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3.1.2  lassaddngns

(1) vanadmAnwiialy ldffewndn 30 wilefin

- NENanTYeyRlgY ldeendn 6 wuoefa

- ARuaszmaniwiusznounis liteand 3 wiheiin

- nguansymwiunsdeans lidesndr 13 wibefin

- nguanszraledvevazwaiiiadan Liteent 5 wihefa

- NRNANTERUYTEMANS lidesndr 3 wihefe

(2) v awy 113 wvenn

- AuamzieAy lidesndn 107 whefia

- Ananizden Lidesndn 6 wihefia

(3) vaandvudeniss ldfoundn 6 wawin
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3.1.3 57831

(1) nuandgdnwnaly liffosndn 30 wiaein
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(Swimming for Health)
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WidgadenSoulddosnin 3 wdqedn 1nsredarlunuanivfneialy
nANATEANARTUMAUTENBUNS

- nEuEmIEATIAUMIABENS litfosndr 13 wdaein
01999021  awilneiienisdoans 3(3-0-6)
(Thai Language for Communication)
01355xxx  AWIBINQY 9(--)
(English)
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um.2

Jmarsauna/mauiines ludesnin {f-~}
- ngumszwadledlveuasnaifiedlan  lifesndy 5 wiaghin
01999111  FaRSUMLNURAY 2(2-0-4)
(Knowledge of the Land)
waglldnidenSeudnlivesnin 3 wiein minsederlumunedndne iy

! = =
nguansenailisdlnewaznaiioslan

- nfuATEguUVTeAndans lifosndn 3 wieda
Widadendoulivesnit 3 minedn ansednlunnadivdnwialy
nquANSEAUYSEAIAnS

(2) nuandvnaniy lLidesndr 113 wilawin

2.1 FynanizUedu 107 wuqeha

01417111  uPAAdd | 3(3-0-6)

(Calculus 1)

01420111  WaAndvly | 3(3-0-6)
(General Physics 1)

01420113  UHUAMIWANS | 1(0-3-2)
(Laboratory in Physics I)

03521113*  msduieidoeiu 3(3-0-6)

(Introduction to Navigation)

03521141*  gafleninemnamea | 3(3-0-6)
(Maritime Meteorology I)

03521151  msiudelnsldimneuuiiulan 3(3-0-6)
(Terrestrial Navigation)

03521152 4TUUHUT 3(2-3-6)
(Chartwork) |

03521153*  waufluasussanansmsiuise 3(2-3-6)

(Charts and Publications for Navigation)

03521221*  lassadnvidnvede | 2(2-0-4)
(Principal Structural Member of a Ship I)

03521222*  pseairvdnveaie i 2(2-0-4)
(Principal Structural Member of a Ship II)

* sy nlalud

* g nliudss
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03521232**

03521233**

03521243*

03521252

03521253

03521254%*

03521255

{(352125p"*

03521272

03521273

03521274%*

03521275*

(352132 1**

* srginlinlvg
* greiulye

sruulvihuasgunsalnisiiuse

(Shipbourne Electrical and Navigation System)-

Udamsszuuinihuazgunsalnsiiuse

(Shipbourne Electrical and Navigation System

Laboratory)

anfiingmameia i

(Maritime Meteorology I1)
madilagldivaneuuiost |

(Celestial Navigation I)
nssnweuUasaitluvusifiuge |
(Maintaining a Safe Navigation Watch )
madudelagldfvuneuusioat |
(Celestial Navigation il)
n1ssnwarilasadsluvasiAuse I
(Maintaining a Safe Navigational Watch II)
msfusedidnnseiind

(Electronic Navigation)
NOUINENIEILEUIIINAIENSALLEE
(Maritime Law for Navigation)
novanevndlveunTifedunden |
(Maritime Law for Environment |)
MIUTTYNUAEN15IRINdUAMULEelusEiy
JHuRnIs |

(Cargo Handling and Stowage at the Operational

Level I)
N1TUTSYNKAYN15¥ARUMULITElUTEMY
UHuRng I

(Cargo Handling and Stowage at the Operational

Level II)
v d ”
auimiluifeiuszurianss |

(General Knowledge of Engineering Systems 1)

uFAa.2

3(3-0-6)

1(0-3-2)

2(2-0-4)

3(3-0-6)

3(2-3-6)

2(2-0-4)

3(2-3-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)
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03521322

03521323*

03521342*%

03521351

03521353

03521374

03521375%*

03521376**

03521421%*

03521422*

03521423*

03521451

03521452%*

03521453

03521454%*

* s lnlng

** edrliuuyp

MIATAINNIBNYBITNEUBDNNTLA
(Maintaining Sea Worthiness of Ship)
N1INTWIVBUTD

(Ship Stability)
nMIngInIalaINIALaYaYNSANARS

(Weather Forecast and Ocenography)
naufjuRluaniumsalgnidu

(Response to Emergencies)

n1suse |

(Ship Manoeuvring 1)
ngunewdvsuiitedawnden I

(Maritime Law for Environment 1)
mMsusInuaznTsInsuAuuEelussAuuims |
(Cargo Handling and Stowage at the
Management Level I)
MsUTTNKAEMIIANEUAUMTelusYAUUTNS |
(Cargo Handling and Stowage at the
Management Level II)
N1INTIRITBTaLAYN1IAIUANAIILEEME
(Stability and Damage Control)

il fuszuUimnss I

(General Knowledge of Engineering Systems I)
NINTILazNTlAaedie

(Stability and Rolling of Ships)

n1stiGe i

(Ship Manoeuvring II)

ATTIHUNTITLAUN

(Voyage Planning)
NANATHALASAMUARILNLUNEIS BLAY
(Watchkeeping Arrangements and Procedures)
mmgnﬁawaaﬁwaﬁﬁa

(Accuracy of Resultant Position)

una.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)
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03521474  AuUaanduuaznIsINyIneIuIavLise
(Safety and Medical Care Onboard)

03521477  onsiAaiudie
(Compass Errors)

03521478*  MIUTTYNUAEMTIAIREUA UL BlusEuUEmS I
(Cargo Handling and Stowage at the
Management Level IIl)

2.2 Jynawizidan : laidfeandn

v - al 1 =3 r A‘
TidanSeuansegresedviselud

03521443%*
03521444 |
03521471
03521472
03521473
03521475
03521476
03521496
03521497
03521498

3) VU IYILEDNLES
4) NUIRNISHNBUTY

Tdnsawumstlinussaunisaliueeg asuyniu dil

* g1 dvnUalv
** 518781 TUUT

g lendnenlouiou |

(Tropical Meteorology)
Fmnssuwnei

(Coastal Engineering)
\ATegAnERsHIdiYeuT

(Maritime Economics)
nSUMISYINIGe

(Port Management)
nsuseiudemansia

(Marine Insurance)
mmggiuagdinuelunisuimsdanis
(Leaderships and Managerial Skills)
nsUasiusafvainmsvudmumeia

uma.2

2(2-0-4)

3(3-0-6)

3(3-0-6)

6 WUwhn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Poltution Prevention from Maritime Transportation)

d - -
FOLANINWINYIFIERSNISIAULED

(Selected topics in Nautical Science)

dunun

(Seminar)

Ugymiay

(Special Problems)
lidaenda
Laiffannda
-1

3(3-0-6)

1-3

6 vqwhin

ar

67 U
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1) NsaslUaenu

2)

4)

5)
6)

7)

vdngmsnsuoinuluFesuiiugiu

% vingnsnsugumeruiailoady

“  vangasmIssalnlunsia

< yangnsnistesiunaznisiuly

% uﬁ’nqmﬁu_ﬁpummﬂﬁ%’nmmﬂuﬂaaﬂffﬂ
Tude

< yangnsanulasaisuazauTURnTeY
Uuise

v

wingmsanuduiinesnsyinuduiiy

s v 4-\ - T
vangainsldusundiinvselinduazszuudoya
(ECDIS)

o =S
wangmsuguneutaluide
wingms3eydnuazFodwdiniilildiosh
Dein
wangmsnsaulndugs

8) Hnmauuavsstinnaufifiniameia

9)

wangmIwiina1uing GMDSS (GOC)

10) vaNgAINIALITEMBLIATS ARPA

11)MangmInaAusasigisnid ARPA seauuims

Y [T | o -
12)vangnsnsliiniesdietindaeuasnisuivnis

Famsluaswiuiuise

13)ViaNgmIsEUUTIBUAUSA TR

14)145ﬂ§¢1'i Maritime English

A2

A - <l o
AIUNAUENWIUYLUTIINTINUA

Taeenin 2 U
Tiivlaanin 2 U
laiviaanda 2 T
lalaeni 1 u
Tiviaenin 2 u
laivsenin 3 u
laideenin 5 Ju
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liviaunin il u
laidaenin 4 Ju

J = o
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litsenin 5 Tu
Tadownin 5 T
liteenin 2 u

d - o
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AMIINYYRNaYsEUTYI I
AMUMIngveavIiaUsedinlundngnsinermansdudin arvivineimanininiuide
Usznousedeian 8 widn Senumanedai]

o w & e, = =
BwYatmun 1-2 (03)  wueny INBNYRATINUN

eddiufl 3-5 (521) wmnefe  meTirinerrmaninindude
iRl 6 vanedls  sedudud
wwuddudl 7 fnnumnefsielui
1 mngle  nauiviftugu
2 wnefle  nguiviide wdssdnsna Mdwaswdsuiadou
3 vanelie  nguivigunsalmsiAuiie reufinasuaznisesniuy
4 wnele  ngulvwarnans aywsenans andeuine,
5 vinelis  ngulvImMsifiuisenagn1AIuAY
6 winefls  nguAvnsieanmade
7 wineie  nawdrmsdaniswidvaunitagnisdnnis
8 mnele  ngudruiinnig
9 wnefe  ngudndiuu Feaaniens sy
lavdiul 8 wnefs  awivinlundasngu
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1A9.2

3.1.4  LEALAUNITANEI

A d o 1 - - e v
U 1 ananrsRnenit 1 Snnumiiein (wuussens-vu ) iRns-wu Anwhenuied)

01175131  deniufegunm 1(0-2-1)
01417111  uPARSA | 3(3-0-6)
01420111  Wandvialy | 3(3-0-6)
01420113  UfURnsWand | 1(0-3-2)
01999111  enansuauNufy 2(2-0-4)
01999021  mwilneifienisdeans 3(3-0-6)
03521113 msdudeiau 3(3-0-6)
01355%x  nwBINgY 3(--)
A TAUWNE/ADNRILRES (- -
Eiety 20(--)

PstianansAnui 1
- wangrsmaufiRenluGetuiugy lideenh 9 il

= { d e 1 - @ s v
U1 1 namsfinwai 2 dnnumiedin @uussene-wuujoRns-adnudenues)

03521141  gaienIMemevea | 3(3-0-6)
03521151 msiudelaglémneuuiulan 3(3-0-6)
03521152 syl 3(2-3-6)
03521153  WnufluasussananInIsiiuige 3(2-3-6)
01355%x  NWBINGY 3(--)
JnAnwvhly nguanszagida 3(--)
Fnfnyhly nquanszauyemnans kI

Rt 212

& byt - = -
BUSUMANGNT Maritime English  mufinmuzwidigeund= Mmun

¢ =, d
P23UnnANsANEIN 2
- vangeIMsAiuIeniTa1s ARPA seiu litesndn 9 du

Uu@ng
- vangmInsUguneTunalulie Widesnih 4 u
- véngautey@muarSeteFinililite  lidesnh 4 u
[ [l e
Eeliethpl
- nangnInsAulndugs lidesndn 4 u
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uAD.2

