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m‘sﬁwmmﬁugme?m%’uﬁ’mﬁuﬁa 3(3-0-6)
(Basic Calculation for Navigator)

malnaudidluszuiy snaialuszuny m'%lﬂmﬁﬁwsqﬂanﬁugm nasnaulan fife
mepiimanidmiunaiuGs Uigiinnnes ssuvaunsifaduuasmsng synsume
a3 ayiustasdmiunisiiuse

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

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

mMatAuGeltaadu 3(3-0-6)
(Introduction to Navigation)

ﬁa;gammmuﬁ sensiiuardsdifuaug ussaudsnisdiude wuiitiaanse
Und seuurjumatotiAures N1siAuEenudolIiuYed dauneulsEn1nIEnINg
Uszne (ALA) 1hiurhasuaznssuei nsastuiinluaymiuiinn1siiuge uazns
Fourui

Information from charts. Lists of lights and other publications. Navigation
chart. Electronic chart. IALA (International Association of Lighthouse
Authorities) Buoyage systems. Tide and current. Keeping a log and chartwork

exercise.

AlnansdmsuTnAuSe 3(3-0-6)
(Mathernatics for Navigator)
FiReaFousnnou : 03521111
gy auvfvevsinay gﬂamm?{amuwsaﬂau nsenaulan nguanules
msuitymsUananmasauunsanay nsUssgndssinudiivsanaunisnisifivie
Definition. Spherical property. Spherical triangle. Terrestrial sphere. Napier's
rule. Problem solving in spherical triangle. Application of spherical trigonometry in

navigation.
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uao.2
msiiudalasldfuneuufiulan | 3(3-0-6)
(Terrestrial Navigation )
nsimuasiuait waoadiuafiuunsud W ER, DR wazsiuadiniuou ng
wanaduiuan 1dunse 2anas wasdulawesluan mamdusuail mamasesnng
Bowiu msahadusivaiiiondndsnsunsie wienduaiiieesy widude
worszaene vudufinsening 2 druadl mszesniegEndng 2 duail dAuam
AIEITENn 2 duad
Defines a position. Plots the position on the chart. Define ER, DR and
fixed position. Plots position line straight line, circle, and hyperbola. Finds a
position line. Finds the distance that the ship will pass off. Constructs a
position line to clear a navigational danger. Plots a dead reckonine. Defines
course and distance. Lays off true course between two positions. Finds the

distance between two positions. Calculate the speed between two positions.

lAssasdnuoae 3(3-0-6)
(Principal Structural Member of a Ship 1)

1 2110 warFUNSIBTE ANuATEATBASE lAstaiiavioase Wase wagie
3o Hams made uarludns Wuwunhussynuasiasasaneuuthussn

Ship dimensions and form. Ship stresses. Hull structure. Bow and stern

regions. Fittings. Rudders and propellers. Load lines and draught marks.

ssuuliihuazgunanimaduie 3(3-0-6)
(Shipbourne Electrical and Navigation System)
Jeiidouieuniou : 01420112

sruulnihwesaznuiude IWihnssuanss iihnssuaady Aduusimanlviia
LLaSﬁtﬁﬂwmﬁﬂmf‘i}adﬁuﬁﬂg‘luLﬂ%@%ﬁﬂﬁﬂﬁ‘%ﬂﬂﬁkauﬁ@ﬂi:ﬂE]‘Uﬁ'hEJ \ASD9dEYIDY
o Wuiausindn @udialals anaduusindnlanwaznisidsavureaie msusu
Wuiialigndos dolawarnveaduiimuasduwis uiiauuu Wdndinauasszuy
Hidudtiveie

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
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the earth and ship deviation. Compass correction. Errors of compass and azimuth.

Fluxgate compass, and steering system.

Ufuansssuulniuavgunsalmsiduiie 1(0-3-2)
(Shipbourne Electrical and Navigation System Laboratory)
Jeridoaduusntey : 01420112
Fiisaaseunsauiu ; 03521232

ns¥anazasIvaeurasiuiInszuanss inszuaadu nisrelsasedu
wimdnlih wardidnnseiind indesasrioudss mavheuveanduiiswinanuandy
Arlals nmsteaurnudindnlanwasmsifisauursnis Telawarnveaduiinuas
s msliiduiiauuy Wandinauazszuudifuidoivenie

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.

