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$uT 4 i . . a0 | 40
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Wi ede
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2. quandiunu 340,800.00 | 374,8000.00 412,400.00 453,600.00 499,000.00
3. qUawu - - - - -
4. SUgAnYu - - - - -
33U 4,282,920.00 | 7,887,226.00 | 4,758,587.00 | 5,017,096.00 | 5,290,671.00
(2) sulsssnaudunela
. Ussanunsan igansTutsuuseann
NUINTILAN0
2559 2560 2561 2562 2563
aouuny Maoe uasTan | 330,500.00 | 363,000.00 | 399,600.00 | 439,600.00 | 483,600.00
593 330,300.00 | 363,000.00 | 399,600.00 | 439,600.00 | 483,600.00
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3.1.3 97189809 LLasUIUAUIBNA

wienn (Ussere-Ufua-Anualsnues)
1. vanadvdnwmaty 30 wdefia
- nRuIYIFIANAIERS 6 Wi

den 2 5787 nswedvnsaluil

A 021 Fnurnansludinuszaniuy 3 (3-0-6)
GE 021 Social Sciences in Everyday Life
An 022 ansasssulan 3 (3-0-6)

GE 022 Wortd Civilization

Fn 104 uyuduasAuadon 3 (3-0-6)
GE 104 Man and Environment
@ 302 Himuasiamusssallneg 3 (3-0-6)

GE 302 Thai Society and Culture
nw 321 iTugRIweLREILazn TR ALTIS 3 (2-2-5)

CM 321 Sufficiency Economy and Sustainable

Development

Aif 101 wiswgenan fifteinUsyd fulas s 3 (3-0-6)
Usznauns

EC 101 Economics in Daily Life and Operations

- ngNAvMeAaas 6 niogfin

W@en 2 1 ainseiuneluil

v 011 uywduA NI Aa U 3 (3-0-6)
GE 011 Man and Arts Appreciation _

an 012 Indnenfunginssuaud 3 (3-0-6)
GE 012 Psychology and Human Behavior

fn 013 q*uﬂ'}mﬁaﬂ'ﬁﬁﬂsﬁfim 3 (2-2--5)
GE 013 Health for life

fin 180 Aavsiummdsaiaessd . 3 (1-4-4)

GE 180 Art and Creative Thinking
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niein (UITEIE-UGUA-AnwiRienues)

fin 304 rremItasAaduateny iy 3 (2-2-5)
GE 304 Liberal Arts of Intellectuals

#vl 305 UsgiReanilazWmuInTvesd 3 (3-0-6)
GE 305 History and Development of Lanna

-~ ARUITINEN 12 wiaein
AN 031 Al Telng 3 (2-2-5)
GE 031 Thai Langauge Usage

i 141 mmﬁ'anqwﬁug'm 1 3 (2-2-5)
GE 141 Fundamental English 1

fin 142 mmé’mqwﬁugm 2 3 (2-2-5)
GE 142 Fundamental English 2

fin 241 AMeBanguidsivetmansuazmatulad 1 3 (2-2-H)
GE 241 English for Science and Technology 1

- ngdivAnemanfuasadineans 6  wvhwin
Hw 101 nwasiedia 3 (3-0-6)
AP 101 Agriculture for Life

Fendn 1 veAv anseivaeluil

m 101 Anrrand el 3 (2-2-5)
SC 101 Science for Life

W 102 nsWaANgIeEnsiazyalulad 3 (2-2-5)
SC 102 Development of Science and Technology

79 101 Jennssuiesiludiausys1iu 3 (3-0-6)
El 101 Basic Engineering in Daily Life

78 102 wnnassiEfuamsiasen 3 (3-0-6)
El 102 General aspects of food and drug

v 014 AU imaionsfinw 3 (2-2-5)
GE 014 Information Searching for Academic Study
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wieiia (Uisee-Ufua-Anundaenuias)

- nuduTIvendansLazANArEns 6  wiaenn
W9 100 PasuEmIUTIaUTEd I 3 (3-0-6)
RE 100 Energy of Daily Life

2. VIRV AW 106  wiuena
- NENIYILAY 43 wiqefia
Ay 101 nanuadl 1 3 (3-0-6)
CH 101 Principles of Chemistry 1

Ax 102 UguRnsadl 1 1 (0-3-1)

CH 102 Chemistry Laboratory 1

A3l 103 wAnLadl 2 3 (3-0-6)
CH 103 Principtes of Chemistry 2

A 104 UguAn41Adl 2 1 (0-3-1)
CH 104 Chemistry Laboratory 2

Ay 210 T Tl bR it 3 (2-3-5)
CH 210 Analytical Chemistry

Al 251 Piaun3e 1 3 (3-0-6)
CH 251 Organic Chemistry 1

ALl 252 Yfurn1siniisunid 1 1 (0-3-1)
CH 252 Organic Chemistry Laboratory 1

AUl 253 LAlBUN3E 2 3 (3-0-6)
CH 253 Organic Chemistry 2

3 254 UfURnsaildunid 2 1 {0-3-1)
CH 254 Organic Chemistry Laboratory 2

ALl 260 (ATl TaRENE 3 (2-3-5)
CH 260 Physical Chemistry

Art 101 whanaa 1 3 (3-0-6)
MA 101 Calculus 1

Af 102 uPRANE 2 3 (3-0-6)
MA 102 Calculus 2
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wiqeie (UTseneg-UfuR-Anerdaesnuies)

UAD, 2
i 105 Wandinly 1
PH 105 General Physics 1
Wa 106 FAndvhl 2
PH 106 General Physics 2
0 120 Aenfmesdvivimng
EA 120 Computer for Engineer
Ay 241 ANTWRIIAINBEA T BING Y 1
LR 241 English Language Practice 1
e 242 nIsARILYINYEAYSINGgY 2
LR 242 English Language Practice 2
fivl 243 nswRYinyenEBIngy 3
LR 243 English Language Practice 3
an 301 VGHGAE
ST 301 Principles of Statistics
- ngadvendedu
aw 201 Sanrnaniiiugu
RP 201 Fundamental of Materials Science
B 221 HNETIUVIA
RP 221 Natural Rubber
g 231 astalldnmiuens
RP 231 Rubber Chemicals
awW 232 willasRanduns
RP 232 Rubber Chemistry and Physics
o 311 SaawoRmafugu
RP 311 Fundamental of Polymeric Material
aw 313 wiatuladwanain
RP 313 Plastic Technology

3

54

(2-3-5)

(1-4-d)

(2-3-5)

(0-2-1)

(0-2-1)

{(0-2-1)

(3-0-6)

yidnena

(3-0-6)

(2-3-5)

(3-0-6)

(2-0-4)

(2-3-5)

(2-3-5)



uma. 2

W 314
RP 314
g 321
RP 321
Bw 322
RP 322
uwW 331
RP 331
gw 341
RP 341
yw 343
RP 343
g 344
RP 344
8 345
RP 345
g 441
RP 441
g 491
RP 491
an 102
EA 102

19 497

El 497

21

wiaefin (UTsE1E-UfUA-Anufienue)

WORLUDTTIN N

Biopolymer

gFUATIEN

Synthetic Rubber

ialulativens

Latex Technology
nsnedavantRnHa@ndvesenuazwoaines
Physical Testing of Rubber and Polymer
nIsIUNITRUTIUEN

Rubber Processing

HaRAUYIEN1

Rubber Products 1

HanURYN92

Rubber Products 2
wialulagnisoengnigns

Rubber Compounding Technology
nsdan1sgaamMnTIUweiue’
Management in Polymer Industry
duziun

Seminar

@eULUUIAINg sl

Engineering Drawing

on 1 et anTeivdeslull

Anafnea

Co-operative Education

2

(2-0-4)
(3-0-6)
(2-3-5)
(2-3-5)
(2-3-5)
(2-0-4)
(2-0-4)
(1-6-5)
(2-3-5)
(1-0-2)
(2-3-5)
(WfUalivien

3 16

o)
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woein (Ussee-UfURA-Anufienued)
18 498 maseuidase 9 (UjuRluves
n1116
duai)
EI 498 Independent Study
78 499 nsfnwmie tnnumie Inausisnsssie 9 (WitRlides
1 16
duam)
El 499 Overseas Study, Training or intership
- nguivNaNLEEN 9 yieha

hdenFeuivwedeluiinaz/mieseiyiivdngas wilaaeulusuien wisdun

< o oy = Al o 3 = ol e ¢ o
au9 ‘V]Lﬂﬁﬁaﬂluaq‘ﬂq?ﬂqwLﬂEJ'JGUENunﬂQQNLWU%@UQWﬂ@Wﬁ]W?BWﬂ‘iﬂ@’]LLﬂi‘f@'\'ﬁ]qiﬁiU'ﬁﬁﬁ}’?

Nangns
L4 :i%i} & = ar =
N3 200 anusiUsewneiuging 3

MG 200 introduction to Business

8w 312 msmi’;%é’ﬂwmzqummwaﬁmﬁ 3
RP 312 Instrumental Polymer Characterization

o a d‘ a) = 3
uw 342 AU RINENAIDIRNINAWOALIDT 3

RP 342 Maintenance of Polymer Machinery
oW 411 oA sHaulasesluwaafindanalames 3

RP 411 Polymer Blendsand Thermoplastic Elastomers

gw 413 wodwesidalsenau 3
RP 413 Polymer Compaosites
g 442 ATIaTASEnUIsaY 3

RP 442 Adhesives and Adhesion

W 493 nsfnwIiteauls 2 2
RP 493 Selected Topic 2

w494 nsAnwiveauls 3 3
RP 494 Selected Topic 3

3. VIR NaaNET 6

WhdeniZsuseivau q Mlegeuluavivedes Lidesnd 6 mheia

(3-0-16)

(2-3-5)

(2-3-5)

(3-0-6)

(3-0-6)

(3-0-6)

(2-0-4)

(3 -0-6)

WIENN
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NATNISATHUASHAIY
N MneRe  sWadedenwiinevesaivivineluladisnazwediies
RP vanefia  sWavedamunsanguussansisunelulagensuasnedimes
SWATIITIUTENDUNIELAY 3 fi9 MUBDd
ar LY 5 =
w@uaLsn (wansey)  wanstul
wuiInans Mandy)  wanwedviluvangns Aasisluil
. P s+ b e 2 =t
0 - Furfadedunguivmeinunalulagene
1 - Jifearteslungiivmenunedwes

a Ao v A v a o
2 - Jniiieadadunguivimeiuee s flavesdunsie

3 - AniAededunguirmeiueiivasidndvomeiues

4 - FeriAmadedungiivimeiuanamnasueiaasuanfumions

9 - FiiAgdesunguindunu vhdeiavsna Tasseunalulad
grauaznedues wazanivdnw

wvdgaving (uinuhe) waasdeynsulumnaiviusasvinng
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3.1.4 WHUNISARY

o = <
U 1 nansAnEIn 1

FHAIY Josredn wihe | vqul] | IR | Anwndae
fin AULEY
Ay 101 | widnadi 1 3 3 0 6
Ayl 102 | U Rnnsiedl 1 0 3 1
Wa 105 | Wandvialu 1 3 2 3 5
af 101 | ungadd 1 3 3 0 6
- mneiuAny vl ndui 3 - - -
dapuenans i 1
M 141 | amedanguiiugiu 1 3 2 2 5
fin 031 | nMstdnenive 3 2 2 5
593 19 - - -
U 1 awnsfinend 2
WA Fas3un wie | vqui] | UGUR | Anwndae
i AULDS
AN 103 | vidnadi 2 3 3 0 6
A 104 | UfdRinsiel 1 0 3 1
W 106 | Wandviall 2 3 1 4 a
art 102 | uAaRdz 2 3 3 0 6
fn 182 | mundanquitug 2 3 2 2 5
- seAvAnw Ty ngafivn 3 - - -
Fanueans 1eiand 2

Wy 101 | Inuesiiedin 3 3 0 6
T3 19 - - -
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U 2 anansAnET 1

AU Forein wie | viqui | VRUR | Anwidae
nin AULDY
Au 251 | 1dlBuvsg 1 3 3 0 6
w252 | UdURnsweiidumid 1 1 0 3 1
oW 201 | Fagmamdugmy 3 3 0 6
a3 260 | wnilieEnd 3 2 3 5
gW 221 | #NETIHNR 3 2 3 5
M 120 | AeuuseIdmivieng 3 2 3 5
- wnadndAne il nguin 3 - - -
enenanilavadinrians
e 2
53 19 - - -
U 2 mansdnud 2
SWEIW Forein wite | wgud | UjUR | Anwidae
fin ALLBY
A 253 | wadlduvisd 2 3 3 0 6
Al 254 | UFiRnsiedidunis 2 1 0 3 1
AU 210 | edilBeiesned 3 2 3 5
gw 231 | avsadidmiuen 3 3 0 6
ow 232 | indluasidndens 2 2 0 4
Al 241 | nsanvinusaedange 1 1 0 2 1
- vanefudnuily ngsdn 3 - - -
uyudenans s103ui 1
- wevdneily nguie 3 - - -
uyudrans :e3ud 2
594 19 - - -
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oy & =
U9 3 AanasAnend 1

26

FEIY Hos1839n e | vgud | URUR | Anwdne
fin AULDY
oW 31l | anwoRleiugmy 3 2 3 5
g 321 | sredunsnei 3 3 0 6
ow 322 | walulagihens 3 2 3 5
g 341 | nssuaunsulsiUen 3 2 3 5
AU 242 | nswannvinusnsangy 2 1 0 2 1
aw 343 | wAnfusiens 1 2 0 4
am 301 | ndnada 3 3 0 6
394 18 14 11 32
I 3 sansanund 2
FHEIY Femedn widte | ngud) | UjUR | Anwine
i AULDY
aw 313 | inaluladwanain 3 2 3 5
aw 344 | wAaiweens 2 2 2 0 4
gw 331 | namedeuantRvnaid@ndues 3 2 3 5
gnaaywediues
pw 314 | wedweddinw 2 2 0 4
g 345 | nalulaBmisaangnsens 3 1 6 5
BW 312 | NSRTIDANHULIRWIYYEINDE 3 2 3 5
was

Al 243 | prsEmuinuwen waIngy 3 1 0 2 1
T3 17 11 17 29
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V9 4 pansane i 1

SHEIU HoseFun wioe | viqui) | U§UR | Anwndae
fin AULDY
N 241 | amndinguidvivenmansiay 3 2 2 5
winlulad 1

oW 441 | msdanisgeanunssuwedies 3 2 3 5
gw 491 | & 1 1 0 2
1102 | Weunuuinangsy 3 2 3 5

- FUROAABN 2 s 3 . - -

- FYUSUADN 3 oo 3 - - -

- L ATl G A 3 - - -

- FEURONES 2 oo, 3 - - -

PREY 22
Uf 4 aensdnud 2
SWEIU HaseFun e | vqud) | URUR | Anwidae
fin AULDY
18 497 | aunafine wie 9 iy
70 498 | matiguideasy vive 0%
18499 | meAnw  vee  Hnew e 16
Hnausy ssUszne flat
393 9

vianewmg: TWlN 4 nacdeun 1 ssraieeuil 2 annsaiimsuiuasuaduiulan

AUV BEL
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3.1.5 A125U T8IV

wradvfnunaly
1) ngsivdensenans
fiv 021  depnenansludiinuszdniu 3 (3-0-6)
Jurdedunay Ll
Anwusngmsainsdanuiiieatastiunssdiuiinussdr iunasmgnisaldafy
singq Pinduluden Tnsldosdaruiuaruuissmasudnumansunisedueuazini
il sunhidnwdansiuaounlasvesdnylneludadduiusfudauseaiulanuazans
Finsesilymdsnugunuusing 4 ulanadelnl
(Us5818 3 Fala VTR 0 ol Anwndhesuies 6 daluy/dnnd)
GE 021 Social Sciences in Everyday Life 3 (3-0-6)
Prerequisite : None
Social phenomena in everyday tife; application of concepts and theoretical
knowledge in the Social Sciences for the understanding and explanation of social
occurrences; changes in Thai society in relations to global society; analysis of social

problems in the modern world.

{Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

fv 022 @1sesssulan 3 (3-0-6)
FynusAuney kil

Wannisuasanuduiusrasensesssufddgluiuiniegiinmand wagiiuiinng

P '

Juussaumugivdmadsriimans nildvinasedinulanlulegiu
(usse1e 3 7l UFOR 0 Falus Anwidhoauied 6 Faluy/dUav)
GE 022 World Civilization 3 (3-0-6)
Prerequisite : None
Development andrelations of important civitizations in different geographical
and cultural spaces according to historical backgrounds and their influences on
present-day societies.

{Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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M 104 ywiiasAandon 3 (3-0-6)

Furaduneu ;L

Arsifuinvesiyed mndnansssiitas e Anuinisvedsugie
anal UssindinasTamessy nansenuluniswmuisinessamfinagseuuion nssuaunns
dnAulaite il dusslordanminensetdedus maiaueteiduuiugiuaa
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GE 104  Man and Environment 3 (3-0-6)

Prerequisite : None

The formation of human beings, the equilibrium of nature and ecology, the
study of socio-economic and cultural evolution effecting on natural environment and
ecology, thinking process and decision making in appropriating uses of natural
resources, human and gender equality based sustainable development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 302 Thai Society and Culture 3 (3-0-6)

Prerequisite : None

Studying the formation of Thai society. The factors that determine the
characteristics of socio-economic political, religion, rite, playing folk, fine arts, dramatic
arts, music, trends to structure of Thai society in the present day and the characteristic
that continuous from Thai society in the past, including trend of change in Thai society
and culture.

{Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CM 321 Sufficiency Economy and Sustainable Development 3 (2-2-5)

Prerequisite : None

Definition, backeround, conditions and major aspects of sufficiency
economyconcept; its relations to and impact on sustainable development, with an
emphasis on Thailand.

(Lecture 2 hours, Practice 2 hours, Self study 5 hours/week)
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CE 101  Economics in Daily Life and Operations 3 (3-0-6)

Prerequisite : None

This course aims to study the meaning and important of Daily Life
andOperation Economics. Economy Evolution, Inflation, Deflation, Production Factors,
Government roles in daily life economy, financial economics and financiat planning for
operation are also included. This course will help to understand and adapt the daily
life behaviors follow to the economy changes as well as able to apply knowledge for
operating their own businesses in the future.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 011 Man and Arts Appreciation 3 (3-0-6)
Prerequisite : None
Aesthetics in arts; arts development and its relation to human life:music,
dramatic art and visual art; arts appreciation; analysis and criticism of Thai and Western
arts.

(Lecture 3 hours, Practice O hour, Self Study 6 hours/week)
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GE 012  Psychology and Human Behavior 3 (3-0-6)
Prerequisite : None
Perspectives in behavior; biological foundations of behavior; human

development; mental processes; personality; heatth behavior; social behavior.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 013 Health for Life 3 (2-2-5)

Prerequisite : None

Concepts in health, health management, health promotion with an
emphasison principles of physical education, health education, recreation, sports
science, and public health; exercise for health; nutrition and health; stress prevention
and eradication; physical fitness test and assessment; first aid; prevention of exercise
and sports injury, drug abuse, accident, and major transmitted and non-transmitted
diseases; providing sex-education.

{L.ecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 180  Art and Creative Thinking 3 (1-4-6)
Prerequisite : None
Defination of art; geners of art; artistic creation process; creative thinking
elements;problems of artistic creation and their solutions; Practice of drawing lines and
shapes, painting, colouring and spacing; artistic composition and fundamental artistic
techniques; creation of artistic work.

{(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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GE 304  Liberal Arts of Intellectuats 3 (2-2-5)

Prerequisite : None

The study of definition, composition, and characteristics of intellicle, self-
recognition, recognition of others, techniques and strategies of self-recognition and
recognition of others, skill of thinking and economic, social and political problem
analyzing ASEAN and adaptation including awareness of public property and ways of
living in society with happiness.

{Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 305  History and Development of Lanna 3 (3-0-6)
Prerequisite : None
Importance of local history; background of Lanna; development of politics,
Economy, society and culture of Lanna from ancient time to present.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 031 Thai Language Usage % (2-2-5)

Prerequisite : None

Practice of listening and reading for main ideas; analysis and evatuation of
text form listening and reading; speaking for giving information; knowledge, and opinions;
sentence and paragraph writing; essay writing; documentary writing; argumentativeand
academic articles writing.

{Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 141 Fundamental English 1 3 (2-2-5)
Prerequisite : None
Practice of English for communicative purpose on a basic level; Englishusage
in everyday life contexts focusing on listening, speaking, reading, and writing; English
learning strategies.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 142  Fundarmental English 2 3 (2-2-5)
Prerequisite : GE 141 Fundamental English 1
Practice of English for communicative purpose on an intermediate
tevel;Eneglish usage in everyday life contexts focusing on listening, speaking, reading, and
writing; English learning strategies; application of language skills to real life situations in
accordance with the cuttures of English speakers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week}
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GE 241 English for Science and Technology 1 3 (2-2-5)
Prerequisite: GE 142 Fundamentatl English 2
Specific vocabulary and grammatical structures in the content of science
and technology, using integrated language skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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AP 101 Agriculture for Life 3 (3-0-6)

Prerequisite : None

Evaluation and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agricuttural production system;
Resources from microorganism, plants, land animals and aquatic animals: diversity of
resources, utilization, management and conservation for sustainable and environmental
friendly agriculture; communication of agricultural knowledge; royal intiative development

and agriculture,

(Lecture 3 hours, Practice O hour, Self Study 6 hours/week)
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SC 101  Science for Life 3 (2-2-5)

Prerequisite : None

Originsof the Earth and life; evotution of life; biology in everyday life; introduction
to astronomy, meteorology, natural resources, nuclear energy, radiation; use of nuclear
energy for peace; the environment and poltutions; chemicat substance in food; medication
in everyday life; use of chemicals in industry and their effects on the environment;

nanotechnology and its trend and application.

{(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)}
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SC 102 Development of Science and Technology 3 (2-2-5)

Prerequisite : None

Human’s learning process about nature from the dawn of civilization; scientific
and technological development and economic characteristics in different periods,
namely, agriculture economy, industrial economy, information economy, molecular
economy; scientific development in terms of application to life; food and medication;
effects of software technology on medical industry; research and advancement in
medicine; protein analysis in the human body for medical diagnosis and treatment;
human genomic development and bioinformatics; research in herbs; indigenous wisdom
in medication and its prospect in medical industry.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 014 Information Searching for Academic Study 3 (2-2-5)

Prerequisite : None

Fundamental knowledge of information; use of information resources with an
emphasis on the [nternet access; access means of library information databases and
online databases on the Internet; use of search engines; information evaluation and
how to make an effective use of desired information; citing references and making
bibliographies for academic papers,

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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Ef 101 Basic Engineering in Daily Life 3 (3-0-6)
Prerequisite : None
Electrical systems and communication; use of electrical equipments for
energy saving; use and maintenance of computer; use and maintenance of vehicles and
environmental management in everyday life.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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El 102 General Aspects of Food and Drug 3 (3-0-6)

Prerequisite : None

Importance of food; food consumption culture; technological applications to
food in everyday life; use of food beyond consumption; nutritional service; small food
enterprise and marketing; logistics and supply chain; nutraceuticals; general knowledge
of medicine dosage and its danger and drug, consumers’ rights and protection on
nutrition and medicine.

{Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)



ums. 2 fily

W 100 wasudwmiuRiausediy 3 (3-0-6)

Juriadunen : ld

ﬂmmiﬁugﬂuﬁﬁuwﬁﬁmu douNIRING T wrasinliawa ey nrslowdaelu
FnUsydnu wnmenseydnewdsnuuasdandon msvgnindifinnsléwdaanuy

(ussene 3 49T UFURO Falus Anwndhemuies 6 alus/dla)

RE 100  Energy for Daily Life 3 (3-0-6)

Prereqguisite : None

Fundarnental ofenergy;energysituations;energy resources; energy Utilization in
everyday life; energy and environmental conservation; awareness of energy
consumption.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 101  Principles of Chemistry 1 3 (3-0-6)
Prerequisite : None
Matters and classification, basic separation technigues, stoichiometry,atomic
structure, chemical bonding, gas, solution and colloid, solid, chemical equilibria, acid-
base, chemical kinetics.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 102  Chemistry Laboratory 1 1(0-3-1)
Prerequisite : None
Safety in chemistry laboratory, general information of chemicals, techniques
in chemistry laboratory, significant figures and calculation, stoichiometry, calculations of
percentage vieldand composition of substance in mixture, preparation and
determination of gas constant.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 103 Principles of Chemistry 2 3 (3-0-6)
Prerequisite : CH 101 Principle of Chemistry 1 and
CH 102 Chemistry Laboratory 1
Chemical thermodynamics, electrochemistry, periodic table and properties
elements, representative elements, transition elements and complex compound,
introduction to organic chemistry, biomolecules, introduction to polymer, nuclear
chemistry, environmental chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 104  Chemistry Laboratory 2 1{0-3-1)
Prereguisite : CH 101 Principle of Chemistry 1 and
CH 102 Chemistry Laboratory 1
Oxidation-reduction, electrochemistry of ealvanic and electrolytic cells,
qualitative analysis of cations and anions, formation of complex compound, reaction

of organic compound, preparation of basic polymer.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 210 Analytical Chemistry 3 (2-3-5)
Prerequisite : CH 100 General Chemistry or
CH 103 Principle of Chemistry 2 and
CH 104 Organic Chemistry Laboratory 2
Study of eravimetric and volumetric analyses together with their practicat
laboratories for the guantitative determination of selected compounds in various
samples. Chromatography techniques, emphasis on classical Chromatography, such as
thin layer Chromatography, column Chromatographic and gas Chromatography also
included.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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CH 251  Organic Chemistry 1 3 (3-0-6)
Prerequisite : CH 103 Principle of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Atomic structure, hybridization and chemical bonding of carbon atom
inorganic compounds. Stereochemistry, classification and nomenclature of organic
compounds. Fundamental organic chemical synthesis and organic reaction mechanisms,
Physical and chemical properties of alkanes, alkenes, alkynes, alkyl halides, alcohols,
ethers, aldehydes, ketones, carboxylic acids and theirs derivatives.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 252  Organic Chemistry Laboratory 1 1(0-3-1)
Prerequisite : CH 103 Principle of Chemistry 2 and
CH 104 Chemistry Laboratory 2
Practical laboratory of oreanic chemistry technigues; including crystallization,
melting point determination, simple distitlation, fractional distillation, steam distillation,
extraction, and chromatographic separation of organic compound. qualitative organic
analysis and classification of organic compounds compound using theirs solubility.
Reactions of hydrocarbons, alkyl halides, alcohols and ethers.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 253  Organic Chemistry 2 3 (3-0-6)
Prerequisite : CH 251 Organics Chemistry 1 and
CH 252 Organics Chemistry Laboratory 1
Chemical structure, nomenclature of nitrogen compounds, heterocyclic
compounds, polynuctear aromatic compounds together with the study of theirs
synthetic reactions mechanism. The stercochemistry and stereoisomer of organic
compounds also included.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 254  Qrganic Chemistry Laboratory 2 1 (0-3-1)
Prerequisite : CH 251 Oreanics Chemistry 1 and
CH 252 Organics Chemistry Laboratory 1
Practical organic chemistry laboratory; reactions of carboxylic acids and theirs
derivatives, aldehydes, ketones, amines and phenols. ays. The study of nucleic acid and
protein synthesis also included.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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CH 260  Physical Chermnistry 3 (2-3-5)
Prerequisite : CH 100 General Chemistry or
CH 103 Principte of Chemistry 2 and
CH 104 Organic Chemistry Laboratory 2
Chemical energy and Gibb free energytaw’s of thermodynamics,
thermochemistry, chemical equilibrium, chemical kinetics, electronic and magnetic
properties of natural molecules, physical and chemical properties of macromolecules.

{Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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MA 101 Calculus 1 3 (3-0-6)
Prerequisite : None
Limits and continuity of functions, derivatives and applications, the

indefiniteintegral, the definite integral and applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 102 Calculus 2 3 (3-0-6)
Prerequisite : MA 101 Calculus 1
Ordinary differential equations of first order and first degree and applications,
improper integral, Laplace transform, Taylor series and Fourier series, translation and
rotation of conic sections, matrices, determinant and applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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PH 105 General Physics 1 % (2-3-5)
Prerequisite : None
Mechanicals, temperature heat and kinetic theory of gases, thermodynamics,

waves and sound.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

et 106 Wandvialy 2 3 (1-4-4)
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PH 106  General Physics 2 3 (1-4-4)
Prerequisite : PH105 General Physics 1
Electrical fields, magnetic fields, electromagnetic wave, geometrical optics
and physical optics, Modern physics.

(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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EA 120 Computer for Engineer 3 (2-3-5)

Prerequisite : None

Computer concepts; computer components; hardware and software
interaction; EDP concepts; program design and development methodology; high-level
language programming,

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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LR 241  English Language Practice 1 1 (0-2-1)

Prerequisite : None

Vocabulary and grammar at the intermediate; listening to long passage; speak
for expressing opinion; short paragraph writing.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)
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{R 242 Engtish Language Practice 2 1(0-2-1)
Prerequisite : None
Vocabulary and grammar at the upper-intermediate level; listening to news
stories, documentary and interview; conversation in context; short essay writing.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)
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LR 243  EnglishLanguage Practice 3 1 (0-2-1)
Prerequisite : None
Vocabulary and grammar at advanced tevel; listening to various kind of
considerately long stories; speaking for certain purposes; long essay writing.

{LLecture 0 hour, Practice 2 hours, Self Study 1 hour/week}
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ST 301  Principles of Statistics 3 (3-0-6)

Prerequisite . None

Review concepts of descriptive statistics and probability, probability
distribution, binomial distribution, poisson distribution, normal distribution, sampling
distribution, estimation and hypothesis testing for parameters, analysis of variance,
simple tinear regression analysis and simple correlation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 201 Fundamental of Materials Science 3 (3-0-6)
Prerequisite : CH 101 Principles of Chemistry 1 and
PH 105 General Physics 1
Fundamental structure of materials, materials properties, relationshipbetween
microstructure and properties of material, application and processing of materials such

as metal, ceramics, polymer and composite, materials degradation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 221  Natural Rubber 3 (2-3-5)

Prerequisite : None

History of natural rubber, chemical structure and properties of natural rubber,
field latex, field latex preservative, concentrated latex and dry rubber manufacturing
process and testing, natural rubber products.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 231  Rubber Chemicals 3 (3-0-6)
Prerequisite : None
Additives for rubbe such as vulcanizationagents, accelerators,activatorsand
retarders, antidegradants, filters, processing aids and other rubber additives.

{Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 232  Rubber Chemistry and Physics 2 (2-0-4)
Prerequisite : None
Chemical reaction of rubber, vulcanization reaction, crosslink structure of
vulcanized rubber, rubber elasticity, viscoelastic properties, and physical properties of
rubber.
{Lecture 2 hours, Practice O hour, Self Study 4 hours/week)
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RP 311  Fundamental of Polymeric Materials 3 (2-3-5)
Prerequisite : CH 253 Organic Chemistry 2
Fundamental of polymeric materials, mechanical and viscoelastic properties
of polymer, polymerization processes and conditions, examples of step-growth and
addition polymers.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 313  Plastic Technology 3 (2-3-5)

Prerequisite : CH 103 Principle of Chemistry 2

Basic rheology of polymer, rheometer, polymer additives, polymerprocessing
such as calendering, compression molding, extrusion, injection and blow molding.

{Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 314  Biopolymer 2 (2-0-4)
Prerequisite : CH 253 Organic Chemistry 2
Classification of biopolymers derived from petroleum-based andbio-based
biopolymers, examples of commerciat biopolymers such as starch-based polymers,
polyhydroxyalkanoates, polylactic acid and polycaprotactone, degradation of
bioplastics, Testing of biodegradability, laws or rules related to environmental concern.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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RP 321  Synthetic Rubber 3 (3-0-6)

Prerequisite : None

Synthesis, structure formula, properties and applications of syntheticrubbers
such as polyisoprene rubber, styrene butadiene rubber, polybutadiene rubber,
ethytene-propylene diene rubber, butyl rubber, nitrile rubber, chloroprene rubber,

fluorocarbon rubbérand siticone rubber.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week}
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RP 322  Latex technology 3 (2-3-5)
Prerequisite : None
History and origin of field latex, preservation of natural rubber latex,
production and testing of concentrated latex, stability of latex, chemicals for latex
compound, synthetic tatex, process of rubber latex products such as dipping products,
extruded products, latex foamsas well as rubber glues.

{Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

oW 331 nrnedevasiimaidndvoseaaswediued 3 (2-3-5)

Frvedunay : Ll

nsneaavantiresetldianilud 1y audfvessnuvis wasauldveseniney
1A MvedpvastRreaslamlud Wu ALl AUAUNILLTIRT AITUATLYILTS
SnYIm N1INTERI ATIUAIUNIUNITENNTE ATTURTUMUNNTUILTE ATIUET LASNNSNAEDY
duiRveaefined Wy AT AU UNIULTIAY AYILAUVIULTINTERNN

(usee 24l UFUR 3 Halus Anwdheauies 5 Faluy/dUnnm)

RP 331  Physical Testing of Rubber and Polymer 3 (2-3-5)

Prerequisite : None

Testing of unvulcanized rubber properties such as block rubber and
compound rubber, Testing of vulcanizedrubber properties such ashardness, tensile
strength,tear strength, resilience, abrasion resistance, aging resistance, and fatigue,
Testing of polymer properties such as hardness, tensile strength,and impact strength.

{Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 341  Rubber Processing 3 (2-3-5)
Prerequisite : None
History of rubber industry, two roll mill, Internal mixer, mixing of rubber and
additive, rubber forming by compression molding, calendering, extrusion, and rubber
vulcanization technigues.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 343  Rubber Products 1 2 (2-0-4)
Prerequisite : RP 231 Rubber Chemicals
Simple rubber products such as rubber coated fabric products, eraser, rubber
band, rubber thread, golf ball, tennis ball, hot water bottle, and footwear.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week}
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RP 344  Rubber Products 2 2 (2-0-4)
Prerequisite : RP 343 Rubber Products 1
Complicated rubber products and engineering rubber products such as rubber

hose, rubber belt, tire, electricalwire, cable, rubber to metat bonding, tank lining, rubber

roller, bearing pad, seal and o-ting.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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RP 345  Rubber Compounding Technology 3 (1-6-5)
Prerequisite : RP 231 Rubber Chemicals
Rubber formula and its definition, objective of rubber formulations,rubber
compounding design to provide the require properties, compounding design to obtain
properties such as hardness, tensile strength, tear strength, compression set, resilience,
abrasion resistance, aging resistance, fatigue resistance, liquid resistance, rubbermetal
bonding, cellular rubber, and rubber btend.
(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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RP 441  Management in Polymer Industry 3 {2-3-5)
Prerequisite : None
Basic industrial production, quality control, clean technology, basic concept
of marketing, small and medium enterprise.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 491  Seminar 1(1-0-2)
Prerequisite : None
Self and individual study of interesting topics related to rubber and polymer

technology for seminar in classroom.

{Lecture 1 hour, Practice 0 hour, Self Study 2 hours/week)
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EA 102  Engineering Drawing 3 {2-3-5)

Prerequisite : None

Lettering,  orthographic  projection;  orthographic ~ drawing  and
pictorialdrawings, dimensioning and tolerancing; sections, auxiliary views and
development; freehand sketches, detail and assembly drawings; basic computer-aided
drawing.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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Et 497  Co-operative Education 9 Credits

Prerequisite : as condition of rubber and polymer

technology program, students are required to
pass a minimum 30- hour preparation session.

The minimum practical work experience will consist of 16 weeks in a
workplace in which the work is related to the major field of study of the student;
students are required to pass a minimum 30- hour preparation session prior to their
placement in a selected workplace; students are required to submit a report of their
work study placement education and give a presentation in a seminar in the presence
of their classmates and academic advisors at the end of the course.

(Minimum Practice of 16 weeks)
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El 498  Independent Study 9 Credits

Prerequisite : None

A research study or a professional development project in the student’smajor
field of study under supervision of an academic advisor, training in research
methodology or project consultation is required to meet academic requirements;
students are required to develop a research or project proposal prior to undertaking
the project, to submit a fully detailed paper describing their research or project and
give a presentation by the end of the semester in which the training is undertaken.

(Minimum Practice of 16 weeks)

9499 NISANEWIBENMUVEERNOUSHANUTEWA 9 wihein
Jferuden audeulvvaumineds
mMsfnewiseinuielineususeUsana luamivideides dndnufeaie

Tasantsfinun deseematuanysal wasdnausnaiy Tneynduseueglummiureuvas

ansEfUsneivinsfnu e nnuvietneususnaszine

WftRkitenndn 16 dUa)

El 499  Overseas Study, Training or Internship 9 Credits
Prerequisite : Approval by the University that the proposed

overseas Study, Training or Internship is
related to the student's major field of study.

Overseas study, training or intemnship in an area related to the student's
major field of study; students are required to develop a study project proposal prior
to undertaking the training, remain under the supervision of an academic advisor,and
submit a full report  on completion of the training and give a presentation by the
end of the semester in which the training is undertaken.

(Minimum Practice of 16 weeks)
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MG 200  Introduction to Business 3 (3-0-6)

Prerequisite : None

The study of business knowiedgein many aspects such as business
environment and business models, business administration personal management,
production, marketing, accounting finance and insurance. This basis for understanding
the concept of administrative actives in the fields of business in order to guide students
for study in specific business areas.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 312  Polymer Characterization 3 (2-3-5)

Prerequisite : RP311 Fundamental of Polymer Material

Principles and theory of instrument for polymer characterization including
preliminary test (solubility, density, flame test), gel permeation chromatography,
nuclear magnetic resonance spectrometer, Infrared spectrometer, differential scanning
calorimetry, thermogravimetric analyzer, dynamic mechanical thermal analysis, electron
microscopy, other new methods for investigation of polymer, sample preparation and
data analysis

{Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 342  Maintenance of Polymer Machinery 3 (2-3-5)
Prerequisite : None
Study in  principles of maintenance in  rubber and polymer

technologymachinery, lighting, electrical equipments, motor, control system, power

transmission belt, gears, and bearings, Maintenance planning and scheduling, including
repair and adjustment

{Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 411  Polymer Blendsand Thermoplastic Etastomers 3 (3-0-6)
Prerequisite : None
Miscibility and morphology of polymer blends, factors affecting
blendproperties, compatibilizer, examples and applications of polymer blends.
Definision and classification of thermoplastic elastomers such as styrenic block
copolymers, crystalline multi-block copolymers, and hard polymer/elastomer
combinations.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

aw 413 woReilwssnay 3 (3-0-6)
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RP 413  Polymer Composites 3 (3-0-6)
Prerequisite : None
Definition and classificationof polymer composites, rubber and polymer
nanocomposites, types of reinforcing agents, polymer composites fabrication
techniques, interfacial adhesion between reinforcing agents and matrices, mechanical
properties of polymer composites, characterization and applicationsof polymer
composites.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 442  Adhesives and Adhesion 3 (3-0-6)

Prerequisite : None

Technical term of adhesives, principles of adhesion, adhesive
function,properties and surface morphology of substrates, theories of adhesion, surface
preparation for adhesion, natural adhesives, adhesive component, Example of
adhesives such as polyvinyl acetate, polyacrylate, polyester, polyurethane, natural
rubber, nitrile rubber, choloroprene rubber, adhesives for metat bonding, and hot metlt

adhesives.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 493  Selected Topic 2 2 (2-0-4)
Prerequisite : None

Study of interesting and new topics related to rubber and polymer Technology.

(Lecture 2 hours, Practice O hour, Self Study 4 hours/week)
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g 494 msAnwiidoaule 3 3 (3-0-6)
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RP 494  Selected Topic 3 3 (3-0-6)
Prerequisite: None
Study of interesting and new topics related to rubber and polymer

Technology.

{Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)



11A8.2 65

AT AENTINNNNASY ANENY

= o

3.2 YOAWUY LATAMIRIYE4@1R5E

”
“ o B o B
TUNITUNIT [mnsifinteunangadiingd
L] Fi

|
3.2.1 amsdfSuiavaunangas | r;‘iﬁ%'ﬁ?EEB ............
i | dumde Fodna AR 1YY dusamsdnwr | U
N4 N
AWIn13
1 | Hw YegATUM 7 Ph.D Polymer University of Akron, | 2543
AENIINSY | SaunIuu Engineering USA.
MU Tanenans aInTal 2537
UWINEEE
2 | e AT MWL Iermansuaz | unninendoudina 2546
maniansy | yade wialulag
WodlNo3
M. wilgramngsy | wwnivendedesvd | 2543
3 | 815 UATIUAED D. Ene. Materials Nagaoka University | 2551
Junsd Science of Technology,
Japan
Ml Wanduszand uninendudoslval | 2543
;| mu. Tanmans uivendudedwl | 2537
a | 91158 UNAINITITIOU Usa. wiAlulad uwmvienauasan | 2552
wsals wales upIUNg
M. wiAlulad UNINBEEAIVAN 2548
WORWDS uASUNS
M. Inerenans uminenapasual | 2545
wodluas UATUNS
5 | 81 unilarssu M.A. LAl univendodeslwl | 2553
wiUsvans M. IpEanay | uuTivendsuiieg 2545
wialuladwed
wos
M. LAl wmiviendudieslml | 2542




1ae.2

3.2.2 pwsdusssmangns

BAFTRNT I

# | duminne | Foana augdl | awnden | duFamsinenan | U
FWIM3
11509 wned AW | Drrernat. | Textile University of 2547
AEnsnse | daese Chemistry Innsbruck, Austria
WAl naeaniwe | unTivendouiing 2540
Awad
M. il mTIEdtauLnY | 2536
2 | 29138 WNAT WA, Tanenang PIasnsevTINe e | 2551
il M. maniwe | Quaansalvivendy | 2545
FouAmu aadszand
wazmalulad
A
ML LAl wwiivendendediug | 2542

66



1UAD.2 67
& Y
3.2.3 81R158KEDU
o o ' P o a o & = 3
@ Fuuuanng Yosng RO A1v1391 AFansAnean Y
FUmng
1| H Wwignuwan 9.0, TANTIHNI swingdemalulad | 2550
aans1ngd | wutlew HILABUNAITUYT
4. AAINTIUDIMNG uivendmvalulag | 2546
WILABUNSTTUNYT
SR FHINTIUNURT YISty 2544
2§ Hae WwgvETy Ph.D Food Engineering | Asian Institute of 2553
ANENTINGE G P ERLI] and Bioprocess Technology,
technology Thailand
WAL ARINTTUBIG wuTiendmalulad | 2546
2 o
WILDOUNEITUYT
WU, FHINTIUBIUTS BATINEIEINIZION 2543
WnAananTEle
3| g TUEHIREE WA, Ymnssweiona | wwinendatiodwal | 2553
ARSI VARG NEA AL FAInTTanaey wwivendedoddval | 2546
W JEngsuAsasna UWTIvenge 25040
guasvEil
4 | i YNNG WA, FAINTUAIRana UNTINEEY 2556
ARSI TE Unyleylvigy FEINTIU WWealul
I3 inSoaLua UUVINENEY 2547
= = Y
WL, Fenssuniaseud | ol 2544
anthunalulatsny
149A8 INBUTANA
WEN
« = a = o w 1
5 | @1915d Y9ITRINS LR, JAInIsaASaINa wnvinendmogtvl | 2555
AMLRAY
.U AAINTIUDINT TV SR TR IR Es) 2549
6 | 91sd ynaAlsal WL wialulagwedwed | ywivendpaEsuan - 2503
ATERLH uAzuNg
Y. alulatiung PUTIENAREUaN - 2539
upuUNI




uAn, 2 68

4. pedUsznauiefussaunisainasuN(EwRaRnEMTaNSRNUAsUsEvA)
b2 n:l ot =, =y = 3 L2 1 o =y Qs n’; ar v
nenusesnIitudfieasiivssaunaniluivid@inioumdignisianuasa fellunangaslé
fmunsein 2 497 anhafnw sglunguentiiu Tnsegnauiiieariv 1o 498 msiSougdass
Y58 19 499 A1ANET MEBHNTU S BEnauIUANUTEINe
4.1 wnsgiuRanIsseuivasUsEsunIalnAgu
e islusantaiisuiussaunisalnaminiuedndn figiatl
1) dinwrlunisdfiianuatnaniudssnounis pasnauiinulalu
at I3 [<] = 2 = - r.g
wannseududulunsGaugnquiinndsiu
el a4 o 3 W o
2) gimmsmmgmwumLwau’\"tmm’fjay,mLﬂesmmmzau
3) fhuyeddiuduazannsaiusmiugoulen
4 fsudeuity asitan uwazn TG INYeI0IRNT AABATUAINTTE
USumlmdnduaniulsenaunisia
5) flenungtlumsuasseentazinanuanaiasseldusylosdluanula
4.2 92978
= - =1 5 P | = & el e
Tuaran1sAnwaf 1 vie 2 veeduli dasauiiuyeureIs1 Il iuiatey
waANANS
q
4.3 N15IMIATLAZAITI9EDY

snunahauemihenuidiingu TaeldufiReuliiesndt 16 dan

Y = v o = Py Y-
5. YamuuAAEINUNITTINIATINISUSaUTE  (a13l)
@ af P P = [ o o S o
fInfinwiaonisgu 78 498 mmaugaa'ﬁmmmwﬂmwu‘lﬂamamwuw’tumswﬂmwu
8 r<t q' [3 173 b 24 = s di' at } 24 = = 3 =
maqtﬂuimwmm;aLuuﬂ’ﬁai'mmamuwsJmawmmmumumﬂiulaammaxwaaLum Toadl
Srunufsailasamiiiiuz au uaviinernifenidenugUuuuiaysyesnatimangasiiue
aeLATIRSA
5.1 atesunulaata
Tnssrumaluladenauaswediwesiindneaule annsaeiutenguipbuntdlunts
o ﬁ’d 2 -3 = Ei‘ a o
lpsestu Uselestferldfuannisviniasesu Sveuwalassauiiauisavirdnisnnelu
JEHEIBTNIRUR
5.2 wesgusan1aEoui
o = ° 1 @ e = 2 o Al : o
dndnwansnsovinausiuiy demmdervglunsldieiesdiouazgunsailunisin

Tasanu ensnsoysannisarminisimanaluladersuasweaules



uew. 2 69

5.3 92978
Tunan1sfnei 1 ¥sa 2 wasUnisAnen 4
5.4 RTUIUNUIYAN

9 AN

5.5 A15H3BUNNT
1) fmssmusdaluanisliduSneaneansdnuinwlasenun eg L

~ at 1 2 ar f
LLﬁ%iJW'B@EF'%QIﬂiN’]ﬂIWUﬂﬂﬂ‘M’]

]
=

2) %”mm%amqﬂﬂ’mim%mﬁa‘iﬁaﬁaawawiamﬂﬁifa'm i viguagunsaiiniosle

‘Lﬁaq”luan'lww%'aﬂ‘ffmu
- ar @ <t %) ¢ T =

3) 31mivgLLammﬂaaﬂna%muﬂﬂnwﬂumﬁﬂuqﬁmm wwedla anseil masmnng

PNUUDALIAN
5.6 nszulunIsUsEIiiuNg

1) Ussidiuamniwdelauelasinnide Iﬂﬂmm’;‘ég’@f‘%’uﬁﬂsnawé’ﬂqmu,azmmié
o e = o 1
AUnulesumelulatsnalazwodilued

a W iy ° ¢t e
2) Ussiiluanufinuinnisviilasenuy Tasenasenuineaiulasaiuys 13

ALNPLAZAINMTTIN S9TUAY IV INALLONENT

=

3) dszunsinaussanuidslunuoiiiay Ba¥NITUIEUSAIBITTIRAY

¢ Par A

Usznou Tesenansddiulaveundngniuazeninsgivsnuilaseiun wagornsdbuitiendos

u

Aulassau lisiin 3 ewdugssidiung



uAn. 2

70

= o =
waal 4 wansideus wasnagndnisasuuaznisUIHiiuNg

1. MIHAILIANAN B RAYYINANY

o

AMIANTSNLAY

q

nagnswsananIsuYasindAne

2 ar

1. Ueudinflidnuasfude neeu

WI9AY LOSAR NSNS

n
1

2.

auns

- daewnnmsiaialassnistindng

nsdavhgudeyainfneiidissfans

Mgndeyalunsdanguiindnyt edenlegsruy
Totorial

. maemalsvanduiusianssutin@nen iussvsnm

- dasSuanuduiusszninatindne) 919138 wasyrang

. umudnurssutndnwavatiuapliiilonafiouas
iRanT s

asduasulddnfnuiiniuAnafreassduasngn
Langen

sjsadrstiudelidanmduudomieienis weliiianis

gauSuUMNAEUDN

2. funrefih

n
1

4
agns
. daasubiindnwivaniunsuivsdans wu 5d SWIH
-~ [ YN = 1 «
sioliiinnszuiunisaretialuszuy
2 v ool 1 = ar LS P
assvslidunitunisdaaSivinuesnunsdeans ans
WaeBan wagn1sidou
dauliiindnuidnwande vdnmaul] uaznanU{um
dugduliindnuldtindinveuaziiszaunisalivyuu
L) A ar 2/ 1 =
msudmsasdeuiiindnwdesd insavainenta
finssiaganAmg
aduayulitindnuniinsruiun1sfauazaienen e
o W

[ -
VJuLae Lasinde

b -, ¢ﬂ! =y A = 2/ o
AINNANTIUNIYINTT L'wai,aﬁmi'mm’wmﬂmﬁuam




HAD. 2

11

AnENw LAY

nagwsuienanssnvasiindny

3, fuanududiigussey

55554

nagws
o v P [% =i
1. WA ean19n1588819A1UAMS TINAMUITALLAY
VilfsTe
2. daetulviinininnssugnisuion
@ § vala o - v e ° o el ¥ a
3. FalvdiAanssuinedesiunnhamsssuuufiRlaae

4. PTABAUNTNAGISIH Y3essulufenssiunig

4. MUN TN SEINA

nagns

1. duguvinussunivifesesfunsddnamsine

2. Wauafanssuuanvenisuduntwilduiniunas
gaapdesiumindeansvoanguthwneg

2| ar - ¥ e b m
3. t‘ﬂ@iﬂﬁiﬂﬂWWWQ‘U\'J']U']%']ﬂ'ﬁzﬁiﬂuwu\“ﬂﬂ?

5. aruwmaiuladansauing

nagns

1. Wanngudeyataynsioanstiiussansnm

2. wanlusunsaliiiu interactive

3. msadransegelalifvAudinndanidiudulunnsli

94 2/
ﬂ;as&almwugméua;ga




uAe. 2

72

2. nMsWRRANSIsEUudaEAY

2.1 ¥UIAITRNE N KEIRIYRANIE

2.1.1 AIUANSIINTILFTIN

1. WANTTHUFAUAMETINLAZIIUTIT

1)

2}
3)

or 8 o =

fenuatiuarioulunidivinig sededasie Heassial

wrlateviegdu

5y sseraina) wazduReuaURenuLDY AmLLaAsEawIRRDY
s a e o ep =f =g P

wrTnanEYegdu dArflilisanuiauenia saudassiloudas

ngnausiludsny

< el @ = v “
2. ﬂﬂq‘ﬂﬁﬂ'ﬁﬂ auﬂ?ﬂumﬁwmm ASLIBUIATUANTTIULASAIBGIIU

1)

2)

3)

4)

5)

6)

7)

8)

hFl q
]

Dalendlindnwrdannssuimduysylavdnedia uazians
fansiliuenn N300 wasANMdYEaz
Ugnilalviin@nundisuideuide Tnetiunnsiddudeulingaaa
narnsasuaelunaifismun
dauniniissantuiuiaveunenulatuasdenuluszninens
san1si3eunisaeu lasendiagnaa1ndanun1Ialaie unuaw
AULR YIONTAIRIOEN
UgnilslitinAnwusaniouwaryfUaeulvimunzas gndesniy
seldpura N TING 1RY

aamm'sm'%"mqmﬁﬁu P3esssulusynitansannsiseunIsaey
{ReEnFoE 19 INENIUNTTAITSY UNUWELLR Y3onTisi10819
\FeyInensgiivszaunseiviediimemauinng q ussengiiey
enfuaiuosi ausriiimainyufial joR
dnaSilinAnuidisRanssumemanimherunielulas
MEUDNUITING 18BN

Safansrusngosdndnuifinusssy a3essu vusslevdde
Frunaziansruduaiunisugniledndygralunistoussles
Fapaniuiid
nsUszngRnuduuuuesiiivesotnsdluduguossuuay

F3BTTH



uAn. 2

3

3. nagndmiUssiiunanseuiinumusIsILaza3es TN

1)

2)

8)
9)

UsgifiuannngAngsuveagisausewiniuisnmnisseunts
#ou
Ussifiusnendilazuuaumngliiiliinadunudsmieny
nau
%haﬁLi‘sumnuﬁﬂaﬂ'1auaﬂﬁﬁa‘qutﬁm%aqﬁuﬁaﬂﬁmm
Andnulaslduuudisavsodunteal
Usziiusnnsirsiuumsid s aisuarn1sdasnun s
Usziiiuanuansiinginfanssuesaindng)
Funawganssnvestdnfnwilunisufofaungszlousas
Fotusng o adeseiilas
Ui:ﬂLﬁummmuﬂizLﬁqu?‘mﬁmmsL%’ﬂéauﬁﬁmﬁmﬁtﬁmﬁm
UANIETILAYIVTTTY
Usyiuannuuuadeuiiaeduiie el seiuiiaados

Ussiiinanduauindneniiinsaialunisaey

o @ € ar et w w oo oa 9 a
10) ‘U'ﬁ%ﬁl,il‘lé%']ﬂﬂq‘iﬁuﬂWNWUﬂﬁﬂwau“'}ﬂawLﬂEl'J“U'E]‘ﬂﬂ'Uﬂ']i

1
o ol

ﬂ’é}ﬂLWIiﬂﬂmﬁi%‘ﬂiuaz%%ﬂﬁiiﬂ“ﬂm%‘ﬂu A58 UN1SADUNBY

L4 = ) i PP
81915y LLE%&J’ﬂﬂiﬁiﬁWQﬁW\ﬁLﬂuLLUUﬂﬁJ’lﬁﬂﬂ

2.1.2 funnug

= 2 04 4
1. HANTIRIUIAUATING

1)

2)

4)

= =" ot A ] ar ﬂ’l =) dl

fianuanunsnesutenannisiasngendiagluiiieniivg

AN

= dv “x e

fanvatuisalunisuszandszatuiianiluanuivdndasg
o o 2

dnivneIT8Y

= =% 2 £ 28 s Aﬁl

fauautsaUTsiuasasuAmMA IRt LaznsUTULLaEY

E o das
Hau AN

=t = = 2w ar i a = o
UANMUAWIDNSTSY ﬂﬂixLUEI‘UEUE]'UQF’YULﬁﬂ?’?}}@\‘]ﬂUﬁqm'\?‘quﬂW

¢ s o W =t [ 7)) e
2. naEg'wﬁm'sﬁauw“hiwm!u'm'ril.‘iﬂugmuﬂfs'mg

1

nsaeuvatnviate ULuunEuTuEeu LU MsuTIene
Anun1TeiTIans unuvanud wudu seznslalenaln

Aiauldinsuanswdaiulazdnaueddy



HAD. 2

3)

d)
5)

7)

74

2t 17} o 5 = 4 g mi <] ar
msAuaikeriheruaselaznguadeiilutagdu
wazgtiauiiauaul
mseiuedunguinsiuiiamiiioumnyssaudssauiy
WanvauLngIted
nsdeuinnanunisaliidasn@nyienaaii
mit%ay,s;’fﬁilizmﬂﬁaiuw‘simﬂLLasﬁfmmmawﬂi:ﬂtﬁu
mmé’ﬁlﬁ%’u

ar & - oy o = o v
miteaudnisieuimenueniewdtinieu;
JRNTEUIUANITFIUNTABUTRINNTZUIUNTAN TATITNas

n visluseiuyerauasnay

3. 38nsussliumanisseuiiiung

1)
2)
3)
4)
5)
6)

7}

naedeunannisiasnged] leenisaeudesuaslingiuu
noeauleansaeutalisunanIrLazdaiena
Uszdiunasnasvinnuilasulaunnegias e aua )
Uszdluanfianssunnsounsadaunanluiaa ey
UzliuangieeuNan SNy g uenan Ui
Usziliugnumiuianianss n1s3suntsaeundnlgiseuly
L7s =

ORIt

- = [ = v o o e ot o v oo
Ussfiugnuuudsudiuausidawsedlidmiuindnsidald

USMsaudnsIeug

2.1.3 vinwsystlyan

1. wansssudiuineemestyan

1)
2)

3)

fimuanumalunsldszuvAniiimined dueseikasinindia
- ¢ vy s e oA e S
fiewanantunisuszgndannuintdsuieudlvlgmiiatiu
° as &t o & 17
waziluysannsfiumansdu 9 Mneades

flauaunsalunsussfivasussiularaieswaudinild

= b4

2. nagnsmsaeunldimuinFeuiauinusmdegn

1)

aJa‘uwmamuﬁﬁ’mm@%‘au‘lﬁﬁmﬁLﬂi'}a‘,ﬁ Fuassiwazininy

Telaeldsduuunisaouivatavan



uag. 2 75

2) defansaumsBeunisaeulifiseuiilonavisyndniiuglunis
wAledgun 1w nasiSsuiuuuuilulegmnn (Problem-Based
Learning) w38 nsiavilasanis (Project Based Learning)

3) dafanssunsBeunsasulifeuiilonaysunisaugiv
aaniou 1 16 wu mAnUfTR3e nsvinsdldnw nsefivse
nau nstFeuduuudidiusan massuiananiunisaiass

4) wevwnelifiieuihnevuduaidoyaluaiviasmdnd
Fuq Mirtenihumysunsieaineadanuslvl

5) fananssunmiounsasuidunsitoiieaiesdamuiil
(Research Based Learning)

3, G8msusufiunantsseuifineenmedygn

1) UefiaInn s RREUTINITAEUEDY NFHEUNNIAA UAENTS
gauluaienia

2) Yssdivaneudildfunounsonsnunguuaruiies Wy
Tassnvemmiddeiiueumng

3) UssfiunnwginisuveddiSeusswitnsdaianssunisisounts
GO

) Ussdiumavinienssuniaidounisasuiidaluieieou

2.1.4 fusnezauTuRUSTnieyarauazaINTuiinyay
1. wamadsuifuinuaruduiussvinyanatasauiuiavey

1) fRedriindeniseniifildTuusunneiislussduiiaanuay

8IANTS
2) ﬁmma”lmia‘Lumw%’Uﬁﬂumiﬁmu‘ifmﬁug’{ﬁuaguuﬁfugm
YBINTFHUNBATMUANANUAEAMAITBIATIUNA TNV

3) ﬁm'wmim‘flu@’ﬁwiwmﬁaE{%uuam@ﬁ‘imﬂ@wﬂuamum‘étﬁ
7199 LamenaLmvay

) fewanselunsmasusesiuRngeulunsdoudifiewan

ALLITITNUITINTT MBS IUNTN



HAD, 2

76

2. nagnsnisaeudildwannsGeudfituinuzamnuduiusssndneypaa

LATAUSURAYDY

D

2)

3)

6)

-7 =y = 4 2@ 2 1 4
Fafanssun1siFounisasuiniuntvhoulunguuwasauides
Udusiudsewinyana 1wy nsszauawdaiiy nsefvey
=l q = ar @ o o e
womsduuufefulsziduntindnwauls
aeaunsnSosriulinreudenulewaraInnig nsiluyue-
Furus Nl RiussInredesdnts nnsusudadniuane
2 o wed o
wIndeu MIvawTuiaw (i
fnusnisvineungalaslidndnwisgudsudulugings
AUNTNNGUUAZETIBNIURS
Ugnildlifienuiuliaveusientiinlaiuluaungy
Dalamalwtindnw idaueaudamiu lnensineiuiieias
eunnuilauusurineliruaIn

1 = Qs = L) = at = UA
duedulindnumnaueawdniuassuilnuRaudturesibu

3, nagnsnsuszfivaansdeuifuinuzanuduiusvinyananay

ANNUSURAYDU

1)

3)

4)
5)

7)

UigLﬁumnmié’l’qLﬂﬁwqﬁﬂﬁmmzﬂ'ml,amaaﬂfuaqéﬁﬂummsﬁ%
Aenssunguuaruidediujfiiudsvityeea
dszdlulreieusiutunazenasdfasulunisuansunumues

=, > a 94 P ~ [YPR] 2
madufihuazdauluaamnininmaiouiivainvany TogTls

. . e Ve [ el

wuulssdiunginssuanaaldudinasynuia

=y 5 ] 1 A at
Uszidluanwasnuvednguuaznauvesysoulunguildiu
yaunanglvivineu
Ussifiuannmssenumindudsulaseiisdiaeusaginfng
Usziiiunaannuuuysedivnuleasasianssungu
Anenunsiieunguuesindnyidusves laansdunvaluay
Tuinwginssumdureynaa
z‘{qmquﬁniiumﬂmiizﬂummﬁmﬁu AvsaRUIIENIBNNT

AunnarvudinEanisussdiu



uAa. 2

77

2.1.5 gquinuzn1sTinsey W@edae ansdeasuasnisiwmalulat

GREGE G

1. wamu’%aué’é’huﬁﬂw:nﬁ%Lﬂi']zﬁi,%aﬁum ANTHREs warn1slY

malulagasauwnea

1)

2)

3)

4)

=l A o a - <
Fauaunsadenldinvenianiwinasduuun1sdeansn
RETRER Y

=t ar =i k2
faruaruisaldimeluladarsauinalunissaviiudeys
Anrofieens Tansuaviinauadeyale
fiaansownelannadd wasmadiaman gty
lumsfnwduaiiasgilasitauedssisusing o Ia
feuanansalunsduat meudmedndsnmsuazivdn