-IJ -d o ' a LY L
U 2 nanvsineai 1 Snnuneiin @ ussene-s U TRms-u fnwromies)

03521221  pseasnvdnveade | 2(2-0-4)
03521232 syuuliihuazaunsainisiiu@e 3(3-0-6)
03521233  UjdRAntssruuluihuazqunsalnaifuse 1(0-3-2)
03521252 mnduielasldinanauuiaeh | 3(3-0-6)
03521253  misinwimudasadvlurugiiube | 3(2-3-6)
03521272  ppvinewIdlveuInmen1siuise 2(2-0-4

)
03521274  msusnuaymsianedumuussluseduujudms | 2(2-0-9)
01355xxx  NWIBINGY 3(--)

LY 19(--)
8 sy . < = = o
DUIUVANEAT Maritime English ~ @1uNALEWIATEUITD NIVUA

a o
F29tan1an1sAnEIN 1

- vangasenudufiuesmshouduin bidesni 3 Au

- véngmsnslfunuiidd@nnsedind wagssuu  laddesnd 5 fu
Joya (ECDIS)

- VENGATTEUUTIBUALESATULR Lidesndty 2 A

< o V L3 1 a s Lg
U 2 nansfnui 2 Sunumbein (ussene-au U dRms-su fnvmenuies)

03521222  Taseainvanveade Il 2(2-0-0)
03521243  gallaninemimeia | 2(2-0-4)
03521256  midudelagldfivansuuioth | 2(2-0-6)
03521255  mssnwiauvasassluvuziiube | 3(2-3-6)
03521256  nswiuiIedidnnsednd 2(2-0-6)
03521273 ngvanewdveuriiftadaunndey | 2(2-0-4)

03521275  MSUTINNUAENSIAINEUMULTelussiuUfiRnis I 3(3-0-6)
Jnfnwhly nquansemansuisusenaums 3(--)
3 19( - -)

oUsUMANgRs Maritime English ~ mufiaizndiveund divun

i oA =
429UnnnANTsANEIN 2

- yiangaswinawing GMDSS (GOC) lideend 17 Tu



una.2

g > o 1 a a wa v
U# 3 nansfnuil 1 dnnumhenn (duussers-sudfoins v fnedenuied)

03521322  msisAuwientediienouesnvuia
03521342  mswensaleNARavaLVSAIANS
03521353 msude |
03521374  ngwunawdveuniiedaindon I
03521375  msuTsvnuazMIInduAuuaslussauyins |
Jundnuiily ndueyiiiau
Avdenias
39

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
2--)
- -)
20 =

v . . =l a - o
ﬂUTNMﬂﬂE“!ﬂ'i Maritime Engllsh ANUNAUSWIUYEUITT NTUUA

i e =
dastlan1an1sinui 1
- MANGATNIAUTIEIAIT ARPA Litiound
FEAUUIMS
1Y) ool ek e K% '
- wdngmsnisldiadesdielindiasaas laidasni

MIUIMITIANTS IAZWIUAUGED

= < o Y a va v
Ui 3 mamsinend 2 Sunmbeia (uussens-wu I fiRnmsoudnsndenies)

03521321 AwihlufRefussurimngey |
03521323 MTNTAIVRAUTE
03521351  msujuAluaniuniseignidu

03521376  MsusvnuasnsInRAumuuEelussiuuIms |

Jndnwhly nduwaiiesvevaiiosian
Tvnaniziden
T denied

524

2(2-0-4)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(--)

LY e . < = =l o
BusUvaNgMI Maritime English  @UNAMEWIAIYIUIN NMVUA

Ve =
Ya5Uan1an1saned 2

o= oae o ae A - o
- Hnmadfivietlnaaufifinimea auiauemdiveuria dvue
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uAe.2

=] < o ¥ = a ek 1 9
U 4 meamsAnwit 1 Innumbein (wusseg-w Ul uRms-oudnyienues)

03521422 ufiluiAsafuszusimnssa | 2(2-0-4)
03521423  MINTAILATNISIARTDITE 2(2-0-4)
03521451  nsuSe i 3(3-0-6)
03521452  AITUHUNISIAUNIG 3(2-3-6)
03521450 psgniBassuaiie 3(3-0-6)
03521474  AaNUUaDANBLAZAITSNYING IUNAULLED 2(2-0-4)
03521478  MsUTIVNRaEN1SIRBUAUUEDlusERUUIIS I 3(3-0-6)
Jranizideon 3(--)

ERH 21(--)

as _— . P = 3
auIUuangaid Maritime English MURAMSNILYEUTIT AU

L=t d‘ d o 1 =3 o ase =4 13
U9 4 mansfinendl 2 dunumhieiin (uussee-gu I URnswfnymemied)

03521421  AIIMSvBNTaLaYNIIAIUANAILEEY 3(3-0-6)
03521453  MANNITULAZNITAIMURAMUNLNELSDLRY 3(3-0-6)
03521477  dns Aadiuiie 3(3-0-6)

L 9(9-0-18)

ar — ” o a [
aUIUVMANgMS Maritime English AMUNAUTWINVEUTI ATUA
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uAB.2

3.1.5 A195UITIWIAYY

03521111

(3521113**

03521114

03521141%*

3151 swAvidusiaivvemangas
miﬁ'lmzuﬁujwﬁm%’uﬁ’nLﬁuﬁa 3(3-0-6)
(Basic Calculation for Navigator)

astnadilussun sviadslussuny sslnadnsanauiiugy isnaslan e
mlimanidmiumaiuie Uiglinnwes ssuvauma@aduuaziavind synsumd
wwed eyiusdasdmiunsiiulTe

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.

madudeidosdy 3(3-0-6)
(Introduction to Navigation)
W wauimsiduie uwwuilBidnvsetind svuuvunadedsiunisdudoves
duAnUssniAnsssninadseve (laweueaie) nmisasuiinluayaduiinnmsiiuie
Charts. Navigation chart. Electronic chart. International Association of

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

palsmansdmiudniAuise 3(3-0-6)
(Mathematics for Navigator)
AnidesFeuanrey : 03521111
g1y audfveamsenay gﬂﬁmmﬁ'uuuummau ninaulan nguenudes
mauitgmgUanumasuuumsinan msvssgndnilnadifnsanaumensiuge
Definition. Spherical property. Spherical triangle. Terrestrial sphere.
Napier's rule. Problem solving in spherical triangle. Application of spherical

trigonometry in navigation.

anleingmamaa | 3(3-0-6)
(Maritime Meteorology I)

UssEIMA LAdesflensinenielude enunnetnd ay wekazdy ddy ay
wasAMNNABINIAIMIlBUAYNS

Atmosphere. Shipborne meteorological instruments. Atmospheric pressure.

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

* 51eriule
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03521151%*

03521152*

03521153*

03521221**

uAD.2
a 2/al &

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

v o o o & o o o o o o a ¢

EUAUANLAEATUET NITHADARTUAN UULNUN Muantiiesisany (Aong)
-] o o al ] ai & el 1 =3 13 3 o ;7
AuanUszann (BW) wagmuamIonuuuoy  MINASALAUMUATILUUIEUATS 29nay

= < r.}ll 12 . = = dy

warlawesluan msduSavuiusIu nsundgilangnisifuTavunusiu

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.

=
STUUHNUY 3(2-3-6)
(Chartwork)
- d 17 = n‘ - ‘r:l’ =
Heruroanisdssondunaialfauiiiiasinnssuadinazay nsyiidudia
1 o d 1 o J s < s
FEWTNADIRIVAT NITMITBELNNTENTNFDUAT DRT15msaieuasdnsii
a o |
UsyAvona ML3auaunsIg
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.

wKUTkasUSTIESMSASe 3(2-3-6)
(Charts and Publications for Navigation)
‘B’agammmuﬁ sremsiiuaruTTaEIs NS Uhfuhauasnssuaih
Information from charts. Lists of lights and publications for navigation. Tide

and current.

lnseairamdnvease | 2(2-0-4)
(Principal Structural Member of a Ship 1)
IR vun uargunswedte anunsunvedse lasiadivisass

Ship dimensions and form. Ship stresses. Hull structure.

* 5139w Unlvd

** ginuiudye
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03521222**

03521232%*

03521233%*

upe.2

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

WiFeuazineFe finfe madeuazludng uiunhusmuasedemnoin
whusn

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

draught marks.

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

svuulviiwesaswuiude Wianszuanss iihnssuaadu aduuindnlngi
waedidnnseindifsaiuiiogluniasiodmiunisiuievsznoude inlosamieou
doq uimuivan Wuddlals aAnuduwivdnlanwasnisideavureaie n1siu
Juddligndes defiananveuduiiruazsumis Wufiduuy Wandinauassyuy
Yefuidtaveade

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.

ujuansssuviniuargunsainsiiuie 1(0-3-2)
(Shipbourne Electrical and Navigation System Laboratory)
JuiidesSeundantu : 03521232

nsiauasasrraavanasiniinszuanse inssuaady nasaensasaiu
wwndnlii wardidnnseind wissasiaudes nsvieurendufinuwanuasdu
frlals msTaauuudivinlanwasmadsuuuveaie dofianarnvesduiinuas
Fruvids mstdidufiruuy sandinauarssuudduidoivese

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.

* grgrliulg
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03521242

03521243%

03521251

03521252

une.2

N1SNEINTAIBINA 2(2-0-4)
(Weather Forecast)
Jufideadeuniio : 03521241

wleniAwaznsaamsal nsweansalenme WgnyuRseu

Synoptic and prognostic charts. Weather forecasting. Tropical revolving

storms.

grfesinenmanzia li 3(3-0-6)
(Maritime Meteorology II)
1AseaT U R LW TaTY Lmuﬁlﬁiﬂauuaxiswmwnmmmm’tutwwz’w=] n1g
Uimstmenmedmiunmisiiute metufinuarsienunisesavennie wwuilonne
Structure of depressions. Anticyclones and other pressure systems.
Weather services for shipping. Recording and reporting weather observations.

Weather charts.

nsiudelagldiinansuuinlan I 3(3-0-6)
(Terrestrial Navigation 1)
Juriiweaiiounney ; 03521151

MdfaAnauee departure Waede madsmssdumadaiuiiinonnssuain
wagay Wunder MsMuImANariswesasfiyanisldgas plane sailing nsld
transverse table n1sundaymilang plane sailing nMsuAtymiland plane sailing
msuftgmilandfide 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.

maAuelaglifivaneuuyiosi | 3(3-0-6)
(Celestial Navigation 1)

guugiedng nanawiasituarlnoefiunszuudinnnesvissdn yunan
auAsuMTEanTUunssnauiasiin mslaesusydriu uarlneefiunszuvaeutia
wReTay uazmsuigelalifugeede wouldgn nauasnaea maliufiuiuge

A ar v
nMsmAeingean

* saeirulatvy
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UAB.2

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*  asinwianulasansluvasiiui®e | 3(2-3-6)
(Maintaining a Safe Navigational Watch |)
dom nmshlulfuasianunsualvesdataduseninsemaindaed oeng
YestuFelaumilunsial 1972, uavduudlufiudy
Content, application and intent of International regulations for preventing

collisions at sea 1972, as amended.

