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WARAGEH |

(Calculus 1)

Wandvaly |

(General Physics 1)

UURNSTEN |

(Laboratory in Physics 1)
nsiuSeidady

(Introduction to Navigation)
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(Maritime Meteorology 1)
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(Terrestrial Navigation)
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(Chartwork)
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(Charts and Publications for Navigation)
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(Principal Structural Member of a Ship 1)
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(Principal Structural Member of a Ship II)
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(Shipbourne Electrical and Navigation System)
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(Shipbourne Electrical and Navigation System
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(Maintaining a Safe Navigation Watch 1)
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(Celestial Navigation i)
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(Maintaining a Safe Navigational Watch II)
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(Electronic Navigation)
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(Maritime Law for Navigation)
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(Maritime Law for Environment 1)
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(Cargo Handling and Stowage at the Operational
Level I)
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Ujuanis |l

(Cargo Handling and Stowage at the Operational
Level II)
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(General Knowledge of Engineering Systems 1)
NIANTIANUNTDUTVDITONDUDDINNZLA
(Maintaining Sea Worthiness of Ship)
NTNTIFIVONTO

(Ship Stability)
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NINYINTAUDINARALAYNIANENS

(Weather Forecast and Ocenography)
nsuURluanunisalgnidy

(Response to Emergencies)

n15USo |

(Ship Manoeuvring 1)
npvsnevndveuiiiedswandes |

(Maritime Law for Environment I1)
MTUTTNNLATNITININEUATUS O IUSTAUUTINS |
(Cargo Handling and Stowage at the
Management Level I)
MIUITNNLALNNTIMINFUAUUS DIUTEAUUIIT |
(Cargo Handling and Stowage at the
Management Level II)
N1INTWIVBAITBUALNITAIUANANILLEL Y
(Stability and Damage Control)
mmﬁﬂ"’ﬂﬂlﬁlmﬁ’ussuuﬁmmm Il

(General Knowledge of Engineering Systems II)
N1IN3EILEZNITLABITDITE

(Stability and Rolling of Ships)

nsuEe i

(Ship Manoeuvring I1)

N1 INBHUNITEAUN

(Voyage Planning)
NANATHAZATTATAUAFILULSENLTOLAY
(Watchkeeping Arrangements and Procedures)
ANNgnFiBsvasiuaTiise

(Accuracy of Resultant Position)
ANUUBDAABLAZNITINHINGIUIAUULTD

(Safety and Medical Care Onboard)
SnsRaLTuTA

(Compass Errors)
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03521111 msﬁwmmﬁugmﬁm%’uﬁﬂLaul,‘%a 3(3-0-6)

(Basic Calculation for Navigator)
p3lnaudfluszny snedisluszuny sslnadfnsnauiugiu nssnaslan A
magilenansdmiumaiuEe Usglinnwes svuvaunsiadulaziying eunsume

o3 ayiustodmiuNTAuSe
Plane trigonometry. Solid geometry. Fundamental spherical trigonometry.
Terrestrial sphere. Geographic Coordinates for navigation. Vector space. System of

linear equations and matrices. Taylor series. Partial derivatives for navigation.

03521113  maiueidowin 3(3-0-6)
(Introduction to Navigation)

uau wuiinsAuEe uuiddnnseind suuvumudediduniniudeves

au1pnUszniasseninslsema (lateweate) nisasduiinluayaduiinnisiiuse

Charts. Navigation chart. Electronic chart. International Association of

Lighthouse Authorities Buoyage systems (IALA). Keeping a log.

03521114  AdAAEASEIUSUTNALLED 3(3-0-6)
(Mathematics for Navigator)
Afisesdeunnnen : 03521111
gy audRveansenay gﬂamm?{smumaﬂam nsanaulan nguetules
m’uﬁﬂ@ymgﬂamm?iauuummam N5UsELNARSINUIANTINAUNINTSAULTD
Definition. Spherical property. Spherical triangle. Terrestrial sphere.
Napier’s rule. Problem solving in spherical triangle. Application of spherical

trigonometry in navigation.

03521141 galleaIng Mmeia | 3(3-0-6)
(Maritime Meteorology 1)
UISYINTA LASDILBMNTITDINTIAMILED ANUNABINTA AL LUAWALHY NALIEY A

LLaSﬂ’}?ﬂﬂ@@’]ﬂ"lﬁL%ﬁ@ﬂJﬁ’]ﬁi{%i

** 91g31UTUUTe
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03521151%**

03521152*%

03521153

03521221**

Atmosphere. Shipbormne meteorological instruments. Atmospheric pressure.

Wind. Cloud and precipitation. Visibility. Wind and pressure system over the ocean.

nsiudelagldfimneuuitulan 3(3-0-6)
(Terrestrial Navigation)

Fusuadiuavsuadi nsndensuaiivuseud duadiiiesieau @Gens)
fuaiivszana B7) wasduafideiiviueu  nsndemdusuaiivuuidunss 1nay
waglawosluan maudouuitusu nmsuidamilandmsiudouuiiusu

Position lines and positions. Plots the position on the chart. Dead
reckoning position (DR), estimated position (EP) and fixed position. Plots position

line straight line, circle, and hyperbola. Sailing. Solves problems of plane sailing.

ULHT 3(2-3-6)
(Chartwork)

Jeuweenisidssveadunadeliudiinannssuatinazay nsndudie
SEWINEBIRIUAT N1IMITTEINITENI NADIRIUAT BRI NSIVeUSoUaENTIE)
Uszavizna 3euaunsig

Definitions of set, rate, drift and leeway due to current and wind. Lays off
true course between two positions. Finds the distance between two positions.

