NMHCTUTYT
PA3PABOTUHMK

denepalibHOE areHTCTBO 10 PHIO0JIOBCTBY
DenepanbHOE rOCcyIapCcTBEHHOE 010 KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHUs
«KanuHuHrpaaCKuil rocyAapCTBEHHBINM TEXHUYECKUIT YHUBEPCUTETY
(®I'bOY BO «KI'TY»)

banTuiickas rocynapcTBeHHas akaaeMusi pplOOIPOMBICIOBOrO (hioTa

YTBEPXIAIO
Jlupexrop nHCTUTYTA

AOKYMEHT NOANUCAH 3NEKTPOHHOM NOANUCHIO
BrAP® ®rsoy BO «KIrTy»

CBEJIEHWA O CEPTUGUKATE 3N
Ceprudmrar:

0£814£4c28d9fc1£66ebdTefef83ca
Bnaneney; Epmakos Cepreit Bragummuposuy
Aevictautenen: ¢ 05.07.2024 no 28.09.2025

P

STAPD

@OH/1 OLIECHOYHBIX CPEJCTB
(mpusIoKeHue K paboueii mporpaMme JUCIUILTHHBI)
«[TPO®ECCUOHAJIbHBIN AHTJIMICKUIA SI3BIK»

OCHOBHOMH NpodeccHoHaNbHOM 00pa30BaTEbHOM MPOrpaMMBbI CIIEUAINTETA

II0 CNIENNATbHOCTH

26.05.07 QKCINIYATAIUA CYJOBOI'O DJIEKTPOOBOPY1OBAHUS
N CPEACTB ABTOMATHUKHA

Crnennanu3zanus IporpamMmmbl

<<3KCHJ'[yaTaIII/[ﬂ CyaoBoro 3.11eKTp0060py)1013aH1/m U CPEACTB aBTOMATUKHN»

Mopckoit

Ka(benpa HWHOCTPAHHBIX SA3BIKOB, CCKIUA AQHTJIMHCKOTO SI3bIKa




OOHA OLIEHOYHBIX CPEACTB 2

1 PE3VJIBTATBI OCBOEHHMA JUCHUIIJIMHBI, IEPEYEHb OLEHOYHbIX
CPEJACTB U KPUTEPUU OLNEHUBAHMUSA

1.1 Pe3ynbTaThl OCBOCHUS AUCITUIUIMHBI IPEJACTaBICHBI B Ta0IHIE 1.

Tabmuna 1 — [Inanupyemblie pe3ynbTaThl 00y4eHUs 10 TUCIUILUINHE, COOTHECEHHBIE C KOMIIe-

TCHIIUAMU

Kon n HaumeHnoBanue
KOMIIETEHIINU
YK-4: CrnocobeH mnpuMeHSTh | 3Hamb: 0a30BYIO JIEKCHKY 0O0IIepa3roBOpHOro W mpodeccuo-

P€3y.HbTaTBI 06yquI/1;1, COOTHCCCHHBIC C KOMIICTCHIIUAMMU

COBPEMEHHbIE KOMMYHHKATUB- | HAJILHOIO MOPCKOTO si3blka B 00beMe He MeHee 4000 eauHuly;
Hbl€ TEXHOJIOTUH, B TOM 4Hciie | 0a30ByI0 IpaMMaTUKy aHIJIMHCKOIO si3blka HAa ypoBHE MOpP(o-
Ha WHOCTPAaHHOM(BIX) | JIOTHH ¥ CHHTAKCHUCA; JITOPUTM 00pabOTKH TEKCTOBOM MH(DOP-
A3blKe(ax), I8 aKaJeMuye- | MalUM MPU Pa3HbIX BUAAX YTEHHUS; IPABUIIA PEYEBOI0 ATUKETA;
CKOro M mpodeccnoHanmbHOro | crangaptasie  ¢passr  MMO  (IMO  Standard Marine
B3aUMO/ICHCTBUS Communication Phrases (SMCP).

Ymemb: OCYIIECTBIATh YCTHYIO U MUCHbMEHHYIO KOMMYHHKa-
LU0 0e3 UCKa)KeHUs CMbICIIa IIPU OBITOBOM M NMPO(ecCHOHaANb-
HOM OOLLIEHUH, COOIII0/1asi HOPMBI PEUEBOI0 STUKETA; IOTHYECKU
SICHO M TOYHO CTaBUTb 3a/1a4M U OTYUTHIBATHCS O TEXHUUYECKOM
00CITy’)KUBaHHH M PEMOHTHBIX paboTax CUCTEM U MEXaHH3MOB;
HCIO0JIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHO-KOMMYyHHUKAaTHUB-
HbIE CPECTBA JJI1 KOMMYHUKAIMU U pabOThl C TEXHUYECKOH JIH-
TepaTypoul MO CHIEHHATBHOCTH.

