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mscounsaou| @ [0 | O | @ | O | @ (@ @ ® 0 e
ADASSY
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mst§uumsaau00.0.000.00.000
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msgounsaou| @ | @ ® e e ® 0 e
AdASSY
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msEounisaou | @ O O ® 0 0 O
AvAssy
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msSounsaou| @ | @ . ® 0 & ® 0 e ® o
AdAssy
3800252 - LEADER PER DEV
AIsiISaunISadU
AdASSY
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AsiSeunIsaau
AdASSY
5500111 - EXP ENG 1
AIsiSeunIsaau . . . . . . . .
APASSY




5500112 - EXP ENG II

msiEaunisaau

AdnSsuU
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AsISguAISaau

fAvnssuy

5500204 - EAPI

AIsIsgUATISaaU . . . .
ADASSU
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AIsISguAIsaau . . .
fiDAssu

asy

msiSeunIsdou . . . .

fAvnssy
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0201210 - MAT MGT GREEN

msiSeunisaau

AdnssY

0201255 - ICT STRATEGIC MGT

AsiSguIsaau

AdnSsuY

0295125 - DESIGN THINK

INNO

AsiSeuAISaaU

fAvnssy

2103102 - ENG DRAWING

msiounisasu

fisnssy

2104409 - IND BUS MGT

AsiEeunIsaau

AdnSSU

2110191 - INNOV THINK

AsiBeunIsasu

AdnSsyY

2300398 - PRE CO-OP ED

AsiBeunsasu

AdnSSy

2301117 - CALCULUS I

AIsiSeunIsaau

® 00

AdnSsSU

2301118 - CALCULUS IT

AsiBeunIsasu

® e 0

AdASsy

2301286 - PR

OB/STAT

AsiSeunIsaau

® e 0

AdAssy
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AsISguAISaaU

® e 0
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2302112 - GEN CHEM II

AsISguUAISaaU

®® O

o

AdASSY

2302115 - GEN CHEM LAB I

AsiSaunIsaaU

AdASSU

O

2302116 - GEN CHEM LAB II

AIsiSguISaau

O
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2302219 - ORG CHEM LAB

AsiSaunISadU

AdASsyY

2302241 - ANAL CHEM I

AsiSauNISaou

APASSY

O

o

2302242 - ANAL CHEM LAB I

AIsiSeuISaaU
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2302270 - ORG CHEM

AsBauISau

® e 0
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AIsISguISaaU

®® O

O
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N BIOL LAB
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MATERIALS

AsiSgunIsaaU

APASSU
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AIsiSgunIsasu
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2311101 - INTRO

AsSaunIsaau

® O O

Adnssu

2311102 - MATERIALS TODAY

AsEaunIsaau

Avnssu

2311132 - NEW TECH

AsiSauISaU

® |O

fAonssu

2311201 - PO

LYMER SCIE

AIsiSaunIsaU

® O 0

AdASSU
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LYMER LAB
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® e O
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2311203 - INTRO CERAMI

CS
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® O 0

O

O
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AdASSU

2311216 - CER RAW MAT LAB
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AIsiSguIsaau . . 0 O O
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2311304 - HEAT PROC/INST

AsiSaunIsaau . . O 0 O
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AsiSgunIsaou . . 0 O O O 0
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2311306 - GL ENL/CER COAT

AsiaunISaU . . O 0 O
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AsiSeuISaaU

O

O

AdASSU

2311308 - Prop Charac Cer II

AsiSaunIsaau

fAonssu

2311311 -RE

AsSaunIsaau

fAanssu

2311313 -CE

AsiSaunIsaau

fAanssu

2311314 - FUND MET

AsiSaunIsau

® O

AdASSY

2311314 - FUND MET

AIsiSgunISadU

® O

AdASSY

2311315 - GLASS LAB

AsiSeunIsaau

® O

AdASSY

2311316 - GLAZE

AsiSyuNISaau

AdASSU

2311317 - CHEM / PHYS CLAYS

AsiSguNIsaau

O

o

AdASSY

2311320 - PROP POLYMERS

AsiSauIsaau

o

AdASSY

2311322 - PO

LYMER TEST LAB

AsBaunIsasu

O

O

ADASSU
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2311324 - RUBBER TECHNOLOGY

AsiSeunIsaau

® O

0|00

AdASSY

2311326 - PO

LYMER PROCESSING

AsiSgunIsaau

® 0

0|00

AdASSY

2311327 - TEXTILE CHEM LAB

A1siSunIsaU

0|0

AdASSY

2311328 - PO

LYMER PROC LAB

AsiSgunIsaau

0|0

AdASSU

2311331 - PO

LYMER CHAR

AsEaunIsaau

AvASsy

2311332 - TEXTILE FINISHING

AsISguUAISaaU

fAvASSY

2311333 - MECHY/.

AsISguIsaau

® O

AvASSY

2311334 - SURFACE COAT TECH

AsISguIsaaU

AvASSUY

2311335 - TEXT WET PROC TEST

AsBaunISaau

ADASSY

2311337 - PRO CHA C

AsiSaunIsaau

fivASSY

2311338 - PRO CHA C

AsiSaunISaau

AvASSU
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2311341 - POLYMER CHAR LAB

AIsISgunIsaau . . . . .

AdASSU

2311344 - SURFACE COAT LAB

AsiBaunIsaau . 0 0

AdASSU

2311351 - CORROSION

AsBounIsaau . . O 0

fivnssy

2311352 - CHEM METALLURGY

AsiSaunIsaau . o O O 0

fAonssu

2311353 - INDUST MAT

AsiSaunIsaou . 0 O 0 0

Adnssu

2311370 - PH EQUIL CER

AsiSyuNISaau . . O O

fAdnssu

2311381 - IND ADMIN MANAG

AIsiSyunIsaou . 0 0

fAvnAssu

2311382 - INDUST ECON

AsBaunIsaU . 0 0

AdASSY

2311399 - PROJECT PROPOSAL

AsisaunIsaU . . 0 0 .

AdASSU

2311401 - INDUS PLANT STUD

AsiBauIsaau . 0 0 O 0

APASSY

2311402 - INDUS TRG

AIsisaunIsaau . 0 . . .
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2311404 - WHITEWARES

AIsISuunIsdau

O

AdASSY

2311405 - RE

SEARCH

AsISguAISaau

AdASSY

2311409 - ADV CER MAT

AsiSaunIsaaU

o

AdASSY

2311414 - CHEM

AIsISguISaaU

o

AdASSY

2311424 - CEMENT &

GYPSUM LAB

AIsiSguISaaU

AdASSY

2311432 - FIRING CERAM

AIsiSeuISaaU

fAdASsy

2311435 - COLOR SCI

AsiBauNISaU

0|00

AdASSU

2311436 - COM ENG PLASTICS

AsiSaunISaU

AdASSU

2311477 - CLEAN

AsiSaunIsaaU

ADASSU

2311478 - UTIL TECH

AIsiBaunIsaau

AdASSY

2311481 - ADV GLASS TECH

AIsiSaunIsaU

0|00

AdASSY
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2311482 - ANAL/TECH GL SURF

AsiBaunIsaaU

O

O

o

O

AdASSY

2311483 - SEL TOP POLY SCI

AsISguISaau

O

O

o

O

fvASSY

2311484 - SEM SP TOP POL MAT

AsiSaunIsaau

O

AdASSY

2311487 - SP

AsiSgunIsaau

AdASSY

2311493 - SELECT TOP MAT S

AsiSaunISaaU

O

o

AdASSyY

2311496 - SELECT TOP CER SCI

AsiSauISaaU

o

O

O

O

AdASSY

2311497 - SEMINAR

AsisaunISaU

O

o

AdASSY

2311498 - CO- OP

ED

AsiSaunISaU

fAdnssy

2311499 - SENIOR PROJECT

AsiSeunIsaau

o

AdASSY

2311501 - ADV INSTRU ANAL

AsiSaunISaU

O

o
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2311502 - MAT SCI ENV

AsiseunIsaau

O

O

o
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mscaumsaou| @ (@ | O | O [
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msssumsaau| O | @ | O | O O
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2311549 - Mat Healthcare App

AsiSgunIsaau . . O . .
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0123101 mswgudorlin 3(1-4-4)
PARAGRAP WRITING
PARAGRAPH WRITING
LSUUS[F]S\)HS']\)UE)\)UH[UUU ﬂ)’\UE?'lﬂﬂJUO\)UE)HU’I ﬂ'lSlI.U\)UE)HU'l asarduAdIuAQ SZ)UIUE\\)ﬂ'lSﬁlﬂNUhﬂU msigou
Cl\)llClﬂ’]S[UUUIDFD’]UEﬁﬂﬂJ ﬂ’lSlUfJUUU']?J[i)ﬂJ’]UE?’]F]fy n’lSlUE)UIH\)HD’IUﬂQ syufvAsidouviuus: mnm\)qlnmumau
flUli)ClU’lUE)\)QLUSULla:S:OUUE)\)QJ,E)’IU

Organizing ideas in paragraph writing ; selecting appropriate vocabulary, connectives and phrases ; using
Thai language appropriate for writing objectives and readers’ ahilities.

0123104 msawumuilngs:duaavinum 3(1-4-4)
UNIV THAI READING
UNIVERSITY LEVEL OF THAI READING
KanA1ssU s=AUYEYMSETU MSHUTPAIIL AIsTANUUNSUUSELANGTE AdUNBUMIU UNBIULEYIHIAS 01199
UWunD KSasUumw

Reading principles; levels of reading; main idea finding; interpretation of general texts, academic texts,
tables, figures and illustrations

0201210 3jaqua:mssamisiaqusdonviiodvandidod 3 (3-0-6)
MAT MGT GREEN
Materials and Waste Management for Green Society
n31unuwua*aonds*nauua\)a\muatumua.aanUs*mnm\m s:un\)wacmfunmUuunsnaa\)umaau svpsiiauazns
aanLluuwannfunnlUuUosnaa\)umaau Saaduas ns*u:umswamwu:ﬂu mstaanwamnmnnmm aunumslumu
wans:nuuavmsuslnadadvaula:avinaday msas*l\)uamtwummaomaan\)mnmswamua mistimuuaANUday
TU\)nussnDnmaaua\) szlUgudaUvAULa: nnhuwmna)ua\)

Definitions and components of green society and Eco-friendly materials and products; life cycle and design
of Eco-friendly products; raw materials and general production process; product selection for proper
utilization; impact of individual consumption on society and the environment; consumer and industrial waste
management and their use; disposal of toxic wastes; value creation of consumer and industrial wastes and
the linkage of relevant business, related laws and regulations.

0201255 ToGiiua:msdamsidonagns 3(3-0-6)
ICT STRATEGIC MGT
ICT and Strategic Management
msldus:loyinninaluladlegiiugdaus: imu msauuaaaawsludaauuua wuslduauina szuulnsauuiau wa:lsn
msus:gndldloBnnussam Lﬂsuamaosnmuaua\) KanAISTAMS AISIVUWULTDAAYNS SSAvamMsSasu kanasmids
adoau A1SKYQUYANILSSADLLA: mSLUaﬂuuUa\)m\mana dayaurmea Usgsyws.oug udonwu msuszandld 53
5utnadLinyavavdn 9 AsAUDIARUBENDDUSANS MW

ICT utilization in daily life; communication tools at present and future trends; telecommunication system
and ICT; ICT application to business, related economics, principle of management, strategic planning and
startup Business; workshop principle; business disruption and digital transformation; big data; artificial
Intelligence (AI); block chain, 5G application; internet of things (IOT); efficient work from home (WFH).

0294456 29auvudda 3(1-5-3)
DESIGNING LIFE
Designing Life
AnudalAgIAUMULAsEZ 0 MsaaALULTIaLasTAUAGYaYUADRALUUY Msiipauley msAvAmauRdIWe aanLuy
50 Ms29ALUURLE O MsiEanua:ANUgY MsadvauLUY Msnaasw ANUAUKadWaMSEoUS nMsado ngadne
uasnuy
Beliefs about work and life; life.designing and a designer's. attitude: self-understanding; defining the issues;

designing a life plan; choices and happiness; creating a prototype; test, failure for learning networking and
building a team.

0295125 msaanauuuANUAadIKSUUINASSUNIVSSAD 3 (3-0-6)
DESIGN THINK INNO
Design Thinking for Business Innovation
NUNJUAS:UDUATSDDALLUUADIUAQ msunbfmuma\)msua\miﬂmuam\)anun MSILASIE ﬁuauawtﬂmmwam\)bna
Uzgmw\)umnssuﬁUﬁlumuwunuanaw\) Ass:aUALaDIRELIUUSLIUILEDANUAQ WanduAYIUAQUDANSAU WIUMS
S0an1RIKLI=AUIUASS:AUALDY Las 3aviadve msadvduliuuagvvigmouianssy Lwanoaaumwna\)ms
vaviidviuagvasvluasvun ta:thlUusuusvaufn KSausais tkaaodu msaswuuumaa\)m\)ssnomumsa\)uam\)
s|snaasn\)uUs ansmw
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Review of the Design Thinking process; in-depth understanding of users; analysis of the information of users
in order to pose innovative questions that are user-centered; brainstorming to emphasize thinking quantity;
motivating thinking out of the box though appropriate management of the brain storming session and tools;
creating an easy innovative prototype to test the users' need so as to improve the quality of the merchandise
or services; creating an efficient business model through the use of a business tool.

2103102 MSWYULUUSAIASSY 3(1-4-4)
ENG DRAWING
Engineering Drawing
unth 1snpdiaUs:gnd DaAua:UuiinUs:nau msatiadua:ms@ounmwaalsnswinduloyun 3 uazyul 1 msa
taduazmsioumw 3 06 aswWoudeydnuailndodlazaanindsd nMwaalasdeytou A1sldoutuuldniu ATwWs1e
azldgalazmwusznau

Introduction; applied geometry; dimensions and notes; orthographic sketch and drawing: 3 rd angle and 1 st
angle; pictorial sketch and drawing; thread and fastener; section and convention; working drawing: detail
and assembly drawing.

2104409 MsdaNISSSADINAIKASSY 3 (3-0-6)
IND BUS MGT
Industrial Business Management
AUSWUIUIAEIAUDYARSSSADRAA1KASSU-KIVIdaUnu Arnouavlanuazgnatkassui Wasuulavuazusuds as
USKISENSAANS ANSUSKISUIOASSUAISUSKISMSALTUDIU MSuSKisuazmsidus:losy doyaansaulne avAnIUS
nasosutnaluladansautne arssariua:uskisiaspas AT MSUSKISMS WEsULWEaY MSUSKISNSWENNSUYYE
SSSUIALNALLA:AISUSKISAYIULAEY ATUSSSU D3USSSU DSSENUSSEU AU SUAQUIUCIDADAL ASUSKISSSADMUKAN
USUayILASUZADWILWED

Basic knowledge about Organization-Business-Industry-Supply Chain: changed directions of the world and
industry and adaptation: strategic management: innovation management: operations management;
management and utilization of data / information / knowledge and information technology, project
development and management: leadership: change management: human resource management: good
governance and risk management: virtue: ethics, code of conduct: social responsibility: business
management according to the philosophy of Sufficiency Economy.

2110191 msAaw@oulonssy 3 (3-0-6)
INNOV THINK
INNOVATIVE THINKING
GguyavmsAaLEIUIaASSY Usstanudaassy u3aasduliuu AS:UOUAISUaVAISAOLEOUIAASSY AIURQWAIQLEY
aswassA aisweuululanssy

Definition of innovative thinking; Types of innovation; Innovator Role Model; Innovative thinking process;
Creative mistakes; Innovation development.

2201111 mstdmwilng 3 (3-0-6)
USE THAI LANG
THE USE OF THE THAI LANGUAGE
mavzmsidnmulng 4 dwu 1dud mswa MswWy A1sau Lazmseu
The practice of language usage: speaking, listening, reading, writing and wording.