Ship’s speed and Effective speed. Running fix.

WHUTILAZUTTNATS NN TAUS e 3(2-3-6)
(Charts and Publications for Navigation)
Gi'faagammmuﬁ i’]‘EJﬂ'ﬁvL'V\ILLagUiimﬁﬂiﬂ"liLa‘UL‘%@ ﬁgﬁuﬁ'}amazmmaﬁ’l
Information from charts. Lists of lights and publications for navigation. Tide

and current.

1ASIAS1NENVDUSD | 2(2-0-4)
(Principal Structural Member of a Ship 1)

aa A a A % v =l

16 VWA WAZIUNTIVDITD ANULATEAUDILTD TASIAS19Y19930

Ship dimensions and form. Ship stresses. Hull structure.

* s Unlvl

“* 13U TuUTe
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03521222**

03521232**

03521233**

lassasvanuaase |l 2(2-0-4)
(Principal Structural Member of a Ship 1)

idouazineide finks madenarluing Lé’uLLu'JﬁEw'iinmLazLﬂ%awmaLLm
‘IE’]U?ﬁQﬂ

Bow and stern regions. Fittings. Rudders and propellers. Load lines and

draught marks.

szuulniiuazgunsalnsifuse 3(3-0-6)
(Shipbourne Electrical and Navigation System)

szuulilihwesagmuiiuGe liihnszuanss liihnsuaadu aduusimanlaidii
wardidnnselindlosiuiiogluedasdiodmiumaiudodsenoudie in3esasiou

a

= 2 a - < a & - = A o
e dWuiiawdman dufialals anudusdivinlanwasnisidesuurease nsuiu
Tuiieligndes Jeanainveudufinuazsiunus [WufiALuy WandinauazszUY

b
iuidevende

Basic electrical system on bridge. Direct current. Alternate current.
Electromagnetic wave and electronics using in onboard navigation system consists
of: echo-sounders, magnetic compass and Gyro compass. Magnetism of the earth

and ship deviation. Compass correction. Errors of compass and azimuth. Fluxgate

compass, and steering system.

UfuRnnsssuulnihuazgunsalinisiiuse 1(0-3-2)
(Shipbourne Electrical and Navigation System Laboratory)
ATidosSuunSaui : 03521232

n15YALarnsI9daua99siiiInszuanss Infnseuaadu n13nedt9sAiuy
wiudnli wasdidnnsedng ndesazioudss Mehanuvsdufirwivanuaszidy
felals nmstaauuwimanlanuaznisidosuureie TeRanatnvendufiduas
fuads nsldduiiauuy WandinmuasssuuTifuisvease

Circuit and measurement of direct current. Alternate current.
Electromagnetic wave, and electronics circuits. Echo-sounders. Magnetic
compass and Gyro compass operation. Magnetism of the earth and ship

deviation measurement. Compass correction. Errors of compass and azimuth.

Fluxgate compass and steering system familiarization.

“* 13U TuUTe
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03521242

03521243

03521251

03521252

NSNEINTAIDINA 2(2-0-4)
(Weather Forecast)
Aiideadeuinden ; 03521241

uHUTIoINALAZNIAANTAl MaWeINTaienmA WgvsULnTou

Synoptic and prognostic charts. Weather forecasting. Tropical revolving

storms.

anllenInennangia Il 3(3-0-6)
(Maritime Meteorology 1)
Tassadrsmesingady weuilelnaunarsyuunnunaonmaluuusie nns
U3N1391701NAd S UNSRLSe NMstufinwarsneun1snTaenne unuiteane
Structure of depressions. Anticyclones and other pressure systems.
Weather services for shipping. Recording and reporting weather observations.

Weather charts.

nsiudelaglifmneuuiiulan I 3(3-0-6)
(Terrestrial Navigation II)
ApiidoaSeusnnen : 03521151

MIAANYeY departure Was mMadomesdumadaduiiinannsyuani
LATAY WUNEET NITAUINAINAR19Y89AIAANTITanT plane sailing N15l4
transverse table n1suAUgM1lang plane sailing n1suntaynilang plane sailing
nsufdmlandfiiie DR wariide FIX

Definitions of departure, true course, set, rate, drift and leeway due to
wind and rhumb line. Calculation of the difference of longitude. Use of the
plane sailing formulae. Layout of transverse table. Problems of plane sailings.

Problems of DR and fixed positions.

nswiuselagldnivunguuviosi | 3(3-0-6)
(Celestial Navigation 1)
FPUUATEINT NIINaun ol uazlnefiunszuudiAlnas el YiIan

ANUMIAYUAITIFIENTUUNTINANN DI N151ADTUTEINTU LaLlADRLUATEUUTDUN 1

* s Unlvl
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A3osin uazmsuigedaliiduganse wonddge naasawnan Msliugiiuduse
msmieingyiesih

Solar system. Celestial sphere and equinoctial system of Co-Ordinates. Hour
angle. The astronomical triangle on the celestial sphere. Daily motion and
horizontal system of co-ordinates. Sextant and altitude corrections. Amplitude.

Time and equation of time. Nautical Almanac. Identification of celestial bodies.

03521253**  a1ssnwiamnulaeansluvuziauGe | 3(2-3-6)
(Maintaining a Safe Navigational Watch 1)
Hom msthlulduazianuisuaivestoviduseninslssmaindeieenis
Yostudolauiulunzial 1972, uazdrundlutiisi
Content, application and intent of International regulations for preventing

collisions at sea 1972, as amended.