galleaivemnanza 3(3-0-6)
(Maritime Meteorology)
ussEMA wedealiensanenmelube auneernd n3ifinay waazey Ty
Ty aulazaNeRINIAUaIMALVS 1ATIEI N UDRwIaTy wouflalrauuarssuy
AUNADINALULUUATIRY MUY IEIMAG WS UNISIAUSe MsTuRnuagsee
msasvenna msvszgnddnanstoyaaninAveuiiomsaamsaianea
Atmosphere. Shipborme meteorological instruments. Atmospheric  pressure.
Wind. Cloud and precipitation. Visibility. Wind and pressure system over the ocean.
Structure of depressions. Anticyclones and other pressure systems. Weather
services for shipping. Recording and reporting weather observations. Application of

meteorological information.
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NISWEINTAIDNIA 2(2-0-4)
(Weather Forecast)
JiiesGounnow ; 03521241

wHuTioMALAEMSAANTA] MINENTaiaIMA WigvLRTeL

Synoptic and prognostic charts. Weather forecasting. Tropical revolving storms.

nsidudelagldivanouuiiulan i 3(3-0-6)
(Terrestrial Navigation I1)
Jiisauiouanneu : 03521151

AdiaALUes departure N3 madowendumaSaduiiinannsuah
wazasl LdUNaY MIANNUANAA098098AN51dans plane  sailling A15lY
transverse table m3suntgymilang plane sailing nsuAtigmilang plane sailing
msuftymilandfise DR uaziiide 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.

= = uql v
nsiiusalasldinueuunasi | 3(3-0-6)
(Celestial Navigation 1)
Juiideusoumney : 03521114

sruuaiedng nanauviesiiuaslaeediuassuudianneiviead yuan

< « w o a
aumdsNAITIAERTUUNIINaNeain n1slavsdssdniu uaslresdunssuurauin
inapinyy uasnauigeinliidugens uenldge taasiavial msldujiumuie

o W Y
ST INGVIDINT

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.
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UA.2
ms¥nwanulasadsluvnsiiuio | 3(3-0-6)
(Maintaining a Safe Navigational Watch 1)

o mahlule waziemursualvestatfuszuinaseimaindaedoinis
Uaatuselautulungiadl 1972, upludania
Content, application and intent of international regulations for preventing

collisions at sea, 1972, as amended.

nsiudelesldmmauusiaai I 3(3-0-6)
(Celestial Navigation II)
JfiveaSeunion | 03521252

ABnsnsamaziyelaggaseifsy mansianiwmie nsnndusuailagis
dumesidw mamiduiailaeingviosih niswisuaiidefiudueu

Latitude by meridian altitude. Pole star observations. Line of position by

intercept method. Celestial lines of position. Position fixine.

mssnwianulasasslugusiusEe | 3(3-0-6)
(Maintaining a Safe Navigational Watch I1)
Jnfinaaieannon | 03521253

numuiiow nmshlld uasieaursusivestatiiuseniiasemaingnodos
mstlasfuSeloufulunziad 1972, wilufisds wdninusindesdoufdiluniad
FEINWIAMUYaRRAAIEUININISIAUG D MsShwauvasadvvueiSevenluvinise
N133ANIMINEINTUUASWILAUGD ldunsan wenia nsldidunisaniudeya
Wumanisiiudenlésu nsiannusa mﬂ%’mmﬁtﬁ'mﬁ’umaﬁﬂnmﬁuﬁatﬁa

s

euasndodmiunmsiduieluimnidosita mslénissonunamdnnisid ey
oo ludmivssuunismenusuaiifefusadevufofveanisarvanszussos
mﬁf‘luax'uzuﬂau VTS

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 ships' routing. Speed measurement, Knowledee of navigational

techniques used for safe navigation in restricted visibility. Use of reporting in
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accordance with the general principles for ship reporting systems and with

VTS procedures.

nMsiusedlanvseting 2(2-0-4)
(Electronic Navigation)
JeiidpaseuIiau ; 03521251
wdnmswaluAsunsuEelagldinunsuuitulan ssuu LoranC, Loran,
sruuafsitelFlunsiiudastuy GPS  szuuaaiieuiitis seuyu GLONASS
8UU GALILEO
Basic principles of terrestrial navigation systems. Loran-C s_ystem.- Loran.

Global navigation satellite systems. GPS. Augmented satellite systems. GLONASS.
GALILEO.