2300398* MmsIOSsUANINWSaVAKSUAKADANWY 1(0-2-1)
PRE CO-OP ED
Preparation for Co-Operative Education
Aau=msdaasua:msidinaluladaksumsdoans Mnu=asSouduazuateays AMSWIULIUAZAAW AEUSSSULLA:
PSgsssUluMSIIU LUDAGMISUSKISDOMS AUUaaaAgazguadunmsmvu

Communication skill and use of technology for communication; learning and problem-solving skills;
personality development; morality and work ethics; management concept; safety and healthy in workplace.

2301117 umanaal 4 (4-0-8)
CALCULUS I
CALCULUS I
adaua:Anudaltion mskauwusua:msus:and asduiilnsatazmsuszgnd Wor
asaluasvuuu

Limits and continuity; differentiation and its applications; integration and its applications; transcendental
functions; techniques of integration; improper integrals.

ualffe tnAlAATISBUNLASO Bun

2301118 unanad 2 4 (4-0-8)

* g3 utle 11y
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CALCULUS II
CALCULUS II
s13nindovasuriu (Prerequisite) 2301117 CALCULUS I
&10ULazaUASUYDYFIUIUDZY aunSUAIED USHTAUDE WoATUAILNLORSUBVKTDMILUS WOATUYBDKA1EMUUS
auWUSEa8 S:UUWANIEVTY BuRnsadavdu aumsi@vauwusiUavdu
Sequences and series of real numbers; power series; three-dimensional space; vector-valued functions of

one variable; functions of several variables; partial derivatives; polar coordinate system; double integrals;
introduction to differential equations.

Aauwinasua:mslusunswy 3 (3-0-6)
COMP PROG
COMPUTER AND PROGRAMMING
wwroWavduvavszuupauWIWS LudAGDavdULaPAISIUSIASY DSSENUSSEULLE:AYUUADAAEMYETUADUWILODS
msus:=ana

Basic concepts of computer systems; basic concepts of programming; computer ethics and security;
applications.

anwudunazand 3 (3-0-6)

PROB/STAT

PROBABILITY AND STATISTICS
s1g5uIfidovasuniu (Prerequisite) 2301113 CALCULUS I, 2301107 CALCULUS 1, 2301117 CALCULUS I
uuAOKHUZIUREIAUANULID:TU MSUDALDYAIILLR:TU MSIDALDYINAISFUMDED MSUS:LIUM AISNadaU
auudgiu Ms3AS1KANULUSUSIU Msanavglazasduwus aaaluldwisiDwnas 1dua msnaaauansualing uaznls
nadauAxuludas:

Basic probability concepts; probability distributions; sampling distributions; estimation; hypothesis testing;
analysis of variance; regression and correlation; non-parametric statistics: goodness-of-fit test, and test of
independence.

wibnoll 1 3 (3-0-6)
GEN CHEM I
GENERAL CHEMISTRY I
USauduwus ufa vevikasiazaisazans vavudv lasvasiva=nau WusHAD 01s10810 geukwamans sauwarmaas
AU

Stoichiometry; gases; liquids and solutions; solids; atomic structures; chemical bonding; periodic table;
thermodynamics; chemical kinetics.

oy 2 3 (3-0-6)
GEN CHEM II
GENERAL CHEMISTRY II
augalnl dugansa-wa auganisa:ang 1ADIWAN a1susznaulnaastiudu a1sus:naudunsd 1AdEvIbadau o
lulana waalwas dldRaes

Chemical equilibrium, acid-base equilibria, solubility equilibria; electrochemistry; coordination compounds;
organic compounds; environmental chemistry; biomolecules; polymers; nuclear chemistry.

Ufudmstaibmu 1 1 (0-3-0)
GEN CHEM 1LAB I
GENERAL CHEMISTRY LABORATORY I

UaASeLAD LAE uavLkadllazansazang uavldv Wustlal aeukwarnaas dauwarnaasial auqalnl wndlww

Chemical reactions; gases; liquids and solutions; solids; chemical bonding; thermodynamics, chemical
kinetics; chemical equilibrium; electrochemistry.

Ufuamstaimiu 2 1 (0-3-0)
GEN CHEM LAB II
GENERAL CHEMISTRY LABORATORY II

USuauduwus USunaudtasisk AsUMWILASIEK

Stoichiometry; qualitative analysis; quantitative analysis.

1AldunsaniAU{UG 1 (0-3-0)
ORG CHEM LAB
ORGANIC CHEMISTRY LABOLATORY
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s1g5uRdovaauriu (Prerequisite) 2302178 CHEM LAB
inATaduRuNURTEdKSULDALAMAaTSUS:ARUBUNZETRUSANE SouRvASKIALTANIMEATW ASIIASKLLAURASE
nDuavkyWordu 1[duaA asusznauueawdnua:ualsun@inlalasaisuau upanasad Wuaa usadlad Alnu Asams
uanBan awmas lwiu wluduazialu ms3AsizAs1aluaisaunsd

Fundamental laboratory techniques concerning the separation, purification and determination of physical
constants of organic compounds; chemical reactions and qualitative analysis of simple functional groups:

aliphatic and aromatic hydrocarbons, alcohols, phenols, aldehydes, ketones, carboxylic acids, esters, fats,
amides and amines; qualitative analysis of elements in simple organic compounds.

2302241 aildAskK 1 3 (3-0-6)
ANAL CHEM I
ANALYTICAL CHEMISTRY I (INTRODUCTION)
swimidevaauriu (Prerequisite) 2302111 GEN CHEM I, 2302112 GEN CHEM II
Hénmsua:iﬁmsﬁugnuuanmsﬁm51:ﬁn'|\:'mﬁlﬁ\)ﬂmmwua:lﬁ\)U§U'|5u
Basic principles and methods of qualitative and quantitative chemical analyses.
2302242 Jjiamsialiiaski 1 2 (0-6-0)
ANAL CHEM LAB I
ANALYTICAL CHEMISTRY LABORATORY I

s1e5vAdovaaUNIU (Prerequisite) 2302113 GEN CHEM LAB, 2302116 GEN CHEM LAB II
s195u10vAUSIL (Co-requisite) 2302241 ANAL CHEM I

msHAURUGMSIATUSUIUSLIASIK
Laboratory practices in chemical quantitative analyses

2302270% 1AD3UNsSd 3 (3-0-6)
ORG CHEM
Organic Chemistry
wus:laD Insvadwuazaudtvaviuiana sidnasaudladalawdulazsisuuus ansloind msBentovavaisus:nau
3unsd auuanmamwia:ufasoabvoviaawitGalazualsndalolaosaisuau uoafalalad uoanaoad Wuoa
3inas usadladuaAlnu asamsuandanuazaywus watu luu mslulalosa Usdu asationddn waalues awaln
salat

Chemical bonding; molecular structures and properties; electron delocalization and resonance;
stereochemistry; nomenclature of organic compounds; physical properties and chemical reactions of
aliphatic and aromatic hydrocarbons, alkyl halides, alcohols, phenols, ethers, aldehydes and ketones,
carboxylic acids and derivatives, amines, lipid, carbohydrate, protein nucleic acid, polymers; spectroscopy.

2303107 @5neoly 3 (3-0-6)
GENERAL BIOLOGY
GENERAL BIOLOGY
ﬁénnjsﬁug‘lumulﬁﬁnm KUdaWwuguuavaLDTIa as=usumsldsuwavomuua=aaisidigavissa msdisvAxulu

- i '

giawemsaudaltion msioANUKaKaguavdvidiauulan msaauauavyavaiiiademsiagullavuavdo
wodau sourvmsUsaAdALSNIOTIBNeWaUs:Toyddamswauudvauuyualuauaa

Principles of biology, fundamental unit of living organisms, energy and material processes through living
organisms, maintenance and perpetuation of life, biological diversity existence on the earth system. life
responses to environmental changes as well as hiological applications for the human society development in
the future.

2303108 Uflan1sdrInsmslu 1 (0-3-0)
GEN BIOL LAB
GENERAL BIOLOGY LABORATORY
Uguamsiiendugssnanmiunasandovausiedu 2303107
Laboratory in General biology accompanying 2303107

2304121* Wanddmsudadnamansnaniw 3 (3-0-6)
PHYSICS PHYS SCI
Physics for Physical Scientists

Aaraas msduua:nau vavlka geukwarmansuanquiaduvoouia Wihuika ovosiwin uav dov Wandenlku
MsuUszgAGluINeNMansauInenIw

Mechanics; oscillations and waves; fluids; thermodynamics and kinetic theory of gas; electromagnetism;
electrical circuits; light; sound; modern physics; applications in physical science

2304181* UfuamsWandWugu 1 (0-3-0)

* g3 utle 11y
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FUND PHYS LAB

Fundamental Physics Laboratory
msauazAnuieviuaisia anduaguvg asWLFUASYLLAASILASIKLGDaaa ms&uuuuBuamsuslinliaznnuav
gn wamansmskuu 505118 dovlusimA ANUKLauavUaLKa) msidndaviasanolwihiCovdu laudians:=on
TAv Twanlswstiu AUTUOAWSDE

Measurement and precision; simple pendulum, linear graph, and statistical analysis; simple harmonic
motion and Hooke’s law; dynamics of rotation; speed of sound; viscosity of fluids; electrical measurements
and basic electrical equipment; lenses and spherical mirrors; polarization; radioactivity

2307211 3Jaqlan 3 (3-0-6)
EARTH MAT
EARTH MATERIALS
s13uiidovaauriu (Prerequisite) 2307101 EARTH DYNAMICS
Wughuuas sAsHUAIEqssel audamean wuaviaquavlan msHuunusuazRubavdu wdnmaasidovduuaznbus

msmuunnauusualnmLaJUIdnajuusvamn JﬂDﬂSKU AIsHILUA KudAl Ruazndu LazRulls

Basic and classification of geological material: physical properties of earth materials; general identification
of minerals and rocks; introduction to crystallography and mineral chemistry; classification of silicate and
non-silicate minerals; rock cycle; classification of igneous, sedimentary and metamorphic rocks.

2307212 uUfuamisiaqlan 1 (0-3-0)
EARTH MATERIALS LAB
EARTH MATERIALS LABORATORY
AsasdvdauIaqssel Uuaniswanmans Uﬂunmsauums alnslons1Walusondu uaznsuszgndsvdidag auua
Mo wuavLSIaRU UsBalnaLaluldusEaInandfey RUSAT Ruasnau Las RulUsAwulaarIU

Identification of geological materials: crystallographic practices, symmetry elements, stereographic
projection and X-ray diffractrometry; physical properties of minerals and rocks; important silicate and non-
silicate minerals; common igneous, sedimentary and metamorphic rocks.

2308341 Snemaasioas 3 (3-0-6)
SCI COMM
SCIENCE COMMUNICATION
MS3lAS1KANVEIEILAzUNUINYaYEaNTEluMsdpaisIngnmaas nagnsuazinaln mslddeuliadivg Womsdaans
agwius=ansnmw

Analysis of role and characteristic of science communication channels. techniques and strategies in using
various types of channels for effective communication.

2311101 5aqman§lﬁ"aoﬁu 3 (3-0-6)
INTRO MAT SCI
INTRODUCTION TO MATERIALS SCIENCE
auuawugumemenw IAsvas1v druus:Aau uamsldviuvaviaquesiin lak: ua: woaluas AUFUWUSSKI
InsvaswAvauUauavans

Fundamental physical properties; structure constitution and applications of ceramic, metallic, and
polymeric materials; relation between their structures and properties.

2311102% 3aqiud 1(1-0-2)
MATERIALS TODAY
Materials Today
FD'IUé']ﬂf’gUO\)EﬂU'DU'DHQFT]aClSlla"JaOIUlDClUS"D’DU uannssuua\nao llUJTUUUO\)DaOIUOU']F]C] awwnmmua\)
nuaaomamsn\)m\nmn'lsua 20a1Knssy

Importance of materials science and materials in daily life; innovation of materials; trends of materials in
the future; materials science-related careers in academics and industries.

2311132 waluladlkudwdagmans 3 (3-0-6)
NEW TECH MAT SCI
New Technologies in Materials Science
Tasvadw dHuusznau inaluladmswan dasimauazus:ansmwuaviaqiimsus:auvgAacAudulsl nquiuazuudAa
vavinAlulaglkunviagmaasdudvioadou msuwng AX1UTUALYEVUSEINA LaAeuAWEdQ

Structures; compositions; production technologies; limitation and efficiency of recently invented materials;
theories and concepts of new technologies in materials science in environment, medicine, national security
and quality of life.

* 5193913 11y
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2311201 Snomanswoawas 3 (3-0-6)
POLYMER SCIENCE
POLYMER SCIENCE
s193u10vAUSIL (Corequisite) 2302272 ORG CHEM II
wudAaavduvevinenmanswaaiuas nsvadwuazaultuovwaaluas amsasivdauaudanivowaaiwas nalauas
dauransuavMsIAaWaaLUaSIUUTU LWUWSLSEAa Lazluulpaailn Tawaalwalsisdu as:uduniswoalualsisiu
auUauavwadluas BowiiudndrAey sourfomstiviu

Basic concepts of polymer science, structure and properties of polymers; characterization of polymers;
mechanisms and kinetics of polymerization: step, free radical, and ionic; copolymerization; polymerization
processes; properties of prominent commercial polymers, including their applications.

2311202 UHUGAISWDAINDS 1 (0-3-0)
POLYMER LAB
POLYMER LABORATORY
MsdoIASIKWaalUDS MSnaaauaLUad L UaYWaALUDSIWaS:yUTa
Polymer syntheses, testing of polymer properties for indentification

2311203 wsiiadidovdu 2 (2-0-4)
INTRO CERAMICS
INTRODUCTION TO CERAMICS
Usssaanuiluuivavwsitn anudiovduieniuwsiia wWu S0adu AssUoUMSKAOUA:RAOAUTIBSITNETADY

History of ceramics; basic knowledge of ceramics such as raw materials; production processes and various
kind of ceramic products.

2311204 Snsmaansuazinalulagdono 3 (3-0-6)
TEXTILE SCI / TECH
TEXTILE SCIENCE AND TECHNOLOGY
90aKASSUEINALAAY U AYMYLASUFAEAS MsLuALasMss:yuTiauaviduludona Tasvadvuasaudtivav
1Eulosssumatia:idulous:aug mswaadulous:auvs dnswavevauudidulodonadansidus:louduazaussauzuan
14ule Tnsvaswiazmswaanldudgiadin SNSWauaLInaduLazASIUIUNMSHANNDIAYEILOWIUDVNEAAET

Textile industry and its economic importance; classification and identification of textile fibers; structures
and properties of natural and man-made fibers; man-made fiber manufacturing; influences of textile fiber
properties on their utilization and performance; structure and manufacturing of yarns and fabrics;
influences of raw materials and manufacturing processes on product characteristics.

2311206 30aduwsion 2 (2-0-4)
CERAMIC RAW MAT
CERAMIC RAW MATERIALS
flwsiuluniofgﬁumszﬂn ln?m\zw;a’n auJﬁuP\)us'Eﬁu inqﬁudaﬂaoqmaagm iﬂgﬁlinUIWUPO§SSUOQ LazWLFY
mqho;ml.nucu\)mu 3000UdTKSUELLS1TA KSIWDE ASAIUAUATIATWLDVINATUSTKSUNIQALUNLLUUAYLIOY Lazl6sS1D
navolku

Classification of ceramic raw materials; crystal chemistry and properties of clay minerals; refractory and
special refractory raw materials; insulating refractory raw materials; coloring substances or pigments;
quality control of raw materials for traditional and new ceramics.