03521250**  nsihuselagldiivunguusioii I 2(2-0-4)
(Celestial Navigation i)

JefidoaSeuinney : 03521252

A A

A8N19RTIIMATAgAlaggLueIAgN N1INTIIANINLE NIUIEIUATILTeT
LUUBU

Latitude by meridian altitude. Pole star observations. Position fixing.

03521255**  m1ssnwanuUasasyluvnsiause | 3(2-3-6)
(Maintaining a Safe Navigational Watch II)
ATFoeSauNIneY ; 03521253
vumuiiion maihlulduasienunsuaivestetaiduseninsUsemeaingioides
mMsvpanusalaunulunzal 1972, LLﬁ’lsuLﬁuLﬁmé’ﬂmm%ﬁﬁaﬂﬁaﬂﬁﬁmumilﬂw
3215 NIANUUADANYTENINNTIAWED NSSAMANUABANIUMLLTDADALUTLGD
N139ANITNTNEINTUUATNIULAUT BLAUN @A NBINA NSLTLEUNIIRINToYa
dumanisiduiFedldsu mstaeuinsldanufiferdumaidanisiduiede
audasndudmiunisiiudeluimunidesifansldnissonumundnnisid e iy
Tnevhludwiussrunmsmenuivadiedussdevufifvesnmsmunuszuuaas

N9UMLAZIUROUY VTS

“* 13U TuUTe
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03521256**

03521272

Review content, application and intent of International regulations for
preventing collisions at sea, 1972, as amended. Principles to be observed in
keeping a navigational watch. Keeping a watch in port. Bridge resource
management. Weather routing. Use of routing in accordance with general
provisions on shiprouting. Speed measurement. Knowledge of navigational
techniques used for safe navigation in restricted visibility. Use of reporting in
accordance with the general principles for ship reporting systems and with VTS

procedures

nmsiAuSeddnnsedingd 2(2-0-4)
(Electronic Navigation)

wanmshlufofumsiudelagldimneuuiulan szuulawaud szuudla
wau szuumaisndisldlunisiiuge ssuuifea ssuuanafisuiiiin szuulnaund
sguunaiale

Basic principles of terrestrial navigation systems. Loran-C system. eloran.
Global navigation satellite systems. GPS. Augmented satellite systems. GLONASS.
GALILEO.

NOMUENIABLUIITINILNITLAUSTD 2(2-0-4)
(Maritime Law for Navigation)

ij%ﬁmﬁ’mgwmawwzﬁ%éuﬁ R)f ”z:y,gyﬁwdwﬂizma*iﬁwumﬁ%mma
1966, SOLAS - 1974 udlaifisnfin SOLAS - Msutsfiufivmie n1snsaivenie
SOLAS - nsteeiudaafe TsUUAUABLATNITAULNGS. SOLAS - LSA hazisnis
§anN3 SOLAS - nnsdeansmaing SOLAS — msvudsdumiidumdn SOLAS - 1
yudsduiiduingdunsie ISM Code STCW Convention, 1978 ufluifisnfis STP
Ships Agreement 1971 SPACE STP 1973 PAL 1974 Tonnage 1969 BWM 2004 AFS
Convention, 2001 AMuuztLiB1A31AINTIVADULE DUTTNNAUATIUTTNNAUA Y

vV

nod uaztdausanninty ngindetuneuntsvheuliiinanuvaonds AUy
iauluFedunn ISPS code

Introduction to maritime law. Law of the sea. International convention on
load lines, 1966. SOLAS-1974 as amended. SOLAS - subdivision and stability.

SOLAS - fire protection, detection and extinction. SOLAS - LSA and arrangements

“* 13U TuUTe
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03521273

03521274**

(LSA code). SOLAS - radio communications. SOLAS - carriage of grain. SOLAS -
carriage of dangerous goods. ISM code. STCW convention, 1978, as amended.
STP ships agreement, 1971. SPACE STP 1973. PAL 1974. Tonnage 1969. BWM
2004. AFS convention, 2001. Guidelines on the enhanced program of
inspections during surveys of bulk carriers and oil tankers. Code of safe working

practices for merchant seamen. ISPS code.

ngvsnevndveuiiteduandon | 2(2-0-4)
(Maritime Law for Environment 1)
ApriidesFeuinneu : 03521272

audaey1 MARPOL 73/78 wazdsruldngmaneluusazUssine n1saiuaunis
Udeetiifu auatuiintify @il 1 - wiesdns warnslinu wasdud 2 - Fudn
wazn1sldihiede) uufoinsanduidedndunndu uwuuftRnsanidudmiu
wanMYMmza dmiuigu wieasmaniife wazkauUURNsvRNIe Funouns
UitRnazgunsal dmsuidndsufina svuuidnveadeuuise nmnvey 1a3esun
szuuidmindiade stuudanisver ssuunsleatuastudfne nisinathdaade
Wieuntlosaninuindeunamsia

MARPOL 73/78. Convention and legislations adopted by various countries.
Control of discharge of oil. Qil record book (part | - machinery space operations)
and part Il - cargo/ballast operations). Shipboard oil pollution emergency plan
(SOPEP) including. Shipboard marine pollution emergency plans (SMPEP) for oil
and/or noxious liquid substances and vessel response plan (VRP). Operating
procedures of anti-pollution equipment, sewage plant, incinerator, comminutor,
ballast water treatment plant. Volatile organic compound (VOC) management
plan, garbage management system, anti-fouling systems, ballast proactive

measures to protect the marine environment.