- [
03521254*  msiaudalagldnvuieuuiaai I 2(2-0-4)
(Celestial Navigation II)
a < |
TNRBUTUNINDY 03521252
aa a a e P o =& d
8nsasamasiyalaegeueifeu n1sasienaumile msmidvainiSedn
WusY

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

03521255%*  msshwinnuvasadsluvasiauise | 3(2-3-6)

(Maintaining a Safe Navigational Watch II)
Ifideuieuinieu : 03521253

vumuilam mshlulfuasenunsunivesdotfuseninsy maindaades
nstestudelauilunsiad 1972, udlufaRamdninaeifsasfoufinlunisd
sEITnwIANUaaAnEsEINISAUGe Msshwmanulasaisuusiiereniuvinge
N3IANIINTNEINTUNAENILALT B unsanmaInia nisldidunsmudeya
Wunensiiusedlasy m‘si’mmmL%’Jnﬂ'i'l{r'mmfn.ﬁmﬁ‘umﬂﬁﬂmﬂﬁuﬁmﬁa
amuasaddmiunisduieluimnidesitanisldnsnonunumdnmsid ey
Tneldmivssuunsnenusiuaideiussdsuidivesnsmunusyuuasas
mqugmaa'ﬁ”'umau 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

** seinuiulg
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URD.2
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

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

wénmahlvfsfumsdudelneldfvnsuuiiulan seuulauau-d ssuuda
wau svuuanfenielflunmadude stuuifies svuuamiieniidin ssuuTnauna
sEUUNIaLale

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

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

uminieafungrinewdedun? eydygnsewinsuneinfsuuniusmn
1966, SOLAS - 1974 wiluiuifn SOLAS - msudafiuiivuide asvsesiivearse
SOLAS - n1sfasdudafde szuuifisuduuazn1siuinds. SOLAS - LSA uayisnns
3An1s SOLAS - n1sAeansn1eing SOLAS - nsuudsdudnflifuwin SOLAS - n1s
yudadudniduingdunsie ISM Code STCW Convention, 1978 ufiluifiuiiu STP
Ships Agreement 1971 SPACE STP 1973 PAL 1974 Tonnage 1969 BWM 2004 AFS
Convention, 2001 fuuzinfteiaiunisnsavaeuiieussynaudifussynaudam
nes wazdoussynuaiy ngdidastuneunisieuliianulasade dmiugy
viauluFefudn ISPS code

Introduction to maritime law. Law of the sea. International convention on
load tines, 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

** iU

28



ume.2

inspections during surveys of bulk carriers and oil tankers. Code of safe working

practices for merchant seamen. ISPS code.

03521273 ngwewidlveuniifieduanden | 2(2-0-4)
(Maritime Law for Environment 1)
JnidesFeusnrion : 03521272
aydya1 MARPOL 73/78 wasUsdiuldngmneluudazyssine NIAIUANNIT
Udsethifu ayatuiiniaiu (@il 1 - wedesing uasmsldon uazdwndt 2 - dud
wazmisldhcaege) wadRnsgniduderiunndy wnuufURANsan@udmiy
uanmemmesa dmviiiy vieasmaiiy warusuUjoRnsvesde funeuns
UfjtRuargunsal dmuidadauina svuuindnveadeuuide wanvey indsaun
ssuutimicaage ssuudnnisvey suumsliestuasudfiga mtarmhdiade
iieuntlasanmuandasmimea
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, garbage management system, anti-fouling systems, ballast proactive

measures to protect the marine environment.

03521274  A1UTYNUaENISIMINGUAMUUIslusEAuU{URnS | 2(2-0-4)
(Cargo Handling and Stowage at the Operational Level |)
Anunmluniseannzianasn1svmssiiuease nMsIaiuaud uduuniadi
e Audiussynlugroumuiues Audunneauazaufinnesinuse
Sea worthiness and stability of the ship. Securing cargoes. Deck - cargo.

Container cargo. Bulk cargo and Bulk grain cargo.

** 9183y Tul
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MIUTINLaENSInINEURULLITelussRuUfuRNS I 3(3-0-6)
(Cargo Handling and Stowage at the Operational Level Il)
N5UTIYN MIdnnuazguadualiliannuvasads n1smsivdeulassIay
MTIUANSBIRaYANE DI vauRRUA dhsyane wasdeduian
Safe handling, stowage and securing of cargoes. Inspect and report defects

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

audluRgfusTUImn s | 2(2-0-4)
(General Knowledge of Engineering Systems )

wannsviurenaiessuslude wuuiadsseusiiea nadnsleth svuuns
mnuvesludnsuazing) 'iz‘U‘Uﬂ’]‘iﬂ‘JUﬂ'mﬂ%ax‘iﬂuﬁiﬂﬂﬁﬁ"ﬂ’mﬁi) AMENNLaNIZNN
\n3asgudiFe Mssenuamunsaiieaniateus mseuumslindsudeiu e
Wiea masuamnsdsesiiiy wasnisiuassans nmusaateeud

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.

MSASIAIUNIDUTRUI BNEUBBNNLA 3(3-0-6)
(Maintaining Sea Worthiness of Ship)

szrduth wseaeeia msvuseussiuthda @iesnmieadnerand nanse
ey serrlunslrasesde Wuldweaiosnmidsadnamans n1ssuanm
AAUGA N1TUWUIUTELANTBINTTANNTOY HANTENUVRINITAAIERITBITS AN
wanArsresdnsRumhdnmenidouasiedeuarmsdanlngldnmedmsy 1o
UfiRdleFegayfieusassiiluuieuy mmenisduusaaiaioaveadelngld
\wdasiionsiamiminge

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

* s nUnlny
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trim tables. Actions to be taken in the event of partial loss of intact buoyancy.

Stress tables and stress calculating equipment (loadicator).

03521323*  mNseiveNse 3(3-0-6)
(Ship Stability)
TanilélumssiaiFe madeulany dwiiduioseg lude Ussgiuhiduas
Uszguinenia msiandeuuarisiestu mensiadeuasgwis msdnaiuiiuas
Uiuns wansynurasnnavuiuiy manssivesievariialfenduyuunivasndy
yilvgy
Shipbuilding materials, welding, bulkheads, watertight 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  aywsemans 2(2-0-4)
(Oceanography)
umayns AuandRvesmymsmasilanienimuaniall nsvyuisunagnis
LLUﬂ‘{'i.juﬁ"]'[uuWWﬁJ{ﬂ‘i m‘iLﬁﬂamLazﬂﬁu'luuma;ms UsuLnyviadne vanhudeaseh
surifiauazmsiafeusiveniudaeni Auushiisfumuvaensovesnis
Aude mnfudeegluuioalndifies doulvilanilugmsiuuveniudenny
Tassaindnuuveade sunseflenieduuasiduslefiasdiuntdld anuannsoly
nMavszifivangnssuaihiuthas ussmassdudenhfuhas wasnsvuah
suviadoyafidudildmeBumesiun uaviua
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.
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NIRGINTAIBINA UATAUNSPNANT 3(3-0-6)
(Weather Forecast and Oceanography)

uuflanenasnsaanTal n1swensaforne WIYVURTU hudaesti
'isuun'smmfmmazmi AgePAUBnIfiuAw manensaindu adud pdusioa ns
ﬁﬂmmﬁﬁﬁuaﬁ vssasensfatuitubaasnssuati

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,

n1sUfURluanumsaignidy 3(3-0-6)
{Response to Emergencies)

msauniluguiuusinag iesuiledvaniunisalgnidu fefsszTaftons
Uesfuasiitemuaendvusglasansluanumsnignidy deflesvinaniied

s

v 2/ o amae a - < A’ 2 o e o -
ia FoufdindunniinvgiFeingiuvielsea deufifvdsainiiameSeruiy ns

a [

a X v 0 v oo o a o
Usziliunnzaudomeilaemu wagn1sarvquAandenildliidindy 3890
voulnANUIdMY Msteuusiaendimsinmgdaiss viefinsszdaindy
n’j L7 I o L al o u‘;
dunaulunisaaziio nslduadenriva 'Jﬁﬁmn'l‘il,nﬂ’mun"lia'mgﬂﬁa uazdunou

1 = = ‘:J - - | =4 - 1 ar
N1381N94 mw’m'ﬁmﬂuﬂmﬁawwwmqumau fiavnsleauyd nsdsia
as ¢ | o v e U oo & P - o v a wa
dyuesd mydaiadyyiuaina Jefsseininieuneiu Bnsfidesujun

A o w a o o a & o a da & P |
YUTNTINMAWTAAAULILNRIRINAN Y N1sULToaanaInAnfulaedivieliidaiy
1 =t - e d = o W o ar dl s
thewmienaeuen teflujiRdieemdnslauiy wazamendailaFelautu vie
- 1ad W oA ¥ a4 o a = o
Waaaunsellifty dufinaindidnise wtﬂﬂmna’ewﬂﬂﬁ’imﬂwuﬂ AsUTEIEIY

a o/ - - . A al

ANEENY nstdeAuiselunisgnidu NTUINITIANITLNEINUNITAINGS WA
FuneUMIAINY

Contingency plans for response to emergencies. Precautions for
protection and safety of passencers 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
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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.

nsuse | 3(3-0-6)
(Ship Maneuvering [)

WAL TEEENEA NANSYNURINALRAENTEUAL Tunsmavguse n1steau
anth wansymuIINiRy ‘SIEN‘IE’]LLF]ULLE]:;’NaﬂSSMUSU‘] findnufu Fn1smenaved
winzan magndaiEe N5t - een Mnaniiiisesarmsiu - de thseanuanw
2907 nzuah srormanth szozvgn Msvedueluwid wedenisiude nns
muauFelusanh mafisunasmsesnannifleuneldanumsaiieg

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.

ngminemdveuriitedsuanden | 3(3-0-6)

(Maritime Law for Environment 1)

AfidaFeuninon : 03521273
UssmaileUnsuazionansitdmusliiFedoniludenasanamueudyey,

seninUsuing mqm"’uﬂm'uaunw'i,ﬁ{fan“muﬂﬁLﬁm{fawaaaqé’m:g’rwwhwszmﬁ

Fedssuuniusimn anusulineunelddermunil il eadesasoudymyn

seminalssmaiianinuvasaioveanisdisadinlunsia ausuisveuniald
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uma.2
Usznemndledunddndie i saquammuaraiudosnisvoangeuntoseminasame
aufuinveunigldngwnensifuesswineUssmady q Amuagludennasuas
oudyasevinsumediinansenudounuimvaaduihilssduguinssedugs
miuisveunelinsansseninsanafiivadenuaensivasdlasas gnide
Wil seensumaUaeafsvesdudn 38nsuasausuiiefeatunisioiu

a (¥

vafiwaniFefinssnudedswindouvnangia nwnelagan1fifvyagRuiendluns
Afiumsmudannasaveydygseninsseing

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

03521375**

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 tegislation for implementing international agreements and

conventions.

NTUTIYNUALNITIAINENATULIEElusEAUUSMS | 3(3-0-6)
(Cargo Handling and Stowage at the Management Level 1)
iiFouieunnnien ; 03521275

N15UTIYN AMTIANE MSuanazn1spudduantelangdavefuninsgiu

Q) ar

aydynnaIng nansEUnIINIINWINEGN 3N warNINTHMUNITovaduALATEATS

L1 L

= L Y s =

YUAIFUAT UNUNWATNSIFIUAEYRY UavgunsalALIuAIILIAY

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.
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03521376**  msussynuasnIsimnduAuuseluszduuims I 3(3-0-6)
(Cargo Handling and Stowage at the Management Level I)
msdannaunsquaduirssuinnuds funsumsiuuasdemeudud gunsaivy
theuavdideadud anudiluifedudediuiasmsudivudednsu prug
Renfunisaidumsuaynisesnuuy fodrimAeiuiFousmnaudmnes N13gua
MIvudekazaaesdumvne
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 untoading of bulk cargoes.