AIUAULBY

¢ o ¥ o P v ¥ @ a s 0
2. ﬂﬁq‘ﬂﬁﬂ']ﬁﬁﬂuﬂi‘liwwu"lﬂ'liLiﬂugﬂ']u‘ﬂﬂ‘tﬁiﬁﬂ']‘iﬂLﬂi'l::"ﬁl;%ﬁﬁ'l?&ﬁ'ﬂ

A1sdeaT wasn1sldwmaluladansauine

1)

2)

3)

7}

Qs e

SaRanIsUNITEsUNTSERUTIUATE NN AL NEn5EREaNS

©
Qs

wianane M3l wagnailisy
v A = o 2 90 o v v %
FafanssumauunisaeuilalantdligFauldfuaimaiug
Tooldnaluladarsaumne
ar o =4 o 1 = o = A o
FafanssunsiFounisaeuiiduadulvgidouauninbenld
weluladlaTsaumataznsdeasivainvaigUkuuassnTs
@ a ~ =g o ar w2 i 1 v ol =
FaRanssunsBeunageuiiliindneillonanunin (Gaulies
foya wiaumsddundsiiuesdoys uazanininauali
foudlalfegragndies uaslifnrudidglunisdnadaumeasiin
v a =t = o= P v
FaRanssumassunisaeuiduasuligiisulaldammansaly
nstnaiiaeada wasmandinenansiugiususzgndld

v w o a8 w ° P |
ypumnenuifesrua i deya i asiazditEueuine sl
msdindulavugndoyasazdeyadsingy
upunueuAuatasdaminnwdsdeyanis 4 uagld

TnAnwIiENewtNTU



uAe. 2 78

of

3. nagundnisUszfiunanisiieuidiuinuenisimseiidenney a1
Aed1s wasnslumaluladansaumne
1) Yszifiuanadanssunisisunisaeuninluisadeu Wu n1s

dunangAnssunaauton

2) ‘d‘;zaﬁumamnmamummé&%‘auﬁagﬂu:uumiﬂflLﬂuamamwﬁw
5 = d' &3 1
Fuisunazsaumlugicy

3) Usziiuarnwedanisinauslegldmaluladasauina watla

VEdn uazndiamaniiugu



1AD. 2 79
2. 2upuilEaInsnIsaeaniuRave IR IURaNSEBLiE 189w
(Curriculum Mapping)
83 FuRUETIY A fuvineevng | Aauvinee gruvinezlunts
HATIFETTY Uryayn ArsEug Fiaszideiaay
TN NYARAKAE m3lasns uagns
anuuiintay Uinalulad
ATEuwmA
1 2 3 1 2 1 2 3 1 2 3 4 1 2 3 q
1. wuandedne iy
- ndvdauaand
@i 021 Armeans ® o 0.0 O @ e ©® & o 0 O L
$ulia
Uszdriu
AM 022 B15uEII "B B B ® o O|e|@e| O ' 3K ]
lan
av104 mubu: | @ @0 | @@ oo & o OC|(O|@e|® | O|O
Fawedou
AN 307 daAuuay ® | ®.®®| 0 O o oo o o0 @& 0o 0 0 O
Jaussa
e
n 32l LAswgie ®  ©& & o A B RE KRR A RE JE JE AR
waLiosay
WAL
fabu
@ 101 \sugrans ® o ® & o e ® | O (@ ® O ® 0 o0
e
FAnuszdriu
WREAY
Yyeneunti
- nidyyserand
@ 01t Wiy B E BE B 2R @ [ B BN [ BE AR |
AYTHAUNT
Aats
012 Iwinentu ® o & 0 0 o oo (0.0 @& @ 0
wiiingTu
syl

nuemg : @ armfuiinvoundn Qrruiuliayaused




1A, 2 80
1839 fruansssr | Auaond drudinusne | Ausiney fuvinuzlunig
waTAITITY Ueyeun arduus AinTisideiuay
FEWTIYARALAS maasns uasnag
aruuiinyay Tnalulad
g
1 2 3 1 2 1 2 3 1 2 3 4 1 2 3 q
mo13 rurwie | @ | @ @ @@ o0 oo o0 0 o ®
ATIATEIn
A 180  Aaluy ' BE KL IK e e ® e|®
AYI3AR
aisasid
/300 @anduny | ® O;® O ® | O e(®|O ® O
el
Vg
an 305 Ussidenan | @ | @O @ | @ e|j® | C|e|® O eoe®
uay
AN
UBIEIUUT
- ngudnnEn
A 031 RSk O|O0O|C| @O el oo |0 0l0C|0OC|@®|O O
e
avidl  pwdnge | @ | @10 | @10 ® | O ® O ® O
ﬁu_ﬁgul
w142 awdnqu | @ | @O | @30 ®|O ®|O ® O
g 2
mzal  awdnqe | @ | @00 @ C AN CRE ) ¢ o
134
Tnendnens
ey
walulad 1
- nguAvineand
uazadinAnEns
we 101 Lussiie ® o000 @ ] ®
Tim
wiot  Avedaed | @ | @9 | @@ e @ O|0cle|C|o 0o e @ @
edin

winewe : @ arwiviinveundn Oarmiuilavaused




uAw. 2 81
Eal Ly AruRMEST Frunal dmudinwsvng | Avines Fuvinezlunag
IEEAEERT Uayeyn arudunug Arsenledanay
FwingyARALAZ mideans uavnns
auiuiiarey Hiwvalilad
FTEINA
1 2 3 i 2 1 2 3 1 2 3 4 1 2 3 4
w102 pgWann o o o 0 |0® ool O[Cle|OC| e @0 @
Svenengas
1%3kd
winlulaf
@101 Jenssu C|le|le®|® O o e e|e|O|Cje|OC|@®@|D
iaasilu
Fimdszdriu
19102 wWEEE Cle|e ®| O ® o o|@® | O[C|e|C|@®@|O
Wty
DIMITHATE
014 mafiudu c|je 0 @ ® | O @ e |OC[(O[C|e ®
asfmeiLite
MsANYT
w4 100 WaL SHK BECRE BN e O|0coleje® O|C|®;®@ 0|0
dmu
FioszdrTu
2, IR NANE
- gAY
Ay 101 winail 1 oo 0 O oo o000/ 00 0 0 0
102 UpRmsedl] @ | €| @ @@ oo ® oo o 0o o o & o
AL 103 venwel ® ' (e o O o o oo 0o/ |0 & & 0|0
Au 100 uitEased 2 "EE B KRR ¢ oo |00 i® @ .0 O O O
pu 210 wilTesed "B BE IR AR o & oo/ 0 e 00 0 o
au 251 wilBumi 1 0|00 @ ®| o Cje|e|0Ci® ® @ &0
f 252 Uil ' EE B BE BN "IN B R JE AR O|O|®
Buwdd 1
sy wiwai: @ | @ 9|8 e AN RN RN BN O|lOC| e
ps 250 UfiBosed ‘AR B AR AR ® @& o (o o o Ol0| @
Buwidd 2
a0 widwand O OO | @ | @ oo | O|Cle|OC| e @ & @& @
fF 101 uRBRHE 1 e & O e @ Oe|e/ e/ ®|O/O|0Cj® O
Af o102 WABRHE 2 O ® | O ® O ® O O|e®

ey : @ arudufinveunin Oanuiuliatausas




une, 2 82
T3 FURMETIU Frunng fuvineenne | duvines Furineyluns
uaAsTIY teyan ATIUERAS assiilledaay
szwinaynAauae nsBeans wasnng
auuiinyey Tdmalulad
#sauLne
i 2 3 1 2 1 2 3 1 2 3 4 1 2 3 4
Wwa10s Tandwlii | O | @ | O @O Oje|O|OC|@|OC|OCjO|OC|®|O
Wa 106 Tanawmlic: | @ | O | O[O | O OO @ |00 @O |O|@®;010
w120  eeufuead o oo |@® | O Ol | OO OO |@®|O|OC|O|®
dwiimng
Al zar  asdann e (& O @@ ® @ @ ® O ®
iy
ANy 1
py 242 msiaan ® & o 0 o ® ® ® M
g
nwangy 2
Al 243 n1aWann e | ® ® ] ® ® ®
finye
MEange 3
A9 201 wanana T EE K BRE AR ® @& O e @ O(C| @ @& @& O
- nguduaentedu
uw 201 Tamenand o e . ° ® ® ®oe
ﬁuﬁﬂu
ow221  gwssad | O | @ ® @ [ AN Oo|le
gw 231 sl e K ) ® e [ ®
dmiuan
BN 232 wpiuey i@ e:e L ) ® o
FNands
gv31l  Yagweduei | @ O | @ @ | @ ® ® O ®|0|0O oo O
Hug
gw 313 nalulad O|e® e ") K] 3K
Wanedn
gw 314 wedwed o e o e ® o0 ol e
Fanm
oW 321 o ® @ e e ®| O ® @ @ [
Fangu
o322 walulai | @ | @ ® o ¢ o OC|e|j@|Cj0o|® @@
gN

vy : @ armsufingauvan Oaruiuiianuouses




ups, 2 83
s34 ATURUTTI AuAtneg Faineewns | Auvinee FmvinwzTuns
uaLITESII Yeyayn AUTUAIE Aiaswiladiaay
FywinayARaLaY msleans uasntg
Avuiularau tmatulat
TR
1 2 3 1 2 3 2 3 3 2 3 4 1 2 3 q
UW 331 AnsvIedau O|l e | O|e|e ® | O ® | OO0 ® 0
IR
Handaasens
razwodlued
g 341 NIPUUMS CHN BEeRE BE J @O @O |0 ®|® O
uilsyueng
aW 343 HERSeona ® e |0 ®| O ® 00 ® O
1
pw 344 wAafnsen ® L N ® O ® (O[O 3K BES)
2
pw3a5  walulains | O | @O | @ | @ [ JCH RN REChEeAN ) e|®|O
DENGATLN
gwddt  nisdenns 0| e e ®:® o o (o0 |0
AREINNTIY
wodlad
gw 491 S Ole|C|le|e® e|le OC|e|OCjo 0o 0@ ®
M 102 ey O | e [ ® O @ O|lOi@]|O O
NI
78 497 dvwhafnun N BN BN NN C|le| O e @0 ®#| 0 8|0 &
19498 A1SAAW CEEBERBE AR oo . o |® @@ O ® & @& o @
Dase
19499 neinwivie | @ | @ @ | €| @ Ole| O | @@ O|®| OO0 | @®
Ana wie
HAnausu
AU TEINA
- ngsdvnaniden
m200 awiiles | @ (@O | @@ o @ ° ol|e
Wenfugsia
B 312 ANSATIR ® ® o o ® O || @ o ® O
ANWREIANIE
yaewadies

winowme : @ anaiuliaveundn Oarwiullavauses




iae. 2 84
$18739 ANIAETIH Fruaamg FuvineEnig Fuvineg fruvineglunis
GERCHTEEH] deyan AW Aasrehdsdinay
sendtayprauas msfaany wasms
anuiufinueu Ttmalulat
ArsduwA
1 2 3 1 2 1 2 3 1 2 3 q 1 2 3 q
w302 mahpde | @ | @ e |0 [ BN e ®
\3nednana
wodues
awdll  wodwedwey |[O | @O | @@ ® ] O ®
uazma sy
waneding
analmued
iwd13  wedweddms |O |@|O | @ | @ ® ® O ®
Useney
owa42  pwazmsien | O | @ O 1@ @ ® [ ] O M
Uszam
uW 493 AR e o e e ® | O ® o
waifeaula 2
aw 494 AN e o o o ® OO |® O ® O ®
wrdeauls 3

e : @ anuiufiaveunan Onrwiuliaveauses




1ae, 2

wined 5 viannudlunnsusssiupatindnen

1. ngsudeuvievaninaeilunislisziuazuuy (nin)
Wvsmnasiunis e suazuusutetsiunmanedoudls 1wnenfneseay

U3auey193 W.m.2556 e 12 myianauazUssdiunamsanen lnsimuasisming fatd

85

ANYITTAUASLLU LHUNANISLIIY WANITAUAZLUL
A s 4.0
B* 37N 3.5
8 ) 3.0
- ABUY A 2.5
C Yrunang 2.0
D* AoudE DU 1.5
D o 1.0
F fn 0.0

ar of 25 1 at di -:‘i ot at
PBNINSNWITTEAUAZLUUTHFULE? pﬁaaumaﬂ%’anwmamwaLﬂuamaﬂwﬁﬁuﬁmwa

AsAnE Wnedianuvunasatl

anws AANANY
S naniAnsiuitimela vie uansinindnuasuri
U namsinelaiiiuiinela vie wansinindnuaeulyinim
I Ty and
Vv amudoulugnsiidhsiuils Taghiiimsussdunauasiinanedlidesnd
Fowaz 80
W pauTeiTnigluivumaa
Op maGeunsaoudshiugalilfiameuneinivdngnstmun

vooL
2. NSEFUAUNIMIUADUNIRSEIURATNgUTvastinAny
2.1 MsmudsUInasgIuRansFeufvaindnudslidiionisinm

1) davhdeasusnnsgdmiunginiiifaeusuiunaieau



A, 2 86

7]

2 asUsslunaudassneivdesiuiusyguosdSuAnYeunangns way
ABlENTIUNTUsTIRMzRauMTUISNANG
<o = A = s ol o C’:
3) Usziunasrntuudssiiuninisunisasuiiumiing18udninty kasuuy

= d{ A:i <& LY s o d!:'
Uszdiunaay ¢ 19197158U5891U19AN 1Y

2.2 Mamudsuinasgunanisiieuindsnndnfnuduianisinu
nsfmusnaisnIvaasuINR s uramsisuivasind@nyimndunsiledug noee

voamdssneveniwveindiniviedieouasimaideflddeundunnuiudanasiaunis
L%'Hum'iaE}uLLﬁWﬁﬂqm‘mUUﬂiUNiﬁimﬂmﬁ%’smw::@'mﬁuﬂ'ﬁé{ﬂﬁaasj'mia‘Lﬂﬁ

1) amsmslduimesdudin Ussiiuantadinusaziuitnunisdnem Tuduves
srevhaTlumanahariutenrimmainsa eushilavestudislunisgneusiin

2) nsnsnaeuanduszneunts Tnemsverddunuainiensdwuuuasuat i
ﬂmﬁumwﬁawa‘mGiaﬁfusﬁmﬁ'ﬁmmiﬁﬂmLLaxifﬁnUﬁﬁ’ﬁmu’luamuﬂssﬂavmiﬁ?u q

3 psdsvifiusnanuiindy Tasnisdauugeunuvieasuadiofilenas
ssfupufimnelaludnuni? mmien wavanautRiLEy 4 vosdudin uanddnunidie
U'%agcy’\ﬁqﬁuiuamuﬁﬂmﬁu 9

4) msUssfiuanediiivssneus@nginedui Tudvesmuwieuuazaaug
fasilostunisusenevenineosingn mutadalonalfiauededaiuluntsuiulys
wdngnsliAbdusne

5) mstsmdiuninfvdimaluussneustin Tuwdvesanuwiounasaudainanan
M3ou saiandy 4 Atwusluvdngas MAsuilsatunsussneusinesiadin sumadn
Tomdliinsieuedermihilunsuiulsmdngasliabeiu

6 doeuauurarudaiiurosinsinandintsueniiuusadfiuvdngasuiedu
919138 RAuAansmiesveTnAne luniaifeutasauand@dy 9 MAsdesiunsyuiunis
GeuuasanaudRdu 4 MAtunssuaunsGous waemsiauneraiuiveaindnm

7 dremudaiureslddadaluinuanuiauausasazmsiuludganu

dsznaunis

3. WNINsANTANANYIMNUNENENY

=

dndnwidnianisAnwiluanuivisiig 9 sagldsunsausteliiuligyt dosdl

AauanTR fafl



uAw. 2 87

1) feudsuneivieng 9 iasuaumd ﬂi;j@ﬁtlﬁ31,:5@141‘11‘{1@&6’1‘?]’13‘{1’]5‘14 wazAealail]
swivlaflaudnus | was/mie Op

) FoddnaSeulidesniniituunliundnans

3)  Fedldfuudusyiuniuuadvarasianuanniiviamadoudeulddesni
2.00

4) é]'aapi'\uﬂ'liLﬂ?‘f’;imﬁ%nﬁuLa%wé’ﬂqmﬂﬁaﬁ‘wmﬁnﬁﬂmmmzL{’JEJ'U‘?;
UAINEELAVUA ’Lunm‘iﬁ”laimmmLﬁi’;”rﬁ’mﬁﬁ;n'mJLeﬁwﬁﬂqmLﬁaﬁ'ﬁumﬁnﬁﬂmmmmﬁw
winenimualalvedlunaiiisuatesnisud

Y= o |

5 hifiniiddle q deumine1dy uezviieniidudy o Auvinetdeiu}



imn. 2 88

NUINH 6 NISHRIYIAIASE

1. ASETENMIEMIUS10156 Inyl

1) Uguiiwasrarsdinl Tudesunumuazuiirauiuiinveustonanisisouives
tndnwluseinituiineey

2) Fustuazuevtenansiiisates loud PREGEIR LR FeuanadsuTugn
awddey uazinguivasdvemdngns ngselaumsfinu qiletdnfnu gilearasd van
Tenansdlml

3) FuasnazuoulenaIIVIznaTEIY Fanansderanaieudinanianinseiu

wasnagninsdeuasmssdiuna Iiuneisddasuieransdimiazeransdfiae

2. nmsnaenaiasinueiiidamnansd

2.1 NSHAINANNELASTINBEATUNMTIANISISBUNTEIN  N1TIANAZN1TUIHIRUNE

1) umAnendeuazangiinsdalasimaannifeiannmateunisaeutasinaians
Usuiluna

2) duduerrsdliiimaiuguend afaaduussaumsal tedadiunisaounay
mM3deetareliles Tnernun1sinidde msfineusy AaMUuMIIvINTg wazdundnluefnsdneg
saufamsUssgamadunsludseme

2.2 maswadrmaasivind by o

1) Sehusuilufenisuuinsinnisunyuoy

2) finsnazfuonnrsdimanuidnnisiumadvinaluladoruazwedued

3) duaiuniatiisvaivesimuilmidundn wagnsifelutuFowduses Tnefing

IRFTTIVUTEINE WS UANIITINE



HAD. 2 89

WA 7 ﬂﬂiﬂﬁSﬁU?}mﬂ’}Wﬁé’ﬂgﬂi

1. MIAINUNATEIY

A e

wingasineenansindin anwivinaliladenuazwedinet Imauimsinasudngas

]
a’

aunauenAsguvdngaIfidwieles dne. uaznIeuNRIFIURAAiTTIIURANANY I

WA, 2552 paanszavanfidansdeumsauslunangns dall

& e ea

1) wéngnsy ﬁii"amumﬁn‘iﬂmiUwmawé’ﬂ%mﬂiﬁmmﬁﬂmuﬁﬁwum

a

1
@t = o =)

2) wangns1 ferasdgiviinveundngnstailnaniiseiuuignion 4 au uazANAl
sesuliaivn 1 ey uazildumiamadvnssedudiisnansinnsddun 2 au laafinuadl
msAnwifinsafuaeiviilageudiu 3 au uasdn 2 au dufansdneluanrivuad uaz
Fapprand Fauaviuideudirusivanuivinalulageuaswetivies

3) finsuutsamdngas awmseuszeziaiidmun (5 9) ndngasineimansiude

ot =

arvunalulaBenuaswediued Budanduanlull we. 2548 Taolddondngnsinermans
GTadia arerivrianmians (@AamnIsunisens) L&ﬁzﬁﬂ’]’iﬂ%ﬁﬂ?@ﬁﬁﬂq{%ﬁ%ﬂLLiﬂLﬁl’cﬂﬁiﬁu‘lU
ANUATDUNIRIFIUAMYANISANYITEAUaNAnY Ul we. 2554 Tneidsuiendngasidu
vangnineansUadin arvimaluladouaswedued uagluiiniafinw 2558 ldduiunis
Uiuusmdngmativeldfutindnululimsfine 2559
4) VANgRT fnssniunulfiulunuiddranissuiunuitensussiurmnin

vré'ﬂqmuasﬂ'rsL'%faumiaaumuﬂiaummgmamq@isﬁuaﬂuﬁnwﬂLtmmaﬂwﬁq 5 4ie il

4.1) 91915dUssImdngnIedtlaniouas 80 fidausanlunisussgaiionun
finanal wazvumunIR Ly vemangns edtesUnsRnway 4 pds

4.2) fimsdavhsnsasidonueandngnsasuuy une, 2 aenndesiunsoulnsgiu
10U AILMAYIR VTRURTFIUANAIENYY/ AN

4.3) fimsdavinaeaziBoavesneiv wazeasdsavealivaumniniaguna (@0
i) sauuv siRe. 3 way wre.d deunmaUaaeuluwdaznianisfinunlvinsunnaeda