Brademy: 4eTbipbMs BUAAMH PEUEBOM JEATENBHOCTH (ayaupo-
BaHUe, YT€HUE, FTOBOPEHHE, MICbMO) Ha ypoBHE B2 mo obuiees-
pomeiickol IIKane ypoBHEW BIIQJCHUS WHOCTPAHHBIMHU SI3bI-
KaMH, HEOOXOJUMOM JJIsi KOMMYHHKALlMM 0€3 HCKaXeHUs
CMBICJIa TIPH YCTHOM M MUCbMEHHOM OOIIEHUH MO Mpodeccuo-
HaJIbHOU MpoOJIeMaTHKe; aHIJIMHCKUM S3bIKOM, MTO3BOJISIFOIINM
ANEKTPOMEXAHUKY HMCIIOIb30BaTh TEXHUYECKHE MTOCOOUS U BbI-
MOJIHATH CBOM OOSI3aHHOCTU corjacHo TpeboBaHusiM KoHBeH-
uuu [I/IHB (tabmuua A-II1/6); mpuemaMu camMOCTOSITEIbLHOM
paboThI C A3BIKOBBIM MaTEPHAJIOM CIIPABOYHOM U TEXHUUECKOM
JUTEPATYPHI I MOITyYeHUS] THPOPMALUHU U3 3apYOEKHBIX HC-
TOYHHUKOB.

1.2 K o11eHOYHBIM Cpe/ICTBaM TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH OTHOCSTCSI:

— TECTOBBIE 3aJJaHUsI OTKPBITOTO U 3aKPBITOTO THUIIOB C KJIFOYaMHU IIPABUIIBHBIX OTBETOB;

— 3a/1aHus 110 KOHTPOJILHBIM padoTaM (1t 00ydaromuxcs Mo 3a04Hoit hopme o0ydeHus)

[IpomexyTouHas arTecTays 0 OKOHYaHHUIO IEPBOTO U BTOPOTO CEMECTPOB U3yUYEHUS JHC-
LUIUIMHBI IPOBOAUTCS B (JOpMeE 3a4eTa, KOTOPBII BBICTABIISIETCS 110 PE3yiIbTaTaM MIPOX0XKICHHs BCEX

BUJ0B TCKYHICTI'O KOHTPOJISA YCIICBACMOCTH.
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HpOMe)KyTOqHaH arTeCTaluss 1O OKOHYAHHUIO TPCTHLEr0 CEMECTpa HU3YUCHUS JUCHUIIINHBI

IPOBOJIUTCS B POPME 3aUeTa C OL[CHKON, KOTOPBIH BHICTABIISETCA 110 PE3YJIbTaTaM MPOXOXKIACHUS BCEX

BHJ0OB TCKYHIETIO KOHTPOJIA YCIICBACMOCTH.

HpI/I HCO6XO,Z[I/IMOCTI/I JJI1 IIPOBEACHU A HpOMCH(YTOqHOﬁ arrecrTauu MOryT OBITH UCIIOJIB30-

BaHbI TCCTOBLIC 3aIdHUA 3aKPBITOI'O U OTKPLITOI'O TUIIOB.

1.3 Kputepuu oLieHKH pe3yabTaTOB OCBOCHUSI TUCIUILUINHBI

VHI/IBepcaanaﬂ CUCTEMA OLICHUMBAaHUA PE3YIbTAaTOB O6y‘IeHI/ISI BKJIFOYAET B Ce0S CHCTEMBEI

OLICHOK: 1) «OTJIIMYHOY, «XOPOLIO», «YAOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBLHOY; 2) «3aUTEHO»,

«He 3a4TeHO»; 3) 100 — 6aIUTBHYIO/TIPOIIEHTHYIO CUCTEMY U ITPABUIIO IIEPEBOJIA OIEHOK B MATHOAIITH-

HYIO cucTeMy (Tabmwuia 2).

Tabnuna 2 — CucrteMa OLIEHOK U KPUTEPUU BBICTABICHUS OLIEHKU

CBSI3BIBATH MEK/Y CO-
60if (TOJIBKO HEKOTO-
pbIe U3 KOTOPBIX MO-
KeT CBSI3bIBATH

MEXTy CO0O0H)

U3y4aeMbIii 00BEKT

€MBbIA 00BEKT

Cucrema 2 3 4 5
OIICHOK 0-40% 41-60% 61-80 % 81-100 %
«HEeYJ0BJIETBOPH- «Y/0BJIETBOPH- «XOPOIII0Y «OTJIHIHO»
TeJIbHO» TeJIbHO»

Kpurepuii «He 32aYTEeHO» «3aYTEHO»
1 Cucremuocrs M | OOmagaer  dactnu- | O0mamaer  MuHH- | O0namaer Ha6o0- | O0namaer  IOJHO-
MOJIHOTA 3HAHMIA | HBIMA M Pa3po3HEH- | MaJbHBIM HAa0OpOM | POM 3HAHWM, JO- | TOW 3HAHUA W CH-
B OTHOLUIEHHMH | HBIMH 3HAHUSIMH, KO- | 3HAHHH, HEOOXOIU- | CTATOYHBIM  JJIS | CTEMHBIM B3IJISI0M
H3y4aeMbIX 00b- | TOpbIE HE MOXET | MBIM Il CHUCTEM- | CUCTEMHOIO Ha U3y4aeMbIid 00b-
€KTOB HAy4yHO- KOPPEKTHO | HOr0 B3IJIsAZa Ha | B3MUIA[a HA U3y4Ya- | eKT

2 Pa6ora ¢ uH-
opmanmei

He B
HaXOIHUTh HEOOXOHu-

COCTOSHHH

Myl HHPOPMAIHIO,
Ju00 B COCTOSHUH
HAXOIWUThH OTIEILHEIE
uHpOp-
MallMd B paMKax To-

