be tightened with the appropriate tightening force. If it is
loosely tightened while driving, the plug may fall off, leaking oil which can lead to engine
destruction if not stopped immediately. On the other hand, if the plug is overtightened, the
threads on the oil pan can be damaged, which requires replacement of the oil pan, espe-
cially if it is made of aluminum.

When the drain plug and new oil filter are installed, the vehicle is lowered, the oil
cap is removed and the appropriate oil is added as recommended by the vehicle manufac-
turer. After pouring the recommended amount, the oil level is checked, the engine is start-
ed and the condition around the plug and filter is monitored for leaks, oil level and pres-
sure. If the pressure is lower or the level is insufficient, the engine is stopped and oil is
added. When the engine reaches operating temperature, check the level once more and add
oil to the maximum if necessary.

Changing the oil filter

While the oil circulates through the lubrication system, the filter removes particles
from the oil that arise from various sources (carbon, metal chips, etc.). There are two types
of oil filters, spin-on and cartridge.

The spin-on is a one-piece filter with a housing and a threaded base. It is removed
with a special filter wrench and mounted exclusively by hand. The filter is supplied with a
rubber sealing ring. Always make sure that the old sealing ring is removed as it often sticks
to the engine block. If the new one is mounted over the old one, oil will leak during engine
operation. When the spin-on filter is mounted over the surface of the sealing ring, a little oil
is applied. In this way, it is lubricated by turning it together with the filter while tightening.
An ungreased seal may fall out of the filter groove during tightening and oil may leak.

Exercise 4. Answer the questions.

. What is an air filter used for?

. Where can you find the information about the air filter replacement period?
. What is the best way to check the air filter for dirt or blockage?

. How often are the air filters changed?

. Where are the air filters located?

. What elements should be inspected and cleaned before installing a new filter?
. What may happen if the filter is installed incorrectly?

. What steps should be followed to replace the air filter?

. When is the engine oil together with the filter changed?

10. What may the prescribed service interval be based on?

11. What is the function of the oil filter?

OO UTRWN —
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12. Why is it recommended to drain the oil from the engine when the engine is fully
warmed up?

13. Where is the drain plug located?

14. What kind of drain plugs attracts metal chips?

15. Which seals are disposable?

16. Why are they changed?

17. What can damage the oil pan thread?

18. Which seals can be reused?

19. Why is it necessary to tighten the drain plug with the appropriate tightening force?

20. What procedures should be performed after pouring the recommended amount
of the oil level?

21. What types of oil filters are available?

22. What is a spin-on filter?

23. How can the spin-on filter be removed?

24. What should be done with a used rubber sealing ring?
25. What damage may be caused by an ungreased seal?

Exercise 5. Read about a cartridge oil filter change. Match the steps (1-5) with
their descriptions (a-e).
Information source: https://autoedu.info/en/auto-mechanic/technical-maintenance/

1. Draining
the engine
oil

a. While the oil is draining, loosen and remove the threaded oil filter with
a filter wrench. Check that the filter seal is removed from the engine.
Place the filter in the oil drain pan so that it can be drained. As it is a car-
tridge filter, remove the cover from the filter housing. Remove the filter
cartridge and gasket.

2. Replacing
oil filter

b. Before installing the drain plug, remove the sawdust if it is magnetic,
wipe its threads and the sealing surface with a clean cloth. Place a new seal
on the plug or an old one if it is reusable. Tighten the plug according to the
manufacturer’s recommendations. Remove the oil filler cap and slowly
pour in the recommended amount of oil. The use of a funnel prevents oil
from spilling on the engine. Check oil level, replace cover, start engine and
allow to warm up. While the engine is running, check that there is no oil
leaking on the plug and filter. Check the level and if it is insufficient stop
the engine and top up. After warming up, switch off the engine, check the
oil level again and top up, if necessary. Wipe off leaking oil on the engine
and under the vehicle, and store drained oil and old filter properly.

3. Installing
the filter

c. Warm up the engine. Raise the vehicle. Place a container under the oil
drain plug in the oil pan. Loosen the drain plug with a suitable wrench.
After releasing the drain plug, quickly remove it so that the oil can drain
freely into the container.

4. Refilling
oil

d. Enter the date, mileage and oil type in the service book. Reset the ser-
vice interval of the oil change on the instrument panel as a reminder to
the driver according to the instructions for the given vehicle.

5. Reset ser-
vice interval

e. Confirm that you have the appropriate filter and seals. Clean the area
where the filter fits. Spread a little oil over the surface of the sealing ring.
Start turning the filter by hand and make sure that it cannot be pulled. Ro-
tate the filter until it lightly touches the base. Tighten for other three-
quarters to one turn. If it is a cartridge, clean the housing and insert the
filter. Oil the seal, set it in place, install and tighten the housing cover.
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Exercise 6. Mark the following sentences as True or False.

1. To loosen and remove the air filter housing cover it is necessary to unscrew the
nut or release the fasteners. 2. To clean the air filter it is recommended to blow dirt out it
with the air. 3. After installing a new air filter inside the housing a mechanic should check
that it fits correctly. 4. When installing the threaded oil filter, it is necessary to take into
account the correct grooving and tightening force. 5. A cartridge oil filter is a type of filter
that has a reusable metal or plastic housing and a replaceable filter, a cartridge. 6. When
the old oil filter is removed, the housing is cleaned and the sealing rings are replaced with
new ones. 7. Gaskets made of plastic, aluminum, silicone or fiber are disposable.

Exercise 7. Read and translate the dialogue between a car mechanic and a cus-
tomer. Act it out.

Mechanic: The air filter needs to be replaced. It’s simple. I can show you how to do it.

Customer: Oh, that would be great!

M.: First, open the hood and locate the air filter unit.

C.: Okay. What’s next?

M.: Now remove the air filter cover, take the air filter out and clean the air filter
housing.

C.: I see. And what shall I do after that?

M.: Then insert a new filter and finally replace the cover. You've done it!

C.: That looks easy enough!

M.: Yeah, it’s not too difficult! And I recommend you to do it at least once a year.

C.: Thanks a lot!

M.: You're welcome!

Exercise 8. Search the Web for information about the types of air filters or about
the meaning of the picture symbols/pictograms on the oil filters housing or packaging.
Choose one of the options and make a presentation about it.

Exercise 9. Look through Unit 5 again. Make a list of the words and word combi-
nations you consider to be the terms. Translate them into Russian.

Unit 6. COMMERCIAL VEHICLE MAINTENANCE CHECKLIST

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

1. commercial vehicle komMmMepueckoe TpaHCHOPTHOE CPeACTBO; I'Py30HaCCakKUp-
CKUW aBTOMOOWIb /1JI KOMMepYeCcKUX MepeBO30K; aBTOMOOMIIb, 00CITYKMBAIOIIANA TOPTO-
BbIe TIPeJIITPUSATHS

2. maintenance TexHU4YeCKoe OOCTy>KUBaHHEe U TeKYyIIUi PeMOHT

3. checklist kKOHTpOIBHBIN TTepedeHb (PaboT); KOHTPOJIbHBIA CIIMCOK; KApTa TeXHHU-
YeCKOro KOHTPOJIS

4. maintenance checklist KOHTPOIBHBIN TIEpeYeHb OMEepanyi 0 TeEXHUYeCKOMY 006-
CJTY>KMBAHUIO, TIOPSI/IOK TEeXHUYECKOTO OOCITY>XKMBAaHUS, perjiaMeHT TeXHUYecKoro obciiy-
YKMBaHUs1, KOHTPOJIbHBIN CITUCOK TeXHUYECKOI0 00CTY>KUBaHUS

5. downtime npocToi, BeIHYX/IeHHOe Oe3/ielicTBre

6. malfunction HercrpaBHOCTD

7. preventive maintenance program IporpaMma IIJIaHOBOI'O TeXHHYeCKOro obciry-
’KMBaHUS U PEMOHTA

8. reduce cokpariaTh; CHUXKaTh
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9. operational costs akcIITyaTallMOHHbBIE PACXOIbI

10
11
12
13
14
15
16
17
18
19
IIeHue K
20
21

. extend npopieBaTh; yBeJIMYUBATD

. lifespan cpox ciyx0b1

. stay compliant with cobmito/1aTh; COOTBETCTBOBATH

. safety regulations mpaBusia 6e301acHOCTH; TpaBUJia TeXHUKU 6€3011aCHOCTH

. paper-based OyMakHbIN BapHUaHT (JOKyMeHTa), Ha OyMa>KHOM HOCHUTeJie

. electronic form anexkTponHast popma (JIokyMeHTa); 37IeKTPOHHbIN OJIaHK

. iterm MyHKT, m03UIMs (CIIMCKA)

. truck rpy3o0Bo¥ aBTOMOOWJIb, TPY30BUK

. mechanic MexaHuk

. relevant parties cooTBeTCTBYIOIIME CITY>KObl; MHOW MepCcoHall, UMeIoIUi OTHO-
TaHHOM cdepe NiesITeIbHOCTU

. reliable 6Ge30TKa3HbIN, HAAEXKHBIN

. usage pattern CTaTUCTHU4YeCKasl XapaKTepUCTUKA UHTeHCHUBHOCTU HCII0JIb30BAaHUS

TPAHCIIOPTHOT'O CpeaCTBa

22

. paperwork OymakHasi paboTa; JeJ0NpOU3BOACTBO; paboTa C TeXHUYECKOH J0-

KyMeHTalueu

23
24
25

26.

dupma

27.
28.
29.
30.
31.
32.
33.
34.

. logistics opraHu3anus ¥ TeXHOJIOTHS TIepeBO30K

. backup pe3epBHOe konvpoBaHue; co31aBaTh Pe3epPBHYIO KOIIHIO

. store XpaHUTb, COXPAHATh

fleet mapk (aBTOMOOWIEl); AaBTOMOOMIBHOE XO3SMCTBO; aBTOTPAHCIIOPTHAS

app(s) npwioxkeHue, NMPUKJIaHas TporpaMma

tablet mianmer

on-site Ha paboueM MecTe

remotely ynaneHHo

Internet connectivity noakitodenve k UHTepHeTy

SYNC CUHXPOHU3HUPOBATh

central database nenTpanu3oBaHHas 6a3a JaHHBIX

transport business 6u3Hec, 0Ka3bIBaIOIINK TPAHCIIOPTHBIE YCIIYTH; OM3HEC, CBS-

3aHHBIN C rPy30IlepeBOo3KaMU

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

schedule cocraBmnsiTh rpaduk; MIaHUPOBATH

repair peMOHT; PeMOHTHPOBAThb

transportation TpaHCIIOPTUPOBKA; NIepPeBO3Ka; IOCTaBKa

breakdown aBapusi; mosiomka

run business BecTu fiey0; ynpasisiTe OU3HECOM; PYKOBOIOUTh HPeIIpUsiTHeM
smoothly riagko; 6eciepeboMHO; yCIIelHo

save 3KOHOMUTb, bepedb

fundamental element ocHOBHOM 351eMeHT

successful ycnemnsbiii, 3¢bdeKTUBHbBIN

preventive maintenance 1iaHOBO-IIpelylpeJUTeJIbHbII PEMOHT; IJIAHOBOe TeX-

HUYecKoe O0C/Ty’XMBaHWe M PEeMOHT; IUIAHOBO-TIpeJlylpe/IuTeJIbHOe TexHu4Yeckoe 0b6city-
>KMBaHUe

45
46
47
48
49
50

. value 110/1e3HOCTB; MOJIb3a; BHIT0/1A

. anticipate ornpenensiTh U Mpeynpexaars (II0JIOMKY)

. fix peMoHTHpPOBATH, YUHUTH; YCTPAHATH (HEIOJIAJIKU)

. Severe Cepbe3HbI

. manufacturer’s recommendations pekoMeHAaIUNA U3TOTOBUTEJIS
. approximate time IIpUMepHBINA CPOK; OPUEHTUPOBOYHOE BpeMs
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51
YCIIOBUS

52.
53.
54.
5b.
56.
57.
58.
59.
60.

61

62.
63.
64.

. specification cnernudukanus; TexHUYECKas: XapaKTePUCTHKA; TexXHUYeCcKue

oil change 3amena macna

filter change 3amena ¢unbTpa

components tightening noATSIrMBaHNe KOMIIOHEHTOB, 3JIEMEHTOB, JieTajlel U y3JI0B
tuning of the engine perynupoBka aBuraresis

brake fixing mpoBepka u peryaupoBKa TOpMO30B

tire rotation mepectaHoBKa IIMH

lubrication cmaska

radiator maintenance TexHru4eckoe 06CiTy>KMBaHUe paiMaTopa

demand maintenance Texob6ciTy>KMBaHUe 110 3asiBKe

. replacing 3ameHa

part aJIeMeHT; JieTallb; y3eJl; KOMIIOHeHT; 3all49acTh

break down BbIXOJIUTH U3 CTPOSI, JIOMATHCS

stop working properly noBpexjiaTbCsl; He cpabaTbiBaTh; paboTaThb C mepebosIMu;

IrmepeCTaBaTb JIeMCTBOBATh; OTKA3bIBATH

65.
66.
67.
68.
69.
70.
71,
72.
73.
74.
75.
76.
77.
78.
79.
80.

81

82.
83.
84.
85.
86.
87.

independent He3aBUCHMBII

wear and tear UI3HOC; aMOpPTHU3ALUS

light bulb nammouka

Spring Npy>KHHa; peccopa

window glass OKOHHOe CTeKJIO

retuning gauges (riepe)HacTpOMKa JaTYMKOB

seat cushion nojy1ika cujeHbst

engine JIBUrareslb; MOTOP

transmission kopoOka rnepejiad; TPAaHCMUCCHUSI

battery akkymysiTop; (aKKyMyJiSTOpHasi) OaTapest

corroded prkaBbIii; MPOP>KABEBIIIMI; Pa3pyIIeHHbIN KOPPO3Uel; KOpPOAUPOBAHHbBIN
deteriorating structure KOHCTPYKIIMS C YXYIIIAIOUUMHUCS XapaKTePUCTUKaMHU
crisis maintenance peMOHT B CJTy4ae BHE3aITHOM MTOJIOMKU

slip by nposeBaTh; nporyckaTthb

never happen He IPOBOJIUTHCS

sudden failure BHe3anHbIi OTKa3

. delivery point MecTo BBITPY3KH, MECTO ITOCTaBKH

dispatch ornpaBka; MocblIaTh; OTIPABIISITH

on the spot HeMe/iJieHHO, He3aMeJIUTeIbHO; Ha MecTe (COOBITHI)

additional costs nonoaHUTEBHBIE PACXOABI

reroute U3MeHSTb MapILIPYT, llepeHaNpaBIIsTh

delivery nmocraBka, JJocTaBKa

hire an outside mechanic npuBIekaTh BHeIIHero ClelyalIuCcTa-MexXaHuKa;

HdHUMATb ME€XdHHMKd Hd CTOPOHE

88
89
90
91

. in-house BHyTpY GbUPMBI; BHYTPEHHU, COOCTBEHHBIN; IIITaTHBIM

. purchase mokymka; nmpuobpeTeHue

. damaged 1oBpeXxIEHHBIN, UCTIOPYEHHBIHN

. record 3amMMCh; perucTpaiys, y46THO-OTUYETHbIE JaHHbIEe; OTYET; 3alMChIBATh;

PeruCTpupoBaThb

92
93

. record-keeping BeyieHMe ITPOTOKOJIA; BefleHHe 3alliCel; perucTpariysl
. up-to-date program oTpeiakTUpPOBAaHHAs MMPOrpaMma, OTJakKeHHasi ITporpaMMma;

COBpeMeHHas IIporpaMma

94

. form ¢popma; Grank
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95. stay current 6bITh aKTyaTbHBIMA

96. meaning(ful) data 3nauaras nadopmarius

97. identify clearly ycranaBiuBaTh, TOUHO OTNpeNeNSITh

98. review 0630p, aHaJIK3; OlleHKa, IPOBEPKa; SKCIepTr3a

99. eventual Bo3MOXXHBIN, MOTYIIUM CITYYHTHCSI; 3BEHTYaJIbHbIM, BO3MOXHBIN MpU
COOTBETCTBYIOIIUX YCIIOBHUSIX

100. management pyKoBOZICTBO; PYKOBOZISIIWH [TePCOHAIT; aIMUHUCTPALIUSL; JUPEKIIHs

101. additional work momnosiHuTenbHast paboTa, JOpaboTKa

102. unsolved problem HepelienHast mpobJiiemMa, HepellleHHbIN BOIIPOC

103. equipment o60pya0oBaHue; IPUOOPHI; YCTPOMCTBO; OCHAII[eHHe

104. unknowingly ignore urHoprpoBaTh 110 HE3HAHWIO/HEOCO3HAHHO

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

Commercial, electronic forms, business, preventive, program, mechanic, function-
ing, transport, manager, transportation, logistics, specific, special, smartphone, internet,
central, transport companies, fundamental element, service, type, recommendation, speci-
fications, typical, filter, component, rotation, radiator, stop, inspection, situation, transmis-
sion, battery, corroded, structure, crisis, organize, procedure, identify, periodical, person-
nel, regularly, systematically inspect, problem, analyze, document.

EXxercise 3. Read and translate Text 1.

Text 1. Commercial Vehicle Maintenance Checklist: How Electronic
Forms Reduce Your Fleet Downtime
Source: https://www.doforms.com/commercial-vehicle-maintenance-checklist/

Vehicle downtime caused by malfunction costs your business anywhere be-
tween $448 to $760 per day! But did you know that you can reduce your downtime by
20% just by introducing a simple preventive maintenance program? Commercial vehicle
maintenance checklists help businesses reduce their operational costs and vehicle down-
time, extend vehicles’ lifespan and help you stay compliant with safety regulations.

Commercial vehicle maintenance checklist is a paper-based or electronic form that
consists of items that truck drivers, mechanics and other relevant parties must inspect in
order to ensure reliable functioning of a commercial vehicle. Commercial vehicle mainte-
nance checklists differ depending on the particular vehicle and usage pattern.

Using electronic maintenance checklist forms reduces a huge amount of paperwork
and logistics to simple files that you can backup and store either locally or on a cloud. An
electronic commercial vehicle maintenance checklist can be created according to specific
business’ needs and capacities, its fleet of vehicles and the number of drivers with the help
of some special apps. Data can be collected on smartphones or tablets. Drivers, mechanics
and managers can fill such checklists forms on-site or remotely, without internet connectivi-
ty required. The data in the checklists can be synced with the business’ central database.

Commercial vehicle maintenance checklists allow transport businesses and fleet
managers to schedule maintenance and repairs before the vehicles leave for transportation
duties and, in doing so, avoid breakdowns. They also make sure transport companies run
their business smoothly and save time, money and effort.

When making your checklist, consider these four fundamental elements that deter-
mine how successful your vehicle maintenance will be.

1. Preventive Maintenance Checklist

A preventive maintenance program helps enterprises get the most value and service
out of the vehicle. This type of commercial vehicle maintenance tries to anticipate issues
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before they occur and plan how they should be fixed before they turn severe. The preven-
tive maintenance checklist and program should, therefore, include the manufacturer’s rec-
ommendations on vehicle maintenance and the approximate time when persons responsi-
ble should perform it. The rest of the truck maintenance checklist will differ depending on
the type of vehicle and its specifications.

Some of the typical items on preventive maintenance checklist include:

— Oil changes

— Filter changes

— Components tightening

— Tuning of the engine

— Brake fixing

— Tire rotation

— Lubrication

— Radiator maintenance

2. Demand Maintenance Checklist

Demand maintenance is the type of maintenance that transportation businesses per-
form only when there is a need for it. This means replacing or fixing certain truck parts on-
ly when they break down and stop working properly. This can also happen after an inde-
pendent inspection that determines the wear and tear situation on a truck.

Demand maintenance forms usually include items such as:

— Replacing light bulbs

— Replacing springs

— Putting new window glass

— Retuning gauges

— Placing new window glasses

— Replacing seat cushions

— New engine and transmission

— New batteries

— Replacing corroded or deteriorating structures

3. Crisis Maintenance Checklist

Crisis maintenance usually occurs when preventive and demand maintenance slip by
and never happen. This is the type of maintenance that is performed when a truck breaks
down on the road due to the sudden failure of one or many components. This usually
means sending a replacement vehicle so that the driver can continue his trip to the delivery
point and dispatching a mechanic to repair the vehicle on the spot.

Businesses should try and avoid having to go through crisis maintenance because
they incur the additional costs of:

— The time needed to organize necessary repair procedure and reroute deliveries.

— Driver’s downtime.

— Hire of an outside mechanic, if the business doesn’t have one in-house.

— Purchase of new parts to replace damaged ones with.

4. Maintenance Form Records

The three types of commercial vehicle maintenance above underline the importance
of having an up-to-date record-keeping program that checklist records can provide.

Maintenance checklist forms must stay current, record meaningful data, identify the
vehicle clearly and go through periodical reviews.

Commercial vehicle maintenance forms inform the driver, mechanic and other rele-
vant personnel to regularly and systematically inspect the vehicle by looking up any even-
tual problems contained in the form. These forms should also keep records of preventive
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maintenance and repair work that any of these parties have already performed on a truck.
The transport business management can analyze the maintenance work contained in a
checklist to establish whether there is a need for additional work. These records can also
document any unsolved problems, the sources of said problems and the reason why they’re
not solved. They can also identify equipment that a driver may have unknowingly ignored.

Exercise 4. Answer the questions.

1. How is it possible to reduce the vehicle downtime caused by malfunction?

2. How can commercial vehicle maintenance checklists help businesses?

3. What is a commercial vehicle maintenance checklist?

4. What can transport businesses and fleet managers use these checklists for?

5. What are the benefits of using electronic maintenance checklist forms?

6. What fundamental elements of the successful vehicle maintenance should be con-
sidered when making a checklist?

7. What is a preventive maintenance program needed for?

8. What does a preventive maintenance checklist include?

9. What items does the preventive maintenance checklist consist of?

10. What is demand maintenance?

11. What items do demand maintenance forms comprise?

12. What is crisis maintenance?

13. Why do businesses should avoid crisis maintenance?

14. What are the requirements for maintenance checklist forms?

15. What is the function of commercial vehicle maintenance forms?

16. What records should be kept in these forms?

Exercise 5. Read about the aspects included in the most effective and thorough
checklists of a preventive maintenance form. Match the items (1-7) with their descrip-
tions (a-g).

Information source: https://www.doforms.com/commercial-vehicle-maintenance-checklist/
1. Main technical |a. Checking and testing the entire brake system; measuring the brake
inspection pads width and replacing them if they are under the sufficient width;
checking the emergency brake

2. Fluids and oils |b. Taillights and brake lights, high and low beams, turn signals, reverse

inspection lights, emergency flashers, license plate illumination

3. Brakes c. Engine, transmission, filters, fuel level, suspension system, steering

inspection system, belts and hoses, auxiliary systems, body, clutch, electrical sys-
tem components and exhaust system

4. Lights d. Power steering fluid, brake fluid, wiper fluid, transmission fluid, oils

inspection and defrosting system

5. Wheels and e. Integrity of glass, window control system, wiper system, driver and
rims inspection | passenger side mirrors, inside mirrors

6. Interior f. Check whether the tire matches the wheel; wheel alignment; tire

inspection conditions and whether there are any embedded objects and cuts; spare
tires; check for availability of tools needed to change a tire in case of
emergency

7. Windshield, |g. Air conditioning system; checking if the horn is working and if it’s
back windows  |loud enough; seat belts; gauges; fan; check for emergency and first aid
and mirror in- kit availability, as well as a fire extinguisher, warning triangle, reflec-
spection tive jacket etc.
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Exercise 6. Mark the following sentences as True or False.

1. Commercial vehicle maintenance checklist forms help freight companies keep
their fleet of vehicles in good technical condition, safe and reliable for the transport of
goods and services to retailers and consumers. 2. There are three types of checklists de-
pending on the type of maintenance and situation that requires them: a preventive mainte-
nance checklist, a demand maintenance checklist and a crisis maintenance checklist. 3.
The downtime of an inoperative vehicle allows a transportation company to reduce costs.
4. Only electronic maintenance checklist forms are available nowadays. 5. Demand
maintenance is performed when a truck breaks down on the road due to the sudden failure
of one or many components. 6. Commercial vehicle maintenance checklists are for drivers,
mechanics and other relevant personnel.

Exercise 7. Work in pairs. Read and translate a dialogue between an experienced
mechanic and a new mechanic. Act it out.

Mechanic 1: What was the trouble with this car?

Mechanic 2: An increased oil consumption.

M. 1: Let’s review what you did before it will be back to the route.

M. 2: Okay. First, I checked and replaced some gaskets. I thought about possible
leakage through them... Then, I checked the oil sump for damage. But it’s all right.

M. 1: And did you check the crankcase ventilation? It could be clogged. The car has
been used rather intensively.

M. 2: Yeah, you’'re right. It was pretty dirty. I cleaned it. So, it’s fine now.

M. 1: The increased oil consumption can be also caused by some timing malfunc-
tions.

M. 2: The timing doesn’t need any repairs. It works properly.

M. 1: Fine. And what about the oil filter?

M. 2: [ changed it. It was full of dirt.

M. 1: And did you check the correct installation of the oil filter? If it is installed un-
evenly, it won’t be twisted completely. I mean the tightness of the filter will be broken.

M. 2: Of course, I did.

M. 1: Good job! I'll call the manager and tell him that the car is ready.

Exercise 8. Search the Web cither for the business and road safety benefits of the
preventive maintenance vehicle checklists or the way how to create an electronic com-
mercial vehicle maintenance checklist. Choose one of the options and make a presenta-
tion about it.

Exercise 9. Look through Unit 6 again. Make a list of the words and word combi-
nations you consider to be the terms. Translate them into Russian.

Unit 7. DIGITAL TRANSF ORMATION IN TRANSPORTATION
AND LOGISTICS

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

1. digital transformation 1udppoBoe npeobpazoBanue

2. transportation TpaHCIIOPTUPOBKA; ITlepeB03Ka; JI0CTaBKa

3. logistics morucTuka; cucrteMa MoCTaBoK; OPTraHU3AIMS U TeXHOJIOTHS ITepeBO30K
4. interconnected B3a¥MOCBSI3aHHBIN; 00 B IUHEHHBII

5. transportation industry TpaHcropTHasi OTpacib
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6. improve yiy4IiaTh, OBBIIIATh KAYECTBO; COBEPIIIEHCTBOBATh

7. service yciyry; obciry>kuBaHue; cepBUC; paboTa

8. commute e31UTh Ha paboTy B ropoj (0 XuTeJie IPUropoja)

9. management yripaBjieHHe; PyKOBOJICTBO; OpraHU3allys paboThl

10. cargo rpys

11. cost-effectively ¢ onTrmanbHBIMU 3aTpaTaMu, SKOHOMUYECKH 3GHEKTUBHO

12. complex supply chain structure cioxxHasi CTpyKTypa 11ell0YKHU [OCTaBOK

13. compel 3acTaBiisiTh, BHIHY>K/1aTh

14. transporter mepeBo34MK; KOMIIaHHsI, OCYIIeCTBJISAIONIAs TPAHCIIOPTUPOBKY

15. forefront munupytoiuit

16. forerunner npenBecTHUK

17. lagging behind HaxoguUTHCS B YKCIIe OTCTAIOIIUX

18. reluctant conpoTHUBISIOMIMNCS

19. shift uaMenenue; nepemeHa

20. imminent HaJIBUTAIOIIUICSI, HEOTBPATUMbIHN, HeU30e>KHbIM, HEMUHYEMbIH

21. advancement yiydiiieHre, pa3BUTHE

22. reshaping npeobpa3oBaHue; nepecTporika

23. item usgenve; ToBap; eqUHUIIA 000PYIOBaHUS

24. administration ympaBieHue; BefieHue (fei1), aIMUHUCTPUPOBAHUE

25. plan of action nian gercTBUiA

26. utilize ucnosb30BaTh

277. business process 6u3Hec-IIpoIecc

28. user experience onbIT (KBaJTAPUKAIKs, MEHTAIbHOCTD, IIOBeieHYeckre 0CoOeH-
HOCTH) TUITUYHOTO MOJIb30BaTes

29. meet necessities oTBeyaTb MOTPEOHOCTSIM U TPeOOBaHHUSIM

30. organizational opraHu3aI¥OHHbIN

31. arguably BO3MO>XHO, BEpOSITHO

32. mindset ckiaj yma, (IIPUBBIYHBINA) 00pa3 MbICJIeH, TUIT MBIIILJIEHUS

33. execute BBITIOJIHSATD, Je/1aTh; peajM30BaTh; IOBOJAUTH JI0 KOHIIA

34. workforce pabouast cuiia, epcoHan

35. on board B uncse y4acTHUKOB; B UHCJIe CTOPOHHUKOB

36. internally BHyTpu (kOMITaHHM)

37. take time and effort TpebyeT BpemeHU U yCUTUIN

38. employee coTpyJiHUK; pabOTHUK

39. smoothly rinaako; criokoiHo; 6ecripensiTCTBEHHO, O6e3 moMex

40. process automation aBToMaTtr3anus rpoiecca

41. manually py4ynbiM ciocobom, Bpy4HYIO

42. machine learning ycTpoHCTBO CO CpeficTBAMU CaMOOOyYeHHs, MAllTMHHOe CaMo-
obydeHre (CIOCOOHOCTb YCTPOMCTBA YBEJIMYMBATH CBOIO MPOU3BOJIUTEIHLHOCTD, 3hdeKTHB-
HOCTb WM JIpyTHe aclieKThl paboThl Ha 6a3e Ipe/ileCTBYIOIIEro OIbiTa); 00ydyeHre MallliH

43. robotic po60TU3MPOBAHHBIN

44. big data 6ombiivie JaHHBIE (HAOOP TEXHOJIOTHM, BKITIOYAIOIIUX CUCTEMbI XpaHe-
HUSI ¥ 00pabOTKM OrPOMHBIX MACCHBOB CTPYKTYPHPOBAHHBIX M HECTPYKTYPUPOBAaHHBIX
JAHHBIX Pa3HOOOPA3HOT0 COCTaBa, YaCTO OOHOBJISIEMBIX W MOCTYMHAIONIMX U3 PA3TUYHBIX
VMCTOYHUKOB, 0OpabaThiBaeMbIX B IeJIsIX yBeJinueHUs! 3GdeKTUBHOCTH OU3Heca, CO3/IaHUs
HOBBIX MIPOJYKTOB U MOBBIIIEHUS] KOHKYPEHTOCIIOCOOHOCTH)

45. big data analytics aHamM3 60MBIINX JAHHBIX

46. API (Application Programming Interface) unTepdeiic npukiagHOTro Mporpam-
MHPOBaHUS
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47. reduce cokpamiarb, yMeHbITIATh

48. processing time BpeMst 06pabOTKH (JIaHHBIX)

49. enhance ysydinaTh; MOBBIIIATh

50. performance npon3BoANTEILHOCTD; 3pbEeKTUBHOCTD; Ka4eCTBO pabOThI

51. data-driven ympaBiisieMbli JAHHBIMH, C yIIpaBJeHWeM JIaHHbIMU

52. business model Mmozens npeanpysTHs; OM3HEC-MOJIeNb

53. customer oOKyTMaTesb; MOTPeOUTENb; 3aKa3YUK; KIUEHT

54. communications KOMMYHHUKAI¥s, B3aUMOIeHCTBYe, TTepefava JaHHbIX (MH)OP-
MaIllum); oblleHre, JIeJIOBble KOHTAKThl; KOMMYHUKA0eJIbHOCTh

55. domain obsacTb; cdepa; moiie e TeJIbHOCTH

56. streaming MOTOKOBBIM peXHM Ilepe/laud M O0OpabOTKM JaHHBIX; OPTraHU3aIlvs
IIOTOKOBOT'O peXxuma

57. budding stage daza 3apoxknenust

58. adjacent niches cMexxHbIe HUIIIN

59. lay the groundwork for moaroraBivMBaTh MOYBY IS

60. continuous growth HenmpepbIBHBIN pOCT

61. trend Kypc, HaripaBieHWe, TeHIeHIIHsI

62. cloud computing o6yiauHble BBIYHUCIIEHUS], BEIYMCIIEHUs] B 00J1aKke; BbIYACIIEHUS
nipu nioMo1u MHTepHeT-pecypcoB

63. keeping xpaHeHue; coxpaHeHue

64. cost-effective moxomHbIl, MPUOBUILHBIHN, peHTabeTbHbIN

65. secure 6e30macHbIN, HAIEKHBIN

66. access JOCTyI; UMETb JIOCTYII, MOJTYyIUTh IOCTYII (K 4eMy-J1.)

67. real-time data maHHbIe, TOCTyTAlOIIKMe B peaJibHOM (MaciiTabe) BpeMeH!

68. blockchain TexHonorust pacnpenieIéHHbIX peecTpoB; 6JIOKYENH

69. integration o6beiuHEeHWe B OHO I11eJjioe, UHTerparus

70. multiple systems MHOTO3JIeMeHTHasl CUCTeMa; CHCTeMa C TapasijieJIbHbIM BKJIIO-
YyeHHeM

71. internet of things (IoT) untepHer Bemeii (bu3MIeCKUX 0OBHEKTOB, MPEIMETOB,
MIPOAYKTOB), UHTEPHET-TeXHOJIOTHS Belllei (06beKTOB)

72. solution peiiienue

73. barcode scanner ckaHep IITPUXOBBIX KOJIOB

74. RFID (Radio Frequency Identification) pajurodacToTHas ueHTUPHKAITHIS

75. RFID sensor paguonatuuk, RFID-maTauk

76. asset management yripaBjieHHe aKTUBaMU

77. warehouse CKJIaJi; CKJIaJICKOe TIOMellleHre

78. supply cycle ks nocraBok

79. wearable (device) HocuMoe yCTPOMCTBO (Hamp., MUKPOJUCIUIEH, BMOHTHPOBAH-
HBbIW B OUKK)

80. health-related neue6HO-0310pPOBUTEIBHBIN

81. accident HecuacTHBIV CITy4aii; KaTacTpoda; aBapusl

82. fully operational nosHOCTBIO pabOTOCTIOCOOHBIH

83. mental state rcuxuydeckoe COCTOSIHME; YMCTBEHHOE COCTOSIHUE

84. drone sipoH; 6eCITUIOTHBIN CaMOJIET OOBIYHO C AMCTAHITMOHHBIM yTIPaBJIeHUEM

85. autonomous vehicle aBTOHOMHBIN (CaMOyIIpaBJisieMblii) aBTOMOOWIIb; aBTOMO-
owib 6e3 BoguTers

86. small-distance delivery mocraBka Ha mMaJible pacCTOSIHUS

87. surveillance ocmoTp; ob6ciegoBanue; HabJogeHNe

88. warehouse stock ckyajickue 3amacel; ToOBap Ha CKJiajie
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89. autonomous truck camoymnpagsieMblii TPy30BOM aBTOMOOWIIb

90. forklift BunbuaTHIl MOIBEMHUK; OTPY3UKK C BUIIbYATHIM 3aXBaTOM

91. robot arm pyka po6oTa; po60TU3MpOBaHHAs pyKa

92. collect data cobupaTh JaHHBIE

93. high-level analytics aHaTHKa BBICOKOTO YPOBHSI

94. insight moHMMaHue, cIOCOOHOCTh pa30bpaThCsl B CYIleCTBe BOIMPOCA; afeKBaT-
Hasl CaMOOIleHKa

95. operation fesITeIbHOCTh, paboTa

96. predict nporHo3upoBaTh

97. meet ynoBieTBOpsSITh, OTBEYATh, COOTBETCTBOBAThH

98. demand cnipoc; moTpebHOCTD; TpeboBaHUe

99. adjust HaylaXXUBaTh, peryJMpoOBaTh; OTJIAKUBATh

100. supply chain 1ieroyka nocTaBok, ceThb MOCTABIIMKOB; KAaHAJI IOCTABOK

101. artificial intelligence uckyccTBeHHBIN UHTEIIIIEKT

102. repository perno3uTopuii; peno3utapuii (koprnopaTuBHasl 6a3a TaHHBIX); XpaHU-
JUIIle; apXUB; CUCTeMa XpPaHeHUsI

103. department oTnen; oTnesieHue; yrpaBieHue; Ciry>kba

104. unit mozmpasnenenue

105. get rid of uzbaBnsaThCs

106. transparent mpo3pavyHbIi

107. predictive model nporaosupytoriiiast MoJiesib

108. efficiency addekTHUBHOCTD, pe3yIbTaTUBHOCTD

109. computer vision MalIMHHOe 3peHHe, TeXHW4YecKoe 3peHUe (HallpaBjieHHe HC-
KyCCTBEHHOI'O WHTeJUIeKTa, 3aHUMaroleecsi 06paboTkoi U paclio3HaBaHMEM AuHaMude-
CKUX M300pa’keHU pealibHOW JIeMCTBUTETbHOCTH)

110. subset BapuaHT; pa3HOBUIHOCTD

111. adequately komneTeHTHO, aIeKBaTHO

112. photos and videos shot poTocHMMKM 1 BUAEO3aTTMCH

113. use case npelie/ieHT, BApUaHT UCIOJIb30BaHUS, ClleHapyii UCITOJIb30BaHUS

114. virtual assessment BUpPTya/IbHBIM aHA/IN3; BUPTYaJIbHAs OlleHKa

115. vehicle damage noBpexxieHrie TPaHCIIOPTHOTO CPeCTBa

116. natural language processing (NLP) o6paboTka ecrecTBeHHOro si3bika, 0bpa-
60TKa TEKCTOB Ha eCTeCTBEHHOM $i3biKe (BeTBb BHIYMCIIUTESIbHOM JIMHIBUCTUKU (computa-
tional linguistics), koTopasi 3aHMMaeTCcsl MPo6JIeMaMu UCIIOIb30BAHUSI KOMITbIOTEpa IjIsi
pacIio3HaBaHUS eCTeCTBEHHOTO $13bIKa, ITPe/ICTaB/IEHHOIO B BUJIe PeUYM WJIM TEKCTa)

117. eCommerce (electronic commerce) 3JieKTPOHHasi TOPTOBJIs, 3JIEKTPOHHAs
KOMMepIus (KoMMepuecKasl JIeITeJIbHOCTb, OCYIIeCTBIisieMasl Yepe3 UHTepHeT)

118. consumer-facing opveHTHpOBaHHBIM Ha MpsIMOe B3aUMOJIEMCTBUe / paboTy C
MOTpebUTeNISIMU

119. customer support o6ciTy>KMBaHye KJIKMeHTa

120. chatbot 4datoBwIii pob60T, 4abOT (Pa3HOBHUAHOCTb POOOTA, KOTOPBIA MOXKET
y4aCTBOBATh B YaTaX)

121. tool cpencTBo; MexaHu3M, CIIOCOb

122. application npumeHeHUe, UCTI0JIb30BAHUE

123. invoicing BbICTaBJIeHMe CYETa-(paKTypbl, THBOMCUPOBaHKe

124. financial processes ¢vHaHCOBBIE TTPOITECCHI

125. error ommbKa, MOrpemHoCThb

126. financial documentation ¢puHaHCOBasI JOKYMeHTaIIUsI

127. digital twin nudpoBo 1BOMHUK; BUPTyasibHasi KOTIUS
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128. lovechild Bo3HUKIINN, CYIIECTBYIOIIHMNA BOIPEKU ITpaBWIaM, OOBIYHOMY IIO-
PAIKY; opUIMaIbHO HeITPU3HABAEMbIN

129. digital copy nuudpoBas komnus

130. simulation MojiesTMpoBaHue; BOCIIPOM3Be/leHre, UMUTAIIUS

131. possible scenario BO3MO>XXHBIN CIleHapUM

132. assess risks olleHMBaTh pUCKU

133. build strategy cTpouThb cTpaTeruio

134. make data-backed decisions mpuHMMaTE 060CHOBAHHBIE PEITIEHUS

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

Globalization, transportation industry, service, logistics organization, management,
effectively, technology, progress, business, complex, structure, components, transformation,
global, historically, logistics companies, start, definition, administration, plan, computerized
innovation, system, business processes, culture, type, organizational transformation, cultural
transformation, paradigm, transformation process, automation, machine, robotic process au-
tomation, analytics, cycle, business model transformation, partner, communication, online,
niche, moment, tech, real, integration, platform, specialist, evolution, Internet, scanner, sen-
sor, drone, autonomous, distance, locally, control, repositories, department, confidential, ef-
ficiently, efficiency, computer, adequately, analyze, object, photo, video, camera, virtual,
natural, commerce, optimizing, chatbot, invoicing, financial process, revolution, financial
documentation, copy, simulation, scenario, risk, strategy.

Exercise 3. Read and translate Text 1.
Text 1. Digital Transformation in Transportation and Logistics:
Types and Trends
Sources: https://www.yoh.com/blog/5-trends-of-digital-transformation-in-transportation-
and-logistics, https://themindstudios.com/blog/digital-transformation-for-logistics/

With the world getting more interconnected under globalization, the transportation
industry is under pressure more than ever before to improve its services. Everybody needs
a smooth, free from any danger experience whether they are moving casually or commut-
ing for a job. Along with that, expectations from logistics organizations have also in-
creased.

Transportation management is not anymore about moving cargo cost-effectively.
The technology has progressed, and the businesses have expanded. The current complex
supply chain structures and numerous components are compelling transporters to improve
their management and services to succeed in the market.