4.9) fnmsdavspaunanisiniunisvessisdn uaseauransaiiunisves
Uszaumsainieaunyl (13 anuuuy une.5 way ume.6 Aty 30 Ju niaduganinnsdnui
Waaeulvnsunnieian

4.5) finnsdmihseanuranisandunsvemdngns aiuwuu uee.7 nely 60 du

udsduantniifinw



Uen. 2 90

= at =§

2.1 AUATWIMARPNNTEUNIMTEINAMAIsEAUgALANLWUIA

9 % q

w =

wanqmﬂumiﬁﬂLﬁum3Lﬁ'aﬂ‘szL:ﬁuwaﬂmﬂmﬁ'msﬁwmmaummgwamqﬁ
spiugeuAnwuiennd tu 5 dw lun AugusssunasaFesssy swmud dnafinesyatoan
Fruinuganuduiusizinyarauasanuiuiiavey wasiuvinuenisianyiidiiavuay
m3lineluladasauma Tnedunsusaifiuanaaulssnaumavisetiidladnde

2.2 m3ldanuiwesdduiansin

wangass ulddeyanisdrsannsnisiinwivesiudieniunisaiiiunisyes

Anedeusls

3, UNANEN

3.1 mMISuUnAnE

@l =l

al ar =% d a - @t Qal
nangniv ?sJ’ES‘U‘ULLﬁ5ﬂﬂlﬂﬂﬂﬁiﬂuﬂﬂﬂwqﬂﬂiﬁﬂﬂﬁﬁﬂﬁlﬂﬁlﬂi%ﬂﬁﬁi"ﬁ’?'}ﬂ&’]@m&ﬁﬁiSﬂ‘U

VANARNT Fai)

u

3.1.1 SEAUNUINENSY
fenznssuntigrulenidadenidiseaudiguied (Juginunues
srenupansadiunuluusasdlirusn N e UIMTMIY
3.1.2 S¥AUVANGNI
=t & Yas o Qs o v rJ
famznisunislaee1Insigiulnvaunangns R ATt ARV S C R KATEALY)
uuaswuindny uaznaauTRvediidine wazsreantayaliiiansnIu
ﬂé’ﬂq}m‘lﬁﬂﬂ%iqmﬁmﬁ'ﬁ%aﬁﬂﬁnmﬁmm‘mu uAD. 2 AoliudnAnw
e drSantsAnwisyduliseudnwineulany ﬂajua'ﬁxm‘;ﬁauiﬁ’?msaflmam{u,axmﬁmmaﬂ%
18 $95en 8nd 1l warAdineans HIUATTABUAREADNANNANIRY dAB. USBRIUNTS
faLdenenamdninasiresningrds msiuldi@ne) aaenauituindug Adulumudadsdy
= ot (S 2| 2 =f 3 = =l =4 di = ar -:l
AN duunild Inden1sfnwTuUTIRT WA, 2556 wazisilguduy § I8aunTIvEasn
-5 2
iendedasaylay
d-:l”lll 2’ o o ar =f & 1 7 = ol =f
wananndgdgivususunsTutndneidvualily uee. 2 Wunuaeiulas 40
au IneildadrusuuiivesmuenITHnssIuILMsaaUAnaen Usenauaie (1) 33Uy Admission
& s = dl
mannet d@ne. (2) seuuiuase uaz (3) Teanfiemedue
wdngast fiszuuuaznalnnisinieuaunieuteuinine lnse1ansd

o/

- s o at d! b ‘J L Bl
Fufaveundngaiuazersrsddszdmingas Fuimiilunafiarsantasani Aanss



Hee. 2 91

Ras e @t @ = = 3 Loy
RIUWNATEU 1918 Seaen sulsvane iLﬂ33353L?ﬁﬁlﬂﬂqiﬁ]ﬂiﬂiﬁﬂ’ﬁﬁgﬂﬂ‘\lﬂ‘ﬁ'ﬁJLWﬂﬁﬂLﬂi‘&lﬂ']‘é

%

é

WS EIAINNNSBUNDUIAN Y
3.2 nsAudsuLazNauItnAnen
n1smIvAumIguanislER1UinedrinisuasiuziusatinAnyilussdudiggaed

wdngms Snasuiiunig fail

(1) pasz sudiuntsudssaenasdiugnwiliuntnAnumnau ievimiifiani
UATINEABATUR

(2) r93EfiunuavuananIeEsu washaneviadelinihvesin dnsude
\wesnsdne e-mail address Tfutindnuiiossdoua sufmaindnuvldudavesfedenie
e-mail address TifupmagituGnun

) lasimssnindassmsuimssuinmauntndnet nelafanssutnAnuinwy
919158703y dudBiliaanersdilenanutdnfnuluaruigua wazuanUBeumnuAnuiu
Hamarnnisdey wietdyuidug falunisadreanuduiussud wazdsliiannulndin
symtinAnufuenasEiivinm

(@ SnsfeatinAnungudes Saldud dndnuitiinanisGeud (sawdes i
1 2.00) waviAnwmnuey Tao1anssiusnw

(5) mavfinteanisnisgrssalveatdndnea lunsdiivnAnviasdedenis
Yszifiunalusedswiefioidasiunisansdeuntsdeuy fannsadnuiunisaeuniuein
osdiaenlanse nsdusiewegnsvarsimeunielu 1 mamafnemdaniulssnena
aou wietnAnwiannsadusiosanosailaensaiennud e3n13UR ulennsnssuNTsT
uIMESausd

(6) ningnsn TszuuwasnalnlunisWamundnanwindnwiuasansiaduaing

LY @

o = = o 25 A C3 o @ =
V]ﬂ‘lﬁi%’:ﬂ']‘iﬁﬂuauﬂﬂ']'ﬁﬂ% 21 IﬂEJ@’F\]’ﬁ'c’)Q‘.i‘UNﬁ%"?j@‘U‘WaﬂQWiLLﬂ3/1’1‘3@@’1?]’1‘581]‘33’%’11/1@?@%’5 KN

3

geimiinfluntsrueulasainiy/fanssy dvuagSulinveu Tnguizadn JuUTsIM was
syeziatlunITIRlATInTI/AanTsy Invadedniiunisesnuuuinedmsn q AulaTiasIauey
o 2red o Y o & o @ - = Py b
wanqm’[wumma@ﬂﬂamﬂwnwm’1LUuamiUﬂ'ﬁLsauﬁ‘luﬂmﬁw 21 Ussnausng nguivn
win nauAvinusiiauasivdn nquiinvensiieuiiasuinniy uasnguinuyansaume e
wasnalulad
g e o e
3.3 NaMnaNULNANY
vangnam insisaunsaseguasindne sasmsduisnmsinw dhussuuiaznaln

o

%ammiépﬁwﬁmavwﬁngmﬂ LASAUENTIUNTUSEIARIE™ LiﬂSﬁﬂﬁ‘iﬁﬂ‘i’lfﬂﬂﬁ’]uﬁ\iwelﬂmﬂﬂ



uae. 2 92

1
<

infinwsendngns intuduieannsienulasnantsUssiuidesedt duaset e
nyudatgmuassuinantsuitalam

wéngms finsenfiunifannudefeaduumestinm Tagrwdewnnsiausausa
Yo ANeTay vesrny waznnsiuinindnuwlasase denwuiiiideieaieu WANgATI

TNl aEHTUMTUTSRITRIANE AT

4. 919156

4.1 NSUSTSHAZHINIDNA5E
4.1.1 mifueransdlwi
Tunisfueratsding Iafinsdmuaseudasidideduaauys T
wnvinede Weldfunisinasinioudninids wangess aglddnidunisasmieasdan
Fupaunssniunsasanyeainsresss was/vie amninende Felumsiueransdlv i
Fupousail

(1) marsusgaEutd wiesniluguadimnlusumuminefodu

) 2

o

dwun uasamaudilewizvaalasiaoonansdfuiaveundnganlugimun wu lnond

4F 9

= ot ] o= =y =y ‘1“ J dl
nsdnwsesuligaeniuauivuneluladensuasnedwes visa1v1iwdy | Mngives i

NaunsIrInsiasranudTeluandvmifedes anuansalunisléandingunie
mwianaUseinelaidueteg

@) naradenwienisasudaden Tnansasudoilion msduntvel wie
AsmaaeuAIEaTIeTuNsas TnsaaEns TSI NSV DnmELA S

(3) psussdsnazUssdunantsu foRauliduluamssidevves
RTINS U

4.1.2 nausiedenansdgiuiinreundnans Wuluaauuunnismauinisinns

wnIgIuvdngesseRUgaLAnm w.a.2558 uavsslou/Ussniavenmiingrdonia Pusznelld
Tuwasiiu warsudew/dsvmady q MAededageylau

4

4.1.3 m1a1sdfSuiiaveundngns vimtihilunsaiuayu 9aemae wavaiy
Aonssildnsuiunnasivanisussiunuanmyevingns
4.1.4 fwusivensdfaeulundngasiidaluiansasiig 4 amide 4.1.2

way 4.1.3



uea. 2 93

4.15 m3vimsenansd ndnaasiiszuuuasnalnnisuinisenansd §158wmnuy
fonnasniszuuarngAnssumsuiuiasuns yratnsaedents unninendeusild lunns
Amusgasuluudaysedn ﬁﬂﬁaﬁaﬂfa’m’g’ﬂfnummmuasmmv‘?}sfs"mmﬂuﬁwﬁmﬁaau
nanide ieUssaumsnivhaud

4.1.6 msdnaiusaswmea15d ndngas ssuvkasnalnlumsdueiinay
fanoadlaesamiuanzn lumsdudunis Weliyaansvemdngns Idinnauiuay
sy iudmidukassaszime

4.2 ANNIWE15E

wdngasy fermridifigudiviagiien Seeas 80 uasiienarsdiidrseiunime
A wdngaan fenasdifinandiuiygien Sovay 80 Wil ldfnsdudunisiiedaadduney
aﬁuauﬂﬁmmﬁmaﬁﬂLmu'smﬁ"mmatﬁu%ma‘iéfnsamwznmﬁﬁ'mwﬂ uanaInilndeni
é’qﬁ;Lu'mN’Luﬂ'rsaﬁuauulﬁuﬂmnﬁﬂmm'iﬁwqu%’ml,axﬁwamu%’amﬁ‘mmiﬁ% 9 ganly
wanwsluguuuaie g TunisussgussivfsazseAuumnei

4.3 waiinfivananse

wingas Mhilnasfanindninnisaseduete191sd iiussuularnalnyeseansd

fiuinraundngnsuasanznssunisuszdiamey uariintsdndunsUssiiiuaufiawelaves

&,

asfniinevdngns lashmanisdsadiusmenulunsusvyeianiddiviaveundngas e

Jaufiuasent Fueseitam wazimuauumisnisunlatywsaiu

5. wangns MaTeunsaen wasnsussiiugiteu

5.1 arszvasnedvlundngns

o

VIANgRTY 5L UUNTORMULUANGNT LLazmixiﬁa%ﬂuwé’ﬂqmﬁﬁmmaaﬂﬂé'mmu

nseU TQF uazinaminasgiunadissdugaufneiiiund warldssuuiasnansfmumdngns

b}

1 s

melfnnufiBvenmiivendy TwneFes wnujifinuswsenensamsmsiaun/diulg
VIANENT LATALENTIUNTININUNANGNT W.A.2554

H v e Y P al w Py & oy
UBNTTINULAT ENﬁJﬂ’ﬁf\]ﬂ‘lj‘ﬁi‘lﬁJ L‘W@Lﬁ‘iElﬂJﬂ'ﬂlJWi@iJ‘FI"J"IIJLEU'ﬂ,%"?JﬂQ@'ﬁ]TEEJQﬂQu n13e

o @ o

meivens 9 ivdusagivideniidulinneiiuddey msmuga-iiudieealvenansd

ar

viinweusiivndads upe.3 IWunowlenisiounisdeuy uaziwwmisunujifuas

e

e 2

=

WHRIUINILTBUNTTEDU LAEINSAANIUNTITINNT UAB.3 — uAB.T7 1‘1??L"f}ulﬁmuﬁ'mumxsxnm

wasissuumuasuNadugBNansissusriuseinn saiamsssiliussdummfianelalunns



Upa. 2 94

& ar o at

ALUUNUUBINANEATVDID WL TUNRYOUNA anssionsERNUUURENgAILasatsEsEIvILY

b]]

UANANT
Ei]

5.2 MIIMTTUUEAIULAENITZUIUMIIAN T LU TEDY

wdngess fszuuuaznalnlumsdmundaeuluusiassnein lasinisdanisussyann
asnsriuaeuluudaratansinuduliszdredisiesnanisiinway 2 afa fintsdnun
i%ﬂ%%ﬁiﬁ%ﬂatﬂﬂﬂnsxﬂﬂalﬂéhinaﬁmﬂﬁw&FgﬁL%u%mqnaﬂﬁhﬁﬂ agetpugasy 1 AuATIen
Fifu uazdnanseaeassemuiusits s Seumsaeulaalienansdiinsseudgeusn
naimamrinedeimunde Livendn16 diluswhms/duendt weldgisuulumdngasle
Feuiifudaeuniinumainuas

yanani) Salsimuslienansdiaeudarii une. 3 waz uns. 4 nasigivineuwlania
RN wazdevuuulszananisaeunnaeiviuentdndne lesfinisifulddnduniaey
smlszananisaeuseinwariinsfienanatuiivssgmdngas wardsdnadiliorasdussd
feiriitinsdanindsumsasuiinsysansiun$ide nsuinisivinamisdan waznts
yhyrgaRadaussen Taefinisssymeandenlily une.3 vessiasein Snaruualiil
5zuuwauaauuaﬁhqw§wanﬂsﬁﬂuiizﬁuiﬁﬂ%ﬂﬂ1Hsﬁwﬂnwsﬁa%rﬂuﬁﬂszﬁuwﬁhﬁms%Iﬂﬂ
asvdeuAMYranadearunItnuissylunee, 2 way uae. 3 fosar 25 ey
swiUnaounaeansUnisfing,

Tugumsdafunssuaunisisounisasy nangesldssuunmsusvdiudagininmng
Eyunsgeusuvssulatvewmanederiumnaiuled ielnswigunmnisasuluyunes
VBT wagsimathnansUssiiunrufawelavesfiFeunsiazneivniudpnsaeulusey
fnly

5.3 msUszfiugitou

NANEAT gzafunisiavinse uman1sandun159849197910a I18URANIT
S5 Ye U T AUNTEIAAALAY MUY 1AB.5 way 1Ae 6 e agluizevnani
ﬁﬂwuﬁﬂunﬂﬂﬂﬂnwsﬁnwﬂIﬂﬂﬁaﬂmﬁié@%uﬁﬂ%auwﬁhqmiﬁﬂw{hﬁﬂuﬂﬂiﬂQUﬂuuaxmiaﬂaauwa
msdudumsdeunsaen Miniledugamsdsuntsaenluudazniansdine avdeednilunts

L =< as A o s = 1 :‘)’
U‘ES"QQJ’OT%’]'iEFQ?UNWU@UVIﬁﬂQﬂ‘iLWEJ'i‘UiE]\‘Eﬂ’I'i'MNaﬂ’]i%ﬂ‘l:}'lﬁllaﬁ’m’}‘ij'}wm 9 nuEgUHa

ﬂ:J ar 2 L] LR
Wa5U AIFUTBRINAUENTTUNITUIEANAUE 5D lU



iRe. 2 95

5.4 HANFANIUNUAUFIIYEMaNToUNINTFIUANIAIsZAURANANY LYY
VNGNS WANTUNITIONIFIBNURANTANTUNTYIMANGA TATULUY NAD.7 aelu

60 Ju wiasEugaUnsndnm

L7 =l U4

6. AsatfuayuniaFeu}

6.1 MUIMsIUYITTIINY

wdngns fszuuuaznalnlunsimmaiiuayunstoug Tufuaurineids wavaoe
Tumsinasstudssmnanszand daudsnausifusasiunelfifedanminensnaSeunis
geuethaiusedvsnw uasduaduliinnstdninensimdusswitmdngasneluauzibisai
sams Tanieluasaeusnunivends SndnlinisussduauiioelaveiFouitiide
A mnEEanAsEsunsaeuareiuayunsieuuuvesulatdynagivn @auntsina
aviiadnet n1ssuatdase Jealasaau arstwud uarineailwug) diunraivled
www.assess.mju.ac.th

6.2 SnulaiiuayumsiFouiiciomeuazsmunzandenisdanisiieuntssey

syinends Toensideusa 2 evnsidun @udulindnunduda 1-2)

1) 81A17875IUINANAFNA Wuanuitaou Ruiussanu 1,544 @1919LUNT
Usznaudiewesussens 4 wes wesufjuAns 3 Hes Hessequ 3 wee dewlfjiinmameuinne’
2 viod

2) srensaudipumm (easideusinulld 70 ¥) Wuaauiaeu Nuitussanm
2,426 91513097 UsEnaumeviequsseny 12 #og HoeuSmsnsufinaed/Auneiidin 5 as
viesUfjiins 1 Wee wosUseau 3 Wes viedloawananaau 2 vios

3) muziinnumdoudu fng nilidedneds LLazmiﬁ‘uﬁumugm%m&auaﬂmnﬁu
faduduldanosaarasdiumanisiuuinalndifes Wi desaynuvinedodedwl uay
Faifssuunsiespdeauuudesiaietie (Network) pasnay CD ROM angiudsyainternet
Faunsafumuneamdiriienetuuassnaseme

4) paieu WesufiRinig ssuunietng gunsninaieuniaoy niwensAniite
atfuaywmsinyilulasuanisaSou

5) unrinerdowild Indnensiferdesiunisiseunisaeuvesdrinvoayn
winendounlimnuszim Uszneudne wisde Tuendinug 1es uasmideiiud adns nge
e Taevimudan uaggruteyadisagy CO-ROM, CD-ROM MALTIMEDIA Tnewiwennsfant 1

2 2 A o Qs ﬂg‘d
UINAUHIIUIY AU



uRe. 2 96
$ruaumisde o Yuit 25 uns1An 2558
NN ANDBUILRUIN mMulve (&) AMedInge (183) 523
000 | nindn 7,872 1,647 9,519
100 Yiuan 2,329 297 2,626
200 Rrsih 3,679 226 3,903
300 Fpurnang 40,990 6,651 47,641
400 ATIANERS 3,247 1,316 4,563
500 | dnenenans (U3aud) 11,024 4,511 | 15535
600 | Inmemaniuszand 33,533 11,907 | 45440
700 AauTausssu N1 3,394 679 4,073
800 IFUNTIH TTTUAG 2,278 485 2,763
900 sy iRenans 5,953 846 6,799
| 974 114,299 28,563 142,862
HAolanvieuan
518019 UM
CD/OVD inuNg 227
CD/DVD a3af 885
CD/DVD UN3BuN 181 98
CD/OVD Fasausiily 35
CD/DVD Uit 703
37U 1,918
UNAIN / 213879
UVAITLNNTENT Y | 129,991 | unaiu
MsaEnsneing | 777 318173
PFEVTATE U TN T | 465 S18N3
grudayaseulay i | 17 Futoua
grudeyadiaanseilnd (E-book, E clipping, Ejournal) 9 | 54 eyl

vennilfiifesmaasusasanlunminotduuild wesiesapennienuau q Tu

Sortododinl Wy ainordededul suinedornedgdedul sminendesvnadmun
o o I a o ar v as =t a9 4 2 1
mravrdmdedul umdnedewndn 1Juiy uazddinsndedeaisuuuilenlsnaseriy

giudoya Journal Link warivediwus/mmidduesulml aaeaauanussanynsy



uma. 2 g5

5.4 AAMSARIUIIUAUAIUIYANINSBULATHINAMEISEAUANAN YL YIA
wangwsd sranunisdniisenuranisanidunisvemdngniniuwuy wae.7 anglu

60 Ju wdadugaUnisnfinu

6. Aeaiuayumaioul

6.1 NMIUIMTIVU U

Nangns fsvuunaznalnlumsdmmaaiuayunsiioud swiumminetds uesaay
TumsdnasssuUssnaussad seuliznauruiuiasSussdie damnensnsidounis
gousadiuseaniam uazduaSulilinsldniwensimdussnitmdngninslunueie i
samniz ungluuasnneuenimiinetds nnadaliinmsndumioelavesizouiidse
aunwnsdanmaGsumsasunesatiuayunsfouiivuesuladynsein @adunsiinay
aniafdnwl n1sAuadidasy dvilaseeiu arsiwus wasineadwud) druniaiulad
www.assess.mju.ac.th

6.2 SmuudsatiusyumsiZoudiiRemeuasanzaudenisianisiSsunisaey

b=y a = =| v ¥ 9 ol ol o u’j |
UVIIVIRNEY HDIANTEIBUSIU 2 Bﬂﬂqi‘lﬂl,i,ﬂ (@msuunAneguln 1-2)
o e [ P & 4
1) s1ensgassananndna tudanuiaeu Wundssnim 1,544 A1919040 5