(bparMeHTHI

CTaBJICHHOMU 3aJa4u

Moxer HaWTH He-
00X0AMMYI0  HH-
dbopMmaiuio B pam-
Kax TIOCTaBJICHHOMN

3aJa4dn

Mosxet HaWTH,
HUHTEPIPETHPO-

BaTh W CHCTEMa-
TU3UPOBATH HEOO-
XOJMMYI0 WHOOP-
MalMI0 B paMKax
MOCTaBJICHHOI 3a-

JTadn

MoskeT HaWTH, CH-
CTEMaTH3UPOBATh
HEOOXOJUMYIO HH-
¢dopmanuto, a
TaK)kKe BBISBHTH HO-
BBIC, JIOMOJHUTCIIh-
HBIC HICTOYHUKH WH-
¢dbopmaruu B pam-
KaX IOCTaBJICHHOMN
3ama4du

3 HayuHoe
OCMBICJICHUE
H3y4aeMoro siB-
JIEHUsl, MPO-
mecca, 00beKTa

He w™Moxer pemarthb
Hay4YHO KOPPEKTHBIX
BBIBOJIOB U3 HMEIO-
IIUXCSl Y HEro CBeJe-
HHi, B COCTOSHHH
MpOaHaJIU3UPOBATh

B cocrostHuu ocy-
HIECTBIATh HAYYHO
KOPPEKTHBIM  aHa-
U3 IPEAOCTaBIICH-

Hol nH(OopMaH

B cocrosinuu ocy-
MIECTBIISTh CUCTE-
MaTHYCCKHUI u
HAYYHO KOPPEKT-
HBIN aHaau3

MPEeI0CTaBIEHHON

B cocrostHun ocy-
LIECTBISITh  CHCTE-
MaTUYECKUM u
Hay4YHO-KOPPEKT-

HBII aHanu3 mpeno-
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Cuctema 2 3 4 5
OILICHOK 0-40% 41-60% 61-80 % 81-100 %
«HeYyJI0BJIETBOPH- «Yy/0BJIETBOPH- «XOPOILIOY «OTJIUYHO»
TeJTbHO» TEJTbHO»
Kpurepnii «HE 32YTEeHO» «3a4YTEHO»
TOJIBKO ~ HEKOTOpPBIE nH(pOpMaIliu, BO- | CTAaBJICHHONH  WH-
U3 HUMEIOLIUXCS Yy BJICKAaeT B HcCCIie- | popmanmu, BOBIE-
HETO CBeNIeHUI JIOBaHWE HOBBIE | KAET B HCCIIEZOBa-
pETCBaHTHBIE 3a- | HUE HOBBIE pelie-
Jlaye TaHHbIe BaHTHBIE  IOCTaB-
JICHHOM 3a/1aue 1aH-
HBlE, TMpeajaraet
HOBBIE PaKypCHI 110~
CTaBJICHHOM 3aJlauun
4 OcBoenne B cocrosnuu pemats | B cocrosiuuun  pe- | B cocrosaum pe- | He Tonbpko Biameer
CTaHAAPTHBIX TONBKO  ()parMeHTHI | IaTh  IOCTABIEH- | MIATh IIOCTABIIEH- | AITOPUTMOM W TIO-
AJITOPUTMOB pe- | OCTAaBJICHHONM  3a- | Hble 33J]aud B COOT- | HBIE 33Ja4M B CO- | HUIMAaeT €ro oc-
mieHusi npodec- | 1a4u B COOTBETCTBUU | BETCTBUM C 3aJaH- | OTBETCTBUM C 3a- | HOBBI, HO U Tpexia-
CHOHAJILHBIX 3a- | C33JaHHBIM AITOPUT- | HBIM aJrOPUTMOM JAHHBIM alTOPHUT- | TA€T HOBBIE pelIe-
aav MOM, HE OCBOUII MOM, IIOHMMACT | HUA B paMKax IIO-
MPEAJIOKCHHBIA  ajl- OCHOBBI NPEIJIO- | CTABJICHHOM 3a1auu
TOPUTM, JIOIyCKaeT KEHHOTO  ajro-
omnoKu puT™Ma

1.4 OneHnBaHue TECTOBBIX 3a/laHUI 3aKPHITOrO TUIA OCYILECTBISETCS MO CUCTEME 3aYTEHO/

He 3auTeHO («3auTeHo» — 41-100% npaBUIIbHBIX OTBETOB; «HE 3auTeHO» — MeHee 40 % MmpaBHIIbHBIX

OTBGTOB) WJIN TATHOAIIEHOM CHCTEME (OI_[eHKa «HCYIOBJICTBOPUTCIIBHO» - MCHCC 40 % IMPaBUJIBHBIX

OTBCTOB, OLICHKA «YAOBJICTBOPUTCIILHO» - OT 41 0 60 % MMPaBUJIBHBIX OTBETOB; OLICHKA «XOpOIIO>» -

oT 61 10 80% mpaBUIIbHBIX OTBETOB; OLIEHKA «OTINYHO» - OT 81 10 100 % mpaBUIBHBIX OTBETOB).

TecToBbIC 3aMaHHs OTKPBITOTO TUIIA OUCHUBAIOTCA IO CUCTEME «3a4TEHO/HE 3aUTCHO. OIIG-

HUBACTCA BEPHOCTL OTBCTA IO CYHICCTBY BOIIPOCA.

2 OLIEHOYHBIE CPEJCTBA JJs TEKYIIEH W NPOMEXYTOYHOM

ATTECTAIIMN

Komnerenmus YK-4: Crioco6eH npuMeHsTh COBPEMEHHbIE KOMMYHUKATHBHbIE TEXHOJIOTHH,

B TOM 4YHUCJIC Ha I/IHOCTpaHHOM(BIX) 513LIKC(8.X), JJI aKaACMHUYICCKOTIo U HpO(I)CCCI/IOHaHLHOFO B3anMO-

NENCTBUSL.