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

uminivaiungmnovdeiun? sudygnserinassmadadouningsmn
1966, SOLAS - 1974 uAludisidi SOLAS - nisudsiuivude nmsvssiwesde
SOLAS - nstlesffudadis szuuldauivlaznisduinda. SOLAS - LSA warisns
§an13 SOLAS - n1sdeansvinaing SOLAS - nsvudsduAmiuGER SOLAS - n3
pudsdudiuTngdunsie ISM Code STCW Convention, 1978 uluiiatfia STP
Ships Agreement 1971 SPACE STP 1973 PAL 1974 Tonnage 1969 BWM 2004
AFS Convention, 2001 fuustiiieiunisasissouileussmnduditusmnaud
wines uasFousmniiu ngideduneunsvihalilienasads dwmiud
winuluiZadue 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 (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.
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1AD.2
03521273%  Agmnewdssuriiedaandou | 2(2-0-9)
(Maritime Law for Environment 1)

TiinaaSIuInney | 03521272

o

aydny) MARPOL 73/78 uazsauldnguuneluusazussive N13AIUANNTS
Udoeniny anatuimingiy (dud 1 - 1e3eedng wavmslieu wasdnd 2 - Fud
naznslihdange) uuUFiRnsaniduiioniiumndy wwuUHURMIgnidudmsy
uan Tzl dmsuhif wieasivaniiity uazinuU AN svesse dunounis
UitRuargunsal dwduidedaufna ssuuiidavendouude wwuss wiesus
ssuuthimiiiade ssuudanisuss sruun1slesiuasiuufpa mataamidause
iisuntasanmuandeumanzia

MARPOL 73/78. Convention and legislations adopted by various countries.
Control of discharge of oil. Oil 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, carbage management system, anti-
fouling systems, ballast proactive measures to protect the marine

environment.

03521274 nsussynuasnsImINauAuusslusssuUfiRnms 3(3-0-6)
(Cargo Handling and Stowage at the Operational Level)
dnunwluniseannzia warn1snsinvanie mMsdaivaud audiuunaiaii
3o Auiitussynlugraumuiues Audinnes Audunnesinwdn N1IAUARUAT
dumdunsie dudndesds dufifiv gunsaldmiudaslunisiaaneduduarlng
aasnate madandoaveuaztudmiuiiothty foftesy Yatoud lluitn wieo
vinaiudlou Fiduwnuarnsausuionfuaud nsnsisaeuuiiaudn ns
ATIADUAITEIN MIATIVADUNITURT N1TTIWUAMLEL WY
Sea worthiness and stability of the ship. Securing cargoes. Deck cargo.
Container cargo. Bulk cargo and Bulk grain cargo. Cargo care. Dangerous,
hazardous and harmful cargoes. Cargo handling equipment and safety. Qil

tanker piping and pumping arrangements. Precautions before entering
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enclosed or contaminated spaces. Cargo calculations and cargo plans. Cargo
space inspection. Hatch covers inspection. Ballast tanks inspection. Damage

report. Enhanced survey program.

mmé’ﬁﬂﬂLﬁmﬁ'u-swﬁmmsu 3(3-0-6)
(General Knowledge of Engineering Systems)

wanmaiereaismdanseudliihlude wissdnsgn dianzmig
Jenanssumanzia mslddamas nsuimsdansiisuduazimingay uaznsid
puvaala3 ssatuiiusEAns AW w:af':l,ﬁamwﬂaaﬂﬁu'l.uam]sﬂnﬁuﬁﬁ%’ﬂﬁﬂ'ﬁm‘a
MUUUU UMS  nisuimisdamaieliidnausiilslunsinsaulaendeludgi
B11WBALAS DIVRIEA A URS Y

Operating principles of marine power plants. Ship's auxiliary machinery.
Marine engineering terms and fuel consumption. Arrangements necessary for
appropriate and effective engineering watches to be maintained for the
purpose of safety under normal circumstances and UMS operations.
Arrangements necessary to ensure a safe engineering watch is maintained

when carrying dangerous cargo

MSANTIAIUNIDIUBSenauaanELA 3(3-0-6)
(Maintaining Sea Worthiness of Ship)

seanetunh ussaeei nMsmususIRuthan 1@dasn i dinsrmans n1sTss
suidosiu asenlunislramende Wildmenaissnmdadnoemans NIAUIUIMN
AEUIH1 NMIUUIUTHANYBINTSANNIBY HANSENUYBINTAATEFIYBINE A
unnATBsSRIIAMhENTIT I suasneBauasnseaalaglins ey Te
UjiRdleeguidsussassilivnd. msumsdwnmmeioaeielagld
wiasilonsiataiminide