2311207* woaawasidovdu 2 (2-0-4)
FUNDPOLYMER
FUNDAMENTAL POLYMERS
KaNASWUZIU LA LUAYTOUavIASLAZDWDELLDS AUUTGUBIWIALLS AMSUS:ENGAS:UIUASHAAKENATIWAIATA
ugaaknssu ldua @ona Wy 810 wanatnua:ussafeud aslndourd LasdaqLevus:nau

Principles and classification of polymer structures; properties of polymers; applications of manufacturing
plastics in industrials: textile, foam, rubber, plastic and packaging, coating materials, and composite
materials

2311209 uddwovdu 2 (2-0-4)
INTRO GLASS SCI
INTRODUCTION TO GLASS SCIENCE
3nenmMaasuavlAd nquimsiaalAd lasvasoudad qmnwamané\ﬁugwuua\mﬁ: WauavavAUS:NBU AlcdaUUTGUDY
UA (ADYaLUAD Nqufillapauwaransyavmsienwa audanivmenw lBoaataznivanusauuavlAd ANUKLQ
yavUAY MsUs:gAEYINATA AS:UOUMSHENUAATUTYASKasU
Science of glass; glass formation theory; glass structure; fudamental thermodynamics of glass; effect of

* g3 utle 11y
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compositions on glass properties; glass chemistry; theory and kinetics of phase separation; physical,
mechanical, and thermal properties of glass; viscosity of glass; technical applications; non-fusing process of
glass.

2311216 Jfuamslaaduissiond 1 (0-3-0)
CER RAW MAT LAB
CERAMIC RAW MATERIALS LABORATORY
s183u10vAUSOL (Co-requisite) 2311206 CERAMIC RAW MAT
nadauauuanvaenw molad las auuuHa\nmua\)mnnuwsmnaUsanmwulm‘ma 1&ua Guud uazbuklod
wasusstanlddanukiion 1dua AUWUDT RuAdanyd Las HUE)U"] SDUH\)UUUH'IE[CIE)SH']HSUﬂ'lSlCISﬂUllUWUWHaalLUU

Physical and chemical properties testing of ceramic raw materials and fired ceramics including hall clays,
china clays, feldspar, quartz, others raw materials and plaster for moulding

2311301 2aukwamansuaviaq 3 (3-0-6)
THERMO MAT
THERMODYNAMICS OF MATERIALS
ANUDLDUKWAMANS Fmuauwuss-mw\)auumm\)amnwamans dUQauaLaIsuUSaNs duqalnl asazalguazauqa
yavansaza1e AfWaLAzaLqaWa LlADWURD AILUAWSDLILTBVLTY AISUWS

Laws of thermodynamics; thermodynamic property relations; equilibrium of pure substances; chemical
equilibrium; solutions and equilibrium of solutions; phase rule and phase equilibrium; surface chemistry;
defects in solids; diffusions.

2311302 5aqamu:uz‘m 2 (2-0-4)
SOLID STATE MAT
SOLID STATE MATERIALS
SaqeansuavinDiEonEn MswWdsuuwa Avaassd Usingmsainivid uazmslkaduavansliuamusAvudv ua:
vovLd AmUlUauysaduavlasvasy msuws URASEN luamdzuavldvy Bunady MSIAQTDAEYE UaAISYensuLn
uovlasulus:uuyavws1DA Tasvasvaama

Materials science in crystal chemistry; phase transformations; colloids; surface phenomena; rheology of
plastic and solid states; structural imperfection; diffusion; solid state reactions; sintering; nucleation and
growth in materials systems; microstructure.

2311303 Aas:udUMISHAOUWYSI0A 2 (2-0-4)
CER PROC
CERAMIC PROCESSING
ns~u:>umswamuswunluammHnssu msda las msmunuwwswmasm\) 9 YavAISWan ﬂs~u3umsmsuumﬂau
msuusu Arsasivaaunaunw logozbuns: UDUAISWAQLBST1DALUUADLEU Las ns~u3umswamuswunuua\)am\)nsn
('I

Industrial ceramic processing; measurement and control of the principal process; parameters; raw material
preparation; forming process; quality assurance concentrate on traditional ceramics and briefly on advence
ceramics.

2311304 as:udumsAILSaULagUAsAl 2 (2-0-4)
HEAT PROC/INST
HEAT PROCESSES AND INSTRUMENTATION
ukdvidoiwavuasamsus:kgawdomulumsinirdanskaol MsiGAIILSUALTLAT ATSDRALULLATLHT Msdlas
AruAuLaLUUlidatdian wuudattew uazuuualuvd MsIauasAIuAUIEUKATMETULATLT

Fuel sources and energy saving in firing and melting; heat release utilization; kiln design; operation and
control of periodic, continuous, and tunnel kilns; temperature measurement and control.

2311305 naluladudd 2 (2-0-4)
GLASS TECH
GLASS TECHNOLOGY
s13nidovasuriu (Prerequisite) 2311209 INTRO GLASS SCI
(AJUDLASWAQLAD ASSUISAISWAAUAdETACY ¢ dudauavuAd uazmsthuAdstaco o WigusToud
Chemistry of glass making; manufacture; properties and application of the various types of glass.

2311306 AdaulssI0n wdaulak: uazmsiwdauFddaqusion 2 (2-0-4)
GL ENL/CER COAT
GLAZE ENAMEL AND CERAMIC COATING
msloausziAnyaviAdaussiDalazindoulan: iaqﬁuua:auaﬁua\)iuqﬁuﬁlﬁ UszlanilasauuauaviAdau AsAudad



2311307

2311308

2311311

2311313

2311314

2311314
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MSLOS8UIAFDU MSIAT IAFBUE MsIAsikiauawsavua3smsuialuaauawsavdo q lumsiAdau

Classification of glazes and enamel coating; raw materials and their properties; types and properties of
glazes; calculation, preparation, firing; color glazes; glazes defects analysis and elimination methods.

awufiiuan1s31IASRAN YR LaWI:UDVIWS1IoN 1 3 (3-0-6)

PROP CHARAC CER 1

Properties and Characterizations of Ceramics I
KEAMSUAINATANTSKIANYAIAWI:UaYaUAIALESIDA TUA VU0 Sug1uSnen WURRD Us:aiad [nsvadondn wus:
inbuazavAusnaumvlal augamvaxnudau Taud mIugANUSaU Msusemtavsinaudau mstiAnusauua:
ANudumudamswasuuavauknilasduwau InATAMSIIASTKELUANMYAYILSDU

Principles and characterization techniques for ceramic particles: size, morphology, surface area, surface
charge, crystal structure, chemical bond and chemical composition; thermal properties: heat capacity,
thermal expansion, thermal conductivity and thermal-shock resistance; thermal analysis techniques.

auUdua:znisdAsi:Kanyvalzlawi:uaviusion 2 3 (3-0-6)
Prop Charac Cer 11
Properties and Characterizations of Ceramics II
KanASUAINATANSKIAAWEUELOWINDAA LaY TWdh uasiuikanuavdaqlssion Idua Auudouse AULED AU
dumsuankn dulkns Msgonduudy waaaisawud nisu 1lwwh Toaidansa tWelsalaansa Au Wuulikan

Principles and characterization techniques for mechanical, optical, electrical and magnetic properties of
ceramics: strength, hardness, fracture toughness, refractive index, light absorption, fluorescence,electrical
conductivity, dielectric, piezoelectric, magnetism.

jaqnulwuaz3aqdag 2 (2-0-4)
REFRACT/ABRASIVE
REFRACTORIES AND ABRASIVES
MsFUUNYTA Taqtu AUUAREAG q uazmsus:gndiaqnulW nsuSUMSKEN wad-nssuuavIaqnuIWyeusld
U Gudnulw Jagaudu uasmsidviulugnakassucnoe siouavdaqdaguasasidanlddaadon

Classification, raw materials, important properties, and applications of refractories; manufacturing
processes; behavior of refractories under services; refractory cement, insulating materials and their
application to a variety of industries; classification of abrasive materials and their application.

Ujuamsas:usumisHantysion 1 (0-3-0)
CER PROC 1LAB
CERAMIC PROCESSING LABORATORY
Jpuamsin3guinnduission msuauazsau mstusUudrg3Emsane TauA sadeduuuuuiv 3aau Muuuwu M
thfiu MsBunas LaA1sasIaauauyd

Ceramic raw materials preparation; grinding and sieving; methods of fabrication: dry pressing, extrusion,
mold making, slip casting; sintering and characterization.

law3neiugiu 2 (2-0-4)

FUND MET

FUNDAMENTAL METALLURGY
steSmAdevasuriu (Prerequisite) 2311101 INTRO MAT SCI
ANudRuTURedAUlanzualakauiviunduiniinuasuannguikin msudvdvavlak: dnveulasvadvpanmaas
WanAadu ATUFuWUSSKIaLTaNMYATeAwianAavevlak: Insvasv 38astusuuazasiuussu aanadunts
wuanuudvusvliunlak=dronssu3Enivarudauuuucdive fudssansatwaisiiviu

Basic knowledge of metals and alloys both ferrous and non-ferrous metals; solidification; microstructure and
phases presented; relationships among physical and mechanical properties, structure, manufacturing and
fabrication processes, heat treatment, strengthening mechanisms of metals and performance of metals in
practice.

Taw3namwiuziu 2 (2-0-4)

FUND MET

FUNDAMENTAL METALLURGY
s1e5uAdevasuniu (Prerequisite) 2311101 INTRO MAT SCI
AnuswuuedAulan:ualansnauiviundukinuazuannduikdn nsudvduavlak: dnueuzlasvasvgameauas
WanAolu ANUFUWUSSKIwaLTaMYMenwua:nwaavavlak: lnsvadw 38msiusuuazmsuussu aasasums
wuanuudvusolkudlak:=dranssu3smuanudauLuuciog Aulssansawaisiiviu

Basic knowledge of metals and alloys both ferrous and non-ferrous metals; solidification; microstructure and
phases presented; relationships among physical and mechanical properties, structure, manufacturing and
fabrication processes, heat treatment, strengthening mechanisms of metals and performance of metals in



2311315

2311316

2311317

2311320

2311322%*

2311324

2311326

2311327%*
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practice.

Jjdanisuan 1 (0-3-0)
GLASS LAB
GLASS LABORATORY
noaeuaLUGReAeY® 9 uoolAd $1300VASIUOUAISKADU LLADSEAUDNATKASSU ASIDEDUWATOINSSULDVLIAIKADULLA:
umaaidsnswavavand:lnadau

Determination of important glass properties; simulation of industrial glass melting process; examination of
the behavior of melt and glass under the influence of the environment.

Jpuamsiadauwsidiauaztadaulan: 1 (0-3-0)

GLAZE & ENAMEL 1LAB

GLAZE AND ENAMEL LABORATORY
indauubacv ¢ laua indaulwge wWdunam ualwd msAuoauAdau AISKAUDINZAS ASIWILLUUDBABLOTULE:
Sdndu msmwsawasdwsi0n msldduuuuuiadou tdindau uaslutndau Watoulau msrilaksndou daunwsaw
EMGER

Glazes: high, medium and low temperature glazes; glaze calculation; formula blending; oxidation and
reduction firing; frit and stain making; use of on-glaze, under-glaze and in-glaze colors; engobe bodies;
enameling; glaze defects.

wabdua:Wanduavdu 2 (2-0-4)
CHEM / PHYS CLAYS
CHEMISTRY AND PHYSICS OF CLAYS
auuclmumuua*Wmatuaousnu duutivavss uunuua Lﬂ wauaomwusaumanu ﬂ"lStUC‘IUiUEJElEﬂHﬂSSU DC]ﬂGUEJU"}n
[Aexfiav ANUAIKITaYILITaLa:WaULRAIAULSTU

Chemistry and physics of clay minerals; properties of clay-water systems; effect of heat on clays; application
of clays in industries, miscellaneous raw materials, progress in research and development of clay minerals.

auituovowaaluos 2 (2-0-4)
PROP POLYMERS
PROPERTIES OF POLYMERS

nqufjlassmsasIvasuwaaluasitioidesuasitonay AUdUWUSSKIaUTGLa:Insvag1vuaIWaEILDS SOUADANS
Uszgndluanaiknssu

Theories and measurements of homogeneous and heterogeneous polymers; relation between properties and
structures of polymers including their applications in industry.

URUGimIsnadauwaanas 1 (0-3-0)
POLYMER TEST LAB
POLYMER TESTING LABORATORY

AMsnaaouauuddv 4 vovwoalwasldua audd@ona auuGnvatenw Lazaudanwwni

Testing of various properties of polymers: mechanical, physical and chemical properties.

inalulaginmonisaiv 2 (2-0-4)
RUBBER TECHNOLOGY
RUBBER TECHNOLOGY
€M0SSSUUNG &ModVLASTER LazdlunauSU ndavdnsiansuounTswan [asvadn audduaznsiiviuyovevsssua
LLAzgELIASIEA AMSNOd2UNVLIATLLAZNTYATYATWUDDENVLLAZWEAALUTIED

Natural rubber; synthetic rubbers; compounding ingredients; processing machinery and methods; structure,
properties and uses of natural and synthetic rubbers; chemical and physical tests of rubber and rubber
products.

ASIUDUAISHAOWDAINDS 2 (2-0-4)
POLYMER PROCESSING
POLYMER PROCESSING

AszUIUATSHAOWDALWDS : InAluladiuazns:usumsiusuiuTudikSuwaradn oo ua:\duls

Polymer processing: basic technology and main fabrication methods of plastics, elastomers and fibers.

Uiudamswaiidona 1 (0-3-0)
TEXTILE CHEM 1LAB
TEXTILE CHEMISTRY LABORATORY

w q)5uud lvseazdeasiedIn
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Uﬂummsmsmsaué‘\)na uguamsmsdoaudlaidari uqutnismisdoudSuaniw UfuGimsmsdaudiuoa URUGAISMS
douduada Upuamsmsdoudtawaa UGUOMsSWUWWALUUN URUGMSWUWESILanRwW

Textile preparation laboratory, Dyeing of direct dye laboratory, Dyeing of reactive dye laboratory, Dyeing of
vat dye lahoratory, Dyeing of acid dye laboratory, Dyeing of disperse dye lahoratory, Pigment printing
laboratory, reactive printing laboratory

2311328 UAUOMISASIUIUAISHAONIVWIALNDS 1 (0-3-0)
POLYMER PROC LAB
POLYMER PROCESSING LABORATORY
ijiu;‘uﬁumuwawaﬁnfoamsﬁo mswh msda mssa mskda mslwu msdusudreasyayina anudowanadn Las
Jusuwanatalasuusvdlaidule

Fabrication of plastic products by means of injection molding, blow molding, compression molding,
extrusions, casting, foaming, vacuum forming; decorating on plastics, fabrication of fiber reinforced
plastics.

2311331 N1SOSIDADUWIAINDS 3 (3-0-6)
POLYMER CHAR
POLYMER CHARACTERIZATION
s13nIRdovasuriu (Prerequisite) 2311201 POLYMER SCIENCE
MS3lASItKllazasiddauanuauszlawizuavwaatuaslaslinatianivaalnsalal A1s3AsS1=RauuamMovAIUSaUYDOWD

alwos
Analysis and characterization of polymers by spectroscopic techniques; analysis of thermal properties of
polymers.

2311332 msonudvdnSodvna 2 (2-0-4)

TEXTILE FINISHING
TEXTILE FINISHING
Fmue?mtuua\)msonua\)ehlsoa\)na Us=AnuavA1sanuavass L3avdnsiiaansiADRlE uphsey gADAACTU auUa

yavRINKIUASanLLavass Ufymnmouumnmsmnum\)mlso/‘sunIu/msUa\)nu \)WUDDﬂnlﬁSDUO\)

Significance of textile finishing; types of finishing; machinery and chemical uses; chemical reactions;
properties of finished fabrics; problems and solutions to textile finishing; related research.

2311333 nalauazdauwamansuavmisiiawdawas 3(3-0-6)
MECH/KINE POLYMER
MECHANISMS AND KINETICS OF POLYMERIZATION
nalnua:aauwamams’ua\)msmowaéLuas'uuuzfu LLUUWSLISAAa Lwulaalpaaln uazluutouloeain
Mechanisms and kinetics of polymerization: step, free radical, cationic and anionic polymerization.

2311334 wnnalulad@iaqndouid 2 (2-0-4)
SURFACE COAT TECH
SURFACE COATING TECHNOLOGY
dguua:msuuAIaqIAEauRd 1D MsWaa ua:msus:gndsaqiadaurs ouukodd 1sBu Wod damazang uazans
L@ULLAY §AVEUElaWILAzAISNAFDUIA0IAZDURD ToUAWSDVUDYANSIAZDURD

Definition and classification of coatings: chemistry, production and application of surface coatings; drying
oils, resin types, pigments, solvents, and additives; specifications and tests of surface coatings; coating
defects.