Surprisingly, digital transformation in logistics wasn’t at the forefront of the global
change trends until just recently. An industry historically known to be a forerunner of in-
novation is lagging behind today. A lot of logistics companies are reluctant to change and
continue to do things the old ways. However, the shift is already imminent.

Let us start with the definition of digital transformation. Digital transformation is the
advancement and reshaping of items, administrations, and whole plans of action by com-
puterized innovations. It is the way towards utilizing technologies to make new or make
changes to an existing system, business processes, culture, and user experience to meet
changing business and market necessities.

Digital transformation in logistics can be of four main types.

1. Organizational transformation: Arguably, the most important part of the transfor-
mation process is the internal mindset change. Organizational transformation is sometimes
also referred to as cultural transformation, and it’s exactly what it is. To successfully execute
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digital transformation in your logistics company, you’ll need to bring your workforce on
board, and implement digital solutions internally before you do it externally. Changing the
whole paradigm and the way you’ve been doing things might take time and effort. However,
with the support and understanding of your employees, the success rate will go up consider-
ably, and the transformation process will go much more smoothly as well.

2. Process automation: The second type of digital transformation in transportation
and logistics is process automation. It means employing digital technologies for tasks pre-
viously managed manually. The list of possible technologies is quite long; we’ll only list
the most major ones: machine learning, robotic process automation, big data analytics and
APIs. The use of technology can reduce processing times, shorten cycles, and enhance
business performance through data-driven decisions.

3. Business model transformation: When you want to do more than implement a
number of digital solutions and your plan is complete transformation in your logistics
business, there’s this type. Business model transformation is a major change in the way
you deliver value to customers and partners. This is where the changes to your communi-
cations go, among other things.

4. Domain transformation: You know how Amazon went from an online bookstore to
what we know today? Or how Netflix changed its operations when streaming was only at its
budding stage? This is domain transformation — the changes implemented to spread into ad-
jacent niches, to grow across domains. This will allow your business to grow not just at the
moment but to lay the groundwork for continuous growth opportunities in the future.

As to tech trends in transportation and logistics digital transformation, here are the
technologies to consider when you decide to go through logistics and transportation digital
transformation:

1. Cloud computing: Keeping your data in the cloud is cost-effective, often more se-
cure, and, for the logistics industry, it allows profitable and simple access to real-time data.

2. Blockchain: It is probably the most heard about technology in the industry as it
allows faster and more secure integration of multiple systems into one platform. Some
specialists call blockchain the evolution of cloud computing.

3. Internet of Things (IoT): Employing barcode scanners and RFID sensors for asset
and warehouse management will shorten supply cycles; using wearable health-related IoT
solutions for employees will lower the number of accidents and help keep your workforce
fully operational (and probably in better mental state).

4. Drones and autonomous/smart vehicles: These tech solutions can perform a range
of actions, from small-distance delivery (inside a warehouse or locally to customers) to sur-
veillance and control over warehouse stock. For example, there’s a known case where
drones equipped with barcode scanners collected data on items in the warehouse. Autono-
mous vehicles have taken a significant part of the logistics, and that day is not far away
when we would see the whole transportation process fully autonomous. Although autono-
mous trucks haven’t been introduced in the supply chain to transport goods, we see forklifts
quite commonly used in warehouses, air terminals and ports, etc., robot arms in warehouses.

5. Big Data: It brings high-level analytics and insights into your operations, can help
predict and meet demand, adjust your supply chain, and overall enhance your business
performance.

6. Machine learning (ML) and artificial intelligence (AI): Most companies that have
been on the market for a while have data repositories controlled by a certain department or
unit. Such data is usually hard to access across units despite it is not always confidential.
By employing Al and ML, it’s possible to get rid of such silos, thus building more trans-
parent operations. AI/ML with the help of Big Data can also efficiently build predictive
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models for operation efficiency.

7. Computer vision: A subset of artificial intelligence and machine learning, com-
puter vision is a technology that allows computers to adequately analyze and assess ob-
jects through photos and videos shot with a camera. Use case in logistics — virtual assess-
ment of vehicle damage.

8. Natural Language Processing (NLP): NLP is becoming widely used in eCom-
merce and other consumer-facing businesses as a tool for optimizing customer support via
chatbots, but that’s not its only application. A logistics and transportation business can
employ NLP for its invoicing and financial processes. As another part of the Al revolution,
NLP-powered systems can reduce the number of errors in financial documentation.

9. Digital twin: The lovechild of Big Data, AI/ML, and cloud computing/blockchain
technology, a digital twin is basically a digital copy of your business used for simulations
of possible scenarios. It can be used to assess risks, build strategy, and make data-backed
decisions faster.

Exercise 4. Answer the questions.
. Why does the transportation industry have to improve its services?
. What does transportation management include?
. How is digital transformation defined?
. What are the main types of digital transformation in logistics?
. Why is organizational transformation also referred to as cultural transformation?
. What does process automation imply?
. What does business model transformation mean?
. What is domain transformation?
. Which tech technologies can be used for logistics and transportation digital trans-
formation?
10. How can cloud computing be applied in the logistics industry?
11. What are the advantages of blockchain?
12. What are the examples of the Internet of things solutions?
13. How drones and autonomous vehicles can be used?
14. How can Big Data improve the business performance?
15. What improvements can be made with the help of machine learning and artifi-
cial intelligence?
16. What does computer vision allow computers to do?
17. How can a logistics and transportation business employ Natural Language Pro-
cessing?
18. How can a logistics company make use of a digital twin?

OO UTRNWN —

Exercise 5. To find out if your logistics business needs a digital transformation,
you should answer the following questions. Match the questions (1-5) with the explana-
tions (a-e).

Information source: https://themindstudios.com/blog/digital-transformation-for-logistics/
1. Is your business |a. When your business is small and there aren’t all that many cus-
challenging to keep |tomers, manual transaction processing is no big deal. But when your
up with competi- logistics business grows, the number of transactions and sometimes
tors? the amount of money in them becomes hard to handle. Human error
is no trifle matter for medium-sized businesses, let alone big ones.
Automated processing, when done right, offers: higher efficiency,
fewer errors, higher speed, lower costs and higher transparency and
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audit ability. Modern processing systems employ custom algorithms
and, if necessary, machine learning to make the process seamless
even in the most varied situations.

2. How much time
and effort do you
spend on processing
transactions?

b. Real-time tracking is a must these days for a successful logistics
business, although there are several ways to go with this feature.
You can track your fleet vehicles and track each package you deliv-
er. The former is easier to accomplish than the latter since you’ll on-
ly need a tracking app on your drivers’ work smartphones or a GPS
location tag on your vehicles. The latter will require the use of Ra-
dio Frequency Identification (RFID) sensors and a system for track-
ing them. Depending on the type of your logistics business, you
might benefit more from the second type of app, though, as you’ll
be able to track missing or misplaced items faster. With either of the
aforementioned options, you can choose between building your own
app or using a Software-as-a-Service (SaaS) solution. In an app of
your own, you can have more than just tracking. Consider adding
digital signatures and payment-upon-delivery for faster processing
and enhanced user experience.

3. Are your opera-
tions and asset
tracking efficient?

c. The first sign that your business requires some kind of change is
when you start lagging behind competitors in sales, losing old cli-
ents, or not getting new ones at the old pace. In this case, you’ll
probably do research to see what it is that your rivals offer. Chances
are they've done a digital transformation either externally or inter-
nally (or both).

4. Do you offer
your clients real-
time delivery track-
ing?

d. For a non-digitized business, collaboration and communication
with digitized business partners and clients will pose some chal-
lenges. Manual sorting of inquiries and invoicing can take quite a
bit of time, making your partners and clients impatient and worsen-
ing their experience with your business. People these days are used
to instant replies, chatbots instead of emails, and digital invoices.
And one of the major parts of digital transformation in the transpor-
tation and logistics industry is replacing old communication meth-
ods with modern ones.

5. Is your commu-
nication effortless?

e. How is your customer satisfaction doing? Asset and operation
tracking inside your business has a direct effect on how quickly and
efficiently you manage orders, which, in turn, affects your customers’
experience with your company. Instead of manual book-keeping and
asset management, you can implement an automation solution as part
of your logistics digital transformation. Same as with transaction pro-
cessing, a proper centralized system for internal operations and ware-
house management will help your business respond more swiftly to
orders, manage feedback, and react to complaints.

Exercise 6. Mark the following sentences as True or False.

1. Logistics is a leading industry in digital transformation. 2. Digital transformation
in logistics includes organizational, business model and domain transformations as well as
process automation. 3. Natural language processing helps the logistic companies to keep a
check on the financial processing. 4. Autonomous trucks have been introduced in the sup-
ply chain to transport goods. 5. Both machine learning and artificial intelligence allow
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companies to build more transparent operations. 6. Cloud computing helps organizations
in real-time vehicle tracking.

Exercise 7. Work in pairs. Read and translate a dialogue between a digital trans-
Jormation expert and an interviewer. Act it out.

Information source: https://www.yoh.com/blog/5-trends-of-digital-transformation-
in-transportation-and-logistics

Interviewer: Today we are going to talk about digital transformation in transporta-
tion and logistics. So, what are the current trends in this area?

Expert: There are a lot of them but I think we should take a look at the main ones. I
mean blockchain, cloud-based systems, internet of things, autonomous vehicles and visi-
bility.

I.: I know that blockchain is one of the most amazing trends. It helps companies to
make the customers’ experience better by providing them with transparency. This enables
them to communicate and see the whole journey of the product.

E.: Exactly. And blockchain in logistics assists with checking the history of carriers
and various suppliers. The decentralized technology of blockchain can ensure the secure
exchange of information and finances with the help of smart contracts by reducing the
chances of fraud or cheating, staying away from bottlenecks and botches. Thus, it can save
both time and costs!

I.: Great! And what about cloud-based systems? I mean cloud technology is widely
used nowadays in different industries.

E.: Yes, and it is one of the biggest trends in the transport industry, too. By includ-
ing cloud-based technology in transportation and logistics management, organizations can
achieve operational efficiency. Cloud computing helps organizations in real-time vehicle
tracking, logistics space planning and management of online ticketing.

I.: Sounds interesting! And how can internet of things improve the logistics and
transportation?

E.: Well, the web-powered gadgets enable the smart gathering of information, and
the IoT sensors can alert vehicles and trucks of possible obstructions ahead during the
transit. Also, these sensors can help observe the space a particular package takes. This data
can be used to calculate the shipment cost. Moreover, drivers utilizing [oT can monitor
fuel usage, brake efficiency and speed.

I.: Talking about drivers... I’ve heard about self-driving trucks. Many experts sug-
gest that autonomous cars will become fully available in the next decade.

E.: I partly agree. I mean, on the one hand, it’s one of the leading transportation
trends and I’'m sure the whole transportation process will be fully autonomous one day. On
the other hand, the innovation for self-driving trucks is immature. For example, it needs to
overcome certain hurdles, improving driverless programming to make it ready to work on
urban streets with heavy traffic efficiently. Besides, it should be noted that the introduction
of autonomous vehicles in the logistics process will require approval and legislation
changes.

I.: [ see. And now let’s consider the final trend. It’s visibility. The success of current
transport and logistics management is centered around the idea of visibility. But can you
give us an example of use case?

E.: Yes, sure. One of the recent developments in this domain is the introduction of
Anti-theft GPS, which has made it possible to reach the truck fleet’s live location. This
technology is saving organizations from huge losses.

I.: Thank you very much for a very interesting talk.
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Exercise 8. Search the Web for different aspects that a digital transformation
strategy involves (e.g., research, analysis of the business, thorough planning, budgeting,
digital transformation mindset, etc.). Make a presentation about it.

Exercise 9. Look through Unit 7 again. Make a list of the words and word combi-
nations you consider to be the terms. Translate them into Russian.

Unit 8. HOWTO START AN AUTO REPAIR SHOP:
EQUIPMENT AND PREMISES

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

N OO UTPRARWDN -

. auto repair shop aBTopeMOHTHasi MacTepcKas

. equipment 000py/l0BaHKe; OCHAIlleHre

. premises nomelieHue

. profitable BbITOHBIN, peHTAaOEIBHBIN

. workshop Macrepckasi; mex

. highly skilled BbicOKOKBamMpUIIMPOBAHHBIH

. versatile ¢ 60raTbIM MPAKTAYECKUM OIBITOM; CIEIAAIU3UPYIONIUNACS B Pa3iny-

HBIX cepax peMOHTa

8.
9.
10
11
12
13
Jiep>KaTh
14

mechanic MexaHUK

restricting OrpaHAYUTENIbHBIN, CAEePXKABAIOIINN

. TUN PyKOBOAMTb, YIIPaBJISITh; BeCTU (CBOM COOCTBEHHBIN OM3HEC)

. have a good knowledge xopoiiio 3HaThb

. USe MCI0JIb30BaTh, I10JIb30BAThCS, IPUMEHSTh

. maintain nojep>XxuBaTh, COXpPaHATh (B paboueM COCTOSIHUM); 0OCITyKUBaTh; CO-
B MCIIPaBHOCTH

. automotive equipment company KOMIIaHMsI, IPOJiaolias aBToMobOHIbHOe 000-

pyZloBaHHe

15
16
17
18
19
20
21
22
23
24
25
26

. owner’s manual pykoBOJICTBO IT0JIb30BaTeJIsl; UHCTPYKIIMS JIJIs1 BIafieJiblia

. operating manual pykoBO/ICTBO 110 3KCILTyaTalliu

. service instruction MHCTPYKIIKS 110 3KCIUTyaTallMy; MH. Y. IIPaBUJIa SKCIUTyaTal[uu
. heavy equipment TspkenioBecHoe 060pyI0BaHMe; CIlelalibHAs TeEXHUKA

. purchase nokyrika; nokynare; NpruobpeTeHye; NpruobpeTaThb

. lease M3UHT; apeH]ia; apeH0BaTh; OpPaTh B apeH 1y

. training oOy4eHne; UHCTPYKTaX; IOJIFOTOBKA; TPEHUHT

. operate paboTaTh; yIIPaBJISTh; 3KCIUTyaTUPOBATh

. machine craHoK; anmapar; MeXaHU3M; YCTPOHCTBO

. safely 6e3omacHo

. for free 6ecniatno

. On-site y 3aka3umka, Ha 00beKTe 3aKa3urKa, Ha MecTe YCTAaHOBKH; HAa MeCTe 3KC-

IUTyatanyy (cucreMsl, 000pyIoBaHuUs); Ha paboyeM mMecTe

27.
28.
29.
30.
31.
32.
33.
34.

employee cOTpyIHUK; pabOOTHUK

skills HaBbIKM; yMeHHe; IPAKTUYEeCKUH OTIbIT
customer service ciay>k6a paboTbI C KJIMeHTaMU
paramount 1epBoCTelleHHbIN, HauBaXKHEeNIITUI
caring BHUMaTeJIbHbIN

helpful nro6e3ubIi, pegynpenuTeNbHBINA
prerequisite He0OX0JIMMOe yCJIOBHE

right mpaBUIbHBIN; BepHBIN; MTOJXOISIIINI
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35. mechanical repair peMOHT aBTOMOOWIISI

36. servicing cepBuC; TeXHUYeCKOoe 00CiTy)KUBaHue; yXO/; TeKYIIUi peMOHT

37. tool uHCTpYMeHT; IprubOp; MPUCIIOCOOIeHre; YCTPOMCTBO

38. broad range MMPOKU CIIEKTP; 11eJIbIA KOMILIEKC; O0JIbIlIoe YHUCII0

39. cost range 1Marnas3oH IieH, Juarna3oH 3aTpaT

40. set up yupexxJiaTh; OCHOBBIBaTh, OTKPBIBATh (J1€J10, MPeIIPUITHE U T. 11.)

41. lift mogLEéMHUK

42. building lease apeHjia 3eMeIbHOTO y4acTKa Jijisl 3aCTPOMKHU

43. painting the floor mokpacka nosna

44. signwriting ycTaHOBKa yKa3aTeJiei

45. patience TeprieHve, TepIeIMBOCTb, HACTOMYUBOCTD

46. machinery MexaHU3Mbl

47. high-quality BbICOKOKaYeCTBEHHbIN

48. run smoothly paboTaTh 6ecriepe6oiHO; MPOXOAUTH TIIAKO

49. profit centre 1eHTp npubbUM (GUTHUAT WK HojIpa3ielieHre KOMIIaHHUH, KOTOpoe
HaMpSIMYIO YBeJIMUMBAeT MPUObUILHOCTh KOPIIOPAIHK)

50. turnover 060pOT; IPOM3BOJIUTEIILHOCTh

51. safety 6e3omacHoCTb

52. recharge noazapsikaTh; niepe3apsiKaTh; MOJ3apsIKa

53. skim npoToYuTh (TOPMO3HOM IUCK)

54. wheel xoseco

55. align BbIpaBHUBATH; IIEHTPUPOBATH

56. wide and deep cBOGO/IHBINM U IITUPOKUM

57. access oabe3; Bbe3|

58. hoist moABEMHBIN MexaHWU3M, TTOTbEMHUK

59. rolling jack mogkaTHOM OMKpaT

60. sideways B cTOpoHY

61. backward Hazan

62. forward Briepén

63. high ceilings Bbicokre moTOJIKH

64. solid concrete floor TBepabIt 6eTOHHBIM IO

65. accommodate pa3meliaTh; BMeIaTh

66. clear-floor hoist morbeMHMK C BepxHel CUHXPOHHU3aIel (YUCThIN T10JT)

67. concrete floor 6eToHMpPOBaHHBIM 10JI; 6ETOHHOE TTOKPHITHE

68. steel-reinforced apmupoBaHHbIN CTaIbIO

69. solidly ocHOBaTenbHO; HaJIEXKHO; IIPOYHO

70. mount ycTaHaBJIMBaTh; MOHTUPOBATh

71. facilities obopyioBaHue; pucIocodeHus

72. natural light ecrecTBenHOE OCBelIeHHE

73. stain ISITHO; ITIOTEK

74. cylinder block 6710k nuIMHAPOB

75. fluid leaks yreuku xugxocTu

76. hard-to-see TpyHOpa3IMYMUMBII

77. indicator nmpu3Hak

78. underlying pacrnosio)keHHbI BHU3Y

79. fault HencripaBHOCTB

80. split pa3peiB; TpelyHa

81. damage noBpexnenue; gedekT, I0JIOMKa

82. hose nutanr
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83. engine iBUraTesib; MOTOP

84. gearbox kopobka mnepesiay

85. visual signs Bu3yaiibHble TPU3HAKU

86. coat cnon

87. gloss risHel; TIsHIIEBOE TTOKPBITHE

88. withstand ycTosTh, Bbliep>aTh; He TO/I1aBaThCSI

89. oil macio

90. level poBHBIN; TBEPABIHM, YCTONYMBBIN

91. upright croiika

92. skidproof Heckosnb3sii

93. nonskid paint mepoxoBartasi Kpacka

94. rules and regulations nmpaBuia U HOPMAaTUBEI

95. zoning pacnpefiesieHre 1O 30HaM; 30HMPOBaHKe; palOHUPOBaHUE (IleJleHue ro-
POJICKOTO MacCHUBA Ha >KWJIble U MPOMBIIIIJIEHHbIe 30HbI)

96. drainage BojiocO0p; ipeHaXKHAsi CUCTEMA; CJIUB, CTOK; KaHAIU3aIUs

97. volatile neTyuuii, ObICTPO MCIIAPSIOIIUHCS

98. legally 1o 3akOHY; 3aKOHHO; JieraJbHO

99. electricity supply anekTpruyeckuii KICTOYHUK; 3JIeKTPOCHAOXKeHue

100. wiring 351eKTpOIIpOBOJIKa; CUCTEMAa MPOBOJIOB; IMPOBO/IHAS CETh

101. air hose nutaHr AJ1s Tofa4M BO3AyXa; BO3IYXOIIPOBO/I

102. overhead HaBepxy, BBepxy, HaJ] TOJIOBOM; Ha IIOTOJIKE

103. water line BoqoBo

104. power point MecTo mojauy MUTaHKs; IITeTCeSbHas PO3eTKa; JIeKTPUIeCKUi BBOJ

105. properly noipKHBIM 00pa3oM; Kak Ciie[lyeT; IPaBUIbHO

106. get knocked paboTaTh c mepebosiMu

107. spill kit ycTporicTBo cbopa pa3iuTou XUAKOCTH

108. emergency aBapusi, aBapuiiHasi CUTyaIusi

109. fire extinguisher oraerymurens

110. well-constructed plan rpogymMaHHbBIH IJ1aH (eMUCTBUI)

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

Auto, business, start, mechanic, real, service instruction, company, training, me-
chanical, invest, centres, discs, function, maneuver, comfortable, office, toilet, lunch, foun-
tain, natural, examine, cylinder block, indicator, result, serious, visual, factor, sprayed, fi-
nally, territory, region, inspect, zone, leasing, drainage, chemicals, associated, legal, elec-
tricity, volt, phase, special, basic, plan.

Exercise 3. Read and translate Text 1.
Text 1. How to Start an Auto Repair Shop
Source: https://axleaddict.com/auto-repair/How-to-start-an-auto-repair-business-
the-right-way

With the right premises and equipment, opening an auto repair shop can be a profit-
able business. Starting your own automotive repair shop or workshop is any good mechan-
ics’ dream everywhere. If you are a highly skilled and versatile mechanic, you may find it
to be very restricting working for someone else when you could be running your own
business and making real money at the same time.

To open your own auto repair shop, you need to have the suitable premises for it. In
addition to having the proper premises, the right equipment is essential to opening an auto
shop. You should have a good knowledge of workshop equipment to make the right deci-
sions about choosing and buying it, and you also need to learn how to use and maintain
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different equipment correctly. A good automotive equipment company will ensure you
have all owner’s manuals and operating manuals as well as service instructions for all the
heavy equipment you purchase or lease. The company should also be capable of providing
any training necessary to operate each machine safely. Most will do so for free and on-site.

Employees’ skills and customer service are paramount in this business. A caring,
helpful personality as well as a love for your job are prerequisites when starting an auto
repair shop the right way. If you care about your work, customers will care about using
your workshop to do all their mechanical repairs and servicing. It means that you should
also plan on having the right tools and equipment to do a broad range of services.

In western countries, between $20,000 and $100,000 is the usual cost range for set-
ting up a small shop to a larger operation with 4 lifts. You will need some cash for the
building lease, painting your floor, signwriting, etc., and buying or leasing equipment. You
need the patience to learn about choosing the right machinery and equipment. Whether
you rent or buy, making sure that you have high-quality equipment. If you invest in high-
quality equipment, it will make everything run more smoothly.

As to services you should offer, the more markets you can cover the better. So, hav-
ing a wide range of profit centres provides better turnover and more profit safety. It’s a
good idea not only to provide a wide range of services but also free advice to keep cus-
tomers in your shop rather than having to send them elsewhere to have their air-
conditioning recharged, their discs skimmed, or their wheels aligned, etc.

In order for your workshop to function smoothly, the building needs to have the fol-
lowing features.

1. Wide and deep access: Customer’s cars need room to drive in and out straight to
get on and off hoists. Unless the building is very deep, there will be no room to align the
vehicle with the hoist if access is too narrow. If space is very limited, you can use rolling
jacks that sit under the tire to maneuver the vehicle by hand. These are quick and easy to
use. If your floor is in good condition, the vehicle will roll sideways, backward or forward
with just a gentle push.

2. High ceilings and a solid concrete floor: To accommodate the latest clear-floor
hoists you need a high ceiling. A concrete, steel-reinforced floor is required to solidly
mount the hoists onto.

3. Enough space, facilities and premises: The workshop floor area needs to accom-
modate at least 2 hoists. You may consider scaling up to 4-6 hoists when you have become
comfortable with finding quality mechanics to work for you. Remember to ensure the
building is deep enough so you can back each car off the hoist inside the building. The re-
ception area, office, toilets and lunchroom need not be big, but should be neat and com-
fortable for both workers and customers. A water fountain is a good idea in both the recep-
tion area and lunchroom.

4. Good natural light: A good natural light source is a huge advantage to your me-
chanics, especially for examining stains on cylinder blocks left from fluid leaks and other
hard-to-see indicators of underlying faults. A tiny split or damage to a hose could — if left
unnoticed — result in engine or gearbox serious damage. All these important visual signs re-
quire good natural light. Good lighting is still one of the major factors missed in many auto
repair shops. To increase natural light in your workshop, paint all walls bright white, with at
least two coats. High-quality gloss is brighter than other surfaces and easier to keep clean.

5. A properly painted floor: The workshop floor is very, very important because it
must withstand stains from dirty things and hot oil. It happens that spills do occur when
doing oil changes. So, before you move your hoists in, you need to make sure that the
floor is level, thick, strong and painted so that the oil does not soak into the concrete and
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weaken it, especially around the hoist uprights. Ensure the painted floor surface is skid-
proof and smooth to roll equipment on. You can do this by using nonskid paint that can be
rolled on or sprayed.

Finally, let’s have a look at rules and regulations. In most countries, states and terri-
tories, there are regulations defining areas where you can put a workshop. Here are a few
more things to consider, though you should research regulations in your particular country
and region.

— Inspect the zoning on any property you consider leasing or buying.

— Ensure you have correct drainage installed in case of large oil spills.

— Ensure that you can store volatile chemicals associated with your trade.

— Ensure you are able to operate all your machinery legally.

— The electricity supply for much workshop equipment is 400-volt 3-phase; ensure it
is connected and working properly. It’s important for the workshop equipment.

— Install air hoses overhead.

— Run an overhead waterline if you feel you’ll need it for some special jobs you may do.

— Power points should be at the proper level so they do not get knocked, and you’ll
need plenty of them even for a basic workshop.

— Buy and maintain an emergency spill kit.

— Fit fire extinguishers to a well-constructed plan, ensuring they will be quick and
easy to reach.

EXxercise 4. Answer the questions.

1. What dream do most good mechanics have?

2. What do you need to open your own auto repair shop?

3. What does a good automotive equipment company offer to its clients together
with the high-quality equipment?

4. Why are employees’ skills and customer service of paramount importance?

5. How much does it cost to set up an auto repair shop?

6. Why should the auto repair shop provide a wide range of services?

7. What are the important features of a building for a workshop?

8. What are the examples of prevalent rules and regulations about opening an auto
repair shop?

EXxercise 5. Match the auto repair equipment (1-7) with their descriptions (a-g).
Information source: https://jmcautomotiveequipment.com/blog/top-10-equipment-
needs-for-opening-an-auto-repair-shop/

1. Vehicle a. This machine is fundamental for any garage or shop. Whether it's re-
lift building, repairing or replacement of an engine, you need it for lifting this
heavy part of a vehicle. Be sure to buy one that has the capacity to handle
the largest engine you expect to service.
2. Air com- | b. Services like changing oil and transmission fluid will need this type of
pressor a storage container with enough capacity to contain the largest fluid vol-
ume. The one that can reach the raised vehicle will make the job easier
and quicker.
3. Jack, jack | c. If you’re going to offer air conditioning service, get this machine. It

stands will ease recovering, recycling, and recharging vehicle A/C systems. This
will make flushing and diagnosing A/C systems faster and more reliable.

4. Battery d. You will need this machine to operate many tools within your shop,

charger including pneumatic hand tools and some auto lifts. Get the highest ca-
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pacity you can afford, to be sure you have the power you need for power-
ing the needs of your shop — a good example would be a 60 or 120-gallon
COMPressor.

5. Air e. Many jobs in an auto repair shop will pertain to dead batteries or
conditioning | charging problems. Your shop will need this device and a jumper to han-
machine dle these services.

6. Engine f. Every mechanic needs to get under the vehicles to perform essential in-
hoist spections and diagnostics. Your shop will need this equipment to raise
the vehicle to the height needed for these services.

7. Oil drain | g. Many auto repairs will require a device for lifting vehicles off the
and oil cad- | ground. The high-quality, high-capacity one for raising the axle of a mo-
dy tor vehicle off the ground so that a wheel can be changed or the underside
of a car can be inspected will be utilized on a regular basis. Get strong
jack stands to support the vehicle once they’re elevated.

Exercise 6. Mark the following sentences as True or False.

1. The goal of many skilled auto mechanics is to open their own auto repair shop at
some point in their career. 2. You need to purchase high-quality repair equipment to oper-
ate your workshop successfully. 3. You can put your workshop in any place you like. 4.
The way your personnel treat the customers is not really important for your auto shop rep-
utation. 5. For a hoist to be mounted solidly and safely you need to have a concrete, steel-
reinforced floor in the workshop. 6. It is recommended to use a special paint for the floor
in the workshop. 7. A spill kit is a must in any auto repair shop.

Exercise 7. Work in pairs. Read and translate a dialogue between an intern and
an experienced auto mechanic. Act it out.

Intern: May I ask you a few questions about your work?

Mechanic: Yes, sure. Go ahead! What do you want to know?

I.: What do you do every day?

M.: Well, I work for a car repair shop. I'm an auto mechanic and I have a team of
car service technicians. Normally I control the whole repairing process but sometimes I
also perform basic maintenance, including changing motor oil, rotating tires and checking
fluid levels. Usually, I work in a pretty relaxed and independent manner. I really enjoy it.

I.: And do you have to work at night-time?

M.: No, I don’t. I start at 9 a.m. and finish at 6 p.m. So, I leave my workplace quite
early and have enough time for my family and friends. My weekends are free, too.

I.: Great! When did you get into the job?

M.: About 15 years ago after graduating from the university. I was an intern like you.
I fell in love with my job as soon as I started it. And I still find it very interesting. I even
have my own digital channel where I give advice on how to fix cars. It’s rather popular!

I.: Cool! Send me a link. I want to subscribe to your channel.

M.: Okay. Just a moment. I’ve sent it to you.

I.: Fine. I’ve received it. And what is your favourite part of this job?

M.: I like repairing and replacing the worn parts and systems of cars such as spark
plugs, wheel bearings, brake pads, fuel systems and other systems.

I.: Wow. Sounds difficult but exciting! Is your work physically demanding?

M.: Yes, it is. Since I do hands-on work, I exercise a lot in a natural manner! I
mean [ don’t need to go to the gym after work!!!
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Exercise 8. Search the Web for tips about opening an auto repair shop in your re-
gion and make a presentation about it.

EXxercise 9. Look through Unit 8 again. Make a list of the words and word combi-
nations you consider to be the terms. Translate them into Russian.

Unit 9. SPECIALIZED TOOLS FOR AUTO REPAIR SHOP
Exercise 1. Match the verbs in English from Text 1 (1-8) to their Russian equiva-

lents (a-h).

1. tackle a. TOBTOPHO Hape3aTh pe3b0y; MPOrOHSITh METYUKOM MOBPEX/IEH-
HYI0 pe3bby

2. wind back b. IOBBIIIATH JIaBJIEHUE; TepMEeTU3UPOBaTh; HATHETATh

3. rethread C. pa3psbKaThCs

4. strip d. pemiatb; OpaThbCs

D. pressurize e. IOJICOeJUHUTD; BKIIIOUHTh

6. plug on f. mpuroauThCs

7. run down g. YTOIIUTh

8. come in handy | h. cpriBaTh pe3ndy

Exercise 2. Match the terms in English from Text 1 (1-20) to their Russian equiv-

alents (a-t).

1. professional

d. KOMIIpeCCOMETP

2. upgrade

b. YyCTpONCTBO BUJIEOKOHTPOJIS; BUIEOU3MepUTe IbHbIN ITpUbop

3. cylinder compres-
sion tester

C. TeCTUpOBAaHHE KOMIIOHEHTOB; IIOKOMIIOHEHTHOE TeCTHPOBA-
HHe

4. Autodata

d. acreTudeckas IMIPpUBJIEKATEJIbHOCTDb

5. component testing

€. dBTOMdCTEepPCKds; peMOHTHAA 6aza

6. laser thermometer

f. nHeBMaTHYeCKHU MHCTPYMEHT

7. AC (air conditioning)

g. mepeHOCHas1 barapes

8. video scope

h. ycTaHOBKa, HACTPOMKA; MOHTaX, COOpKaA; YCTPONCTBO

9. air compressor

i. 3aKUM TUIIA CKPOKOIOHII»; IIIAIIKOBBIN 3aKUM

10. pneumatic tool

j. MeTaJyI006paboTKa, 00paboTKa MeTalia

11. finishing

k. mpodeccruoHaIbHBIN; ClIelaIbHBIA

12. aesthetic appeal

|. mOJIMpOBKa, MOJIMPOBAHUE

13. installation

m. HeItIOABM>XHOe I10JIOJKeHHe

14. portable battery

N. JIJa3ePHbIM TEPMOMETP

15. alligator clip

0. yiCcTOBas 06paboTKa, OTAe0YHas 06paboTka, GUHUIIIHAS
obpaboTka

16. stationary position

P. TOHKWUM, YTOHYEHHBIW; UCKYCHBIM, U3SIIHBIN

17. mechanical work-
shop

g. mporpaMMHoOe obecriedeHue (TpefoCcTaBIsieT aBTOMOOWIbHYIO
TeXHUYeCKy10 UH(POPMAIHIO J1s1 IPOdeCCUOHAJIBHOTO 00CITy-
’KMBAHUS, TEXHUYECKOTO 0OCITy>KMBaHUSI M PeMOHTA aBTOMOOU-
JIeH, JIeTKUX KOMMep4YeCKUX aBTOMOOMIe ¥ MOTOIIUKJIOB)

18. metalworking

I. BO3AYIIHBIM KOMIPEeCcop/IyIbBepu3aTop

19. polishing

S. MOHepHHBHpOBaHHbIﬁ BdPHAHT, OOHOBJIEHHAS BepCcHia

20. delicate

t. cucrema KOHAWIIMOHHWPOBAHHA BO31yXd
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EXxercise 3. Read and memorize the words and word combinations.

1. power tool MexaHW3UPOBAHHBIN UHCTPYMEHT, TPUBOAHON UHCTPYMEHT

2. job-specific tool kit crieniududeckuit i qaHHOM paboThl HAOOP UHCTPYMEHTOB

3. brake pad TopMo3Has HakJIa/iKa

4. brake calliper wind back tool kit Habop UHCTpyMeHTOB /Jisl yTaIJIMBaHHUs TOPIII-
Hell TOPMO3HBIX CYIIIOPTOB

5. calliper’s piston nopiiieHb cymnmopTa

6. rethreading set Habop 1171 MTOBTOPHOTO Hape3aHMsl TIOBPEXIEHHON pe3b0Obl

7. oil pan nojnoH KapTepa

8. radiator pressure tester mpuOOp /JIs1 OTIpe/ieieHus TaB/IeHUs] B CUCTeMe OXJIaXKIeHHsI

9. leakage yTeuka; Te4b; HETepMETUYHOCTh; MPOCAYMBaHUe; TPOTeKaHHe

10. gauge KOHTPOIBLHO-U3MEPUTENIbHBIN TPUOOP; TaTUYMK

11. sustained ycTOWYHBBIN; TOJIIePKHUBAEMbIi; TOCTOSIHHBIMN

12. coolant circuit KOHTYp oxJlaguTessl, KOHTYP TEIIOHOCUTEJIS

13. head gasket npokiiajika roj10BKM 0J10Ka IIUIMHIIPOB

14. wiring diagram cxema 371eKTPOOOOPYIOBaHHUS

15. timing belt pemenb nprBoOJIa ra3opaclpefeUuTeIbHOIO MexaH|U3Ma

16. torque value ycunue 3aTspKKu

17. overheat neperpes; neperpeBaTbCsi

18. circuit koHTYp; cxeMa; 1elb

19. hard-to-reach TpynHOgOCTYIIHBII

20. car repair shop cTaHIIUSl TEXHUYECKOTO 0OCTY>KMBAaHMSI; aBTOMaCTepCKasi

21. maintenance TexHU4ecKoe 00CITyKWUBaHWE U TeKYIIUH PEMOHT

22. application ucnosb30BaHUe, IPpaKTUYECKOe IpUMeHeHue; paboTa

23. line HanpaBiieHWe, 3aHATHe, POJI AesTelTbHOCTU

24. impurity-free 6e3 nprmecel; OUMITIEHHBIM OT IOCTOPOHHUX MPEJIMETOB

25. compressed air cxxaTbIl BO3AyX

26. lightweight nerkoBecHblii; 00JIeTYEHHBIN; JTETKUN

27. tire inflation HakaYMBaHMe MIMH; TTOAKAYKA [ITUH

28. wear-and-tear U3HOC; U3HAIIMBaHKE; aMOPTHU3AIIUS

29. high-pressure washing npomMbIBKa BICOKAM JlaBjieHUEM

30. effortless He Tpebyromuii yCUinii; JIETKUM; HETTPUHYXAEHHBIN

31. engine block 670k nMMHAPOB (ABUTATES)

32. jump starter mycko3apsifHoe yCTPONCTBO

33. machinist vise cjiecapHble TUCKH

34. jaw TyOKa (THCKOB)

35. screw 3aKMMHOW BUHT

36. lever moBOpOTHasi pyKOsSITKa

37. underhood LED light bar nogkarnoTHasi cBeroaroiHas 6anka/mantdbap

38. lighting equipment ocBeTHTeNIbHOE 060pyAOBaHKE

39. wrapping HaHeCceHue 3allUTHOTO CJIOS

40. respraying moBTOpHOe HaHeCeHHe (KPaCKH)

41. painting okpacka, OKpaIiMBaHHe

42. film nénka

43. sharp blade octpoe ne3Bue

44. squeegee ckpeOOK C pe3MHOBOM HACA/IKOW; PE3UHOBBIN BaJIMK

45. heat gun ammapar AJist CYIIIKYA CTPYEi ropsiero Bo3ayxa

46. coating 1oKpeITHe

47. paintwork okparieHHast TOBEpXHOCTb
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48.
49.
50.

51

52.
53.
54.
5.
56.

57
MIOJIMPOB

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69
70

corded ¢ IPOBOJIOM; CO IIHYPOM

cordless OecripoBOHBIN; C OaTaperHbIM TUTAHUEM

confined orpaHu4YeHHbIN; Y3KUH

. fatigue ycrasnocts, yromienue

rotary tool ¢ppesa

grinding nuidoBaHue; NUIMPOBKa

sanding o4MCTKa MeCKOM; IeCKOCTPYMHasi OYMCTKA

engraving rpaBUpoBaHye, TPaBUPOBKA

interchangeable 3ameHsieMbiii, CMeHHBIH

. buffing monvpoBanue koXkaHBIM WIKM MaTepyaTbIM KPYrOM; Ipe/iBapUTesIbHOe
aHue; MOJIMPOBKA, NUIM(OBKA; 3a4ACTKA

ding BMSTHHA

car body Ky30B JIerkoBOro aBTOMOOWIIS

grinder nmumMdOBaIbHBIA CTAaHOK

Spinning BpaIlalomUnCcs, KPyTAIIUNCS

rusty p>kaBbIH; IIPOPKaBeBIINN

full-sized nomHOpa3mepHbIi

handy yno6HbI# (17151 TOJIb30BaHMS); MOJIE3HBIN; JIETKO yIPaBIIsieMbld

angle grinder py4yHas MaiivHa /i nUTMdOBaHUS MO YTIIOM

power drill anexktpudeckast gpenb

versatile MHOrOyHKITMOHAJIbHBIN; IITMPOKOT0 Ha3HAUeHUs]; YHUBEPCaAJIbHbIN
welder cBapoyHbIl anmapaT

. MIG welder qyroBasi cBapka MeTajUIM4eCKHM 3JIeKTPOZIOM B Cpejie MHepTHOTO ra3a
. TIG welder ycraHoBKa /ij1 CBapku BOJIb)PaMOBBIM 3JIEKTPOJIOM B CpeJie UHepT-

HOT'O I'a3a

71

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

. jigsaw cabemnpHas TMIIA, 3J1€KTPOJI0OO3UK

in straight lines npssMonuHeitHO; 110 IpsIMO

curve KpuBasi; U3ru0; Ayra; 3aKpyrJyieHue

thickness Tosmna

density MJIIOTHOCTB; yAeJIbHbIA BeC

DIY (do it yourself) «cnemnait cam»

buffer mosmmpoBanbHas numMbManivHa

waxing MoJIMPOBKa BOCKOBOU IAaCTOMN

air tool MTHeBMaTUYeCKUM HHCTPYMEHT

tire inflator with gauge Hacoc /714 mojkauky MIMH C JATYMKOM

tire pressure BHyTpeHHee JlaBJieHHe B IIIUHe; aBJieHHe BO3/IyXa B IIIUHEe
PSI (pound-force per square inch) byHT-ciiia Ha KBaJipaTHBIM AIOWM — eIMHUIIA

nasnienus: 1 psi = 6895 Ila.