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).
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N1SNSIAIVDISD 3(3-0-6)
(Ship Stability)
ar éL ' = J ] IJ ﬂ‘; L ' = al ’n"l Lo
Tannldlunissiese maexlave dnnnuvenng luse Yseaiuuwiiuae
Usrandnaina nsfinnsaunarisveiu nsnsialsauarauis nsvsiaanie
Shipbuilding materials. Welding. Bulkheads. Waterticht and weathertight

doors. Corrosion and its prevention. Surveys and dry-docking. Stability.

aynIFans 2(2-0-4)
(Oceanography)

WNANNS AANURYEIAMIANITINEA LRI NIMUIEULATNITUEN
fuiluimanms nisiinauuazeduluimayms Yssanmdng veniudaeh du
fuiauaznsiedousivesindeessdn Auusiufeifuauvaenioreans
UL mnﬁﬁwLL*ﬁaag’tuU%Lm'LnﬁLﬁm L:il’rJU\l’ﬂﬁ-’\]3‘13’111]@iﬂﬁiﬁUﬂﬂJ’lﬁE}ﬂ&?LL‘ﬁﬂWlu
Tnssadrediuvuveade sunefissiatunaisudlaiianiunldls avansoly
nsUszdivanmznszuai i uihag vssaaisfisatudonihtuias waznszuais
‘nmwﬁa%’a;&aﬁﬁué’ulﬁmqﬁuma%tw wavdlua

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 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.

nisuijuRAluanunisaianiu 3(3-0-6)
(Response to Emergencies)

nsnsuaulugUiuusngg iWesuilofuaniunisaignidy FaflesyTuitenis
{']mﬁ"uLLa:Lﬁam’wmjaaﬂﬁaﬂaa@@ﬂmﬂuamumiﬁﬁqmﬁu JafiaszTanaihizen

iy doufjuiRudmnifiamaiiaineiuniaiE oy ToujiRvasniniaweaaevuiu ns
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VOUARIIENTE MItauTlEanenaINIsiiamaaddY uieiinissudainiu
Fumorlunsdasde nsldmadooylug 33 "mmitﬁmﬁ‘un’ﬁa"zﬂgoﬁa uazdumou
n13aIngs nstediaauainiGeiindynizanidy dlloveansnmnd nsdasa
Frygraunesa msdssiadyninaina Jofessininiodine iy Brsisofoa
YuefidomdnsinnuLasndaainaniy nmahdaaananitdasulaeiivielifiang
thomdonnmeoven defiwfiRidademdnsiauiu warnondaiioGolaufu wia
oanunselldddy suiinindudisa Fuinvnamglaginguils nisusediy
AIEsE nTdsduiseluntizanidy nﬁu'%msf{fmmn?’imﬁumsmngq uay
‘ﬁ':umaun’riamga

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 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.

03521353"  n15uise | 3(3-0-6)
(Ship Maneuvering 1)

WHULAYSZILNYA NANTENUIINAUUANTTUAIN lunsaunuide mstiuay

AN mansENUIINLn A 'i'aatfwmeLawaﬂizmuﬁuq findoiu FBnsmenanod

zas NMsundnise n1sid - sen nantiiisetasnsiu - d¢ semiuanin

9INA NIEUAN SEEEN N ssuvmgn nstsduEeluehin wailanswude s

AuAuEelusenl madisulssnisesnyiniounielFaounisaisiag
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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.

eI iifiodunaden 1 3(3-0-6)
(Maritime Law for Environment II)
Fiideatuaaniou : 03521273

Ussnailevnswasienarsnimusiiideseniludonaennaiauaydyn

swiadszna anusuinreunislitesmuaiiividesveseudygiseninseine

FrdheSesuutusan arudvisrounelddedmusiiieidasvaseydyy,
sewinslseinaiiioanulasadsvasnisasedinlunzia auiuiaveuniols
FothAunudeanadluiivsyyuuunmniiisatumstsstunafuiifinanie ns
Uszmawiduguniidisdesquninuasainudesnisvesngeunilsisnitanvng
anudulinveunelfinguunonmsiiuasewisssmadu q fweglutennasuas
atgé’zy,mwsw:inﬂsnmﬂﬁﬁwaﬂs:m‘urﬁiauwum'umL%"]uﬁwﬁﬁxﬁuﬁu%m-ﬁzﬁuﬁa
ausuiinreuneldnsansseainasamaidnarennuiass duvedfiavans gnide
Bl sassumnlasndsvesiud SEnisuazanusudiafeafiumsieaiu
uafiwanGSafinssuedtnadesimeia nguinelasandRvygRuiendlunis
Fufiunismutannailaraudygseninalssine

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
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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, passengers, crew and
cargo. Methods and aids to prevent pollution of the marine environment by
ships. National legislation for implementing international agreements and

conventions.