03521377 msUssdunuides 3(3-0-6)
(Maritime Meteorology i)
quﬁlﬁmﬁuamun 15nfuagn1TUTHuAIIA B N1SRIISUIULINIIAY
wanmslumsussduaudes i314?1’]’IlltﬁEMIﬂﬂﬁ?lﬂﬁh’i’]ﬂﬁ'lﬁ535UU%1&138’1QGT€N
ymaUsadu eduglidiuiennuannsalumsnusunisuasmsyssadumiudes
agniivszangamlunisdiassaniunsaiveanun1salasa
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 ptanning and

conduct of simulated or real shipboard activities.

03521421  msvssiivesIauasnIsmuguAdeny 3(3-0-6)
(Stability and Damage Controt)
guaiazmsnude usidou Tuwuddn uasuseda wanszuresniwhusionis
NI enasiy mifaEa i evdnivia nansenuveath
viausavu nquiinssnusensiauramiusasnimsidavende miufuinyeu
mﬂ'[ﬁﬁaﬁwuﬂﬁLﬁtn'z’fadﬁ’uﬁaﬁ’qﬁwzwﬁwﬂizmﬂu,asaqz’fm:y'rssijﬂssmﬂ
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.
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pdilUReAUsEUUIRINT T I 2(2-0-4)
General knowledge of engineering systems |l

iwdasinsteluge svuuvmbhdaluge ssuudy ssuviovemade ndnms
vemreaeFesiuialufiinszuanss nsvudadunasssuusmginilude seuu
ey Usueima uagszutgainia ssuuisdunismseialuge ssuutndag
Sumlude szuunseniufunargunsaiitiindas ssuumsunUgalude wiacdns
mafh szuulensedn msdneuguateianaiie

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.

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

miUsggnateyanimainvease nsidedlunisenvesdeuasnisidedduni
9719veede ldesnmwalin nsUTsInAl GM defedsrenimvadsutenis
lnasause nguasmmsailuaniivdnd defdvunvesnismssiluan1isunf
dmumsudaduiiidunda nmslrawede

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.

g lleadvenleusou 3(3-0-6)
(Tropical Meteorology)

auwaleueu tedumununisBsunaneseine mansrarefueseniuiy
wagUinanitay msdesundarluini wigleudou midne mylesed uay
mswensaleimeluesion nawdanateyavinarafieuuassny angflame
wazauduwUslhuessou

Wind, controlling factor weather change, distribution of moisture and

precipitation, tropical transport, tropical waves, tropical cyclone, observations

* sredrilnlv
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analysis and prediction of tropical weather, satellite and radar information

interpretation, tropical climate and variability.

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

‘I.Ji'lﬂ;]n’l'iiﬁ'ﬂwqu wqwﬁﬂamﬁ‘u ﬂ?{u'[uumﬁsms nsWAsuuUasesndudle
L'ﬁﬂéﬁﬁu msfnezaeilsuarnsenuesvauils nsiedunsisusnils Sunsisen
vepdudeduneadisnnsils mesenuuudanoairevsils

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.

n1suEe |l 3(3-0-6)
(Ship Maneuvering II)
a - =l i
JussaFeunIney : 03521353
' 4 ) =
n1sUsEauMusERIINSeuaiseaInge MsldnustuuduiAdou LagAIuay
E & 1 - & a P o g v t
139 saviamade Ussianeneg viinvesanelie madenfiunisaua msldauenils
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vaoaew lunundiis uasdadendmananisAuinmiuenldaus dunaunisia
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ausluvinaidnuasuiifu dusinn n’lm’hqum nsIanIsuazn1suseluaniw
MA@y FImiRNTIBINFeITe wavendeuluan un1saiings JunsunIs
v et ar e & = 1 b= [] ala =4 = H
ange tetsyidlumstiaievdesFetietisuaziioisoun suzan ol
Und anuamnsalumsuszdlivpudnsuslutonily auaud@sug lunisveaise
o 4‘ - as = ,ﬂl IJ 1 o o o
wazroiulusmeniFefisnsiuindn wasmuSuansreaiy auddgylunisan
& o d woa Y oA W awa d a a
ANTITeBanmUdEMIBINAAUTIGE - VneiTe JeujiRideuisluaniae
v v
rudavIeiludavuiie nisiseluaninasiasmuiudy wagusnaduutun
Wuise uazudelay an1tuinismsesasnind
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;
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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.

AT MAUNTTIAUNNY 3(2-3-6)
(Voyage Planning)
nMsINRUNsAunsdmiunantizlasldisnswieadunismaiumslu
umagms msthieuazmsihidananisiiumie msduiinyuse wazmstufinnis
une dumensiiuide suussauiuaie
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.

MANNITHAZNITMIUARIL MU TR 3(3-0-6)
(Watchkeeping Arrangements and Procedures)

auiienfungdetedusemitussmeitotostudelautulunaad 1972
aduudludfiudy msusvgndld naensuemnsusivessadoy maudifeatuifen
masudeunld sudasnusualvemdnnsiidesjdinuieatunmsdseSadte
Aearunsdudensialuseduuims Sufinaddnmsifiumenmameta wasmsidouse
sPUUdyQIRoudunI vz

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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AgNFBIvawhuailie 3(3-0-6)
(Accuracy of Resultant Position)

nMaduafieuarisnismsaeumiugndes maiduiFelagldmsmantd
msdanamsalonils mufsanuannsatunislunud UssmavniSeuasussuans
mafude sthamnzauiioyssiiuanugndesastuailide qunsafbidnnselingd
vuafsdmiumaiudetumuiianymadeaiundnufiins dedia auvnues
dofianann nsnsaeaeudayaiifanan uasisudludelilimuaiidesthauiug

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.

\ASHFPNARSHINYEUT] 3(3-0-6)
(Maritime Economics)
WANYAN LA YFAERS mmLﬁ‘mﬁ'uswiwqwmwnisumtﬁwuﬁﬁ'umegﬁ%
mewensaiguasduazgunm Asssdey Alddeuaznslumsvudemameia
Fundamental of economic. Relationship between maritime industry and

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

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

nsvansgsiauazmInaalugaaImnssuviuse nsaiduniswidveuily
vFelagrfadedanndon qunmuazmuvasnds meinwvarulasafovinde
wazn153nM Tlunvgnidy

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

emergency management.

* eanuiulse
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03521473

03521474

03521475

uPD.2
msUseiufenimeia 3(3-0-6)
(Marine Insurance)
UsedRuagnmsiannvesnmsuseiusenanaa mmsudedurmundes devly way
lnansiisafunsussiufenmeia
History and development of marine insurance, general average, terms and

conditions.

AUUABAELAENITTNYINGTUNAUUITE 2(2-0-4)
(Safety and Medical Care Onboard)

selgudnenstisTin suidsudededuresgunsalanulasndy n1sUfUR
\ietlasiunazirediavnauiioguuiFelunsdifnmggnidu msufiideniugy
Audome uaznisfieniondainisiindeddy sula Felautuniefnfu ns
wisanugaiudmiviuiamagnidy lassadaienuiinisavauanuideme
msdnmamizsnusarnessndounsinumeutauude UsTnEImMsnyImeIUIa

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.

amezgibuazinwlumsuinisdnns 3(3-0-6)
{Leaderships and Managerial Skills)

msvimsyaanstufsRnuuuse nslinufdAnmsia sydyyrainanis
nziaiifioades sauiadauusin uasngrunauiend arssauuarnsusmsdalue

Yoo

AM5¥1914 MSIEIsUIMIsnSwensegeliusEAns mussduusns anmumsaluas

U

al L)

asUsfiuanudes n1sTEUMaznIsivuaniadandmiunisdndula nsiden
WUINNUHUR Msuseliuysedvona

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 geherate

options. Selecting course of action. Evaluation of outcome effectiveness.
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03521477

03521478*

umo.2

nstasiuuaRwaInnsUudmIImEL 3(3-0-6)
(Pollution Prevention from Maritime Transportation)
ssuuilnedvnemnameia guawdmea saRun1amse HansEnueInNnTg
'szmﬂﬁ'l'[ﬁ'ﬁmL%‘aLLasfwdm‘%‘aﬁﬁﬁaiwuﬁmﬁ’nmmqwmauammmwéﬁmta
waiwnamziaannsveudsluljUuAntudnfaueydeegn MARPOL 73/78 n13
JostunaRummeianaznisdamsnafivmunaluladnndevudidudmimeia
nsdifnwinisdasiuuafivanmsvudamaneia
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.

dns R Tuie 3(3-0-6)
(Compass Errors)

drwlsznouveadufimudivdnuasnsviiiuresudazdiulsenou SnaRnves
Wuirwiwdnuazisunly nannisveadufisuuulals SamAnveadufimuuulalsuas
FBudly ‘53U‘Uﬂ'luﬂ’1Ulﬁm‘iﬂ’lUF]&J‘UENiR]T‘i!J']?ILGla% ms'limuuasm‘sgua‘%’nmL'fmﬁﬂ
1alsitugu

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.

NsUsINLasnTImdumuuIsluszAuuims Il 3(3-0-6)
(Cargo Handling and Stowage at the Management Level IlI)

nsvudiedud nsussyndudedreaeade n1sdeansiifiusansamuas
nsUfuUssduiusawluntsieudiudy fedriadiuaruudauswesiudau
Tassaiveaioussyndudunnasmiutnsgiu msulasmluuuddauasusadeu 53
wﬁnLﬁEmm:.JLﬁamua”mwaﬂizwuﬁa'mLﬁWﬁvuﬁ’uﬁausmnﬁuﬁmwﬂaqé’utﬁawwmn

mstanseu MNd1vedse waznsdnndumitlivianzaunisuudaduiidunsiy

* sy tn iyl
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03521496

03521497

03521498

01417111

UAL.2

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, fatigue and inadequate cargo handling. Carriage of

dangerous goods.

BeuamemAnemaninisiiuge 3(3-0-6)
(Selected topics in Nautical Science)
Geuareninmemaninisiiudslussiudyyes dewdsluusazme
AN
Selected topics in navigation at the bachelor’s level, topics are subject to

change each semester.

FunW 1
(Seminar)

nsdausuareivs e uraulaniainermaninisidude lusydu
EATTRI L

Presentation and discussion of interesting topic in nautical science at the

bachelor’s degree level.

Yeymfey 1-3
{Special Problems)
N1ANYIANATIMITING IAAATAITIAWTD Seauuinaies wazfeuisoudou
[
SUTLRINGIF
Study and research in nautical science at the bachelor’s degree level and

compile into a report.

3.1.52 meinillusisivuenvingas
WARRAA | 3(3-0-6)
(Calculus 1)

-aa ! d as G!’ = et
filmuazaudioiller syiusvesiiidunasnisussgnd dufeyiusuasnis

Uszgnd USWusuaznsusegnd

1

4z



01420111

01420113

uRo.2

Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

Handvialy | 3(3-0-6)
(General Physics 1)
¢ < o f A ¢
naransmsieReuRLuueseiin Adu namansuaslva QUNNAFIERS

Mechanics. Harmonic motion. Waves. Fluid mechanics. Thermodynarmics.

URURM AN | 1(0-3-2)
(Laboratory in Physics |)
JnideaFounreu : 01420111 wiowfeuriu

Ui tRnsdmsuisiitandiialy | wisiandAugoy |

Laboratory for General Physics | or Basic Physics |.
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Structure of depressions. Anticyclones and other pressure systems. Weather services for

shipping. Recording and reporting weather observations. Weather charts.
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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.
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Safe handling, stowage and securing of cargoes. Inspect and report defects and damage
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Ships” auxiliary machinery. Distillation and fresh-water systems. Pump system. Steering gear
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Simplified stability data. Trim and list. Dynamical stability. Approximate GM by means of
rolling period tests. Intact stability code. Intact stability requirements for carriage of grain.
Rolling of ships.
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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, fatigue and inadequate cargo handling.
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Information from charts. Lists of lights and other
publications. Navigation chart. Electronic chart. IALA
(International Association of Lishthouse Authorities)
Buoyage systems. Tide and current. Keeping a log and
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Atmosphere. Shipbome 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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Atmosphere. Shipbome meteorological instruments.
Atmospheric pressure, Wind. Cloud and precipitation.