TecToBble 3aJaHUA 3aKpPBITOr0 THMNA:

1. An electrical generator is a machine which ...

a) converts electrical parameters such as voltage, current, frequency into the required param-

eters
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b) converts mechanical energy into electrical by using the principle of electromagnetic in-
duction and EMF

c) is used to increase voltages and currents in circuits

2. The electrical engineer is responsible for ...

a) main and emergency switchboards, transformers and converters, alarm systems, electric
motors, wiring, batteries, auxiliary and emergency generators

b) the vessel, her cargo and safety of the crew

c) the main engine, fire main system, water ballast system

3. The principle used to convert mechanical motion into electrical energy in generators is ...
a) atomic reaction
b) electrical attraction

€) magnetic induction

4. The main objective of SOLAS Convention is ...
a) to prevent pollution from ships by oil
b) to specify standards for equipment and operation of the ships related to their safety

¢) unmanned operation of machinery spaces

5. The main switchboard is placed ...
a) on the main deck
b) in the radio room

c) in the engine control room

6. A typical AC motor consists of two parts: ...
a) a cylinder and a movable piston
b) an outside stationary stator and an inside rotor

¢) a rechargeable battery cell and a primary coil

7. An emergency electrical power service must be provided ...

a) in the event of main power failure for emergency lighting, alarms, communications, wa-
tertight doors and permit safe evacuation of the ship

b) to protect against the danger of electric shock and fire that may result from earth faults

c) with ship wiring cables to withstand a wide variety of environmental conditions
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8. The main objective of STCW Convention is ...
a) to prevent pollution from ships
b) to establish basic requirements on training, certification and watchkeeping for seafarers

c) to specify standards for construction and operation of the ships related to their safety

9. Read the text and choose an extract which fits each gap. There is one extra answer.

The transformer (1) using two mutually coupled coils on a magnetic core. The two coils
are electrically isolated - not connected by wires. The power transfer from one coil to the other takes
place via the alternating magnetic flux in the core that links both coils. The core is made of magnetic
steel that has high permeability (low reluctances) to the magnetic flux. The magnetic steel (2) .
It is basically mild steel with a few percent alloys that greatly improves the magnetic permeability.
The magnetic core is made of thin laminations to keep eddy current loss low. All transformers
work on the same principle — (3)____

a) Faraday’s law of electromagnetic induction

b) changes the system voltage from one level to another

c) is also known as electrical steel for its use in electrical machines

d) a few percent of leakage in air between coils

Otser: 1-b; 2-c;3-a.

10. Read the text and choose an extract which fits each gap. There is one extra answer.

Transformers are categorized as follows:

— Power transformer has the sole purpose of transferring power from one voltage level on the
primary side to another voltage level on the secondary side. On ships, the step-up transformer is often
found with a bow thruster motor, which has a high power rating and longer distance from the gener-
ators, and which requires high voltage to limit the line voltage drop.

— Voltage transformer (VT) (1) from a very high level to a safe low level suitable for
measurement by voltmeter. Each VT and its fuse are mounted in separate steel compartments.

— Current transformer (CT) (2) _____ from a very high level to a safe low level suitable for
measurement by ammeter. The low-current side of CT has high voltage and must have sufficient
insulation. Since CT can see high current during short circuit faults, it (3) __ for peak current
rating of the circuit breaker

a) has the sole purpose of stepping down current

b) is designed to withstand the thermal and mechanical stresses

c¢) wound on a 3-limb core are placed in one enclosure
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d) has the sole purpose of stepping down voltage
Otser: 1-d; 2-a; 3-b

TecToBbIE 3aJaHUA OTKPLITOI0 THIIA

11. Protons and electrons are (mputsaruBatbcs) to each other. They both carry an elec-
trical (3apsm)

Oreert: attracted, charge

12. There are two basic types of current: (mocrostaubIi) and (repeMeHHbII)

Otget: direct current (DC), alternating current (AC)

13. A generator consists of two main parts: (sxops) and (MHIyKTOpHAs CTAHUHA)

Oteer: an armature, a field structure

14. DC generators can be classified into (c mocnenoBaTenbHBIM BO30YKICHUEM),
(c mapasuiensHBIM BO30YKIeHHEeM) and (cMemaHHBIM BO30OYKICHHEM )

Ortsert: series, shunt, compound

15. There are three types of AC generators: (omHODa3HbII), (mByxdasubrit) and
(TpexdasHbrit)

Orteer: single-phase, two-phase, three-phase

16. An electric motor converts (amexTpHuUecKyro 3HEprHio) iNto (MexaHHYeCKOe
JIBI>KEHUE)

Ortser: electrical energy, mechanical motion

17. In shunt DC motors the field windings are connected in (mapasmtenapHO)

Otget: parallel

18. Transformers are used to __ (yBenmuumBath) Of ___ (ymeHbiiath) Voltages and cur-
rents in circuit
OtBet: increase, decrease
19. Two main types of battery are used on board ship: __ (kxucnornseie) and
(enouHble).