2311335+ AstuduuUssUdvnauuulen uaznaaau 3 (3-0-6)
TEXT WET PROC TEST
Textile Wet Processing and Testing
fAs: uoumqussUé\)nauUULUUﬂ 1duA mstassgudonanaumsdoulazwuw AS:UIUMSTDL ASIUIUATSWUW
AszusUAISLaSBUELNaAauMsauLa:wUW 1dud msaanulv arsAvadvanusn A1swanu1d MSYUTU AS:UIUATS
douldulosssunduazidulous=ausd lGua waalaa WUsdu woalalnas Tuaau AS:USUAISWUWADND 1&UA MSH
UWWALUUG AMSWUWLLULUSEAA AMsSWUWGD00a msnoaaua\)naha\)mqussUuUULUem

Wet process of textile : pretreatment, dyeing, printing, pretreatment: desizing, scouring, bleaching,
mercerizing, dyeing of natural and man-made fibers: cellulose, protein, polyester, nylon, textile printings:
pigment printing, resist printing, digital printing; textile testing of wet processing products.

2311337 Jjudmsnadauavuiiuadiasikanuaizlawiuavissiond 1 1 (0-3-0)

PRO CHA CER LAB I
Properties and Characterizations of Ceramics Laboratory 1

*1839 130 113
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msns=neduavaumadiedslolasiiaas MsKuULKIaY Lazmsas:Pvuaviaviuulauin Aagdm As3iAsiKans
3uUN3d MISILASIKDVAUSENDU MSILASIKIASLESI® ANSIASIEKNTVADIUSOU ANSIIASIEKWUSELAD

Particle size distribution by hydrometer, centrifuge and dynamic light scattering (DLS); Zeta potential;
organic analysis; composition analysis; structure analysis; thermal analysis; chemical bonding analysis.

2311338 Jjudmsnadauaniiiuaziiasikanuyaizlawiuaviysion 2 1 (0-3-0)
PRO CHA CER LAB II
Properties and Characterizations of Ceramics Laboratory II
UauamsinalinMsmdnyeuzlawizuaviaqussiianmwaiuguuamouaw (Gua Waaalsamuuawnfnsa[nu msyadud
kA saas1blalaauasagaaninsalat duauud@nivna lauad msmmsulauuuUa\)amhnuam\)auwau as3a
ANULLIvIALNDSALLAzATUKT8IUVIAQLUST: ADIUNUCDLSYAQLAD LSYTY LazlsvAQ Las sAuauTaMeIWA LAz
an laua msdaamwdiumvIwiwhas:=laasy Ams3tAsKauwLauUbas:LLEadu MsIawalsdlaansa A1sIadalaosts
BavovlUkan Lazluntlalinasiuudagvdu

Characterization techniques for optical-property analysis by fluorescence spectroscopy, refractometry and
UV Vis spectroscopy; measurement of mechanical-property including thermal shock, Vickers hardness and
fracture toughness, bending, tensile and compressive strength; measurement of magnetic and electrical-
property including DC resistivity, AC impedance spectroscopy, piezoelectricity, magnetic hysteresis and
vibrating-sample magnetometry.

2311341* U[UOAISOSIDADUWDAINDS 1 (0-3-0)
POLYMER CHAR IAB
Polymer Characterization Laboratory
s193u0vAUSIL (Co-requisite) 2311331 POLYMER CHAR
MsasIvapULaIASIKIAU AW JUFIUSNE Lazaudamyanudauuevweaaluas laslindevianivatualnsaln
U mylulasalat ua=nwaxusau

Characterization and analysis of characteristics, morphology and thermal properties of polymers using
spectroscopic, microscopic and thermal instruments.

2311344 Jjuamsiaquadauid 1 (0-3-0)
SURFACE COAT LAB
SURFACE COATING LABORATORY
AISIO38U Nodau UazusuusonaumwiTuLADISY 158U wod dhUu ua:dsgadu
Preparation, testing and modification of drying oils, resins, pigment, oil paint, and emulsion paint.

2311351 misAaasau 2 (2-0-4)
CORROSION
CORROSION

Hanmsua\)msmomsnonsau Twanlswsdu wiadid stauavmsAansau 35U \)ﬁUﬂ'lSﬁOﬂS'OUlLUUCh\)“] mstaa

E)E)ﬂUlOUUhE)fU KADgL AsnadaunisAansau

Principles of corrosion; polarization; passivity; types of corrosion; various methods of corrosion protection;
high temperature oxidation; corrosion testing.

2311352 lawdnanai 2 (2-0-4)
CHEM METALLURGY
CHEMICAL METALLURGY
uslanzuas msun\)us 58msaavlakzuazA1siiRusansdrg3sMoaAIudau Msazate LadsSMuIWWI Aswaalkdn
kSnnd uaslakAluldiwan

Ores and ore dressing; extraction and refining processes: pyrometallurgy, hydrometallurgy,
electrometallurgy; production of iron, steel and non-ferrous metals.

2311353 Jaqaaakassuy 2 (2-0-4)
INDUST MAT
INDUSTRIAL MATERIALS
unuIN wadnssuuazaulauaviaquesiindksumstiviulugaaknssulak: mskdokaau Mstusy MsdaUazOULD

Roles, behaviours and properties of ceramic materials needed for other industrial applications; metal
foundries; metal forming; fabrication processes; cutting and machining

2311370 avaawamvouysion 2 (2-0-4)
PH EQUIL CER
PHASE EQUILIBRIUM FOR CERAMICS
auqaddswuslus:uualiundd s:uukiD dav uaaUavAUsS:ABU asazangvavudy msunuRuavleaauluanin=susIv
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2311382

2311399

2311401

2311402

2311404

2311405

2311409
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kDauAu 1duLeadlua auqaguladas LdumvaIsannan

Heterogeneous equilibrium of inorganic systems; one-two-and three-component systems; solid solutions;
isomorphous replacement; Alkemade lines; metastable equilibrium; paths of crystallization

msdamsiulsoviuanaikassy 2 (2-0-4)
IND ADMIN MANAG
INDUSTRIAL ADMINISTRATION AND MANAGEMENT
msdduniswaaovdu MsSaMSASKAN MSUSKISIBOINENFMAENS NuRAISVE Llazamd=RU1 kdAAMSDALIUY
LLazAIUAUAISHEQ

Introduction to manufacturing operation; manufacturing management; scientific management; theory of
motivation and leadership; principles of manufacturing design and control.

LASUZMANSIOAKASSY 2 (2-0-4)
INDUST ECON
INDUSTRIAL ECONOMY
wuusasvnguiinisdoduts 1GuaawesTusuasuby WSN BWBL AwavBURLWUSMULaT MS3LAS1KAd838IWUI8U
(AgU MSILASIEAROAUNU aaduszgnd Llazmsnaavaaiumsad

Decision theory models: linear programming, PERT, and CMP; time value of money; comparative methods;
breakeven analysis; applied statistics and simulation.

mswaualasvviu 1(1-0-2)
PROJECT PROPOSAL
PROJECT PROPOSAL

MSEUAUAISAULINALLAAISIIASIEK NS VLW ULLAzDDALUUATISNOaDY MSITEUlASLSIOVIUIFE

Information search and analysis; experimental planning and design; writing of research proposal.

nAuAnuvilsovudnAIKASSY 1 (0-3-0)
INDUS PLANT STUD
INDUSTRIAL PLANT STUDIES

msiAufawiulsoviugaakassudiudaamans

Trips to industrial plants concerning materials science.

misdaviudiugaaikassy 0 (0-35-0)
INDUS TRG
INDUSTRIAL TRAINING

msinviuiulsomugaaknssudusaqmansimkualunal 2 dau

Two months practical training in approved factories manufacturing materials products.

briuws 2 (2-0-4)

WHITEWARES

WHITEWARES
msAnvmMvnguiuasinalulaginesnunaanaur briwslasiawrnansualouwsuauassiau logv:nasunaudv
msLasgulaadu ns:u:ums’ﬁu§u ASIUOUAISKWAQ duaawanows10n mMs3asiKlasvasvaania auuduazs
3DURD sourvWUZIUATSI IASKUY KIRAaTulunszuIUMSKHAQ

The science and technology of whitewares (mainly stoneware and porcelains) covering raw material
preparation, fabrication, processing, phase equilibria, microstructural characterization, properties and
glazing. This course provides a fundamental basis for analyzing problems in whiteware production.

msiHad3de 1 (0-3-0)
RESEARCH PRACTICE
Research Practice

msiarivslukddadalowi:

Practice in doing research from a selected topic.

jaqusiindugv 2 (2-0-4)
ADV CER MAT
ADVANCED CERAMIC MATERIALS

3080U AS:UDUMSKEN JUUT LazmsidviuvavIaqusiindugy ldud Saqusinlasvasv Jaqus10nmMvaIsuwNg
ulluwss1on 3idalasws1n LazlBs1TATUGODU

Raw materials, processing, properties, and applications of structural ceramics, bioceramics, nanoceramics,
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electroceramics and other advanced ceramics.

2311414 alvavTwuduaz:gudy 2 (2-0-4)
CHEM CEMENT/GYPSUM
CHEMISTRY OF CEMENTS AND GYPSUM
inDuavaisUsznaudluudluamwiaulsasa mswaataznmsidvulasauaudduud inbuavaisus=nau Bluudluanw
{olasa

Chemistry of anhydrous cement compounds; production and utilization of Portland cements; chemistry of
hydrated cement compounds.

2311424 JauamisGwuduazausu 1 (0-3-0)
CEMENT & GYPSUM LAB
CEMENTS AND GYPSUM LABORATORY
MSLOSEU MSAVIASIA MSWALIEDU Lla:msiIAs1Aanuau=aUTadoY vav3nadullaznaaaurikdadunaaaun
asguld vavyudwuduasatiaudus:iandivg Sludsladue Jaquasslsaiu yulanalnas uaslowoaluos

Preparation, synthesis, mixing for uses, and properties characterization of raw materials or prepared test
specimens; including several types of portland cements, other kinds of cements; pozzolan materials; gypsum
plaster; geopolymers.

2311432* MISUWILGSIOA 2 (2-0-4)
FIRING CERAM
Firing of Ceramics
slauavmsiIaquss1in aszusumMsLKLAalstinalamsWIWGn MsinKTndaquus1DABTOAVIAL MS sIPasULA:
31ASIEKAUANYEUSUDD WA OATUTTKAV LW
Categories of ceramic firing; Calcination process; Sintering mechanisms; Sintering of traditional ceramics;
Testing and characterization of fired products

2311435 Snovmansmvd 2 (2-0-4)
COLOR SCIENCE
COLOUR SCIENCE
AMSUaLIKUE Llaznquimsiad asiiaud

2311436 walradn@owiaisduazwarafindAdnssu 2 (2-0-4)
COM ENG PLASTICS
COMMODITY AND ENGINEERING PLASTICS
msduuaUsziAnuddWaNain waladal@owieud uaswanaandrdnssy aaaikassullasiablng aszuouMSHaQ
Tasvadw auua uazmsuszgncdigouyovwaratnldowieiyd Lawiatn3AInssy

Classification of plastics; commodity plastic and engineering plastics; Thai petrochemical industry:
manufacturing process; structure; properties; and applications.

2311477 lnnIuIat'ia:a1aé1n§uqnalnnssuéona 2 (2-0-4)
CLEAN TECH TEXTILE
CLEAN TECHNOLOGY FOR TEXTILE INDUSTRY
Ussstwavinaluladiazana kdnmsvavinalulagazora msdidauavids as:uUNISWEOELNaAvS:UL A1sUszgAd
tnaluladiazaraluns:usumswaaavnaduasudivgiuuszinAlnsuasiudivus:zing UsziGutyriaousadau Tawale
14001 asdifay1o1alsOVIU 90ETKASSUFIND

History of clean technology; clean technology principles; waste treatment; overall textile manufacturing
processes; application of clean technology in textile manufacturing processes in Thailand and overseas;
environmental aspects; ISO 14001; case studies from textile industry

2311478 msldus:loyunanfadinatinawssiion 1 (1-0-2)
UTIL TECH CER PROD
UTILIZATION OF TECHNICAL CERAMIC PRODUCTS

msldviunanneuriinalfawsiiamvanakassy tatuvuinalulagduge 1dua wsibngaaiknssulwihua:
31dansaling msuszgadMoUdLAZSLaNILASUWNE

Utilization of technical ceramic products in various industries and high technology: ceramics for electrical
and electronic industries; nuclear and biomedical applications.

2311481 wnaluladuiddugw 2 (2-0-4)

*1839 110 113
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ADV GLASS TECH

ADVANCED GLASS TECHNOLOGY
MS3LAST1zKUIALAzWAOVIUQAITOUSLIEUlUASIUOUMSHAOUAD MSLOSEUIaaTU AW JuWuSskIwmslkauavuda
AumsaanuuuL MsAude Mstkilkl 1nSavdnsnadiKSuREALAD

Quantitative analysis of mass and energy balance in glass production; preparation of raw materials;
relationship between mass flow and furnace design; combustion calculation; glass machines.

2311482 msdhwmsruKuazinaluladvoviAdudd 2 (2-0-4)
ANAL/TECH GL SURF
ANALYSIS AND TECHNOLOGY OF GLASS SURFACE
tNATAASILASIERUSEENCAAULAD JUUALELAT LEVLEYLLAzEYAaUaVAILAD InAlulagAoLAD

Analytical techniques applied to glass; chemical, optical, and mechanical properties of glass surface; glass
surface technology.

2311483 (SovAalawiznvIngmanswoaos 3 (3-0-6)
SEL TOP POLY SCI
SELECTED TOPICS IN POLYMER SCIENCE
KrdalngdAUMSWaULTNMY3ngMaaswaauasiutaauu
Topics related to current development in polymer science

2311484 JuUUNEIVAOWIAYNIVIAGWDAWDS 2(2-0-4)
SEM SP TOP POL MAT
SEMINAR ON SPECIAL TOPICS IN POLYMERIC MATERIALS
krdanuhauloerAumsWaundusaqwaalwastudoauu
Topics of interest related to current development of polymeric materials

2311487 (SoVAOWIAYNIVADND 2 (2-0-4)
SP TOP TEXTILES
SPECIAL TOPICS IN TEXTILES
KrdafuhautoiRgrAumswaundudonalutoau
Topics of interest related to current development of textiles.

2311493 léavﬁmam:m\)iaqmané 1(1-0-3)
SELECT TOP MAT SC
SELECTED TOPICS IN MATERIALS SCIENCE
nqufta:inalulaguovmswaaWdu auda AS:UOUATSKAN LaAsUs=End
Theory and film technology, film properties, film processing and application

2311496 FKrdaBovAatawnvws1in 2 (2-0-4)
SELECT TOP CER SCI
SELECTED TOPICS IN CERAMIC SCIENCE
KodiaRuauld N ws10ALa:a WA RS T
Topics of interest in ceramics and related fields.

2311497 duwun 1(1-0-2)
SEMINAR
SEMINAR
Juuuuaz@eusievulumdaBavlagwt AWAIKGT Lazinalulagmvdagmans

Conference and reports on problems in materials science and technological topics chosen to cover the
development of the materials.