83

. impact wrench nmHeBMaTH4YecKul KJIIOY C YJIApHBIM BO3[IEMCTBHEM, TaedHbINA

KJIFOY YIapHOT'O JIeMCTBUS

84
85
86
87
88
89

. high-torque BbICOKOMOMEHTHBIH; C OOJIBIIAM KPYTSIIIUM MOMEHTOM

. lug nut HectanapTHas raika KperieHus Kosieca

. wheel lug raiika/605T KOseca

. portability BO3MOXXHOCTb IlepeHOCa; KOMIIAKTHOCTh; [IOPTaTUBHOCTh; MOOWJIBHOCTD
. impact socket ynapHas rosioBka

. female torx set 3Be31000pa3HbIN KJIIOY C pa3beMOM THIIA «MaMay (BHYTpeHHUH

KBaJIlpar)

90

. Ineasurement usmepeHue, HBMepHTeﬂbeIﬁ
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91. digital calliper nndpoBo# MITaHTEHITUPKY b

92. engine component y3eJi IBUTaTeJisl, leTajlb JBUTATEJIS
93. fraction 1pobb

94. inch mrovim — eunvia vHBL = 1/12 dyTa; = 2,54 cm
95. high accuracy ¢ BBICOKOM CTelleHbI0 TOYHOCTH

Exercise 5. Read and translate the text about specialized tools using word-lists
Jrom Ex. 1-4.
Text 1. Advanced Tools
Information sources: https://gear4wheels.com/auto-mechanic-tools-list/,
https://www.mechanicscout.com/power-tools/, https://ronixtools.com/en/blog/essential-
cordless-tools-for-mechanics/,
https://www.atlascopco.com/en-ae/compressors/air-compressor-blog/automotive-
air-compressor-for-car-workshop,
https://www.toolstop.co.uk/blog/knowledge-base/how-to-use-a-jump-starter,
https://engineeringlearn.com/types-of-vices-and-their-applications/
There are some professional tools for auto repair shops that you need for the most
serious jobs. The following selection comprises power tools, upgrades and some very job-
specific tool kits that allow you to conduct every job ever possible on a car.

Category: Hand Tools

If you want to change discs and brake pads, you need a brake calliper wind back
tool kit. This tool lets you wind the calliper’s piston back so that you gain some space to
mount the newer, thicker pads and discs. A rethreading set can help to rethread the hole of
an oil pan or you may need it when plugs are stripped.

Category: Diagnosis and Troubleshooting Tools

A radiator pressure tester (kit) allows easy testing for leakage in radiator system
and quick change of coolant. By pressurizing the system and being able to control it via
the gauge, we can check the sustained pressure and diagnose a failing coolant circuit. A
cylinder compression tester allows you to conduct a quick check of cylinder compression
to spot head gasket failures and other problems. Simply remove all spark plugs, plug the
gauge on one of the holes and turn the key to try and start the car. The gauge will show
you the pressure inside the cylinder. Autodata is software that contains technical infor-
mation on over 40,000 different vehicles. From wiring diagrams, timing belt diagrams,
torque values for parts, to component testing, etc. This is the ultimate tool for profession-
als. A laser thermometer is generally used to troubleshoot refrigerator circuits. Also, it’s
very useful for diagnosing AC systems and cars that overheat, as you can follow the circuit
and check where the temperatures aren’t right. A wi-fi video scope has cameras and helps
you to see directly on your phone what’s going on in the most hard-to-reach areas, for in-
stance, inside the cylinders.

Category: Garage Tools

Car repair shops use air compressors to carry out maintenance and other applica-
tions depending on the line of their work. But generally, dry, impurity-free, compressed air
is required for different purposes. It’s needed to work with the pneumatic tools which are
nowadays preferred more than electrical tools because they are easy to operate and light-
weight. Compressed air is used for tire inflation to avoid wear-and-tear and for high-
pressure washing and cleaning to get the task done in an effortless manner. Compressed
air systems give power when it’s necessary to wash a car or remove the dust from hard-to-
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rich parts like an engine block, etc. The air compressor is also used for car painting and
finishing giving the vehicle a high-quality aesthetic appeal. A jump starter is a life saver in
many cases. Batteries always run down at the wrong moment, for example, when you are
testing audio installations. The jump starter is a portable battery device that allows you to
jump start a vehicle. It outputs a large amount of power in a short period of time, sending a
very strong impulse via the alligator clips to kick-start a dead car battery. A machinist vise
is an extra pair of super strong arms you miss when you work solo on your car. It’s a sim-
ple and powerful mechanical apparatus that holds an object rigid at a stationary position so
that you can perform work on it. Vices consist of two corresponding jaws; one is static and
the other can be moved in and out by a screw and a lever. It’s used in a mechanical work-
shop, metalworking, etc.

Category: Lightning
Underhood LED light bars are a lighting equipment you need when you conduct
complex jobs on the engine.

Category: Power Tools

Have you ever heard of wrapping a car? No, it isn’t for preparing a gift. It means to
protect the car’s paint and to give a new look to your vehicle without respraying it. This
method is an alternative for complicated and more expensive painting. All you need is a
prepared and clean car, a vinyl film, a sharp blade, a squeegee, and a proper heat gun. A
powerful heat gun is applied to heat a layer of plastic vinyl coating and make it stuck over
the top of the vehicle’s paintwork. In vehicle wrapping centers corded heat guns are used
more often than cordless ones because vehicle wrapping is a long process and a battery
may run down soon. But for confined and small spaces, a cordless heat gun is a must. Be-
sides, cordless heat guns are lighter and easier to carry around, so you can work for hours
without fatigue. Rotary tool kits offer a wide range of uses; they can be used for grinding,
sanding, polishing, and even engraving. They typically come with a number of inter-
changeable heads, so you can also perform a lot of smaller and more delicate jobs, such as
polishing, cutting things, cleaning hard-to-get areas, buffing out small dings in the car
body. A grinder is a power tool with a spinning part that can be used for all kinds of grind-
ing including rusty metal surfaces, cutting and polishing. Different types provide various
uses. A full-sized grinder is really handy. But if you want the one that can be easily stored
or carried around, you should buy a compact angle grinder. It’s small but powerful. A
power drill is useful for working on vehicles and around your home. It’s a versatile tool
that can be used for anything from making holes to driving in screws. There are full-sized
and compact options. As it’s a popular tool, it’s easy to find an affordable one. However, if
you want a drill that’s going to last for a long time, it’s worth investing in something a bit
more expensive. A welder helps you to join metal together. If you do a lot of auto work, it
can come in handy. MIG welders are the type that’s most preferred by beginners and ama-
teurs. They run on electricity and are suitable for use on steel and aluminium. TIG welders
are more professional. More powerful welders allow you to weld thicker metal. A jigsaw
cuts metal and other materials in both straight lines and along curves to get different
shapes and sizes. Different blades are applied depending on the material, its thickness,
density, and size. There are cordless options. Jigsaws can be also used for doing various
types of DIY at home. A buffer is a great tool for polishing, if you wnat to give your vehi-
cle the high shine. Buffing can give you the same effect as waxing, but when you have a
buffer, you can take care of the job quickly and easily, with no mess. Buy a cordless buff-
er. It’s more convenient to work with.
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Category: Air Tools

A tire inflator with a gauge is an air compressed tool. Buy it as soon as you get a
compressor. It allows having a tire pressure always spot on. Buy one with a gauge that
reads at least up to 8 bar or 100 PSI. An impact wrench can be found in every automobile
repair shop. For any high-torque situations, you need a proper impact wrench and a set of
sockets. Its most useful feature is loosening lug nuts from cars and trucks. A conventional
impact wrench can accommodate a 1/2-inch socket of various sizes that can fit a wheel
lug. In the past, the pneumatic-powered impact wrenches were the most commonly used
tools in professional garages. But as battery technology improved, the cordless impact
wrenches became a viable alternative to the pneumatic types due to their portability. Im-
pact sockets as opposed to regular sockets are made for use on air compressed tools. Buy a
set with sockets from 10mm to 32mm. A female torx set is useful because there are some
car manufacturers that use torx headed bolts frequently. If you deal with a Mercedes, for
instance, you need the set for almost everything.

Category: Measurement Tools

A good digital calliper is an essential tool when we conduct performance jobs on
engines. It’s much easier to measure engine components with a digital calliper than a clas-
sic one. Buy a calliper that reads fractions, inches and mm and has a very high accuracy.

Exercise 6. Match the tools from Text 1 to the appropriate jobs you may do with
them.
1. a brake calliper wind
back tool
. an air compressor
. a rethreading set
. a radiator pressure tester
. @ jJump starter
. @ machinist vise

a. testing for leakage in radiator system and quick change of
coolant

b. stripping plugs, rethreading the hole of an oil pan

c. jump starting a vehicle

d. checking cylinder compression

e. changing discs and brakepads

f. working with pneumatic tools; tire inflation; high-pressure
washing and cleaning; car painting

g. providing good light while working under the hood

h. grinding down rusty metal, cutting and polishing

i. making holes, driving in screws

j. cutting metal into different shapes and sizes

U WD

7. a wi-fi video scope

8. a cylinder compression
9. a rotary tool

10. an underhood LED

light bar
11. a grinder k. controlling the tire pressure
12. a buffer l. loosening and tightening of suspension bolts and head

bolts, especially on a Mercedes

m. checking the temperature is right, diagnosing air condi-
tioning systems

n. polishing

0. checking hard-to-reach areas and places in cars

p. joining metal together

g. grinding, sanding, polishing, engraving, buffing, cleaning,
and cutting

13. an impact wrench

14. a power drill

15. a female torx set
16. a jigsaw

17. a digital calliper

18. a tire inflator with
gauge

r. loosening lug nuts, removing wheel bolts, performing any
heavy-duty jobs in suspension, steering and engine

19. a laser thermometer

s. dealing with different jobs in the mechanical workshop or
car repair shop when securing an object is needed
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20. a welder |t. measuring engine components |

Exercise 7. Look through Text 1 again and make a list of advanced tools. Say a
few words about each of them.

Exercise 8. Work in pairs. Read and translate the dialogue between two mechan-
ics. Act it out. Then, make your own dialogues.

A: Hello, Vlad! Have you seen my new cordless rotary tool?

B: Hi, Artyom! No, I haven’t. When did you buy it?

A: Last week. I booked it in the online automobile repair shop. I've tried it already!
It’s super handy and efficient for many different tasks!

B: Really? What exactly have you used it for?

A: If T tell you, you’ll laugh. Well, I started with removing battery corrosion! It was
perfect! In the past I had to use a toothbrush for that! And then I cut a rusted clamp. And,
finally, I buffed a scratch off my motorcycle!!! The tool was really great! It has performed
very well!

B: No kidding? It must have been very hard!

A: Not really. I cleaned the dirt first and smoothed out the scratch with a rubbing
compound using the felt wheel in a circular motion. After the compound got dried, I re-
moved it with a soft microfiber cloth, and then applied the polishing compound. And look
at my motorcycle! I achieved a very-first-look back on it!

B: Fine! It’s really fantastic! And was it convenient to work with the cordless rotary
tool?

A: Yeah. In fact, I had more control and could work in different positions without
the wire coming in the middle!

B: I see. That’s good to know. Can you send me a link? I want to get more details
about this rotary tool.

A: Yes, sure.

Exercise 9. Search the Web for a list of tools for an auto repair shop and make a
presentation about it.

Exercise 10. Look through Unit 9 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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PA3/IEJI 2. BUSINESS ENGLISH
2.1. TexcTBI KeJIOBOr0 XapaKTepa JJIsl H3y4alolllero YTeHHus M IepecKa3a
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) TJIaBHas 3a/1a4a/11ellb

2) employer b) omnbiT
3) previous employment C) 3amjIaHApOBaTh cobece/ioBaHUe
4) relevant d) aHkeTa

5) standard area title

e) IVIQJIKWM M eCTeCTBeHHBbIH (0 CTUJIe NTMChbMA)

6) to convince

f) 3HAUMMBIN/3HAYUTETHHBIN

7) strong points

g) PYKOBOJIsIIIAst JOJDKHOCTD

8) primary objective

h) paboTonaTenn

9) company division

1) IMeTb BO3MOXHOCTb IIPUWATH Ha cobeceJIOBaHUe

10) application form

j) obparaTbcsl ¢ mpock0Ool 0 Mpuéme Ha paboTy

11) to schedule interview

k) npexxHee MecTo pabOTHI

12) body of a letter

1) cragmapTHOE Ha3BaHHe Cephl AesTeIbHOCTH
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13) senior appointment m) CWIbHbIE CTOPOHBI

14) experience Nn) OCHOBHAs 4YaCThb NMMChbMa
15) available for interview | 0) ybeauThb

16) smooth and natural p) nopasiejieHre 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 sentences ac-
cording fo 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;
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8. designing and making bridges, buildings, roads;
9. keeping and examining business accounts.
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 T am not mistaken...

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

To conclude... You see...
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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...

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 -

N UTPANWDN -
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Sample Letter of Application (2)

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

England
15 May 2018
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 27th.

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.
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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).

Job Titles
financial analyst CITeITAa/IMCT B 00/1aCTU GUHAHCOB
marketing research analyst CIEIUAJIMCT 110 U3YUYeHUIO PhIHKA CObITa
business analyst CIEIUAJIMCT 110 BOMPOCaM KOHBIOHKTYPbI
production engineer/ manager | MH)XeHep/MeHe/»Kep 0 OpraHU3aluy MMPOM3BOJICTBA
sales manager MeHeJKep T0 IPoAaXkKaM
securities analyst CITeITaJIMCT MO IeHHBIM OyMaram
designing engineer VH)XXEeHep-KOHCTPYKTOP
mechanical engineer VIH)KeHep-MeXaHUK
software engineer VH)XeHep-IIPOTPaMMUCT
software development engineer | HXeHep-pa3pabOTUYUK ITPOTPAMMHOTO 0becriedeHus
marketing manager MeHeJKep 110 MapKeTHUHTY
export sales manager YIIPaBJISIONIMI SKCIIOPTHBIMHU OllepalisMu
managing director JUPEKTOP-PaCIOpPIAUTEIb
accounting manager TJIABHBIN OyXranrep

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 admar/ 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
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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.

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
accomplishments that differentiate you from other candidates. If you have received aca-
demic honours or awards, or you have financed your own education, include this infor-
mation 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) OTJIMYMS ¥ Harpajipl 3a yCIEelHYI0 Y4e0y

2. work experience b) moaxoasIIMi, COOTBETCTBYIONINM TpeOOBaHUSIM

3. personal information C) CTaHJIapTHas popMa aHKeTbl

4. personal manager d) onbIT paboThI

5. personnel department e) BBICOKOMOTHMBUPOBAHHbBIN

6. to create an impression f) kpaTkoe omnrcanve/uHpopMalivs B MMCbMEHHOM BHJIE
7. to list g) co3/iaTh BlleyaTieHHue
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8. appropriate h) coTpyaHuK OT/ena KaJpoB

9. maturity 1) IepevYrcIiIvuTb

10. accomplishments j) mucbMO-3asiBKa 06 yCTpOMCTBe HA paboTy
11. academic honours/awards | k) 3pesiocTb/0OnbIT

12. a screening device 1) oTzen kazipoB

13. application letter M) aHKeTHbIe JITAHHbIe COMCKATeJIs

14. highly motivated n) cpeJiCTBO 0TOOpa/IIPOBEPKU

15. standard application form | 0) JocTKeHHs

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

Dear Sir/Madam,

May I introduce myself ~ you? I have studied 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
liketostay ~ Russia _ some time. [ have learnt Russian __ about five years
evening classes 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

__ foreign students in Germany and I had plenty  opportunity to practice my com-
munication and translation skills.

I 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?
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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...

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 .52
UK
education 1. 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)
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work experi-
ence

1. June — Sept. 2014, Rottenburg,

Position: assistant accountant in a medium-sized firm.

Skills: computing skills;

given tasks to work independently,

I 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: T had to cope with long hours and almost no spare time for my-
self; the commitment and responsibility involved were a very valuable
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: T improved my communication and presentation skills in public
relation duties. I had to deal with vast amount of text and paperwork.

interests

Travelling, horse-riding, river-trips

referees

Dr. H. Storey

Mr W. Hinds

Mrs A. Lawson
Law Faculty
University of Leeds,
Leeds L52

1.3. Find English equivalents to the following Russian word combinations. Con-
sultthesample (1.2).

[TomorHrk Gyxranrepa, paboTaTh CaMOCTOSITEIbHO, CAMOCTOSITeJTbHO Pa30oUpaThCst
B 4éM-160, 10OPOBOJIEel] MECTHOM COIMAIbHOM CITY>KObI, MTOMOIIIHMK TI0 YXOJy 3a WHBa-
JIMIIOM, CIIPaBJIATBCS, B3sIThble Ha cebsi 00s13aTesIbCTBA U OTBETCTBEHHOCTh, CTA’KMPOBKA B
npecc-ciry>kbe, paboTa B KOMaH]ie, TOMCK 0O0CHOBAHUM IOPUIMYECKOT0 XapaKTepa, UMeThb
1ieJio ¢ .../ obpamaThbes C ... .

1.4. Study the Language Bank below.

(4uT0-71100)

1. ycTpouTh, OpraHmu3oBaTh 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 / U3y4aThb to analyse/ examine

4. IpUMEHSITh

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

CITyKOBI)

5. 3aHUMaTbCS (4eM-11b0) / Bbinoji- | to deal with
HSTb (3a71aHKe / paboTy 10 JJONTy to handle

to do one’s job
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to perform one’s duties

to be concerned with ...

6. OCyIIeCTBIIATH / BBIIOJIHATD to carry out (sales analysis/ production analysis/
one’s duties)

7. mpoBoOUTh / ocymiecTBIATh (aHa- | to conduct/ to do/ to make (a survey/ marketing
JIM3/ UcclieIoBaHue 4ero-janbo) research

8. yrpaBiiTh/ pyKOBOJIUTh to manage

successfully effectively efficiently

(people/ money/ a business/the company/products)
9. paspabaTbiBaTh/ IPOEKTUPOBATh to develop (a product/ the company’s marketing
strategy/ plans/ programmes)

to design (a machine/ a new building)

10. cocraBisTh / pa3pabaThiBaTh to draw up (marketing plans)

(Tu1aHbI)

11. copgetictBoBaTh (4eMy-J110b0) to promote (sales/ production of...)

12. 3aBeioBaTh/ pyKOBOJUTH (YeM- to manage (a factory)

nmb0)/ oTBedaTh Mo ciryk0e (3a yto- | to be in charge of (a factory/ a department)

10b0) 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. paboTtaTth B kauecTBe (koro-ja1bo) | to work as (a consultant for a company)

14. ocymiecTBsATh KOHTPOJIL/ HabJItO- | to supervise (the work of 30 operating employ-
naTh 3a paboToi (3a gesTenbHOCTHIO | ees/ a team of 20 people)

KOT'0-JI100)
15. nmosty4yaTs/ IprOOpPeTaTh OIbIT to gain experience of presenting new products/
(B uem y1160) of conducting press

conferences
16. HaxoIUTBLCS B TTOCTOSIHHOM pabo- | to keep closely in touch with smb.
yeM KOHTaKTe (C keM-Jii60)

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

1. Y MeHs eCTh ONIBIT B OPTaHU3AIMU IPe3eHTallui U MpecC-KOH(epeHIIU.

2. BaM HeoO6xoauMo pa3paboTaTh MJlaH OpraHu3allviM JaHHON BCTpPEeYu.

3. Ectb mu y Bac onbIT mpoBejieHus1 peKJIaMHbIX KOMITAHUI?

4. Moxete i Bbl mpoBecTH ucciieloBaHre COBPEMEHHBIX TeHIIeHITUN Ha DPBIHKe
CeJIbCKOX03SIMCTBEHHOM MPOTYKITUN?

5. Y MeHs eCcTb OOIIMPHBIN ONBIT B COCTaBJIEHUU OHU3HEC IIJIaHOB.

6. PaboTasi B kauecTBe TOMOIIIHUKA PYKOBOJIUTEIS, 1 HAXOJIUJICS B TIOCTOSIHHOM pa-
6oueM KOHTaKTe C FOPUCTaMU U MPeJICTaBUTEeNISIMUA Pa3IMuHbIX OAHKOBCKHUX OpTraHU3alUu.

7. MHe ObI X0TeJI0Ch TIPOSIBUTh CBOW HAaBBIKU B Pa3pab0TKe MapKeTUHT'OBBIX MCCJIe-
JIOBAaHUMU.

8. MHe mpuxXogusoCh YCIIEIIHO OCYIIeCTBJISAITh KOHTPOJb 3a JeSTeIbHOCTbIO KO-
MaHbI u3 10 yenoBek.

9. Mos paboTa Obljia CBSI3aHa C PUMeHeHWeM HOBBbIX MAapKETHHTOBBIX CTPATervH.

10. Mue 6B1 xoTesioch 3G(EKTUBHO NMPUMEHUTh CBOM OMBIT M 3HAHUS, a TaKXe
MMeTb BO3MOXKHOCTb KapbepHOro pocra (to have a career opportunity).

1.6. Write a resume as if it were your own resume.
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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
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 |a) mpeTeH/ieHT, BKIIIOYEHHBINM B OKOHYATEIbHBIN CITUCOK JIJIs
hiring cobeceioBaHUS

2) staff officer b) 3HaumMast uabopmariiys

3) conventions C) HeJOCTaTKU

4) shortlisted applicants d) 6iiaronpusTHOE BieYaTIeHue

5) panel interview e) COTPYJHUK OT/iesia KaJIpOB

6) job-related travel f) ypoBenb obpa3oBaHms

7) probationary period g) Habop, oT6op ¥ HaéM (KaHAMIATOB Ha paboTy)

8) deep-end interview h) rpynnoBast dopma cobecefoBaHUS
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9) educational background |i) momosHUTENBHBIE YCITYTH, IOCTYITHbIE pAOOTHUKAM KOM-
MTAaHKUW/UPMBI/ YUpeXX1eHUST

10) questionable j) city>keOHBIN TPAaHCIOPT

11) favorable impression  |k) HOpMBI, CJTOKMBIIASICS TPAKTHUKA

12) relevant information 1) yrBepxxnieHue/ybexjieHve

13) extra benefits M) UCIBITAaTeIbHBIM CPOK

14) company cars n) cobeceoBaHUe «C MOTPY>KeHWEeM» B peajibHble paboune
CUTYyaIlUU

15) disadvantages 0) CIIOPHBIN

16) statement P) KOMaHIMPOBKa

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.

Text 2. Interviewing, Screening and Hiring

1. Read and translate the text using a dictionary.

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 confusing
questions: What do you think are your strengths and weaknesses? Which is more important
for you — status or money? How long do you think you'd stay with us if you were appoint-
ed? How would you rate your present boss? Why do you want to leave your present 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-

156



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 contains
the following headings:

Working with other people (being part of a team)

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.

2. Find in text 2 the English equivalents for the following key words and expres-
sions.
. Habop KapoB,
. IpOBepKa, 0TOOP KaJpoB,
. HaeM Ha paborTy,
. CT’)KUPOBKa,
. CTOJIKHYTBCSl C KaKOW-JINO0 1pobsieMon
. IPUYUHATH 6€CIOKOMCTBO/ IOCTABJIATh HENPUSITHOCTH
. OPraHU30BaTh/ MPOBECTU cobeceioBaHKE/UHTEPBBIO
. ICIIOJTHEeHHe CJTy)KalllUMH CBOUX 00s13aHHOCTeM
. IOJIYYUTBh MOJIb3Y OT JIaJIbHEeHIIed IOArOTOBKU
10. mepedenb, mamsTKa (JIJis MPOBeieHUs1 cobeceI0BaHMsI)
11. uHAMBUAYATBHOCTD (KaHIUiaTa/ MpeTeHeHTa)
12. naBaTh Nopy4eHus MOJIMHEHHbIM

OO UT A WIN |-

3. 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.
1. Make sure you are not interrupted or phoned during the interview.
2. Read the candidate’s CV and application letter before the interview begins.
3. Ask the candidate to explain why he/she keeps changing jobs.
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4, Make sure you have a clear picture of the nature of the job.

5. Ask each candidate the same questions.

6. Decide on a maximum of four key qualities required for the job.
7. Make sure the candidate has an uncomfortable, low chair.

8. Ask the candidate about his political and religious beliefs.

9. 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...

[t seems to me, you ought to...

You shouldn’t

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 Hiring’.
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 I 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
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- 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

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.

[t matters very little for me/very little in my job.

... is less significant than ...

... 1s 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

excliting 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 which |the working hours were...
you worked so long? the journey to work was...
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Why did you leave your job?
What didn’t you like in your job?

notonous?

in the company you worked for?

Did your job become too boring, too mo-

Were there any prospects of promotion

the job was too...

my responsibilities were too...

I was responsible for too many...

I wasn’t earning a good...

the money wasn’t good enough.

I didn’t have enough time.

there wasn’t enough...

I didn't have enough responsibility.

Do you like working:
in a team?

alone?
indoors/outdoors?
with computers?
long hours?

in a big company?

I like/don’t like:

being away on a business trip

(at least) once a month

I'd like to:

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...in 19....

I am married/single... .

I got married in ... .

I am married with one child.

[ am not married yet.

[ am going to get married next... .

My home address is ...,

but my present address is....

[ 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
secondary 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

[ went to two secondary schools from ... to ... . I
attended ... from ... to... .

[ 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.
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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
degree?

Did you graduate with honours?

Did you get a distinction diploma?

For 5 years, from ... to ... . [ was at university/ at
college in ... .

[ specialized in ...

My major at university was ....

I was an economics major.

My studies at... led to a Bachelor’s/Master’s de-
greein ... .

I got my specialization diploma in ...

Yes, I did. I was good at most subjects.

I graduated from ...with...

Work Experience, Abilities And Skills

Have you ever got a job?

When exactly was that?

When did you start work?

What posts did you hold?

When were you promoted to this posi-
tion?

What companies have you worked for?
Have you ever worked with a volun-
teer organization?

What jobs did you apply for, when you
came to ...?

What department did you work in?
What skills did you acquire while
working for/ with ... company?

What were your professional responsi-
bilities and duties?

Are you skilled in statistics/ using a
computer/ marketing/ programming/
business accounting?

Are you good at dealing with difficult
people?

Do you have the skill to cope with a
difficult job?

Have you ever been involved in mana-
gerial functions?

Do you have any managerial skills?
Are you good at delegating responsi-
bilities to subordinates?

I got a job as a ... for ... company.

I worked there for ... years.

I worked for ... years with a company in ... .

I held two posts there.

I held a key management position in ... company.
I was promoted to this position/ to this depart-
ment in ...

I have worked for .../with... .

When I came to ... I started work for... compa-
ny.

I acted as ... when he/ she was on vacation, car-
ried out several... projects, was responsible for
..., took part in...

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.

I don’t think I am very skilled in ... but I am
hard-working.

When I worked for ... company, I was involved
in a number of projects which required manage-
ment skills.

I have got some experience at delegating some
responsibilities to the members of the depart-
ment/to my group-mates/ to the members of a
team/
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Other Information and Recommendations
Do you know how to use a PC/ how to Yes, I do. I did a two-months advanced computer

work with PC/ how to operate a PC/  course when I was at school/ ft the university.
how to handle a PC?

I am fairy fluent in ... .

What languages do you speak? My written/ spoken English/German/ French is
Are you fluent in English/ German/ fairly good.

French? I can make myself understood in....

Can you provide references from at Yes, I can. I am sure they will confidently rec-
least two referees? ommend me.

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.
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2. Match the following words with their meaning.

1) to promote a feeling of... a) OTKJIOHSITbCSI/ YXOAUTDb B CTOPOHY OT OCHOBHOT'O
npeameta (IIMCbMa)

2) to reinforce one’s message b) bupmeHHbIN 6J1aHK

3) to get in the way of... C) 3ampanirMBaTh MHPOPMAIHIO, CBeJIeHUsI

4) purpose/ aim d) >kajoBaThCs, MOJABATh XKAJIO0y

5) to digress from the main subject |e) BBecTw/ ipeicTaBUTh TeMy WK IIpeaMeT (IIHChMa)

6) to introduce one’s subject f) npeyBenmmuuBaTh

7) letterhead paper g) pelIuTh 3apaHee

8) to complain h) MeliaTe/ NpensiTCTBOBATh/ OBITH TOMEXOU

9) to exaggerate 1) CTUMYJIMPOBATH OlIyIlleHre/ ClI0COOCTBOBATh
OIIYIIEHHUIO ...

10) to decide in advance j) mosie (CTpaHUIIbI)

11) concise k) TOUHOCTB/TIIIATEILHOCTh

12)stilted 1) nmpefcTaBUTHL/COOOIIMTD YUTATENIO O ...

13) margin m) CJIMIITKOM OUITMATbHBIN

14) exactness n) YCUJIKTD COJiep>KaHHe COOOITeHUs

15) to request information 0) 11eJib

16) to present the reader with ... p) KPaTKHUM M 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 problems.

Although I have an excellent relationship with my present employers, Sunshine Com-
munication, which I joined five years ago, I feel that my prospects with them are limited 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 company.

If you consider that my qualifications and experience are suitable, I would be avail-
able  interview  any time.

Yours sincerely,

John Raser

Text 2. Business Letter Pattern

1. Read and translate the text using a dictionary.

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
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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 andavenue 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,
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 paragraphs
contains your message. If your letter takes more than one page, place the addressee’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 mucemMo ot 24 HOsOpAI.

e.g. I was delighted to receive your letter of 20 January.

41 6BUT OYeHb paji MOJTYYUTh Ballle MUCbMO OT 20 sTHBapAI.

e.g. I am writing to tell you that I have decided to accept your offer of employment.

Coobmmaro Bam, uTo s pervi NpuHSTH Baille TIpeJijioXkeHre 0 pabore.

e.g. Further to my last letter/ to our telephone conversation I am writing to tell you
that...

B nomnonHenne k MoeMy MocjaefHeMy MUCbMY/ K HallleMy TesiepOHHOMY pa3roOBOPY
coo0111ato0 BaM, 4TO ...

e.g. We are interested in the new training programme.

Hac unTepecyet HOBasi yueGHasi mporpamma.

e.g. In reply to your letter of 9 January ...
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B oTBet Ha Batiie mucbMo OT 9 sTHBApA ...

e.g. I am writing to confirm my wish to apply for the post of...

Hacrostiiiiim coo0111ato 0 CBOeM >KeJlaHWM 0JIaTh 3asiBlieHre O TIpreMe Ha I0JDKHOCTb.

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 6B OBI MpU3HATESIEH 3a JIF0Oble COBEThI/ MPeJIJIOXKEeHU L.

e.g. Thank you for your time and trouble.

Crlacubo 3a BpeMs, KOTOpPOe Bbl MHe YJIeJIWIU U B34Tble Ha cebs xionotsl./ Criacu-
60 3a oTpaueHHOe BpeMsl ¥ XJIONOThl/ BHUMaHHUe.

e.g. We would be grateful to receive a prompt reply.

Mp1 6b1TM GBI OJ1aTOJIAapHBI 33 MTOJTyYeHre OTBeTa B Oyivkaliiiee 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’).

2. Find in text 2 the English equivalents for the following key words and expres-
sions.
. CTPYKTYpa, HOCTpoeHue (IM1MChMa)
. 0OpaTHBIN ajipec
. TeKCT MMMCbMa
. GUpMeHHbBIN 3HAK/ CUMBOJI
. COKpallieHus (B HallMCAaHUH CJIOB)
. TIoJTyyaTesib (MMMCbMa)
. IPUBETCTBHE
. 3aKJIIOUUTEJIbHOE PUBETCTBUE
. TIO/ITIMCh
10. «c yBakeHHeM K BaM»/ «UICKpDeHHe Balll»
11. nmpuioxkenue (kK TMCbMY)
12. coobiiieHue

OOV W —

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?
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sions for the questions and answers.

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-

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...
Writing Practice
1. Translate the following sample letter concerning methods and terms of pay-
ment.
1 Metalexport Ltd
43 Ulyanova St
109189 Moscow, Russia
2 23 January 2019
3 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
5 Dear Mr Bowers,
6 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 in-
curred

Being aware of your difficulties our firm made a concession by suggesting
payment for collection terms. You accepted the suggested method of payment and
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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 con-
sent to covering the above storage expenses.

9 Yours sincerely,
10 1O. bopricos
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

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

3akpbiTasi (YacTHas)) KOMIAHUSI C OTPAaHAYEHHOM OTBETCTBEHHOCTBIO, aKKPEeJIUTHUB,
MIPUHSITbIe Ha ce0sl pacxXojibl, K HallleMy COXKaJIeHWIo, 0Jiarofiapsi/mo MpUYrHe, OTKpbITast
(my6nmyHasi) KOMIIAHUS C OTPAaHWUYEeHHOM OTBETCTBEHHOCTBIO, IPEe0CTaBUTh MOATBEp-
KJIeHWe, pacxofbl TI0 XpaHeHUIO0, YCJIOBUS TjlaTeXka Ha MHKACCO, 3ajiepXkaThb OTIPY3KY, B
CBeTe BbIIIeCKa3aHHOTO, PACXO/Ibl JOJDKHBI ObITH OTHECEHBI Ha Balll CUET, COrJiacue Ha I1o-
KpBITHE PAacXOJIOB 10 XpPaHeHWI0, DAHKOBCKUe TapaHTHH, TIOUTU Ha YCTYIKY, KaK TOJbKO
BaM OyJieT ya00HO, CTOMMOCTb KOHTPAKTa, K HAaCTosIIeMy (MUCbMY) IPUIaraeTcs.

4. Match the common abbreviations (A) used in business letters to their longer
words equivalents (B).

A B

D& Co a) trademark

2) @ b) Post Office Box

3) approx. 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
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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. Maich 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. [ 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.

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. ' look forward to joining your company.

26. I am pleased to accept your offer.

277. With reference to your recent letter I am instructed to inform you ...

1. Saying why the letter is being written.

2. Referring to previous contact.

3. Making a request.

4. Sending something with the letter.

5. Rejecting/accepting applica-
tions/offers.

6. Looking forward to the reply.

7. Threatening/expressing a threat
against someone.

8. Making an apology.
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2.2. TeKCTHI eJIOBOr0 XapakKTepa JJis IepeBojia M PadoThl CO CHelHaIbLHOMN
JICKCUKOH

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.

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-
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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.

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,
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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 interac-
tions are key ingredients of the elite theory in general and of the organizational elite in par-
ticular. As long as the relationship between organizational members and elites is not an-
tagonistic and hostile, elites are able to manipulate smoothly the environment under their
control.

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.
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3.1. Auto Repair Shop Equipment
Text 1. Workshop Equipment: Vehicle Hoists

Sources: https://autoedu.info/en/equipment-and-tools/workshop-equipment/,
https://autoedu.info/en/equipment-and-tools/workshop-equipment/vehicle-hoists/

Before starting the process of servicing the vehicle, it is necessary to create condi-
tions that will ensure uninterrupted and safe operation. For that, we use workshop equip-
ment that is indispensable in every service. Workshop equipment is used to help with
work, vehicle protection, environmental protection, and personal protection and safety.

Much of the workshop equipment is legally required and is often subject to periodic
inspections for safety reasons. Therefore, it is necessary to inspect the equipment well be-
fore each use and to apply and use it as prescribed.

Vehicle hoists raise the whole off the ground so that technicians can easily work on
the underside of the vehicle. When the vehicle is hoisted, technicians do not have to bend
down or lie down during operation.

Vehicle hoists have several different designs. Come in a range of sizes and configu-
rations to meet the particular needs of the workshop. The most common types of vehicle
hoists in general use are single-post, two-post, and four-post hoists. Other types of hoists
include scissor lifts, parallelogram lifts, and mobile or specialty lifts. The in-ground hoist
is very compact and leaves free space around the vehicle but blocks access to the center
under the vehicle.

Single-post hoist, scissor and parallelogram lift

Each vehicle hoist should have a mechanical locking device so that the vehicle hoist
is secured at the desired height. This locking device prevents accidental lowering of the
vehicle and keeps the vehicle in place even if the lifting mechanism fails. Never walk un-
der a raised vehicle until the safety locking mechanism is activated.

Vehicle hoists are dimensioned for a specific weight and vehicle type and must nev-
er be used for purposes other than those recommended by the manufacturer. In particular,
a vehicle that is heavier than the specified maximum capacity of the hoist should never be
lifted. In most countries, some regulations require periodic inspection of the crane (usually
for one year) and obtaining a certificate of use. Before using the hoist, it is necessary to
check its load-bearing capacity and the validity of the use permit (certificate) on the plate.

Also, before lifting, check that the vehicle body is undamaged and compact. Dam-
age, rust or any repairs to the bodywork during lifting can damage the vehicle and even be
dangerous to you.
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Check that the vehicles are too high or that they have roof racks, which can lead to
damage to the roof structure during lifting.

Lift the vehicle with a crane to the appropriate work height. Lock the hoist before
working under the vehicle.

Two-post hoists are most often used in car workshops. We have two types — sym-
metrical and asymmetrical. Symmetrical two-post hoists have paws of equal length so that
the vehicle is placed symmetrically between the posts. This positioning places the pillars
in the direction of the vehicle’s front doors, which makes it difficult to get in and out of
the vehicle. Asymmetrical hoists have shorter arms in front of the posts than in the rear of
the posts. This allows the vehicle to be positioned farther back on the hoist, allowing better
access to the doors on the vehicle. Both types of two-post hoists allow technicians easy ac-
cess to the lower part of the vehicle and the ability to remove wheels while the vehicle is
raised.

Two-post hoist

Two-post hoists require careful positioning of the hoist arms so that they are below
the appropriate lifting points on each side of the vehicle so that the weight of the vehicle is
evenly distributed. The service information for the vehicle details where those lifting
points are so that the vehicle can be raised without causing structural damage. Check if
rubber pads are needed to protect the vehicle.

Using a four-post hoist is very easy. The vehicle was imported on two narrow wheel
platforms, one on each side of the vehicle. The platforms are then raised, taking the vehi-
cle with them. The underside of the vehicle is accessible to the technician. However, the
wheels cannot be removed because the vehicle relies on hoist platforms over them. Anoth-
er type of hoist must be used to remove the wheels from the vehicle.

Four-Post Hoist
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Text 2. Jacks

Source: https://autoedu.info/en/equipment-and-tools/workshop-equipment/jacks/

A jack is used to lift a part of the vehicle off the ground or to lift heavy components
to the installation site. The most famous vehicle’s emergency jack is part of the wheel re-
placement set. These cranes must not be used to support the vehicle when intervening un-
der the vehicle. They are only used to lift the vehicle so that the vehicle is then carefully
lowered onto the appropriate jack stands.

There are three main types of jacks: hydraulic, pneumatic, and mechanical. In hy-
draulic jacks, pressurized oil acts on the piston to lift. Pneumatic jacks use compressed air
for lifting the vehicle. In the case of mechanical jacks, screws or gears are used to create
the mechanical lever required for lifting.

Each jack must always be used for its intended purpose and by the manufacturer’s
instructions. Regular inspections should be performed to ensure their safety in use.

Always use the appropriate type of jack and pay attention to the maximum load ca-
pacity.

According to the purpose and shape, there are several types of jacks.

Floor jacks are unavoidable hydraulic cranes in every car workshop. They are mount-
ed on four wheels, two of which are movable so that they can be more easily positioned for
lifting. They have a long lever that is used to control and create hydraulic pressure in the lift-
ing mechanism. Floor jacks are low and suitable to position under the vehicle.

Bottle jacks are portable jack that usually has a hydraulic drive. They have a handle
through which the hydraulic pressure is created, which raises the lever with the stand ver-
tically from the center.

Air jacks use compressed air to inflate the air bags. They are used as an alternative
to floor jacks. The air bags are placed on a mobile platform with a long handle. They have
a quick-connect fitting for compressed air. They inflate the air under pressure with rubber
bags and lift the vehicle over the stand at the top.

Floor jack Bottle jack Air jack

Scissor jacks are the most common type of mechanical jack that is an integral part of
the equipment of a wheel replacement vehicle. Used to jack one vehicle wheel. A screw is
screwed over the handle, which acts on the lifting levers in the form of scissors.

I
Scissor jack Transmission jack Engine hoists
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A special type of jack is used to lower and raise the transmission. This jack is
mounted on a wheeled stand and has a specially adapted surface at the top for secure
transmission support. They are usually hydraulically driven but can also be powered by
compressed air.

Engine hoist is specially made for pulling out, carrying and placing the engine on
the chassis of the vehicle. These hoists have a hydraulic drive, which lifts the engine via an
arm, chain and hook. The crane is mounted on wheels, which easily and safely transports
the engine to the storage location.

Text 3. Jack Stands and Wheel Chocks

Source: https://autoedu.info/en/equipment-and-tools/workshop-equipment/jack-
stands-and-wheel-chocks/

Jack stands are adjustable supports that are used to hold the vehicle after it has been
lifted by a hoist. They are structurally designed to withstand the weight of the vehicle.
Jack stands are height-adjustable and mechanically locked at the selected height. This
makes them very dependable if used properly.

Before mounting, select a safe place on the vehicle body where you will support it.
The jack stand is placed on a flat ground surface because it can tip over, causing the vehi-
cle to slip off. The appropriate height of the stand is adjusted and then locked. If properly
installed and adjusted, the vehicle is carefully lowered onto the carrier stand and the jack
can be moved.

Jack stand provides a stable grip on the raised vehicle and is much safer than the
jack because they cannot be lowered accidentally. To lower a vehicle that is on jack
stands, it is necessary to raise it again with a jack to remove the jack stands.

Jack stands

Each jack stand has its load rated and should not be used for heavier weights. Before
use, check the condition of the stand. If cracked or bent, they are not safe to support the
vehicle. Always use matched pairs of jack stands.

Only use jack stands for supporting the raised vehicle. Do not use wood or steel
blocks that may slide or split under the weight of the vehicle. Do not use bricks or concrete
blocks to support the vehicle they may crumble under its weight.