Usznausheiasussens 4 Wes HesufjiRnng 3 sins desdsequ 3 wee dosdfjiRinsneuiuned
2 viaq

2) evnrsgusiieuin (ermadeuruwily 70 ¥) Wuaauiiaou ATz
2,426 M510As Usznauienioaussens 12 wes Hesuimianeuiumei/dunediln 5 vie
VosufuRnIg 1 vioe iesUseau 3 vine viealasuanawaan 2 vieq

3) Aadimmmieudnu s wlvdesiets wasnmsduduiugiudeyauonaniy
feduduldaniasayavesdiusnsduuinalndides Tiun Fesayeuiinerdededl uas
fafiszuunsindedeasuuuidiomaiotis (Network) naanau CD ROM ngudeyalnternet
fannsofumunarumidisviemelulassiaseme

a) iifeudeu WesUfjiinig ssunnietin guasaintseunsaey ninensdeiive
afuayuiamaAnulusazuonfeaiou

5) wwine1doudld findwennsfiieadeciunsdesunsasuvasdrinueayn
wmingdowilannUszian Usznouss wilsds Inendinud 1m3ens wosnilsdoiud gaans noe
e Tanvirudan uazgrudayadiiogy CO-ROM, CD-ROM MALTIMEDIA lnviinensaenann

YNFUTTIUTU AT



uma, 2 96
Srunumtlede a uil 25 unsew 2558
N ABsUILNIIA nMeEning (Lda) MuBINgY (Lau) 574
000 | Dandn 7,872 1,647 9,519
100 Uy 2,329 297 2,626
200 AN 3,679 224 3,903
300 | denndens 40,990 6,651 47,641
406 | nMwnaans 3,247 1,316 4,563
500 | Gveneans (udans) 11,024 4,511 | 15535
600 | Aveenaniussen 33,533 11,907 | 45,440
700 | Aaimueyin nw 3,394 679 4,073
800 IFIUNTIH FTTUAR 2,278 185 2,763
900 | Usgdfanand 5,953 846 6,799
FREL 114,299 28,563 142,862
Aolanviaudan
39013 WY
CB/DVD nwns 227
CD/DVD ansaf 885
CO/DVD UMISEUNTEN 98
CD/DVD @dseuiialy 35
CD/DVD Tusiia 703
34 1,918
UNAN / 315817
UNAIINNTENT I | 129,991 | uvau
sEvEmEng I | 777 FN1T
MTENTATRNUTENA M | 465 S19N5
udoyaaulan | 17 grudoua
gndayadiannsailng (E-book, E-clipping, Ejournal) dnu | 54 Futoya

wenunidiiesayaveusiasaaghusmingrdowily wasviosaynvasmhenusy q lu

JenTadedl 1y avivendadesinl awiinodesedgdedul iminendesvuenad i
o 1 - o ot @t = = 1 “—‘J | 1

aawrdnideslud uninedowidw Judu wazddinnsfinsedearsuuulonloaniouny

sudeya Joumal Link wagivenfinud/muidveaulal saeaauanussanynsy



uma. 2 97

1
1o

3.2 nszuaunIviudgsmantsuszdiuauianelevesdndnwinazanansdeied
NI P T

wAnendsldvauissuudsaiiuaufisneleveseiansdivintou/enmndusedd
wingaseadsativayunaiioud fsansnsadhddldoniuled www.assessmjuac.th Bnvtadald
fasannmssdivariousiasssavinmasuaiesdieineimans ewdsuaumiesly
nsdadseudiedosdioinemaniuasmaluladiugs

Az uazningas dmantsuszidivmnuimelsvesindnuedaiiuayunsiSouns
aouinldlumstasient wasmsiaasaudssunadssitlunsdarmingnsnsitsunisdeu

o CJ 2/ =l 424 = ey ¥ s ar
a5 degunsalludissisuuazoslfURnislvviuade



Haa. 2

7. AyUsTnantsaniiuay (Key Performance Indicator)

98

Syiivadnanisiuduany Unsinen

2131415

1. snsddsedmdngasetnaosfouny 80 fidmuinlumsussynilanaun Viv|v|Y

fisenu wagnunrunsaniunuvamangns

2 fiswaziBunvnmdngminuuuy uep, 2 fidesndasiuniauinasgunad JIiviviv

WITIRMIDINAST AR/ E 13 (d)

3. swavieavesiein uasivavBunvesdszasmaslneaua (i) a1 Viviv|v

wuuNee.3 way ure.d sdrnlasnaumaleaeuludazaiansdneilinguyn

5703

4. §0YIN318URAN1IANTUNITVOITIETYT WA TIBIUNaNTANTUN T8 SIviviv

Uszaumsalmaduyu (G180 muuuu upe. 5 uas wee. 6 malu 30 Yu nds

dugnnianisinuitnasuliinsuynseiu

5. dvhswnuranissiunystamdngns ansnuusag. 7 anelu 60 Tu wés Sivivlvy

AugnTinsfinu

6. iimamusaunadigviaesinfnymusnasguransdouiitmusly wee, JIivivsly

3 uaw upe, 4 (il ateadonay 25 vesmednidsaouluidazdnisfinm

7. fimsfanSudgmsdanraisunisaou nagndnisaou wie nsuasiiung Vivivily

maduudniemsUsziiumsdniiunuiinomily uee. 7 3ud

8. a1sdlval (i) wnen Tasumsuguilmevieduiziviuntsdaniaiou Sivivly

QbR

9. an91sfusERmnUla U IR IMIEIvIns was/mieTvidnetiesiiay Viviviy

nilnds

10. Sauyransaiuayunindsunsasu (i) laFunsiaudnms was/ Sivivly

Winlntwlsiteaniifonas 50 el

11 sdunuflanelevsindnuilaaiedudalnidiidenunmmdngns vy

waghidesnit 3.5 nazuuuiy 5.0

12, seduaruiinslavesglivudndotudalmi wislidesnii 3.5 20 v

ALY 5.0

sdrieddaduiidesduiiung 4o 1-5 Tuusasd 5({5|5|5

st lundasd 10 | 10 | 11 | 12




uAw. 2 99

vanait 8 mydsziiusasuiuugainmsanidunisvamangns

1. msusufiulsziniuavainisaeu
1.1 mydssdiunagnsnisaey
1) nsdssuiamiusgninenansdiulisveundngnsuasoinsdiasulunis
dwn1aLseun1IHRN
2) myUsaiiulsvavisnareinsinmsseuntsdeuresnanndingnsdaoun
Funwal vielduuuaeua andnAnuiaeenaisdideu
3) psvsudiunansiBouiveadnfnwlagnisdanang@ngsy msyinasnssns
Bounisaey wasranaisuinnnsiauasyssdiung
1.2 Mivszdiufinezansernsdlumsldununagnanisasu
1) msUsufiumsasulnednAnyiyauareaianisanuilasuming doiiu
fanvitnnsUszdii
2) ann3EiinTisinasUssifiugaiinisimuinaynsnisaeuluudaznin
Asfne sadananisdeuvestndne wazinludaulilusenunants
AL
2. MsussiunangasiunIws L
2.1 TnetinAnwuazUndin
Ussifiundngasandndnuyndull uartadiafiauammdngas laoi8nisduntual
wuudsre wasadiuledieYudeyadeundy
2.2 fnseadinaz/viagusziiuneusn
Ussilundngnsonaasnisuntsgnssmand uag/viefusuliuniouan laegain
FeusamsandunIvemangas %a;gaé’auné’mmﬁ'ﬂﬁﬂwmﬂ%uﬂ Undinflaunumangms
wazupd/gsEneums uasnsides
2.3 wedr/gusznaunis

Ussiluueinygussnauns lasnsvmsdiuanufisneladenanmindawasnts

g ludszgnalilumevianu

3. myvszfiunamsandurumaseandoanangns
Uszifiumaintsinanissiiusmfiszylumned 7 4a 7 lneamuenssumsusedivedn

tior 3 AU Usznoumegvasgandiuaivivied iy 1 au



U, 2 - 100

4. PMIMUNLEAN FUTHRULAT ALY SUUTIENgRs uazuHunagusnITdau

1) emssussiHndahnenuranisduiunisngisidiedugamansfine i

ar

srnsdiulaveunangaILarALENTIIM TN

2) amﬁéé'%’uElmlawé’nqmﬁmﬁ’m&muwamaﬁ%ﬁumwawé’ﬂqmiLﬁaguqﬂﬂ
nsAnyLEuBRUANEN TN TUTEIANE

3) fatszyue1anstgFuiaveuvdngmsuaraanatsdiinsates Rarsanmumunans
fnfiunremdnges ewwnmilunsiannuiuumdngns usunagnsniasy

waznseiiungdy 9 WweltlunisdensSoumsasilulsaly



iAs. 2

LBAFEITLUU 1

NATTIUY 2

LBAETLUY 3

AUy 4

EDNETTIUU B

WINEELUU 6

LRNEISILUY 7

LONENTIUY 8

LanEITHUY 9

101

LONETFILUY

Tsseamdngasnisvdansuiudsudly defeudiuiulasaioiu way
WEUTITASE I UTDINUNUNTING 16Y

Tassahamdngasinemanstudia amerdrinalulaonumasnediues neuas
nrsUSuUswily we. 2559

aszn1TUTulmdngasinemanstudin avivunaluladyrnarwediues
(ndngasuiunge we. 2559)
UrsiRnassanuresarvsddiuinveundngns/envsdussdvingns
fdauaiaanasussdmangns

Uszmauminandewld Fea wishirnsnssunsuulgméngasineneans
e annivimaluladenuazwediues AayIeINTTIHLAYERETINTSUNYAT
Ussnmmiinerdewdlld fes ursmsanenssunisinnsvdngnsingnendns
Jaudin anvvivivaluladersuaswafiues ausirmnssaulargaaIvinIsunyes
TN TInngnangns

Horwunminedousild TndaemsAnetuUTyneT W, 2556



uma. 2

ena1suy 1

102

1. Tnseadramdngasanendannsdiudguile deafsuiieuivlassaiafin wazinus

HINIFIUYBINUIUNINEAEUTING AL

el LTy NUFINIUD Tassadradn | Taseadrelu

= or 1o | \ ~
Anwnall laiin31 30 wuefn 30 30
-nguRwdeneans 6 6
- ngIfivaueeand 6 6
- AEIITINTEN 12 12
-NFAYINY RS- 6 6
AdIRATART
AW Tsignan 84 wiein 102 106
-NAsIUNY 40 43
- ngaAYanUady 53 54
- AT eniEen 9 9
= = 1 OI 1 1 =Y
\Hankes laiginin 6 miaehs 6 6

394 laisinndn 120 wuehn 138 142




uAD. 2

@nanTuuy 2

103

2. maalseudisulasaireudngnsineraaniiudin g s unalulagenaazwadies

(wdngesUiuugs we. 2559) mewdanisuiudzudlasngisil

Tnssaandngnadu Tassadrawangnslval
ningnTinemansindin nangasmendtansindin
- . . . . . WL
aenivunaluladenauazwaiiues drendmalulagenwazwoiiuas
(wingasUTUUTS W.A.2554) (wangmsuTuUye w.A.2559)
Fovdngns () dovdngms (lud) Aatfial
mwilng  : wdngasivenmanitdie | sl wingesinemansiudia
gisnvaluladsnay muivwvaluladnias
wodlues nodues
AWBINgY Bachelor of Science Mundeangy Bachelor of Science
Program in Rubber and Prograrn in Rubber and
Polymer Palymer
FauFaya (@) FouZnyyn (i) ASLA
Faudiu (enlng) - Inermransiude Fowdiu (venlne) : Inenenansduds
(waluladionas (elulatienua
nadwas) wedlled)
ot (nmelve) © mu. (neluladens Fat (nwilne) : mu. (waluladens
wpzwaiiued) wazwadlied)
ot (mwdangw): Bachelor of Foudiu (mudangu): Bachelor of
Science (Rubber Science (Rubber
and Polymer and Polymer
Technology) Technology)
fote (mw1dsnnw) : B.S. (Rubber and oga (nendange) : B.S. (Rubber and
PolymerTechnology) Polymer
Technology)
FruIunUBRATIY 138 winefia | 9ruuwdIeingIn 142 wurefin Ry
1. yaadvdnwvialy 30 wiwha | LuwanduiAnenialy 30 wuaeie A9LRY
1.1 ngsivndeanaani | 6 wuaeiin 1.1 ngudurdernaand | 6 wioeiin ASLAN
A 021 Fapuaansiu 3(3-0-6) v 021 dwnumanilu 3 (3-0-6) ALAL

ey - 37
Fieszaniu

Finuszdriu




sAa. 2 104
Trseaiwdngmsiau Tassasramangmslvai
vangaTIneaEnsiudin wangasINEIAaRTINGN
WHIEWD)
anvrmelulaBansiaenefisies avivivaluladatsazwefiues )
(miingaUFuuse w.A.2554) (méngnsuTuuse w.A.2559)
A 022 913u53Iulan 3(3-0-6) | Av 022 2139535ulaN 3 (3-0-6) Wasusesue
FRtipLie!
AV 104 3nyuduaz 3(3-0-6) | #w 104 uyuduay 3 (3-0-6) WasuAesung
Fanday Aaiada s
Av 302 daauuaz Taue Ty 3 (3-0-6) avl 302 drunaz ey 3 (3-0-6) LU
e e
Y 321 Esugianelie 3(22-5) ] Ny 321 imvugiaweldio 3 (2-2-5} ALLAN
am Wit fhy waen SR
e 101 sAswgraAniLie 3{(3-0-6) o]
Pimdszdniunazns
Usznounis
1.2 nguivnuywemans | 6 wileiin 1.2 nguisuyweaEns 6 wdasiin GRIEH
Av 011 iyudiuaung 3(3-0-6) | Aiv 011 siywdiuadiuey 3 (3-0-6) A%F
naRale nadaly
A 012 Fnineniy 3(3-0-6) | @w 012 Feinarfu 3 (3-0-6) ALA
woRnsuuYwe WoingsaLYLY
Av 013 qmmmﬁams 3(1-4-4) | @awn 013 qmmmﬁ'ami 3 (2-2-5) wilud
F598n #5983 Falais ussEne-
UF U
Av 180 Aadzfiuayda 3 (1-6-4) e Toesd
ATATIA
avi 304 Aansuasfatuva | 3 (2-2-5) | Av 304 enansuasAatinng 3 (2-2-5) Wasupasue
Uryeyau vy 78739
v 305 UsyiRransuas 3 (3-0-6) aTwd
WAILIN15TO9UUN
1.3 ngudvInIen 12 wiaefin | 1.3 ngudvinin 12 wmiqwin ALY
A1 031 Msldnive 3(1-0-0) | aw 031 msldnrwilve 3 (2-2-5) wibudnuau

Flug ussene-

o

i 141@1wﬂﬁanqwﬁu§1u 1 3(225)

Av 1alpndanguiugiy 1) 3 (2-2-5)

A4LA




uAa. 2

105

TrseaSavangnadiu

wéngasinenaansiudia

Tnseasneudngnslusl

AANgAsTINAENsIMSA

Anenenansuazinaiulal 1

S & =i
Inanaanswasmaiulad 1

arvivmaluladenuazwadines arvivunaiuladensiaznodies nns
(wangnsUiuUgs w.A.2554) (vdngmuiuse w.a.2559)
M 142 mmé’mqwﬁugm 3(2-2-5) | #n 142 mmé’anqwﬁugm 3{2-2-5) AR
2 2
A 241 Aedanauis 3235 | an 241 SN 3 (2-2-5) il

T ussene-

UijUa wag

WisushaSune
31831
1.4 nguivivenenand- | 6 wilwiin | L4 nguiuninenaidnd 6 wiinefia N
pRlAAERS uavAfdinAEns
Wy 101 \nuAseTIn C3(3-0-6) | mw 101 inussiiladin 3 (3-0-6) Wasusesue
1839
™ 101 Ineeansiie 3(225) | w101 Inemaadiiedin 3 (2-2-5) ALY
Tim
W 102 ATHIIL 3(2-2-5) | w1 102 nswWaun 3(2-2-5) ANAL
Freraniuazinalulad Inendnansiasnalulad
70 101 Fmnsauiiosiu 3(3-0-6) | 3@ 101 Sennssuiesdu 3 (3-0-6) FIILA
TuFinyszdiu Tuiinuszaniu
18 102 winasietu 3(3-0-6) 78 102 unenssiisaiy 3 (3-0-6) AdLAL
DIMIIUEEN DMSUATE
A 014 AysauAUE SN 3 (1-4-4) | Fw 014 nsEUAUENTUYA 3 (2-2-5) wAlwduu
s Wen i nen T vsee-
Ui
W4 100 wasudmiv 3 (3-0-6} sl
Fioszariu
2. MUINAVANTY 102 viusefn | 2. wuIeduawne 106 wiiaefin | duwdoefingau
2.1ngudvuny 40 wiqefia | 2.1ngavTunu 43 weRn | amirefas
Ay 101 wiruall 1 3 (3-0-6) Au 101 wdnadl 1 3 (3-0-6) ALLFL
Ayl 102 Uf0fnsiadl 1 1{0-3-1) | aw 102 Ufjdeinnainil 1 1 (0-3-1) GREH
Ay 103 nanieil 2 3(3-0-6) | Ay 103 wdnall 2 3 (3-0-6} AILAL
Ay 104 UfURnTAd 2 1(0-3-1) | aw 104 Yfjddnaiedl 2 1(0-3-1) AFIL




upa. 2

106

TrssarandngnsiA

nangasIneaansUndio

Tassaianangn sl

wé’nqﬂﬁ%mmﬁmﬁ’mﬂm

avivwmaluladoraiazwafiues aivuwnaluladensuazwediues ekt
(wangATUTULTs W.A.2554) (mingasuTuulgs w.f.2559)
agl 210 1pifn e 3(2-3-5) | euanngu
Frnwantianu
A 251 Leiiduvad 1 3(3-0-6) | AN 251 LadiBumvad 1 3 (3-0-6) AdLRY
fxl 252 Uunasiadl 1(0-3-1) | e 252 Ufiinnanil 1(0-3-1) G
Pun3d 1 Buvds 1
Al 253 1pilBunic 2 3(3-0-6) | A 253 1@adidundd 2 3 (3-0-6) AQLFIl
a1l 254 UiuRniawmi 1(0-3-1) | Ay 254 UjURAmmeilduvdd|  1(0-3-1) AGIY
Huwae 2 2
a1 260 i3 3(2:3-5) | femnainngy
Fnanvads
Af 101 WABAHH 1 3(3-0-6) | Ae 101 umaede 1 3 (3-0-6} ALY
Af 102 UARRAE 2 3(3-0-6) | A 102 upaRdE 2 3 (3-0-6) ALHL
Wai 105 Wandvialu 1 3(235) | et 105 #Andvili 1 3 (2-3.5) ALl
Wel 106 Wandvialy 2 3(1-4-0) | v 106 Wandvialy 2 3 (1-0-4) ALl
N 120 posRwneTd My 3{2-3-5) |20 120 mouRumeidmiy 3 (2-3-5) Wi
N3 Feng AasuIy
1831
fU 241 nWaILYInY 1(0-2-1) | AU 241 asWmvinge 1{0-2-1) AdLPY
AEANGY 1 ABInge 1
Al 242 nMIRaInge 1(0-2-1) | #id 202 mMawaIuvinge 1(2-1) ARG
ATEINg Y 2 AMNDINOY 2
Al 243 msRauinge 1(0-2-1) | AU 243 naswrnyine 1(0-2-1) AR
AMHINE 3 AHINGY 3
#6301 wanadi 3(3-0-6) | am 301 nAnanA 3 (3-0-6) ALl
W 201 Janeandyagiu 3 (3-0-6) helungu
FnDATAY
Tntfavuie
FU1 e
fafuny

78390




UAD, 2 107
Tassadnanangnsidu Tassairavdngnain
nangasivemansindin ningnsIneAEnsindn
VLR
dnenivumatuladeniwaznodiuod darivuveluladonsazwoimed )
(WingasUSUUse w.A.2554) (vangnsUFuLlgs w.A.2559)
2.2 ngsiivnantdefiu 53 widoefn | 2.2 nguivientedu 54 yiefin WA
fingam
fsl 210 wailATien 3 (2-3-5) énelunguivn
AN
Ay 260 \ailiBWEnd 3{2-3-5) fnelunegsriv
e
e 100 mwiiosiu 1 (1-0-2) AN
maneluladosmasned
wed
o 201 Yaneansiugi 3(3-06) | fhoanainngs
Fanuan oy
fearuay
AOTUY
T3
AW 221 #1957 IR 3 (2-3-5) HW 221 §9STIUU 3(2-3-5) Wasudebue
183
gw 231 arsatidmiveng 3 (3-0-6) o 231 anseidmiueng 3(3-0-6) wasudatue
93U
Bw 232 waiiuariAndes 2 (2-0-4) ailvl
aw 311 Jaqwadiues 3(2-3-5) | ow 311 Tanwoduled 3 (2-3-5) Wavudedn
oy ﬁﬂgwu uazAIasuY
871
W 313 NsEUUMIUUTIU 3(2-35) | w313 walulabiwasa@n 3(2-3-5) Wandein
WA wazAasue
183
aw 314 wedweiinniw 2 (2-0-4) anTad
oW 321 Bedaasient 3(3-0-6) | w321 eedaasiet 3 (3-0-6) Wasusasune
318739
ow 322 ehilafiiiens 3(235) | tw 322 waluladiens 3 {2-3-5) Wasufeduny