NSUTINNLAENTINIEUAULLSelusEAUU URNTS | 2(2-0-4)
(Cargo Handling and Stowage at the Operational Level I)
ANgAINIUNITBBNNELALAENIINTIFIVOUTD NSIANUEUAT AUATUUAIATN

30 Audinusinnlugrounuiues duAmneuazduamnesviingén

** 91g31UTUUTe
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03521275%

03521321**

03521322

Sea worthiness and stability of the ship. Securing cargoes. Deck cargo.

Container cargo. Bulk cargo and Bulk grain cargo.

NSUTIYNKAENTININEUAMULTBIUTEAUUH RS I 3(3-0-6)
(Cargo Handling and Stowage at the Operational Level II)

NSUTIYN MITAuazguadumlidannulasnis N1snsIaaeULaEIIEY
AU BRaTATUEEN TR 1vane wardeuian

Safe handling, stowage and securing of cargoes. Inspect and report defects

and damage to cargoes spaces, hatch covers and ballast tanks.

mmiﬂ"ﬂﬂLf“ﬁ'mﬁmswimmm | 2(2-0-4)
(General Knowledge of Engineering Systems 1)

ndnMsurenAessufluse wuuadessusiea nadnsledr ssuunis
uvesludnsiazina, wuumsm%m:uLﬂéaqaumﬁmaswmﬁa AFNLANIZN
\Sessuii3e MIsenuanuNIsaiteaIsteud nsfansidndauiety se
Flen msfumansdiseniaiu wasmsfualsyansamusaaieseus

Principle of marine diesel, steam and gas turbine engine operation.
Describe the arrangement and operation of propeller shaft and propeller.
Describe bridge control operation for engines, propeller, steam boiler,
maintenance and safety. Using correct engineering terms when explaining the
operation of the machinery and relating equipment. Calculating the fuel
consumption for a voyage and defining the Admiralty coefficient and fuel

coefficient.

NSANTIAMUNT DUV DNDUBBNTIZLA 3(3-0-6)
(Maintaining Sea Worthiness of Ship)

synaduth ussaeen nsvuseussuindn wissnBsainernans n1snse
fudosiu osrlunislraswesde WuldmenaiosnwBednomans nsAuIm
AAUINI NTRUIUTELANVDINITANNTOU HANTENUVBINITARILFAIVDINS A
LANAIYRISRIALNANIT S euasTedanar nseuwiadeeldmsiermiy 9
UftRiileBegndeussaseiluuisdin msensdnuimauaioavedelngld

WASILDATINIAUINTINLTD

* 593 Un by
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Displacement. Buoyancy. Fresh water allowance. Static stability. Initial
stability. Angle of loll. Curves of static stability. Movement of center of gravity.
List and its correction. Effect of slack tanks. Trim and draught calculations using
trim tables. Actions to be taken in the event of partial loss of intact buoyancy.

Stress tables and stress calculating equipment (loadicator).

03521323**  ANINTIFIVDNID 3(3-0-6)
(Ship Stability)
fanildlunisdede madeulavy dawfituiosineg lue vssafuiuduay
Usegudnernia mafansounayisdestu manmadouasgui masuaniiuiiuay
U31105 NaNTENUTBIAMUNLILLL Nsnsaivasavasioldsaduyuunfivaziduy
gy
Shipbuilding materials, welding, bulkheads, watertisht and weathertight
doors, corrosion and its prevention, surveys and dry-docking, Calculation of

areas and volumes. Effects of density. Stability at moderate and large angles of

heel.

03521341  @yvnsmans 2(2-0-4)
(Oceanography)

UEAYNT AMANURATDIAYNITAIASLITINIENINLALLAT NITNYUILULANIT
LLSJﬂ%'uﬁgﬂmmmwi ﬂ’]iLﬁmamLLam?{ﬁLuumaym UszLnnuane vaiudaasii
Furndauaznisndousvesiudaosd Muuzidiietuarulaeniovesns
Aude mindiudsegluninalndifes Jeuleiagilugmaiuouvosiudenia
Tassadrsdruuuvense sunseiiazietunasisudlaiivztunldld muaansoly
nsUssuanenssaindutnes ussaasiisatudsnintuinas wasnszuan
vsdayafidudulimeduneiiun wasdiua

Ocean. Physicochemical properties of ocean. Global ocean circulation
and stratification. Wind and wave generation in the ocean. Main types of floating
ice, their origins and movements. Guiding principles relating to the safety of
navigation in the vicinity of ice. Conditions leading to ice accretion on ship's
superstructures, dangers and remedies available. Surface water circulation of

the ocean and principal adjoining seas. Principle of voyage planning with respect

“* 13U TuUTe
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03521342*

03521351

to weather conditions and wave height. Formation of sea waves and swell
waves. Ability to calculate tidal conditions. Nautical publications on tides and
currents and information which can be obtained via internet and email.
NMINEINTAIDINIA LazaynIAmEans 3(3-0-6)
(Weather Forecast and Oceanography)

uHuflenmakagmsaansal Manensalorne wguaniou tudses
szUUﬂsgLLaﬁwumaym AmiganauTndiluauy Mwensaindu AduT Aduaa s
ﬁwmmﬁw%um UiimﬁﬁiLﬁU’)ﬁUﬁ’]’ﬁuﬁ’]aﬂLLaSﬂiSLLﬁﬁI’W

Synoptic and prognostic charts. Weather forecasting. Tropical revolving
storms. Floating ice. Ocean current system. Significant wave height. Wave
forecasting. Formation of sea waves and swell waves. Calculation of tidal

conditions. Nautical publications on tides and currents.