When the vehicle is lifted on one side only, the use of wheel chocks that are not lifted
is mandatory. These chocks have a special wedge shape and can be easily inserted under the
rubber wheel. Wheel chocks block the movement of the wheels and thus the vehicles.
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Wheel chocks
Chocks can be made of plastic, rubber and metal. It is recommended that the chocks
be placed on both sides of the point that does not rise from the ground. There is a variant
with two chocks on the stand for one wheel. One, the end chock is inserted into the wheel
and the other on the opposite side is moved and locked on the other side of the wheel.

Text 4. Engine Stands

Source: https://autoedu.info/en/equipment-and-tools/workshop-equipment/engine-stands/

The engine support bar is used to hold the engine in place during removal from the
vehicle. Placed on the inner part of the wing with rubber supports and the engine is cov-
ered with a chain or hook. When the engine is released, the support bar keeps the engine
hanging and it is safe to perform work under the vehicle. With some, the angle of the sup-
port bar can be adjusted and the motor can be lowered and raised via the bolts that support
the chains.

Engine support bar

After removing the engine from the vehicle chassis, use an engine hoist to lift and
move the engine. The engine can be stored on the workshop floor or mounted on the en-
gine stand.

The engine stand is useful equipment in the workshop. They are a convenient device
to support an engine when it is out of the vehicle and being worked on. Engine stands
come in a variety of ratings. Should be used for engines of the intended size and weight.
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The stand shall have a plate or arms on which the engine is mounted with at least
four bolts of adequate strength. For safety, ensure that they thread into the hole at least six
complete turns.

The engine stand plate in the extension has a roller head that is inserted into the base
of the stand so that the engine can be rotated. The engine should be placed on the plate/arms
so that its center of gravity is in the middle of the plate, i.e., the head of the stand. Other-
wise, overturning the engine at one end can cause it to turn sharply and injure you.

(¢

Engine stand

The stands have a brake (screw or lever) that ensures that the engine is stationary in
the appropriate position, which allows easy and safe access.

Text 5. Bench Vice and Bench Grinder

Sources: https://autoedu.info/en/equipment-and-tools/workshop-equipment/bench-

vice/, https://autoedu.info/en/equipment-and-tools/workshop-equipment/bench-grinder/
A vice is used for gripping and holding a workpiece in position for carrying out its
various bench working operations, such as cutting, filing, bending, chiseling, etc.

Bench Vice Bench grinder

The objects are accepted between two parallel jaws, one of which is fixed, and the
other is moved by turning the clamping screw. The vice base is fastened to the work table
with screws. The vice can have a fixed or swivel base. The turntable allows the vice to ro-
tate, providing easier access to the clamped material during operation.

The receiving surface of jaws is serrated, which provides a stronger grip. The jaw is
extremely strong and can damage softer materials when tightened. To prevent such dam-
age, a pair of softer jaws made of aluminum, copper, brass or rubber are mounted.
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A bench grinder is an electrical device that is attached to a work surface. The grind-
er should have protective shields. When using it is necessary to use face protection.

Bench grinders are classified according to the size of the discs. Disks from 150 to
250 mm (6-10 inches) are most often used in car workshops. Do not attempt to set the
sanding disc larger or smaller than intended.

According to the purpose, three different types of the disk are used:

— Abrasive disc, used for various grinding jobs, sharpening tools, cutting or remov-
ing, trimming the edge after cutting. They are classified according to the size of the abra-
sive grain, from coarse to very fine;

— Wire disc, used for cleaning and polishing, removal of rust, scale and paint, re-
moval of sharp edges after cutting and the like

— Polishing disc, intended for grinding and polishing.

Text 6. Ultrasonic Bath

Source: https://autoedu.info/en/equipment-and-tools/workshop-
equipment/ultrasonic-bath/

An ultrasonic bath is an economical and environmentally friendly device for wash-
ing and cleaning vehicle parts. For washing, a liquid is used through which ultrasonic
waves propagate. With the passage of ultrasonic waves, there is an alternating stretching
and contraction of fluids.

Due to the intense vibrations of the liquid, small vacuum bubbles are created, creat-
ing a micro pressure of 650 bar. When the object we want to clean is immersed in an ultra-
sonic bath, millions of micro-bubbles reach the tiniest cavity and under enormous pressure
act on the dirt particles, erupting them from the surface of the object.

A solution of water and a suitable degreasing agent is used to wash the parts. Plain
or demineralized water can be used. Demineralized water is more efficient in the washing
process.

Ultrasonic bath

For the proper use of an ultrasonic bath, it is necessary to adhere to certain recom-
mendations:

— Do not switch on the appliance without liquid as it leads to overheating.

— Do not switch on the heater without water.
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— The minimum amount of liquid in the bath is 2/3 of the container.

— Do not place washing items on the bottom of the bath, but on suitable supports.

— Do not remove objects from the bathtub while the ultrasonic generator is running.

— The maximum operating time of the ultrasonic bath is 30 minutes.

— Take a break of 10 minutes between two consecutive washes.

— The liquid changes only when it gets dirty. Wait for the dirt to settle, pour the lig-
uid into a clean container, remove the sediment and return the liquid to the bath and top up
if necessary.

Text 7. Ultrasonic Bath: Instruction

Source: https://autoedu.info/en/equipment-and-tools/workshop-
equipment/ultrasonic-bath/

For efficient washing, it is necessary to perform a preparation that consists of pour-
ing/adding water, heating, forming a washing mixture, degassing, finding the node by cor-
recting the height of the liquid in the bath.

To prepare ultrasonic bath for washing, first, pour clean water or prepared washing
mixture to the maximum height, separated by a hem on the inside of the bath. Then the
heating is switched on by setting the thermostat to a temperature between 30 and 40 °C.
When the thermostat control lamp is switched off, the heater is switched off and the mix-
ture is formed by pouring the appropriate concentrated washing liquid.

After the mixture is formed, degassing of the liquid is performed by turning on ul-
trasound. Degassing expels air bubbles from the liquid, which negatively affects the prop-
agation of ultrasonic waves and the washing process. This phase lasts up to 10 minutes.

Finally, the ultrasound bath node is determined. From the bottom of the bath, longi-
tudinal waves are emitted, which intersect at every 2-3 cm of height, creating the maxi-
mum cleaning effect. Determination of the node, i.e., the required fluid level is performed
during the ultrasound operation by removing and adding fluid until the greatest visual ef-
fect of boiling fluid is observed on the surface. Determining the node completes the prepa-
ration of the ultrasonic bath.

‘Boiling’ of liquid in the bath Washing the injector in the ultrasonic bath

Before washing, depending on the item, a wire mesh or part carrier is placed on the
bath. Do not place the washbasins on the bottom of the bathtub, as vibrations can damage
the bathtub. Washing parts are placed on the net or carrier and include ultrasound. The op-
timal time for washing and cleaning parts is from 20 to 30 minutes. While the ultrasound
is on, no parts are inserted or removed from the bath.

After the scheduled washing time, the ultrasound is turned off and the parts are re-
moved from the bathtub. It is recommended that after ultrasonic washing and extraction
from the bathtub, the parts be washed with water to stop the chemical reaction of washing.
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The next wash cycle is done after a break of 5 to 10 minutes. If a new wash is not planned,
the ultrasonic bath is closed with a lid. When the precipitate has accumulated, the liquid is
poured into a clean container and the precipitate is removed from the bath. The separated
liquid can be used again for washing.

To wash parts in an ultrasonic bath, follow these steps:

1. Washing preparation: Pour the liquid into the bath to the appropriate height. Turn
on the heater and set the thermostat to 30-40° C.

After heating the liquid, turn off the heater and form a washing mixture by adding
the appropriate liquid.

Turn on the ultrasound and allow 10 minutes to perform degassing. Then, by adjust-
ing the level of the liquid, determine the level where the knot of ultrasonic waves is.

2. Washing: Place a wire mesh or part carrier on the ultrasonic bath. Place the wash-
ing parts on the net or bracket. Include ultrasound.

After 20-30 min turns off the ultrasound. Remove the washed parts from the bath.
Take a break for 5-10 minutes before washing again.

After washing, cover the bath or, after settling the sediment, remove the liquid and
remove the sediment from the bottom of the ultrasonic bath.
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3.2. Vehicle Technical Maintenance
Text 1. Engine Mechanical Testing

Source: https://autoedu.info/en/auto-mechanic/engine/engine-mechanical-testing/

Engine mechanical testing is a series of tests to assess engine conditions. First, tests
have been performed that cover the entire engine, and then, with the elimination system,
we narrow the scope of the test until a malfunction is detected, which is the cause of poor
engine operation. The test begins with a visual inspection for leaks that can reveal worn
seals and gaskets on the engine. An engine sound test is then performed during start-up
and operation where irregularities due to a change in sound can be observed. After that,
the engine is tested using tools and measuring equipment for more precise condition diag-
nostics and fault detection.

The engine runs stably and efficiently only if the mechanical condition of the engine
is good. All engine components must be in good condition and seal well. If elements such
as pistons, piston rings, cylinder walls, valves and head gaskets do not seal, the engine is
malfunctioning.

Engine instability can be caused by a systemm mismatch and only additional adjust-
ment is sufficient to improve engine performance. But often additional settings cannot sta-
bilize the operation of the engine because the cause is poor sealing of some components.
When the valve burns out the valve adjustment alone cannot fix the poor operation but
must be replaced. Therefore, when the engine is malfunctioning, it is necessary to perform
an engine operation test to determine the cause of the malfunction.

Text 2. Engine Compartment Inspection for Fluid Leakage

Source: https://autoedu.info/en/auto-mechanic/engine/engine-mechanical-
testing/fluid-leakage/

Engine compartment inspection for fluid leakage is performed during each periodic
inspection or servicing. When a client complains that he has noticed fluid on the engine or
under the vehicle and finds a lower fluid level, an emergency inspection is performed for
fluid leakage.

The color of the liquid is the best indicator of which system is leaking. Engine and
transmission oils are black, coolants are orange or green, and power steering oil is red. The
smell of liquids can also indicate the type of liquid. Fuel and coolant have different odors.

When you follow the trace of a leak, you should know that gravity causes the liquid
to go down, and the radiator fan and the movement of the vehicle push the liquid in the di-
rection of the air movement.
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Often, due to dirt and inaccessibility, the place of liquid leakage cannot be detected.
Then certain measures must be applied in the process of detecting leak sources. Sometimes it is
necessary to wash the engine under pressure using a degreasing agent to facilitate the search.

The inspection for fluid leakage should be thorough and well planned. During visual
inspection, use a strong light source and a mirror for inaccessible places. Sometimes it is
necessary to remove the protective covers and heat shields from the engine. Some leaks
can only be seen when the engine is running, and some only when it is not running. Pre-
cautions are required when searching for moving parts when the engine is running. For
some leaks, it is necessary to use fluorescent paints. When there are small leaks, after
washing the engine or applying fluorescent paint, the client must drive the vehicle for sev-
eral days for the liquid to leak.

Sometimes you can only detect a leak by inspecting under the hood, and sometimes
you need to inspect under the vehicle. Therefore, the search for liquid leaks can be divided
into an inspection under the hood and an inspection under the vehicle.

To inspect for a leak under the hood, follow these steps:

1. Vehicle preparation: Ensure the vehicle for safe operation. Lift the hood cover
and make sure it is secure. Remove all masks and elements that you think would interfere
with the engine compartment for leaks.

2. Checking the cooling system for leaks: Check the radiator, radiator hoses, water
pump, control valve, all connections, and hose manifolds.

3. Engine oil leak test: Check for oil leaks on the engine, oil cap, intake manifold,
camshaft oil seal, and all other engine oil seals and gaskets.

4. Fuel leak test: Check for fuel leaks at the fuel supply and return lines, fuel filter
connections, common rail, pressure regulator, injectors, and all other components in the
fuel supply system located in the engine compartment under the hood.

5. Checking leakage power steering system: Check oil leaks on the power steering
pump, oil tank, supply and return lines, and on the steering rack control box.

6. Checking for leaks in the brake system: Check for leaks on the brake fluid reser-
voir, brake hoses, connections, and on the rear brake master cylinder oil seal.

To inspect for fluid leaks under the vehicle, follow these steps:

1. Lifting the vehicle: Raise the vehicle in a safe manner and to a height that allows
normal viewing under the vehicle. Remove the protective cover under the engine.

2. Checking the cooling system for leaks: Check for coolant leaks on the radiator,
water pump, and engine block.

3. Check engine leak: Check for engine oil leaks on the engine block, crankcase, oil
drain plug, oil filter, oil pressure switch, crankshaft oil seals, and other joints and seals on
the engine.

4. Fuel leak test: Check for fuel leaks at the fuel supply hoses and connections, the
fuel filter, and the engine block.

5. Check for leaks on the rack: Inspect the power steering pump, steering oil hose,
rack, and oil leak on control system boxes.

6. Checking for leaks in the gearbox: Check the transmission, front and rear differ-
entials for leaks, if any.

Text 3. Engine Noise Diagnostics
Source: https://autoedu.info/en/auto-mechanic/engine/engine-mechanical-
testing/engine-noise-diagnostics/
The sound of the engine during starting or operation can reveal the mechanical con-
dition of the engine. If it sounds unusual, engine noise diagnostics are performed. Even the
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slightest change in sound is a potential problem, and if it is not detected and removed in
time, it can cause a serious engine failure.

Some unusual sounds may be detected during start-up and some during engine oper-
ation. Some defects are manifested as increased noise during idling, some only at partial
load, and some during acceleration. Therefore, noise diagnostics and the frequency of oc-
currence in a particular operating mode can help detect and locate faults on the engine. For
a more precise location of the noise source, a stethoscope can be used. A stethoscope can
be standard or electronic.

Standard and electronic stethoscope

Poor engine cylinder compression: When the compression is uniform in all cylin-
ders, a uniform rhythmic engine start sound is obtained during starting. During compres-
sion, the piston slows down and lowers the speed of the starter and the motor. This
achieves even deceleration and acceleration of the engine, which creates a rhythmic start-
ing sound. If the compression is not the same in each cylinder, it creates an uneven engine
start sound. When this malfunction is suspected, it is necessary to prevent the engine from
starting by switching off the fuel pump (by removing the fuse or pump relay) and analyz-
ing the obtained starting sound during a longer engine start.

Detonation: Detonation can cause serious engine damage. This condition occurs as a
knock or click and is most often attributed to an inadequate ignition angle, improper
air/fuel ratio, and poor or inadequate octane value fuel. Detonation can be prevented by
reducing the ignition angle, increasing the octane fuel level, reducing the charge pressure,
or enriching the air/fuel mixture. In modern electronic engine control systems, the system
recognizes the detonation using a knock sensor. Reducing the ignition angle prevents fur-
ther detonation.

Valve noise: Valve and elevator noise usually starts as a click or rattle sound at half
the engine speed and disappears at high speeds. The cause is often a large valve clearance or
a malfunction of the hydraulic valve lifter. To check the clearance, we place a smaller meas-
uring sheet between the valve stem and the seesaw or lifter. If the noise is reduced, the cause
is too much clearance and you need to make the appropriate adjustments. If it does not re-
duce the noise, the sound may be caused by a worn lift surface or a worn cam. Another thing
to consider involves a lifter that moves loosely in its channel and weak springs.

Piston Slap: The slap of the piston is heard as a muffled ringing sound. This condi-
tion is caused by the piston swinging back and forth inside the cylinder. The constant
pounding of the piston means that the engine needs to be repaired. However, if it only
manifests when the engine is cold, then it is probably not serious.
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Piston ring noise: The noise of the piston ring is similar to the noise generated by
valves and lifters. However, it is most noticeable during acceleration. Piston ring noise is
most often caused by poor ring thrust, broken or worn piston rings, or damaged cylinder
walls. We determine the correctness of piston rings by removing the spark plugs and pour-
ing one tablespoon of oil into the cylinders. Then, start the engine a few turns to allow the
oil to pass past the rings. You can then install the spark plugs and start the engine. If the
noise is reduced, the rings are probably the cause of the noise.

Piston pin noise: Piston pin noise is similar to valve noise and often has a single
double metal knock. Sometimes is most evident during idling with later ignition. This
noise is most often the result of a worn or loose connecting rod, a worn connecting rod
bearing, or a lack of oil. You can detect a faulty piston pin by performing a cylinder bal-
ance test. This test is performed by briefly switching off the spark plugs one by one during
engine operation. A faulty piston pin is detected when the spark plug of that cylinder is
turned off. The noise is reduced because there is no ignition of the mixture and no increase
in pressure, which creates noise through the pressure of the piston on the worn shaft.

Connecting rod noise: If you hear a light knocking or pounding sound, it can usually
come from the connecting rod. This sound is often most obvious when the engine is at a
constant speed (does not accelerate or decelerate) and is often caused by a worn connect-
ing rod or crankshaft bearing, a misaligned connecting rod, or a lack of oil. You can detect
a faulty connecting rod by performing a cylinder balance test. A faulty connecting rod is
detected when the spark plug of the suspect cylinder is switched off. The noise is reduced
because it does not transmit the received power through it.

Crankshaft knock: A heavy but blunt metal thump is a typical crankshaft thump. It is
loudest when the engine is under load or acceleration. Crankshaft pounding can be diagnosed
if attention is paid to a specific type of pounding. Constant, like rumble-like knock, often
comes from worn-out crankshaft bearings. Even more, pronounced thumping is attributed to
worn rod bearings. A sharp, irregular impact can be from a worn crankshaft thrust bearing.

To perform engine noise diagnostics, follow these steps:

1. Vehicle preparation: Secure the vehicle for safe operation. Open the hood cover
and make sure it is secure.

2. Listening during engine start: Prevent the engine from starting by switching off
the fuel pump (newer vehicles) or the ignition system (older vehicles). Start the vehicle
and listen to the start sound. After diagnosing the engine sound, activate the fuel pump or
ignition system.

3. Listening during engine operation: Start the vehicle and listen to the engine op-
eration in different operating modes. Perform listening at idle, at stable partial load, at full
load, and fast acceleration.

4. Locating the noise source with a stethoscope: When you notice or suspect noise
during engine operation, locate the noise source using a stethoscope.

Text 4. Engine Vacuum Testing

Source: https://autoedu.info/en/auto-mechanic/engine/engine-mechanical-
testing/engine-vacuum-testing/

Engine vacuum testing involves measuring the vacuum of the intake manifold. The
test is performed at different engine operating modes. A vacuum gauge (manometer) or an
engine tester with a pressure sensor is used to measure the vacuum. The manometer is
placed in the part of the suction line between the throttle valve and the engine at the exist-
ing connections of the vacuum hose.
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An engine tester is used for precise measurement and analysis of the obtained re-
sults. The pressure sensor is a very accurate meter. The measured values are displayed
graphically on an engine tester oscilloscope. If the trigger monitors the ignition of the first
cylinder, then each cylinder of the engine knows the value of a vacuum. In this way, a
graph of the suction line vacuum values can be monitored, and how each cylinder func-
tions in vacuum production and maintenance can be assessed.

Petrol 4 stroke / 4-cyl. / EFS

|
| caoom. CHt | a5V " CANHRéc.CH2 | 27V
| canHRéc. CHI | 25Y |caMomo | 05V

|
| Resistance CH1 | Q

With a correct engine, the intake pressure at idle should be in the range of 0.6-0.7
bar. If the idling vacuum value constantly fluctuating in the range 0.15-0.3 bar, then the
problem is in the ignition or poor closing valves. When idling reads a constant low-value
vacuum, then there is a possibility that the valves open late or late ignition. When sudden
acceleration in vacuum value falls to 0.7-0.8 bar, and it should be much higher about 0.9
bar, then there is a possibility that the piston sealing rings are worn. In the event that we
have the correct values at idle, and that at a constant engine speed of 2500 rpm the value
of the vacuum slowly falls, there is a possibility of clogging in the exhaust system.

To perform a vacuum test of the engine with a manometer, follow these steps:

1. Preparing the engine for measurement: Connect the y-line to the suction line.
Connect the manometer to the y-line. Make sure the engine is at operating temperature.
Start the engine and check that the y-line connections do not draw in false air.

2. Measurement at idle: Allow the engine to idle and measure the vacuum value.
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3. Measurement at acceleration: Accelerate the engine abruptly by quickly adding
and releasing gas. Record the maximum value of the vacuum.

4. Measurement at a speed of 2500 rpm: Keep the gas stable at 2500 rpm and read
the vacuum value. Analyze the obtained results.

To perform a vacuum engine test using an engine tester, follow these steps:

1. Preparing the engine for measurement: Connect the y-line to the suction line.
Connect the manometer to the y-line. Make sure the engine is at operating temperature.
Start the engine and check that the y-line connections do not draw in false air.

2. Connecting the pressure sensor: Connect the pressure sensor to the y-line of the
engine intake line and the engine tester.

3. Connecting trigger pliers: Connect the trigger pliers to the high voltage cable of
the first cylinder. Connect the trigger pliers to the other channel of the engine tester. Ad-
just the oscilloscope to record vacuum graphics.

4, Measurement at idle: Allow the engine to idle and measure the vacuum value.
Analyze the obtained results.

5. Measurement at acceleration: Accelerate the engine abruptly by quickly adding
and releasing gas. Analyze the obtained results.

6. Measurement at a speed of 2500 rpm: Keep the gas stable at 2500 rpm and read
the vacuum value. Analyze the obtained results.

Text 5. Cylinder Power Balance Test

Source: https://autoedu.info/en/auto-mechanic/engine/engine-mechanical-
testing/cylinder-power-balance-test/

A cylinder power balance test is performed when the vacuum test shows that there is
a mechanical problem or when the engine is uneven working. This test checks the general
condition of each cylinder.

All cylinders should equally contribute to the total power output of the engine.
When there is a mechanical, electrical, or fuel supply problem in the engine, the affected
cylinders produce less power than others.

The power balance test checks how much each cylinder contributes to the total pow-
er output of the engine. The test is performed by disabling the operation of each cylinder
individually while measuring the drop in engine speed. A cylinder that has a problem will
cause a smaller drop in speed compared to a correct cylinder because it does not contribute
enough to working together.

In older vehicles without a catalytic converter, the power balance test is performed
by turning off the spark plugs during engine operation while measuring the speed drop. By
stopping the ignition on each cylinder, their condition is monitored separately. The igni-
tion is stopped for a maximum of a few seconds. The next spark plug is switched off after
the engine has stabilized.

For vehicles with a catalytic converter, ignition neutralization testing is risky. When
there is no ignition, the heated mixture goes to the catalyst where there is a danger of self-
ignition of the mixture and destruction of the catalyst. Therefore, in these vehicles for the
power balance test, the fuel supply is neutralized by disconnecting the injector connector
for each cylinder separately.

Newer vehicles electronically control the idle speed. At each deviation from the set
speed, the motor ECU corrects the motor operation and establishes the set value. In such
vehicles, we cannot measure the drop in speed by neutralizing the cylinder.
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Cylinder power balance test

There are two ways to do the testing. The first is to perform the test just above idle,
where the ECU does not regulate the variation of the number of revolutions. To set a con-
stant speed above idle, a special tool is used, which is placed between the accelerator pedal
and the steering wheel.

The second method is provided by the ECU engine itself, which has a built-in power
balance test function. The test is accessed via diagnostics and after activating the ECU au-
tomatically switches off each cylinder, measures the speed drop, and analyzes the condi-
tion of each cylinder.

So, before taking the power balance test, it is necessary to get acquainted with the
vehicle and choose the test method.

To perform a cylinder power balance test, follow these steps:

1. Choosing a test method: By inspecting the engine and vehicle, select the best test
method (by stopping the ignition, fuel supply, or automatically via the ECU engine).

2. Preparing for testing: For the selected test method, prepare for disabling the cyl-
inder and measuring the engine speed.

3. Idle measurement: Start the engine and wait for it to reach operating temperature.
Measure engine speed at idle.

4. First cylinder power balance test: Disable the first cylinder and read the engine
speed. Do not leave the cylinder disabled for more than a few seconds.

5. Activation of the first cylinder: Reactivate the cylinder and let the engine run for
approximately 10 seconds to stabilize.

6. Repeat the test steps for all subsequent cylinders: Repeat the steps on each cylin-
der and read the engine speed. Analyze the obtained measurement results. Determine all
necessary actions.

Text 6. Cranking Compression Test

Source: https://autoedu.info/en/auto-mechanic/engine/engine-mechanical-
testing/cranking-compression-test/

A cranking compression test is performed by placing the measuring hose in the hole
for the cylinder spark plug. The compression gauge is connected to the other end of the
measuring hose. The gauge reads the air pressure created by the piston in the compression
stroke. The read result is compared with the data from the vehicle specification.
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Compression measurement means that the engine is cranked over, but not started.
For newer vehicles, it is advisable to interrupt the fuel supply by removing the fuel pump
fuse or relay. To obtain a correctly measured compression pressure, the engine must be
started until at least 5 compression pulses are measured on the pressure gauge. If the
measured compression pressure is low, the cause may be on the valve, piston seals, piston,
cylinder walls, or cylinder head cover gaskets.

Gasoline engine compression measuring kit Current clamp for engine tester

Recommendation for measuring engine compression is to keep the engine at operat-
ing temperature, to remove all spark plugs, the battery should be fully charged or the start-
er should be connected, the throttle should be kept fully open and at least five compression
pulses should be made on each cylinder (the same number of pulses for each cylinder). All
these conditions will help the engine to create maximum compression and to perform pre-
cise measurements.

When the service technician suspects after the power balance test that only one or two
cylinders have extremely low compression, then only the spark plugs will be removed from
those cylinders and a compression test will be performed. If the measured compression is
quite low, it means that the engine has a problem with compression and it is necessary to
perform an additional test of the cylinder. If the compression is reasonably close to the nor-
mal value from the specification, then the compression does not cause a problem and there
is a possibility of error due to fuel or ignition that causes a power balance problem.

When performing a compression test, the final reading is not the only thing that is
observed. If the piston rings are well sealed, then the first pressure pulse on the meter is at
least half the pressure from the final reading.

When a low compression cylinder is found, put some engine oil (about one teaspoon)
in the spark plug hole, start the engine a few turns, and check the compression again. If the
compression is significantly increased, the problem is usually related to the piston rings or
the walls of that cylinder, which indicates higher compression due to the short-term sealing
ability due to the additional oil. Piston rings are an essential problem that usually requires
the replacement of rings and engine repair. If the oil did not increase the compression, then
the problem is probably a valve leak, a cylinder head seal, or a hole in the piston. The exact
cause of the compression drop can be determined by a cylinder leak test.
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Another way to measure compression is the dynamic compression test. This test us-
es a current clamp (inductive ammeter) connected to an engine tester that measures the
current flow for the starter when the engine is started. As each cylinder appears on the
compression stroke, the engine turns harder, so the electric starter is more loaded and
draws more current. If each cylinder has the same relative compression, then the current
pulse peaks will be similar. If the cylinder has low compression, then that instantaneous
jump will be lower than the rest. This is a quick way to check if there is a compression
problem. If in doubt then engine compression measurement should be performed.

To perform a cranking compression test, follow these steps:

1. Removing cables/coils from spark plugs: Remove high voltage cables from spark
plugs or coils if they are placed directly on the spark plugs. Ground the high voltage con-
ductor or disconnect the primary ignition circuit. For new vehicles, switch off the fuel in-
jectors or remove the fuel pump fuse or relay.

2. Checking the battery: Check the condition of the battery. If the battery is low, re-
charge it or connect the starter to help start the engine.

3. Spark plug removal: Before removing, clean the area around the spark plugs to
prevent dirt from penetrating inside the cylinder through the spark plug opening. Remove
the spark plugs from the engine.

4. Connecting compression gauges: Install the appropriate adapter and compression
meter hose in place of the removed spark plug (check the thread length and diameter for
proper mounting). If separate, connect the hose to the compression gauge.

5. Compression measurement: The assistant should hold the throttle all the way and
start the engine, check that the compression test needle has jumped at least five pulses.
Read the first and final pressure values. Repeat the procedure with the same number of
pulses for each cylinder.

6. Wet compression test: If any of the cylinders have low compression, perform a
wet test by inserting a few drops of engine oil through the spark plug hole into that cylin-
der and measure the compression again. If the compression pressure increases significant-
ly, the pistons are worn out. If the compression does not change much then the valve, cyl-
inder head cover, or piston tip have a leak.

To perform a dynamic compression test, follow these steps:

1. Selecting a test program: Within the engine tester program, select and open the
program for the dynamic motor compression test.

2. Connecting the engine tester: Connect the voltage terminals from the engine tester
to the battery terminals. Take the appropriate current clamp (for measuring large nominal
current) and place it around the plus conductor that goes from the battery to the starter.
Pay attention to the direction of the measuring pliers.

3. Removing the fuel pump relay: Locate and remove the fuel pump relay. Start the
engine to use up the fuel in the intake system.

4. Starting the engine: Start the engine while monitoring the program on the engine
tester monitor. When the dynamic compression results appear on the monitor, stop starting
the engine.

5. Analysis of measured values: Analyze the obtained results of dynamic compres-
sion and determine whether there is a suspicion that some of the cylinders have less com-
pression. If in doubt then an engine compression measurement needs to be performed.
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Text 7. Running Compression Test

Source: https://autoedu.info/en/auto-mechanic/engine/engine-mechanical-
testing/running-compression-test/

A running compression test is performed during engine operation. Unlike the crank-
ing compression test during start-up, which checks the ability of the cylinder to seal, the
measurement during operation checks the engine’s “breathing” ability to suck and expel
air from the cylinder. For example, if the camshaft bearing is damaged, less air will enter
or exit the cylinder, depending on whether it is an intake or exhaust camshaft.

The measurement is performed in two operating modes, at idle and engine accelera-
tion. At idle, the throttle is closed and the compression pressure will be about half the start-
ing pressure. In the second idle mode, the gas is suddenly added and subtracted, which leads
to a sudden increase in the amount of air in the intake manifold. If the intake and exhaust
systems are correct, the compression pressure should be increased by 80% of the starting
pressure. If there is a flow restriction in the intake line the pressure will be significantly
lower, and if there is a restriction in the exhaust line the pressure will be higher than 80%.

The compression test is performed by removing only the spark plug on the cylinder
under the test. The compression gauge with the connection hose is placed in the opening of
the removed spark plug. The engine is started and two measurements are taken when the
engine is warm, at idle, and at a sudden, short acceleration. This measurement can detect
worn camshaft tips, broken valve spring or the rocker arm, burned valves, or narrowed in-
take and exhaust manifold. In order to confirm the suspicion, it is necessary to do a visual
inspection of the suspicious components.

To perform running compression tests, follow these steps:

1. Spark plug removal: Remove the spark plug on the cylinder you are testing and
connect the spark plug cable to the ground using a test lead.

2. Fuel supply blocking: Remove the electrical outlet from the injector of the cylin-
der under test.

3. Idle measurement: Warm the engine to operating temperature. Reset the manome-
ter via the meter bleed valve and read the compression value when the pressure stabilizes.

4. Acceleration measurement: Add abruptly (for about 1 second) and release the gas
abruptly. Read the compression pressure value.

5. Repeat measurements on other cylinders: To turn off the engine. Remove the me-
ter. Place and connect the spark plug. Connect the injector. Repeat the procedure of prepa-
ration and measurement of compression pressure for all other engine cylinders.

6. Analysis of measurement results: After completing the compression measure-
ments on all engine cylinders, analyze the measured values. If in doubt, perform additional
troubleshooting actions.

Text 8. Cylinder Leakage Test

Source: https://autoedu.info/en/auto-mechanic/engine/engine-mechanical-
testing/cylinder-leakage-test/

A cylinder leakage test is used to determine the condition of the cylinder seal. Be-
fore the test, the engine is warmed up so that the engine oil can perform sealing in the cyl-
inder. Then loosen the spark plugs by one revolution and start the engine to run for about
15 seconds at 1500 rpm. This removes soot deposits from the spark plug that can fall off
during removal and get stuck between the valve and the valve seat, keeping the valve open
and causing a false reading during the test.
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For testing, the spark plug of the tested cylinder and the spark plugs of the adjacent
cylinders are removed. Testing is performed when the piston is in the TDC position (top
dead center) in the compression stroke. A plastic straw is inserted into the opening of the
spark plug without fear of damaging the piston during adjustment. By turning the crank-
shaft, the piston is brought to TDC using a straw. After positioning the piston, we will not
know whether it is a compression or exhaust stroke until testing is started. If it is in the ex-
haust stroke and the compressed air goes through the exhaust pipe, turn the engine one
crankshaft and repeat the test.

In order for the testing to be successful, it is necessary for the piston, connecting
rod, and camshaft to be in perfect alignment. Otherwise, the pressure on the piston from
the leak tester will push the piston down and turn the crankshaft. If this happens, the intake
or exhaust valve will open. Depending on how the piston ends by turning the crankshaft,
and we will have a failed test.

Before testing, the filter housing, engine oil dipstick, and radiator cap (i.e., coolant
tank) are removed. When the cylinder is under air pressure, it is necessary to perform a
leak test by listening to the flow of air from the exhaust pipe, crankcase, cooling system,
and engine seals.

To perform cylinder leakage test, follow these steps:

1. Preparing the engine for testing.

2. Spark plug removal.

3. Placing the piston in TDC.

4. Connecting test equipment.

5. Insert the compressed air.

6. Listening to the cylinder leak.

Text 9. Cylinder Head Repair

Source: https://autoedu.info/en/auto-mechanic/engine/cylinder-head-repair/

The cylinder head is exposed to various problems that adversely affect the operation
of the engine. Constant thermal cycles of heating and cooling over time can distort the cyl-
inder head causing leakage of compression, coolant, and oil. Possible faults are loosening
of the cylinder head and valve seals, cracks on the cylinder head, deformation of the cylin-
der surface, burnt and distorted valves, or damage to the spark plug thread. With a cam-
shaft motor, the camshaft bearing and camshaft bearing bore can be damaged.

When the seals loosen, coolant, oil, and compression gases penetrate other parts of
the engine. The cylinder head must be removed and the seal replaced.
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Cracks in the engine head are a serious problem that is very common due to its light
construction. The main cause of cracks is thermal stress. During heating, the metal ex-
pands. The cylinder head is designed to withstand a certain expansion, and their fastening
or set screws follow that expansion to a certain extension. As long as the engine is within
the permissible operating temperature, the expansion and elongation are within the permit-
ted limits. When a temperature increase occurs due to a fault in the cooling system, the
elongation of the cylinder head and bolts exceeds the design limit. Over time, it can cause
deformation of the metal, causing cracks to form. Depending on the location of the crack,
coolant, oil, suction fuel, and air mixture or exhaust fumes can penetrate from the head in-
to the surrounding engine parts. The block and cylinder head pressure test identifies hard-
to-see cracks. The analysis of the detected crack determines the degree of damage and
makes a decision whether to repair or replace the cylinder head.

Due to thermal stresses, the sealing surface of the cylinder head, sleeve bearing, and
camshaft bearing opening may bend. Special machining procedures can be used to correct
deformities caused on the cylinder head.

Damaged valves and valve seals can sometimes be repaired and reused. However,
the price of new valves has dropped significantly so replacement is a common option for
new vehicles. Older vehicles for which no spare parts are available to require refurbish-
ment that includes cleaning, defect detection, and handling. The machining process re-
quires special equipment and a skilled machinist.

Repair and repair of damage to the cylinder head are performed by experts using
appropriate methods through machining.

Text 10. Removing Cylinder Heads

Source: https://autoedu.info/en/auto-mechanic/engine/cylinder-head-
repair/removing-cylinder-heads/

The cylinder head is removed only after a detailed examination and determination of
a fault in the head itself, the associated elements, or the part that requires the cylinder head
to be removed to access it (such as the engine block, and piston). Before removing the cyl-
inder head, it is necessary to get acquainted with the procedure/steps listed in the infor-
mation system for that vehicle because each engine is different. Some manufacturers re-
quire that the head screws be released according to a certain pattern and at a certain tem-
perature. Failure to follow the manufacturer’s instructions may result in damage to the cyl-
inder head. This section describes the procedures for overhauling, testing, and determining
the fault on the cylinder head.

To remove the cylinder head, follow these steps:

1. Determining the procedure: Refer to the appropriate service information for the
cylinder head removal procedure. Determine if the head screws must be removed in the
correct order.

2. Remove screws: Follow the above procedure to remove all head screws. When it
comes to the V-engine, put a mark on one head to know where it is going after the overhaul.

3. Separation from the engine block: When the seal is glued between the head and
the engine block, replace the two screws with two to three turns. This will prevent the head
from falling when detached from the engine block.

4. Removing the cylinder head: Remove the safety screws from the head. Carefully
and safely remove the cylinder head from the block. Place the cylinder head in a pre-
prepared place.
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Text 11. Disassembling and Cleaning a Cylinder Head

Source: https://autoedu.info/en/auto-mechanic/engine/cylinder-head-
repair/disassembling-and-cleaning/

After removal, it is necessary to disassemble and clean the cylinder head for the in-
spection and repair process to be more efficient. You cannot have a good repair on the cyl-
inder head if there are pieces of sludge and dirt that cover the damage or constantly fall in-
to the inspection and repair area. Cylinder head cleaning usually involves mechanical
cleaning with a scraping tool, such as a gasket scraper. Aluminum heads are scraped with
a non-metallic tool such as a plastic or silicone scraper.

ullii

Gasket Scraper Set

In most cases, the disassembled cylinder head must be chemically cleaned in a spray
tank, hot tank, cold tank, ultrasonic cleaner, or specially designed oven. Follow the equip-
ment manufacturer’s recommendations when using a particular type of cleaner.

To disassembling and cleaning a cylinder head, follow these steps:

1. Checking and washing the cylinder head: Perform a visual inspection of the head
for damage. Thoroughly wash the cylinder head from oil and dirt, by hand or in a washing
container. After washing, allow the cylinder head to drain and dry.

2. Gasket removal: On the cast iron head, cleaning is done with a flexible abrasive
pad or scraper. If it is an aluminum head, use plastic or silicone scrapers. Apply the manu-
facturer’s recommended procedure for cleaning joints.

3. Valve removal: Using a suitable tool, compress the valve spring and remove the
fuse. Remove the spring retainer and valve spring. Fuses and springs disposed of inboxes.
Remove the valves and place them on a special plate for disassembling the head with the
marked order of the cylinders.

Text 12. Cylinder Head Inspection

Source: https://autoedu.info/en/auto-mechanic/engine/cylinder-head-
repair/cylinder-head-inspection/

An inspection of the cylinder head follows when it is thoroughly cleaned. Checks
are connecting surface flatness, cracks, deformation, and wear of the cylinder head parts
are checked.

First, a visual inspection checks that there is no visible damage to the cylinder head
casting. Carefully inspect the outer surface and cavities of the cylinder head for any dam-
age or deformation. Major damage and deformation can be visually detected without the
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use of other test methods. Any detected irregularities should be marked, consider the level
of damage, and determine further action.

After visual inspection, the condition of the sealing surface of the cylinder head is
checked.

Using flat bars (ruler) measures the deformation of the sealing surfaces of the cylin-
der head. A simple method is to use a light source that is placed behind the ruler. The light
marks the unevenness that appears between the ruler and the sealing surface. This is how
we can estimate the degree of deformation of the cylinder head surface.

Calibrated sheets are used to determine the degree of distortion more precisely. The
ruler is placed on the sealing surface and the gap between the ruler and the flat plate is
checked with a calibrated sheet of 0.03 mm. If the calibrated sheet cannot pass along the
entire length of the ruler, then the check on the other part continues to ensure reading over
the entire sealing surface of the cylinder head. When a calibrated sheet passes in some
part, it means that there is a deformation. Increasing the value of the leaf (0.05 mm, 0.07
mm) determines the size of the deformation. The last leaf that passes under the ruler is the
size of the deformation of the sealing surface of the cylinder head. Finally, the curvature
value read is compared with the limit values from the service catalog for that motor. The
typical allowable distortion is up to 0.07 mm.

To cylinder head inspection, follow these steps:

1. Visual inspection: Inspect the cylinder head in detail for any visible deformation
and damage. Mark any irregularities and assess the degree of damage. Identify further ac-
tivities.

2. Checking flatness sealing surfaces: Place a flat bar (ruler) over the entire sealing
surface of the cylinder head. Place a strong light source behind the batten and observe the
unevenness. Mark larger deviations. Use the measuring sheets to determine the deviations
between the ruler and the surface. Measurements are performed along the length, diagonal-
ly, and width. Note any deviation that is greater than the allowable value and determine
further actions to repair the unevenness.

Text 13. Cylinder Head Pressure Testing

Source: https://autoedu.info/en/auto-mechanic/engine/cylinder-head-
repair/cylinder-head-pressure-testing/

After cleaning and washing, a detailed check of the cylinder head follows, and one
of the ways to check is by the air pressure method. The flatness of the connecting surfaces,
cracks, deformation, and wear of the cylinder head parts are checked.

The appearance of cracks in castings is the result of stress or stretching. Cracks oc-
cur due to:

— defects in the casting structure during the cylinder head casting;

— fatigue of the material, small cracks appear first, which spread due to constant

stress;

— lack of material stiffness;

— mechanical damage from the impact of a solid, hard object;

— the constant impact of the valve on the seat and breakage of the thin-walled cast
iron;

— sudden cooling of the heated part by a burst of cold water or air;

— overheating due to improper operation of the engine cooling system.