873U




1RD. 2 108
Tassairendngnsiin Taseafravdngnsivl
wangnsinenmanTUudin VANGATINeAEAToNAR
PUENAR
arunivweluladionsuaswedies gevunaluladenwaznefined )
(vingnTuFuugs w.A.2554) (wiingnsuTuuse w.a.2559)
HW 331 FuUANNnIEAINW 3 (2-3-5) 8w 331 nINRgDUENUR 3 (2-3-5) Wasudain
Vs LaTHoRNaS VIWENEURIE WUAE WA wazaaiunt
was 5039
gw 341 nIzuunswdssy | 3(2-3-5) | ow 341 asguiumakdsgl | 3(2-3-5) Wabudosuy
819 #19 183
B 342 N5t §asne 3 (2-3-5) dheilungy
wWiswnsnawadwes Jnaniden
yw 343 uindusiens 1 3 (3-0-6) oW 343 NAnAuTieNe 1 2 {2-0-4) UFuandnuiu
nuinlay
Wasuaitng
31839
BW 344 aanfiusiens 2 3 (1-6-5) aw 344 HaRHuAE1 2 2 (2-0-4) Uiuasinuau
whnfinuas
\WaBuAedue
e
an 345 waluladinnsoan 3 {1-6-5) il
gnTEN
#W 491 MIIANTg 3(2-3-5) | sW 441 01999015 3 (2-3-5) Wasufesue
amawnsaveises gravnssIweduied 51877
BW 491 duann 1{1-0-2) aw 491 Fuun 1 (1-0-2) Wabuoiu
buliolin!
N 102 Wuukuuimngsy 3(2-3-5) wadlugd
Bon 1 5w Mnseian felsluil
18 497avwnaAnE) U3 9 18 497AuARANN Ui 9 T
78 498 nisiouisasy 9 70 498 NMaviguibase nie 9 AL
Wi
18 499 MIANN Wie 9 19 499 M5AnE via 9 ALY

flnau wSa Hnausy

AaUszine

HRau vise Rapusu

a5z




uAw. 2 109
Tassadandngnaidu Tnseairawdngasivi
wangesivenaansiudie UANGHTINEAARTUNANR
WIELUE
anaivwmalulalionauazwediues gnandvnaluladenawazwediuad !
(wangnTUTUUGs W.A.2554) (mingnsuTuu§s w.A.2559)
2.3 ngudviienidian 9 wiwfin | 2.3 ngudviondan 9 wiqefia AALAN
idsniFuuatnaioy WdonSeuatnatioy
us 200 pwfiiieeiu 3(3:06) | na 200 el 3 (3-0-6) wabuaain
Renfugsia enfugsia wazA1a3uY
83T
uw 312 wa?uua%%uqa 3(2-3-5) | 80 312 N30T 3 (2-3-5) wWaruTouas
dnunzmwzsameailes ABEUEITIEIN
B 342 MIU13einm 3 (2-3-5) TEHRERHHEH]
iiaainsnavadiues FuuonUedu
uW 421 weRwnIraAuLAY 3(3-0-6) | ow 411 wedlsHauay 3 (3-0-6) Wasuswaio
waslunara@ndanals wiedlunaaindanalamuas uazdaiun
was w3
oW 413 wodlued 3 (3-0-6) sl
Usznsu
gW 442 NIMAENITHRA 3 (3-0-6) UW 442 NILAYAIHR 3 (3-0-6) AGLFL)
Usganu Uszranu
aw 493 mednwwndeadla|  2(2:040) | Bw 493 nsAnwiate 2{2-0-4) AAL
2 aula 2
gW 494 N15EnEITe 3(3-0-6) | oW 494 MIANEITe 3 (3-0-6) AdLEY
aula 3 aula 3
uw 401 TansTsui 3 (2-3-5) BnLan
o 411 waluladwady 3 (3-0-6) anLdn
Stmunazensdalau
an 492 n1sAnwIIYe 1(1-0-2) gnLan
aula 1
M 101 MELliguLuY 3 (1-3-6) pnLan
N 1
N 260 gamwamansiaz | 3 (3-0-6) BN
naemansvasluadiadiu
3. v Idanad 6 nuefin | 3. uuIRIv RN 6 wuaunn ASLR




Hea. 2 110
LANETSLUY 3

3. sazn1sUTuljmdngasivendnansinidia arvrdrinaluladenaazwefiues (vangas
U3uU§e w.el. 2559)Usngaell

1. néngaainenmanstdin anviivinaliladenuasweued (rdngnsuiudys we.2559)
UulpnnudngasinaaansUodin airimaluladonsuaswodiuei(wangns n.a.2554)

2. anmminedonld elfmmuudueunisuiuusudly lumsussguadil 072558 il 29
WerIN"8U 2558

3. wé’ﬂajmiﬂ%'uﬂ‘gqLLfﬂ%ﬁLéuiﬁﬁﬁﬁﬂﬁnmﬁLéi’hﬁﬂmﬁy’m,wiﬂmiﬁmzn 1/2559 Wusuly

4. wiswalunsuTudgauile

Weusuusuilenmomdngnstiviuadie wazuluaussniavosnisisiinwdns

{H99 nseuInAIgIURaNAlsEURANANYIWAWR WA, 2552 LagUTENAvDIANENTINNTINTS

gaudne Herfuluman sl jiRnunseuinasgpiugandl idmunliandugeudinw

k]

o -y

mzuumiﬁ’mm/ﬁuﬁﬁmaaL'e‘iﬂm;awé'ﬂqmmuma‘ummigmﬂm’géﬁfsxﬁvqmuﬁﬂm
wivrd Ineliilseazifonvendngns eazidonvessnedv RarIteasiaanYeg
& o Qi ar 1 :} a 2
dszaunsalanaau ity asounguiitens « AULUY UAB.2 A munts
5. ansrlumauiuusudily
5.1 UdaUsetevidngns
AILAY
5.2 YSuuiaeuSan

ASLRY

24 8
=

5.3 Tunmsusuugmmdngminsail flanszvesnsuivly il
1, winlmsivnesedn Tuusazvuan
2. gnidnuas i Tulsazuiig
3. $185 1 IYITEWINVUNR
4. Wauswain war/svive Ususuaumthenn uay/vie Wasunauniifne

way/vise wWasumetuiesyian



ure, 2 111

1) nguivdennengn’
1.1) Wi 1 5783 il

e 101 Lﬂ‘ﬁs}gmamélﬁa%ﬁmﬂasé’ﬁ'ul,l,asn'lsﬂssmaumi 3 (3-0-6)

Aondaduneu : laid

nsRneIRRuAIMIE AraddgreaasuganliedindsesrTunaznns
Uszneums iigrtesfuesugivluiinussdiu STannnsmaasegio ansiude Fuile
Hadunsudn unummaasssiaresnnisiinansenudeTiayssriu wsugiamiieades
FUNISEUNIASY UaEMMIRLNIeNTSEuenTUTEneums eliAnisAssensidnla
waraunsaviuilidr funisiudsuilamesniziasegheludinUsearfuld wasanans
wanrldSuunRnlunmlseneugsiasuhlugnsdudmesfiamslueuanld

(sstne 3 Tl UTR 0 Halas dnendeauies 6 Saluydlamd)

CE 101  Economics in Daily Life and Operations 3(3-0-6)

Prerequisite : None

This course aims to study the meaning and important of Daily Life
andOperation Economics. Economy Evolution, inflation, Deflation, Production Factors,
Government roles in daily life economy, financial economics and financial planning for
operation are also included. This course wilt help to understand and adapt the daily
life behaviors follow to the economy changes as well as able to apply knowledge for
operating their own businesses in the future.

(Lecture 3 hours, Practice O hour, Self Study 6 hours/week)
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GE 022 World Civilization 3 (3-0-6)
Prerequisite : None
Historical development of thoughts of Eastern and Western worldsin terms
of political, economic, social, and cultural dimensions including music, art, dramatic
art, literature, philosophy, and religion; their influences on Thai society
{Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 022 World Civilization 3 (3-0-6)
Prerequisite : None
Development andrelations of important civilizations in different geographical
and cultural spaces according to historical backgrounds and their influences on
present-day societies.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 104  Man and Environment 3 (3-0-6)

Prerequisite : None

Origin of hurnan; natural balance and ecology; knowledge of fauna and flora;
development of economy, society, tradition, and culture; devetlopment of science and
technology; effects of development on nature and ecosystem; thinking and decision-
making process for effective use of natural resources.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
v

M 104 wyudlazAunadon 3 (3-0-6)
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GE 104 Man and Environment 3 (3-0-6}

Prerequisite : None

The formation of human beings, the equilibrium of nature and ecology, the
study of socio-economic and cuttural evolution effecting on natural environment and
ecology, thinking process and decision making in appropriating uses of natural resources,
human and gender equality based sustainable development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 304  Liberal Art of Intellectuals 3 (3-0-6)

Prerequisite : None

Self perception; perception of others; theories of self and others perception;
communication skills and human relations; personality development; critical thinking
skills for problem analysis on social, economic, and political issues; public mindedness

and social responsibility buitding; well being in society

(Lecture 3 hours, Practice O hour, Self Study 6 hours/week)
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GE 304 Liberal Arts of Intellectuals 3 (2-2-5)
Prerequisite : None
The study of definition, composition, and characteristics of intellicle, self-
recognition, recognition of others, techniques and strategies of self-recoenition and
recognition of others, skill of thinking and economic, social and political problem
analyzing ASEAN and adaptation including awareness of public property and ways of
living in society with happiness.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 013 Health for Life 3 (1-4-4)
Prerequisite : None

Concepts in health, health management, health promotion with an emphasis
on principles of physical education, health education, recreation, sports science, and
public health; exercise for health; nutrition and health; stress prevention and
eradication; physical fitness test and assessment; first aid; prevention of exercise and
sports injury, drug abuse, accident, and major transmitted and non-transmitted diseases;
providing sex-education

(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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GE 013  Health for Life 3 (2-2-5)

Prerequisite : None

Concepts in health, health management, health promotion with an
emphasison principles of physical education, health education, recreation, sports
science, and public health; exercise for health; nutrition and health; stress prevention
and eradication; physical fitness test and assessment; first aid; prevention of exercise
and sports injury, drug abuse, accident, and major transmitted and non-transmitted
diseases; providing sex-education.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 180 Art and Creative Thinking 3 (1-4-4)
Prerequisite : None
Defination of art; geners of art; artistic creation process; creative thinking
elements;problems of artistic creation and their solutions; Practice of drawing lines and
shapes, painting, colouring and spacing; artistic composition and fundamental artistic
techniques; creation of artistic work.
{Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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GE 305  History and Development of Lanna 3 (3-0-6)
Prerequisite : None
Importance of local history; background of Lanna; development of politics,
Economy, society and culture of Lanna from ancient time to present.

(Lecture 3 hours, Practice O hour, Self Study 6 hours/week)
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GE 031 Thai Language Usage 3 (1-4-4)

Prerequisite : None

Lab of listening and reading for main ideas; analysis and evaluation of text
from listening and reading; speaking for giving information, knowledge, and opinions;
sentence and paragraph writing; essay writing; documentary writing; argumentative and
academic articles writing,

(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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GE 031  Thai Language Usage 3 (2-2-5)

Prerequisite : None

Practice of listening and reading for main ideas; analysis and evaluation of
text form listening and reading; speaking for giving information; knowledge, and opinions;
sentence and paragraph writing; essay writing; documentary writing; argumentativeand
academic articles writing,

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 241  English for Science and Technology 1 3 (2-3-5)
Prerequisite : GE 142 Fundamental English 2
To study specific English vocabulary and structures based on the functions of languagé
use retevant to Science and Technology, particularly emphasizing reading skills for the
purposes of application for study, research and communication in their learning at a
higher level,
(Lecture 2 hours, Practice 3 hours, Self Study5 hours/week)
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GE 241 English for Science and Technology 1 3 (2-2-5)
Prerequisite : GE 142 Fundamental English 2
Specific vocabulary and grammatical structures in the content of science
and technology, using integrated language skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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AP 101  Agriculture for Life 3 (3-0-6)
Prerequisite : None
Development and importance of agriculture; bio-diversity in the ecosystem;
environmental factors effecting the nature of agricultural production; cuttivation and

pest control; livestock tending; diseases and parasites in livestock; micro-organism and

its use in agriculture; agricultural systems; existence of agriculture and its survival in the

future.
(Lecture 3 hours, Practice 0 hours, Self Study 6 hours/week)
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AP 101 Agriculture for Life 3 (3-0-6)

Prerequisite : None

Evaluation and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agricultural production system;
Resources from microorganism, plants, land animals and aquatic animals: diversity of
resources, utilization, management and conservation for sustainable and environmental
friendly agriculture; communication of agricuttural knowledsge; royal intiative development
and agriculture,

{Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 014  Information Searching for Academic Study 3 (1-4-4)
Prerequisite : None
Fundamental knowledge of information; use of information resources with an
emphasis on the Internet access; access means of library information databases and
online databases on the Internet; use of search engines; information evaluation and
how to make an effective use of desired information; citing references and making
bibliographies for academic papers.

(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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GE 014  Information Searching for Academic Study 3 (2-2-5)

Prerequisite : None

Fundamental knowtedge of information; use of information resources with
an emphasis on the Internet access; access means of tibrary information databases and
online databases on the Internet; use of search engines; information evaluation and
how to make an effective use of desired information; citing references and making
bibliographies for academic papers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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RE 100 Energy for Daily Life 3 (3-0-6)
Prerequisite : None
Fundamental ofenergy;energysituations;energy resources; energy Utilization in
everyday tife; energy and environmental conservation; awareness of energy
consumption.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week}
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CH 210  Analytical Chemistry 3 (2-3-5)
Prerequisite : CH 100 General Chemistry or
CH 103 Principle of Chemistry 2 and
CH 104 Organic Chemistry Laboratory 2
Study of gravimetric and volumetric analyses together with their practical
{aboratories for the quantitative determination of selected compounds in various
samples. Chromatography techniques, emphasis on classical Chromatography, such as
thin layer Chromatography, column Chromatographic and gas Chromatography also
included.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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CH 260  Physical Chemistry 3{2-3-5)
Prerequisite : CH 100 General Chemistry or
CH 103 Principte of Chemistry 2 and
CH 104 Organic Chemistry Laboratory 2
Chemical energy and Gibb free energylaw’s of thermodynamics,
thermochemistry, chemical equilibrium, chemical kinetics, electronic and magnetic
properties of natural motecules, physical and chemical properties of macromolecules.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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EA 120  Computer for Engineer 3 (2-3-5)

Prerequisite : None
Computer concepts; computer components; hardware and  software
interaction; EDP concepts; program design and development methodology; high-level
language programming,

(Lecture 2 hours, Practice 3 hours, Self Study5 hours/week)
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EA 120 Computer for Engineer 3 (2-3-5)

Prerequisite : None
Computer concepts; computer components; hardware and software

interaction; EDP concepts; program desien and development methodology; high-level

language programming.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 201 Fundamental of Materials Science 3 (3-0-6)
Prerequisite : None
Fundamental structure of materials, Materials properties, Phase diagram,
Relationship between microstructure and properties of material, Application and

processing of materials such as metal, ceramics, polymer and composite, Materials

degradation.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 201  Fundamental of Materials Science 3 (3-0-6)
Prerequisite : CH 101 Principles of Chemistry 1 and
PH 105 General Physics 1
Fundamental  structure  of  materials, materials properties,
relationshipbetween microstructure and  properties of material, application and
processing of materials such as metal, ceramics, polymer and composite, materials
degradation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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(H 210 Analytical Chemistry 3 (2-3-5)
Prerequisite : CH 100 General Chemistry or
CH 103 Principle of Chemistry 2 and
CH 104 Organic Chemistry Laboratory 2
Study of gravimetric and volumetric analyses together with their practical
taboratories for the quantitative determination of selected compounds in various
samples. Chromatography techniques, emphasis on classical Chromatography, such as
thin layer Chromatography, column Chromatographic and gas Chromatography also
included.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week}
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CH 260  Physicat Chemistry 3 (2-3-5)
Prerequisite : CH 100 General Chemistry or
CH 103 Principle of Chemistry 2 and
CH 104 Oreanic Chemistry Laboratory 2
Chemical energy and Gibb free energylaw’s of thermodynamics,
thermochemistry, chemical equilibrium, chemical kinetics, electronic and magnetic
properties of natural molecutes, physical and chemical properties of macromolecules.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 100  Introduction to Rubber and Polymer Technology 1(1-0-2)
Prerequisite :None
Course structure Basic knowledge and guideline of studying, Characteristics of
graduate students, Characteristics of scientist, researcher and working in rubber and
polymer technology fietd.
(Lecture 1 hour, Practice 0 hour, Self Study 2 hours/week}
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RP 201 Fundamental of Materials Science 3 (3-0-6)
Prerequisite : None
Fundamental structure of materials, Materials properties, Phase diagram,

Relationship between microstructure and properties of material, Application and

processing of materials such as metal, ceramics, polymer and composite, Materials

degradation
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 201  Fundamental of Materials Science 3 (3-0-6)

Prerequisite : CH 101 Principtes of Chemistry 1 and

PH 105 Generat Physics 1

Fundamental  structure of  materials, materials properties,
relationshipbetween microstructure and properties of material, application and
processing of materials such as metal, ceramics, polymer and composite, materials
degradation.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 221  Natural Rubber Technology 3 (2-3-5)
Prerequisite : None
Field latex, Concentrated tatex, Dry rubber manufacturing process, Properties
of natural rubber, Natural rubber products.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 221  Natural Rubber 3 (2-3-5)
Prerequisite : None
History of natural rubber, chemical structure and properties of natural rubber,
field latex, field latex preservative, concentrated latex and dry rubber manufacturing
process and testing, natural rubber products.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 231  Rubber Additives 3 (3-0-6)
Prerequisite : None
Rubber vulcanization, rubber additives such as accelerators, activators,
retarders, antidegradants, fillers and plasticizers.
(Lecture 3 hours, Practice O hour, Self Study 6 hours/week)
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RP 231  Rubber Chemicals 3 (3-0-6)
Prerequisite : None
Additives for rubbe such as vulcanizationagents, accelerators,activatorsand
retarders, antidegradants, fillers, processing aids and other rubber additives.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 231 Synthetic Rubber 3 (3-0-6)
Prerequisite : None
Structure formula, Synthesis, Chemical and Physical properties as well as
Applications of Synthetic rubbers such as polyisoprene rubber, SBR rubber,
polybutadiene rubber, EPDM rubber, butyl rubber, chloroprene rubber, nitrite rubber
and fluorocarbon rubber.
(Lecture 3 hours, Practice 0 hour, Seif Study 6 hours/week)
Toasl
gw 321 ensdaAsien 3 (3-0-6)
Fyrvedunou : il
nsgUauMsAuasIzd gaslaseaine autd warasldauvessradunsesdiviin
fns o W gdlolewiy erneatens swdmiladu gnsERmdn predalnd endlulasd ons
naplsniu sravgeelsaniuou uavensdilau (udu
(Us9en8 3 Falug VTR 0 4ol Anwndhenues 6 Filae/dlnd)
RP 321  Synthetic Rubber 3 (3-0-6)
Prerequisite : None
Synthesis, structure formuta, properties and applications of syntheticrubbers
such as polyisoprene rubber, styrene butadiene rubber, potybutadiene rubber,
ethylene-propylene diene rubber, butyl rubber, nitrile rubber, chloroprene rubber,
fluorocarbon rubberand silicone rubber.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week}
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RP 322 Latex technology 3 (2-3-5)
Prerequisite : None
History and origin of field latex, Preservation of natural rubber latex,
Production and testing of concentrated latex, Stabitity of latex, Chemicals for latex
compound, synthetic latex, Applications of latex such as dip molding product,
extruded product as well as latex foam.
(Lecture 2 hours, Practice 3 hours, Setf Study5 hours/week)
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RP 322  Latex technology 3 (2-3-5)
Prerequisite : None
History and origin of field latex, preservation of natural rubber latex,
production and testing of concentrated latex, stability of latex, chemicals for latex
compound, synthetic latex, process of rubber latex products such as dipping products,
extruded products, latex foamsas well as rubber glues.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 341  Rubber Processing 3 (2-3-5)
Prereguisite : None
History of rubber industry, Two roll mill, internal mixer, Rubber chemical and
compounding, Calendering, Extrusion, Compression moulding, and Other rubber
vulcanizing technigues.
(Lecture 2 hours, Practice 3 hours, Self Study5 hours/week)
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RP 341  Rubber Processing 3 (2-3-5)
Prerequisite : None
History of rubber industry, two roll milt, Internal mixer, mixing of rubber and
additive, rubber forming by compression molding, calendering, extrusion, and rubber
vulcanization technigues.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 441  Management in Polymer Industry 3 (2-3-5)
Prerequisite : None
Basic industrial management, Quality control, Standard quality controt for
rubber and polymer products, Clean technology, Break-even point analysis, Basic
concept of marketing, Small and medium enterprise.
(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 441  Management in Polymer Industry 3 (2-3-5)
Prerequisite : None
Basic industrial production, quality control, clean technology, basic concept
of marketing, small and medium enterprise.