2311498* akaddAaw 6 (0-18-0)
CO- OP ED
CO-OPERATIVE EDUCATION
msx§9u§Us:aumsnjﬁLﬁcmnmsr‘ﬁmu16uoawiuamuUs:naumsqmawmssu; msUs:gndsiuavAnIUSMYIEQ
FEasAuAISHIMUD3Y; MsiBausmnamshalasasevilunaanaundunamsmomu

LEARNING BY FULL-TIME WORKING IN INDUSTRIAL TRAINING; KNOWLEDGE-WORK INTEGRATION
LEARNING; LEARNING THROUGH REFLECTION ON WORKING

* 5193913 11y



2311499

2311501

2311502

2311503

2311504

2311505

2311521

2311545
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Tasvviudnarmans 2 (0-6-0)
SENIOR PROJECT
SENIOR PROJECT

ms3vedudagmaasius:auuSayeyind

Undergraduate research in materials science.

n1s§ms1:ﬁ[nuiﬁm§'a\)ﬁazfuqv 2 (2-0-6)
ADV INSTRU ANAL
ADVANCED INSTRUMENTAL ANALYSIS

KanMsLUazinAlAvaYMSILASKIas In3avbadugy kanibavduvavinsaviiadinsikduge ldun adiiaa 13ea s

u

13U (283180 1©AYD1ST ASUTISASIASIE HTOEJIU[F]SE)\)UE)UUH\)U'IIUIU\)'IUDDEI

Principles and techniques of advanced instrumental analysis; introductory principles of advanced
instruments: XPS, AES, TEM, SEM, XRD; application of these advanced instrumental analysis to the
research.

jagmaasniudvudradon 2 (2-0-6)

MAT SCI ENV

MATERIALS SCIENCE AND ENVIRONMENT
aaunsaiteymavoadauazuudnoualy wa\)\ﬂuHuunﬂutwanoLlnumuumatwa\) Ufgma\mmaaummaowaa
wasuazAsuAly udaassulias lnnfufaamuaaomamsmUuunsoaa\)umaau msmfmusmiuimnoUs{auulum\)
upua
Situations of environmental problems and solutions, renewable energies, environmental problems from
polymers and solutions to the problems, innovations and green technologies in materials science, practical
and effective use of knowledge.

Jaqusswndomw 2 (2-0-6)

BIOCERAMIC MAT

BIOCERAMIC MATERIALS
kaniavduvaviaquws10ATIAMW daueuslias auumuamaowswnuamw Ufjﬁ§znluawaua-mmLﬁwﬁulﬁmm‘mmw
SEKIVIEAQLES unﬁ:mwnusmmauuuu msmsauua;uusUJaomswunibmw AsTliANUILELIAQqSITATIAWATHIU
Uouu

Introductory principles of bioceramic materials; characteristics and properties of bioceramic materials;
tissue reaction and biocompatibility between bioceramic materials and human body; preparation and
fabrication of bioceramic materials; case studies of present bioceramic materials.

mswIrdndaquusiion 2 (2-0-6)
SINTG CERAMIC
SINTERING OF CERAMICS

Tguuazytovavmsiindn msiwwlintuaaiusuavudvuazanid:klia AstWuuuIauaviasuLazMsAIUALTASLESID

Pamna MsWIRdANDWaUavIKasus:uu InATATLAUIUMSIKINTN Ms3aladins1zAra

Definition and categories of sintering, solid-state and viscous sintering, grain growth and microstructure
control, liquid phase sintering, special techniques for sintering, measurements and analysis.

JagdkSuaniiuwaooiu 3 (2-2-8)
MAT ENERGY STORAGE
Materials for Energy Storage

nalnmsivuvevauasaidniiuwaomu Saantdluguasaiintiuwdomu msiasguauasadiniuwdoviuduLluu ms
nadaulasiinsizknamsnadauauasainnliuwaovmuduLuu

Energy storage device operating mechanism, Materials for energy storage device, fabrication of energy
storage device prototype, Characterization and analysis of energy storage device prototype performance

danssAUMANSNIVLESITA 2 (1-3-4)
CER MICROSCOPY
CERAMIC MICROSCOPY
ms3lAs1KIgvdanssAluaviaqlasiindavaanssAusidnasau 383 As1KGOUSauLazmsUUanislasldonsisd
Tulpslwsu

Microscopic analysis of materials, using scanning electron microscope; methods of quantitative and
practical analysis by using x-ray microprobe.

A1SOSIDADUUANISIIASIAWDA LIS 3 (3-0-9)
CHARACT ANAL POLY
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2311549

2311551

2311552

2311553

2311554
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CHARACTERIZATION AND ANALYSIS OF POLYMERS
kannisuasnsus:andinAlANS3IASKNOA3USaU awnlnsalat Iasuiinas# A1s3iAs1zAnIvIanssAUAAns Las
msJonw3ngnas:ialuviudeduddqradasiiaSnanmaaswaaluas

Principle and application of thermal analysis techniques, spectroscopy, chromatography, microscopy and
rheometry in materials science and polymer science research.

ASTUDUMSHALUULOY 3(2-2-8)

ADD MANUF

ADDITIVE MANUFACTURING
KANNISLLASAISHILUAASIUIUAISKANLLUULAL ASEUDUAISWANUUUIAUEIKSUWDELUDS Wws10A LLa.TaH asus: anm
AszuouMsHaaLuU@udumsuduiuu dumsuwnguazguniw dugieud duwaomu Las dudu msnoasviu
SUIAQa28ASEUDUAISWAN LUULA L

Principle and classification of additive manufacturing; additive manufacturing for polymers, ceramics and
metals; application of additive manufacturing in prototyping, medical & health, automotive, energy and
others; hand-on experiment on materials processing via additive manufacturing

Jagaksumsidviudruavniw 2 (2-0-6)
Mat Healthcare App
Materials for Healthcare Applications

sssumGuavIaqudazslauawuguIagmas mswausaqikuuainalulagsiksumssnurdugunw

Nature of various materials and hasic materials science; Developments new materials and technologies in
healthcare.

asiadouddfvudlrosed 2 (2-0-6)

RAD CURING COAT

RADIATION CURING COATINGS
kanmsmsifiowaaluas aalnmsuuwoaiuasuamhilkwoawasuivm&resod utouavwaadlwashauisauudrosod
Uszlanuavsoanidluaszusumsuu wiavdantilumsuy 18503 Axnulasodelumslsvaluns:uaunisuu dodua:
daldauavaisuuansindaudlasud nmsussgadidaisuuaisindaudigsod

Concepts of polymerization; mechanism of polymer curing and solidifying polymer by radiation; types of
polymer that can be cured by radiation; various types of radiation used in curing process; radiation curing
equipment; safety of using radiation in curing process; advantages and disadvantages of radiation curable
coatings; applications of radiation curing coatings.

Jaquiluua:msus:gnd 2 (2-0-6)
NANOMAT APPL
NANOMATERIALS AND APPLICATIONS
wusAawluinalulad AxudAeyuavuniunalulad Detuvavdaquilu Arstasaudaquniu tazmsusandidluduwoa
wasuazwsion UstHlgyluavmsus:gndiaquiluluviunodiucioe

Concepts of nanotechnology, importance of nanotechnology, definition of nanomaterials, preparation of
nanomaterials and application of nanomaterials in polymer and ceramic, advantages of applying
nanomaterials in various areas.

MstAdaudvnD 2 (2-0-6)

TEXTILE COAT

TEXTILE COATINGS
Saqwaalasdksumsindaurd Sloladuavansiadauid Wuﬁ)é\mawnm\)q Atilunstagiou 38nnstAdaudons
auganoMemwuavaonanriumsiadau Msnadauauianememwuavaona msiadauddgsaqlawiziams
Uszgadld

Polymeric material for coatings; rheology of coating; textile substrate for coating; textile coating methods;
physical properties of coated textiles; physical property testings; coating with functional materials and its
applications.

aszusumsasivuiaoassumviagmans 2 (2-0-6)

INNO PROC MAT SCI

Innovation Process in Materials Science
WawcuundaAnuaLisaLa: fAngawidalumsihramuddelugastdusTosdiu@owddvd Tushdaav:dSansiawn
laz: Lmmmqumnssna/ama'lHﬂssuvssannuma BVAADIUSLLA: lmtaluns-uaumsaswumﬂssuLUua\)nm'lusnLUu
Us-loudraaas:anisathluus: gadidlddaly

Innovation concepts and principles; innovation process and tools; idea generation processes and technique;
idea evaluation tools and techniques; business model; communication and presentation; examples of
innovations in materials science; application of technology for material utilization in business



2311555

2311556

2311557

2311558

2311559

2311560

2311561
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MsaauUswaaluas 2 (2-0-6)

POLY MODIFICATION

POLYMER MODIFICATION
MSAQUUSWIALUSSSSUUALAzWaALURSAVIASIzKAdFASUIUMSMIVLIATLLasNMYAgNW duUdaznsigviuuavowaa
Lwasdauuds

Modification of natural and synthetic polymers by chemical and physical processes; properties and
applications of modified polymers.

misslultaawanadin 2 (2-0-6)
PLASTIC RECYCLING
PLASTIC RECYCLING
Uszlanuaznsaangduavwaladn Msmdauezdrgdsmswugiu Genuuavassisiaa assuuauszLantasisns
slslAa mssIuLnawawaonuaaaOUs-mnau q

Types and degradation of plastics; disposal of waste by conventional methods; definition of recycling;
classification and methods of recycling; recycling of plastics and other materials.

arstduudowaraan 2 (2-0-6)
PLASTIC ADDITIVES
PLASTIC ADDITIVES
quula:waua\)awsmuuci\)ciaauUﬁa\)wawac‘mYomGuawsﬁouUsauUﬁu‘J\)na Taua Wataasiduloasuiisy asus=aiu
aSIWUAYINULSYASELINA a1sAaWaEn Llazwanatalswas asuszgndlugnaiknssuy

Types and effects of additives on properties of plastics with emphasis on mechanical property modifiers:
fillers, reinforcing fibers, coupling agents, impact modifiers, nucleating agents, plasticizers; application in
idustries.

msus:gadwaraviumviaamans 2 (2-0-6)
PLASMA APP MAT SCI
PLASMA APPLICATIONS IN MATERIALS SCIENCE
amwua\)wawamua~msmLLunUs~mnua\)wa"|am Uszlanuaviadavidawanaun msuUszgadwarauidinsuwaaluos
dono lak: La: msUs~an0wawamlumumuauq

Plasma state and classification of plasma; types of plasma generators; plasma applications for polymers,
textiles, metals and other plasma applications.

auudanuzudvuivuavwaawas 2 (2-0-6)

SOLID ST PROP POLY

SOLID STATE PROPERTIES OF POLYMERS
FeUTUINOUDOWOALUDSAYHEN NUAMSIAONEN wavavlasvasvlulana Muusyavas:usuMsLUSSUASIUOUATS
P01SgvMLazAISULNDAISIAOWEN dEuKADKasUIKad llazduknDan Uz pdnsuiuavlaluwaawadualawaaiuas
INATARTEE KSUANSOSIDKIS:AUTUAMWMSITUNEN S0SIEIMSIAOKEN LaUSLIAUATSSQZEVaUDIWaEILDE aUUG
drunsAullazmsgaulRurIUuDOWOALLDS

Morphology of semi-crystalline polymers; theories of crystallization; effects of molecular structure;
processing parameters;orientation and annealing on crystallization; melting temperature and glass
transition temperature of homopolymers and copolymers; characterization techniques for measuring the
degree of crystallinity; rate of crystallization and orientation of polymers; barrier and permeability of
polymers.

Snomaansuazinaluladvoveiv 2 (2-0-6)

SCI TECH RUB

SCIENCE AND TECHNOLOGY OF RUBBER
wqonssu[aan:ldua\)zn\) Usztanuaveny aistabiaulua aalamsiasuuselogaisiauiico mswaum\)ua.msuu
SURE0AUTED ANUBOKEUUADED FNURIASIOAKAKSDNSINUINUBVETD AILLTVUSOUDVEID msnaaaudumu
&10 WaaAeurigRd Aty

General behavior of rubber; rubber types; rubber additives; mechanism of reinforcement by fillers; rubber
compounding and processing; elasticity of rubber; fracture mechanics of rubber; strength of rubber; rubber
testing; some important rubber products.

dvnawnadda 2 (2-0-6)
TECHNICAL TEXTILES
TECHNICAL TEXTILES

GGWOQDHOLHHUHH nsmaumswama\)nalnnuna msUs~unnuauauunnna\)msua\)é\)namnunaéwHsunaaw\)
UszAauLasulsy 3adassulast asuwng aisuuan msUnUa\)ua UavAu MsSAWT MSNKIS LlazAISLALAS FoNaAUZD
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wadou

Technical textile markets; technical textile manufacturing processes; applications and required properties
of technical textiles: reinforced composite materials, civil engineering, medical, transportation, proof and
protection, sports, defense and agriculture; textiles and environment.

2311562 Jaqiivus:nau 2 (2-0-6)
COMPOSITE MAT
COMPOSITE MATERIALS
ununiABIAUIaqIBYUS:aU avAUs=nauYavdaq@UssAau msHuuausanuaLIaquEivUsAau [nsvasivuazauua
yovIaqLEvus=nau wanadnniasuusedlsaumala:zidule nalaasiasuLsLUavIaqToUsAaU INATANISHANLAAS
ﬁugu msuszgadiuanankassu

Introduction to composites; constituents of composites; classification of composites; structure and
properties of composites; particulate- and fiber- reinforced plastics; toughening mechanisms of composites;
fabrication/processing techniques; industrial applications

2311563 woawoasHau 2 (2-0-6)
POLYMER BLENDS
POLYMER BLENDS
geukwarnaas wadnssuwa amwwaudnauld amwidnAuld vazFugiudnenuvavwodluasway inalAEIKSUMS
finulasvasivaama auUauanIsasIpaaudnuauauUt uoOWaaLUBSHAL

Thermodynamics; phase behavior; miscibility, compatibility and morphology of polymer blends; techniques
for studying microstructures; properties and characterization of polymer blends.

2311564 arstoelumisikddvono 2 (2-0-6)
AUX TEXTILE COLOR
AUXILIARIES IN TEXTILE COLORATION
msuaastodaulazmuwaona kihdlazauUauavaistdodauuasWuWaona ADLA:FUUGUava1Sa0 LISOADAD
answanuwla asyrelunduddouidulodoinsik arshetunjuddoudulonay

Classification of dyeing and printing auxiliaries; functions and properties of dyeing and printing auxiliaries;
the chemistry and properties of surfactants; auxiliaries associated with main dye classes; auxiliaries in
coloration of fiber blends.

2311565 nswdaunwiayaiduineimansuazinalulad 2 (2-0-6)
IP SCI TECH
Intellectual Property in Science and Technology
US Lﬂnnswaaum\)Uiyfm anuau: n:)'lununsa\)nsws.laun"l\)Ufgzy“l T[dusa ansUas 3uanNE AYTUAUNIVAISAT La:
LﬂSE)\)HU'IUﬂ"ISFﬂ ns~u3umslmuw\)mmnunsa\)ua\)nswuaum\)Umnﬁmuanmmamsua inalulad msidus=Tovd
nswaaunmwlayandiusnanmaansiia: sinnlulag

Categories of intellectual property; type of intellectual property: patent, copyright, trade secret, trademark;
procedure to obtain protection of intellectual property in science and technology; uses of intellectual
property in science and technology

2311566 Jaqua:ussyiaun 2 (2-0-6)
MAT/PKG
MATERIALS AND PACKAGING
UssaanulluuivevussaAauridvudgalusiau 33mumsIaqussafaurita=amsliviu gaaikassuussyAaurivov
Us:zinAlng UsymitazunasaisuAluvavussyfieaurilus=aumatass=duaina ans:=llgullas umsmsm\mahmmﬁﬂaﬁu
usspAaTiLlauys ussaﬂfunua\)auaUhaﬂlﬂmnuaaouLuaanfa uudliivluauinuaLRNAIKASSLUSSPATIUDY
Us.mrr[nﬂ msaauwmmussaﬂmnnmuunsmaa\)umaauua UssRAUNDDOSY: QOATKASSUUSSIAUTINULSDAUZD
RS IIGETAIIENG]IbS
The histories of packaging from the ancient age;packaging development and utility; packaging industry in
Thailand Zproduction and marketing); nation and international pf packaging problem and solution; EU and
WTO packaging and packaging waste regulation; trend of packaging industry in Thailand; R&amp;amp;D of
environmental friendly and smart packaging ; high pressure packaging for LPG and NGV.