Visibility. Wind and pressure system over the ocean.
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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 &
dead reckoning. Defines course and distance. Lays off
true course between two positions. Finds the distance
between two positions. Calculate the speed between

two positions.
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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.
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Ship dimensions and form. Ship stresses. Hull

structure. Bow and stern regions. Fittings. Rudders and

propellers, Load lines and draught marks.
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Ship dimensions and form. Ship stresses. Hull

structure.
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Basic electrical system on bridee. 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 comection. Emors of compass and azimuth.

Fluxgate compass, and steering system.
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Circuit and measurement of direct curent.
Alternate curment. 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 systern familiarization.
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Latitude by meridian altitude. Pole star observations.

Line of position by intercept method. Celestial lines

of position. Position fixing.
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Latitude by meridian altitude, Pole star observations.

Position fixing.
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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 shipsrouting. 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..
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Basic principles of terrestrial navigation systems.
Loran-C system. Loran. Global navigation satellite
systems. GPS. Augmented satellite systems. GLONASS.
GALILEC.
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Basic principles of terrestrial navigation systems.
Loran-C system. eloran. Global navigation satellite
systems. GPS, Augmented satellite systems. GLONASS.
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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.
Oil  tanker

Precautions before entering enclosed or contaminated

piping and pumping arrangements.

spaces. Cargo calculations and cargo plans. Cargo space
inspection. Hatch covers inspection. Ballast tanks

inspection. Damage report.
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Sea worthiness and stability of the ship. Securing
cargoes. Deck cargo. Container cargo. Bulk cargo and

Bulk grain cargo.
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General Knowledge of Engineering Systems
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Operating principles of marine power plants.
Ship’s

terms. Fuel consumption. Arrangements necessary

auxiliary machinery. Marine engineering

for appropriate and effective engineering watches to
be maintained for the purpose of safety under
and UMS operations.

normal  circumstances

Arrangements necessary to ensure a safe

engineering watch is maintained when carrying

dangerous cargo.
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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
and fuel

defining the Admiralty coefficient

coefficient.
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bulkheads,

watertight and weathertight doors, corrosion and its

Shipbuilding materials, welding,

prevention, surveys and dry-docking, stability.
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Shipbuilding materials. Welding. Bulkheads
watertight 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.
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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 cargoes and
ballasting in order to keep hull stress within
acceptable limits. Timber deck cargoes. Procedures
for receiving and delivering cargo. Care of cargo
during carriage. Requirements applicable to cargo
handling gear. Maintenance of cargo gear.

Maintenance of hatch covers.
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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.
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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 untoading of bulk cargoes.
Safe cargo handling in accordance with the provisions
of the relevant instruments. Effective communications
and improving working relationships. 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,
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Stowage and securing of cargoes on-board ship.
Procedures for receiving and delivering cargo. Cargo
handling gear and
knowledge of tankers and tanker operation. Knowledge

lashing equipment. General

of the operational and design. Limitations of bulk

carriers. Loading, care and unloading of bulk cargoes.
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Shipbuilding materials. Welding. Bulkheads.
Watertight and weathertight doors. Corrosion and its
prevention, Surveys and dry-docking. 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.
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Shear

bending moments and torsional stress. Effect of

Dry-docking and  grounding. force,
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.
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Wind, controlling factor weather change,
distribution of moisture and precipitation, tropical
transport,  tropical  waves, tropical  cyclone,
observations analysis and prediction of tropicat
weather, satellite and radar information interpretation,

tropical climate and variability.
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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.
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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.
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1WlATe5183%91 (Course Outline)

IALA Buoyage System
10. Keeping a log

e 3Y 03521113 3(3-0-6)
FoAvrnwnlne nMadudedou
Fomarwdangu Introduction to Navigation
AnlAsI5187397 (Course Outline) Frunudlusussene
1. Definitions - Earth 6
2. Basic knowledge of chart projections 6
3. Mercator chart 6
4. Chart catalogue 6
5. Course and Distance 3
6. Electronic charts 6
7. Datums 3
8. Distances 3
9. 3
2
45
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1¥1lAS9518391 (Course Outline)

TWEIY 0352141
Fodvnenlng gnfleuinemmaa |
FoAmnrwsings Maritime Meteorology |

AlAses1e37 (Course Outline)

T

oo W o b B W B

= e e e
L

The atmosphere, its composition and physical properties
Shipborne meteorologicat instruments

Air temperature

Atmospheric pressure

Wind (Defines, , Forces and winds)

Wind (Buys-Ballot’s law, Beaufort scale, Wind estimation)
Wind ( Measurement, Apparent and true wind)

Cloud and precipitation

Visibility

Wind circulation

. Monsoon regime

Local winds
Observation and report
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WAlASI5189%7 (Course Outline)

SHEAYN 03521152
FoAurnrwlng NULEUR
FoAvrnrwdeng Chartwork

wlasesedvn (Course Outline)

1.

wmos B Do

Course

Distance

Speed

Set, rate, Drift and Leeway

Running fix

374

WlAses7873n (Course Outline)

Ee

@ N e o

Lays off true course

Finds the distance between two position

Calculates the speed

Finds the course and distance made good

with tidal stream or current

Finds the course to steer

Finds the set and rate from charts or tables

Finds the positions by running fix

Calculate the set and rate of tidal stream or current

3

3(2-3-6)
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WlaseseAwa (Course Outline)

WV 03521153 3(2-3-6)

Fadvnuilng uwuTlarUss A MsIAuLe

Fodmnredange Charts and Publications for Navigation

winlasesneden (Course Outline) ' Srunudalusussens
1. Symbols on charts 6
2. Characteristic and range of lights 3
3. Coastlines, coast and bottom 6
4. Traffic lanes and separation zones 3
5. Information from navigational publications 6
6. Theory of Tides b
774 30
\AlaTa518397 (Course Outline) FrunudalueU iR
1. Calculates the distances of sighting lights and dipping distances 6
2. Uses the tidal information given on a char
3. The danger of Navigation aids 6
4.  Simple passage planning 6
5. Passage planning using the Guidelines for Voyage Planning 6
provided by IMO in resolution A.893(21)
6. Finds the predicted time and height of high and low water 6
at standard ports '

7. Finds the predicted time and height of high and low water 3

at and secondary ports
8. Find the time of desired height of tide
U

RN



1A1lAses18397 (Course Outline)

ST 03521221 2(2-0-4)
Fodunwlne lassas1avdnvease |
Fodvnrwdengu Principal Structural Member of a Ship |

AlASI518397 (Course Outline) O VL UL U Tkt

—_

Ship dimensions and form.

General arrangement of the various ship types
Elevation and plan views of the various ship types
Primary structural members and the various parts

Ship stresses / shear force and bending moments

RN W LW W W W

Hogging and sagging / pounding and slamming / panting
Pressure loads on the ship’s hull and the tank structures 1

Racking stress and its causes / corrosion and caused of corrosion

I T S R TR

Hull structure.

._.
©

Structural components on ships’ plans and drawings
11. Types of materials of a ship

12. Standard steel sections
EXEY
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wWlasesnedvn (Course Outline)

TNEIY 03521222 2(2-0-4)

Fodvnrwlne TAssas1vianeease |l

Fodvnwsangy Principal Structural Member of a Ship i

wilassseden (Course Outline) $mnudalususses
1. Bow and stern regions 6
2. Fittings 5
3. Ballast system/pumps for a fire main/sounding pipes/air pipes 3
4, Rudders 6
5. Propellers 5
6. Load lines and draught marks. 5
594 30



1AlAsI918391 (Course Outline)

INEIY 03521232 3(3-0-6)
Fodvnwlne svuulnivhuazgunsaimsiiude
‘?iﬂammwﬁ'ﬂnqv Shipbourne Electrical and Navigation System

wWlaseseden (Course Outline) U lUssEY

Bridge electrical system

Radio signal and equipment

Principle of terrestrial navigation aid system
Earth’s Magnetism and ship deviation
Magnetic compass

Echo sounder

Gyrocompass

Compass courses and bearing correction

o Ny R o

Errors of compass and azimuths

©

Fluxgate compass

—
—

Steering control system

lk%IO\HO\-D-pONDDI\)J—‘-P

37U



1AAS95187397 (Course Outline)

ElGELTY 03521233 1(0-3-2)

Fedunwling UfiAnsssuuliihuazgunsainisiiuie

Fodrnredange Shipbourne Electrical and Navigation System Laboratory
\wWlA93183m (Course Outline) | FruudlusU R

1. Electrical system, Direct current, Alternate current
Basic marine electronics system
Basic Radio wave propagation

Marine charts and navigation marks

2
3
q
5. Analog and electronic compasses
6. Echo sounder navigation

7. Basic Global Positioning System (GPS) system
8. Global Navigation Satellite System

9. Basic Gyro sensors

10. Multi-principle navigation system
3734
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1Alaseseden (Course Outline)

swaIn 03521243 2(2-0-4)
Fodvnwnlne gnieuingmanzia Il
Folvnrwdangw Maritime Meteorology |l
1lAT45187397 (Course Outline) Frnudalusussens
1. Air mass
Fronts
Depression
Anticyclones

Other pressure systems
Weather services for shipping
Meteorological codes

Recording and reporting weather observations

@ N LA w N

weather charts and symbols

10. Synoptic and prognostic charts
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1AlAses1839n (Course Outline)

PGk 03521251

d o - = IJJ ;
Foun1enine nsiiuselagldNnunsuuiulan
Fowrnnendangu Terrestrial Navigation

W lP59518397 (Course Outline)

ey

© @ N o LA w N

_
= O

Positions

Plotting

Piloting

Departure and states definition

Plane sailing derivation

Latitudinal calculation

Course setting by using Mercator formula
Gnomonic chart conversion

Current and tide problems

Course in current and tide

Set and drift
33U

3(3-0-6)
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Wlasesedun

EGRLE 03521253 3(2-3-6)
A = [ a =3 =

Jodvmwiing nsshwmlasndsluvnsiiuige |

o a v

VAIYNNTWIBING Maintaining a Safe Navigational Watch |

wW1lAsas1839n (Course Outline) Fudlaaussene

1. International Regulations for Preventing Collisions 2

at Sea, 1972, as amended Part : A GENERAL ( Rule 1 - Rute 3 )

2. Part: B STEERING AND SAILING RULES ( Rule 4 - Rule 7) 4
3. Part: B STEERING AND SAILING RULES ( Rule 8 - Rule 10) a4
4. Part: B STEERING AND SAILING RULES ( Rule 11 - Rule 17) 4
5. Part: B STEERING AND SAILING RULES ( Rule 18 - Rule 19) q
6. Part: C LIGHTS AND SHAPES ( Rule 20 - Rule 22 ) 4
7. Part: C LIGHTS AND SHAPES ( Rule 23 - Rule 31) 4
8. Part : D SOUND AND LIGHT SIGNALS 4

374 30

\lasaseiv (Course Outline) St lauAte
1. International Regulations for Preventing Collisions 3
at Sea, 1972, as amended Part : A GENERAL ( Rule 1 - Rule 3)

2. Part: B STEERING AND SAILING RULES ( Rule 4 — Rule 7) 6
3. Part : B STEERING AND SAILING RULES ( Rule 8 - Rule 10) 6
4. Part : B STEERING AND SAILING RULES ( Rule 11 - Rule 17 ) 6
5. Part : B STEERING AND SAILING RULES ( Rule 18 ~ Rule 19) 6
6. Part: C LIGHTS AND SHAPES ( Rule 20 - Rule 22) 6
7. Part: C LIGHTS AND SHAPES ( Rule 23 - Rule 31) 6
8. Part: D SOUND AND LIGHT SIGNALS 6