N13UITYNLAZNI3INMNAUAT UGB LUSEAUUTYS | 3(3-0-6)
(Cargo Handling and Stowage at the Management Level 1)
Aiideadsunnniou : 03521274

uuuLaETSURTRTRasgnFasmdetifuana Sasimsiuindn wiv ua
mmssfwasse mssuiunstidulumudosuuaiinfuussiminussnndusi
wa33e nsligunsaidalusi@lunisdaiedud Wlanudifsatunisussynduduay
nstanimindleliiSeannsoussmmiminldaadasiaiiseniuld nsusanld
gauumaiiide Tununisiunardsoudud nsguadudissninavuds Jorvue
Weafunisthgunsaldinnedudunld nisthgeinwgunsal mstrgednwshszna

Plans and actions conform with international regulations. Draft, trim and
stability. Shear forces, bending moments and torsional moments. Compliance
with minimum freeboard requirements of the load line regulations. Use of
automatic data-based (ADB) equipment. Loading carcoes and ballasting in
order to keep hull stress within acceptable limits. Timber deck carcoes.
Procedures for receiving and delivering cargo. Care of careo during carriage.
Requirements applicable to cargo handling gear. Maintenance of cargo gear.

Maintenance of hatch covers.

NsUsINLaENsIeAUAULIelusEAUUIIS |l 3(3-0-6)

(Cargo Handling and Stowage at the Management Level II)

Jeiidoaiounen : 03521375
msvushedudlasiidafanseudsduiissulilundnujdaivasefodmu

nsdaeduduaznisIanudud auiialuineatuiEauiiuwasnisujifivise

T |

Wiy augineInunsaiiunIsuazNIseankUY Tednfinine I useuTINAUA Y
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nad MIQUaNIITURIBUAzaLGBIEUA NG NMTUTIYNAuAatisaensialaenisly
gunssimnsstalumandeutwdui mafeansiiiiusdnsnmuaznsuius
duiusamlunisiausaeiu dedrinsuanuudusvesdudnlasaieneae
UITnAuA eI IAsgIukarmMskUad luuddauazusudeu Auandes
m’mLﬁﬂmﬂmnwaﬂ‘iwnﬁa‘mLﬁﬂ?}’uﬁmgau‘s‘mﬂauﬁ'lmnmé’mﬁaammﬂmiﬁﬂ
n3eu AABNFe waznisdanduditlivmnzan nsvudidudidunsiy ng
dotiruinasgeydyguezdoiauaiusiainalunssudsdudsunsie nsuuas
Audndumsie Audndoad uazdudniiie doReseNsewinnmsussynaudasieuay
mMswudeduituninde Lazn1IUAAUAISINIIe AuAdsate uavdudiiiy
FEMINNITAUN
Loading and unloading operations, with special regard to the transport of
cargoes identified in the code of safe practice for cargo stowage and securing.
General knowledge of tankers and tanker operation. Knowledge of the
operational and design. Limitations of bulk carriers. Loading, care and
unloading of bulk cargoes. Safe cargo handling in accordance with the
provisions of the relevant instruments. Effective communications and
improving working relationships. Limitations on strength of the vital
constructional parts of a standard bulk carrier and interpret given figures for
bending moments and shear forces. Methods to avoid the detrimental effects
on bulk carriers of corrosion, fatigue and inadequate cargo handling. Carriage
of dangerous goods. International regulations, standards, codes and
recommendations on carriage of dangerous cargoes. Carriage of dangerous,
hazardous and harmful cargoes; precautions during loading and unloading and

care during the voyage of dangerous, hazardous and harmful cargoes.

nsUssdiuasdss 3(3-0-6)
(Risk Assessment)

wqwﬁtﬁmFf‘uamum‘nml,a::msﬂimﬁummuﬁm ATINIITUIUUINIIAY
wanmslunsUssdiuanudss szyanudsslaeialuilid i dissduuimsorades
vimsUsadiu aduelfidudsnnaaansalunisnaueunisuagnisdsuiiuainades
penafiusedandnmlunisinassaniunisaivieaniunisaliada

Theories of situation and risk assessment. Discusses formal approaches

to risk assessment. Identifies typical risks that management level officers may
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have to assess. Demonstrates the ability to effectively assess risk in the

planning and conduct of simulated or real shipboard activities.