2311567 aidlwihiuvevudvaisSumsiAvuazudavwaoviu 3 (3-0-9)
SS ECHEM E ST/CONV
Solid State Electrochemistry for Energy Storage and Conversion

mMwsduavwadLlowan uuanasia:wuas nunsutnuavuavuivuasialmemw nDvavdkimelulosaq
1dud dikbuwuuaa JFeyanuailasinas-3vAla:ununiwiusioas tnduavsasda ldun vaulnsulazwanaao amwdh
Iwdhuavdouhloaalausansuazdatwaulaaaln/aidansala usedulwwhuavwad ldud Aadind Andlwdhuadag
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5500111
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indlwwnsaudidalnslad usodulwiwhuavivesiWaua:vosta wadinssuuavdslwih [duad UgASeRd> Wi fnduav
Wi aumsuaiaas-bawasuazaumsnuwa awalnsalaUanudumulwihas:zuaaau

Overview of fuel cells, batteries, sensors; Solid state and physical chemistry review; Bulk defect chemistry:
Point defects, Kroeger-Vink notation, and Brouwer diagrams; Chemistry of interfaces: Grain boundaries,
and secondary phases; Electrical conductivity of pure-ionic conductors and mixed ionic/electronic
conductors; Cell voltage: Chemical potential, electrical potential, and electrochemical potential across an
electrolyte, open- and closed-circuit voltages; Electrode behavior: Electrode reactions, electrode potentials,
Butler-Volmer equation, and Tafel equation; A.C. impedance spectroscopy.

woawoashdosamsldnividiniw 2 (2-0-6)
BIO DEGRADE POLYM

Biodegradable Polymer
GonuAdamnuuaznissuaussianuavwoaaluasgagdarsldmvidnw inAluladnszuoumsnan AUFUWUSSIKID
TAsvasv uasaudtusvwodluasdogaaialdmuirmw nalnanmisgsaaarauasvwodluassaadarsldmuiniw soull
fonmsusuusvauutivoowaaluasdasaaraldnodimw tilugmsuszanaldviuyponaafeurila:usspAeuriwaatuas
gogaarald

Contents include of "Definitions and classification of biodegradable polymer","Process technology of
biodegradable polymer", "Relationship between structure and the properties of degradable
polymer","Degradation mechanism of degradable polymer", "Blend properties of biodegradable
polymer","Products of biodegradable polymer"

Sdnlnswsiond 3 (3-0-9)

ELECTROCERAMICS

Electroceramics
Mwsduuaviaqaidninsissiinduazmsihluld WuguuavdIdnnsaudas=ualnsvagwuauwadoviu msthlwiniu
vavLdv Haﬂwumuua\)amwn\)muﬂWw‘"l To318nnsnua:walswiu ifiuus=aua=msuhluid Jaqlwlssidansaua:
msthluld waanssuwalsaiansatusanlud Jaquweladdansatazmsunluld AFnouazAuAdKinuavIaqsidn
Inswsond

Overview of electroceramics materials and applications, Elementary of free electrons and band structures,
Electrical conduction in solid, Basic of semiconductivity, Dielectric and polarization, Capacitor and
applications, Pyroelectric materials and applications, Ferroelectric behavior in oxides, Piezoelectric
materials and applications, Trends and advancements in electroceramics.

jaquazuinassudlsusvuumaltonasssuuiii 3(3-0-9)

BIO- INSP MAT INNO

Bio-inspired Materials and Innovation
LUdAOMSIABULLUUSSSUEE mswauuilisoUuanaladnsssumnalugoiuuianssuy 3S:mmmsaamLUU[aﬁImLS\)uuma
{p21asssunnd msdrisivuaznmsuszgadomuiaquias umﬂssunklLLS\)uumabmﬂwzj &3 F00F50 uazAs:uIUAISNTY
Faw tnDuans=udoumMsaed UﬂULnnTuTaﬂ udanssullazAs:UOUMSAOLEYRALLUU mswcuunann[ousouumafa
pAsssUNGlulanuu
Concept of biomimicry; development of bio-inspiration to innovation; bio-inspired design methodology;
investigation and application of materials and innovation inspired by plants, animals, organisms, and
biological process; green chemistry and process; nanotechnology; innovation and design thinking process;
current development of bio-inspired materials.

mswauuaanmwith 3 (3-0-6)
LEADER PER DEV
LEADERSHIP PERSONALITY DEVELOPMENT
nquf KaNURUT Lasinulumsweuinuaamwaaiuludui mswiudnanwlunswauiaudugiiuavauivoduad
Usyayn upanmw 21suad Lazwalinssudonu

Theories, principles, and skills in leadership personality development; development of leadership
potentiality in cognition, personality, emotion, and social behavior.

JadnsnmisAaua:AIuAQasSIvassaA 3 (3-0-6)
PSY THINK CREAT
PSYCHOLOGY OF THINKING AND CREATIVITY
Oenudnueu: UszlANLIAzSSSUMGUavAISAO WEULNAISUaAISAN ANLUKLIEUDVANLAGSISUASIVASSA Uddanlnade
AIUAOSEUAEASSA AmMsavlasuinw=AmsA0EvasvassA msaouAleayrilGoasvassd

Characteristics, types and nature of thinking meaning; development of thinking of creativity; factors
affecting creativity, promotion of creativity.

mMudvaquiiomsiSoudtudsasse 1 3 (3-0-6)
EXP ENG I



121

Experiential English I
AarAyznMEIAL 4 AAY: (WL wa 81u W@ou) Wwomsdaansiugiaus:riuLa:danaumslimudvnguivoms
dududioya W3BUIRBU 31AS1EK LasdolAsIRiiayatWalRuwuAUSLazWamsiaualuys: GURdAYEIoND La:/
KSolWuanedavaidnus

Practice the four language skills (listening, speaking, reading and writing) for everyday communication and
use them to acquire information from different kinds of sources through various forms of media. Compare,
analyze and synthesize the acquired data to broaden existing knowledge and present the end-product in oral
and/or written form.

5500112 n'nna‘\)nquuﬁamsfs;uusluiﬁna?»\) 2 3 (3-0-6)
EXP ENG II
Experiential English II
s1d3uIRdovasuriu (Prerequisite) 5500111 EXP ENG I
AAfAY=NOAMUIAD 4 AAY: (WO wao 31U Weu) WulduWamsdaansiuddaus:$135u msdIAs1K doiAsiK asu ua:
Uszliudayamaukandv o uazastauadsziudrnaydrenm uaz/kSauarganuaisnus

Further practice in the four language skills for everyday communication; analyzing, synthesizing,
summarizing and evaluating information from different sources; giving oral and/or written presentations.

5500193 Deaasaiuaznav:misidou 3 (3-0-6)
GRAMMAR/WRITING
GRAMMAR AND WRITING SKILLS
Study in grammar and usage in order to develop writing skills; practice in writing.
Study in grammar and usage in order to develop writing skills; practice in writing.

5500204 advagudikSuawdvy 1 Gnanmans) 3 (3-0-6)
EAPI1I
English for Academic Purposes I (For Science)
s193nRdavadUHTU (Prerequisite) 5500112 EXP ENG II
flarAY:A1S3IU AsToU LazmsafustatulliokAReIAu audnanmaasuasinalulad

Practice reading and precis writing on contemporary issues related to science, which are based on verbal
and non-verbal semi-academic sources from various mass media.

5500496 misdoaismvinsmansuazinalulad 3 (3-0-6)
COMM SCI TECH
COMMUNICATION IN SCIENCE AND TECHNOLOGY
s13uIRdovasuriu (Prerequisite) 5500204 EAP I
msﬂnﬁnu:msv‘\l\nv‘\'laiulam'luéhﬁfu s1azd8a ualworauuiin MsWoUDaKLIgaTASYIULAATASEEUdD MS
[woudsaga msuilauaillasaaus1gnaniunIviumns

Practice in listening for main ideas and specific details as well as note taking, writing letters for job
application and further studies, writing resumes, oral presentations and discussion on academic topics.
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= F% | J %4 a\ % %
nSeumeuveunnmassnnerangasiautazrangaslsuilye

Tnssadandngns

2

1. uuueNIAY

1.1 uruiln

a a a (Y] d a a [ d

1.1.1 guu N8N !!Nuﬂﬂﬂ TMVNIBPIAAAAAT UYHIVUYBINNNUASIAAFA AT

HangasIAN (W.A. 2561) nulghn | nangasliuile (wa. 2566) | v ANNUANAIY
NUIMHUIANTINNADA 138 | SuniginIINAaen 134 and 1M IUKNIBRNTINAGOAANGAS
nangns nangns
wnadnanu il 30 wnadnanina 30 AuAY
HUIAIBUNNIL 102 HUIAIBURWIZ 98 NS IUNUIEDARNIA IV UANIZ

F 2
AUl INcmans iugu 35 AguAMINNMans iugu 31 anTIIUNUNANGUTN
2
uaznadamans uazadamany Iermansiiuguuazadinmans
nguIBNTIAVAI 58 AgUITIAVAI 52 AT I IUHLIIAANGUIVNTIALA 1Y
nguATITIALIADN 6 IUNgUIT A UEEN
nguATIADNAIV 9 NgUATUADNEA I 9 ANIAL
a A = a A = a
HUIAIF NN 6 AT NANES 6 AuAN
2 a a (Y] d a a d A

1.1.2 uuutenNag !!W‘H‘IJTWI MVNIBPIAAAAAT UYUIIFINALNDINASAIND

HangasIaN (W.a. 2561) nulghn | nangasUSuilye (wa. 2566) | wivena ANUUANAIY
NIURNEIATINAAEA NIURINEIATINAGDA . o .

. 144 . 133 aad 1 IUHHIBRNTINAGOAANGAS
nanges Hangns
wnAImAnEIN2 11 30 nadINAnE 11 30 AaAN
HUIMIVUDINE 108 HUIAIPUNWIZ 97 aAT I IUHUILDAKNIATY UAWIZ

Fl 2
nauITINeIIARS UgIY nauITIAINeIIAAS NUFIY 31 AATINIUHUIONANGU I
35 ”
uazAdamans uazAdamans Inemansiuguazadiamans
nauIBNIIAAIN 64 NgUIMIIAIAIV 51 andILIUHLIIAANGUIYNTIAYA 1V
nguIntisAL@Een 6 IUNgUIIIALIADN
NUATIADNA IV 9 nquIBURONA 1V 9 ANAN
a A = a A = a

HUIAIFNAONES 6 IV UARNIAS 6 AUAN
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1.2.1 yuueniAeN unuarneany v iagman’ svuadvusniinuas Tagmans

HUEHA

HUEHA

HangAsIAN (W.f. 2561) nangaslsuilge (w.a. 2566) ANNUANAI
NumHIERInIINNAEA NuIUKUILAIATINNGDA 134 s uERAs IMNaen
vangns ’ nangnas Hangns
vnadnanuiial 0 wnadnmsanah 30 Wiaviana3ymsanyill
HINAITUANIZ 0 HIIAITUANIZ 98 HaMINAIF IR
NAUITIINGIFTAT ﬁyu 91U NYUITIINGIFTAS ﬁ”u 31U 35 dinnguirinemani
wazAdamana; ‘ wazAdaman; ﬁugmuazﬂﬁmmmﬁ'
NYUITILIAV U 0 AYUITIIAV U 51 innguintaduan
nguArNTIAUADN 0 nguINIALIaenN 6 Winnguiriafudendin
NUATADNA IV 0 nguIBUTONA IV 6 iunguiniasudendin
wnAIv e’ 0 wnAIraena’ 6 Wiy iaeniad

Y o ¢ ¢ a
1.2.2 !!Uﬂ!ﬂﬂ!aﬂ’] !!Nuﬁ‘ﬁﬁ‘ﬂﬁﬂy1 '@1'161]1%‘”1]@'9]?”@'9]5 !!muﬂ%‘“]v\lﬂa!uf’)ﬁllagﬁﬁ‘nﬂ

RN

HUEHA

HangASIAN (W.71. 2561) nangasdsuilge (w.a. 2566) ANNUANAI
eI INNReA e INNaeA NS IAUER AT N
nangns ’ nangns . aeAHangnI
wnadnanuial 0 wnadnanuiiahl 30 Wiaviana3ymsanil
HINAIT AN 0 HIAITUANIZ 97 HiMINA3Y IS
NQUATINGITNANS ﬁTu LRI NgUATIINGITNANS ﬁyu 31U WiunguinInemani
Adiamans 0 wazAdamaas 35 ﬁugmuamﬁmmﬁﬁ{
NYUITIAV IV 0 NYUITIAV TV 50 Hinnguiniaiuanu
NgNANLAUEADN 0 NgNANLA AN 6 iinnguInisAudendiun
nguIBUdeNA IV 0 nguIBUdONA IV 6 iiunguiniisudend i
wnAIv a3 0 wnAIraena’ 6 Wiy iaeniad
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2. yuwen-n
2.1 supen-In mnIviggman’ tvusdvisndinuay Tagmans

HaNgAIIAN (W.A. 2561) wlgha | nangasuSuilye (wa. 2566) | miueda ANNUANAI
NumnILRnIINNAEA 144 NUHHILAAIINAEA 140 andIMINHUILINTINAGDA
nangnas nangns Hangns
vnadnanuiial 30 vnadnanyiall 30 AUAN
HIAIT AN 108 HINAITUANIE 104 andININHUIEDAHNIATV UAWIY
- A% 10N 93 - A% U0N 89 anTINIUNLIINN IV UON
NAUITIINGIFTAT ﬁyu RRUIGE 35 AYUIBINNMANS v%u g 31 AATININHUIIAANGUIN
Amamans wazAdAMan; 3wmmﬁ¢7§ﬁ;@muas

Aglamans
nguIBNTIAVAI 58 AgUITIAVAI 52 anTILIUHLIIAANGUIVITIAY
a1
nguATITIALIADN 6 iiungumierudeon
-3 In 15 -3 In 15 ANAN
nnAIvIaenas 6 AN IaeNES 6 AUAN

a [ J a d .
2.2 !!‘]J'i.l!f’)ﬂ-I‘Yl aVNIPIAAFAITAT ummamwaﬁmmuazaa‘na

HangAsIAN (W.A. 2561) wighn | wangasuSulge (w.a. 2566) HUEhA ANUUANAIY
NumnIERnIINNAEA 150 NumnIERnIINNAeA 139 andININHU BN TINAAA
nangnas nangns Hangns
vanadnanial 30 wnadnaniiahl 30 AAAN
HINAITUANIE 114 HIIAITUANIE 103 andIMINHUIENA HIIATYI

RN
- A% 10N 99 - A% 10N 88 anvINIUNLINA IV UDN
NYUITIINGIFTAS ﬁyu SRITIGE 35 NYUITIINGIFTNS ﬁyu SRITIGE 31 ANTININTUINA NGUIH
Adiamans AdamanT ?}wmﬂmm?ﬁyugmzmg
Agamans
nauIBNIIAAIN 64 NgNINIAVAIN 51 andILIUHUIINANGUINT
ISGIGALR
NgNANAUEADN 6 innguinisiuiden
-3 10 15 -3 In 15 ANIAN
naAIvIaeNEs 6 nnAIvuaeNas 6 ANAN
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5189%1

1. HangAsUUUIRNIAY?

1.1 upualn@

3 a a [ d a a [ d
1.1.1 !mm@mﬁm !!N‘H‘I.jﬂﬂ TMVNIFNIAAAAAT UVHIIBUBITNNUASITATANS

HANGAIIAN (W.A. 2561) wuagha | wangasUuiya (w.a. 2566) HUEHA ANNUANAI

wna3vmsanyny 30 wnadnmsanuiy 30 N
- npdnFeaumans 3 - ndndanumans 3
- AQPIITIMYBEManS 3 - n@adMNyBEIan3 3
- AdTInenmaniuaz 3 - ngadvInenmaninaz 3
adiaman3 adinmans
- AgdMIEHman’ 3 - ngadmansman’ 3
- nQadnmIelszima 12 - n@adnmpalszime 12
5500111 musanguiitensizons 3 5500111 mmiganguiitems 3

Tudiansa 1 Fouiludinesa 1
5500112 musanguiitensizons 3 5500112 mm1ganguiitems 3 AAUAY