Orteer: lead-acid, alkaline
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20. During blackout situations an ___ (aBapwuitnsiit) generator will supply critical equipment

OTtBeT: emergency

21. Fuses and relays are used to protect electrical energy sources, circuits and consumers
against (meperpyska) and (KOPOTKOE 3aMbIKaHHE)

Otser: overload, short circuit

22. The basic part of the diesel engine is a cylinder with a (moprrens) sliding inside it

Otget: piston

23. If the main power supply fails the emergency lighting system must (BKITFOUHTHCS)
on automatically

Otger: switch

24. Routine electrical maintenance and fault finding will involve cleaning, checking connec-
tions, (mposepka) for correct operation

Ortgert: testing

25. AC generator operates on the same fundamental principles of (a;mexTpoMaruHuTHas
unayknus) as DC generator

Otger: electromagnetic induction

26. Electromotive force (EMF) is generated by (xummueckast peakitus), absorption of
thermal energy or electromagnetic induction

Oteer: chemical reaction

217. (crarop) is a stationary part of DC generator

OTBer: stator

28. The Electrical Engineer should check the (comportusienue uzomsiuu) and super-
vise that the voltage and frequency are of rated values

Otser: insulation resistance

29. The main objective of MARPOL Convention is to prevent ___ (3arpsisaenne) from ships.

Orser: pollution
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30. (ocemenne) and low power supplies usually operate at 220 V
Otgert: lighting

31. Read the text and finish the sentence.

Of the total electrical energy generated worldwide, about 58% is used by all motors combined,
about 7% for lighting, and the remaining 35% for heating and other uses. Major types of motor are
the synchronous motor, induction motor (known as asynchronous motor), and DC motor.

The induction motor has been a reliable workhorse of the industry ever since it was invented
by Nicola Tesla in 1888. It is the most widely used motor because of its simple, brushless, low-cost,
and rugged construction. Most induction motors in use are 3-phase in large ratings or 1-phase in small
ratings. The 3-phase induction motor has three stator coils wound with wires, and the rotor in a squir-
rel-cage configuration. The cage rotor is generally made of cast aluminum bars running along the
machine length and two end rings shorting all the bars. The rotor cage in a high-efficiency motor is
often made of copper, which has much better conductivity than aluminum

The most widely used motoris __ because

Ortaert: is the 3-phase induction motor; of its simple, brushless, low-cost and rugged con-

struction

32. Read the text and finish the sentence.

Nearly all electrical power in the world is generated by the 3-phase synchronous generator,
which is also known as the AC generator or the alternator. It consists of three stationary coils (called
the stator), which are physically separated in space by 120° from each other, and a rotor with a dc
coil that produces the dc magnetic field. Both the stator and rotor coils are individually embedded in
ferromagnetic cores with an air gap that is consistent with the electrical and mechanical design re-
quirements. A thermodynamic prime mover drives the rotor, which generates voltage in each phase
of the three identical stator coils which generates voltage in each phase of the three identical stator
coils. In the conventional generator, the dc excitation field current comes from a small separate exciter
via slip rings and carbon brushes. Large AC generators are made of solid magnetic steel rotors of
cylindrical shape, whereas small- and medium-size generators are made with laminated salient poles.

The 3-phase synchronous generator consists of

Oreer: three stationary coils (called the stator), which are physically separated in space

by 120° from each other and a rotor with a dc coil that produces dc magnetic field
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33. Look at the picture and write the component:

Oteer: armature/rotor

34. Look at the picture and write the component:

Oteer: frame

35. Look at the picture and write the component:

OTtser: stator

36. Look at the picture and write the component:

OTtBer: coOmmutator

37. Look at the picture and write the component:

Oteer: carbon brushes

38. Look at the picture and write the component:

OrBer: bearings

39. Look at the picture and write the component:

Ortger: shaft

40. Look at the picture and write the component:

Ortger: fan

a._
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3 THHOBBIE 3AJAHUA HA KOHTPOJIBHYIO PABOTY, KYPCOBYIO
PABOTY/KYPCOBOM IMPOEKT, PACYUETHO-TPA®UYECKYIO PABOTY.

3.1 TunoBble 3aJaHUS HA KOHTPOJIbHbIE PA00OTHI CTYIeHTaM 3204HOM opMbl 00yUeHU s

Y4eOHbIM MJIAHOM MPEAYCMOTPEHBI TPU KOHTPOJbHBIE PabOThl (IO OJHOM B Ka)JOM ce-
MECTpE U3YUYCHUS AUCIUIUIMHBI).

KonrtponbHast paboTa npenctaBisieT co00i MepedeHb 3alaHii 110 KOHTPOJIIO YCBOCHUS JIK-
CHUYECKOI'0 ¥ TPaMMAaTUYECKOr0 MaTepHalla, peyCMOTPEHHOTO POrPaMMOM, OLIEHKH YPOBHS BJa-
JICHUs BUIAMH PEYEBOM JESITEIBHOCTH.

@opMyITUPOBKH JUIsI KOHTPOJIBHOM pabOTHI TPECTABICHBI B yU€OHO-METOINYECKOM OCOOUHN

110 I/I3y‘-IGHI/IIO JOUCHUIIJINHBI. TI/IHOBLIG BapI/IaHTLI KOHTpOJII:HOfI pa60Tm HpeILCTaBHeHH HHXKC.
KontponbHas padora Nel
Read the text and translate it into Russian.

ELECTRIC MOTORS

Electric motors are used to actuate compressors, pumps, winches, fans, etc aboard ship. The
electric motor converts electrical energy to mechanical energy. The most frequently used type of
electric motor is the motor powered by an alternating current supply, i.e. AC motor. AC motors are
not limited in the power they can produce. There are two main types of AC electric motors: asyn-
chronous induction motors, which are widely used onboard ships and synchronous induction motors,
which are rarely used onboard ships.