MssIIvasalasnIsAIUANA LAY 3(3-0-6)
(Stability and Damage Control)
Jufigpauanmien : 03521323

Yanildlunsdaize maideslans dawiituiesineg lude wiinfuhuazseg
furh msfansaunasiEdasiu mmswﬁaua:nﬁ%’ug‘uﬁq NANTENUTDINTNTIN
goaForoviy minsssraaielunsdiiiinaudemeaniviunoludouazns
Tnasmslumsudly vguifinssnusenaiouessiuwazmvssiveaiamels
“iiar‘huumff’iLﬁaﬁﬂ&ﬁU‘ﬁ@ﬂ'&ﬁusWﬁanzmﬁLhasaué’mwswiwﬂszmﬁ NANTENY
fovnduuarnivssinesdadlofinnisdenisnsesa

Shipbuilding materials. Welding. Bulkheads. Watertight and weathertight
doors. Corrosion and its prevention. Surveys and dry-dockine. Stability effect
on trim. Stability of a ship in the event of damage to and consequent flooding
of a compartment and countermeasures to be taken. Theories affecting trim
and stability responsibilities under the relevant requirements of the
international conventions and codes. Effect on trim and stability in the event

of damage stability.

gRilunivenlauiou 3(3-0-6)
(Tropical Meteorology)
Juniieaouanden : 03521242

auunlyuIay ﬂfﬂﬁﬂﬂauqnﬂﬂﬁgﬂﬁauttﬂa&maaa'm'm MINTEEFIVDINLEY
wazUinanieiy nmsdatiundsnilunui wiglauiay M3d1539 MsIATIER Uaz
nMswensais nAluluniou nsuwlanatayaainaniiisunasisn anmniiainia
wazauRuwlsluniou

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.
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ansuvneils 3(3-0-6)
(Coastal Engineering)

¢ : = B = =i o
Unngmisaineil vauwijeseiu aduluumayms nandsuwasvesnauiie

1w
| el e

\igsiu msianzeilauaznissenvasauils msifndunsiouenils Sunsien
ynanduredaieaieruil mavenuuuAsteaiesil

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.

nsuEe 3(3-0-6)
(Ship Maneuvering If)
Juridaduanneu : 03521353

msUszanunusiassuaziseaings mslinussuuduiadou wazaivau
3o suimnade Ussuvenag silavesaueiie matdenfuiiaane nsldaueania
wiaanadh luidiisiia uasiladofidmadanisduamnueildae funsunisia
ausluvdnanidnuaniiiu avoin nsidguds nsdnmisuazniniideluanin
omeiaae Safanuiemdeie taranrouluanunsaiings Tumauns
a1n99 FofasyYdlumaihdamalaenidedndinwaziioidoun suzanmainielal
Und arwanansalumsdssiivaudnuarludenly anautasug unsugade
LLamaﬁu’lwmsﬁﬁaﬁé’mﬁuﬁwé’n wazAIRuANaatY Auddglunisan
a3aitaasmudemenaiuiade - hede deufuadeduicluanns
dudendeiihudivuite madeluanimamamuiuiy warusnandultig
uie waniiuBelae anniuinsnsesasmai

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
anchars. 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
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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 navigatine 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.

AMTINUHUATTIAUNI 2(2-0-4)
(Voyage Planning)
MsuEumsEundgmivynanzlaglgisnswdesduninisiiunisly
wnayms nahiGanaznisdhdnanisisiunie nstuiinginie uagmsduiinnis
Huma EumnansiiuGe seuussausuaiise
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.