Some cracks can be detected by visual inspection. However, many cannot be seen
easily, so special methods and equipment are used to detect cracks in the cylinder head.
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Finding a pressure crack is done in the same way as finding a hole in a tire. All
coolant passages on the cylinder head are closed with plugs or closures. Compressed air is
introduced into the coolant space. The air inlet is closed. Then the cylinder head is im-
mersed in water. If there is a crack, air will come out through it and create bubbles in the
water. The place where bubbles form is the place where the engine head bursts.

To cylinder head pressure testing, follow these steps:

1. Closing the coolant chamber: Close all coolant passages on the cylinder head with
plugs and caps.

2. Insert the compressed air: Insert compressed air into the closed cylinder head
coolant chamber. Close the air intake.

3. Immersion of the cylinder head: Immerse the compressed air cylinder head inside
the cylinder chamber in a water tank.

4. Locate the cracks: Monitor the submerged cylinder head for bubbles. If there are
bubbles, locate and mark the place of air leakage.

Text 14. Cylinder Head Magnaflux Crack Detection

Source: https://autoedu.info/en/auto-mechanic/engine/cylinder-head-
repair/cylinder-head-magnaflux-crack-detection/

After cleaning and washing, a detailed check of the cylinder head follows, and one
of the ways to check is by the magnetic method — magnaflux crack detection. The flatness
of the connecting surfaces, cracks, deformation, and wear of the cylinder head parts are
checked.

The appearance of cracks in castings is the result of stress or stretching. Cracks oc-
cur due to:

— defects in the casting structure during the cylinder head casting;

— fatigue of the material, small cracks appear first, which spread due to constant

stress;

— lack of material stiffness;

— mechanical damage from the impact of a solid, hard object;

— the constant impact of the valve on the seat and breakage of the thin-walled cast
iron;

— sudden cooling of the heated part by a burst of cold water or air;

— overheating due to improper operation of the engine cooling system.

Some cracks can be detected by visual inspection. However, many cannot be seen
easily, so special methods and equipment are used to detect cracks in the cylinder head.

Magnetic particle testing kit
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A strong permanent magnet or electromagnet is used. When a magnet is placed on
the cylinder head, the magnetic field propagates through the metal between the ends of the
magnet. If between the magnetic poles there is a crack in the gap government strong mag-
netic field. Metal sawdust is sprinkled on the motor block between the two poles of the
magnet. A strong magnetic field draws dust into the crack gap. In this way, a crack is
marked on the tested part of the cylinder head. During the test, the magnet is placed in two
different positions at an angle of 90°. The cracks that are in the direction of the propaga-
tion of the magnetic field line do not react and do not attract magnetic dust.

The procedure is repeated along the entire length of the cylinder head.

To cylinder head check is by the magnet method, follow these steps:

1. Installing the magnet on the cylinder head: Place the magnet on the top of the cyl-
inder head. Sprinkle magnetic powder between the poles of the magnet. Check the surface
between the poles for cracks.

2. Rotate the magnet: On the same tested part of the cylinder head, place the magnet
in the new position at an angle of 90° to the previous position. Sprinkle the magnetic pow-
der between the poles of the magnet again and check for cracks.

3. Repeat procedure: Move the magnet one by one along the cylinder head and re-
peat the procedure of sprinkling the magnetic powder and checking for cracks. It is neces-
sary to perform two tests on each part by placing the magnet at an angle of 90°.

Text 15. Valves and Valve Seat Inspection

Source: https://autoedu.info/en/auto-mechanic/engine/cylinder-head-repair/valves-

and-valve-seats-inspection/

Inspection of the condition of valves and the valve seats is performed after disas-
sembling the cylinder head and removing the valve. This is a mandatory procedure before
assembling the cylinder head.

Valves and valve seats work in very poor conditions, and they should be carefully
inspected each time the cylinder head is removed from the engine. Valves can burn or de-
form, leading to problems with lack of ignition. Also, the top of the valve can wear out due
to a lack of lubrication, which leads to a knocking sound. The valve stem can wear out,
which leads to the penetration of engine oil into the engine cylinder.

After removing the valve from the cylinder head, the valves and seats should be vis-
ually inspected for cracks, burn marks, signs of leakage, and damage to the valve face,
stem, and tip. If any of the problems are detected, the valve must be replaced and the seat
will be replaced or repaired depending on the degree of damage. If there are no obvious
visual defects, then the valve and seat are measured and compared with specific values.

The diameter of the valve stem should be measured in the part that passes through
the valve guide. The measurement is performed with a micrometer and the measurement
results are compared with those given in the service specifications. Some valves come
with a pointed valve stem, where the end of the stem is slightly narrower next to the valve
head to allow the stem to expand on warmer engines. Valve margins are measured with a
machinist’s rule to ensure they are within specifications. It also measures the width of the
valve seat and compares it to specifications.

For valves and valve seats inspection, follow these steps:

1. Visual inspection of the valve: Visually inspect each valve for signs of burning,
warping, and excessive wear on the face, stem, and tip. If found, replace the valves with
new ones.
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2. Visual inspection of the valve seat: Visually inspect each valve seat for signs of
burning, leaks, or excessive wear. If found, the seat must be machined or replaced.

3. Measure valve stem diameter: Use a micrometer to measure the diameter of the
tree of all valves in three places in the part that passes through the valve guide and calcu-
late the average value. Compare the measured values with the specifications and determine
the necessary actions.

4. Margin measurement: Measure the valve margin with a machinist’s rule and rec-
ord the readings. Measure the width of the valve seat with a machinist’s rule and record
the readings. Compare the measured values with the specifications and determine the nec-
essary actions.

Text 16. Inspecting Valve Guides and Clearance

Source: https://autoedu.info/en/auto-mechanic/engine/cylinder-head-
repair/inspecting-valve-guides/

Valves and valve guides are exposed to high temperatures and pressures which leads
to wear of their surface. Therefore, it is necessary to inspect the valve guide. If they wear
out a lot, the engine oil passes between the guide wall and the valve stem, entering the
combustion chamber. If the wear is large, then the valve has too much lateral travel in the
guide so that the valve head does not close properly and the tip does not close on the valve
seat. This leads to leakage of the mixture from the compression volume next to the valve
and then to the absence of ignition in that cylinder. The valve and valve guide are checked
with a micrometer or comparator.

A ball gauge is used to measure the top, center, and bottom of the valve guide for
measuring with a micrometer. The ball of the meter is placed in the guide and spread until
both sides of the meter touch the inside of the guide. It is then removed from the guide,
and the diameter is measured with a micrometer and recorded. Three measurements are
performed for each guide. The reading in the middle is subtracted from the final readings
to determine the narrowing of the guide. The smallest value (usually in the center of the
guide) determines the inside diameter.

Telescopic gauge

The diameter of the valve stem is also measured and recorded. If the diameter of the
valve stem is within the specifications, the clearance is calculated. The difference between
the guide and the valve stem is the valve clearance. The clearance should be within the
manufacturer’s specifications.

A comparator is used to measure valve clearance. The measurement is performed
when the valve is in the valve guide and in the fully open position. The comparator indica-
tor is placed on the cylinder head near the valve head. The comparator needle is placed on
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the valve head to measure the lateral movement of the valve. The valve moves laterally by
observing the movement of the stroke value on the comparator indicator. The maximum
measured stroke is the valve clearance and is compared to the specifications.

To inspecting valve guides and clearance, follow these steps:

1. Guide and valve cleaning: Clean the valve guide and valve with solvent and brush
if they have not already been cleaned.

2. Measuring the inner diameter of the guides: Insert the ball gauge into the guide
and extend it until it touches both sides with a small amount of resistance. Carefully re-
move the ball gauge and measure it with a micrometer. Measure each guide in three plac-
es. Record and calculate measured values.

3. Measuring the diameter of the valve stem: Measure the diameter of the valve stem
at the top, center, and bottom of the wear surface and record the readings. Calculate the
clearance for each guide and valve. Compare the obtained clearance results with the speci-
fications and determine the necessary actions.

4. Measuring of the gap with a comparator: Install the valve in the guide to the fully
open length. Place the comparator needle on the valve head so that it can measure lateral
displacement. Move the valve sideways and measure the valve stroke. Compare the clear-
ance with the specifications and determine all the necessary actions.

Text 17. Inspecting Valve Springs

Source: https://autoedu.info/en/auto-mechanic/engine/cylinder-head-
repair/inspecting-valve-springs/

Inspecting valve springs have three measurements: spring height check, checking
for squareness, and measuring the installed pressure. A deformed spring leads to wear of
the valve stem and guide.

The valve spring must have the appropriate size and thrust, as this depends on the
safe closing of the cylinder and the efficient operation of the engine. The springs must
close the valves quickly and firmly. That is why it is important to check the condition of
the valve spring during the overhaul of the cylinder head and determine that they meet the
set specifications before they are reassembled.

By measuring the height of the spring, it is checked whether the spring has the cor-
rect height and that there is no fatigue of the material. The height deviation from each oth-
er must not exceed 1 mm.

Checking for squareness is a test of the general condition of the spring to compress
and load the valve evenly during operation. The spring is placed on a perfectly flat surface
and a try square is placed next to it. Rotate the spring around its axis to check for defor-
mation. When there are irregularities, measure deviations. If the clearance is greater than
1.5 mm, replace the spring.

Thrust measurement is performed at the installed spring height. This determines
how much pressure the spring creates when it is at its installed height on the cylinder head.
This thrust is measured using a valve spring tester by compressing the spring to the in-
stalled height. The installed height for the tested spring is obtained from the information
system or measured during disassembly. The tester measures the spring pressure when it is
compressed. The deviation of the valve thrust force from the given value from the specifi-
cation must not exceed 0.5 kg. When the value of the thrust force is not available, then
compared with each other all the obtained values and assess their mutual deviation. The
spring whose thrust is quite different from the average of all valves needs to be replaced.
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To inspecting valve springs, follow these steps:

1. Height check: Use a movable gauge (caliper) to measure the spring’s free height
and compare the measured values with the specifications for that motor. If the spring
height is outside the specific value, replace the spring. Repeat this procedure for all other
springs. When you do not have the necessary data, then compare all the measured sizes
and estimate the deviation of the spring height.

2. Checking for squareness: Place the spring on a flat surface. Rotate the spring and
check with a try square for any deviations. Measure these deviations. If the deviations ex-
ceed the limit value (1.5 mm), replace the spring.

3. Measuring thrust: Read or measure the installed spring height on the cylinder
head. Install the valve spring to the valve spring tester. Pull the spring lever to compress
the spring to the installed height. Note the thrust generated by the spring and compare it
with the specifications. A spring that is out of specification needs to be replaced. When
you do not have the required thrust force value, compare all the results obtained and esti-
mate the average deviation.

Text 18. Hydraulic Braking System: Brake Fluid Handling

Sources: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-system/,
https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-system/brake-fluid-
handling/

Most vehicles use a hydraulic braking system. Incompressible brake fluid is used to
transmit the braking force. Pressing the brake pedal creates pressure in the hydraulic sys-
tem, which is transmitted through the brake fluid through the lines and hoses to the brak-
ing unit.

The correctness of the vehicle brakes depends on the correctness of the hydraulic
system. This system must always be ready to transmit the brake order to the end braking
units.

The hydraulic braking system requires periodic inspection and maintenance of the
elements. When a malfunction is suspected, it is immediately checked, detected, and recti-
fied. During the service, it is necessary to adhere to the manufacturer’s recommendations
for a given vehicle in the knowledge of operating procedures and proper use of equipment
and tools.

The brake fluid is poisonous and hygroscopic and requires careful handling. Driving
safety depends on the condition and quality of the brake fluid. Therefore, the brake fluid
must be regularly checked and changed. Failure to do so may result in damage to the hy-
draulic braking system and a safety hazard.

During each engine oil change, the brake fluid level is inspected. If it is below the
minimum level in the tank, it is necessary to identify and correct the cause of the low lig-
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uid level. It is common for the brake fluid to be replenished only when the brakes are be-
ing repaired or serviced.

Brake fluid has hygroscopic properties, which means that it absorbs moisture from
its environment. When the brake fluid is saturated with moisture, its boiling point is low-
ered and the risk of brake system failure at extreme loads increases.

The brake fluid should be stored in the original container in a clean, dry place at or
below room temperature, preferably separate from similar storage of petroleum products
or liquid materials used for maintenance. Always use the original packaging, which should
be tightly closed to avoid water absorption.

Important notes when handling brake fluid:

— Brake fluid is toxic and belongs to special waste;

— Caution when replacing;

— Damages varnishes and plastics. Always rinse spilled liquid with water;

— Store the old liquid in special packaging and do not mix with old oil;

— The color of the brake fluid does not indicate quality;

— Brake fluid should be stored in a dry, cool, and well-ventilated place.

To select, operate, store and fill the brake fluid to the appropriate level, follow these
steps:

1. Information on the type of brake fluid: See which type of brake fluid is used in
the service information system for a given vehicle.

2. Check brake fluid level: Wipe the master cylinder reservoir cover to prevent
moisture or dirt from entering the hydraulic part of the brake system. The fluid should be
close to the full mark or about 1.5 cm from the top of each chamber when there is no
mark. If the brake fluid level is not close to the full mark, you will need to identify the
cause of the lower level.

3. Adding brake fluid: When you are sure that there is no problem with fluid loss,
add the recommended brake fluid to bring the level to the full mark.

4. Closing the reservoir: Replace the cover and check that it is installed correctly.
Check for any leaks or problems around the master cylinder. Dilute spilled brake fluid
with clean water. Do not rub the brake fluid, as this may damage the paint.

Text 19. Testing Brake Fluid with a Multimeter

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/testing-brake-fluid-1/

Testing of brake fluid for the presence of moisture can be measured with a multime-
ter. The maximum permissible moisture content in the brake fluid is 3%. Over this value,
it is necessary to replace the brake fluid because the braking efficiency is reduced. By
measuring the voltage as a galvanic reaction of the brake system, the water level in the
brake fluid is determined.

Most vehicle manufacturers use a combination of different metals to make the brak-
ing system, aluminum in the pistons and housings, and steel in the brake lines and cylin-
ders on the wheels. When moisture mixes with the brake fluid, a galvanic reaction (corro-
sion) occurs. The higher the moisture content in the brake fluid, the greater the corrosion
and the stronger the galvanic reaction. A voltmeter measures the galvanic reaction voltage
in the braking system. The magnitude of the measured voltage depends on the moisture
levels in the liquid. The higher the percentage of moisture, the higher the voltage.

To testing brake fluid with a multimeter, follow these steps:
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1. Preparation for measurement: Remove the brake fluid reservoir cap. Adjust the
multimeter to measure direct voltage (DC). Connect the red cable to the plus/voltage con-
nector and the black to the minus/common connector of the multimeter.

2. Voltage measurement: Place the tip of the red measuring probe in the brake fluid,
and connect the black one to the unpainted part of the metal housing of the master brake
cylinder. Wait for the measured voltage value to calm down.

3. Testing analysis: Analyze the measured voltage value. Voltages up to 0.3V indi-
cate that the percentage of moisture in the brake fluid is lower than allowed. However,
when the measured voltage is higher than 0.3V, it means that there is too much moisture
and that the brake fluid must be replaced.

Text 20. Brake F'luid Boiling Point Test

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/brake-fluid-boiling-point-test/

The brake fluid must have a high enough boiling point to avoid evaporation in criti-
cal parts of the brake system such as the disc and the brake drum. Vehicle deceleration is
performed by friction in the brake units where enormous heating occurs. If the temperature
of the brake unit exceeds the boiling point of the brake fluid, the fluid boils. The conse-
quence of boiling causes difficult transmission of brake pressure and leads to failure of the
brake system.

Moisture reduces the boiling point of the brake fluid. The higher the moisture con-
tent, the lower the boiling point. Up to 3% tolerates moisture content. For example, mois-
ture-free DOT3 brake fluid has a boiling point of 205°C, with 1% water 188°C, with 2%
160 C, while with 3% it will decrease to 145°C.

The table below shows the boiling points for different types of brake fluid (DOT3,
DOT4, DOTS5, DOTS5.1) for liquids without moisture and with 2% moisture content:

Type Dryboiling point  Wet boiling point Chemical composition

(2%)
DOT3 205°C 140°C Glycol Ether
DOT4 230°C 155°C Glycol Ether / Borate Ester
DOTS 260°C 180°C Silicone
DOT5.1 260°C 180°C Borate Ester / Glycol Ether

There are various devices for measuring the boiling point of brake fluid. So, we have
a brake fluid boiling point tester that shows the limit and measured temperature on the dis-
play, while the simplest testers via LED indicate whether the brake fluid is good or bad.

Brake fluid boiling point tester
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To brake fluid boiling point test, follow these steps:

1. Preparation for measurement: Remove the cover and sieve from the brake fluid
reservoir. Using a syringe, take some of the brake fluid from the reservoir and squeeze it
into the measuring cup.

2. Boiling point measurement: Insert the saw probe into the brake fluid sample. Turn
the tester on. Select the type of brake fluid and measure the boiling point.

3. Analysis of measurement results: Analyze the obtained value of the boiling point
of the brake fluid. If the value is lower than allowed, replace the brake fluid. Turn off and
clean the tester. Return the brake fluid sample to the reservoir. Close the tank with a cover.

Text 21. Testing Brake Fluid with a Refractometer

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/testing-brake-fluid-3/

The brake fluid test with a refractometer is a procedure for determining the moisture
content. The brake fluid has the bad property of being hygroscopic because it absorbs water
from the atmosphere. The brake fluid begins to absorb moisture from the moment it is
placed in the system. The liquid absorbs moisture through microscopic pores in rubber hos-
es, seals, and when exposed to air. The problem is bigger in areas with a humid climate.

Water in the brake system reduces braking efficiency. Even a small amount of mois-
ture dampens the transmission of brake pressure to the end brake units, endangering vehi-
cle safety. Also, moisture promotes corrosion on the internal metal parts of the brake sys-
tem. Therefore, manufacturers prescribe regular replacement of brake fluid every 2 to 4
years. However, it is recommended to check the condition of the brake fluid regularly for
moisture. The permissible moisture content in the brake fluid is up to 3%. When it is de-
termined during the check that the share is higher than the allowed value, it is necessary to
replace the brake fluid.

Refractometer

A refractometer is a measuring device that checks and measures the presence of wa-
ter in the brake fluid. The refractometer is a precise optical instrument for measuring the
moisture in the brake fluid. Fast and accurate measurement can only be done from two
drops of brake fluid.
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Pipette a small sample of brake fluid from the reservoir. Lift the glass lid of the re-
fractometer and place one to two drops on the prism. Close the lid so that the liquid spreads
evenly over the entire surface of the prism without air bubbles or dry areas. Wait about 30
seconds for the sample temperature to equalize with the environment. Redirect the refrac-
tometer so that daylight falls on the sample. The level of the blue-white line is observed
through the eyepiece, which must not exceed the limit value of the moisture content in the
brake fluid. After reading, carefully lift the lid and clean the measuring prism and lid with a
soft towel (paper towel or soft cloth). After drying, place the refractometer in a suitable box.

The refractometer is calibrated periodically. For calibration, we use new brake fluid
from the newly opened packaging. Place two drops of new brake fluid on the measuring
prism and wait 30 seconds for the temperature to equalize with the environment. We ob-
serve the position of the measuring line through the eyepiece. Set the measuring line to the
zero position via the calibration screw. Now the refractometer is calibrated but only for
such an ambient temperature. When the temperature is lower or higher by 5°C, the meas-
uring device is calibrated again.

To testing brake fluid with a refractometer, follow these steps:

1. Preparation for measurement: Remove the cover and sieve from the brake fluid
reservoir. Pipette the brake fluid sample. Lift the glass lid and apply one or two drops of
liquid to the measuring prism of the refractometer. Gently lower the lid and wait for about
30 seconds.

2. Measurement of moisture levels: Point the refractometer towards the light source and
see the position of the blue-white line on the measuring scale through the eyepiece. If the hu-
midity level is above the limit value, it is necessary to take steps to replace the brake fluid.

3. Completion of measurement: After measuring, clean the prism and the glass cov-
er with a damp soft towel. Clean the pipette and close the brake fluid reservoir with a lid.
When the refractometer dries, store it in a suitable box.

Text 22. Manual Bleeding

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/manual-bleeding/

Since the brake fluid cannot compress, it transmits the brake pressure through the
hydraulic system quickly and without loss. However, when air enters the system, the brake
pressure transmission is disturbed. The air is compressible, reduces the volume under pres-
sure, and does not transmit thrust through the system. The brakes will be porous and inef-
fective. That’s why it’s done bleeding brake systems.

Bleeding the hydraulic brake system means that only brake fluid remains in the sys-
tem. One way is to manually bleed when the assistant presses the brake pedal and you
open and close the air release screws on the wheels. This ensures that air and old brake flu-
id are expelled from the hydraulic brake system.

Manual bleeding requires the least amount of equipment and tools, but it takes more
time to expel a larger amount of brake fluid through the system. It is also less effective in
removing trapped air in systems that have high points in the brake lines or in vehicles that
have a large vertical drop between the master cylinder and the brake blocks, such as a truck.
This method is best when only a small amount of brake fluid needs to be drained. Such as
after replacing the wheel brake unit or when more expensive equipment is not available.

During manual air release, you need to have an assistant who will slowly depress
and release the brake pedal at your request. Successful bleeding requires clear communica-
tion between you and your assistant.

203


https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-system/manual-bleeding/
https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-system/manual-bleeding/

Bleeding starts from the brake unit to the point furthest from the master cylinder.
Connect a transparent hose to the bleeding screw. Insert the other end of the hose into a
transparent container. Ask the assistant to depress the brake pedal. Unscrew the screw
from one quarter to half a turn. Pay attention to the old brake fluid and air bubbles coming
out of the hose from the screw.

Master
cylinder “—>

Bleeding

Bleeder
" hose

Press slowly
on brake pedal

Manual bleeding

When the brake fluid leak stops, gently close the bleeding screw. The assistant
should slowly release the brake pedal. This allows the master brake cylinder to draw new
brake fluid from the reservoir, ready to bleeding again.

Repeat the previous three steps until there are air bubbles in the brake unit. Close
and tighten the screw to the manufacturer’s specifications. Make sure that the tank is not
left without brake fluid during the air release, as this draws air into the brake system. If
this happens, it will be more difficult to bleeding from the hydraulic brake system. Check
the level in the master cylinder reservoir, top-up, and close again with the tank cap.

Repeat this procedure for each wheel brake unit, moving closer to the master cylin-
der (one wheel at a time) until the air is removed and the brake pedal is not porous. You
may need to start the engine o check that the brake pedal is still firm when a vacuum brake
booster is in operation.

To manual bleeding from the brakes, follow these steps:

1. Preparation: Check the brake fluid levels in the reservoir and refill if necessary.
Prepare vehicle and brake unit for unobstructed access to the air bleeding valve. Remove
the protective cover from the valve and connect the hose to the container on the air bleed-
ing valve. The assistant is in the driver’s seat of the vehicle.

2. Manual bleeding: The assistant presses the brake pedal lightly. Unscrew the bleed-
ing valve and observe the brake fluid through the hose and in the reservoir. When the swell-
ing stops, close the valve and ask the assistant to release and press the pedal again. Repeat
the procedure until you have expelled all the air. Always check the brake fluid level in the
reservoir during bleeding. If necessary, repeat the bleeding procedure on all brake units.

3. Check the brake system: Refill the brake fluid reservoir. Start the engine to acti-
vate a vacuum brake booster and check the condition of the brake system by depressing
the brake pedal. Check once more that the bleeding valve is closed. Install the protective
cover on the valve.
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Text 23. Pressure Bleeding

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/pressure-bleeding/

Replacement and bleeding of the brake fluid can be done under pressure. A hand
pump with a tank is used for that. The advantage of this method is that you can replace the
brake fluid on your own without an assistant. The pressure bleeding equipment consists of
a canister, a manual pump for creating pressure in the canister, a manometer, and a cover
with a hose that replaces the cover of the brake fluid reservoir.
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Pressure brake bleeding and flushing kit
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Find out in the information system or manual what type and amount of brake fluid
are required for a given vehicle.

Replacement of brake fluid under pressure

Clean the brake fluid reservoir cover and the area around it. We remove the lid and
put the lid with the hose from the canister in its place. When we have made sure that the
lid with the hose is well placed, we raise the air pressure in the empty canister to 1 bar
with the help of a hand pump. Once again, check the lid for air leaks and monitor the ma-
nometer. If the created pressure is constant, we lower the pressure in the canister, open it
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and add new appropriate brake fluid. It is to pour 0.3 to 0.5 liters of more brake fluid than
the required amount into the canister. We close the lid and use the pump to re-create the
pressure in the canister at 1 to 1.2 bar maximum because higher pressure can damage the
internal seals in the brake system.

Brake fluid replacement starts from the brake unit to the point furthest from the
master cylinder. We place a hose on the bleeding valve. The other end of the hose is in a
transparent container. We open the valve by unscrewing the screws a quarter to a half turn.
We follow the brake fluid that flows into a transparent vessel. When the brake fluid is
clear and there are no more bubbles, we close the bleeding valve.

Repeat the brake fluid replacement procedure for each brake unit by moving to-
wards the master brake cylinder.

After the brake fluid replacement procedure, start the engine and check that the
brake pedal is firm when a vacuum brake booster is in function.

To replace the brake fluid under pressure, follow these steps:

1. Preparing for replacement: Connect an empty canister to the brake fluid reservoir.
Use a hand pump to create a pressure of 1 bar and check for leaks. If the seal is good, low-
er the pressure and pour the appropriate type and amount of brake fluid into the canister.
Pump again to create a pressure of 1-1.2 bar.

2. Replacement: Place a hose and a container for draining the brake fluid on the far-
thest brake unit. Unscrew the bleeding valve and monitor the drained brake fluid. When
the liquid is clear and is no more bubbles, close the bleeding valve. Remove the hose from
the valve.

3. Repeat the procedure: Repeat the brake fluid replacement procedure for each
brake unit by moving towards the master brake cylinder. Periodically check brake fluid
level and canister pressure.

4. Check the brake system: After replacing the brake fluid, lower the pressure in the
canister, remove the hose cap, and return the original cap to the tank. Start the engine and,
by depressing the brake pedal, check that there is no decay and that the pedal is firm.

Text 24. Vacuum Bleeding

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/vacuum-bleeding/
Extraction of air and old brake fluid from the brakes can be done without assistance
by the vacuum bleeding using a vacuum pump.
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Vacuum pump
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The vacuum bleeding set consists of a manual vacuum pump, a transparent contain-
er with appropriate caps, hoses, and a set of connections and adapters for connection to the
brake system.

Vacuum bleeding

There is a transparent container between the vacuum pump and the bleeding valve.
Place the switch on the pump in the position to create a vacuum. We manually create a
vacuum in the vessel via a pump. When the bleeding valve is opened, the vacuum draws
brake fluid from the hydraulic system into the reservoir. We can monitor the movement of
fluids through the intestines and in the vessel. When the brake fluid is clear and does not
contain air bubbles, close the bleeding valve, neutralize the vacuum in the vessel via the
switch on the pump and separate the hose of the vacuum pump from the valve.

First, the air is extracted through the brake unit to the point furthest from the master
cylinder to the nearest. During the extraction of air, we constantly check the level of brake
fluid in the tank. When the brake fluid level is below the minimum, there is a risk of air
being sucked into the hydraulic system via the master cylinder.

To vacuum brake bleeding, follow these steps:

1. Preparation for bleeding: Prepare and connect the vacuum pump to the brake unit
air extraction valve at the point. Start from the farthest brake unit from the master cylinder.
Before bleeding, check the brake fluid level in the tank.

2. Vacuum bleeding: Unscrew the bleeding valve on the brake unit by a quarter to a
half turn. Manually create a vacuum in the brake fluid extraction vessel via the vacuum
pump. Observe the brake fluid for bubbles. Close the valve when there are no more air
bubbles in the liquid. Remove the hose from the valve. Repeat the previous procedure on
each brake unit to a point from the farthest to the nearest master cylinder. Periodically
check the brake fluid level in the master cylinder reservoir and refill the appropriate level.

3. Check the brake system: After completing the bleeding from the brake fluid, double-
check that all bleeding valves are properly closed and fit protective covers. Fill the tank to the
appropriate level. In the case of a system with a vacuum brake booster, start the engine. By
depressing the brake pedal, check that there is no failure and that the pedal is firm.

Text 25. Checking the Brake Pedal

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/checking-brake-pedal/
Checking and adjusting the travel of the brake pedal is crucial for proper braking.
Three different pedal positions are defined to be checked: height (h), free play (a), and re-
serve height ().
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Adequate height (h) ensures that the primary thrust force is fully transmitted to the
pedal even if half of the brake fluid leaks out of the hydraulic system. In other words, there
needs to be enough height to do the braking before the pedal touches the floor. Brake pe-
dal height is measured from the top of the pedal to the floor of the vehicle.

Free play (a) is the distance from the top to the resistance of the pedal push. This is
actually the distance between the brake pedal connection and the master cylinder piston.
The measurement is performed by lightly pressing the hand on the pedal until resistance is
felt. The measured movement is the free travel of the brake pedal.

The reserve height (r) is the distance from the floor to the end position of the
pressed pedal. The reserve height is required if there is air in the hydraulic system or a leak
occurs, so the pedal perishes and has a higher travel required for braking.

Measure brake pedal height

To checking the brake pedal, follow these steps:

1. Preparing to check: Read the actual values of the brake pedal position for the ve-
hicle you are working on from the information system. Remove all floor mats or anything
lying on the floor near the pedal.

2. Height measurement: Use a meter to measure the height between the free pedal
and the floor of the vehicle cab. Compare this reading with the specifications and deter-
mine all necessary actions if the values do not match.

3. Free play measurement: With a light pressure of the hand, push the brake pedal to
the position when strong resistance is felt and measure that stroke. Compare this reading
with the specifications and determine all necessary actions if the data do not match.

4. Reserve height measurement: Apply the parking brake and start the engine. This
will allow a vacuum brake booster to operate normally. Foot to press a certain force to the
brake pedal end. Measure the height from the floor to the pedal, which is a reserve height.
If the values do not match, determine the appropriate actions.

Text 26. Testing the Master Cylinder

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/testing-master-cylinder/

Testing the master cylinder comes down to visually inspecting the leak and main-
taining the brake pressure. The master brake cylinder is the first element of the hydraulic
system where it creates brake pressure and transmits the brake fluid thrust to the brake
units on the vehicle wheels. When the brake pedal sinks, the lower brake fluid level in the
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reservoir, the brake warning lamp illuminates, or the brake pedal reserve height is too low,
check the master cylinder for external and internal leaks.

The external leak test includes an inspection of the brake fluid levels in the reservoir
and a visual inspection of the brake cylinder for obvious signs of leakage. Then check all
brake line fittings on the brake cylinder, sensor connections, tank seals, and the rear of the
master cylinder near a vacuum brake booster. Also, the inside of the vacuum hose on a
vacuum brake booster is checked for the presence of brake fluid, which means that the
brake fluid passes next to the primary piston in the master brake cylinder and the front seal
of a vacuum brake booster.

After a visual inspection of the external leak, check that the brake pressure is main-
tained. Start the engine and gently pressed the brake pedal. The pedal should hold the same
position without falling for at least 1 minute. If the pedal sink, it is a sign that there is an ex-
ternal or internal leak in the hydraulic brake system and requires a further testing system.

If the brake pedal sink during the stable position test and the brake pedal pressure is
tested, check the master cylinder for internal leakage. Remove the tank cap and observe
the brake fluid level. When the brake pedal is depressed and released, a change in level
should occur. However, if the brake fluid level rises when the pedal is depressed, the mas-
ter cylinder may have an internal leak.

We check the existence of an internal leak using the blocked cylinder method. The
brake hoses are removed from the cylinder. Bleeding the master brake cylinder and locks
(plugs) are installed on the cylinder connections of the removed hoses. Slowly depress the
brake pedal and hold it firmly. Check that there are no leaks on the blocked plugs. If the
brake pedal sink, there is an internal leak in the master cylinder.

To testing the master cylinder, follow these steps:

1. Checking the external leak: Check the brake fluid level in the reservoir. Visually
inspect the master cylinder for leaks: brake line connections, sensors, tank seals, and rear
to a vacuum brake booster. Check the inside of the vacuum hose for brake fluid.

2. Checking the maintenance of brake pressure: Start the engine, depress the brake
pedal, and keep it depressed for 1 minute. If the pedal sink, there is an external or internal
leak in the hydraulic brake system.

3. Checking the internal leakage: Depress the brake pedal and observe the brake flu-
id level in the reservoir. If the brake fluid level rises, there is a possibility that the master
cylinder has an internal leak.

4. Checking by the method of blocking: Remove all brake hoses from the master
cylinder. Bleeding from the cylinder and insert the plugs in the places of the removed hos-
es. Depress the brake pedal and hold firmly. Check for fluid leaks on the plugs. If the
brake pedal sink, there is an internal leak in the master cylinder.
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Text 27. Bench Bleeding a Master Cylinder

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/bench-bleeding-master-cylinder/

After removal, repair, or replacement of the main brake cylinder performs bleeding
of a brake master cylinder on the workbench. Bench bleeding makes removing air from
the hydraulic system easier when the master cylinder is installed in place. Otherwise, the
air in the cylinder reaches the hydraulic system directly, preventing pressure from being
created and making it difficult to bleeding.

First, the old brake fluid is removed from the tank. Then all brake lines and the nut
that connects the master brake cylinder and a vacuum brake booster are removed. The
master cylinder pushrod length is measured.

The master brake cylinder is removed and mounted on a vise so that the paws cover
the cylinder lugs. Install the bleeder lines into the master cylinder outlet ports with the
ends of the lines deep within the master cylinder reservoir. Fill the tank halfway with clean
brake fluid.

Bench bleeding a master cylinder

Using a suitable tool, gently push the piston into the brake cylinder. The pressure
created inside the cylinder should push air and old brake fluid through the hoses into the
tank. Release the piston to return to the starting position. Repeat the procedure until all air
bubbles are removed from the master cylinder.

After bleeding the master brake cylinder on the workbench, we mount the master
brake cylinder on the vacuum brake booster and fasten it with screws. Remove the hoses
from the cylinder and connect the brake lines. We add brake fluid to the tank. The master
cylinder is now ready for operation on the brake system.

To bench bleed a master cylinder, follow these steps:

1. Removal from the vehicle: Remove the old brake fluid from the reservoir. Re-
move all brake lines from the cylinder. Unscrew the nut that connects the cylinder and the
vacuum brake booster. Remove the cylinder from the vehicle. Measure the master cylinder
pushrod length.

2. Preparation for bleeding: Remove the removed cylinder to the vise. Connect the
air extraction hoses to the hydraulic connections of the brake cylinder. Insert the other end
of the hose into the tank. Fill the tank halfway with clean/new brake fluid.

3. Bleeding: Gently depress and release the brake cylinder piston and observe the
brake fluid passing through the bleeding hoses from the cylinder into the reservoir. Repeat
the procedure until the air bubbles are removed from the brake fluid.

4, Installation on the vehicle: Connect the master brake cylinder to the vacuum brake
booster and secure it with nuts. Remove all air extraction hoses and connect the brake lines
to the brake cylinder. Top up the brake fluid in the reservoir to the appropriate level.
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Text 28. Adjusting Master Cylinder Pushrod Length

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/adjusting-master-cylinder-pushrod-length/

Adjusting the pushrod length of the vacuum brake booster is the process of adjusting
the movement of the piston in the master brake cylinder. The piston lever is the connection
between the brake pedal and the piston of the master cylinder. The length of the lever de-
termines the correctness of the brake system, the correct position of the pedal, and the cor-
rect operation of the master brake cylinder.

The length of the thrust lever defines the movement of the piston in the master brake
cylinder. If the length is too long, the lever prevents the piston from returning to the start-
ing position after braking, which prevents the brake pressure from being completely low-
ered and the brake from returning to the starting position. When the length of the lever is
too short, we have too much free play in the brake pedal and may occur noise from the
vacuum brake booster.

Master cylinder pushrod length is defined for each vehicle. We perform the adjust-
ment only when we determine that someone before us has adjusted the length, after repair-
ing, adjusting the brake pedal, or replacing the vacuum brake booster. Replacing the mas-
ter cylinder does not require adjusting the pushrod length.

Adjusting pushrod length is done with a special tool. The tool consists of spacers on
both sides and a movable measuring rod in the middle. It is first mounted on the master
brake cylinder at the part where the pushrod enters. Release the rod screw and gently push
it to touch the cylinder piston. This position of the rod is fixed with a screw.

Then the other arm of the measuring tool is placed on the vacuum brake booster to-
wards the pushrod. If the tip of the pushrod does not touch the measuring rod, it is neces-
sary to adjust the length of the pushrod. Unscrew the lock nut and place the push lever in
position to touch the dipstick. The adjusted position of the pushrod is ensured by turning
the lock nut.

Master Cylinder  —»

Rounded
«— Brake Booster pin End

Measuring tool for adjusting pushrod length

In the absence of a special tool, a caliper can be used to adjust the length of the
pushrod.

To adjusting the master cylinder pushrod length, follow these steps:

1. Removing the master cylinder: Remove the master cylinder from the vacuum
brake booster. Check that the brake pedal to the starting position.

2. Adjusting pushrod length: Measure the length of the pushrod on the master brake
cylinder with a suitable measuring tool. Place the measuring tool on the vacuum brake
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booster. Unscrew the lock lever lock nut. Adjust the lever to the required length. Tighten
the lock nut and recheck the length of the pushrod.

3. Installing the master cylinder: Return the master cylinder to the vacuum brake
booster. Check the movement of the pushrod and piston.

Text 29. Checking the Vacuum Brake Booster

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/checking-vacuum-brake-booster/

Checking the servo device is performed in two parts: checking the free play of the
pedal and testing the correctness of the vacuum brake booster.

A power booster is a vacuum brake booster. When not working, the driver has a
high resistance when pressing the brake pedal which is reflected in the reaction speed and
braking safety.

Proper free play of the pedal ensures that the piston of the master brake cylinder re-
turns to the end and opens the compensating lines for the return of brake fluid. Insufficient
free play can prevent the piston from fully returning and the brake pressure in the wheel
brake units from being released completely. Excessive free play is not good either, as it
reduces the reserve height of the pedal in the event of a hydraulic system leak.

The free play position of the pedal is secured and there is usually no need to adjust.
There are situations when it is necessary to adjust the free play of the pedal: someone has
changed the adjustment, repair, or adjustment of the brake pedal, and the pushrod has
worn out over time, which leads to increased free travel, or the power booster is changed.
Changing the master cylinder alone does not usually require adjusting the free play of the
brake pedal, but it is desirable to verify that it is within specifications.

Measure the height of the brake pedal to the floor of the vehicle. Gently press the
pedal with your hand until resistance appears and measure the height. The free play of the
pedals is the difference between the previous two measured values. If the measured value
is not according to the specifications for the given vehicle, proceed to the free play setting.

The second part of the check is direct testing of the power booster. Preparation for
the test is performed with the engine switched off. Depress the brake pedal five or six
times to remove all vacuum from the power booster. Then depress moderately and hold
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the brake pedal. While holding down the brake, the engine starts, and if the pedal sinks 2
to 5 cm the power booster works well. If the pedal does not sink after starting the engine,
the power booster does not have its function to increase the braking force and it is neces-
sary to perform additional tests to discover the cause of the fault.

Also, if the engine malfunctions after starting the engine while holding down the brake
pedal, and stabilizes its operation when the pedal is released, this may indicate a vacuum leak
in the power booster. Then check the external and internal vacuum leaks to detect a fault.

To checking the vacuum brake booster, follow these steps:

1. Brake pedal free play check: Measure the height of the pedal. With a light pres-
sure of the hand, push the brake pedal to the position when strong resistance is felt and
measure the new height. Calculate the free play of the pedal and compare it with the speci-
fications. If the data do not agree, specify all necessary actions.

2. Vacuum brake booster testing: With the engine switched off, depress and release
the brake pedal five to six times. Press and hold the pedal. Start the engine. The pedal
should sink 2-5 cm. If this is not the case, perform additional tests to detect the fault.

Text 30. Checking Vacuum Supply to the Power Booster

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/checking-vacuum-supply/

The power brake booster must have the right amount of vacuum to work properly.
With insufficient vacuum, the driver must step up the pressure force on the foot pedal to
activate the brake. Excessive vacuum is not a problem because the servo device is dimen-
sioned to work with the maximum vacuum that the motor can create. Gasoline engines
create a vacuum in the intake manifold in idle mode. Diesel engines use a special engine-
driven vacuum pump or a built-in intake manifold throttle valve that is activated when the
power booster needs a vacuum.

The minimum required vacuum for proper operation of the power brake booster is
0.54 bar.

Engines having a system for camshaft adjustment in some cases have a lower vacu-
um and be harder to press the brake pedal. Vehicle manufacturers solve this problem by
installing a power sensor vacuum sensor so that the electronic system regulates the opera-
tion of the camshaft control system when it is necessary to create the required vacuum or
install an additional vacuum pump. Also, operating the engine at higher altitudes results in
a lower vacuum. At every 300 m above sea level, the vacuum is reduced by 33 mbar.

The test is performed by disconnecting the vacuum hose from the power booster
when the engine is switched off. A manometer for measuring the vacuum is installed on
the free end of the hose. Start the engine and in idle mode complains vacuum value. The
vacuum should have a value below 0.54 bar. If the pressure is higher, the cause of the
weaker vacuum is found.