The advantage of asynchronous induction motor is the lack of vulnerable carbon brushes that
require frequent maintenance. The disadvantages of asynchronous induction motor are the large
amount of initial current that it requires and the low starting torque it produces. The synchronous AC
motor is less popular because it is expensive and the carbon brushes require frequent maintenance;
the advantages of the synchronous motor are the small amount of initial current it requires and its
high starting torque. DC electric motors are powered by a direct current power supply and are not
frequently used. They require commutator brushes and this limits their power output. They also re-
quire more maintenance than AC electric motors.

The most common type of electric motor is the three-phase AC cage-rotor induction motor. It
is popular because it is simple, rigid and requires very little attention. Another a?vantage is that start-
ing and stopping these motors can he done with simple and reliable direct-on-line contactor starters.
Three phase induction motors are usually supplied at 440 (380) V, 60 (50) Hz, though 3.3 kV and 6.6
kV, 60 Hz are sometimes used for very large drives such as bow thrusters, cargo pumps, compressors
and gas compressors.
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Electric motors and generators are similar in construction. The main components of an electric
motor are the stator and the rotor. The stator has three separate insulated phase windings which are
spaced 120 degrees apart and lying in slots cut into a laminated steel magnetic core. The ends of the
stator windings are terminated in the stator terminal box where they are connected to the incoming
cable from the three-phase AC power supply.

The rotor consists of copper or aluminium conductor bars which are connected together at their
ends by short-circuiting rods to form a cage winding. Such a rotor is called a squirrel cage rotor. The
conductor bars are set ih a laminated steel magnetic core. The induction motor having this type of
simple, robust rotor which usually has no insulation on the conductor bars and doesn’t have slip-

rings, commutator and brushes, is the simplest electric motor and basically maintenance free.

1.Answer the following questions:

1. What is the function of an electric motor?

2. What types of AC electric motors do you know?

3. What are the disadvantages of DC electric motors?

4. Why is the three-phase AC cage-rotor induction motor popular?

5. What are the main components of an electric motor?

2.Fill the table:

Type of electric motor Advantages Disadvantages
Asynchronous induction motor
Synchronous induction motor

3.Make up logical collocations: e.g. direct current

electric brushes
mechanical motor
alternative flux

carbon maintenance
starting thrusters
frequent energy

bow torque
magnetic current

4. Make up your own sentences using the words: amount, windings, insulation, require, actu-
ate.

5.Translate sentences from Russian into English:

1. IIpenmymiecTBOM aCUHXPOHHOTO MHAYKIIMOHHOI'O MOTOPA SIBJISIETCS OTCYTCTBHE

YTOJBHBIX LIETOK, KOTOPBIE TPEOYIOT YAaCTOTO 0OCTYKHUBAHHUS.
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2. Tpexda3Hblil MHAYKINOHHBIH MOTOP MCIIOJIB3YETCS Al HOCOBBIX MOAPYIUBAIOIINX
YCTPOMCTB, I'PY30BbIX HACOCOB, BO3YLIHBIX U I'a30BbIX KOMIIPECCOPOB.

3. HenoctaTkoM aCHHXPOHHOI'O MHAYKIIMOHHOI'O MOTOpa ABJISIETCS 00JIbIIOE KOJINYECTBO
HA4aJIbHOT'O TOKA U HU3KHUW ITyCKOBON KPYTAIIUI MOMEHT.

4. DNEeKTpPOMOTOPbI U FEHEPATOPBI CXOKU 110 KOHCTPYKLUU, U UX IJIaBHBIMU KOMIIOHEHTaMU
ABJISIFOTCSL CTATOP U POTOP.

5. PoTop cocTouT M3 MEIHBIX WM ATIOMUHUEBBIX LINH, KOTOPbIE COEAUHEHBI BMECTE U

00pa3zyroT 0OOMOTKY THIA «OETHYbs KIETKa)
KonTtponsHast pabora Ne2
Read the text and translate it into Russian

AUXILIARY DIESEL GENERATORS

In order to supply electric power and lighting, the ship is equipped with generators. Generators
may be driven by a diesel engine, by a steam or gas turbine, or by the main propulsion engine as a
shaft generator. The type of prime mover is determined by the design of the ship or by economic
factors. Most generators are driven by diesel engines and produce rotating alternating current (AC).
Electric power on board vessels is commonly generated at 440 volts or 380 volts. The voltage can be
reduced to 220 volts or 110 volts by a transformer.

Electricity is a clean method of transporting energy. It consists of two basic types: direct current
(DC) and alternating current (AC). A three-phase or rotating alternating current was developed from
single alternating current. VVoltage is measured in volts when the system is at rest. The frequency of
the voltage is expressed in Hertz (Hz). Current transports an electrical charge from a high voltage to
a lower voltage. It is measured in amperes.

A generator converts mechanical energy to electrical energy. This conversion is based on Far-
aday's law: an induction voltage is generated in a conductor when it encounters change of flux, i.e.
when it is moving in a magnetic field or when it is in a moving magnetic field. The total induced
electromotive force (EMF) in a generator is proportional to the flux and the speed of rotation.

A generator can produce either alternating current or direct current. A converter is used to con-
vert AC to DC or from DC to AC. It may also change AC frequency. The basic components of the
converter are diodes, transistors and thyristors. Generators are rated as Continuous Maximum Rated
(CMR) machines. This means they can accept a considerable momentary overload and perhaps even
a moderate overload for a longer duration.