VANNITHAE M INIMUAR MU IS DLAY 3(3-0-6)
(Watchkeeping Arrangements and Procedures)

anudifeafungdetifuisnitssmadotosiudelautulunsial 1972
atuudluiianis msuszendld naanauasuisuaivessyidey anudiferfuidion
mstsaouanld sawfaenunsuaivemdnnsivesfuimuaaiunisithseTate
Weafunmsudonsaluseduuims Tufinadfinisiiumamangta waznsideuda
ITUUFYQFDUNEN VLA

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).
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mmgﬂﬁawaaﬁwaﬁﬁa 3(3-0-6)
(Accuracy of Resultant Position)
Juideadsuiineu : 03521251 03521256 03521256

mwwﬁwaﬁﬁauaﬁ%msmmaaummgnﬁaq nsuselavldaismans
msdunamsaianis safsauaninsalunisduaud YssnauiSouarussaans
nMslduise aa'Nmm:auL‘ﬁaﬂi:Lﬁummgnﬁawaqﬁmaﬁﬁa gunsaldidnnsetindd
viuaipdmiunsiduSeduammilanemaioafundnufiiing dedia auvnves
Jafiawain ﬂ?imiiﬁlﬁaUﬁﬁ)QﬁﬁﬁﬂWﬁ'}ﬂ wardtusluielilamuaiFoatausiug

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.

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

n1sIANIsgsiskaznIsaatalugaamnssuviite nsaiduniswidusuily
wiSslaedilfedanandon qunmuazaiands msnwauasasovinige
uazmsvAnIstunzanidy

Business management and marketing in port industry. Maritime operation in

port with environment, health and safety consideration. Port security and

emergency management.

nMsUsEAuAEN LA 3(3-0-6)
(Marine Insurance)

UsziRnagnsiauiveanisUsziusonimea nsudafuaandos teuls
nastenasiiefiunmsUssiufommea

History and development of marine insurance, general average, terms

and conditions.
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AIUaDAIBLAZNITINYINETUIAUULTD 2(2-0-4)
(Safety and Medical Care Onboard)

sziflovinensdiedie sudsudetiiuregunsalrmnuvasads nsUfod
Lﬁaﬂmﬁ'uuamha%"‘mnnﬂuﬁ'ae‘jum‘%alumzﬁﬁmmqgmﬁu nsUfiaiAeIuay
Adsnie waznisiifeniovdanisiindndne suile Gelauiuniofnmu nis
inStuunugnidudmiviviiamagnidu Tessaadaswiimsauauarudome
mﬁm??\mxhmwuamwissﬁaum'ﬁ%’ﬂmwmmauuf‘s"a UITUAINTINW NG VA

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
construction including damage control. Organization and management of the

provision of medical care on board. Medical publications.

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

mMsvimsyeansiviifnuuuie nsiinuidinimeaa oudIaINanIg
nelafiiieates safedauusii AZNYMINOUATYNRA N1TEINULAYAITUIMIST T3
M3 Msliiuimsninensadedivszdnsamseduduinas anrunsaluas
nsUseiiiuaiudes mMsszykarnsimuamadend mivnisanduls nisiden
WU UR madsuidiulszdnsna

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.

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

TEUVIAIMEIMIINELS ﬂmﬂﬂwﬁqmzt,a VANENMNELE HANTENUAINNIG
wumﬁﬂﬁﬁaeL%EJLLamfwr‘i’m‘%aﬁ'ﬁsiaﬁ:uuﬁnﬂ"‘mu'mwmmuaxqmmwﬁmxLa

st

saymavzaanmsveadulufifnmuniniueydyy MARPOL  73/78 nns

s o
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Jasfuganivmmziauaznisdanisuafiwniunalulagainsevudsduamimeia
nstiAnwIn1stiastuuatwannsrudimaneta

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.

BnsRadie 3(3-0-6)
(Compass Errors)

drulsznauvnaduiidiivaniaznisinauueeardiulsznay 6nsHnvUea
Wumuinanuarisudly wdnnisveaduiiawuulals dasdsveaduiiawuulalsuay
FBudle ssuvnunmeldnsmvauveslalsuiawmes msldnuuaznisguasnuiduia
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.

N15ASIATAUALNITIRTULSD 3(3-0-6)

(Ship Survey and Ship Classification )

[
wl

unumkazmifivessnaudatudesyiuanatar sudugiing sudyyiuar
UnUMYRIDIENIssEIUsEmARAT desiunsasdeuardnduide npdedy
YeImsAsINIBluNIIfalsaluan m‘ammqﬂmzﬁaﬁaqﬁﬁmé’ﬂuﬁa naenziliou
Fovesmnauiniude nmsnsIaazsusasiaanaraunsainnagdmivizaunsia
AM5ATINTDTLNININITABTE NNTATINITONAINITABLT N1IATIUTDUATNITODN
mhdofuseaSelaglaiunausiunainiguia 306N 9TV IVTTULASNAUARTDS
faraaide mhilevaruiuiinseuresnsiafe Ussinmvasasiade wdeivinig
AT1at3e Usstnneaansnsiade maUftlumsanade msasadefineadesty
fomnasasanaudaduieduq n1sasadenudiaswaniiivanie nmstlesty
AUATIIIYNINNITATINNTD IPUVUTMTITUANNINNNIATIATBUAYNITTUTOMANTT