nsufURluanunisalgniadu 3(3-0-6)
(Response to Emergencies)
! A o oA o ¢ a v = |
N33R ulugUsuuangeg Wesuleduaniunisalaniiu Jeneseianenis
Jesiuuasiiionnuuasndevesdlaeaisluaniumsalgnidu Yefiasyiaiandiseid

Ha JeufUandeaniiniveseingiunieisedn Toufuarasaininmgseyuiu n1s

a [

Ussiliunmeanudemeidosiy waznisavauaudemeliviiiuiy 353119

£
[ v A v

INMSNAMANDARANY NIBUNITTLLUALNATU

q

YOUIRANULELNIY N1TFONULULTDAYN
Tupaulunisaazise nslivnadesslva 3Innsiigatunmsaingeie wazduneu
N1381N39 N15Y8TIRAUIINTRN TN 1IzandY ATleYBIRBNYIS NTEISTE
dygaueta nisdasiadyginaina Jefiesyisiisoneiy 35n15ideaU]un

A A o o a & Y] a & o & aAa & a A =
YT oMatasinfulasnasaInAnfiu n1sisessnaniinfulaeiinseluiiniim
| a Y o Aava d A o o Y] o oA Y] a
HgmaenNeuen TefvujiRilasomanslauiu waznerauloselauiy w3
Woanun1sadluAty suinanunduse dainananvelaainemils n1susediy
ANMIEENIY N13UNR U oluN1IERNEAY MTUTMITIANISINEITUNNTAINGY Lag
TURDUNNTAINS

Contingency plans for response to emergencies. Precautions for
protection and safety of passengers in emergency situations. Precautions when

beaching a vessel. Actions following stranding/grounding. Actions following a

collision. Initial damage assessment and control. Means of limiting damage and

* 593 Un by
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03521353

salving ship following fire or explosion. Procedures for abandoning ship. Use of
auxiliary steering gear and rigging jury steering arrangements. Arrangements for
towing and being towed. Rescue of persons from a vessel in distress. Actions
for emergencies in port. Measures for assisting a vessel in distress. IAMSAR
Manual. Signaling by Morse code. International Code of Signals. Precautions
when beaching a ship. Action to be taken if grounding is imminent and after
grounding. Refloating a grounded ship with and without assistance. Action to be
taken if collision is imminent and following a collision or impairment of the
watertight integrity of the hull by any cause. Assessment of damage control.

Emergency steering. Emergency towing arrangements and towing procedure.

n13U5e | 3(3-0-6)
(Ship Maneuvering 1)

aaﬁ’uuazswwqﬂ Nﬁﬂi%%Uﬂ?ﬂﬁﬂJLLﬁ%ﬂi%LLﬁ‘fﬂ IUﬂ’]iﬂ’JUﬂ‘ML‘%B N15TIWAU
AN HANTEVIUINUIAL J09UuALLATNANTENU LY Tindneiy S3nsvenauei
Wanga MIRNEALTe N5 - 08n INantiiisewazn1siu - d1 sewmuanin
9117 NSzuan Szpsmmt seeenge ntsduFeluuith madansiude s
muaudolusoni mafisuwazmssenannifieunieldaoiunisnisngg

Turning circles and stopping distances. Effect of wind and current on ship
handling. Manoeuvring for rescue of person overboard. Squat, shallow water
and similar effects. Proper procedures for anchoring and mooring. Approaching
pilot stations and embarking or disembarking pilots, with due regard to weather,
tide, head reach and stopping distances. Handling ship in rivers, estuaries and
restricted waters, having regard to the effects of current, wind and restricted
water on helm response. Application of constant rate of turn techniques.
Manoeuvring in shallow water including the reduction in under-keel clearance
caused by squat, rolling and pitching. Interaction between passing ships and
between own ship and nearby banks (canal effect). Berthing and unberthing

under various conditions of wind, tide and current with and without tugs.
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03521374

nViEngNdveuIedwInaeY | 3(3-0-6)
(Maritime Law for Environment II)
JTideaSeuNnnoy : 03521273

[

UsgmadodnsuazienansiinmusliiFedesiludonasanatnueydaan
sgvhalsena anufuRaveunelitermuniifetesueseudyaissninasemne
IfeFosnuniusmn anufuiaseunelidormuaiiisiteswosoudnyan
sgninaUsemai oaulaenfsveinisisadinlungia anuduinveunield
Tetsrumudonnaduivszyuuinuifsafunistesdusaiuiiinaniie ns
Usgmannduguniindneiiosgunmuazaudeinisvean geunieseninsemea
anufuiiaveuneldngumnenisiiudessninssnady 4 Avwegludennasias
oudnasEnInUszmaninansEnuisunuInYeud i seRuuIMsTEAUge
AnusuRinreuMElnsIassEninssemaniinasionnuUasndoveslavans gnide
Wil saensuauUasnioresdudi 3nsuazanusiudeiieadunistesiu
wafivaniSefinsenudedunndeunimeia nguanelagan ATy ARAIIALUNTT
Afiunsmutennatiazeydyynseninasene

Certificates and other documents required to be carried on board ships
by international conventions. Responsibilities under the relevant requirements
of the international convention on load lines. Responsibilities under the
relevant requirements of the international convention for the safety of life at
sea. Responsibilities under the international convention for the prevention of
pollution from ships. Maritime declarations of health and the requirements of
the international health regulations. Responsibilities under other international
maritime law embodied in international agreements and conventions that
impact on the role of management level deck officers. Responsibilities under
international instruments affecting the safety of the ship, passensers, crew and
cargo. Methods and aids to prevent pollution of the marine environment by
ships. National legislation for implementing international agreements and

conventions.
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03521375**

03521376

03521377

N13UTINNLAZNITININFUAIULETBLUTEAUUTIT | 3(3-0-6)
(Cargo Handling and Stowage at the Management Level 1)
Apiideaieusnnion : 03521275