594 45



Anlase518391 (Course Outline)

IWERY 03521254 2(2-0-4)
FoAnarwilne msiiudelaeldfivanauusioei I
Fovnrendinge Celestial Navigation i
LANlA545983%1 {Course Outline) Frunudalususseny
1. Latitude by meridian altitude 4

Pole star observations

Position circle

2
3
4. Celestial lines of position
5. PZX triangle

6

Line of position by intercept method

Egb\oxox.p.p

37U
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S 03521255 3(2-3-6)
A a v v a
ﬁa’J’U’m’]"d’i‘t%ﬂ m'ﬁnmﬂ‘nuﬂaamnﬂ'lwmzmuwa Il

d 2 al
VBIYINWIBINOY  Maintaining a Safe Navigational Watch Il

WlAses1edvn (Course Outline) Ut NUsTENY

1. International Regulations for Preventing Collisions 6
at Sea, 1972, as amended

Principles to be observed in keeping a navigational watch

Keeping a watch in port

Bridge resource management

Use of routeing in accordance with general provisions on Ships’ routing

4
a4
4
Weather routing 2
2
Speed measurement 4

2

© N oA w»oN

Knowledge of navigational techniques used for safe navigation
in restricted visibility
9. Use of reporting in accordance with the general principles 2
for ship reporting systems and with VTs procedures
Eiety 30

\1lATa183%7 (Course Outline) TuudlusfuR

1. International Regulations for Preventing Collisions 6
at Sea, 1972, as amended

Principles to be observed in keeping a navigational watch

Keeping a watch in port

Bridge resource management

Use of routeing in accordance with general provisions on Ships’ routing

6
6
6
Weather routing 3
5
Speed measurement 6

6

@ N oA e

Knowledge of navigational techniques used for safe navigation
in restricted visibility
9. Use of reporting in accordance with the general principles 3

for ship reporting systems and with VTs procedures

5
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¥IlAS99189%7 (Course Outline)

THEIU 03521256 2(2-0-4)
Fa3manuive nsiuSedidnvnselind
FoAwnundingu Electronics Navigation

#laT931877 (Course Outline) ‘ Sruudlususseny

—_

Basic principles of terrestrial navigation systems
2. Loran-C system

3, eloran

4. Principles of global navigation satellite systems

5. Position-fixing capabilities of global navigation satellite systems
6. Principles of GPS

7. Application of GPS

8

9

= B O ROy NN W N

Augmented satellite systems
GLONASS

10. GALILEO
394
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1A1lATe3189%1 (Course Outline)

TNEIY 03521274 2(2-0-4)

FoAwnwlne nMsusTYnLasNsInduAUuTalusEAUU RS |

ﬂ'a%ﬂmmﬁanqw Cargo Handling and Stowage at the Operational Level |

\AlATs18397 (Course Outline) Frnudalueussene
1. Draught 4
2. Trim and stability 6
3. Securing cargoes 6
4. Deck cargo a
5. Container cargo 4
6. Bulk cargo 4
7. Bulk grain cargo 2
59U 30



11lAS99187397 (Course Outline)

VI 03521275 3(3-0-6)

FoArnmnive MIUTTNikasnsIasduiuuEeluseiuuiRnas |l

fiia%mmmé’anm:t Cargo Handling and Stowage at the Operational Level Il

nlAsasne e (Course Outline) Fmnuthluausses
1. Cargo care 6
2. Refrigerated cargo 3
3. Dangerous, hazardous and harmful cargoes 6
4. Cargo handling equ.ipment and safety 6
5. Ol tanker piping and pumping arrangements 3
6. Precautions before entering enclosed or contaminated spaces 3
7. Cargo calculations and cargo plans 3
8. Cargo space inspection 3
9. Hatch covers inspection 3
10. Ballast tanks inspection 4
11. Damage report 3
12. Enhanced survey program 3
33U 45



1A1lAses183Y1 (Course Outline)

IV 03521321 2(2-0-4)
Fodrnwlng anuiluistuszurimnssy |
%a%mmmé’qnqw General knowledge of engineering systems |

ilasaseden (Course Outline) Faudalusussens

1. Principle of Marine Diesel Engines

Principle of Marine Steam and Gas Turbine Engines

2

3. Ship Propeller and propeller shaft
4. Bridge Control in Ship Engines

5

Marine engineering terms and fuel consumption

bb\o\c\c\@
|u3
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LALASI5187397 (Course Outline)

TN 03521323 3(3-0-6)
Fomnrwilve N1INTIETease
Fadvawsange Ship Stability

wlases183Y7 (Course Outline) Fruudlususes
Shipbuilding materials
Welding
Bulkheads
Watertight and weathertight doors
Corrosion and its prevention

Surveys and dry-docking

[ N L “ I ~ N L B GN

Calculation of areas and volumes

Simson’s rule 1

2 oo o= ooy b B W o

Effects of density 6

H
o

Freshwater allowance 1

. Ship’s departure conditions

s e
N

Stability at moderate and large angles of heel

._.
W

Metacentric diagram

H
S

Righting levers

(I NN

EICEY



1A1lase518397 (Course Outline)

SHEIN 03521342 3(3-0-6)
FoArnmning MIKGINTARINIALSTAYNIFERS
Faiwnnwnsangu Weather Forecast
\wilAs9318397 (Course Outline) Srunudalueussens
1. Synoptic and prognostic charts 6
2. The range of information available through fax transmission, 3

internet and email

Weather Forecast

Tropical revolving storms

Floating ice

Ocean current system

Significant wave height and wave forecasting

Formation of sea waves and swell waves

W o N o nosoWw

Calculation of tidal conditions

10. Nautical publications on tides and currents
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1A1lAT9578391 (Course Outline)

e 03521375 3(3-0-6)
Fadwntwlng NTUTINNUAYNITIRIIEUATUME B luTERUUINIS |
‘ﬂa?"um'}‘lﬁ'}é’ann“d Cargo Handling and Stowage at the Management Level |
\nlAse518397 (Course Outline) Sruudhlusussene
1. Plans and actions confirm with international regulations 6
2. Calculates draught 3
3. Calculates changes of draught 6
4, Effect on trim and stability of cargoes and cargo operations 6
5. Plans the loading and movement of cargo 3
6. Shear forces, bending moments and torsional moments 6
7. Compliance with minimum freeboard requirements of 6
the load line regulations
8. Use of automatic data-based (ADB) equipment )
9. Knowledge of loading cargoes and ballasting 6

in order to keep hull stress within acceptable limits
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1159518797 (Course Outline)

I 03521376 3(3-0-6)
Fadvnwnlne nMsuTINNkasNTinduiuuseluszduuims |
%a%’m’[mﬁanqw Cargo Handling and Stowage at the Management Level |

wwlaseede (Course Outline)

e S A

=
= O

12,

Timber deck cargoes

Procedures for receiving and delivering cargo

Care of cargo during carriage

Requirements applicable to cargo handling gear
Maintenance of cargo gear

Maintenance of hatch covers

General knowledge of tankers and tanker operation
Oit tanker

Chemical tanker

Gas tanker

. Knowledge of the operational and

design limitations of bulk carriers
Loading care and unloading of bulk cargoes
U
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WY 03521421
Fodvnuiny NINIIRITBNS DAL TATUANAUADIE
oY1 NY Stability and Damage Control

wlAses1eden (Course Outline)

wWlasesedun (Course Outline)

e N o BoW e

H
o

Dry-docking
Grounding
Shear force
Bending moments
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.

59U

3(3-0-6)

FIUUTIlIUTIEe

SN IR CS I S SR A I e e NI~ N« N« N

&



lAses18397 (Course Outline)

TUEIY 03521422 2(2-0-9)
Forrmwlneg m’mﬁﬁl’ﬁﬂLﬁﬂ')ﬁuwuuﬁmﬂisu I
ﬁa?mmﬂné’qnqw General knowledge of engineering systems i

wWlasesedan (Course Outline) FUIUTINUTTEE

Introduction of Ships’ auxiliary machinery
Distillation and fresh-water systems

Pump and pumping systems

Steering gear

Generator, alternators and electrical distribution
Refrigeration, air-conditioning and ventilation
Stabilizers

Sewage treatment plants

W N R W N e

Oily water separators and oil filtering equipment

._.
<o

Incinerator

—_
[y

Deck machinery

e
N

. Hydraulic systems

oo W NN NN WwNN N

,__.
W

Arrangements engineering watches for safety under normal
circumstances and unattended machinery spaces (UMS)

operations

594 30



Wlases1edvn (Course Outline)

THEIY 03521423
%a%'}mwﬂm mi‘n?dﬁ?LLBSHT‘JIF!N‘UENSE]
ﬂa%qmmé’qnqw Stability and Rolling of Ships

AlASI5187391 (Course Outline)

L.

T A T~ A

Simplified stability data.

Trim and list

Dynamical stability.

Approximate GM by méans of rolling pericd tests.
Intact stability code

Intact stability requirements for the carriage of grain

Rolling of ships
LY

2(2-0-4)
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w1lasesieden (Course Outline)

TUEIYN 03521443 3(3-0-6)
Fo3vnulve gndowingleuiou
%a%‘tﬂmﬁﬂé’»ﬂnqu Tropical Meteorology

wlases1e39 (Course Outline) Sunudalusussens

1. wushmein / wadould sy

aulmsau
naedoufimulniasiaisnimussemea
nsnsYanefTasNtuLAENe AT
adusmeluuniou
nsiulUIIInIau
WignyunfauLaznIsAIAnIsal

mTinTzideyansvinenia

° @ N LA BN

MTIATIEY Wlana wayanni1saiannis

10. 2AUTENALALUINAUDT WU
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WAlATITIEAYN

SHHAIY 03521452 3(2-3-6)
ﬂa%ﬂmm‘ma ﬂ’]‘i’)’NLLNUﬂ’]‘SLﬁUﬂ’N

Fodwnwdangs  Voyage Planning

\WlAg9383% (Course Outline) Smudlueussens
1. Key parameters for the voyage to be planned. 2
2. Fully appraises all information that relevant to the voyage., 2

3. Plan voyage from berth to berth using appropriate strategies 2
and contingency plan in order to deal with varies factors.

4. Voyage planning documentation prepared accurately in 2
accordance with industry practice.

5. Position, distances and ETA or avr.speed required 2
completed calculations by using various methods.

6. There is adequate fuel, water and provisions on 2
board for the voyage to be calculated.

7. AW watch keeping officers are fully briefed and 2
familiar with the voyage plan.

8. Watch keeping officers understand the circumstances in 2
which they may deviate from the initial plan and
the requirement to update the plan.

9. Plans and establishes parameters and guidance to 2
watch keeping officers.

10. Vessel’s position is monitored using two or more independent 2
Position.

11, Vessel’s position is determined at appropriate intervals and 2
monitored continuously.

12. Execution of the voyage plan.

13. Log and voyage records are properly maintained.

14. Selection of ocean and coastal routes.

15. Selections of appropriate routes and Ship report systems.

37U
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AlAS9518397 (Course Outline)

10.

11.

12.
13.
14,
15.