The vast majority of the ships nowadays use 3-phase AC generators. DC generators are hardly
ever found on board ships due to a number of disadvantages. A disadvantage of direct current systems

is that the voltage from the generator, which is basically alternating voltage, is transformed into direct
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voltage by using commutators (collectors) and carbon brushes. These require extensive maintenance
and become more complicated when the capacity is increased. The constant magnetic field created
by direct current has to be transformed into a rotating field by a commutator and carbon brushes. The
switch gear is also complicated and expensive. Consequently, if DC is required it is obtained with an
AC generator in combination with a rectifier. New technologies actually have provided possibilities
of brushless alternating current generators will built-in rectifiers that supply direct current.

1. Answer the following questions

1. What may generators be driven by?

2. What electric power is usually generated on board vessels?

3. What types of current do you know?

4. What are the basic components of the converter?

5. What is the disadvantage of direct current system?

2.Fill the table:

Equipment Function
Generator
Transformer
Converter
Rectifier

3.What do these abbreviations stand for?
AC

DC

EMF

Hz

4.Make up logical collocations: e.g. direct current

carbon Field

prime Law
electrical Force
magnetic turbine

gas Charge
Faraday’s Mover
electromotive Maintenance
extensive Brushes
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5. Make up your own sentences using the words: produce, voltage, conductor, overload, ad-

vantages.

6. Translate sentences from Russian into English:

1. BonpmuHCTBO rCHEPATOpOB IMPUBOAATCA B ABHKCHUC OU3CIIBHBIMU [OIBUI'aTCIIIMH H
IIPOU3BOAT IIEPEMEHHBIN TOK.

2. 'eHepaTop MEpEeMEHHOTO TOKAa MMEET 3 KOMIUIEKTa KaTYIIEK, Ha3bIBaeMBIX (a3HBIMH
O6MOTKaMI/I, KOTOPBIC PaCIIOJIOXKEHEI B CJIOTE CTaTOpa C BpallatOIIMMHCA MarHUTHBIMHA IIOJIFOCAMH.

3. Ilone o0oOMOTKM Ha poTOopE CO34ac€T CHIIBHBIC MArdHMTHBIC IIOJIA IIOJIKHOCOB, KOrjga
IIOCTOSIHHBIA TOK ITPOXOJMT Y€Pe3 HUX.

4. DNeKTpOBIIKYIIAs CHJIa B TEHEPATOPE MPOMOPIIMOHATIFHA TTIOTOKY M CKOPOCTH BpaICHUSI.

5. IlocTOSIHHOE MAarHUTHOE II0JIC, CO34aBacMO€ IIOCTOSAHHBIM TOKOM, TpaHC(bOpMI/IpyeTCH BO

Bpalaromieccs 1oJie ¢ moCpcaCcTBOM KOMMYTaTOpa nu yFOJ'IBHBIX IIC€TOK.
KonTponbnas padora Ne3
Read the text and translate it into Russian.

DIESEL ELECTRIC PROPULSION PLANT

Electric propulsion system offers numerous advantages for ships that are subject to specific
requirements. They are rated as particularly economical, environmentally friendly and reliable, offer
considerable comfort in terms of operation and control, have optimal maneuvering and positioning
properties, low vibration and noise levels.

The electrical side of all systems is based on a direct current or an alternating current motor,
coupled to the ship's propeller shaft, with the speed and direction of propeller rotation being governed
by electric control of the motor itself or by the alternation of the power supply.

The electric propulsion arrangement for a ship is characterized only by the type of prime mover
with no reference to the type of electric propulsion motor. When the prime mover is a diesel engine,
then it is called diesel-electric propulsion. The diesel electric propulsion system is not a new concept,
it has a long history. In the past these systems were usually diesel engine driven DC generators that
supplied power to DC motors. Their applications were generally limited to vessels that required a
degree of low speed maneuvering.

Passenger vessels have always been the largest and most glamorous ships using electric pro-
pulsion. Such vessels as tugs, dredgers, trawlers, lighthouse tenders, cable ships, ice breakers, re-
search ships, floating cranes, and vessels for the offshore industries have also been and are built with
electric propulsion. It should be mentioned that electric-drive systems have made substantial progress

in recent years.
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The propulsion system of a vessel provides thrust to move the vessel. Conventional propellers,
controllable pitch propellers, azipods, transverse tunnel thrusters, and low speed water jet systems
can be driven with equal effectiveness by a diesel-electric system.

The two types of diesel electric propulsion system dominating the market today are frequency
controlled AC Motors and SCR controlled DC Motors.

Modern SCR and frequency controlled systems have efficiency approaching 97% in power
conversion. The selection of one over the other is an application issue. The deep draft cruise ship
industry, due to the high hotel-like power requirements, is adopting high-power diesel electric pro-

pulsion systems in most of its new builds.

. Answer the following questions:
. What are advantages of electric propulsion system?

. What is the electrical side of all systems based on?

1
1
2
3. What ships are usually built with electric propulsion?
4. What gears can be driven by diesel-electric system?
5

. What types of diesel electric propulsion system dominate the market today?

2. Match these words to their definitions:

vibration to provide
noise rate of movement/action
supply a continuous shaking movement
a device with two or more long, flat blades that turn quickly and cause
speed . .
a ship or an aircraft to move forward
propeller a sound, especially when it is loud, unpleasant or frightening

3.Put the words in the correct order to make sentences:

1. enhance / maneuverability / ship / azipods / significantly.