To checking the vacuum supply to the power booster, follow these steps:

1. Preparation for measurement: When the engine is off, disconnect the vacuum hose
from the servo. Connect a vacuum gauge to the end of the vacuum hose.

2. Vacuum measurement: Start the engine. Read the magnitude of the vacuum when
the engine is idling. Compare the obtained result with the required values from the infor-
mation system for a given vehicle (when not specified, the expected upper value of vacu-
um is 0.54 bar).

3. Analysis and completion of measurements: If the vacuum value is insufficient,
check for vacuum leaks, supply hose restrictions, or engine malfunction. After measuring,
remove the manometer and connect the vacuum hose to the servo device.
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Text 31. Checking Vacuum Leaks from the Power Booster

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/checking-vacuum-leaks/

When it is determined that the engine provides the necessary vacuum for the opera-
tion of the power booster and the brake pedal is still hard, i.e., the driver must apply a
higher force of foot pressure when braking, the vacuum leak from the power booster is
checked. Vacuum leaks can affect the formation of the fuel/air mixture and the operation
of the engine. The vacuum leak on the power booster can be external or internal.

First, check for external vacuum leaks. The engine is started and left to run for at
least 10 seconds. The engine shuts off without depressing the brake pedal. After 10
minutes, depress the brake pedal (moderately firm pressure), paying attention to the free
play and reserve travel. Then, with the same force, press the brake pedal a few more times.
Each new pressure releases a vacuum from the power booster, which results in a firmer
brake pedal. This behavior of the brake pedal is a sign that there is no external vacuum
leak. If the pedal behaves differently then you need to check the power booster to the ex-
ternal vacuum leaks.

The places where external vacuum leakage can occur are rubber plug or valve for
measuring the vacuum on the power booster, front or rear seals, the atmospheric valve on
the back of the power booster, on the joints of the two halves of the power booster hous-
ing, or holes on the housing itself.

Checking for internal vacuum leaks begins by starting the engine and let it run at idle.
Then depress the brake pedal with firm pressure. Without moving the foot from the pedal,
the engine is turned off and the behavior of the brake pedal is observed for about 1 minute.
If the position of the pedal remains stable, there is no internal leakage. However, if the pedal
is raised there is an internal leak in the diaphragm, control valve, or non-return valve.

To checking vacuum leaks from the power booster, follow these steps:

1. Checking the external vacuum leaks: Start the engine and switch it off after 10 s.
After 10 minutes of standstill, depress and release the brake pedal several times. With each
new press, the pedal should be firmer. If the pedal behaves differently, there is a leak and
should be taken further testing.

2. Checking the internal vacuum leaks: Start the engine and let it idle for 10
minutes. Depress the brake pedal firmly and switch off the engine without releasing it.
Maintain foot pressure and observe pedal behavior for 1 minute. If the position is main-
tained, there are no leaks. If the pedal s raised, there is internal leakage and the need to
take further tests.

Text 32. Testing the Vacuum Check Valve

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/testing-vacuum-check-valve/

When there is an internal vacuum leak from the power booster, one of the possible
causes is a malfunction of the vacuum check valve. The power booster receives vacuum
from external sources such as the engine intake line or vacuum pump. The vacuum is de-
livered to the power booster by a vacuum line.

The power booster should preserve the obtained vacuum until the first braking.
However, the delivered vacuum can be lost through the same vacuum line in the opposite
direction when the vacuum source has a higher pressure or when it is not working. That is
why there is a vacuum check valve between the vacuum source and the servo device. The
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vacuum check valve passes the vacuum only in the direction from the source to the servo
device. Blocks the opposite movement of the vacuum of power booster to the source.

A faulty vacuum check valve does not hold the vacuum and leaks it from the servo
device, which results in a harder brake pedal and difficult braking. Testing is performed in
two steps.

The engine is started for 30 seconds to fill the power booster with a vacuum. Wait
10 minutes after turning off the engine and remove the check valve from the power boost-
er. After removing the valve there should be a strong rush of air into the power booster,
which is a sign that the check valve is holding a vacuum.

However, if there is no air surge after the removal of a check valve, a vacuum leaks
from the power booster. A faulty check valve can cause a loss of vacuum. We remove the
check valve and let air in or create a vacuum at both ends of the valve. The correct check
valve should leak in one direction and block the movement of air in the other. If the check
valve leaks air in both directions, should be replaced with a new one.
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Testing the vacuum check valve

To testing the vacuum check valve, follow these steps:

1. Vacuum holding check: Start the engine and switch it off after 30 s. After 10 min,
remove the check valve from the power booster. If a strong rush of air into the power
booster occurs after removing the check valve, there is no vacuum leak. If there is no air
surge, there is a vacuum leak and a valve check is approached.

2. Testing the vacuum check valve: Remove the check valve. Let air through both
ends of the valve. If the valve leaks air in only one direction, then it is correct. If it leaks
air in both directions then it is defective and replaces with a new valve.

Test 33. Inspecting Brake Lines and Hoses

Source: https://autoedu.info/en/auto-mechanic/brakes/hydraulic-braking-
system/inspecting-brake-lines-and-hoses/

All vehicle manufacturers recommend inspecting the condition of the brake lines
and hoses. Regular inspection can show where brake line maintenance is required to pre-
vent brake system failures.

The inspection covers the condition of steel and reinforced lines, joints, couplings,
and supports. The brake lines are inspected from the master cylinder to the brake units on
the vehicle wheels.

Steel brake lines are inspected for brake fluid leaks, dents, twists, bends, rust, and
cracks.

Flexible rubber-reinforced brake hoses are inspected for appearance, brake fluid
leaks, cracks, fissures, chap surfaces, bulges, wear, twisting, and crushing.

Couplings and supports are checked. It is necessary to tighten the loose couplings
and return the dropped lines to the appropriate position.
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To inspecting brake lines and hoses, follow these steps:

1. Vehicle preparation: Safely raise the vehicle with a hoist to the required height.

2. Brake line inspection: Inspect all brake lines from the master cylinder to the
wheel brake units. Record any detected irregularities and replace damaged brake lines.

3. Inspection of couplings and supports: Inspect and tighten loose brake line cou-
plings and supports.

Text 34. Checking Disc Brake Rotors

Sources: https://autoedu.info/en/auto-mechanic/brakes/disk-brake/,
https://autoedu.info/en/auto-mechanic/brakes/disk-brake/checking-disc-brake-rotors/

The disc brake is a very effective element for the safe and fast stopping of the vehi-
cle. Only a correct system can provide the driver’s requirements for safe braking while
driving. Therefore, it is necessary to regularly check the correctness and replace the con-
sumable elements of the disc brake. If there is any doubt about the correctness, a detailed
inspection, testing, and replacement of defective components are performed without delay.

Drivers often complain that the vehicle has poor stopping, skidding, noise, vibration,
pulsation, or brake pedal failure when braking. This is a signal to check the disc brakes.
Checking the correctness, inspection, maintenance, and repair of disc brakes is performed
by an expert in compliance with the manufacturer’s recommendations, knowledge of the
operating procedure, proper selection of parts, and the use of appropriate tools. The safety
of vehicles, passengers, and other traffic participants depends on their work.

Checking the brake rotor involves visually inspecting the condition and measuring
the thickness and lateral runout of the brake rotor. For proper brake disc operation and safe
braking of the vehicle, all values must be within specifications.

Before inspection and measurement, it is necessary to get acquainted with the speci-
fications and limit values for a given brake rotor.

Visual inspection to check whether there are stains (cold or hot), fissures, cracks,
and damage to the rotor surface. Any defect in the brake rotor affects the quality of brak-
ing and additional wear on the brake pads. Based on the size of the damage, a decision is
made to replace the brake rotor.

After visual inspection, the thickness of the brake rotor is measured. Thinner brake
rotors cannot accept the heat of friction generated during braking. Therefore, the braking is
weaker. Also, the variation in the thickness of the brake rotor during braking leads to the
pulsation of the brake pedal and the shaking of the vehicle.
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The thickness of the brake rotor is measured with a micrometer with a deeper frame,
a movable gauge (caliper) with protruding calipers, or a special disc thickness gauge. The
measurement is performed in 5 to 8 places. The minimum measured rotor thickness must
not be less than specified in the specification. If the measured varying thickness on the
brake rotor, the difference between the largest and smallest measured thickness should not
be greater than the value of the variations given in the specification.

If the thickness and variations of the brake rotor are outside the specified values, the
brake rotor must be replaced.

Finally, the flatness of the rotor surface is checked. Excessive lateral unbalanced ro-
tation can cause the brake pad to touch, causing the steering wheel to vibrate, brake with
the brake pedal released, scratching and whining while driving, heating the brake rotor and
pad, uneven pads, and rotor wear. The measurement is performed with a comparator on
the outer surface of the brake rotor.

To check disc brake rotors, follow these steps:

1. Preparing to check: Read the required values from the information system, which
are checked on the brake rotor (thickness, thickness variation, allowable irregularities).
Raise the vehicle to the appropriate height, remove the wheels and paws from the brake
disc. If necessary, clean the surface of the brake rotor.

2. Visual inspection of the brake rotor: Check the condition of the brake rotor for
stains, cracks, and damage by manual and visual inspection. Assess the condition and de-
gree of brake rotor damage. If it is necessary to replace the damaged rotor.

3. Brake rotor thickness check: Use a thickness gauge to measure five to eight places
around the entire circumference of the brake rotor. Record the measurement results and com-
pare them with the required values for the minimum thickness and the maximum variation of
the rotor thickness. If the values are not within the specified range, replace the brake rotor.

4. Measuring lateral runout: Place the comparator on the shock absorber housing or
the wheel hub. Adjust the comparator so that the tip of the measuring needle rests on the
surface of the brake rotor. Manually rotate the rotor and read the minimum and maximum
value on the comparator. The difference between these two values represents the size of
the largest lateral runout on the brake rotor. If the lateral runout is greater than allowed,
assess whether machining or brake rotor replacement is required.

Text 35. Replacing Disc Brake Rotors

Source: https://autoedu.info/en/auto-mechanic/brakes/disk-brake/replacing-disk-
brake-rotors/

Replacing disc brake rotors is performed when it is damaged, worn (insufficient
thickness), or uneven. Also, the brake disc is removed due to surface machining, servicing
of wheel bearings, or parts of the parking brake that is part of the brake disc.

Brake rotors last longer than the brake pads and usually last three to four pad chang-
es. Brake rotors are changed in pairs, and when replacing rotors, brake pads are also
changed.

Preparing to replace the brake disc involves purchasing new brake rotors (pair) and
disc pads according to the specification of the vehicle.

The vehicle is mounted on a hoist, raise to the appropriate height, and the wheels
removed.

The disc pads and calliper are removed first to release the brake disc for removal.
First, remove the screw that secures the rotor to the wheel hub. Then remove the brake ro-
tor from the wheel hub.
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The installation is in reverse order, with new brake pads being installed at the end.

To replacing disc brake rotors, follow these steps:

1. Brake rotor removal: Follow the manufacturer’s instructions for the rotor removal
procedure. Place the vehicle on the hoist and remove the wheel. Remove pads and caliper.
Remove the screw from the disc. Remove the disc from the wheel hub.

2. Brake rotor installation: Place the brake rotor on the wheel hub and center it rela-
tive to the screw hole. Fasten the rotor with a screw. Check that the brake rotor does not
touch the protective plate or any other part during rotation. Install the caliper and the disc
pads. Install the wheel.

Text 36. Steering Systems

Source: https://autoedu.info/en/auto-mechanic/steering-systems/

A steering system should ensure adequate quality of vehicle management. This
function is crucial for driving safety and driver satisfaction. A good and high-quality vehi-
cle control system reduces driver fatigue while driving.

Loose and worn parts of the steering system can cause incorrect steering, which
causes the driver to turn the steering wheel continuously to keep the vehicle moving. A
faulty steering system leads to premature driver fatigue. Also, when the power steering
system is working, poor steering is difficult, which causes additional stress to the driver
while driving.

If a component in the steering system fails and shuts down, the driver may lose con-
trol completely, leading to a vehicle collision and injury to the occupants.

Mechanical steering system

Regular maintenance ensures a safe steering system. Also, any problems that arise
must be diagnosed and fixed without delay. If the repair is not carried out in time or is per-
formed incorrectly, there may be a loss of control over the vehicle and an accident. There-
fore, follow the instructions from the vehicle manufacturer regarding regular inspection
and repair of the steering system.

Steering systems are mostly mechanical, so visual inspections and physical meas-
urements make up a good portion of maintenance and diagnosis tasks. Mechanical compo-
nents wear out over time, reduce their functionality and eventually fail. But as more and
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more electronic power steering is introduced, electrical failures are becoming more com-
mon. The sensors are also subject to wear, resulting in inaccurate readings and incorrect
reactions. Wires are subject to damage, breaks and loose or corroded connections.

When a problem occurs in the control system and performs diagnostics, it is im-
portant to consider both the mechanical and electrical components. Also, since the suspen-
sion system is directly connected to the steering system and helps keep the wheels in prop-
er geometry, any suspension problems can affect the steering system. Thus, sometimes the
cause of the steering problem may be due to some component in the suspension system.

Electronic steering system

When working on the steering system, be careful and pay attention to the following:

— Pay attention to rotating parts and belts while the engine is running.

— The power steering fluid can be hot during operation. Take precautions to avoid
burns.

— Power steering systems can reach operating pressures of over 100 bar during oper-
ation. Always follow the vehicle or equipment manufacturer’s instructions when working
on the system.

— The power steering fluid is flammable. Always keep it away from hot exhaust
manifolds, pipes, or catalysts.

— The power steering fluid is aggressive and cleans up spills immediately.

— Wear suitable chemical-resistant gloves when working on hot systems.

Text 37. Diagnosis Based on Customer Concerns

Source: https://autoedu.info/en/auto-mechanic/steering-systems/diagnosis-based-
on-customer-concerns/
Based on the client’s complaint about poor vehicle handling, diagnostics of the
steering system and detection of the cause of the malfunction are performed. Steering sys-
tems can create several different customer concerns. The steering issues can be due to the
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existence of play, unusual noise, vibrations, drifting, stiff steering, vibration, or shimmy of
the vehicle. The most common culprits are wear, poor lubrication, or damaged control and
suspension system parts.

When problems arise with vehicle steering, it is necessary to check the entire steer-
ing system to identify all malfunctions thoroughly. The best way to prevent the steering
system is to inspect each component, review or measure play, look for bent or damaged
clamps, and test the operation of the power steering system.

They are often customer concerns about driving caused by problems in the steering
system, and sometimes in the suspension system. A good diagnosis finds the exact cause
of the customer’s concerns. Clients can describe the problem in different ways. Client
complaints and their typical causes are discussed.

The common customer’s concerns are:

1. Excessive steering wheel play: Excessive play is evident when the steering wheel
moves too much before the wheels start to turn. A little free play is normal.

The causes of this problem can be:

— Loose, worn, or damaged steering linkage or tie-rod ends.

— Loose ball joints.

— Loose, worn, or damaged steering column U-joints.

— Loose, worn, or damaged steering column bearings.

— Damaged or worn steering gear.

— Air in the power steering hydraulic system.

— Loose steering gear bolts.

— Defective strut bearing or plate.

2. Feedback: When the driver senses the road surface through the steering wheel, it
is the feedback of the steering system.

This problem may be due to:

— Loose, worn, or damaged steering linkages or tie-rod ends.

— Loose, worn, or damaged column U-joints.

— Loose or damaged steering gear bolts.

— Damaged or worn steering column bearings.

— Loose bushings, fasteners, or ball joints.

3. Hard steering: When extra effort is required to turn the steering wheel, drivers
complain of stiff steering. This problem most often occurs when the servo system is faulty.
Problems with the hard steering wheel can also occur when the steering wheel is turned
almost all the way.

This problem may be due to:

— Defective power steering pump.

— Damaged or defective steering column bearings.

— Trapped steering column U-joints.

— The control gear is tight.

— Defective suspension components.

— Stuck flow control valve.

— Inadequately inflated tires.

— Limited power steering or hose lines.

4. Nibble: Nibble is the result of the interaction of the tires with the road surface. A
customer complaint can describe the nibble problem as slight rotational oscillations of the
steering wheel.

This problem may be due to:

— Loose, worn, or damaged steering linkage or tie-rod ends.
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— Loose, worn, or damaged suspension parts.

5. Drift: Pulling is the feeling of drift on the steering wheel. The driver must push
the steering wheel in the opposite direction from the pull to keep the vehicle straight.
Drifting is a condition in which the vehicle slowly moves to one side of the road when the
driver takes his hands off the steering wheel.

This problem may be due to:

— Improper body alignment.

— Brake system problem.

— Worn or broken suspension components, especially springs.

— Poor wheel alignment.

— Unevenly loaded or overloaded vehicle.

— Loose, worn, or damaged steering linkage or tie-rod ends.

— Unbalanced steering gear.

— Tire problems.

— Binding strut bearing.

— Loose shock absorber cup.

6. Shimmy: When the wheels shimmy, the driver will feel large, constant rotational
oscillations on the steering wheel. These movements are caused by lateral bending of the
tires.

This problem may be due to:

— Loose, worn, or damaged steering linkage or tie-rod ends.

— Loose, worn, or damaged parts of the suspension.

— Unbalanced tires.

— Excessive wheel runout.

— Bad tire.

— Loose wheel bearings.

7. Sticking steering and poor return: Poor returnability and sticky steering are the re-
sistance of the steering wheel to return to the center after turning.

This problem may be due to:

— Binding steering U-joints.

— Loose, worn, or damaged steering linkage or tie-rod ends.

— The steering gear set is too tight.

— Loose, damaged, or worn suspension parts.

— Poor wheel alignment.

— Worn steering column bearings.

8. Wandering: When the vehicle wanders, the driver must constantly turn the steer-
ing wheel left and right for the vehicle to go straight on a level road.

This problem may be due to:

— Loose or worn suspension components.

— Poor wheel alignment.

— An unevenly loaded or overloaded vehicle.

— Loose or damaged steering gear bolts.

— Loosened steering column U-joint bolts.

— Loose, worn, or damaged steering linkage or tie-rod ends.

— Incorrectly steering gear preload adjustment.

— Leaking rack pistons.

221



Text 38. Noise-based Diagnosis

Source: https://autoedu.info/en/auto-mechanic/steering-systems/noise-based-
diagnosis/

When customers complain of abnormal noise or vibration coming from the steering
system, diagnostics are performed based on that noise. Often this diagnosis must be made
during a test-driving, driving under conditions similar to the owner’s usual driving. Since
there is already a suspicion of a problem with driving, be sure to drive carefully and cau-
tiously. Before testing on the road, thoroughly inspect the safety of vehicles, including
tires. When a problem is identified during the test-driving, use the symptoms (pronounced
noise) to identify a possible area of failure. Then check the parts in that area.

To determine the cause of the noise, redirect attention to where the noise is coming
from. Some unusual sounds can cause tires or noise between the steering wheel and the steer-
ing column covers. Others may result from a faulty power steering pump or steering system.
There can be many reasons for this, and some of them are outside the steering system.

The following are symptoms such as unusual noise that occurs during driving and
possible causes of such noise:

1. Chirping or squeaking drive belt as the steering wheel moves from stop to stop.
This problem may be due to:

— Loose or worn drive belt.

2. Noise during cold start. This problem may be due to:

— Blockage in the power steering fluid reservoir.

— Air in the hydraulic steering system.

3. The steering grunts, growls, or shudders when turning or returning to the starting
position at low speeds. This problem may be due to:

— Air in the hydraulic steering system.

— Pinched hose of hydraulic system.

4. Steering system clunk. This problem may be due to:

— Air in the hydraulic system.

— U-joints.

— Steering gear.

5. Steering gear squeak. This problem may be due to:

— Improper servo oil in the system.

— Steering gear rotary seal.

— Steering column components.

6. Power steering hissing or whistling. This problem may be due to:

— Steering column shaft binding or misaligned.

— Damaged or worn steering gear input shaft and valve.

— Low oil pressure from the power steering pump.

— Restricted power steering lines.

7. The power steering pump moans when the steering wheel is turned to the stop po-
sition. This problem may be due to:

— Low oil level.

— Air in the hydraulic system.

— Steering oil reservoir blocked or damaged.

— Power steering pump bracket loose or damaged.

— Poor steering gear insulators.

8. Power steering pump whine. This problem may be due to:

— Air bubbles in the oil.

— Damaged power steering pump.
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9. Rattle, chuckle, knock or scrape is felt in the steering wheel when the vehicle is
moving on a rough road. This problem may be due to:

— Steering column shaft/coupling joints are worn or damaged.

— Loose, worn or damaged tie-rod ends.

— Loose or damaged steering gear insulators or mounting bolts.

— Loose mounting bolts on the steering column/transmission shaft.

— Worn or damaged steering column.

— Loose suspension bushings, bolts, or ball joints.

10. Steering column rattle. This problem may be due to:

— Loose bolts or mounting brackets.

— Loose, worn, or insufficiently lubricated column bearings.

— Worn or damaged steering shaft insulators.

— The steering column shaft/coupling is compressed or extended.

11. Steering column squeak, grinds, or cracks. This problem may be due to:

— Poorly lubricated steering shaft bushings.

— Loose or misaligned steering column covers.

— Touch steering wheel on steering column cover.

— Upper or lower bearing sleeves out of position.

Text 39. Diagnosing Power Steering Fluid Leakage

Sources: https://autoedu.info/en/auto-mechanic/steering-systems/power-steering-
fluid-check/, https://autoedu.info/en/auto-mechanic/steering-systems/diagnosing-power-
steering-fluid-leakage/

Power steering fluid was checked regularly and the reservoir topped up if necessary.
Too little or contaminated and old power steering fluid leads to irregular operation of the
steering system. Before checking the power steering fluid level, it is necessary to find out
from the manual for that vehicle whether the measurement is performed when the engine
is cold or warmed up. The reservoir cap contains a dipstick with min and max markings.
Often there are markings for cold and hot measurements on the dipstick. It is more accu-
rate to measure the level when the engine is warmed up, i.e., when the power steering fluid
is warm.

Be careful when working with power steering fluid as it is a highly flammable lig-
uid. When power steering fluid gets on hot parts of the engine or exhaust system it can
cause a fire.

Diagnosing power steering fluid leakage is performed when the oil level is lower
than the prescribed minimum value during the check. When we have a lower fluid level in
the reservoir, in addition to topping up, it is necessary to determine the cause of the loss of
power steering fluid. The most common drop in fluid level is due to a leak.

When the power steering fluid level is lower than the minimum value, there is a risk
of air entering the hydraulic part of the steering system. Air has a bad effect on the opera-
tion of the steering system, there is difficulty in starting the steering wheel and the possi-
bility of serious malfunctions in some components of the servo system. Also, power steer-
ing fluid is highly flammable and if it gets on a hot engine or an exhaust system it can
cause a fire. That is why it is necessary to discover and eliminate the cause of fluid loss
and perform the procedure of bleeding the steering system

When a power steering fluid leak is suspected, with the ignition off, wipe the exterior
of the power steering pump, reservoir, pressure hose, return hose, radiator, and steering gear.
Then the engine is started and the steering wheel is turned to one side and the other several
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times. The engine is turned off and diagnosing power steering fluid leakage. It may be nec-
essary to re-check for leaks after a period of driving. While diagnosing a power steering flu-
id leak, look at the hoses for signs of bloat. Always replace power steering hoses with the
correct replacement hose. Never attempt to repair or seal a leak at a hose or fittings.

Another method uses standard fluorescent dyes. Following the instructions, the ap-
propriate amount of paint is added to the reservoir of the power steering fluid. After the
recommended driving time, all servo system components are inspected with an ultraviolet
lamp, which will illuminate the fluorescent paint and make it easier to spot leaks.

To diagnose a power steering fluid leak, follow these steps:

1. Cleaning the steering system: Clean the exterior of the steering pump and the
power steering fluid reservoir, then all the hoses and their connections. Finally, clean the
hydraulic distributor of the steering wheel. Use suitable degreasing and cleaning agents for
very dirty places.

2. Preparing the steering system for testing: Start the engine and turn the steering
wheel several times to one side and the other all the way. If necessary, let the vehicle drive
for several days before inspecting the power steering system for leaks.

3. Diagnosing power steering fluid leakage: Inspect in detail all elements of the
steering system for leaks (steering pump, reservoir, pressure hoses, return hoses, radiator,
and hydraulic steering distributor). If you notice that any hose is damaged or swollen, re-
place it with a new suitable hose.

4. Diagnosis of leaks with a UV lamp: If no fluid leakage is detected and it is still
suspected that this is the cause of fluid loss, perform an inspection with a UV lamp. Pour
the appropriate amount of fluorescent dye into the steering fluid reservoir. After the rec-
ommended driving period, inspect the power steering system with a UV lamp.

Text 40. Steering System Visual Inspection

Source: https://autoedu.info/en/auto-mechanic/steering-systems/steering-system-
visual-inspection/

A visual inspection of the steering system begins with a tire inspection. Check for
correct pressure, construction, size, wear, and damage, as well as defects that include ply-
ing separation and sidewall knots. You should know that tire wear patterns are good indi-
cators of problems with driving and hanging vehicles. Tire wear is also a great indicator
that there is a problem with the alignment of the wheels.

- Wear at Wear at Wear on Feathered Bald Scalloped Cracked
Condition ;
shoulders center one side edge spots wear treads
(1233
1
Effect
Cause - Low tire - High tire - Poor wheel -Poorwheel -Thetireis - Poor wheel - Wheel
pressure pressure geometry geometry not balanced geometry rotation
-Worn - Poor wheel - Slope point - Worn or - Large radial - Slope point  speed too
shock geometry too large damaged tie  wheel play too large low or too
absorber - High wheel - Defective rods - Worn - Worn or high
- High speed  speed strut bearing - Damaged shock damaged
in corners - Lack of - Damaged wheel-hub absorbers suspension
- Lack of rotation lower arm or wheel- elements
rotation hub joint

Tire wear patterns
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After inspecting the tires, the condition inspection of the power steering drive belt, if
equipped, is performed. The proper operation of the pump depends on the condition and
tightness of the belt. The loose belt creates low pump pressure and difficult operation. A
loose, dry, or worn belt can cause squeaking, especially during engine acceleration and
cornering. The power steering drive belt is checked for tension, cracks, oil absorption,
wear or smoothing of the edges, and tearing. If there is any irregularity, the belt should be
replaced and adiusted properly.

Cracks Damaged ribs
Glazed
AN/
Cracked or torn
Torn Wear
Oll soaked

Drive belt condition

Also, the level and quality of the servo oil are checked. The oil is checked at the
servo pump reservoir using a dipstick attached to the reservoir cap. Before checking, find
out whether the measurement is taken when the oil is cold or warm, or whether there are
markings for both conditions. If it is checked when warm, let the engine idle for 2 or 3
minutes and turn the steering wheel from end to end several times. This warms the fluid to
normal operating temperature and gives a more accurate reading.

Carefully examine the condition of the liquid. Check for evidence of contamination
such as solid particles or water. If any of these conditions are present or the fluid has an
unpleasant odor, flush the system.

Also, check if there is any air trapped in the fluid in the system. If the oil seems
foamy, there is likely air in the system. To confirm this, run the engine until it reaches the
normal operating temperature. Then turn the steering wheel to the left and to the right sev-
eral times without rolling all the way. If there is air in the system, bubbles will appear in
the power oil reservoir. Bleeding the system will remove the air.

With the ignition off, wipe the exterior of the power steering pump, pressure hose,
return hose, fluid cooler, and steering gear. Start the engine and turn the steering wheel
several times from end to end for the pump to create oil pressure. Check for leaks. Fluid
leaks will cause strange noises and may result in uneven and strained steering. If there are
no signs of leakage at first, repeat the test several times. While doing this, look at the intes-
tines for signs of bloating. Always replace power steering hoses with the correct replace-
ment hose. Never attempt to repair or seal a leak at a hose or fittings.

Carefully check all mechanical parts of the steering and suspension system. Many
suspension problems can affect the operation of the steering system. Start from the steer-
ing wheel, through the transmission and rack to the end of the link. Make sure there are no
loose, worn, or damaged steering system parts. It happens that problems with the steering
system have a cause in the suspension system.
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Text 41. Bleeding a Power Steering System

Source: https://autoedu.info/en/auto-mechanic/steering-systems/bleeding-a-power-
steering-system/

When air enters the hydraulic part, it is necessary to bleed from the power steering
system. Air enters the hydraulic section when the steering fluid level is below the mini-
mum or when a part of the hydraulic steering system is removed for repair or replacement.
The lack of fluid and the presence of air make it difficult for the servo system to work and
thus the handling of the vehicle’s steering wheel, which can lead to more damage to the
elements of the power steering system.

Before bleeding, a new steering fluid is added to the reservoir up to the maximum. It
is not recommended that the level of fluid in the reservoir is above the maximum. Then we
hoist the vehicle or its front end with a jack so that the front wheels are above the ground.
Without starting the engine, turn the steering wheel to one side and the other several times.
We do this until the air stops coming out of the system into the steering fluid reservoir.

Then we start the engine. The level of steering fluid in the reservoir drops suddenly
because the power steering pump pushes fluid into the system. Add new steering fluid to
the maximum. While the engine is running, turn the steering wheel back and forth so that
the steering fluid reaches every part of the hydraulic system, pushing the air out.

If there is still air left in the hydraulic system while driving the remaining part of the
air should leave the steering system on its own. After a few days of driving, it is necessary to
check the level of steering fluid in the reservoir and, if necessary, top it up to the maximum.

To bleed a power steering hydraulic system, follow these steps:

1. Preparation: Check the level of steering fluid in the reservoir and add new fluid to
the maximum. Lift the vehicle or the front wheels off the ground with a hoist.

2. Bleeding without engine running: Without the engine running, the assistant turns
the steering wheel left and right. While the steering wheel is turning, observe the fluid in
the reservoir. The steering wheel rotates as long as air escapes from the system through the
steering fluid in the reservoir. When there are no more bubbles in the reservoir, stop this
procedure.

3. Bleeding while the engine is running: Recheck fluid level. Start the engine. If the
fluid level drops, add a new power steering fluid to the maximum. While the helper turns
the steering wheel again, observe the fuel in the reservoir. If the fluid no longer falls and
there are no bubbles, stop this procedure. We lower the vehicle. After a few days of driv-
ing, recheck the power steering fluid level and top up to the maximum if necessary.

Text 42. Flushing a Power Steering System

Source: https://autoedu.info/en/auto-mechanic/steering-systems/flushing-a-power-
steering-system/

Flushing a power steering system is the process of replacing the old steering fluid
with a new one. This is done when the manufacturer specifies replacement dates when the
fluid is contaminated or dirty or after mechanical problems with the steering pump or gear
that can cause metal shavings to circulate through the hydraulic system.

When changing, use only the type of power steering fluid recommended by the ve-
hicle manufacturer. A special device can be used to flush the steering system, which in-
jects new fluid under pressure, displacing the old one without introducing air. Air intro-
duced into the hydraulic part of the steering system can be detrimental to the steering
pump. The steering pump is lubricated by steering fluid during operation. When the pump
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is running dry, it can clog. If air gets into the hydraulic part, apply the procedure for bleed-
ing from the steering system.

When you don’t have a device to replace the steering fluid, you can perform the
flushing manually by following the procedure described here. Always remember that pow-
er steering fluid is flammable, and if it gets on hot parts of the engine and exhaust system
it can cause a fire.

As much old power steering fluid as possible is removed from the reservoir. Lift the
vehicle or only the front part so that the front wheels do not touch the ground. Remove the
return hose from the tank and insert it into a suitable container. Close the return line con-
nection on the reservoir. Add new power steering fluid to the maximum.

Start the engine, and have an assistant turn the steering wheel from lock to lock. The
level of steering fluid in the reservoir is monitored, with the new added continuously up to
the maximum mark. When the fluid coming out of the return hose is clear, stop adding flu-
id, and keep running the engine until the level in the reservoir is just below the return line
inlet. After that, turn off the engine.

The return hose is mounted on the reservoir and a new power steering fluid is added
to the maximum. The engine starts again and turns the steering wheel from lock to lock to
extract the air and fill the hydraulic part with fluid. After that, turn off the engine, and fluid
is added. Lower the vehicle, start the engine, and turn the steering wheel from lock to lock
to check that the system is working correctly with the vehicle weight on the tires. We dis-
pose of waste steering fluid in an environmentally approved manner and place.

To flushing a power steering system, follow these steps:

1. Preparation: Remove as much power steering fluid as possible from the reservoir.
Lift the front wheels off the ground with a jack. Remove the return hose and insert it into
the conducting container. Check the return hose connection on the reservoir. Add new
power steering fluid to the maximum.

2. Flushing: The assistant starts the engine and turns the steering wheel from lock to
lock. Monitor the level in the reservoir and add fluid. Monitor the discharge of old fluid.
When the new steering fluid starts coming out, wait for the level in the reservoir to drop
below the connection for the return hose and stop the engine. Put the return hose back on
the tank and add new fluid to the maximum. Start the engine again and turn the steering
wheel a few times. If necessary, fill the reservoir with fluid to the maximum.

3. Check: Lower the vehicle. Start the engine and turn the steering wheel to check
the effectiveness of the steering system under load.

Text 43. Power Steering Pressure Test

Source: https://autoedu.info/en/auto-mechanic/steering-systems/power-steering-
pressure-test/

A pressure test of the power steering system is performed when the customer com-
plains of difficult steering or when there are repeated hose failures. Newer models of vehi-
cles with a hydraulic steering system contain a pressure sensor and through diagnostics,
the pressure of the steering fluid in the steering system can be checked and monitored.

In vehicles that do not have a pressure sensor, a manometer is connected to the hy-
draulic part of the steering to measure the pressure of the steering fluid.

A suitable adapter with a valve and pressure gauge is installed on the drain line of
the servo system. The working pressure, maximum pressure, and flow rate of the steering
fluid are tested. The test checks the operation of the power steering pump, pressure regula-
tor, control valve, pressure piston, and hose.
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Power steering pressure tester

Connecting the pressure gauge is done with the engine off. Raise the vehicle so that
the front wheels are off the ground. A container for collecting steering fluid is placed un-
der the steering pump. Then the drain pressure hose is separated from the steering pump.

Be careful if the engine is hot because then the power steering fluid is also hot and
can be under pressure. It is recommended to wait for a little so that the fluid cools down
and the pressure in the hydraulic steering system drops.

Power steering pressure test

An adapter with a pressure gauge is connected to the place of the separated hose.
Add steering fluid, and start the engine for 2 minutes to bleed from the steering system.
That’s how we prepared for testing.

Start the engine again. The steering wheel is in the neutral position (wheels in the
straight-ahead position). The engine is idle, and the pressure is read from the manometer.
When the pressure value is higher than required, check the power steering hoses for re-
strictions.

Then the valve on the manometer adapter is closed briefly two or three times (no
longer than 5 seconds), and the highest measured pressure of the steering fluid is recorded.
If the pressure is lower than the specification, the steering fluid supply is low, and the
steering pump needs to be checked.

Finally, with the valve open and the engine running, the steering wheel all the way
and read the pressure. In the same way, measure the pressure on the second full turn of the
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steering wheel. The measured pressures on one and the other end stop of the steering
wheel should be maximum and equal.

If there is maximum pressure on one and lower pressure on the other, replace the
control box on the steering rack. If the measured pressures are below the maximum value,
replace the servo pump with a new one.

When the pressure drops and the steering fluid cools, remove the manometer adapter
and connect the pressure hose to the steering pump. Fluid is added, and the bleed from the
steering system. Discarded steering fluid is properly disposed of by regulations for the dis-
posal and storage of hazardous liquids.

If the vehicle has a pressure sensor in the power steering system, the pressure test
procedure is the same, except that the pressure gauge is not installed. The pressure state
from the sensor is monitored via a diagnostic tool.

To power steering pressure test, follow these steps:

1. Preparation: Raise the vehicle with a jack so that the front wheels are off the gro-
und. Place the container under the steering pump. Disconnect the drain hose from the steer-
ing pump. Install an adapter with a pressure gauge between the pump and the drain hose.
Add steering fluid and carry out the procedure to bleed from the hydraulic steering system.

2. Pressure measurement without turning the steering wheel: Start the engine and let
it idle. Place the steering wheel in the zero position. Measure pressure and compare to
specification. If the pressure is high, check the hoses for twisting and pinching.

3. Flow measurement: While the engine is idling and the steering wheel is in zero
position, briefly (max 5 seconds) close the valve on the adapter two to three times and read
the pressure. Compare the measured pressure with the specification. If the pressure is low-
er than specified, install a new steering pump.

4. Pressure measurement when turning the steering wheel: While the engine is idling,
turn the steering wheel to one side and measure the pressure. Then turn the steering wheel to
the other side all the way and measure the pressure. Compare the obtained results with the
specification. If the pressure is maximum at one end and low at the other end, replace the
control box. If both pressures are low, install a new steering pump. Turn off the engine, re-
move the pressure gauge, insert the removed hose, add oil, bleed and lower the vehicle.

Text 44. Power Steering Pump Replacement

Source: https://autoedu.info/en/auto-mechanic/steering-systems/power-steering-
pump-replacement/

The power steering pump replacement is performed when, due to difficult and noisy
steering, it is determined that the cause is a defective pump. The steering pump pushes the
steering fluid under a certain pressure into the hydraulic system, where the steering box
makes it easier to control the vehicle via the steering wheel.

It is necessary to determine the malfunction of the steering pump before replacing it.
Often the symptoms that point to the pump, the cause of the malfunction can be a low fluid
level or air inside the hydraulic part of the steering system.

Before removing the pump, it is necessary to familiarize yourself with the manufac-
turer’s instructions on how to replace it. After determining the procedure, the vehicle is
lifted with a hoist, and the power steering fluid is drained from the system and disposed of
by legal regulations on environmental protection.

Removing the steering pump begins the disconnect of hoses from the pump. Then
the drive belt is removed, and the condition is inspected. At the end of the removal, fasten
the screws and remove the steering pump.
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Installation of a new or overhauled steering pump is in reverse order.

To power steering pump replacement, follow these steps:

1. Preparation: Inform yourself of the instructions for removing the steering pump.
Raise the vehicle with a hoist. Place the container under the steering pump. Drain the
power steering fluid and the hydraulic steering system. Dispose of the removed power
steering fluid according to regulations.

2. Removing the steering pump: Disconnect the hoses from the steering pump. Re-
move the drive belt from the pump pulley. Inspect the condition of the belt. Remove the
mounting bolts and remove the power steering pump from the vehicle.

3. Installing the steering pump: Install in reverse order. Screw the pump into place.
Install the drive belt (old belt if good or new). Connect the hoses to the pump. Add new
steering fluid to the reservoir and perform the procedure of bleeding from the steering sys-
tem. Test the operation of the steering pump.

Text 45. Steering Pump Pulley Replacement

Source: https://autoedu.info/en/auto-mechanic/steering-systems/steering-pump-
pulley-replacement/

When the steering pump is replaced, the pulley is removed from the old one and
mounted on the new pump. Also, when the grooves of the pulley are worn, cracks appear,
or the pump shaft is loose, the steering pump pulley needs to be replaced.

Steering pump pulleys are installed on the shaft differently than other pulleys. They
are mounted by pressing because the diameter of the shaft is slightly larger than the diame-
ter of the pulley opening. The pulley will have to be pulled off the power steering pump
shaft with a special puller.

Steering pump pulley Tool for replacing the power steering pump pulley

Some pulleys are made of plastic and present an additional challenge, especially if
they have become brittle. Since there are many different servos and pulleys, always con-
sult the manufacturer’s service manual before removal.

Never strike the drive shaft when removing and installing the pulley as this will
damage the internal parts of the steering pump.

After removal, the pulley, nut, and pin are inspected for damage and wear. All worn
parts are replaced.

To power steering pump pulley replacement, follow these steps:

1. Pulley removal: Place a suitable puller on the pulley according to the instructions.
Use a suitable tool to block the rotation of the pulley. Tighten the middle bolt of the puller
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to remove the pulley from the servo pump shaft.

2. Inspection of the condition: Inspect the pulley grooves for wear and damage.
Check the condition of the pulley for cracks and damage. Inspect the segment pin for wear
and damage.

3. Assembly of the pulley: Place the pulley on the shaft of the steering pump. Place
the elements of the pulley mounting tool. Block the rotation of the pulley with a suitable
tool. Turn the tool screw to press the pulley onto the shaft all the way.

Text 46. Replacing Power Steering Hoses

Source: https://autoedu.info/en/auto-mechanic/steering-systems/replacing-power-
steering-hoses/
Replacing power steering hoses is performed when power steering fluid leaks,
cracks, and bulging hoses are found during the check. Always refer to the manufacturer’s
service information before starting a replacement.

«

Power steering hoses

Steering fluid is under pressure in the supply hoses. When the hose bursts, it comes
out under pressure and falls on the hot engine and exhaust system. The hot parts cause the
power steering fluid to smoke and catch fire. Small leaks or leaks in the return line result
in a low fluid level in the power steering pump reservoir and fluid ends up on the floor un-
der the vehicle. If the steering fluid level gets low enough, it can cause a buzzing sound
while driving. This noise is louder when steering the vehicle. If any of these symptoms are
present, or to catch problems before they become this serious, the power steering hoses
must be inspected regularly and replaced at any sign of wear.