Frundlusuf

Key parameters for the voyage to be planned 3
Fully appraises all information that relevant to the voyacge. 3
Plan voyage from berth to berth using appropriate strategies 3
and contingency plan in order to deal with varies factors.
Voyage planning documentation prepared accurately 3
in accordance with industry practice.
Position, distances and ETA or avr.speed required 3
completed calculations by using various methods.
There is adequate fuel, water and provisions on 5
board for the voyage to be calculated.
All watch keeping officers are fully briefed and 5
familiar with the voyage plan.
Watch keeping officers understand the circumstances in %
which they may deviate from the initial plan and
the requirement to update the plan.
Plans gnd establishes parameters and guidance 3
to watch keeping officers.
Vessel's position is monitored using two or 3
more independent position.
Vessel’s position is determined at appropriate intervals and 3
monitored continuously.
Execution of the voyage plan. 3
Log and voyage records are properly maintained. 3
Selection of ocean and coastal routes. 3
Selections of appropriate routes and Ship report systems. 3

U 45
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WlAsIs1IE3Y (Course Outline)

WY 03521454 3(3-0-6)
FoAvntwlng mwgnAeseuaiize
Fodrnwdange  Accuracy of Resultant Position
\AlA39318391 (Course Outline) Frunudalususseny

(@8

Determine position and the accuracy of resultant position
Celestial navigation techniques

Terrestrial observations

Ability to use appropriate charts

Mariners and other publications

Assess the accuracy of the resulting fix

Modern electronic navigational aids

Operating principles, limitations, and sources of error

v o AN R W N e

Detection of misrepresentation of information

10. Methods of correction to obtain accurate position fixing

LEZTRC I C R, RS, N - R CS R ~ N o N N
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¥lAT9578397 (Course Outline)

WA 03521478 3(3-0-6)
Fadrnlve mIusInuarnsinduATuuTelusgRuuinis I
%a%mwwé’mqu Cargo Handling and Stowage at the Management Level il
\AlAT9918397 (Course Outline) Frunutalususses
1. Loading, stowage and discharge of heavy weights 3
2. Care of cargo during carriage 1
3. Methods and safeguards when fumigating holds 2
4. Safe cargo handling in accordance with the provisions of 3

the relevant instruments and effective communications
and improving working relationships

5. Limitations on strength of the vital constructional parts of 3
a standard bulk carrier and interpret given figures for
bending moments and shear forces

6. Methods to avoid the detrimental effects on bulk carriers 3
of corrosion, fatigue and inadequate cargo handling

7. International regulations and codes: International Maritime 3
Dangerous Goods (IMDG) Code and International Maritime

8. Solid Bulk Cargoes (IMSBC) Code

9. Dangerous goods in packages

10. List of dangerous goods

11. Requirement on the carriage of dangerous goods

12. Solid bulk cargoes

13. Supplement of the IMO documents

W W o W L ov W

14. International Code for the Safe Carriage of Grain in Bulk

(International Grain Code)
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1A1lAT9518391 (Course Outline)

SV 03521113 3(3-0-6)
d a - < J .
Fadvnrwing ASLAULIDLUDAY
A a Y] i . i
YINNYRING Y Introduction to Navigation
WlAs95183%7 (Course Outline) uudlusussene

Definitions - Earth

Basic knowledge of chart projections
Mercator chart

Chart catalogue

Course and Distance

Electronic charts

Datums

Distances

b A -

IALA Buoyage System
10. Keeping a log

ﬁtw W W W oo L oo & O O
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W1lAs95183%7 (Course Outline)

R G 0352141

d a = -
Forvnrwilng PAUGNINETNINNTELE |

= | o, ot s

YAV WBENG Y Maritime Meteorology |

wWlAsa5187%7 (Course Outline)

—_

e N ooy b R e

I
W = O

The atmosphere, its composition and physical properties
Shipborne meteorological instruments

Air temperature

Atmospheric pressure

Wind (Defines, , Forces and winds)

Wind (Buys-Ballot’s law, Beaufort scale, Wind estimation)
Wind { Measurement, Apparent and true wind)

Cloud and precipitation

Visibility

Wind circulation

. Monsoon regime

Local winds
Observation and report

U

3(3-0-6)

FrUTILIUTTENY
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\A1lAT951839 (Course Outline)

EIU 03521152
d a =
Faivnnrwing STUHUT
A a o

YDIYINTYRINE Y Chartwork

WlATes1e39 (Course Outline)

8

2
3.
il
5

Course

Distance

Speed

Set, rate, Drift and Leeway

Running fix
374

wWilasasieden (Course Outline)

PP

© N oo

Lays off true course

Finds the distance between two position

Calculates the speed

Finds the course and distance made good

with tidal stream or current

Finds the course to steer

Finds the set and rate from charts or tables

Finds the positions by running fix

Calculate the set and rate of tidal stream or current

EICEY

3(2-3-6)

unutlusussens
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WlAse518391 (Course Outline)

FHERU 03521153 3(2-3-6)
Fownrelng uHuTiLazUTIMEN ISR
Fodvrmendangu Charts and Publications for Navigation
\Wlasesein (Course Outline) draudalusussene
1.  Symbols on charts 6
2. Characteristic and range of lights 3
3. Coastlines, coast and bottom 6
4. Traffic lanes and separation zones 4
5. Information from navigational publications 6
6. Theory of Tides 6
334 30
wWinlasaseden (Course Outline) Fruutalus fU

1. Calculates the distances of sighting lights and dipping distances 6

2. Uses the tidal information given on a char

3. The danger of Navigation aids 6

4. Simple passage planning 6

5. Passage planning using the Guidelines for Voyage Planning 6
provided by IMO in resolution A.893(21)

6. Finds the predicted time and height of high and low water 6
at standard ports

7. Finds the predicted time and height of high and low water 3
at and secondary ports |

8. Find the time of desired height of tide
ity

5 o



WAlAT9518391 (Course Outline)

el Gk 03521221 2(2-0-9)

Fodvrnwilne lasaivanveaie |

‘?'Ja%mmmé'ﬂnqu Principal Structural Member of a Ship |

\AlAT9318739 (Course Outline) Sruaudlusussens

1. Ship dimensions and form. 3
2. General arrangement of the various ship types ]
3. Elevation and plan views of the various ship types 3
4,  Primary structural members and the various parts 3
5. Ship stresses / shear force and bending moments K
6. Hogging and sagging / pounding and slamming / panting 2
7. Pressure loads on the ship’s hull and the tank structures 1
8. Racking stress and its causes / corrosion and caused of corrosion 2
9. Hull structure.
10. Structural components on ships’ plans and drawings

11. Types of materials of a ship

12. Standard steel sections
974
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w1lAT9518391 (Course Outline)

shaIY 03521222 2(2-0-4)
Fodvawlne Iassas1andnveaie |l
FoAvnerdangu Principal Structural Member of a Ship i

wWlaseeden (Course Outline) $nnudalasussene

1. Bow and stern regions
2. Fittings

3. Ballast system/pumps for a fire main/sounding pipes/air pipes
4. Rudders

5. Propellers

6

Load lines and draught marks.

|g]ulu-0xmm0\
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1¥1lAT95718391 (Course Outline)

WYY 03521232 3(3-0-6)
Hodvarenlng wuulWihuargunsaimafuie
%a%mmmé’qnqw Shipbourne Electrical and Navigation System

wilAsasede (Course Outline) Srunudalusussse

Bridge electrical system

Radio signal and equipment

Principle of terrestrial navigation aid system
Earth’s Magnetism and ship deviation

1

2

=

4

5. Magnetic compass
6. Echo sounder

7. Gyrocompass

8. Compass courses and bearing correction
9. Errors of compass and azimuths

10. Fluxgate compass

11. Steering control system

37U

|EIO\HO\-D-DO\-DIAM-D-D



W lAs9518391 (Course Outline)

SHEIY 03521233 1(0-3-2)
Foivnwing Ujtiamsssuulnihuageunsalmsifiube
%'aﬁmmmé'ﬂncrd Shipbourne Electrical and Navigation System Laboratory
wWlaseasedYn (Course Outline) SrunudlusUfos
1. Electrical system, Direct current, Alternate current

Basic marine electronics system

Basic Radio wave propagation

Marine charts and navigation marks

Analog and electronic compasses

Echo sounder navigation

Basic Global Positioning System (GPS) system
Global Navigation Satellite System

w o N ;R BN

Basic Gyro sensors

10. Multi-principle navigation system
kel
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1lase518991 (Course Outline)

shadv 03521243 2(2-0-4)
Hodvnenlng anfleninemamzia I
Fodunwsengw Maritime Meteorology |l

wWlAse5183%7 (Course Outline) FUUTIUTTE8

—_

Air mass

Fronts

Depression

Anticyclones

Other pressure systems
Weather services for shipping
Meteorological codes

Recording and reporting weather observations

W oo N o RwN

weather charts and symbols

10. Synoptic and prognostic charts
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AnlAseseiun (Course Outline)
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VAIVIN-IDING T Terrestrial Navigation

WlATITe397 (Course Outline)

—

e N RN
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Positions

Plotting

Piloting

Departure and states definition

Plane sailing derivation

Latitudinal calculation

Course setting by using Mercator formula
Gnomonic chart conversion

Current and tide problems

. Course in current and tide

. Set and drift

EICEY
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F3vnwilne mMsnwanulasanslusazifuse |

‘E‘aa‘mmmé’dﬂqw Maintaining a Safe Navigational Watch |

wlaseseden (Course Outline) Suutalusussene

1. International Regulations for Preventing Collisions 2

at Sea, 1972, as amended Part : A GENERAL ( Rule 1 = Rule 3)

2. Part: B STEERING AND SAILING RULES ( Rule 4 — Rule 7} 4
3. Part: B STEERING AND SAILING RULES ( Rule 8 - Rule 10) 4
4. Part: B STEERING AND SAILING RULES ( Rule 11 — Rule 17) 4
5. Part: B STEERING AND SAILING RULES ( Rule 18 - Rule 19) 4
6. Part: CLIGHTS AND SHAPES ( Rule 20 - Rule 22 ) q
7. Part: CLIGHTS AND SHAPES ( Rule 23 - Rule 31 ) 4
8. Part: D SOUND AND LIGHT SIGNALS [

594 30

\Wlasease3 (Course Outline) Fruaudalusufon
1. International Regulations for Preventing Collisions 3
at Sea, 1972, as amended Part : A GENERAL ( Rule 1 - Rule 3)

2. Part: B STEERING AND SAILING RULES ( Rule 4 - Rule 7)) 6
3. Part: B STEERING AND SAILING RULES ( Rule 8 - Rule 10) 6
4. Part: B STEERING AND SAILING RULES ( Rule 11 ~ Rule 17) 6
5. Part: B STEERING AND SAILING RULES ( Rule 18 - Rule 19) 6
6. Part: CLIGHTS AND SHAPES ( Rule 20 - Rule 22) 6
7. Part: CLIGHTS AND SHAPES ( Rule 23 - Rule 31) 6
8. Part: D SOUND AND LIGHT SIGNALS [¢]
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Fivrn1wing nseuselesldvuauuiaani |l
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YAIYIN1LBINA W Celestial Navigation Il

1@1lAs958991 (Course Outline)

WlATITIEe (Course Outline)

1.

!