N13UTINN N33R N1sQiaLaznIsuudduaingldngtedsduunsgiu
DUHYYAING NANTENUSASINIAWINGN V3N waznsMseinveaievedufuazns
YUASFUAT WHUNTNNITNTIAEYSH LazaunTalAuIiAILLAL

Application of international regulations, code and standards concerning
the safe handling, stowage, securing and transport of cargoes. Effect on trim and

stability of cargoes and cargo operations. Stability and trim diagrams and stress-

calculating equipment.

NSUTTYNKAENITININFUAM VLT BIUTEAUUTIS I 3(3-0-6)
(Cargo Handling and Stowage at the Management Level II)

sdnnauarguARUAEIInsvLas TunsumstuLardsoududi qunsaivy
fouazddssdud amnudiluifsafuiderifukagnsu o vudedni anwd
Aeafunssudunsuazniseenuuu FesiafeafuiFoussynaudinnes msqua
NsYUEELaYaLALIFUAINGY

Stowage and securing of cargoes on-board ship. Procedures for receiving
and delivering cargo. Cargo handling gear and lashing equipment. General
knowledge of tankers and tanker operation. Knowledge of the operational and

design. Limitations of bulk carriers. Loading, care and unloading of bulk cargoes.

mMsUssiuanudes 3(3-0-6)
(Maritime Meteorology II)

mwﬁLﬁ'mﬁuamumaaﬁuazmaﬂsm:ﬁummLﬁ'm ANSNANTULUINIIAY
yanmslunmsussduanuidss szyaruidsdlagmluiivifssduuinseiades
nsUssiliu eSunelimdudennuanunsalunisnaununisuaznisussdiunnudes
peelUsEaANS AMlUNIITIRRIEIUNTAINTRADIUNTAIRSY

Theories of situation and risk assessment. Discusses formal approaches to
risk assessment. Identifies typical risks that management level officers may have
to assess. Demonstrates the ability to effectively assess risk in the planning and

conduct of simulated or real shipboard activities.

* 91g31UTuUTe
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03521421**

03521422+

03521423

N1SNIPIVBATBUALNITAIUANANILLE LY 3(3-0-6)
(Stability and Damage Control)

gurnaznisaude wsadou Tuiuddn uazussda wansgnuvosiviudenis
59NN RNTaUAEYTY MIFUINAN IS andatnviag HansEMuvesin

v ! U A

YUFBNTU MW NINTENUABNITNUBIMTULAZNITNTIAIVDAUTO ANTURAYOU

o '

meliterimuaiiietosiutetidusninssmauas sudygnseninaseima
Dry-docking and grounding. Shear force, bending moments and torsional
stress. Effect of flooding on transverse stability and trim. Calculation of vessel
condition after flooding. Effect of flooding on trim. Theories affecting trim and
stability. Responsibilities under the relevant requirements of the international

conventions and codes.

Audmlifeafuszuuimngsy | 2(2-0-4)
General knowledge of engineering systems ||

wiosdnstaelude ssuuiiidalude ssuuilu ssuuBeremade wdnns
Maurenasesiilnliiinnssuanss nszuaadunagssuusmiegliiiluge ssuu
ey USuenia wazsvuisennea ssuudeiunsnseialuge svuuthda
sualuse ’iz‘U‘UﬂiaaﬁﬁﬁuuazqﬂﬂitﬁﬁLﬁ'm“ffaﬂ iwumil,mﬂﬁqaiuﬁa \3eadng
aai szuulansedn miéTmstQLLam%aﬂaﬁa

Ships’ auxiliary machinery. Distillation and fresh-water systems. Pump
system. Steering gear system. Principle of DC, AC generator and electric
distribution system. Refrigeration, air-conditioning and ventilation system. Ships’
stabilizers. Sewage treatment plants. Oil filter and separators. Waste
incinerators. Deck machinery. Hydraulic system. Marine engineering watch

arrangements.

NINTIFILAZNITIARIVDITE 2(2-0-4)
Stability and Rolling of Ships

NsUsEENATaYANTIINTFITeLTe Madedlunienveasowazn1sBeddunis
1983138 1afivsnmmatn n15UsEAAT GM f8A0ABYeINTNAGDUYIINTT
1A89909130 NUBINITNITWILUAN1IEUNA Tanmunvein1snsesialuaniisun

° Y | a v A4 3 2
FANNTUNTVUAFUANNLUULLAR ﬂ’]’iIﬂﬁQ?lE]\‘iLiE]

“* grg3UTuUTe
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03521443

03521444

03521451

Simplified stability data. Trim and list. Dynamical stability. Approximate
GM by means of rolling period tests. Intact stability code. Intact stability

requirements for the carriage of grain. Rolling of ships.

galleninenlausou 3(3-0-6)
(Tropical Meteorology)

auwaleuiou Jadumuaumsiasuilamwesoina nsnsEAERIvesA Y
wazUFunaniiny msdehundanuluuuns wglsudou msdsa malesei ua
nsnensalennalunseu MsiUanatayadnariieuwazsn anngileina
LLﬁ%ﬂ’J']EJBTULLUﬂULGUW%E]u

Wind, controlling factor weather change, distribution of moisture and
precipitation, tropical transport, tropical waves, tropical cyclone, observations
analysis and prediction of tropical weather, satellite and radar information

interpretation, tropical climate and variability.