RIIUTOAWLINTIZIUA NS
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Roles and function of international and domestic ship classification
societies. Outline of international conventions. Roles and activities of
international maritime oreanization and internation aﬁociated classification
societies. Outline of “Rules for the survey and construction of steel, outline of
“Rules for the installation of ship’s equipment”, detail of “Regulation for the
classification and registry of ships”, outline of approval and type approval of
materials and equipments for marine Use. classification survey during
construction. classification survey after construction. Statutory survey and
issuance of certificate on behalf of government. Ethics and attitude of ship
surveyor. Responsibility of ship surveyor. Type of marine surveyor. Subjects of
survey. Types of survey. Implementation of proper and sufficient survey.
Survey relating working agreement with other class society. Other survey.
Prevention of accidents during survey, outline of QSCS (Quality System and

Certification Scheme) and I1SO (International Standard Organization).

BN IEIMEImManin1siuce 3(3-0-6)
(Selected topics in Nautical Science)
4 = [ = o ar = LY o I
SasawEmEIneImanimauselusziuUSynes wdewasulluidaznia
A5ANE

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

change each semester,

dauun 1
(Serninar)

maiausuarafunemideiuiaulanivingmaninisidude lusydy
Wygyes

Presentation and discussion of interesting topic in nautical science at the

bachelar’s degree level.

Jgymiiay 1-3
(Special Problems)
nMsfinyAuaimIsIneImansnisiiuse seiuliyaes wasSousoudoy

Wusieau
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Study and research in nautical science at the bachelor’s degree level

and compile into a report.

= IJ et = s
341.52 i'lU'amw.flmwﬁ'mmanwangm

UFvRnmsudnuaipiivialy 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry
Afigpaieandou : 01403117

UfRmsdmsuinmdnyaiaiivaly

Laboratory in Fundamentals of General Chemistry.

ﬂé’ﬂgamﬁ‘ﬁ"ﬂﬂ 3(3-0-6)
(Fundamentals of General Chemistry)

lassaseagnay as1aiseaRnLazanRinunsaisensn Wussiedl Ui
Fuwusufa veumal voauds arsavals aunamansialiauaainiininuay lua
aunavatlosou mauwiiunin lave elavzuazidans Taveunsuddu

Atomic structure. Periodic table and periodic properties. Chernical bonds.
Stoichiometry. Gases. Liquids. Solids. Solutions. Chemical kinetics. Chemical

equilibria. Acids and bases. lonic equilibria. Representative elements. Metals.

Nonmetals and metalloids. Transition metals.

upaAdd | 3(3-0-6)
(Calculus 1)

aflawazarnuseiios sywusuasilaidunaznisiszgnd Andayiusuarnis
Uszgng UsWusuasmslszens
Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

Wandvlu | 3(3-0-6)
(General Physics 1)
e o = ¢ - - - [ -
namansnIseaauLUUaNsualin ARU NnaMdnsunslua guRNAAIARS

Mechanics. Harmonic motion. Waves. Fluid mechanics. Thermodynamics.
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Wandvilu 1 3(3-0-6)
(General Physics Il )
Jmidiousousnnou : 01420111
Iiusimdn aduusdindnliidi vieuransiandoalmiitodu wazaedos
Wand
Electromagnetism. Electromagnetic waves. Optics. Introduction to modern

physics and nuclear physics.

U URNISHENE | 1(0-3-2)
(Laboratory in Physics 1)
A RBnieuaNneY : 01420111 wiendaufy

Ujuamsdmivisnfiandialy | wieHandiugu |

an

Laboratory for General Physics | or Basic Physics I.

UfuAnsHand I 1(0-3-2)

(Laboratory in Physics II)

3ﬁ1ﬁﬁau§muuwdau;(ﬂ420113Lun:01420112'w§aw§amﬁﬂ
Uﬁﬁﬁn15ﬁ7w§uiﬁﬂﬂﬁﬂéﬁﬁiﬂJlm%aﬂ%néﬁhgwul

Laboratory for General Physics Il or Basic Physics 1.
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