Never attempt to patch or plug a leak at a hose or fittings. Hoses must not rub
against other components as this can create a hole. The high-pressure hoses are multi-
layered from rubber-coated braided steel with cast steel fittings at each end.

To replacing power steering hoses, follow these steps:

1. Removal of hoses: Place the container under the vehicle. While the engine is off,
remove the return hose from the reservoir or steering rack. Allow the power steering oil to

231


https://autoedu.info/en/auto-mechanic/steering-systems/replacing-power-steering-hoses/
https://autoedu.info/en/auto-mechanic/steering-systems/replacing-power-steering-hoses/

drain into the drain pan. Loosen and remove all defective hose connections from the pump
and steering wheel. Remove the hose.

2. Hose assembly: Before installation, compare the new and old hoses. Lubricate
new seals or O-rings with steering fluid and install them on fittings. Mount the new hose
on its connections and tighten it with the force specified in the instructions.

3. Checking the condition: If the drain hose was changed, connect it back. Pour new
power steering fluid into the reservoir to the maximum. Perform bleeding from the system
according to the given procedure. Start the engine and after a short warm-up, turn the
steering wheel several times. Check the condition of the hoses and connections for leaks.

Text 47. Inspecting Mounting Bushings and Brackets

Source: https://autoedu.info/en/auto-mechanic/steering-systems/inspecting-
mounting-bushings-and-brackets/

Inspecting mounting bushings and brackets are performed when the driver com-
plains of poor steering or knocking while driving or cornering. Rubber bushings and
brackets hold the steering rack in a horizontal position relative to the vehicle body. When
they loosen, the bar moves during steering, which leads to difficult and irregular operation
of the steering system.

Over time during vehicle use, normal wear and tear occur on rack bushings that be-
come pinched, brittle, or torn, while brackets can become damaged, worn, loose, or fall off.

If the vehicle is leaking engine oil or power steering fluid, it may be leaking onto the
bushings. Oil and fluid lead to softening and deterioration of the bushing. Before replacing
the sleeve, it is necessary to repair the leak from the engine or steering system.

Raise the vehicle on a lift, keeping the weight of the vehicle on the wheels, if possi-
ble. First, a visual inspection of the bushings and brackets is performed for visible signs of
any faults. Try moving the rack-and-pinion assembly up and down by hand. Any move-
ment is observed.

Also, moving the steering wheel to one side or the other can cause rack-and-pinion
bushings. The assistant rocks the steering wheel while the technician under the vehicle
looks at the rack-and-pinion. If the movement is detected, first tighten the mounting bolts.
If the rack still moves, it is necessary to replace the bushings and check the condition of
the brackets.

Steering rack bushings and brackets

To inspect mounting bushings and brackets, follow these steps:

1. Inspection: Raise the vehicle to the appropriate height with a crane. Perform a
visual inspection of the condition of the bushings and brackets. Move the rack-and-pinion
up and down by hand. The assistant turns the steering wheel back and forth while watch-
ing the rack-and-pinion bushings for any movement. When there is movement, tighten the
mounting bolts. If the rack still moves, it is necessary to replace the bushings and check
the condition of the brackets.
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2. Removal: Remove the bracket bolts. Remove the bracket and remove the bush-
ings from the rack. Inspect the condition of the brackets for cracks and other damage. Re-
place the brackets if any irregularities are on them.

3. Assembly: Mount the new bushings on the steering rack. Place the brackets over
the bushings. Fasten the brackets to the chassis of the vehicle with mounting bolts. Repeat
the procedure of checking for movement of the rack. If everything is correct, lower the ve-
hicle from the jack.

Text 48. Rack and Pinion Inspection

Source: https://autoedu.info/en/auto-mechanic/steering-systems/rack-and-pinion-
inspection/

Rack and pinion inspection mean a detailed check of all elements from tie-rod ends,
through the rack and pinion assembly to the control gear. A thorough inspection of the entire
system is required to resolve the client’s complaint about difficult driving. The rack and pin-
ion system does not have a pitman arm, an idler arm, and a center link. It has a rack and pin-
ion instead. That’s why the rack and pinion system has fewer places for wear, which are re-
duced to the ends of the ties. Carefully check the rack and pinion steering linkage for leaks,
which can cause the pump to run out of steering fluid and become damaged.

Inspecting the steering rack includes the ball joints, protective rubbers, tie ends, pro-
tective rubber bushings, internal tie-rod, rack connecting sleeves, mounting bolts, univer-
sal (Cardan) joints, and steering gear. Ribbed rubber bellows boot protects the bar from
contamination. If any cracks, splits, or leaks exist, the boot should be replaced. Also, be
sure that the clamps for the bellows are in their proper place and fastened tightly.

Inspecting the outer tie-rod end means checking for damage, leaks, and looseness.
Grab each end and rotate to feel for any roughness that would indicate internal rusting. Be
sure to check for bent or damaged forgings and studs, split or damaged seals, and dam-
aged, out-of-round, or loose taper ends. If any of these conditions exist, it is necessary to
replace those parts.

Rack and pinion inspection
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To rack and pinion inspection, follow these steps:

1. Test couplings: Inspect universal joints for wear, looseness, or pinching. Grasp
the pinion shaft at the U-joint and try to move it in and out of the gear. If it moves, the pin-
ion bearing preload adjustment may need to be done. If it does not adjust, internal compo-
nents have to be replaced.

2. Overview of the rack and pinion assembly: Inspect the rack housing for damage
and excessive movement. If it moves, check the condition of the rack connecting sleeves
and assembly support. Check for leaks. Inspect the ribbed bellows’ boot and their clamps.

3. Tie-rod check: Check by feeling, moving, and the inner tie-rod socket inside the
bellows. Loosen the inner bellows clamp and pull the bellows back, giving a clear view of
the socket. If looseness is found in the tie rod, it should be replaced. Inspect the outer tie-
rod ends. Move the tie-rod to the appearance of looseness and excessive play. If the dam-
age and looseness are found, replace them.

Text 49. Rack and Pinion Replacement

Source: https://autoedu.info/en/auto-mechanic/steering-systems/rack-and-pinion-
replacement/

Removing and replacing the steering rack is done after inspection of all parts of the sys-
tem to ensure that problem is in the rack assembly. Many symptoms can indicate a malfunc-
tioning rack assembly, such as wear, play, and rough or uneven steering. Regardless of the
symptoms, all other steering problems should be considered and eliminated before removing
or replacing the rack. Because these systems vary by vehicle type and manufacturer design,
there is no uniform removal and replacement procedure, so the following steps are non-
specific. Refer to service information and appropriate repair manual before replacement.

After reviewing the service information, start the engine and straighten the wheels.
After turning off the engine, it is necessary to lock the steering column (steering wheel).
This will keep the clock spring in a neutral position after the post is released, as it will not
be able to rotate freely and damage the spool. Lift the vehicle with a hoist, and remove the
front wheels.

First, the universal joint coupling is separated from the rack pinion shaft by remov-
ing the bolt or pin. If the same rack assembly is mounted, the coupling and pinion shaft are
marked with paint before separation.

Then the hoses of the steering system are separated. Place an oil catch container un-
der the power steering rack. Plug them to keep fluid from leaking.

After separating the steering wheel, move on to separating the outer tie-rod ends of
the clamp from the knuckle. The cotter pins and nuts from the end of the tie rods are re-
moved using an adjustable puller, fork, or hammer to remove the tie rod from the sleeve.

Finally, by removing the mounting screws of the bracket and bushings, the rack-
and-pinion is released. Mark the position of the brackets and bushings if the same rack as-
sembly is mounted. Due to its length, it is easiest to pull the rack-and-pinion assembly out
through the vehicle’s wheel well.

When removing the tie rod ends for reuse, record the number of turns during remov-
al. An assembly of the rack is in reverse order. After mounting all the elements, it is neces-
sary to perform wheel alignment.

To rack and pinion replacement, follow these steps:

1. Preparation: Read the instructions and repair manual. Start the engine and
straighten the wheels. Turn off the engine and lock the steering column (steering wheel).
Raise the vehicle with a hoist and remove the drive wheels. Prepare a container to collect
the leaking steering fluid.
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2. Removal: Mark the position of the joint coupling and the rack pinion shaft. Re-
move the bolt or pin and separate the joint coupling from the rack pinion shaft. Place the
container under the rack and separate the hoses of the steering system from the rack. Plug
the ends of the separated hoses. Remove the cotter pins and nuts from the end of the tie
rods. Use a suitable tool to separate the tie rod ends of the clamp from the wheel sleeves.
Remove the bracket and bushings rack and pinion. Mark the position of the bracket and
bushings. Pull the rack-and-pinion assembly out through the vehicle’s wheel well.

3. Assembly: Assembly is done in reverse order. Insert the rack assembly through the
vehicle’s wheel well. Place and tighten the rack using brackets and bushings. Connect and se-
cure the joint of the tie rod end and the wheel sleeve. Connect the hoses of the steering system
to the rack control box. Connect and secure the joint coupling of the steering column and the
gear shaft. Mount the wheels. Add steering fluid and perform the procedure of bleeding from
the steering system. Lower the vehicle and check the operation of the steering system.

Text 50. Inspecting the Steering Column

Source: https://autoedu.info/en/auto-mechanic/steering-systems/inspecting-the-
steering-column/

Inspecting the steering column is necessary to detect malfunctions that can endanger
the lives of the driver and the people around him. The steering wheel and column are re-
sponsible for transmitting the driver’s steering input to the steering mechanism and onto
the wheels, dictating the direction in which the vehicle should move. Any damage or fail-
ure to the steering wheel and column can cause the vehicle to move in unwanted direc-
tions. Regular inspection of the steering column and its components can identify problems
before they become dangerous.

The steering column is always inspected when there are complaints of poor handling
and when the vehicle is being repaired due to a frontal collision. If damage is evident, the
damaged parts must be replaced. On the column, the condition of the holder, the joint con-
nection with the gear shaft of the steering rack (U-joint), and the flexible joint are checked.
When the steering wheel moves or steering is difficult, the condition of the steering col-
umn holder checking. If the fastening screws have loosened or the bracket has loosened,
tighten and fasten the steering column. The condition of the couplings is visually inspected
while someone turns the steering wheel to one side and the other. The U-joint must not
have free play. When any play is observed, this joint must be replaced.

Steering columns are designed to deform in the event of an accident so that the
steering column does not injure or kill the driver. The column has a sliding shaft that al-
lows it to slide down when the rider is in contact with the steering wheel. Inspection of the
collapsible part of the steering column is usually carried out if the vehicle has been in an
accident and it is suspected that the column has moved. The check is done by looking at
the flexible coupling under the dashboard when someone pushes the steering wheel back
and forth. The movement of the column will be visible if this coupling is deformed.

To inspect the steering column, follow these steps:

1. Holder check: Check the steering column holders for looseness while turning the
steering wheel. If the holders are loose, tighten the fastening screws. If the bracket is
cracked, replace the steering column.

2. Checking the U-joint: Observe the condition of the U-joint while someone turns
the steering wheel side to side. If there is free play, replace the U-joint.

3. Checking the flexible coupling: Observe the flexible coupling when someone
moves the steering wheel back and forth. If the column moves, the coupling is deformed,
and the steering column needs to be replaced.
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Text 51. Suspension Systems

Source: https://autoedu.info/en/auto-mechanic/suspension-systems/
A suspension system ensures stability, controllability and comfort during driving.
The suspension should provide contact between the wheel with the driving surface. The
traction force of the vehicle is achieved through the tread surfaces of the tires. On the other
hand, the suspension should dampen the vibrations and shocks that are transmitted from
the uneven road through the wheels to the vehicle, which protects it from damage and
wear, and at the same time makes driving comfortable.

Over time, wear occur during use, while bumps and potholes on the road can cause
damage to suspension system components. Complaints of the driver about the bouncing of
the vehicle while driving, difficulty controllability, and the appearance of knocking when
crossing a rough road indicate the existence of irregularities in the suspension system. This
may indicate a serious problem that affects driving safety.

During the conversation with the client (driver), we learn about complaints and ob-
servations about the suspension system. If necessary, we check the client’s observations
with a test drive. Based on the collected information, it is possible to check the condition
of the elements of the suspension system.

Common customer complaints about the suspension system are:

— Vehicle drift.

— Turning the vehicle.

— Pulling the steering wheel to one side.

— Difficult handling.

— Impacts from the road are transmitted to the steering wheel.

— Loss of steering control when accelerating.

— Poor handling when turning.

— Resistance to the return of the vehicle in a straight line.

— Noise.

Regular inspection of all elements in the suspension system can detect component
wear before serious problems occur. Also, check their mutual compatibility because their
correctness alone does not guarantee the correctness of the entire suspension system.
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Text 52. Sway Bar Link Replacement

Source: https://autoedu.info/en/auto-mechanic/suspension-systems/sway-bar-link-
replacement/

One of the negative features of elastic suspension is the tilting of the vehicle in a
curve. Use a sway bar link to reduce tilting.

The main task of the sway bar link is to counteract the non-parallel movement be-
tween the body and the suspension when the vehicle is
cornering. Likewise, the sway bar link regulates the
displacement of one wheel relative to the other and
prevents the vehicle from tilting.

When the client complains that when driving in
a curve, there is knocking, tilting and drifting of the
vehicle, it is necessary to check the sway bar link. The
most common irregularities on the sway bar link are
the appearance of free movement, worn or torn ball
end and, less often, a bent or cracked lever between
two ball ends. The check is carried out by visual in-
spection of the condition and manual tensioning of the
sway bar link to the appearance of free play.

After replacing the sway bar link, it is not neces-
sary to adjust the wheel alignment.

To replace the sway bar link, follow these steps:

1. Checking the sway bar link condition: Raise the vehicle to the appropriate height
with a hoist. Perform a visual inspection of the sway bar link for damage and condition of
the ball end. By stretching, check whether there is an irregular movement of the ball end
about the holder. If irregularities are detected, replace the sway bar link.

2. Removing the sway bar link: Remove the wheel. Adjust the height of the vehicle
with a hoist. Unscrew ball end nuts with a suitable tool. Separate from the support and re-
move the sway bar link.

3. Installation of a new sway bar link: Place the new sway bar link in the support.
Using the appropriate tool, tighten the ball end nuts, making sure that they take the correct
position about the support. Mount the wheel and lower the vehicle from the hoist.

Text 53. Strut Bearing Replacement

Source: https://autoedu.info/en/auto-mechanic/suspension-systems/strut-bearing-
replacement/

Turning the steering wheel via the steering system moves the wheels. Since the
shock absorbers are connected to the wheels, they suffer torsional stress. The other end of
the shock absorber is attached to the vehicle body via a strut bearing. The torsion of the
shock absorber due to the wheel’s movement is transmitted to the strut bearing. The strut
bearing task is to prevent torsion transfer from the shock absorber to the body.

The appearance of creaking and banging when turning the steering wheel indicates
the possibility of a malfunction of the strut bearing. Over time, the rubber of the strut bear-
ing weakens or gives way due to strong impacts. When twisting the shock absorber, the
damaged strut bearing moves and makes a noise because it is not properly attached.

We can easily establish the correctness of the strut bearing. We start the engine, and
the assistant on the spot turns the steering wheel to one side and the other. Place your hand
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on top of the strut bearing during testing. If there is any noise or rotation, it is a sign that
the strut bearing has suffered.

Before replacing the strut bearing, remove the shock absorber and spring from the
vehicle. Vehicles usually have connected a shock absorber in a spring assembly and to the
suspension system via two or three points (steering knuckle, vehicle body and/or sway bar
link). After release, we remove the shock absorber and the spring from the vehicle.

We fix the shock absorber on the workbench with a vice. Before removing the strut
bearing, we must secure the springs with a special blocking tool. It is necessary to be ex-
tremely careful when releasing the spring to avoid an accident. When the spring is
blocked, we carefully unscrew the screw on the top of the shock absorber that holds the
strut bearing and the spring. After replacing the strut bearing, turn the screw back and gen-
tly release the spring with increased precautions.

We install the shock absorber with a spring on the vehicle in the reverse order.

To replace the strut bearing, follow these steps:

1. Removing shock absorbers and springs from the vehicle: Raise the vehicle to the
appropriate height with a hoist. Remove the wheel. Separate the brake hoses and cables
from the shock absorber mount. Separate the sway bar link from the shock absorber. Sepa-
rate the shock absorber from the steering knuckle. Separate the upper part of the shock ab-
sorber from the vehicle body. Remove the shock absorber and springs from the vehicle.

2. Strut bearing replacement: Fix the shock absorber with a spring on the workbench
with a vice. Block the spring with a special blocking tool. Unscrewing the spring, release
and remove the old strut bearing. Place the new strut bearing on the shock absorber sup-
port and fasten it with a screw. Carefully release the springs.

3. Installation of shock absorbers and springs on the vehicle: Place the shock ab-
sorber with spring on the shock absorber support of the vehicle body. Fasten the shock ab-
sorber bracket to the vehicle body with a screw. Install and fasten the steering knuckle and
sway bar link to the shock absorber with screws. Fasten the removed hoses and cables to
the shock absorber support. Put the wheel back and lower the vehicle from the hoist.
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3.3. Greatest innovations and inventions of automobile engineering: from the
first engine to today

Text 1. The Steam Engine Kicked Things Off

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Stephen
Foskett/Wikimedia Commons

The steam engine was one of the first innovations in automobile engineering. Alt-
hough originally developed to pump water out of mines, improvements over time would
drastically shrink the size of the engine.

The first reliable steam engine was developed by James Watt in 1775 and this was,
in turn, a refinement of the earlier Newcomen engine.

Steam engines would initially lead to the development of locomotives and steam-
powered ships, but the technology was refined for use in early cars around the 1850s.
Steam cars outnumbered other forms of propulsion among very early cars, and fuel was
relatively cheap as well.

The fate of the steam engined car was sealed when Henry Ford fully developed his
mass production process. Electrical starters for internal combustion engines also removed
the need for the hand-crank engine, and internal combustion engine-driven cars would ul-
timately win out as they were much cheaper to buy.

Text 2. The Internal Combustion Engine Made Cars ‘Cheap’

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Bru-
nO/Pixabay

The internal combustion engine made cars ‘cheap’. The internal combustion engine
is, by any standards, the de facto reason for the existence of the automobile today. Alt-
hough various examples of early engines had been around since the 1700s, Etienne Lenior
produced the first reliable one in 1859.

The modern internal combustion engine, as we know, was developed when Nikolaus
Otto patented his ‘atmospheric gas engine’ in 1864. Later developments were made by
George Brayton (the first liquid-fuel engine) and collaboration between Otto, Daimler, and
Maybach gave the world the first four-cycle engine in 1876.

The two-stroke engine was developed by Karl Benz a little later, in 1879, and the
production of Benz’s first commercial motor vehicles commenced in 1886.

Text 3. The Starter Rendered Hand Cranks Obsolete

Source: https://interestingengineering.com/transportation/20-greatest-innovations-

and-inventions-of-automobile-engineering-from-the-first-engine-to-today

Internal combustion engines essentially work on a feedback system that relies on in-
ertia from each cycle to initiate the next. For this reason, early cars needed a way to rotate
(crank) the engine initially, to allow it to run on its own power.

Early engines used a variety of methods to achieve this, from gunpowder cylinders
to springs, to brute force — using the iconic crank handle. Although effective, these meth-
ods were inconvenient, difficult, and could even be dangerous. Engines would often ‘kick-
back’ making the process was less than predictable.

What was needed was a less laborious, more convenient, and predictable means of
starting the engine.
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The first electric starter was developed in England in 1896 by H. J. Dowsing. The
first U.S. patent for an electric starter was granted in 1903, with a patent for an improved
version in 1911. The first cars to have electrical starters installed were produced by Cadil-
lac in 1912.

Starter motors are of course now standard in automobiles, but their rise was not
guaranteed, and cranks were still in use well into the 1920s. Interestingly, hand cranks
were still supplied by some manufacturers as late as the production of cars like the Citroen
2CV (1948-1990). They were provided as a way to start the car in case the starter or bat-
tery failed.

Text 4. The Diesel Engine is Pretty Efficient

Source: https://interestingengineering.com/transportation/20-greatest-innovations-

and-inventions-of-automobile-engineering-from-the-first-engine-to-today

The diesel engine, or compression-ignition (CI) engine, was developed by Rudolf Die-
sel and is still today the highest thermal efficiency of any practical internal combustion en-
gine. In some cases, low-speed diesel engines can have a thermal efficiency of just over 50%.

As the name suggests, the ignition of the fuel is accomplished by mechanical com-
pression of the air in the combustion chamber, to such a degree that injected atomized die-
sel ignites instantaneously (adiabatic compression). This contrasts with the spark-ignition
of petrol or gas engines.

Rudolf Diesel, after almost being killed by an earlier ammonia vapor fueled steam
engine, decided to base his new engine on the Carnot Cycle instead. Soon after Karl Benz
was awarded his patent in 1893, Diesel published his groundbreaking treatise ‘“Theory and
Construction of a Rational Heat-engine to Replace the Steam Engine and The Combustion
Engines Known Today’.

The diesel engine was born.

Text 5. Anti-lock Brakes Have Helped to Save Lives

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-

and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Pixabay

Anti-lock brakes or anti-skid braking systems (ABS), are actually a pretty old piece
of automobile engineering. Although modern systems were introduced in the 1950s aero-
industry and became popular in cars from the 1970s onwards, the concept actually dates
from as early as 1908.

Modern systems allow the car to maintain tractive contact with the road during brak-
ing, thus preventing the wheels from locking, or ceasing to rotate, and therefore causing
the vehicle to skid. The system is automated and takes advantage of the principles of
threshold and cadence braking practiced by skilled drivers using the previous generation of
braking systems.

The first patented ‘ABS’ was developed by German engineer Karl Wessel in 1928,
but he would never develop a working product. During the 1950s, the technology began to
take shape, with Dunlop Maxaret's anti-skid system, which was used extensively on UK
jet aircraft like the Avro Vulcan and English Electric Lightning.

A truly modern system was introduced by Chrysler and was a computerized, three-
channel, four-sensor all-wheel ABS. It was called ‘Sure Brake’ and came as standard on
their 1971 Imperial. Other car manufacturers followed suit over the following decades, and
ABS was introduced on motorcycles in the 1990s.
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Text 6. Automatic Transmission Made Driving Easier

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today,
Ritchyblack/Wikimedia Commons

Automatic transmission, auto, or self-shifting transmission is another great innova-
tion in automobile engineering. The automated system frees the driver from the need to
change gear ratios manually as the vehicle is on the move.

Although less responsive and more prone to faults than manual transmissions, this
innovation reduced the number of elements that a driver needs to control use in order to
drive. This has obvious advantages for individuals with disabilities, and also makes cars
easier to drive overall.

The automatic transmission was originally developed in 1921 by Alfred Horner
Munro, a Canadian. He patented his design in 1923 and acquired the UK and the US pa-
tents in 1924 and 1927, respectively.

Munro was actually a steam engineer, and his early design used compressed air ra-
ther than hydraulic fluid, as used by modern systems. Sadly, he never found a commercial
application. Two Brazilian engineers, José Braz Araripe and Fernando Lely Lemos devel-
oped a hydraulic fluid version in 1932 and sold their design to General Motors in 1940.

Text 7. Power Steering Made Driving More Pleasurable

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, OSX/Wikimedia
Commons

Power steering or power-assisted steering (PAS), is another great innovation in au-
tomobile engineering and helps drivers steer their cars more easily. The use of hydraulic or
electric actuators allows drivers to exert much less effort when turning the steering wheel
than in not PAS fitted vehicles, especially at low speeds or when stationary.

Early versions of power steering were patented in 1876, 1902, and 1904, but none of
these made it into production. The first practical system was devised in 1926 by Francis
W. Davis. He later moved to General Motors and further refined his designs.

Chrysler Corporation was the first to make power steering commercially available in
a passenger car, incorporating the technology into their 1951 Imperial. GM quickly fol-
lowed suit with their 1952 Cadillac.

Today, most vehicles come with power steering as standard.

Text 8. Airbags: Saving Lives with the Power of Air

Source: https://interestingengineering.com/transportation/20-greatest-innovations-and-
inventions-of-automobile-engineering-from-the-first-engine-to-today

After the seatbelt, airbags are one of the most important innovations in vehicle safe-
ty and automobile engineering. They are designed to inflate extremely quickly during col-
lisions, impacts, or sudden rapid deceleration and deflate equally as fast.

This technology has saved thousands of lives since its mass adoption in the automo-
bile industry.

Airbags can trace their origin to air-filled bladders used as early as the 1950s. Their
invention is widely credited to John W. Hetrick, who registered his patent in 1951. A simi-
lar system was also patented in Germany by Walter Linderer at about the same time. Both
systems used compressed air that was triggered using a spring, bumper contact, or manual-
ly by the driver.
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It would take the development of crash sensors in the 1960s for the technology to
become widely adopted. Mercedes-Benz, GM, Ford, and Chrysler would include them in
their cars from the 1970s, but they wouldn't become standard until the 1990s.

Text 9. Electric Car Engines Are a Thing of the Past and F uture

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Henrysirhen-
ry/Wikimedia Commons

Electric car engines have been around for much longer than you might expect. Alt-
hough hybrid or all-electric vehicles are now used in huge numbers, the first practical pro-
duction electric car actually appeared in London in 1884.

Another design, the Flocken Elektrowagen, was produced in Germany in 1888. Cars
powered by electric engines, along with those powered by steam, actually outsold cars
powered by internal combustion engines in the early years of the automotive age, at least
before the advent of the electric starter engine.

The early electrical cars were popular it the late 1800’s and early 1900’s, as they offe-
red a level of comfort and ease of use not achieved by rival technologies at the time. It is es-
timated that around 30,000 such vehicles had been produced by the turn of the 20th century.

The internal combustion engine would ultimately win out, shunting electrical cars
into the shadows until their renaissance in the late 20th century.

Text 10. GPS - U.S. Military Tech Getting You from A to B

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Pixabay

The GPS or Global Positioning System, was originally developed by the United
States Government for use by the armed forces. The U.S. Department of Defense (DoD)
decided to use satellites to support a new navigation system. The first Navigation System
with Timing and Ranging (NAVSTAR) satellite was launched in 1978.

The first GPS system used 24 satellites and became fully operational in 1995. Credit
for its creation is often given to Roger L. Easton, Ivan A. Getting, and Bradford Parkinson.

Civilian use of the system was allowed from as early as the 1980s and today the
GPS constellation consists of 31 satellites and GPS systems that have since become inte-
grated into many modern technologies, from smartphones to cars, and have revolutionized
the way we all navigate.

Text 11. Catalytic Converter: Improving Air Quality Since the 1970s

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Hermann Luy-
ken/Wikimedia Commons

The catalytic converter is one of the most important automobile engineering innova-
tions of all time. Its ability to convert toxic gases and other pollutants into less-hazardous
forms has improved the air quality of our cities drastically.

The basic concept is that exhaust gases are passed through the converter, catalyzing
them into less-toxic forms in a redox reaction. The converters have become a legal re-
quirement on diesel and gasoline engines, but can also be fitted to lean-burn engines, as
well as kerosene heaters and stoves.

242


https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://commons.wikimedia.org/wiki/File:Flocken_7_1888.jpg
https://commons.wikimedia.org/wiki/File:Flocken_7_1888.jpg
https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://cdn.pixabay.com/photo/2016/10/09/16/08/navigation-1726067_960_720.jpg
https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://en.wikipedia.org/wiki/File:US2742437_Houdry_Auto_Catalyst.pdf
https://en.wikipedia.org/wiki/File:US2742437_Houdry_Auto_Catalyst.pdf

Catalytic converters were the brainchild of Eugene Houdry, a French engineer,
who’d moved to the U.S. in 1930. He was shocked by the level of smog and pollution in
Los Angeles when he arrived and decided to try to solve the problem. By the mid-1950’s
he had been granted a patent for his technology.

It took stricter environmental regulations around the world for the mass adoption of
catalytic converters in cars. The first production converter, an improvement on Houdry’s
design, was produced in 1973. They were first introduced on cars in the U.S. from 1975, to
comply with the EPA’s stricter regulations on exhaust emissions.

Text 12. Saving Lives with the Three-point Seat Belt

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, State
Farm/Wikimedia Commons

The now-ubiquitous three-point seat belt is designed to spread the rapid deceleration
energy from a collision over the chest, pelvis, and shoulders of the wearer. It was first in-
troduced by Volvo in 1959 and was developed by Nils Bohlin, who had previously worked
for SAAB developing ejection seats.

Before this innovation, the two-point seat belt was the standard. these strapped
across the body, with a buckle placed over the abdomen. These were known to cause seri-
ous internal injuries during high-speed crashes.

This great innovation in automobile engineering first appeared in the Volvo PV 544
but became standard in the 1959 Volvo 122. Volvo would later make the patent for the de-
vice open-source, in the interest of safety for the general public and the industry at large.

According to the U.S. National Highway Traffic Safety Administration, these belts
save around 11,000 lives every year.

Text 13. Improved F uel Efficiency with the Hybridized Drivetrain

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Mar-
iordo/Wikimedia Commons

When Toyota released the first Prius for sale to the public in 1998, few would ap-
preciate the impact it would eventually have on the auto industry.

This car incorporated a hybrid, electric-gasoline drivetrain that dramatically improved
fuel efficiency and reduced emissions, forcing other car manufacturers to follow suit.

The Prius was the first mass-produced hybrid. It came with a small 1.5-liter gas en-
gine, electric motor, and nickel-metal hydride battery.

Although uptake was slow at first, today most car brands have some form of hybrid
vehicle in their catalog. In many parts of the world, they are replacing solely gasoline-
powered vehicles, which are being phased out.

Text 14. Dual-clutch Transmission Made Gear Shifts Seamless

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Matti
Blume/Wikimedia Commons

Dual-clutch transmission (DCT) allows for a driver to rapidly switch between gears,
giving enhanced and seamless speed compared to more traditional transmissions. It has re-
sulted in a transmission that is as easy to use as an automatic transmission, and as respon-
sive as a manual transmission.
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On a typical, six-speed DCT gearbox, one clutch will handle odd gears whilst the
other will shifts even gears. Gear changes are controlled by a series of computers.

The concept was initially devised by a Frenchman, Adolphe Kegresse, before
WWII, but he never made a working model.

DCT was first introduced in racing cars in the 1980s and was first brought to the
general public by Volkswagen. Their first dual-clutch transmission was launched in 2003.

It has since become widely available in many other automotive brands, including
Lamborgini and Mercedes-Benz.

Text 15. Stability Control Helped Stop Skids

Source: https://interestingengineering.com/transportation/20-greatest-innovations-

and-inventions-of-automobile-engineering-from-the-first-engine-to-today

ESC or electronic stability control helps correct a skid if a car starts to slide. It is, in
effect, an improvement in the anti-lock brake systems that preceded it. ESC produces a
marked improvement in car safety, especially during emergency situations.

As ESC yaw sensors detect a slide, the system applies the brakes to individual
wheels to help correct the skid and straighten the car. Some ESC systems also take control
of the throttle to manage power to each wheel as well.

Mercedes-Benz and BMW brought ESC to their luxury car market in the mid-1990s.
From 2011, ESC became a legal requirement in passenger cars in many countries.

Text 16. Onboard Diagnostics II Improved Engine Management

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Conrad

Onboard diagnostics II, OBD II for short, was the natural progression from the first
onboard diagnostics systems developed in the 1980s.

Its introduction provided both home mechanics and professional technicians a means
of more easily determining what exactly is wrong with a vehicle through a series of codes.

OBD 1I also allowed for a considerably more sophisticated method of controlling
the engine, improve fuel efficiency, etc.

Although it was initially hated by car enthusiasts and mechanics, the system has
sparked a new industry of scan tools and other aftermarket devices, ranging from fuel
economy meters to engine performance tuners.

Text 17. Smart Key (Fob) and Flashing Turn Signals

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Screw-
sHirsch/Wikimedia Commons

The traditional metal key is fast becoming a living fossil in the auto industry. Smart
key fobs or smart keys are used for effortless engine ignition. They become the new stand-
ard, allowing engine ignition with the press of a button rather than the turning of a key.

Some even start the car as you approach. These were once just a novelty, with some
early designs resembling a credit card. The fobs are thought to make cars harder to steal,
although they can leave vehicles open to car hacking.

Another minor, yet important, automobile engineering innovation is the flashing
turn signal (indicator). Flashing turn signals let other drivers know your intentions. Early
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forms date to 1907, but the version patented in 1938 is the one now used widely and is
generally required on all street-legal cars.

These signals are required to blink on and off at a rate between 60 and 120 ‘blinks
per minute’. Older models used a thermal interrupter switch to provide the ‘blink’ but
these have been replaced with transistor circuits.

Text 18. Turbochargers Increase Energy Power and Fuel Efficiency

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today,
NASA/Wikimedia Commons

Turbochargers or turbos, have been used in production cars since the 1960s. They
are effectively a compressor that is driven by the cars’ exhaust gasses and force more air
into the engine’s cylinders.

More air leads to more power and can make a smaller engine perform outside of its
class. They are commonly used with Otto and Diesel cycle engines. The technology was
invented by Swiss engineer Alfred Buchi who received a patent for it in 1905. The tech-
nology would initially find applications in aircraft engines, especially during WWII
(World War II).

Today, car manufacturers are generally working to downsize their engines while in-
cluding turbocharged alternatives. This simultaneously boosts performance and increases
fuel efficiency.

Text 19. Cruise Control Paved the Way for Driverless Cars

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Santeri
Viinamdki/Wikimedia Commons

Cruise control was first developed by Ralph Teeter in the 1940s. He developed the
technology in response to his belief that uneven speeds caused accidents.

Teeter developed a servomechanism to help maintain the car’s speed by taking con-
trol of the throttle from the driver. Although unpopular when first introduced in the 1950s,
it now comes as standard in many cars today.

The addition of radar to cruise control in the early 2000s has taken the technology to
the next level. It has also paved the way for the advent of driverless cars.

Text 20. The Blindspot Mirror Helped Drivers Spot Each Other with Ease

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Josh Fer-
ris/Flickr

Blindspot mirrors, as the name suggests, are mirrors that are specially designed to help
the driver see areas around their car which are normally obscured from view. Usually attached
to a car’s side-view or wing mirrors, these simple devices helped make driving a lot safer.

However, innovations in mirror technology may render them obsolete in the not-
too-distant future. Interestingly, side view mirrors in and of themselves only began to ap-
pear in the 1960s. Prior to this many roads were unpaved and only had two lanes (one in
each direction).

Drivers only really needed to be concerned with the goings-on directly in front and
behind their vehicles.
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Text 21. The Pneumatic Tire Was Revolutionary

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today,
Geni/Wikimedia Commons

Yet another great innovation in automobile engineering was the development of the
pneumatic tire. In its simplest form, this consists of a simple donut of rubber filled with
compressed air that provides a more comfortable and effective means of absorbing shock
and carrying loads.

The first recorded patent for the technology was filed by Robert William Thomson
in 1845, in England. His design consisted of a hollow leather tire filled with, yes, you’ve
guessed it, air. Called ‘aerial wheels’, they proved to be less popular than Thomson’s solid
rubber tires of the same period.

With the rise in popularity of the bicycle in the late-1800s, interest in pneumatic
tires was reignited. And so, in 1888, John Boyd Dunlop, a veterinary surgeon from Bel-
fast, Northern Ireland, obtained patents for his bicycle pneumatic tires. For cars, the first
pneumatic tires were first developed by the French rubber manufacturer Michelin & Cie.

Text 22. LED Headlamps Were Also an Interesting Development

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Kickaf-
fe/Wikimedia Commons

LED headlamps are yet another important innovation in automobile engineering. They
first began to appear in around 2004, and have gone from strength to strength ever since.

Unlike their predecessors, LED headlamps tend to have longer lifespans and con-
sume less electricity compared to halogen, tungsten, and high-intensity discharge alterna-
tives. They can offer significant other benefits, too, including lower maintenance costs and
increased visibility.

From around 2006, the first series-production LED low beams began to be factory-
installed in vehicles like the Lexus LS 600h. The following year, the first headlamps to use
LEDs for all functions were introduced on the V10 Audi R8 sports car.

Text 23. The Rearview Backup Camera Helps Prevent Accidents

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Al-
tair78/Wikimedia Commons

The rearview backup camera, also known as a reversing camera or simply rear-view
camera, has made reversing your car a lot safer and more convenient.

Specifically designed to avoid collisions while reversing, these video cameras and
onboard screen setups effectively remove rear blind spots for the driver. But they are not a
new innovation.

Some of the first backup/reversing camera systems were used in a 1956 Buick Cen-
turion concept car. Consisting of a rear-mounted television camera, it sent images to a TV
screen located in the dashboard in place of a regular rear-view mirror. One of the first pro-
duction cars to feature this technology was the Toyota Soarer Limited UZZ31 and UZZ32,
which was only available in Japan in the early-1990s.

Aftermarket options for cars have been available for some time, but many produc-
tion cars today come with them fitted as standard. Some nations, including the U.S. and
Canada, now mandate that all new production cars must have them fitted by law.
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Text 24. Collision Avoidance Technology Is Another Significant Advancement

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-

and-inventions-of-automobile-engineering-from-the-first-engine-to-today, NTSB/Twitter

Yet another important innovation in the automotive industry are collision avoidance
technologies or systems (CAS). Also known as driver assistance systems, this technology
helps to prevent human error in collisions to prevent or reduce their severity as much as
reasonably practicable.

Modern systems tend to have a range of capabilities, from simple warnings to the
driver, to complete autonomous take over of the vehicle’s systems to avoid or mitigate an
impending accident.

In their most basic form, CAS’ consist of forward-collision systems which monitor a
car’s speed and the speed of the vehicle in front of it (if any). The system constantly moni-
tors the distance between the two vehicles and provides a warning if the driver, in the sys-
tem’s view, is getting too close.

In many countries today, new cars must come with autonomous emergency braking
systems to prevent potentially serious crashes. Other systems may also feature a lane de-
parture warning system that will warn the driver if they begin to stray out of their lane.

Text 25. Connected Mobile Apps in Cars Are Being Developed in Earnest

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-

and-inventions-of-automobile-engineering-from-the-first-engine-to-today, pxfuel

The growth of the Internet of Things (IoT) has also reached the automobile industry.
One area is the recent explosion in connected mobile apps especially tailored for use with
automobiles.

Having the ability to partially interface your mobile device with your car has been
around for some time, like Bluetooth connectivity, but there is a real push to develop APIs
to connect many other apps on your phone to your car. Today, many automakers are work-
ing closely with various app developers to make this a reality.

From infotainment to onboard car diagnostics, this area is predicted to see massive
growth over the next few years, according to Price Waterhouse Cooper.

Text 26. Vehicle Tracking Software, Remote Vehicle Shutdown, and Sentry
Mode Are Revolutionizing the Automobile Industry

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today

Another important innovation in automobile technology is the advent of vehicle
tracking software and remote vehicle shutdown and/or sentry mode.

Some brands, like Tesla, offer this as standard with their range of vehicles, while af-
termarket/third-party options are also widely available for many different vehicles.

Using a combination of GPS and 10T, today’s vehicle owners have a range of weap-
ons at their disposal to counter vehicle theft.

While there are some serious security risks with these kinds of innovations, many
believe the pros outweigh the cons.

Text 27. Regenerative Braking Is Yet Another Big Automobile
Industrial Innovation

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-and-in-
ventions-of-automobile-engineering-from-the-first-engine-to-today, Geni/Wikimedia Commons

247


https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://twitter.com/NTSB/status/1191750670451429376/photo/1
https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://www.pxfuel.com/en/free-photo-xdtqg
https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://interestingengineering.com/transportation/20-greatest-innovations-and-inventions-of-automobile-engineering-from-the-first-engine-to-today
https://commons.wikimedia.org/wiki/File:Flybrid_Systems_Kinetic_Energy_Recovery_System.jpg

Another big innovation in the automobile industry is regenerative braking. An ener-
gy recovery mechanism, regenerative braking slows down a vehicle by converting some of
its kinetic energy into a form that can be either be used immediately or stored until needed.
These systems usually consist of an electric traction motor that uses the vehicle’s momen-
tum to recover energy that would otherwise be lost as heat. Such systems not only improve
the overall energy efficiency of the vehicle but also extend the life of the braking system
due to the reduced wear on the braking system’s mechanical parts.

The technology has its origins in the late 1800s, and actually began to appear on
trains as early as the 1930s. Today, many automakers, including Toyota, Peugeot, BMW,
and Volkswagen, have begun to include them as standard, notably in VW’s BlueMotion
series of cars.

Text 28. BladeScan Technology Could Be the Future
of Automobile Headlights

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-
and-inventions-of-automobile-engineering-from-the-first-engine-to-today, Lexus

Currently, an option only on new Lexus, BladeScan technology is shaping up to be
another important innovation for the automobile industry.

Building on their expertise in LED headlights and adaptive high-beam headlights,
Lexus is now rolling out their next automotive lighting pioneering work.

BladeScan technology delivers more precise photometric control of the area of illu-
mination in front of the car, being accurate to within 0.7 degrees.

It also offers a broader distribution of light to brighten areas that would not normally
be illuminated with a conventional high-beam system.