2
5
4.
5
6

Latitude by meridian altitude

Pole star observations

Position circle

Celestial lines of position

PZX triangle

Line of position by intercept method
394
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Fodrnrwilve mM3snwANUasanslurusiduse Il

Fainwdingy Maintaining a Safe Navigational Watch II

MlA595183%7 (Course Outline) PuIuIluaus ey

L. International Regulations for Preventing Collisions 6
at Sea, 1972, as amended

Principles to be observed in keeping a navigational watch

Keeping a watch in port

Bridge resource management

Use of routeing in accordance with general provisions on Ships’ routing

a4
q
4
Weather routing 2
2
Speed measurement 4

2

e T A L B S B N

Knowledge of navigational techniques used for safe navigation
in restricted visibility
9. Use of reporting in accordance with the general principles 2

for ship reporting systems and with VTs procedures
e 20

W1laseTeden (Course Outline) F1uutlINU{UR

1. International Regulations for Preventing Collisions 6
at Sea, 1972, as amended

Principles to be observed in keeping a navigational watch

Keeping a watch in port

Bridge resource management

Use of routeing in accordance with general provisions on Ships’ routing

6
6
6
Weather routing 3
3
Speed measurement 6

6

©® N ot s BN

Knowledge of navigational technigues used for safe navigation
in restricted visibility
9. Use of reporting in accordance with the general principles 3

for ship reporting systems and with VTs procedures

&

379U



W1lAse518391 (Course Outline)

SHEIYN 03521256 2(2-0-4)
Fad3urn1wilne AsiAusedidnnsaiind
Fodvrnwdangu Electronics Navigation

wWnlasesedun (Course Outline) PIUIUTILUT S8

Basic principles of terrestrial navigation systems

Loran-C system

elLoran

Principles of global navigation satellite systems

Position-fixing capabilities of global navigation satellite systems
Principles of GPS

Application of GPS

A O B O N OWoN

Augmented satellite systems 1
GLONASS 1

10. GALILEO
974
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Fodvnwlng NTUTIYNUANTINBUATUUTeluTEAUUfURNTS |

%aa‘v’lm"mﬁdﬂqv Cargo Handling and Stowage at the Operational Level |

\WlAses1edan (Course Outline) Frurdaluaussene
1. Draught a4
2. Trim and stability 6
3. Securing cargoes 6
4, Deck cargo 4
5. Container cargo 4
6. Bulk cargo 4
7. Bulk grain cargo 2
523 30
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FHEIY 03521275 3(3-0-6)

Fodvnwnlng ATUTINNRALNITININEUATULS BlUsYAUURURMT I

%a%‘tﬂm‘&‘té’anqw Cargo Handling and Stowage at the Operational Level |l

LWinlA3951873%1 (Course Outline) Fwudalusussens
1. Cargo care 6
2. Refrigerated cargo 3
3. Dangerous, hazardous and harmful cargoes 6
4. Cargo handling equipment and safety 6
5. Qil tanker piping and pumping arrangements 3
6. Precautions before entering enclosed or contaminated spaces 3
7. Cargo calculations and cargo plans 2
8. Cargo space inspection B
9. Hatch covers inspection o
10. Ballast tanks inspection 3
11. Damage report 3
12. Enhanced survey program 3
524 45
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a a v < a -
Fadmmwilve Auinaluifeafussuuimngsy |
d a [ . .
YDAYIN1WIDING General knowledge of engineering systems |
1AlATIT1839 (Course Outline) PN BUTIENY

1. Principle of Marine Diesel Engines

Principle of Marine Steam and Gas Turbine Engines
Ship Propeller and propeller shaft

Bridge Control in Ship Engines

My R L

Marine engineering terms and fuel consumption

Y
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1A1lAS95783%1 (Course Outline)

SUEIY 03521323
Fodvnrunlne ANTNTIAIVDLSD
Formmudange Ship Stability

WAWlAs9518391 (Course Outline)

[N

Y L N ok WD

T e e
P M = O

Shipbuilding materials

Welding

Bulkheads

Watertight and weathertight doors
Corrosion and its prevention
Surveys and dry-docking
Calculation of areas and volumes
Simson’s rule

Effects of density

Freshwater allowance

. Ship’s departure conditions

Stability at moderate and large angles of heel
Metacentric diagram
Righting levers

ERCEY

3(3-0-6)
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W1lA59518997 (Course Outline)

SHaYI 03521341 3(3-0-6)
HoFvinrelng nswensaleInIALasayNAans
Fodvnrwdange Weather Forecast
wlAsa318397 (Course Outline) $ruaudalususseny
1. Synoptic and prognostic charts 6
2. The range of information available through fax transmission, 3

internet and email
Weather Forecast
Tropical revolving storms

Floating ice

3

4

5

6. Ocean current system
7. Significant wave height and wave forecasting
8. Formation of sea waves and swell waves
9. Calculation of tidal conditions

10. Nautical publications on tides and currents

lkg!uno\mo-\mubcnm
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wWlAse918391 (Course Outline)
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AU 03521375 3(3-0-6)
FoFumwlng N15UTINNLALNTINeBUATBUSalusZAUUIYIS |
%‘aﬁmmmé’&nq‘a Cargo Handling and Stowage at the Management Level |
- ilaseneden (Course Outline) Sruaudalusussens

1. Plans and actions confirm with international regulations 6

2. Calculates draught 3

3. Calculates changes of draught 6

4. Effect on trim and stability of cargoes and cargo operations 6

5. Plans the loading and movement of cargo a

6. Shear forces, bending moments and torsional moments 6

7. Compliance with minimum freeboard requirements of 6

the load line resulations

ca

Use of automatic data-based (ADB) equipment 3

Knowledge of loading cargoes and ballasting

lon

in order to keep hull stress within acceptable limits
riety
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{AlA59518791 (Course Outline)

TEIY 03521376 3(3-0-6)
Fadvnenlvg MIUTIALAEMIINAuA v IalusEauuImS |l
‘?I'a%’lmmé'dnqw Cargo Handling and Stowage at the Management Level I

Wlases18397 (Course Outline)

L. N R W N

-
o

11

12

Timber deck cargoes

Procedures for receiving and delivering cargo

Care of cargo during carriage

Requirements applicable to cargo handling gear
Maintenance of cargo gear

Maintenance of hatch covers

General knowledge of tankers and tanker operation
Oil tanker

Chemical tanker

. Gas tanker

Knowledge of the operational and

design limitations of bulk carriers

Loading care and unloading of bulk cargoes
7734
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WY 03521421

d a ) o =
Faianwive NNSNTRNIVBIIDUAYNITATUANANUIFI WY
A a [ e

Y2IUINTW1DING Y Stability and Damage Control

W1lase518391 (Course Outline)

W1lAsas1eien (Course Outline)

2o ok &y g R

,_,
e

Dry-docking

Grounding

Shear force

Bending moments

Torsional stress

Effect of flooding on transverse stability and trim.
Calculation of vessel condition after floodine.
Effect of flooding on trim.

Theories affecting trim and stability.
Responsibilities under the relevant requirements of
the international conventions and codes.

99U
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1A1lAs9578391 (Course Outline)

IRAIY 03521422 2(2-0-4)
Fodvrnwnlne arwiinlufeiussusimnssy I
%a%mmmé’anqr& General knowledge of engineering systems ||

M1lAsI5183%7 (Course Outline) F1uUtlaNUSTENe

Introduction of Ships’ auxiliary machinery
Distillation and fresh-water systems

Pump and pumping systems

Steering gear

Generator, alternators and electrical distribution
Refrigeration, air-conditioning and ventilation
Stabilizers

Sewage treatment plants

¥ L Nt R e N e

Oily water separators and ol filtering equipment

,_.
=

Incinerator

—
—

. Deck machinery

H
M

Hydraulic systems

L N L NN NN N LW NN

T
[S3]

. Arrangements engineering watches for safety under normal
circumstances and unattended machinery spaces (UMS)

operations

'S
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1A1lA9518791 (Course Outline)

TREIYN 03521423 2(2-0-4)
Fodvrnwilne AIMTIRILarA1TlAaeese
%a"?‘u'm'm'lé’qnqw Stability and Rolling of Ships

wWlases18397 (Course Outline) Fruaudalususseng

1. Simplified stability data.
Trim and list

Dynamical stability.

2
3
4.  Approximate GM by means of rolling period tests.
5. Intact stability code

6. Intact stability requirements for the carriage of grain
7. Rolling of ships

3934
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1lAs9598391 (Course Outline)

SWA3Y 03521443
FoFvnwlve anflesinenlouiou
Fodmwdenge Tropical Meteorology

Wlasese3en (Course Outline)
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Fadunrwisenge  Voyage Planning

\WinlAs951873%97 (Course Outline) Fruudlusussens
1. Key parameters for the voyage to be planned. 2
2. Fully appraises all information that relevant to the voyage. 2

3. Plan voyage from berth to berth using appropriate strategies 2
and contingency plan in order to deal with varies factors.

4. Voyage planning documentation prepared accurately in 2
accordance with industry practice.

5. Position, distances and ETA or avr.speed required 2
completed calculations by using various methods.

6. There is adequate fuel, water and provisions on 2
board for the voyage to be calculated.

7. Al wédtch keeping officers are fully briefed and 2
familiar with the voyage plan.

8. Watch keeping officers understand the circumstances in 2
which they may deviate from the initial plan and
the requirement to update the plan.

9. Plans and establishes parameters and guidance to 2
watch keeping officers.

10. Vessel’s position is monitored using two or more independent 2
Position.

11. Vessel’s position is determined at appropriate intervals and 2
monitored continuously.

12. Execution of the voyage plan.

13. Log and voyage records are properly maintained.

14. Selection of ocean and coastal routes.

15. Selections of appropriate routes and Ship report systems.

igl'\) N NN

94



WlAT9598397 (Course Outline)

10.

11,

12.
13
14.
15.

Pl ua

Key parameters for the voyage to be planned 5

Fully appraises all information that relevant to the voyage. .

Plan voyage from berth to berth using appropriate strategies 3

and contingency plan in order to deal with varies factors.

Voyage planning documentation prepared accurately 3

in accordance with industry practice.

Position, distances and ETA or avr.speed required 5

completed calculations by using various methods.

There is adequate fuel, water and provisions on 3

board for the voyage to be calculated.

All watch keeping officers are fully briefed and 3

familiar with the voyage plan.

Watch keeping officers understand the circumstances in i

which they may deviate from the initial plan and

the requirement to update the plan.

Plans and establishes parameters and guidance 3

to watch keeping officers.

Vessel’s position is monitored using two or 3

more independent position.

Vessel’s position is determined at appropriate intervals and 3

monitored continuously.

Execution of the voyage plan. 3

Log and voyage records are properly maintained. 3

Selection of ocean and coastal routes. 3

Selections of appropriate routes and Ship report systems. 3
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FWEIU 03521454 3(3-0-6)
Fodynelne anugndaasiuaiiie
Fodwmwdsnge  Accuracy of Resultant Position

WIlAs95183%1 {Course Outline) It lusussans

Determine position and the accuracy of resultant position
Celestial navigation techniques

Terrestrial observations

Ability to use appropriate charts

Mariners and other publications

Assess the accuracy of the resulting fix

Operating principles, limitations, and sources of error

oo ooy o e I e

Detection of misrepresentation of information

6
4
6
4
3
2
Modern electronic navigational aids 5
5
5
10. Methods of correction to obtain accurate position fixing 5

45
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W1A59518391 (Course Outline)

TREIYY 03521478 3(3-0-6)
Hodvnrenlne nsusInuasnIdneduduudelussauuims i
Fodumwrdangu Cargo Handling and Stowage at the Management Level |l

wWlAsas1eien (Course Outline)

1
2
3.
il

10.
11,
12.
135.
14.

Loading, stowage and discharge of heavy weights
Care of cargo during carriage
Methods and safeguards when fumigating holds
Safe cargo handling in accordance with the provisions of
the relevant instruments and 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
International regulations and codes: International Maritime
Dangerous Goods (IMDG) Code and International Maritime
Solid Bulk Cargoes (IMSBC) Code
Dangerous goods in packages
List of dangerous goods
Requirement on the carriage of dangerous goods
Solid bulk cargoes
Supplement of the IMO documents
International Code for the Safe Carriage of Grain in Bulk
(International Grain Code) |
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