Aenssuvieils 3(3-0-6)
(Coastal Engineering)

¢ y = A o = Ao
Usingmsainegils ngufvesndu pduluumayns nsidsunuasesniuile

1A

WNEANAY NNSAALNEYUR LAY N1TIONVBIVBUE NSIARAUNII8UBNHY dURSASEN

y
vespdusedineatieetls mseenuuudaneasiaeil

Coastal phenomena. Wave theory. Wave in the ocean. Wave change when
approaching shallow water. Destruction and formation of coastal area. Offshore
sand dune formation. Wave interaction with coastal structure. Design of coastal

structure.

15158 Il 3(3-0-6)
(Ship Maneuvering i)
JefidoaSouinneu : 03521353

N15UTEAUNUTENINNT OLALTORAINTY NITLENUTTUUTUAR DU UazAIUAY

&

159 IUNIUED UT2tanange) slnvesanotso n1sidoniunivaus nsldausnils

i
A v

Y30EBI9 MUNUNTING hazUa8NdINaRDNITAIUIUANNYIGAND JUNDUNITAY

aveluusnaaniazdiny auein1 NMU1gue n1sdnniskazn1suseluann
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p1mAariiy swdnutismdese warermasuluaaiunisaingn duneunis
a1ngs defleszvlunsthiZelfiovdesiietiedinuazisoisoun vazanmenialyl
Uni anmamsolunsuszifiugadnuazluFonaly auaud@dug lunsvgaise
wazraiilurasideddnsiuian wazanufiuansnaiu auddalunisan
mudiFeifieananudevnennaduiite - vhoide deufiRidloduTeluanne
dudwdediiudauuge msiideluanmasasmuiuiy wazusaduntuu,
e uaniiiudelas aniusnisnisasasma

Ship and tug interaction. Use of propulsion and manoeuvring systems
including different types of rudder. Types of anchor; choice of anchorage;
anchoring with one or two anchors in limited anchorages and factors involved
in determining the length of anchor cable to be used. Procedures for anchoring
in deep water and in shallow water. Dragging anchor; clearing fouled anchors.
Dry-docking, both with and without damage. Management and handling ships in
heavy weather including assisting a ship or aircraft in distress; towing operations;
means of keeping an unmanageable ship out of a sea trough, lessening lee drift
and use of oil. Precautions in manoeuvring to launch rescue boats and survival
craft in bad weather. Methods of taking on board survivors from rescue boats
and survival craft. Ability to determine the manoeuvring and propulsion
characteristics of common types of ships, with special reference to stopping
distances and turning circles at various draughts and speeds. Importance of
navigating at reduced speed to avoid damage caused due to own ship's bow
and stern waves. Practical measures to be taken when navigating in or near ice
or in conditions of ice accumulation on board. Use of and manoeuvring in and

near traffic separation schemes and in vessel traffic service (VTS) areas.

N13INUNUNITLAUNI 3(2-3-6)

(Voyage Planning)
MIILEUNSRUEmSunnanelagldisnsndondunianisiiunisly
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Voyage planning for all conditions by acceptable methods of plotting
ocean tracks. Navigation and monitoring of the voyage. Logbooks and voyage

records. Routing. Ship reporting systems.

NANATHAZAITATAUARILULNELTOLAY 3(3-0-6)
(Watchkeeping Arrangements and Procedures)

mnufigitungiedifussninasemaiedesiudelaufulunziad 1972
asuuAludiudy n1suszgndld naenawanunsunivesssdou audiAeatuiden
nsisedsunnld rufuanunsuaivemdnnisidesufiRnanietunisiisy Tadte
Aerfunsiudensaluseiuuims dufinadfinmsiumaamea wagnisideuse
IPUUFYYIUADUAIN NI

Knowledge of content, application and intent of the international
regulations for preventing collisions at sea, 1972, as amended. Knowledge of
the content, application and intent of the principles to be observed in keeping
a navigational watch at a management level. Voyage data recorders (VDR) and

bridge navigational watchkeeping alarm systems (BNWAS).

ANUYNABIVBIIUATITD 3(3-0-6)
(Accuracy of Resultant Position)
N1INUATLITBLALIENIATINERUANGNADY NTtAwTelagldasimans
NTELNANIIANANNEN TaudeAuEIL T luATTLHUT UsenasaiiolasusTadans
a A 1 P a £ o A a fa « a cal
NI13LAULID DYNUNUIZANLNDUTZILUANNYNADIVDIATUANILID JUNIUBENNTOUNEN
advdmsunisiiusetuanudianemafgiunanufiinis e annnves
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VONANAN N1TATIVADUVDYANHANAIG uazddudluiielilasuaiisongaaiugn
Determine position and the accuracy of resultant position. Celestial
navigation. Terrestrial observations, including the ability to use appropriate
charts, notices to mariners and other publications to assess the accuracy of the
resulting fix. Modern electronic navigational aids with specific knowledge of their
operating principles, limitations, sources of error, detection of misrepresentation

of information and methods of correction to obtain accurate position fixing.

“* 13U TuUTe
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LATUFANANTNINYEUTI 3(3-0-6)
(Maritime Economics)
ydnyamaATegAans muAgiuszrsgeamnsTndveunifuiasugia
msnensalgUasduazaun Arsssuilen Alidieuazaslunsuudimmeig
Fundamental of economic. Relationship between maritime industry and

economic. Demand and supply forecasting. Shipping fee, cost and tax.