TuFinesa 2 Fouiludinege 2
5500204 NHIVINGHAIMTUAIU 3 5500204 MEIBINOHTINTY 3

Ineenaas 1 AvInenmans 1
5500496 MsdoasMeIngITnans 3 5500496 M3ARAITN 3

uazina lulad Ienenaniiaz

malulad

- ndadmineirlungaium 6 - ndadmineiilnguiim 6
2301170 AeNIAeSIAZMNT 3 2301170 AeNWIABSIAZMT 3

Tisunsw Tilsunsw u
swdnAns ldamlsemevos 3 swdnaAnp ldamlseme 3 MruanquIeIn 1ni
AN IR YoInULINGNANS
HUIAIBURWIY 102 HAUIAIBUANIE 98 anaq
- ntjuﬁmﬁﬂmmam%ﬁugmum 35 - nzju‘ﬁ‘nﬁﬂmmaﬂ%ﬁugmuaz 31 anaq
adAman3 adinmans
2301117 uAANAd 1 4 2301117  upagaa 1 4 N
2301118 upafad 2 4 2301118 upagaa 2 4
2301286 AnuUzuLazada 3 2301286  Anutaztuuaz 3 > AAUAW

a0a

2302111 iyl 1 3 2302111 sadiialy 1 3 J
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HHEnA

HUEHA

ANUUANAI

HangasIaN (W.a. 2561) nangaslsuilge (w.a. 2566)
2302112 1nfiialy 2 3 2302112 1adivialyl 2 3K
2302115 Ugriammaiiialy 1 1 2302115 Uiiansaiiialy 1 1 ALY
2301116 Uiamuaiinly 2 1 2301116  Uftamaaiiialyl 2 1 9
2303107 F7Anewialy 3 2303107 F7Aneniall 3
2303108 UiiAnsFIneniali 1 2303108 UPiiansiINe 1 )
w2l
2304103 Handnall 1 3 2304121% Wanddmiy 3 asredmnIn
2304104 Handvialal 2 3 Wnanemand NAUNUITIIN
MENN 2304103 uaz
2304104
2304183 UiiAnslandiall 1 1 2304181* Ufiiansiland 1 Y daseining
2304183 ﬂf]ﬂ”ﬁms?\l%ﬂf’f’v‘i”a"lﬂ 2 1 ﬁyuim NALNUT I
2304183 uag
’ 2304184
2311399 M3terUe IATIU 1 2311399 MIEU0 IATIY 1 7
2311497 duuu 1 2311497  duN 1 T AUAN
2311499 Tasanuinnmans 2 2311499 Tassnuinesnani 2 J
- PRI NTIAVANN 58 |- ngudmiefuean 52 wasumlag
2103102 MIWEULVVIAINTIY 3 2103102 MSAWEULDY 3 AUAY
NI
2301172 U iiamsaeuiinnesiaz 1 gaLan
M3 Tlsunsuy
2302312 AuMSIFOYIUT 3 gaLan
2302237 AR 3 gian
2307211 Jaqlan 3 2307211 aqlan 3 .
2307212 Uiiamsdaglan 1 2307212 Uiiansiaqlan 1 L ALAY
2311101 Fageandidody 3 2311101 Sagmansifiosd 3 |
2311102% 'i”aﬂqi’uﬁ 1 ERCRE AN IEY
2311203 Wy inditoed 2 2311203 s iindiiioad 2 GNICHY
2311207% wedwediiloady 2 51039 1w

*5783%uA 1vig
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HHEnA

HUEHA

ANUUANAI

HangasIaN (W.a. 2561) nangaslsuilge (w.a. 2566)
2311206 IAQAUHIINN 2 2311206  IAQAUEEIINN 2 \
2311209 udioady 2 2311200 ufniloady 2
2311216 Uuiamsingauasiin 1 2311216 UgiAmsdagAvieaiiin 1
2311301 gaunwamansvesian 3 2311301 QaunNAMAAS YD 3
Yere) \ AR
2311302 Yagaauzuoduds 2 2311302 Taganiuzveduda 2
2311303 ATZUIUMITHAALETIIN 2 2311303 NIZUIUNTHANLET 2
in
2311304 NFTUIUMIANUTOULAY 2 2311304  ATTVIUMIANNTOU 2 )
gilnsal uazgilnsal
2311305 maluTladudd 2 nldeunnsieiniasy
Wy uden
2311306 1AABUIYIINN AADY 2 2311306  AAOLIYIINN IAADLY 2
Tane azmsnaoua Tane wazmsnaou )
QBTN TRPLIC TR
2311307 autiAuazmsinsizd 3 2311307  duiiauazms 3
ANHULIRWIZYDAUFT NN InTIEH
1 ANHULINNIZUD
CERThBI
2311308 @ufAnazMIIATIEH 3 2311308  @uiiauagms 3
ANHULIRWIZYDAUYT 1IN ST EATAY
2 ANHULIAWIZUDI >
155190 2
2311311 Fagnu'lluazYagiag 2 2311311 Jagnu lvuaz Yaqia 2 AYAY
9
2311313 UQiiamsnszuiums 1 2311313 Ugiians 1
CERITY NIZUIUMTIFITIIN
2311314 Taw?wmﬁ’ugm 2 2311314 Taw%wmﬁyugm 2
2311315 Ugiiamaudy 1 2311315 Ufiiamsuia 1
2311316 Uguiamsadeuysiin 1 2311316 Ufiiamsndouas 1
uagindeu Tane inuazindoulany J
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HHEnA

HUEHA

ANUUANAI

HangasIaN (W.a. 2561) nangaslsuilge (w.a. 2566)
2311337 Uiiamsnadevaniia 1 2311337 Ufiamsnaaey 1 N
HAEMINATIZH auiiauagms
ANHAULIANIZVDUFTIUN AN
1 ANHULRNIZVOI
3130 1
2311338 Ufiianmsnadevaniia 1 2311338 UfiamInaaey 1 AAAY
HAEMINATIZH auiauagms
ANHAULIANIZVDUFTIUN AN
2 ANHULRNIZVOY
¥ 2
2311370 augavlamasssiin 2 2311370 awqarlaniawsin 2
% =2 % =
2311401 NAUAAY1TINU 1 2311401  niAuAn1 159911 1
RAANNTIN AANNI T
= 9 = 9
2311402 MSHAOIUAIY 0 2311402 MIANIUAIU 0
RAANNTIN AN T
=2 Aaw =K aAav
2311405 M5HNIY 1 2311405 MIANIIY 1
Fa Fa
2311409 Jeraurs1unTUga 2 2311409  JAQsIINNTUES 2 -
- nguATIsAUE@enaN 6 nngadniAu@en
- NgRAYURRNEU 9 - N@ITNARNAN 9 AaAN
a A a a A a a
HUIAIBUARNES 6 PR AGE G 6 AN
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1.1.2 suuenied unuln@ @13 Tagmans nuuadnweamesuazdane
HaANgASIAN (W.A. 2561) HUEHA nangasuiuilze (w.a. 2565) | Wil ANNUANAI
mnadwdnuinly 30 winadninunnly 30
ngudmdanumans 3 ngudmdsnumans 3
L ERRAURITAG Y 3 nguINIMYBEMaRS 3
ngadrinenmaniuazadinmans 3 ngudrInenmaninay 3
adinman3

pguImanmans 3 ngudIManmans 3
ngdmmamsszna 12 n@IdMMaaszina 12
5500111 mmdsnguiNomsidous 3 5500111 MpIsanguiioms 3 _ Aud

Tudinea 1 Fouiludinea 1
5500112 mmdsngquiNomsious 3 5500112 AISanguLiioms 3

Tudinese 2 Fouiludineie 2
5500204  MBIDINOHAINT 3 5500204 MBIOINOHAINTL 3

MAITINMans | MAIMINMans 1
5500496  M3TEAINI 3 5500496 3ADAITN 3

Innmans uaz Innmans uaz

malulag malulag
adadmdnelndaiiay 6 ndadmidneirlngaiies 6 AUAN
2301170 poNWAADIIAYMS 3 2301170 AouRIADSIALMS 3 AAY

Tisunsu Tisunsw
IINalszmaAveInme 3 318910015z MAveInL 3 MUUANGUTIEIN
Inomand nemans T
HINAIPURINE 108 AP URINZ 97 anal
ntju‘im‘ﬁﬂmmﬁﬂ%wzugmuaz 35 ﬂtju‘ifm‘iﬂmmﬁm%ﬁugmuax 31 anas
adinman3 adinman3
2301117 unagae 1 4 2301117  unafad 1 4
2301118 upagaa 2 4 2301118 UAANAH 2 4
2301286 Anwiziuiazada 3 2301286 ANuziiuag 3

ana

2302111 a1 3 2302111 a1 3 AvAY
2302112 1afinalal 2 3 2302112 a2 3
2302115 Uiidmmaiina’l 1 1 2302115 Uiidmanina’lal 1 1
2302116 UFtiamaaiisialal 2 1 2302116 Ufiiamaaiinalal 2 1
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HHEHA

HHEhA

ANUUANAI

HangasIAN (W.A. 2561) nangasdiule (w.a. 2565)
2303107 F3menialy 3 2303107 F3nenialyl 3 ] AUAN
2303108 UfiamsFaImenia’ll 1 2303108 1AMIIIMEN 1
'l
2304103 Wandaialy 1 3 2304121% Wanddmsy 3 1 daneinlni
2304104 Wandwala 2 3 Wninenenans L naunuIeIn
MENN ] 2304103, 2304104
2304183 Ufiamslandia’l 1 1 2304181% Ufiamsiand 1 1 Aaneinimi
2304184 UFAMsHAnd 1 2 1 gy [ NANUTIEI9)
J 2304183, 2304184
2311399 Mstaus Inseau 1 2311399 Mstaue 1A 1 7
2311497  dunw) 1 2311497  dunu 1 - AAUAW
2311499 Tasanuinemans 2 2311499 TasesnuIneenans 2 ]
NPIMTIAVEIN 64 NRINDIAVAIN 51 wieunlas
2301172 dfiiamsneuiiuaes 1 gnLan
wazms 1sunsu
2301312 aumMaFeyRus 3 anian
2302237 idna 1 3 gnLan
2302241 1ANANTILH 1 3 2302241 1ATUATIEN 1 3 AAL
2302242 Ufiamaniidnizd 1 2 2302242 URamsal 2 -
AT 1 _
2302271  1ANBUNTE 1 3 2302270%  1ANdUNTE 3 71 daswinlv
2302272 IAdBUVIE 2 3 L NALNUTIOIN
| 2302271, 2302272
2302273 Ufiiamsniidunid 1 1 2302219 Afiiamsniiounsd 1 31839 Tnauny
2302274 Ufiidmsaliounsd 2 1 316791 2302273,
2302274
2311101 “ﬁamﬁmiﬁymé’fu 3 2311101 2311101 Fagmans 3 AUAN
Hioady
2311102% “aﬂﬁ”ufj 1 ERLRE AN IEY

AR AT CNAGRY




132

HHEHA

HHEhA

ANUUANAI

HangasIAN (W.A. 2561) nangasdiule (w.a. 2565)
2311201 Inenenaa’ wodiwes 3 2311201  Inenenaninea 3 AAAL
4
o3
a wa a 4 a oA a I'4 J
2311202 Ufiiamswedies 1 2311202 Uiiamsneames 1
2311203 1siindiiioadu 2 1839 TunguIR
PN
a s A s o A A
2311204  Inedasuay 3 2311204 Inenendasiaz 3 5o Tnainy
malulagaine malulagdine AIUVDUUBNIT NI
2311329
2311301 gaunnarmnansvesiag 3 2311301 QuWNAMAAT DY 3 AR
wa a 4 wa a 14 _J
2311320 aulAveIneaINDs; 2 2311320  @uliAveINoAINDS 2
2311322 dgiiamsnadeuned 1 23113227 UfuamInageune 1 USuiilovn Ty
o3 Ao FIUVDUHBNITIIN
2311330
2311324  malulagniansens 2 2311324  malulagniams 2 AL
814
2311325  MIdoutasiunaIne 2 gnian
2311326 NFTUIUNITHAANIIND 2 2311326  NITUIUNTHAANIG 2 AUAY
a 14 a 4
GIFTRE NoAINDT
2311327 Ufiamaniiaane 1 23113277 dfiiamsaldme 1 Usuiienm Tagiiny
AIUVDAUUBNITIIN
2311330
2311328 UQiiamsnszuIums 1 2311328 Ufiiams 1 AUAN
HAANIINDAILDS NILUIUNMTHAANI
Noalo;
2311329 MsNAADULAZAIUAN 2 G
AUNINTING
2311330 Apiiamsnaaeudine 1 gaLan
2311331 MIATNADUNOANDS 3 2311331  PISATINEDUNOA 3
4
103
2311332 MSaNUENaI5 9N 2 2311332 MsanUASaI5 e 2 J AR
70

#+9[51ud lvseazideasiedn




133

HangAsIAN (W.A. 2561) HHEHA nangasliuilye (w.a. 2565) | Wil ANUUANAI
2311333 nalouazaaunamanas 3 2311333 na'lauag 3 AUAY
YOIMIINAND DS aUNAMETAS VDI
MInAND ALY -
2311334 maluTlagidqaaouid 2 2311334 malulagiag 2
=) a
INADUAD §
2311335*  nszuumanalizl 3 WaseImn v
v 9
Fanouvudlen uag Tags e nuedaImn
NAAO1 2311325 uagian
2311329
2311341*  Riiamsasiaaey 1 316991 11
NoAWDS
2311344 URiamsidqAaouED 1 2311344 URiamsiaandou 1
2R
2311381  M159ams i 159911 2 1aguaInIxiany
I a v o A
QATINNT TN Wusredvnianuaen
2311382 IATHgANAA; 2 asuainiyieny
PATINATIN dlusedmiisauiden
2311401 WaudAnw1 159911 1 2311401  WeudAnm 159911 1 \
QATINNT TN QATINNTTY
= 2 =< 9 a
2311402  M5HAIUAIY 0 2311402  MSHANIUAIY 0 < A
QATINNTTU QATINNT T
=8 Ao L[ av
2311405 M5HNIY 1 2311405 M5HNIY 1 J
nguIneAu@en 6 NNGIIN
ngadvudena v 9 nguIrudenT I 9 ‘I AaA
a A a a A =
NIV ANES 6 HaI¥aenas 6 j

ERURE AICIEY
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HaANgAIIAN (W.A. 2561) wighn | nangasdsulya (n.a. 2566) HUEHA ANNUANAI
vyInmMsannll 315 nuIINMsannal 30 nlagunlag
1 a v d A 1 a o d d'
- QAT IANIERS 331 - PIAIMIFIANIaRS 3 nlagumlas
1 a d T 1 a d d’
- NIV HEAANS 331 - NI YA 3 nlagumlas
T a a d L= ' a a d a d :1
- NIV INENMEAIHAZ 3150 - PRI INENMAAHAZAAA AN 3 nlasumlas
AtinmanNs
1 a d T 1 a d d‘
- QMM IEHAAAS 33l - QI IEHAERS 3 nlagumag
- nQadnMIaelszima 33l - ngadnmaelszima 12 wagumlaa
@ A = X
5500111 ME19INgEINeNMIHoui U 3
¥IN0349 1
@ A = X
5500112 719N BINENMIHTou; U 3
¥IND349 2
5500204 MHIDINOHAMTUETI 3
Inemans 1
5500496 MIADANTNIINATNT 3
wazna lulad
- ngadmiAnsm T | - ngadndnuimlungudies 6 nlaeumlas
NguIAY
2301170  AONNAADIHAZMT 3
Tdsunsu
a = o
s3I llenulsemeavesnas 3
Ineeans
WP UR WL 315 WP UR WL 98 wasunlas
' a a d&’ = ' a a d& d'
- QI INENAEATNUGIY 315 - PQIIINNAMAATNUG M 31 nlagumlas
HazAMINMaNS AtAMaNS
2301117 upagae 1 4
2301118 unagaa 2 4
2301286 aNuthaziluazana 3
2302111 sl 1 3
2302112 a2 3
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RN