2. systems / propulsion / electric / economical / are / friendly / and / environmentally / relia-
ble.

3. rotated / be / can / azipods / 360 degrees / through.

4. hull / reduce / vibration / propulsion / external / units.

4.Make up your own sentences using the words: reliable, maneuvering, propeller shaft,

dredgers, azipods.

5.Translate sentences from Russian into English:
1. DnexTpuueckast MpoIyJIbCUBHASI CHCTEMA COCTOUT U3 IEPBUYHOIO ABUTATENsl, KOTOPBIH

MOJKET OBITh JABYX THUIIOB: IU3CJIBHBIM WA Typ6I/IHHBIM.


https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/provide
https://www.oxfordlearnersdictionaries.com/definition/english/blade#blade_topg_1
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2. Cucrema a3umo]l yBeIMYMBaeT MAaHEBPEHHOCTh Cy/IHA M YMEHBIIAeT BUOpALIMIO KOpITyca.

3. AuzenpHas 3JeKTpUUECcKas MPOITyJIbCUBHAS CUCTEMa IPOM3BOIUT MEHBIIIE 3arps3HEHUS,
yeM 0OBIYHBIE MOPCKHE IIPOIYJIbCUBHBIE CUCTEMBI, KOTOPBIE CXKUTAIOT TSAXKEI0€ TOIUIUBO.

4. I'peGHOI1 Ba coelMHEH ¢ OOJIBLIIMMU MOTOPAaMH, KOTOPbIE MOT'YT UCIIOJIb30BaTh
IIOCTOSIHHBINA MJIY IIEPEMEHHBIN TOK.

5. DIIEKTPO3HEPT U [UIs IIPOIYJIbCUBHBIX MOTOPOB [IEPEMEHHOIO TOKA [10AAETCS

TCHEPATOPOM IIEPEMEHHOI'O TOKA, a4 IICPBUYHBIMU ABUTI'ATCIIAMU ABJIAIOTCA AU3CIIBHBIC IBUTATCIIN.

LlIxana oyenusanus pe3ynbmamos blNOIHEHUsL KAHCOOU KOHMPOIbHOU pabombl OCHOBAHA HA
08YXOQIbHOU cucmeme.

OneHKa «3aumenoy BHICTABIISETCS, €CIIM KypCaHT (CTyIeHT) mpaBuiibHO BbimoHma 41-100%
3aJJaHUH KOHTPOJIbHOW paboThl, IEMOHCTPUPYET 3HAHUE U3Y4aeMOro MaTepHasa, a JoNmyleHHbIe He-
3HAYUTENbHBIE JIEKCUKO-TPaMMaTHUECKUe OIIMOKH, HE 3aTPYIHAIOT KOMMYHUKAIIHIO.

OneHKa «He3aumeno) BHICTABIACTCS, €CIIA KYPCaHT (CTYIEHT) IPaBUIHHO BBHIIOJIHIII MEHEE
40% 3amaHuii KOHTPOJIBHOM pabOTHI, HE CMOT IIPOIEMOHCTPUPOBATh TOHUMAHUS U3y4aeMOro MaTe-

puaia, UMeeT KpaiiHe orpaHUYEHHBIN CIIOBApHBIH 3armac.
3.2 TunoBblie TeMbl U 32JaHUSI HA KYPCOBYIO padoTy
JIaHHBIN BUA KOHTPOJIS O AUCLUIIMHE HE MPETyCMOTPEH YUE€OHBIM IJIAHOM.
3.3 Tunosble 3a1aHNsl HA pacuéTHO-TPaduyecKue padoTbl

JlaHHBIN BU KOHTPOJIS TIO TUCIUTIIINHE HE TTPETYCMOTPEH YU€OHBIM TIIIAHOM.
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4 CBEAEHUA O ®OHJAE OHEHOYHbBIX CPEACTB U EI'O COT'JIACOBAHUUN

@DOHJ OIEHOYHBIX CPEACTB ISl aTTECTAIIMH N0 TUCHHILTUHE «/Ipogheccuonanvrulil anenuti-
CKULL 513b1K» TIPEJCTABISAET COO0M KOMIIOHEHT OCHOBHOM ITpo(deccHoHaIbHOM 00pa30oBaTeILHOM MPo-
rpaMMbI CIIeNHAIATETa Mo creruanbHocTH 26.05.07 «OkcmiyaTanus Cy0BOro 00OpYyIOBaHHS U
CPE/ICTB aBTOMATHUKM» (CHEIMAIM3aIMs MPOrpaMMbl «DKCILTyaTalMsi CyI0BOr0 00OpYyIOBaHUS U
CPEJICTB aBTOMATUKHY).

[IpenomaBatenb-pazpadorunk — JI.I'. CtynuHa, KaHIuIaT Neaaroruaeckux Hayk

@DOH/1 OLIEHOYHBIX CPEJCTB PACCMOTPEH U OA00PEH 3aBEAYIOMMUM Kaeapoi 3JIeKTpoodopy-

JO0BaHUA U aBTOMAaTUKH CYJOB.

3aBenyromnuii kapeapoit é ; - k C.M. Pycakos

@DoH/1 OLICHOYHBIX CPEJCTB PACCMOTPEH U 0A00PEH METOANYECKOM KoMuccuein Mopckoro nH-

ctutyta (nmpotokon Ne 11 ot 15.08.2024 r).

[pencenatens METOANIECKOW KOMUCCHU /\}"m N.B. Bacbkuna
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