N1IUTMYITO 3(3-0-6)
(Port Management)

N153AN13gIAUAENITAAIRlUgRAIMNTINYTE N1sALTunTndlveunTly
yidelaseniafsdanandon guamiazanudasnde nmsfnwianudasnieiiiie
waznsianislunieanidy

Business management and marketing in port industry. Maritime operation in
port with environment, health and safety consideration. Port security and

emergency management.

nN13UsEAUNeN1meELa 3(3-0-6)
(Marine Insurance)

UsziRuazmsiaunaesnsussiusdevmmea msuusiuanudes douly uas
wnansietunsUseiudommeia

History and development of marine insurance, general average, terms and

conditions.

AMUUABASULAZNITINYINGIUIAUULTD 2(2-0-4)
(Safety and Medical Care Onboard)
seidauinmenstiedin seilvutedsRuresgunsalmnudasnsis NMsuHun
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Life-saving appliance regulations. Medical Care regulation. Actions to be
taken to protect and safeguard all persons on board in emergencies. Actions to
limit damage and salve the ship following a fire, explosion, collision or

grounding. Preparation of contingency plans for response to emergencies. Ship
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construction including damage control. Organization and management of the

provision of medical care on board. Medical publications.

AMgiuaeTinyelunsuIsInTg 3(3-0-6)
(Leaderships and Managerial Skills)

MsuisyaansiuuRaeuuuEe menufiinimeia eudyanainama
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Shipboard personnel management. Training onboard ships. Related
international maritime conventions, recommendations and national legislation.
Task and workload management. Application of effective resource management
at a management level. Situation and risk assessment. Identify and generate

options. Selecting course of action. Evaluation of outcome effectiveness.

n1sUoiuNaNLaINNITVURINImLLE 3(3-0-6)
(Pollution Prevention from Maritime Transportation)

SEUUTLIAINEINNINELA Qmmwﬁg’mma UANYNNNLLA HANTTNUIINAIT
izuwﬁgﬂﬁﬁmﬁaLLawgm'NL%ﬁﬁﬁia‘iwuﬁL’J@ﬁ‘wmmwzLaLLazﬂmmwﬁmzLa
waynmeziaannsvondsludjianiudniniueudayyr MARPOL 73/78 N3
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nIaiAnwINIsUaINuNaNEINNITULEN1INLLA

Marine ecosystem. Marine water quality. Marine pollution. Effect of bilge
water and ballast water on marine ecosystem and marine water quality. Marine
pollution from ship-generated waste according to MARPOL 73/78 ; Marine
pollution prevention and technologies from maritime transport. Case study of

pollution prevention from maritime transportation.

P ARG 3(3-0-6)
(Compass Errors)
AU TENAUVBATUAALLIMANLAZNITYIIUYDILARZEILUTENOU TATINAVD
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Budly szvvnunmeldnmsaivauvedalsinawes msldnuwaznisguasnuiduiie
Talsitugu

Parts of the magnetic compass and their function. Errors of the magnetic
compass and their correction. Principles of gyrocompasses. Gyrocompass errors
and corrections. Systems under the control of the master gyro. Operation and

care of the main types of gyrocompass.

N15UTINNEAENITINFUAIULTBLUSEAUUTIS I 3(3-0-6)
(Cargo Handling and Stowage at the Management Level Ill)

NsVUEEAUAT N1SUTTNAUAIag ARy nsdeansiifiuszansnnuay
nsUfulgsduiusamlunsieusindy dedfaduanuuduswosiudau
1A59a319U83aUTINNAUAWINBWNLIATTIU MsuladluddakAzuT IR0 35
yandesmudeennaanssnuiieniatuivideussmndudimnesduiiosnain
nsfangeu Anudreade warnsinnduiildmingaunsvudeduddunsng

Loading and unloading. Safe cargo handling. Effective communications and
improving working relationships. Limitations on strength of the vital
constructional parts of a standard bulk carrier. Interpretation of bending
moments and shear forces. Methods to avoid the detrimental effects on bulk
carriers of corrosion, faticue and inadequate careo handling. Carriage of

dangerous goods.

389ANIEMOINGIAIEASAISIAUSD 3(3-0-6)
(Selected topics in Nautical Science)

a a s a A v A a o v a !
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NSANN

Selected topics in navigation at the bachelor’s level, topics are subject to

change each semester.

AUl 1
(Seminar)
ASUNAUDKALDAUSIERITDN UAUTINIINYIAIEASNITLAULS D bUSERAU
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01417111

01420111

01420113

Presentation and discussion of interesting topic in nautical science at the

bachelor’s degree level.

Uil 1-3
(Special Problems)

a

NMSANEIAUAIINIINGIAENTNITIAUETD SAUUSUYING WazlSaulsuuTau
Jusieau
Study and research in nautical science at the bachelor’s degree level and

compile into a report.

sedviidusiaiviuenndngns
IGRLEGN 3(3-0-6)
(Calculus 1)
Alauazanudelies syiusvesilaidulagnissegnd Adaoyiusuaznis
Uszend Usiusuazn1sussend
Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

Handnald | 3(3-0-6)
(General Physics I)
nafansNIsRounuuLesHelin AGU Naransvedlua Yuvnarmans

Mechanics. Harmonic motion. Waves. Fluid mechanics. Thermodynamics.

UfuRn1sWEnd | 1(0-3-2)
(Laboratory in Physics 1)
JefideaSeuinney : 01420111 wsendeuiy
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Ufuinsdmsuinidndmly | vsendnd

Laboratory for General Physics | or Basic Physics I.
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