Text 29. ClearSight Ground View and Rearview Mirrors

Sources: https://interestingengineering.com/transportation/20-greatest-innovations-and-
inventions-of-automobile-engineering-from-the-first-engine-to-today, Jaguar Land Rover
And finally, Jaguar Land Rover’s ClearSight ground and rearview mirror technolo-
gy is another potentially revolutionary innovation in automobile safety. Using a combina-
tion of cameras and a rearview mirror-integrated display, these devices provide the driver
with unprecedented views at strategic points around the vehicle.
[t was first unveiled by Land Rover at the February 2019 Chicago Auto Show and is
now available in their 2020 range of Rover Evoque.
“The Land Rover ClearSight rear-view mirror uses a rear-mounted camera to display
a wide-angle camera view of what’s behind your vehicle right on your rear-view mirror.
So even if you have tall people sitting in the back seat or your cargo area is piled high with
camping equipment, furniture, or moving boxes, you’ll have no problems backing up.’

3.4. Latest technologies, trends & innovations in automotive industry
Text 1. Autonomous Vehicles

Source: https://www .startus-insights.com/innovators-guide/automotive-industry-
trends-10-innovations-that-will-impact-automotive-companies-in-2020-beyond/#trend-one
Self-driving or autonomous vehicles (AVs) minimize the need for human drivers
and look poised to transform everyday transportation. Fleets of AVs expand the scope of
last-mile deliveries, reduce downtime, and aim to make public transportation relatively
safer. For example, by reducing accidents caused due to driver fatigue or negligence. AVs
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are equipped with advanced recognition technologies, such as Al-enhanced computer vi-
sion to identify obstacles along the route.

The US-based startup Intvo increases AVs safety by developing a pedestrian behav-
ior prediction technology. Unlike two-dimensional (2D) and three-dimensional (3D) object
detection technologies that consider limited parameters, their solution checks for head po-
sition, eye contact, and leg movements of the pedestrians, weather conditions, and assigns
a risk level. This reduces false positives in pedestrian detection and enhances the safety of
autonomous vehicles.

The US-based startup Udelv provides autonomous vehicles for last-mile deliveries.
It combines advanced Al algorithms and hyper-speed teleoperations for human-assisted
guidance in unique situations. The startup’s vans have a payload capacity of approx. 360
kg and reach speeds up to approx 100 km/h. The vans deliver groceries from nearby stores
and send out a push notification when the order arrives.

Text 2. Vehicle Connectivity

Source: https://www.startus-insights.com/innovators-guide/automotive-industry-
trends-10-innovations-that-will-impact-automotive-companies-in-2020-beyond/#trend-one

Nowadays, vehicles come with a tamper-proof digital identity that differentiates them
from other vehicles in the network. This enables easy tracking of vehicular data for various
use cases such as insurance, driver safety, predictive maintenance, and fleet management.
Sharing vehicular data helps not just the individual customer, but overhauls the entire mobility
ecosystem. Startups and scaleups develop vehicle connectivity that enable them to connect
and exchange data with other vehicles (V2V), an electric vehicle grid (V2G), public infra-
structure (V2I), as well as with new and emerging ways to utilize vehicle data (V2X).

British startup V2X Network offers a vehicle-to-everything (V2X) platform for au-
tonomous transactions that combines geo-networking and caching to enable low latency
real-time communication. The platform runs on distributed ledger technologies (DLTSs)
and allows for a high degree of scalability. The startup uses enterprise-grade encryption in
order to provide users control over their data to enhance security and privacy measures.

Israeli startup NoTraffic develops an Al-powered traffic signal platform that digitiz-
es road infrastructure management and connects drivers to the city roadways to manage
various traffic-related challenges. The data of all road users is streamed and processed in
real-time to empower smart mobility. The solution also serves as the base for additional
services such as micropayments and micro-mobility.

Text 3. Electrification

Source: https://www .startus-insights.com/innovators-guide/automotive-industry-

trends-10-innovations-that-will-impact-automotive-companies-in-2020-beyond/#trend-one

The depleting fossil fuel reserves and the harm to the environment caused by their
use call for promoting the use of electric mobility solutions. For greater adoption, electric
vehicles (EVs) need to address issues such as high price, poor battery, inadequate charging
infrastructure, fleet electrification, as well as powering renewable energy-based charging
grids. These challenges, along with the need to tackle increasing greenhouse gas emissions
across the world, are being solved with startups working on electrification solutions.

The US-based startup Lordstown Motors Corps makes an all-electric pickup truck.
The truck, EnduranceTM, is designed to be a sturdy work vehicle and comes with fewer
moving parts compared to traditional commercial vehicles, thus enabling easier mainte-
nance. It features 4 hub electric motors to provide a four-wheel drive and is capable of
traveling more than 250 miles (400 km) on a single charge.
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German startup ChargeX specializes in modular electric vehicle charging solutions. It
offers a modular EV charging solution that converts parking spaces into charging stations. The
startup’s platform, Aqueduct, is easy to install, has 4 charging modules with up to 22kW, pro-
vides monthly reports, and uses a Typ2 charging cable. The solution recognizes the power re-
quirements of every car and automatically controls the charging speed for each vehicle.

Text 4. Shared Mobility

Source: https://www.startus-insights.com/innovators-guide/automotive-industry-
trends-10-innovations-that-will-impact-automotive-companies-in-2020-beyond/#trend-one

With connected vehicles, new business models have come up that focus on shared
mobility as an alternative to traditional vehicle ownership. This enables mobility-as-a-
service (MaaS) and discourages unused vehicles. Such solutions meet the requirements of
a city or a business without adding new vehicles, thus reducing waiting time for fleets and
pollution caused by petrol or diesel vehicles.

The US-based startup Launch Mobility combines shared mobility solutions in a sin-
gle platform. It develops a platform for a range of shared mobility solutions. The platform
LM Mission ControlTM offers free-floating or station-based car sharing, advanced shuttle
services, shared dockless scooters, keyless rental programs, and peer-to-peer shared mobil-
ity. The LM Misszon ControlTM dashboard allows business users to manage their fleets.
Further, their drivers use out-of-the-box or white-labeled apps to manage reservations or
remotely access vehicles.

Singapore-based startup Beam develops electric scooters for urban mobility. It fo-
cuses on e-scooters to promote shared mobility in the Asia-Pacific region. Their scooters
use an aviation-grade aluminum frame and are customized for sharing, safety, reliability,
and durability. Users discover the nearest Beam scooter on the app and park it in visible
public spots after the ride. Further, the micro-mobility platform offers a sustainable alter-
native to short-distance rides and helps regulate traffic flow in cities.

Text 5. Artificial Intelligence

Source: https://www.startus-insights.com/innovators-guide/automotive-industry-
trends-10-innovations-that-will-impact-automotive-companies-in-2020-beyond/#trend-one

Artificial intelligence (AI) technologies such as machine learning, deep learning,
and computer vision find applications in robotic automation within the automotive indus-
try. These guide self-driving cars, manage fleets, assist drivers to improve safety, and im-
prove services such as vehicle inspection or insurance. Al also finds applications in auto-
motive manufacturing, where it accelerates the rate of production and reduces costs.

Indian startup RevitsOne offers an Al-powered fleet-management software that is suita-
ble for fleets of varying sizes. The startup’s vehicle management system provides insights into
speed, running vitals, and health information. Drivers benefit from Voicera ID, a voice-based
virtual assistant that helps them keep track of the information they need. Additionally, the
onboard speed recorder limits the speed to discourage dangerous driving behaviors.

The US-based startup Apex AI offers an integrated automotive data management
platform. Apex AI enables automotive companies to implement complex AI solutions.
Apex.OS runs on automotive electronic control units (ECUs) and offers robust, reliable,
and secure APIs to develop autonomous mobility solutions. ApexAutonomy offers mod-
ules to build 3D perception, localization, and control to enable autonomous vehicles. Last-
ly, MARV.Automotive is a configurable and extensible data management platform that
reliably transmits data from the vehicle to the cloud.
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Text 6. Big Data & Analytics

Source: https://www .startus-insights.com/innovators-guide/automotive-industry-
trends-10-innovations-that-will-impact-automotive-companies-in-2020-beyond/#trend-one

The age of big data and advanced analytics informs various decisions throughout the
lifecycle of a vehicle. Data gathered from vehicles enables predictive maintenance, in-
forms managers about their fleets, and alerts concerned authorities in case of accidents.
Moreover, customer automotive data finds applications in driving sales, optimizing supply
chains, and enhancing product design for newer vehicles. Startups and emerging compa-
nies develop big data solutions to help automotive manufacturers, as well as ancillary in-
dustries, streamline their operations to maximize their margins.

The US-based startup Procon Analytics leverages big data to offer a solution for au-
tomotive finance. The solution captures millions of data points in real-time and analyzes them
to enable lenders to instantly assess and reduce risk. This allows Buy Here Pay Here
(BHPH) dealers to expand their businesses and extend credit to high-risk customers. Fur-
ther, this also offers software solutions for fleet and asset tracking as well as connected cars.

Swiss startup Unit8 uses big data and analytics to offer digital solutions for various
industries. For the automobile sector, the startup develops predictive models that encour-
age car companies to improve marketing or operations and increase their revenue. These
models provide insights into product build, price, as well as after-sales service.

Text 7. Human-Machine Interfaces

Source: https://www.startus-insights.com/innovators-guide/automotive-industry-
trends-10-innovations-that-will-impact-automotive-companies-in-2020-beyond/#trend-one

As self-driving cars and connected cars transform the automotive landscape, it will
fundamentally change how drivers interact with vehicles. Human-machine interfaces
(HMI) use voice-based or haptic feedback to operate vehicles.

These expand the scope of how and what aspects of a car that a user may control.
Consequently, such interfaces make the driving experience safer and more enjoyable.

Another form of HMI includes smart virtual assistants who help drivers and riders
interact with the vehicles and other service providers.

The US-based startup Awayr creates advanced HMI solutions for connected cars and
autonomous vehicles. Awayr develops human-machine interfaces for vehicles, unmanned
aerial vehicles (UAVs), and robots. The startup works with automotive original equipment
manufacturers (OEMs) to decrease HMI development cycle time and enhance the safety of
interfaces.

Awayr also builds solutions to manage driver attention in unconventional situations,
such as autonomous vehicles that may occasionally need human intervention.

German startup Apostera offers an advanced driver-assistance system (ADAS). The
startup’s platform combines augmented reality (AR), smart camera, and surround-view
monitoring to illuminate the route on turns, curves, slopes as well as complex junctions.
This assists the drivers in keeping lanes, prevents collisions, and enables autonomous driv-
ing options.

Moreover, the solution is customizable to any car model or specific OEM require-
ments.
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Text 8. Blockchain

Source: https://www.startus-insights.com/innovators-guide/automotive-industry-
trends-10-innovations-that-will-impact-automotive-companies-in-2020-beyond/#trend-one

Blockchain enables multiple applications in the automotive industry. These include
sharing vehicle data over a secure network for connectivity and shared mobility solutions
such as ride-hailing, urban transportation, and deliveries. Moreover, blockchain finds ap-
plication in verifying the supply chain of spare parts or making sure that the raw materials
and spare parts are sourced exclusively from legal and trusted sources.

British startup Cube Intelligence develops a blockchain-based security platform for
autonomous vehicles. The startup’s technology utilizes hash codes to block malicious at-
tacks or hacking attempts on autonomous cars and connected cars. The hardware used
gathers real-time data on mobility and emissions. Additionally, Cube Intelligence offers
ride-hailing and valet parking services for AVs, as well as smart parking management sys-
tems.

Israeli startup DAV offers a decentralized autonomous vehicles platform based on
blockchain technology. The platform allows autonomous vehicles to discover AVs, service
providers, or clients around them. The vehicle-to-vehicle (V2V) communication is either
on-blockchain, with smart contracts, or off-blockchain using DAV’s protocols. The startup
develops protocols for drone charging networks, drone flight planning, and open mobility.

Text 9. 3D Printing

Source: https://www.startus-insights.com/innovators-guide/automotive-industry-
trends-10-innovations-that-will-impact-automotive-companies-in-2020-beyond/#trend-one
3D printing helps the automotive industry in three primary ways. Firstly, it enables
rapid prototyping with 3D printed models that accelerate the design and testing phases of
production. Secondly, it allows manufacturers to print spare parts to match their require-
ments. Lastly, additive manufacturing of composite materials leads to automotive parts
that are lighter, stronger, and more durable.

Swiss startup 9T Labs employs additive manufacturing to produce carbon composites
for use in the automotive industry. The startup’s design software Fibrify optimizes fiber
placement and automates equipment production with additive fusion technology to mass-
produce carbon fiber products. The 3D printed composites are more affordable, lightweight,
dimensionally stable, corrosion-resistant, and also offer increased strength and stiffness.

[talian startup Moi combines thermosetting composite materials and 3D printing to
manufacture high-performance parts for the automotive industry. Moi uses continuous fi-
ber manufacturing (CFM) technology, robotic intelligence, and digital fabrication to de-
posit fibers. As a result, the solution is easily scalable for producing composites for panels,
frames, and interior components. The startup also serves other industries, such as aero-
space, construction, and biomedical.

Text 10. Internet of Things

Source: https://www .startus-insights.com/innovators-guide/automotive-industry-
trends-10-innovations-that-will-impact-automotive-companies-in-2020-beyond/#trend-one
In the automotive industry, IoT enables secure communication between vehicles as
well as vehicles and infrastructure components. The technology improves road safety,
solves traffic congestion, and reduces pollution and energy expenditure with better fleet
management. Startups and emerging companies develop advanced sensing technologies to
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gather more data about the vehicle as well as allow the vehicle to understand its surround-
ings. The technology also automates payments for fuel and tolls.

Operating from Germany and the US, EcoG is a startup offering an loT-based operat-
ing system and platform for Electric Vehicle (EV) charging. The startup provides manufac-
turers with tools that make the development and maintenance of EV charging infrastructure
simple, fast, and scalable. It also allows operators to integrate services and microservices in
the chargers to make the charging process profitable. In addition, the solution works with
any EV charger and enables new features to be shipped throughout the network.

Canadian startup KonnectShift provides IoT solutions to optimize fleet and asset
management. The startup develops Konnect — GS01, an automatic electronic logging de-
vice (ELD) to continuously track vehicular health. The solution includes route planning
and optimization for real-time dispatch, advanced analytics to enable alerts regarding driv-
ing, vehicles, and fuel, predictive maintenance alerts to reduce downtime, as well as de-
veloping driver management apps.

Text 11. Magic Body Control and Electric Cars

Source: https://www.pouted.com/top-10-latest-technologies-in-automotive-industry/

Magic Body Control: It is one of the latest technologies of Mercedes-Benz which
has been a leader in the automobile and vehicle spare parts industry. With an idea such as
this, it is obvious that this company isn’t prepared to give up its position in any way. This
brand is known for its Active Body Control which it plans taking to a new level entirely
through this innovation. A sensitive camera technology is what Magic Body Control en-
tails. The road surface will be read and detected up to around 200 feet thereby making
end-users have the perfect driving experience.

Electric cars: The popularity of non-renewable energy seems to be waning by the
day. Also, experts have predicted that its reservoir will only decline with the passage of
time. Given negative trends and developments such as these, there is a need for automobile
companies to look beyond producing cars that make use of these sources of energy. This
has given birth to the advent of electric cars.

As a proof that these cars are getting increasingly popular, their sales have been able
to go above 10 million units which is a remarkable achievement. Brands such as VW,
Daimler AG, and General Motors have started considering how to take advantage of this
innovation by producing more electric cars.

Text 12. Improved Pricing and Driverless Technology

Source: https://www.pouted.com/top-10-latest-technologies-in-automotive-industry/

Improved Pricing: The advent of Blockchain technology is beginning to have some
major effects on most industries all around the world. Automobile industry seems to be
one of these as it has always struggled with issues related to counterfeit parts over the
years. However, with the emergence of blockchain capabilities, this method has been
solved in the best way possible. Not only have the overall strategies for pricing improved,
but there has been transparency within the industry as well.

Driverless Technology: Companies in the automobile industry seem to be hitting
new heights regarding the innovations daily. This is evident in the introduction of autono-
mous vehicles. The benefits that these vehicles do offer to users and owners are mouth-
watering. For instance, there will be an effective management of traffic, better passenger
comfort and a reduction in the rate of accidents. It is a technology that has been introduced
to provide a higher level of safety for road users while driving from one place to another.
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Text 13. Big Data Innovation and Predictive Maintenance

Source: https://www.pouted.com/top-10-latest-technologies-in-automotive-industry/

Big Data Innovation: Automobile industry doesn’t want to be left out of the benefits
that big data technology does offer. Major brands such as Toyota and Ford are making
plans for designing cars with interconnected features in lots of ways. They want to get in-
fotainment systems launched. This will provide a means through which the mobile phones
that are making use of operating systems such as iOS and Android will be interconnected.
The major idea behind big data innovation is to enable users from various platforms to
communicate effectively. It is beginning to become a reality in the mobile industry.

Predictive Maintenance: A few years back, the repair and maintenance of cars were
based on guesswork. Car owners don’t know when their tires need to be repaired or re-
placed. This made some of them spend money unnecessarily. However, through the intro-
duction of advanced self-diagnostic features, this problem is solved in the best way possi-
ble. Any time there is a problem with your vehicle, you get alerted. This will ensure that
you carry out proactive measures to help your car be in the best condition. With a system
such as this, your car will be able to serve you efficiently.

Text 14. Smart Cars and Protection of Data

Source: https://www.pouted.com/top-10-latest-technologies-in-automotive-industry/

Smart Cars: If you are thinking that you have seen the best of what the automobile in-
dustry can offer after using an electric vehicle, then you could be shocked by its introduction
of smart cars. These cars are 100% data-driven and no doubt that they will offer users a bet-
ter driving experience. Jaguar Land Rover seems to be one of the companies leading this
technology at the moment which is based on usage of data. Although these cars make use of
hardware, they are majorly dependent on software for optimal performances.

Protection of Data: This continues from the above technology about smart cars com-
ing into existence. Given the fact that the use of data to store details is now beginning to be-
come pronounced in the mobile industry, companies are introducing various technologies to
ensure that users’ data are protected. A proof of this was when General Motors experienced
a cyber-attack and hackers took over a few vehicle functions. This has made companies be
innovative about ensuring that such a challenge is handled in the best way possible.

Text 15. Distronic Technology and Teen Driver Technology

Source: https://www.pouted.com/top-10-latest-technologies-in-automotive-industry/

Distronic Technology: Mercedes Benz isn’t resting on its laurels in any way as it
tends to be bringing in some of the best innovations which the automobile industry has ev-
er seen. The Distronic technology introduced ensures that car users and their passengers
are comfortable while being held in traffic jams. Radar is what the functionality of this
system is based on and it makes use of stereo camera technology (advanced). As soon as
it gets activated or initialized, your Benz is going to be following the vehicle in your front.
Your car will even have the ability to manipulate around bends all by itself.

Teen Driver Technology: It is always a nightmare handing over the keys of your car
to a teenager. With sophisticated features integrated into some cars, you will not have to
bother again. For instance, the Teen Driver feature of Chevrolet enables you to get alerted
whenever a teenager has gone beyond a particular speed limit. Also, whenever seatbelts
aren’t made use of, the stereo will be disabled. There are lots of mouthwatering features
which this technology does offer to ensure that teenagers are 100% safe while driving.
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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. METOANYECKHE PEKOMEHJAIINN
110 OPTAHUBAIINHN CAMOCTOATEJ/IbBHOHU PABOTbI
INDEPENDENT WORK GUIDE

5.1. PekoMeHanuu 1o opraHu3au padoThl C TEKCTaMHU IS YTeHMS

Y106l HAayuUTHCS MOHUMATh U IEPeBOUTh WHOS3BIYHBIA TEKCT, HEOOXOJMMO B
MepBYIO ouyepe/lb HAyYUTh CTy/IeHTa BbIIEISITh U MOHUMATh COJlep>KaHue Ha YpPOBHe MmekK-
cma, absaua v npednodiceHus, a Takxke auddepeHITMpoBaTh OCHOBHYIO M BTOPOCTeIleH-
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 npeficrapiiser cobo CIIOXHOe CyXXJleHHe, 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 yallle BCero B 3ar0JIOBKe MJIM B CAMOM Hauajie TeKCTa.

TekcToBbIM npedukam TpeiCcTaBiisieT 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. €. TIpeJIMeT, siBJieHhe, COObI-
THe, 0 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-
IOIIUM TT0CJIe 03HAKOMJIEHUSI C COJlepXKaHHheM TeKCTa.

Tema yacTo coobiilaeTcsi B 3ar0JIOBKe WM B MIePBOM IpeyiokeHuHr TeKcTa. [IoHsATh
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 3JIEMEHThbI, B KOTO-
PBIX 3aKJIF0YeHA OCHOBHAsi CMbICIOBasi UHpopMalivs Tekcta. OHU Ha3bIBAIOTCS «KJIHOYe-
BbIMU ¢parMeHTaMu» (CJIOBO, CJIOBOCOYeTaHWe, MpeJJIodKeHre, TPYIIa IMpeyioKeHui).
Kaxxnipii1 ab3ar; nMeer KiroyeBoe IpejiokeHUe — «ab3aiHyio ¢pasdy», ecim ux o0beu-
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 (UHOYKmMu6BHAast CTPYKTypa — U3JI0KEHHe MBICITH OT YaCTHOTO K OOIeMy); B) B BepX-
Hel Y 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, hobecmbobaHue u paccyxcoeHue. Tak, spo 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 TIOJIOXKeHUU Jiell, @ TaKXKe KOMOMHUPOBAHHBIN THIT MH(pOpManuu (coobiie-
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 pekoMeHAAIIUH VIS CTYAeHTOB
5.2.1. YmeHue ¢ NOJHBIM NOHUMAHUEM NPOHUMAHHO20

[lenb — MOJIHOCTBHIO MOHSIThH COflepXKaHue TeKCTa, BhIJIeJIUTh IMIaBHYI0 MHGOPMAIIUIO,
nepefiaTh CoJiep>KaHue, OIeHUThb ero, CPaBHUTD C y>Ke N3BeCTHBIM paHee.

Aneopumm

1. [lepen uyTeHHEM CITPOTHO3UPYHTE TI0 3aTOJIOBKY COMlep>KaHHe TeKCTa.

2. YuTaiiTe TEKCT C MOJHBIM [IOHUMaHUeM, T.e. CTapalTech Kak MOXHO TO4YHee I10-
HATH COJlep>KaHue U CMbICIT YATAeMOro.

3. IIpoBepbTe, HACKOJIBKO XOPOIIIO BBI MOHSIIM COMepKaHWe M CMBICT TeKcTa. Jljis
3TOr0 HEOOXOIUMO:

— OTBETUTDb Ha BOIIPOCHI K TEKCTY, MO3BOJISIIOIIYE BbIIEIUTD JIeTaJIH;

— CaMOCTOSITEJTLHO ITOCTaBUTh BOTIPOCHI K TEKCTY;

— COCTaBUTb Pa3BepPHYTHIN IJIaH MPOYUTAHHOTO.

4. JIns moJiTOTOBKY Nepeckasda TeKcTa HeobXoIuMo:

— HATU B TEKCTe U BBIITMCATh OCHOBHBIE KJTIOUeBble CJIOBA U BbIPAXKEeHUS;

— COCTaBUTb MOCJIeJIOBATENIbHOCTD (PAaKTOB U COOBITHI;

— W3JIOXKUTD COfIepXKaHVe TeKCTa C OTIOPOM Ha KITIOUeBbIe CJIIOBA Y BHIPAYKEHHUSI.

5. lnst xapakmepucmuKu Kakoro-inbo 00beKTa TeKCTa HeoOXOuMO:

— OIpeieJIuTh 0OBEKT XapaKTepPUCTUKHY;

— BBINKCATD CJIOBA U BHIPAXKEHWsI, OTHOCSIITHECS K OIpeIesisieMOMY OOBeKTy;

— OIMcaTb 0OBEKT;

— BBICKA3aTb CBOE MHEHHE O HEeM.

6. Jlnis mogrotoBku BbickaswblBaHus 1o mpobiieMe TEKCTa CJIeAyeT:

— OIpeIeNTUTh UCXOIHbBIN Te3HUC;

— OIpe/ieJIuTh OCHOBHOM MaTepuall Jijisi apryMeHTUPOBaHUSI;

— BBINUCATh KJIFOUEBbIe CJI0BA U CJIOBOCOYETAHMUS;

— apryMeHTHPOBaTh Te3HC;

— MIPUBECTH TIPUMepHI.

7. ns obcyscdeHus npobiembl TeKCTa Clemyer:

— BBIJIEJTUTD TIPeIMeT 00CY K/IeHuS;

— BBIJIEJTUTH WHGOPMAIIHIO O TTPeIMeTe;

— BBINUCATh KJIFOUEBbIE CJI0BA U CJIOBOCOYETAHMUS;

— BBIPA3UTh CBOE OTHOIIIEHHE K MPeIMeTY;

— apryMeHTHPOBaTh CBOIO TOYKY 3PEHMS.

8. Jlnst pepepupobBaHus TekcTa HeOOXOAHUMO:

— 3a(PUKCUPOBATh OCHOBHbBIE OTIOPHBIE ITYHKTHI;

— pacripefiesiuTh UH(pOPMAITUIO TI0 CTelleH! BaKHOCTH.

9. lns anHomupoBaHus TeKcTa ciefyer:

— 3aPUKCUPOBATh TEMY U ITIaBHYIO MBICITb;

— BBIPA3UTh CBOE OTHOIIIEHHE.
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5.2.2. YmeHue ¢ noHUMaHUeM 0CHOBHO20 codeplicaHus

[enpb — nmomy4uTs 06111yI0 MHGOPMAILIUIO O COJIeP>KaHUU TeKCTa, BbIJIeJIUTDH TJIaBHYIO
MBICJTb, BBICKA3aTh CBOE OTHOIIIeHHe K TIPOYUTAaHHOMY.

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 BpeMs uTenus mogdepKUBaiTe WM BBIMCHIBAMTE CJIOBOCOYETAHHUS U IIped-
JIOXKEeHUsI, HeCyIre OCHOBHYIO0 UHGOPMaIUIO.

6. [TpoBepbTe, MOHSUIN JTU Bl OCHOBHBbIE (aKThl TEKCTA, ONIPe/ieJIUTe ero OCHOBHYIO
MBICJIb. J1J15 3TOro HeOOXOIUMO:

— BbIOpATh 3ar0JIOBOK M3 MpeJjlaraeMbIX BApUAHTOB WK CHPOPMYIHMPOBATh CaMOMY;

— pa3JeNiuTh TeKCT Ha CMBICJIOBBIE OTPE3KHU;

— OTBETUTb Ha BOIIPOCHI, BBIJIEJISIOIIEe OCHOBHYIO MHMOPMAIIUIO.

7. J1J1s1 TOATOTOBKY BBICKA3bIBAHUS CJIe/TyeT:

— cpopMyIMpoBaTh ITIABHYIO MBIC/Ib TEKCTa;

— CKa3aTh, YTO BbI Y3HAJIKA HOBOTO;

— KpaTKO U3JI0KUTh OCHOBHbBIE UJIeU TeKCTa;

5.3. PekoMeHaIuu il HalMcaHuA pedepaToB, aHHOTAITUI

Pedepar, cocraBieHHbIN TI0 OJJHOMY HWCTOYHUKY, HA3bIBAETCS MOHO2PAPUUECKUM.
CrpykTypa pedepara cTporo ycraHoBjeHa. OH COCTOWT U3 JIBYX 4YacTei: 3a20/10604HOU U
cobcmBeHHo pedpepamubHoli. B 3arooBOYHOM YaCTHU OTPaXkaeTcsi Ha3BaHUe MepBOUCTOY-
HUKa, paMUivs aBTOpa M OuOMorpaduyeckre JTaHHble (MeCTO U3[aHUsl, U3AaTesIbCTBO,
roj U3JgaHusl).

Tekct cobcTBeHHO pedepaTMBHOM YaCTH CTPOMTCSI HAa OCHOBe BbIJIeJIEHHBIX TIPU
YTeHUM KIJIIOYeBBbIX CJIOB W KIIIOUEeBBIX (parMeHTOB, OOJBIIMHCTBO M3 KOTOPBIX MOTYT
OBITH TEPMUHAMU B JAHHOW CIIelIMaJIbHOM 00JIacTH.

Pedepat, cocTaBiieHHbIN 0 HECKOJILKMM paboTaM Ha OJIHY TeMy, Ha3bIBaeTcsl 00-
30PHBIM.

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... — Kparko 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 crartbe 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, uzobpaxaercs. ..

Secondly it is revealed that... — Bo-BTopbiX, 06HapyXuBaeTcs, 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[TogBoss uror...

5.3.2. Aneopumm cocmabnenus pedepama

1. OdopmuTte 3aroI0BOYHYIO YaCTh: 3alMIINTEe Ha3BaHKe IePBOMCTOYHUKA, (pamu-
JIMIO ¥ MHUIMAJIbl aBTOpaA (aBTOPOB) U OubMorpaduueckue 1aHHbIe.

2. IlponymepytiTe ab3aIibl TEKCTA.

3. TIpocMmoTpuTe TEKCT U ompeJieJIuTe ero IJlaBHYIO 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 o6pa3oM Bbl COCTaBUTe JIOTUUECKUM TIJIaH TEKCTa.

6. O6aymaiiTe OCIeAOBaTEIbHOCTb PACIONIOXKEeHUs ITYHKTOB TIaHa.

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 PSIIOB COCTaBbTe TeKCT pedepaTa, UCIOJb3ys 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-
CKa3aTb CBOe MHEeHHe 110 MpobiieMe...

I would like to clarify... — 5 xoTesn 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 TpOTUBOMOJIOXKHOE MHEHHUE.

I can’t agree with the author’s opinion. — § He Mory pa3nenuTb MHEHHe 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 coryacen 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 BnoyiHe 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 PaBkbl, HO...

I would like to mention that... — XoTesoch Obl yIOMSHYTb, YTO...

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 1 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 Ie4YaTHOM IMPOM3BeJIeHUU, HU3JararoIas cojiep-
’KaHUe B BUJIe IIepeyHsi ero OCHOBHBIX BOITPOCOB. AHHOTAIIMS AaeT IpefiCTaB/IeHUe TOJIbKO
O xapaKTepe OpUrvHasia (KHUTA, CTAThs U T. [I.), O €ro CTPOeHuH (llepedeHb BOIIPOCOB), O
ero HazHayeHUM (Ha KOI'0 OPUTMHAJI paCCYMTaH), a TakXke 06 oObeMe opUrvHasa (Koiaude-
CTBO CTPaHMIT). AHHOTAITMU ITHIITYTCS KaK Ha SI3bIKe OPUTHHAja, TaK U Ha POJIHOM SI3BIKe.
[Tpu cocraBieHWHd aHHOTAIUU HCIOJIBb3YIOTCS sI3bIKOBbIe Kiuiie. O6beM aHHOTAIUU CO-
craBisieT 0,5 CTpaHUIIBI.

CTpyKTypa aHHOTaIuu cTabmwibHa. OHA COCTOUT U3 3ar0JIOBOYHOM YacTH (Ha3BaHHe
opuruHama, dbaMuIusl aBTOpa, U31aTeJIbCTBO, MECTO U JaTa M3JaHus u jap.). Hamvcanue
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 TOJITeM TeKCTa.

Kiuie, vcnosnb3yemMble pYU COCTaBJIEHUM aHHOTAIIUU:

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 6oi600bl 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 KoHIle aHHOTAIlMK yKa3bIBalOT GaMWINIO, UHUIMAJIBI COCTaBUTENs, $aKyJIbTeT,
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 IpefCTaBiisseT COOOM TeXHOJIOTUIO aKTUBHOM ITO3HABATEJIb-
HOM J1esITeIbHOCTH CTYJIEHTOB, B OCHOBE KOTOPOM JIeXXUT pa3pab0TKa B XOJie CaMOCTOSI-
TeJIbHOW (TPYNIOBOM WM WHJIUBUAYaJIbHOM) MCCIe0BaTeIbCKON J1esITelIbHOCTH pa3ivd-
HbIX TUIIOB IIPOEKTOB — IIepPCIIeKTUBHBIX 3aJIaHWM, HAIlpaBJIeHHbIX Ha pellleHue 3a/1ad
MIPaKTUKHU.

Y4acTHHKM TPOEKTHOM AesTeJIbHOCTH JOJDKHBI OTBETUTh Ha BOITPOCHI:

1. YUto sBMsieTCsI 11eJ1bI0 TPOEKTHOM JIeITeIbHOCTU?

2. B 4em akTyasibHOCTb (OPUTUHAIBHOCTD, [IEHHOCTD) Meu ITPoeKTa?

3. Ha pellleHre kakvx 3ajja4 MPaKTUKW OH Oy/ieT HarpasJieH?

4. KakoB OypeT pe3ynbTatr (IIPOIYKT)?

5. 'me oH MoxeT OBbITh IPpUMEHeH?

6. Kak oH MOoXXeT U3BMeHUTh CUTYyallUi0?

Tunwt npoekmob 6 Gyse:

— uccnedoBamenbCcKue TTPOEKTHI, MOYMHEHHbIe JIOTHKe UCCIIeJIOBAaHUSI U UMelollre
CTPYKTYPY, IPUOJIM>KeHHYIO WU TTOJTHOCTBIO COBIIQJIAIOITYI0 C HAYUYHBIM HCCIIeJIOBAHUEM;

— UHEOPMAUUOHHbIe TIPOeKThbl (MOIyJib MCCJIe[IOBAaTeIbCKOr0), HAlpaBJieHHble Ha
MOMCK, 3HAKOMCTBO U IIpeficTaBjieHre UHGOPMaIluy;

— NPAaKmMuKoopueHmMupoBaHHble TIPOeKThI, UMelole MpodeCcCUOHAIbHYI0 HalpaBs-
JIEHHOCTb, pe3yJibTaT KOTOPbIX OPUEeHTUPOBAH Ha COIUa/IbHble MHTepeChl CaMUX CTYJIeHTOB.
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[Ipomecc paboThl Haj MPOEKTOM MHOIOCTyNeHYaThii. B Tabimie mnpeacTaBieHbl
3Talbl U CoJiepXKaHKe MMPOeKTHOM JIesTeJIbHOCTH.

Jranbl padboThI

Copepaxanue padoThI esITeJIbHOCTh CTYJIeHTOB

HaJI IPOeKTOM p P o R4

ITodzomo6ka OrnpenenieHrie peaJibHOM CUTYaIlH, ee | AHAJIM3UPYIOT CUTYAIMIO, BbI-
OCMBICJIeHUe, POXKIIeH e 3a/laur SIBJISIIOT TIPO0JIeMy, pacCMaTpH-
(mpobJieMbl) U3 ONMCAHUS CUTYallUK, |BalOT aKTyaJIbHOCTD ee pellie-
MOCTaHOBKA BOIIPOCOB HUS

IIpoero3upobarue | [IporHo3 nu3amMeHeHUs1 CUTYaIuy, 1o- | O6cyxaatot. [[porHo3upyoT.
U UenenonaeaHue |CTaHOBKA JIMYHOCTHBIX Y KOJUJIEKTUB- | OmnpenessioT 1eiu
HBIX ITeJIel, UX OCO3HaHUe

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 Ipo- 10T KpUTEpPHH OIIeHKU pe3yiib-
11ecca 1 pe3ybTaToB. Pacripeniesienye |TaToOB

3a/1a4 MeXXy YjieHaMH TPYIIIT

Peanuzauus C6op nnpopmaru. Pabota Haji 11po- | BBITIOMHSIOT CBOIO YacCTh IPO-
eKToM. PellleHre MpoMeXxyTOYHbIX ekta. [I[pomexxyTouHoe 06Cyx-
3ana4. [lomy4yeHue 3amyiaHMPOBaHHBIX |JleHHWe X0Jla pealn3alyy Ipo-
pe3yJbTaToB eKTa

OdgopmneHue u | Popmbl NpeJiCTaBIeHHS] YCTHOTO U OTumMTBIBAIOTCS, 0OCY>K/IAIOT,
npedcmabneHue |MUCbMEHHOTO oT4deTa. ONMOHUPOBA- |TPECTaBIISIOT Pe3yJIbTaThI IS

HUe BHEeJIPeHUsI B IPAKTUKY
Monumopure u  |HHTepriperaniyst U aHanus nporecca | AHaJIU3UPYIOT, UHTepIIPeTH-
pedgaexcus Y pe3ysbTaTa. BHelHss onieHka. Pe- |pytoT, o1leHMBaloT 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 KaXX[J0I'0 YJIeHa IIPOeKTHOW IPYIIIbLI B COOTBETCTBUU C ero MHVBU-
IyaJIbHBIMU BO3MOXXHOCTSIMU;

— XapakTep MPUHHUMAaEMbIX pellieHruH, 00IeHus, B3aUMOIIOMOIITH;

— WIyOMHA NMPOHUKHOBEHUs B IpobJieMy, MpHUBJieYeHHWe 3HAHWM U3 JAPYrux obiia-
CTeu;

— 3CTeTHKa 0GOPMJIEHUS Pe3yJIbTaTOB MPOEKTa;

— yMeHHe apryMeHTUPOBaTh, IOKAa3bIBaTh, JejlaTh BbIBOJbl M 3aK/II0YEHHs, OTBe-
YaThb Ha BOIIPOCHIL.
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5.5. O01IHe MpaKTHYeCKHe PeKOMEeH AU /ISl H3Y4YaloIUX HHOCTPAHHBIH SA3bIK

BrajieHvie MHOCTpaHHBIM SI3bIKOM Ha COBPEMEHHOM 3Talle pa3BUTHs 00OIlecTBa WI-
paeT BaXkKHYIO poJib B GOPMUPOBAaHMH JIMYHOCTHU 4YeJIOBeKa, CBUETENIbCTBYeT O ero BBICO-
KOM 00pa30BaTesIbHOM U KyJIbTYPHOM YpOBHe. M3y4eHue MHOCTpaHHOTO f3bIKa, C OJHOMU
CTOPOHBI, 3aHATHe JI0BOJILHO YBIJIeKaTellbHOe, a C IPyroM — O4YeHb Herpocrtoe. ITomumo
VHTepeca U KeJlaHUsl OHO TpeOyeT OOJIbIIMX YCUIMK U TepIieH!rs], 3HAYUTeIbHbIX BpeMeH-
HBIX 3aTpaT, HOCTOSIHHOM CUCTEMAaTU4YeCKON pabOoThI.

JJ1s1 opraHy3anuu yCIelllHOM CaMOCTOSITeIbHOW paboThI 110 OBJIaJIeHUI0 MHOCTPaH-
HBIM SI3BIKOM IIpejijlaraeM BaM HEeCKOJIbKO IIPaKTUYeCKUX COBETOB:

1. PerynsgpHO 3aHMMaiTeCh s3bIKOM. He nomyckaiiTe JUIMTeNIbHBIX 1epepblBOB, TaK
KaK Iporiecc 3a0bIBaHMS MHOSI3bIYHOM MHPOPMALIUK IIPOMCXOJUT OBICTpee, 4eM B POJIHOM
A3bIKe.

2. CocraBiisiiTe COOCTBEHHBIN IJIaH pabOTHI HAJ SI3bIKOM Ha JleHb, HeJlelt0, MecsIl U
CTapanTech ero BBIIOJIHATE.

3. dukcupyiTe CBOU IOCTW)XEHHsS B U3y4YeHUMM WHOCTPAaHHOIO s3blka. llomuwuTe,
A3bIK — OecripeiMeTeH M Oe3rpaHUyeH, U KaK[0e YCBOEHHOe CJIOBO WM SIBJIeHHe SI3bIKa
oboraiaeT Baly 3HaHUS.

4. CrapaiiTech cieyiaTh CBOM 3aHSITUSI pa3HOOOpAa3HBIMU U UHTEepeCHBIMH, WCIIOJIb-
3ysl pa3/InuHble BUJIbI AesiTeIbHOCTU: pabOTy HaJl IPOM3HOIIEeHHEeM, BBIIIOJIHEHWe TpaMMa-
TAYeCKUX YIPaXHEHWH, IepeBOJl, YTeHWe BCIIyX, IPOCIIyIIMBaHWE ayAuOKacceT, IIPO-
CMOTP TeJlellporpamM, BUIEOKacCeT WIA JIUCKOB C IIOBTOPEeHHWeM U UMUTAler AUKTOpa,
COCTaBJIeHWe HeOONbIINX CUTyallud M pacCKa3oB, MCIOJIHEHHe [eCeH Ha WHOCTPAaHHOM
A3bIKe U JIP.

5. Crapaiitech 60JIbIIIe YYUTh HAU3YCTh CTUXOB, [TeCeH, CUUTAIOK, TIOTOBOPOK, JUa-
JIOTOB, BBIP@KEHUI pedeBOr0 3THKeTa, (PparMeHTOB TeKCTOB. Bce 3TO TpeHupyeT Bairy
[IaMATh, PaCIIUpseT Ballld 3HaHUS MHOCTPAHHOI'O s3bIKa.

6. bynbTe HaCTOMYMBBEI U TeplleJIMBBl B U3y4YeHUH $3bIKa. 311eChb, KaK HUTAe, Heu-
CTBYeT IIPUHIIMI Ilepexo/ia KOJIM4YeCTBeHHbIX U3MEeHeHN! B KaueCTBeHHble. by/ibTe akTUB-
HbI, Y4aCTBYWTe BO BCEX MEpOIIPUATUSX Ha WHOCTPAHHOM $3blKe, HacTpavBalTeCh Ha
ycnex U JobuBanuTecs ero.
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