(Lecture 2 hours, Practice 3 hours, Setf Study 5 hours/week)



uao. 2 136

5703907 7 ow 491 dunun
LA
aw 491 dunun 1 {1-0-2)
Fyradunou : Lidl
TinAnundunuasdinseitediuiailamedunalladouaswediesiie
taieuarvefvsglutudou Tnsmnudiureuvesnurn T sUIMvMangns
(ssene 1 FAluURUR 0 dalas Anwdsaues 2 il duami)
RP 491  Seminar 1 (1-0-2)
Prerequisite : None
Self and individuat study of interesting topics related to rubber and polymer
technology for seminar in class room.

(Lecture 1 hour, Practice 0 hour, Self Study 2 hours/week)
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RP 491  Seminar 1(1-0-2)

Prerequisite : None
Self and individual study of interesting topics related to rubber and polymer
technology for seminar in ctassroom.

(Lecture 1 hour, Practice 0 hour, Self Study 2 hours/week)
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RP 311  Fundamental of Polymeric Materials 3 (2-3-5)
Prerequisite :CH 253 Organic Chemistry 2
Fundamental of polymeric materiats, Mechanical and elastic properties of
polymer, Polymerization and polymerization process, Examples of condensation and
addition potymers.
{Lecture 2 hours, Practice 3 hours, Self Study5 hours/week)
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RP 311  Fundamental of Polymeric Materials 3 {(2-3-5)
Prerequisite : CH 253 Organic Chemistry 2
Fundamental of polymeric materiats, mechanical and viscoelastic properties
of polymer, polymerization processes and conditions, examples of step-growth and
addition polymers.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 313  Plastic Processing 3 (2-3-5)
Prerequisite : None
Basic rheology of polymer, Rheometer, Polymer processing such as
calendaring, compression molding, extrusion, injection and blowing.
(Lecture 2 hours, Practice 3 hours, Self Study5 hours/week)
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RP 313  Plastic Technology 3 (2-3-5)
Prerequisite : CH103 Principte of Chemistry 2
Basic rheology of polymer, rheometer, polymer additives, polymerprocessing
such as calendering, compression molding, extrusion, injection and blow molding.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 232  Rubber Chemistry and Physics 2 (2-0-4)

Prerequisite : None

Chemical reaction of rubber, vulcanization reaction, crosstink structure
of vulcanized rubber, rubber elasticity, viscoelastic properties, and physical
properties of rubber,

{Lecture 2 hours, Practice O hour, Self Study 4 hours/week)
565809 2 aw 314 wedweiduna

g 314 WOAETIN W 2 (2-0-6)

Furdefunenu : au 253 wildunid 2

yiowaiineiiinwiildanilandeuuasnefineisssuuf dredranefiued
Frnmdswidind vy wedweitesaaelimaiinmitiiniiaiussdussneuiugunedlen
sendusanluen weauanfnuedasazwedanlusnanTvu (udu nistdesaarene@inw
Fnsamadeumstesday ngwneviodeimuaiiiuites

(rseny 28l UGUR 0 s dnndheautes 4 daluy/damd)

RP 314  Biopolymer 2 (2-0-4)

Prerequisite : CH 253 Organic Chemistry 2

Classification of biopolymers derived from petroleum-based andbio-based
biopolymers, examples of commercial biopolymers such as starch-based polymers,
polyhydroxyalkanoates, polylactic acid and polycaprolactone, degradation of
bioplastics, Testing of biodegradability, laws or rules related to environmental concern.

(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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RP 345  Rubber Compounding Technology 3(1-6-5)
Prerequisite : RP 231 Rubber Chemicals
Rubber formula and its definition, objective of rubber formulations,rubber
compounding design to provide the require properties, compounding design to obtain
properties such as hardness, tensile strength, tear strength, compression set, resilience,
abrasion resistance, aging resistance, fatigue resistance, liquid resistance, rubbermetal
bonding, cellular rubber, and rubber btend.
(Lecture 1 hour, Practice 6 hours, Self Study 5 hours/week)
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EA 102  Engineering Drawing 3 (2-3-5)
Prerequisite : None
Lettering,  orthographic  projection;  orthographic drawing  and
pictorialdrawings,dimensioning and  tolerancing, sections, auwdliary views and
development; freehand sketches, detail and assembly drawings; basic computer-aided
drawing.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 342  Maintenance of Polymer Machinery 3 (2-3-5)
Prerequisite : None
Study in principles of maintenance in  rubber and polymer
technotogymachinery, lighting, electrical equipments, motor, controt system, power
transmission belt, gears, and bearings, Maintenance planning and scheduling, including
repair and adjustment

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 343 Rubber Products 1 3 (3-0-6)
Prerequisite :RP 231 Rubber Additives
Simple rubber products such as rubber coated fabric products, eraser, rubber
band, rubber tHrss.ead, golf ball, tennis ball, and hot water hottle, Basic calculations
and design of rubber in engineering.

{Lecture 3 hours, Practice O hour, Self Study6 hours/week)
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RP 343  Rubber Products 1 2 (2-0-4)
Prerequisite : RP 231 Rubber Chemicals
Simple rubber products such as rubber coated fabric products, eraser, rubber
band, rubber thread, golf ball, tennis ball, hot water bottle, and footwear.
{Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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RP 344  Rubber Products 2 3 (1-6-5)
Prerequisite :RP 343 Rubber Products 1
Complicated rubber products such as footwear, rubber hose, belt, tyre, cable,
rubber to metal bonding, tank lining, rubber roller, as well as seal and o-ring, Rubber
compound formutation and testing,
(Lecture 1 hour, Practice 6 hours, Self Study5 hours/week)
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RP 344  Rubber Products 2 2 (2-0-4)
Prerequisite : RP 343 Rubber Products 1
Complicated rubber products and engineering rubber products such as rubber
hose, rubber belt, tire, electricalwire, cable, rubber to metal bonding, tank lining, rubber
roller, bearing pad, seal and o-ring.
(Lecture 2 hours, Practice 0 hour, Self Study 4 hours/week)
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BA 200  Introduction to Business 3 (3-0-6)
Prerequisite :None
The study of basic knowledge concerning business environment and models,
business administration, human resource administration, production, marketing,
accounting and finance. This subject is aimed to provide basic principles concerning
business administration so as to build up understanding about activities of particular
business fields for further specialized education.

(Lecture 3 hours, Practice 0 hour, Self Study6 hours/week)
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MG 200  Introduction to Business 3 (3-0-6)
Prerequisite : None
The study of business knowledgein many aspects such as business
environment and business models, business administration personal management,
production, marketing, accounting finance and insurance. This basis for understanding
the concept of administrative actives in the fields of business in order to guide students
for study in specific business areas.
{Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 421  Polymer Blends and Thermoplastic Elastomers 3 (3-0-6)
Prerequisite : None
Thermodynamic of miscibility, structure and properties of polymer blends,
compatibilizer, definition, classification, properties and applications of thermoplastic
elastomers.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 411  Polymer Blendsand Thermoplastic Elastomers 3 (3-0-6)
Prerequisite : None
Miscibility . and morphology of polymer  blends, factors affecting
blendproperties, compatibitizer, examples and applications of polymer blends.
Definision and classification of thermoplastic elastomers such as styrenic block
copolymers, crystalline  multi-block  copolymers, and hard polymer/elastomer
combinations.
(Lecture 3 hours, Practice O hour, Self Study 6 hours/week)
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RP 312 Advanced polymers 3 (3-0-6}
Prerequisite : None
Polymer reverse engineering, Improvement of polymer properties, Engineering
polymer, Bio-degradable polymer.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 312  Polymer Characterization 3 (2-3-5)
Prerequisite : RP311 Fundamental of Polymer Material
Principles and theory of instrument for polymer characterization including
preliminary test (solubility, density, flame test), eel permeation chromatography,
nuclear magnetic resonance spectrometer, Infrared spectrometer, differential scanning
calorimetry, thermogravimetric analyzer, dynamic mechanical thermal analysis, electron
microscopy, other new methods for investigation of polymer, sample preparation and
data analysis

{Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 342  Maintenance of Polymer Machinery 3 (2-3-5)
Prerequisite : None
Study in principles of maintenance in  rubber and polymer
technologymachinery, lighting, electrical equipments, motor, control system, power
transmission belt, gears, and bearings, Maintenance planning and scheduling, including
repair and adjustment

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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RP 413  Polymer Composites 3 (3-0-6)
Prerequisite : None
Definition and classificationof polymer composites, rubber and polymer
nanocomposites, types of reinforcing agents, polymer composites fabrication
techniques, interfacial adhesion between reinforcing agents and matrices, mechanical
properties of polymer composites, characterization and applicationsof polymer
composites.

{Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RP 401  Natural Materials 3 (2-3-5)
Prerequisite : None
Bio-degradable materials such as cellulose, chitin-chitosan, starch, rubber
wood, Testing of Bio-degradable materials.
(Lecture 2 hours, Practice 3 hours, Self Study5 hours/week)
sedd 2 aw 411 waluladwedgSmuuarensdala
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RP 411 Polyurethane and Silicone Rubber Technology 3 (3-0-6)
Prerequisite : None
Fundamental of polyurethane, Chemistry and physics of polyurethane, Raw
materials and processing of polyurethane, Properties of polyurethane, Application of
polyurethane, Polyurethane and environment, Silicone rubber.
{Lecture 3 hours, Practice O hour, Self Study 6 hours/week)
518377 3 uw 492 M3Aneindeauls 1
g 492 asAnwtedule 1 1(1-0-2)
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RP 492  Selected Topic 1 1(1-0-2)
Prerequisite :
Study of interestine and new fopics related to rubber and polymer
technology.
(Lecture 1 hour, Practice 0 hour, Self Study 2 hours/week)
s993%7@ 4 a0 101 mMsdsunuudaangsu 1
90 101 sEiBunuUAengsy 1 3 (1-3-6)
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(us3ee 1 Falaa YR 3 Halus Anwndaeaues 6 Falay/ddansh)
EA 101  Engineering Drawing 1 3 (1-3-6)
Prerequisite : None
Lettering; orthographic projection; orthographic drawing, dimensioning
section; pictorial drawing; assembly drawing; computer aided drawing.
{Lecture 1 hour, Practice 3 hours, Self Study 6 hours/week)
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EA 260  Introduction to Thermodynamics and Fluid Mechanics | 3 {3-0-6)
Prerequisite : MA 102 Calculus 2 and
PH 105 General Physics 1
Fundamental of thermodynamics, First and second law of thermodynamics,
Physical properties of fluid, Fluid statics and flow in pipes.
(Lecture 3 hours, Practice O hour, Self Study 6 hours/week)
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Pornprasit, P. and Rattanaplome, T. (2015), Composites from Biomass Using Natural
Rubber Latex as a Binder. RMUT! Journal Special Issue 1, The 6" International
Conference on Science, Technology and Innovation for Sustainable Well-Being
{(STISWB V1), 458-163.

Rattanaplome, T., Kajitpetjarat, S., Ariya, S. and Chantaramee, T. (2013} Effect of Odor-
adsorbing Fillers on Mechanical Properties of Natural Rubber Vulcanizates. The
Journal of Interdisciplinary Networks. 2 (2), 203-210.

Rattanaplome, T., Pornprasit, P. and Chantaramee, T. (2014) The Potential of Perlite as

an Odour-adsorbing Fillers in NaturalRubber Vulcanizates, Macromolecular

symposia, 354, 197-206.
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LLazm‘iﬂszﬂgu%‘muﬁﬂ Weanosani ﬂ%qﬁ 30 Congress on Science and Technotogy of
Thailand
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26 — 28 NUAYRUE 2558 UNLAUBNAITUNIIITY 1304 Flexural Strength and Abrasion
Resistance of Clay-Based Materials Reinforced with Vulcanized Natural Rubber Latex.

Bangkok International Conference on Engineering and Applied Sciences

AeRRuAlazNE TN

2556, Effect of Odor-adsorbing Fillers on Mechanicat Properties of Natural Rubber
Vulcanizates. The Journal of Interdisciptinary Networks. 2 (2), 215.

2557, The Potential of Perlite as an Odour-adsorbing Fillers in NaturalRubber
Vulcanizates, Macromolecular symposia, accepted

2558, Compaosite from biomass using natural rubber latex as a binder, RMUT!

Journal. Special Issue 1, 458-463.
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Moonchai, D., Juntamui, P, andRuankum, R.(2015).Utilization of Defatted Rice Bran as a
Filler for Cellular Natural Rubber,RMUTI Journal Special Issue 1. Accepted
Moonchai, S., and Moonchai, D. {(2013). Modelling and optimization of rebound resilience

and hardness of defatted rice bran/calcium  carbonatefilled  NR
vulcanisates,Polymer testing. 32, 1472-1478.
Moonchai, D., Moryadee, N. and Poosodsang, N.(2012). Comparative properties of
natural rubber vulcanisatesfilled with defatted rice bran, clay and calcium
carbonate,Maejo International Journal of Science and Technology. 6(02), 249-258
a3ayn yade.(2555). wawastldandmgasiafiudmiveasied, TSI INE NN T

119.40(4), 1036-1048.
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28-30 AAy 2557 thiduenanuiuinig 1384 Utilization of Defatted Rice Bran as a
Fitler for Cellular Natural Rubber. {Oral presentation] 2014 The 6™ International Conference
onScience, Technology and Innovation for Sustainable Well-Being (STISWB VI) 2 Apsara

Angkor Resort & Conference, Siem Reap, Kingdom of Cambodia
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2555, sawasslsvndngansindindwiueasssuyd. 2.9, ve. 40(4), 1036-1048.

2556, %w“ﬁ‘wamm%’waﬁﬂﬁqﬁu&iaﬁuﬁ&‘%qﬂmﬁﬂmQﬁi‘zu‘mﬁ. 7. vy, w9 41(4), 1005-
1015.

2555, Comparative Properties of Natural Rubber Vulcanisates Filled with Defatted
Rice Bran, Clay and Calcium Carbonate. Maejo Int. J. Sci. Technol. 6(02), 249-258.

2556, Modelling and Optimization of Rebound Resitience and Hardness of Defatted
Rice Bran/Calcium Carbonate-Filled NR vulcanisates. Polym. test. 32, 1472-1478.

2558, Utilization of Defatted Rice Bran as a filler for Cellutar Naturat Rubber. RMUT!
Journal. Spedial i1ssue 1, 458-463.



3Ae. 2 ‘ 157

Ya-6na YNaTIUAHD FUN
Miss Napat Chantaramee
e . s ~ ar Y
HaTUNHARAY ARLEIVIBNENSRNT SJ?TTJ%EJ’I‘&EILLM'I%

A PUBINS D.8UNT 1 2.4Tealu 50290

Tnsdnd 0-5387-3515

Tnsens 0-5387-8225

E-mait napat@mju.ac.th

Uszaansdnen
AaIRdl #1913 datunsAne 1
D. Eng. | Materials Science Nagaoka University of Technology, Japan 2551
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Chantaramee, N and Rattanaplome, T. (2015). Flexural strength and abrasion resistance
of clay-based materials reinforced with vulcanized natural rubber latex.In
Proceedings of the Bangkok International Conference on Engineering and Applied
Sciences 2015, Higher Education Forum.

Puntharod, R., Sankram, C., Chantaramee, N, Pookmanee, P. and Haller, K. J. (2013).
Synthesis and characterization of wollastonite from egg shell and diatomite by

the hydrothermal method,Journal of Ceramic Processing Research, 14, 198-201.
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Chantaramee, N., Chaichana, K., Siimongkol, P. and Rattanaplome, T. (2012). Flexural
strength and hardness of clay reinforced with natural polymer.In Proceedings of
the 1 Mae Fah Luang International Conference 2012, Future Chatlenges towards

ASEAN Integration. Mae Fah Luang University.
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31 2in51A3 — 2 nUATRLE 2555 Yiauenanunside e mawdeuedandlnludan
wesd laduaziudenlisieufisenaniugueaud (Preparation of Wollastonite from Perlite
and Eggshell by Solid State Reaction) ﬂ'tiﬂ'ﬁzsgmww‘imm‘a‘ﬂ%ﬁ 50 AMTINedeLnuRSmEns

29 - 30 faAl 2555 ULAUBNAIUATIVY 1394 Flexural Strength and Hardness of
Clay Reinforced with Natural Polymer. Mae Fah Luang International Conference 2012.

4 - 7 nuaius 2557 viauenasunsite 13es navesduandnilaglua CaO-SiOyo
arstAmratndatalnlud (Effect of the CaO-SiO, Molar Ratio on the Formation of
Wollastonite) ﬂﬂ’iﬂ‘iz‘lgﬂ%’]ﬁ‘l!'lﬂ’]‘iﬁ%\‘lﬁ 52 aMTINe1duLNYaSENEnS

3 - 6nunIRUE 2558 TiauaraNLNTINE (3eq authvernunmmstdienmon
Unsmufndauusvandwiusdadusianndu (Indicators of Using Compound Latex as a
Binder for Blay-Based Product)miﬂ‘m;mmﬁmmam%@ﬁ 53uMTIVB R ENUATANENS

26 - 28 NUATRUS 2558 UNAUBHAIIUNNTIVY 1384 Flexural Strength and Abrasion
Resistance of Clay-Based Materials Reinforced with Vulcanized Natural Rubber Latex.

Bangkok International Conference on Engineering and Applied Sciences
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597900 wwsgly (2559) maweResiannIndomdimensaineaneszwi NR/EPDM Tunsld
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winenasualle.

Pornprasit, P., Pechurai, W., Randorn, C,, Chandet, N, Mungkornasawakul, P., Kodchakorn,
K. and Nimmanpipug, P. (2014), Effect of Particle Size of Zinc Oxide on Properties
of Natural Rubber Compounds. In Proceeding of The 4t polymer Conference of
Thailand. Bangkok, Thailand.

Pechurai, W., Muansupan, T. and Scawlee, P. (2014).. Effect of Foaming Temperature and
Blowing Agent Content on Cure Characteristics, Mechanical and Morphologicat
Properties of Natural Rubber Foams, Advanced Materials Research. 844, 454-457.

Pechurai, W., Chiangta, W. and Tharuen, P. (2014), Effect of Vegetable Qils as Processing
Aids in SBR Compounds.Macromolecular symposia., accepted

Pechurai, W. and Nakason, C. (2011). influence of Blending Technigue and Processing Oil
on Properties of Thermaplastic Natural Rubber based on NR/HDPE Blends.

International Journat of Polymers and Technologies. 3(1), 17-26.
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0607 AAAN 2553 TlauenaIdvInig 1384 influence of Processing Oit Content
in Thermoplastic Natural Rubber Based on NR/HDPE Blends. [Oral presentation},a T9au33
fisufin unsud aeuwiuiy N3N, The Sixth Thailand Materials Science and Technology
Conference. (The best Paper Awards in Materials for Automotive Session)

5.6 fugen 25560 1ausraIuITIng 1389 Effect of Foaming Temperature and
Blowing Agent Content on Cure Characteristics, Mechanical and Morphological Properties
of Natural Rubber Foams, [Oral presentation], & Tstusulenraust wanen 9.g31ug3511
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6-11 NINAN 2557 ULEUDHAIIYINTT 1583 Effect of Vegetable Oils as Processing
Aids in SBR Compounds. [Oral presentation] MACRO 2014. o f]uﬁfﬂis‘qmm::l,l,am?mﬁ’l

Pusd Sandmidealng



uAn. 2 161

28.30 Aa1AY 2557 TlaueNaIITIN1g 138 Effect of Blowing Agent Content on
Microcellular Structure, Physical Properties and Thermal Conductivity of Natural Rubber

Foams. [Poster presentation] 2014 ICR, a awvingndevintin Inenunivgs 2.5as
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