HUEHA

ANUUANAI

HangasIAN (W.A. 2561) nangaslsuilge (w.a. 2566)
2302115 fiamaniingl 1 1
2301116 diamsaiinaly 2 1
2303107 3 3
2303108 diamsdainenaly 1
2304121*  W@nddmsy 3
WnInemaninenm
2304181* Uffamsilandiugu 1
2300398*  MIETEUNSDUAWNIANY 1 -
2311497 dumin 1
a = 6
2311498*  ANNIANYI ]
- PQIIWTIAVANN i | - ngudwileuann 52 wasumlas
2103102 MIAWIULVVIAINTTY 3
2307211 “eglan 3
2307212 dfiiamsiaglan 1
o s X 9
2311101 Jagmansiodqu 3
2311102%  JeraJuil 1
a < j} 9
2311203 15 10nAIN0IAY 2
a ¢ X 9
2311207*  WoANDSILDIAY 2
2311206 IAQAULEEIINN 2
y & g9
2311209  unWiioddu 2
2311216 Uuiamsiagaumsin 1
2311301 guuwamans e iy 3
2311302 Faganiuzyoud 2
2311303 NFZUIUMINAAIYIIIN 2
2311304 N3TVIUMIANNSOULAZ 2
gingal
A a A
2311306  1AARULEIINN (Ao Tans 2
HaZMIIAAUAIIARITI
in
2311307 dwtiAuazmsunsed 3

ANYULIANIZVOULIIND 1

* 51839 uA 1y
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RN

HUEHA

ANUUANAI

HangasIAN (W.A. 2561) nangaslsuilge (w.a. 2566)
2311308 dutiauazmIunsed 3
ANHAUSIMNIZUVDATININ 2
2311311 Jagnulvuay ia 2
2311313 YQuamInszuIUMIII 1
in
P
2311314 Tanamennugiy 2
2311315 Ufifamsud 1
2311316 UUiamIIAGOUIFIINN 1
A
nazinaou lany
2311337 dgiaminaaevaniia 1
HATMIUATIZH
ANHAUSIANIZUVDUTININ 1
2311338 Uuiamsnadevauiia 1
HazMIAATIZH
ANHAULIMWIZUVDAUTI NN 2
2311370 augalamuswsiin 2
2311401 WisruAne1 159911 1
QAANNITY
9
2311409  JergussnUNga 2
' a v o A = ' a v o A 4'
- N@IIMITIAVI@RNENN T | - ngudnideAu@enann 6 nlasunilas
I a A e ' a A 4'
- DNV URRNEN T | - ngadvuaenaan 6 nlasunilas
a A = = a A = d'
I UaINAS i | wanedvuaena3 6 wagumilag

* 519391l 11y
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d' a =K a (Y] d a a d a
1.2.2 U MAd UNUAVINVANHI mﬂln‘lﬂ’m@ﬂmm HUYHIIBINDALNDIUASAIND
HaNgAIIAN (W.71. 2561) wlgha | nangasiuilza (w.a. 2565) HUENA | ANUMANAN
vyIInmMsannll 315 v anun 30 nlagunlag
1 a U d T 1T a Y3 d d'
- QAT IANA AN 3150 NRIRMNFIANMANS 3 waswmlag
1 a d a 1 a d d'
- NQIINNYBEAANS 315 NQIINNYBEAANS 3 waswmlag
1 A a d a d a 1 a a d a 13 :i
- QAT INENMaAsuazadinmans 331 Ny Ingnaaninazadindians 3 nlasunlag
1 a d A 1 a d =i
- QMM IEHAEAS 331 n@dMaHmans 3 wagumlag
- nQadnMaelszima Pty n@dmnMmmesszima 12 BIGEBIEE
5500111 mw1dsnguinensisous 3
1u39934 1
5500112 M18anguiemsisous 3
113999349 2
5500204  NYIOINYHAINTU 3
madyInenmaas 1
5500496  MIARAITNIINGIFNANT 3
wazna lulag
ngadnanylunguiieu 6 Wagunilag
2301170 ARUWAADSAZMS 3
Tdsunsu
119N 5EMAve N 3
Inenaaas
HUINITURNIE 97 wasulaa
1 A a 6’& d‘
NRPIFINNMFAITNUF U 35 wagwmlag
AtnmaNS
2301117 unagad 1 4
2301118 uAAYAH 2 4
2301286  ANuUZULazAdA 3
2302111 il 1 3
2302112 il 2 3
2302115 Ufiamsaiinaly 1 1
2302116 Ufiamsaiinaly 2 1
2303107 ¥ el 3
2303108 UiamsFIImeiall 1
2304121%  WAndd sy 3
nIneeans Mo

ERUEE ALY
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ANUUANAI

HaNgAIIAN (W.71. 2561) wlgha | nangasiuilza (w.a. 2565) HUEHA
2304181*  UfriamsHAndiugIy 1
2300398* MSETENNTDUANND 1

=4
ANy
2311497  duuu 1
2311498*  annvfANE 6
p@IMNVIAVNN 50 wasunlag
2302241 1ANINTIZH 1 3
2302242 Ufiiamsatiingzd 1 2
2302270%  1ANBUNTE 3
2302219 Ufiiamanliounid 1
o s X g
2311101 dagenansiiosdu 3
2311102*  Jaqiuil 1
2311201 Inenenaaswoawes 3
2311202 Uiamsnedwes 1
a I'4 dy Y
2311203 (5 indiodn 2
2311204 Imenenaasuazmalulad 3
qIno
2311301 guvnamanivesiag 3
2311320  auiiAvedneaues 2
2311322"  UfiamInaTeunea 1
4
W03
2311324 maTulagn1amsens 2
2311326 NITUIUMTHAANIINOA 2
4
W03
2311327 Uuamsaiiaame 1
2311328 UfiiamsnszuiumInan 1
NINDANDS
2311331 M3ATIVADUNDANDS 3
2311332 MsANUAIEIE9AaNe 2
2311333 na'lauazaaunamaas 3
YDIAMINANDANDS
2311334 maluladidqnaonid 2

“s1e73%ula vy

*d5uud lvsreazideasiedn
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HangAsIAN (W.A. 2561) wlgha | nangasiuilza (w.a. 2565) HUEHA | ANUMANAN
2311335%  nazuaumsulszildane 3
uuuilen wagnaaeu
2311341* Uiiamsasivaeunea 1
woi
2311344 ARiiamsiaqniound 1
2311401 WiAuANYI 159911 1
9ATINNITN
ngadmisfui@en 6 nlaunlas
ngudrdena v 6 nlaunlas
A denas 6 wasunas

*s1939 1) 11
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HUEHA

HUEHA

HaNgAIIAN (W.71. 2561) nangaslsuilge (w.a. 2566) ANUUANAIY
wnadnmsanuiahl 30 vnadnmsanuiahl 30 N
- npdnFeaumans 3 - npdnFaumans 3
- AQIITIMYBEIanS 3 - N@dT Iy HEmans 3
- AdTInenmansuaz 3 - AdTINeNmansaz 3
AMAMENS AMIAMENS
- AgdMIEHman’ 3 - ngadmanman’ 3
idenvnseimiianinausa idenanseimianinausa
msanyi llsemaluudas msanyi usemaluusas
ngu ngu
- nQadnmIelszima 12 - ngadnmelszima 12
5500111 mm&ﬂqmﬁamiﬁﬂuj’: 3 5500111 Mu1ganguiitents 3 ” Audu
ludinasa 1 Fouiludinoa 1
5500112 mw‘fdﬂqmﬁamiﬁﬂui 3 5500112 Mu1ganguiitonts 3
luFiaess 2 FouiluTineie 2
5500204 NHIBINHHIMTUAIV 3 5500204 MEIDINOHTNTY 3
Inenmans 1 AN a3 1
5500496 M3IADAITN 3 5500496 M3 AOAITNI 3
Innmaniiag Innenansuay
walulag malulad
- ndadmineirlungaiue 6 - ndadmineir i ngaiue 6 )
2301170  ABNWAABSUAZAS 3 2301170 ABUNUADI TS 3 AR
Tdsunsu Tdsunsu
s1o3dnya lautseme 3 sre3nany lla 3
oM INNMans UszmrvesnmzInemans
HINAITUANIE 108 HINAIBUANIE 104 anaq
0N 9 0N 89 anag
- ﬂtju%ﬁﬂmmam%v&;ugmuaz 35 - ntju’%wﬁﬂmmam%w&ugm 31 anaq
anlneans nazANAMans
2301117 uAANAH 1 4 2301117 unpagad 1 4 ] AUAY
2301118 uAanad 2 4 2301118  wAARAE 2 4 J
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HHEnA

HHEnA

HANGAIIAN (W.71. 2561) nangaslsuilge (w.a. 2566) ANMUANAI
2301286 anuUzuLaada 3 2301286  anuizduuay 3 -
ana
2302111 1afifaly 1 3 2302111 il 1 3
2302112 1afivialy 2 3 2302112 nfivialy 2 3
2302115 Ufiamaiaiiialy 1 1 2302115 fiiamaaiingll 1 ALY
1 >
2301116 Ufiamaaiiiali 2 1 2301116 Uiiamaaiing 'l 1
2
2303107 F93nenialy 3 2303107 F33menialy 3
2303108 UfiamsFIImeiall 1 2303108 UUANIIIINN 1
'l -
2304103 TFnda'ly 1 3 2304121* Wanddmsy 3 7 dasednln
WnInemans _ NALNUTIOIN
: NN 2304103 L@
2304104 Wandnaly 2 3
_ 2304104
2304183 Ufiamslandiall 1 1 2304181° Ufiamsand 1 7 danednln
ﬁ‘fugm NAUNUITIOIN
2304183 UFiiamsilandiali 2 1 2304183 taz
2304184
2311399 MSLEAUD AT 1 2311399 Mstauo 1A 1 n
2311497 duum 1 2311497  duuw 1 | AAUAN
2311499 Tasanuineenaas 2 2311499 IAg4a1u 2
Innmans -
- PQIIBNTIAVANN 58 - PQIITIAVANN 52 anaq
2103102 MSAULVLIAINTTY 3 2103102 MIAeULLY 3 AR
AAINTTY
2301172 Ufiianmsaeuiinnes 1 gnLan
wazs ldsunsu
2302312 AuMsIFOYRUT 3 gnian

*s193913)a 11
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a

HHEnA

HHEnA

ANUUANAIY

HangasIAN (W.A. 2561) nangaslsuilge (w.a. 2566)
2302237 wuWdna 3 anian
2307211 fiaqlan 3 2307211 Jaqlan 3 7
2307212 Uiians Jaqlan 1 2307212 UPiamsdagan 1 - AU
2311101 Sagmandifoady 3 2311101 Faamansidiod 3 -
2311102+ Wﬁ@ﬁfuﬁ 1 e In
2311203 w5 1indiiiodu 2 2311203 s iinditieady 2 ALY
2311207+ weames oy 2 5107291 1)
2311206 IAYAVLEIINN 2 2311206 JAQALIYIIN 2 A
2311200 udiioad 2 2311200 ufniiod 2
2311216 U uiamsIngauessIin 1 2311216 URiamsingay 1
CERIT
2311301 gaunuwamansvesiag 3 2311301 QaMWaAMaAiuoa 3 AUAN
a9 -
2311302 Faganiuzueauds 2 2311302 Fagamuzueauda 2
2311303 NILUIUMINAALETIIN 2 2311303 NIZUIUMITHAN 2
CERIT
2311304 NILUIUMIANNSOULAY 2 2311304  NIZUIUNTANN 2
ginsal Sounazginsal J
2311305 maluladuii 2 wldewmlasin
13 1fenuy
WV UARN
2311306 1AADULFIINN 1AADY 2 2311306 1AABUIEIIND 2 )
Tane wazmsmaoud wnaoulane uagms
GIEERR INAOUAI TR
in
2311307 avfAuasmsinizd 3 2311307 audauazms 3 AAY
ANHULINIIZUDAFTIUN InT1er
1 ANHULINWIZYD
15310 1 J

*51e 3% utla 1y
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HHEnA

ANUUANAIY

HangasIAN (W.A. 2561) wagha | wangasUiuisa (w.a. 2566)
2311308 auvAtazmsiasd 3 2311308  auvauazmMs 3 N
ANHULINIIZUDAUFTIUN Inser
2 ANHULINWIZYD
153100 2
2311311 JagnulWuazagiag 2 2311311 Yergnu lulaz erg 2
U0
2311313 UPiamsnszuIums 1 2311313 Uiiams 1
CERITY ATZUIUMTLFTIUN
2311314 Taw‘iwmﬁugm 2 2311314 Taw‘iﬂmﬁugm 2
2311315 Ufifamsudy 1 2311315 Ufiiamsud 1
2311316 Ufuiamsndousin 1 2311316 Ufuiamsndon 1
wazinaou Tane WINNIAZIAADY
Tane
2311337 Ugiamsnaaevuauiia 1 2311337 Ugiiamsnadeu 1
HaLMINATIEN quiiaazms
ANHULINWIZVDUFT N EILERTAY AAL
1 ANHULINWIZYD
CERITHB
2311338 Uuiamanadevaniia 1 2311338 iiamsnaaeu 1
HaTMINATIEN quiiaazms
ANHULINWIZVDUFT N EILEATAY
2 ANHULINWIZYD
15530 2
2311370 angamlanassin 2 2311370 augamlaniams 2
in
2311401 WirruAnw1 159U 1 2311401  virruAnw115901u 1
PAAINNTIY QAAMNTIY
2311402 MIANAUAIY 0 2311402 MIEnUAIY 0
AT NNI T QAANNI T
2311405 M3HNITY 1 2311405 M3IANITY 1
2311409 wﬁ‘@mﬁﬁﬂ%ﬂg‘ﬁ 2 2311409 fﬁ@mﬂﬁﬂﬁuqq 2 -
- ngaAITIRUI@enaN B | - agadndeAui@en 6 inngain
F3n lidesnh 15 Jn  lidesnh 15 AuAN
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HANGAIIAN (W.71. 2561)

HHEnA

nangaslsuilge (w.a. 2566)

HHEnA

ANUUANAIY

a2 A =
HUINIPUAINLAT

6

a2 A =
HUINIV AN

6

AIAN

A a dAa
lﬁ@ﬂ?]?ﬂj"lﬁ/?ﬁb'ﬂ/lﬂ/@ﬁ@u?u
o 7
Wﬁﬂgﬁi"vﬂﬂgw7ﬁ\7ﬂjm

UHIINE1aE

A A Aa
donvnsiedminaaenlu
[ td
HaNgATYeNgNIAINIal

UHIINEae
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HUEHA

HUEHA

ANNUANAI

HangasIaN (W.a. 2561) nangaslsuilge (w.a. 2565)
waInAn Il 30 | wanadndnynll 30
ngudmdnumans 3 naudNFnumans 3
L RRACLAT ot 3 ANy HEMANS 3
ngudnInenmanuazadinmans 3 ngudInInenmanuay 3
AdinmEns
nguINIanAIanS 3 ngudINanaIans 3 ALAY
1@9NINTIBINNGNINNUTA @oNINTIITNGNINNUITA
msanwng hllsemelunaazngy msfnyma lusemalunaay
ADUAONIINTIOITIVDIAULDU NGy AOUADNIINT AW VDINUY
A
U
ngImmmeslszma 12 n@dmnmmesszima 12
5500111 M¥IDINGHINONTT 3 5500111 MBIBINGBINONT 3
= k4 aa a = Y aa a
FeuilurIn934 1 FeuiurIn954 1
5500112 M¥IINGHINONTT 3 5500112 MHIBINGHINONT 3
=\ Y ana a =) Y aa a
FouguaInes 2 FougIuaInes 2
5500204  NIHIVINHAINTU 3 5500204  NBIVINHAINTY 3
MAITINIMAR3 1 MAITINeImaAns 1
3 3 4
5500496 MIABAIINN 3 5500496  MITOEIINN 3
Inomans uag Inemans uag
malulag malulag
' a = Q'J \J a ' a =g °:l Al a a
ngadnanuialinguiiey 6 ngadndnuliungadieu 6 AAAN
2301170 ARUNUADILAZNS 3 2301170 ABUANUADILAZNS 3 AUAN
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