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1. mjufammﬁ

SUAIBN

2-110-150
2-110-151
2-110-152
2-110-153
2-110-154
2-110-155
2-110-201
2-110-202
2-111-101
2-111-102
2-113-201
2-113-202
2-114-101
2-115-305
2-115-306

2-115-307

nantad

Principle of Chemistry
dHuanInaniail

Principle of Chemistry Laboratory
laNERILAAINT

Chemistry for Engineers
Ugiamsaidmniuiains
Chemistry Laboratory for Engineers
ndsunsdnaly

General Organic Chemistry
Ufiiimaadaunidialy

General Organic Chemistry Laboratory
URAITITUMIANNAR

Miracle of Thinking

uusrmmﬁﬁ?w HNEI VAT TR InInieed

Integrated Methodology for Television Profession

LHEun3dAUF I
Fundamental of Organic Chemistry

Uuamaiaddunidnugin

Fundamental of Organic Chemistry Laboratory

Ll BaRENS 1

Physical Chemistry 1
YHUane L InNEn 1
Physical Chemistry Laboratory 1
el

General Analytical Chemistry
Fuadl

Biochemistry
YJuanszied
Biochemistry Laboratory
wddnivAmTwnalulad

Chemistry for Professional Technology

AWILNA

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)

1 (0-3-0)

2 (2-0-4)

1 (0-3-0)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)

1 (0-3-0)

3 (2-3-4)

3 (3-0-6)

1 (0-3-0)

2 (2-0-4)



2-115-308

2-115-319

2-115-320

2-117-201

-3-

dvamaeddmsvimdnmalulad
Chemistry Laboratory for Professional Technology
Fauadinaly
General Biochemistry
Uuamastaadnaly
General Biochemistry Laboratory
A o > A A A €A [
wddnivimdwnaluladiwasiaes

Chemistry for Furniture Technology Profession

1A s A
2.ﬂQN3ﬁ1%11ﬂﬂﬂ

SUAIBN

2-121-101

2-121-102

2-121-103

2-121-104

2-121-105

2-121-106

2-121-107

2-121-108

2-121-109

2-121-203

2-121-204

2-121-205

F2anevialy

General Biology

Ufidmataanenialy

General Biology Laboratory
TAnoamwsuImtwnalulad

Biology for Professional Technology
Uuamatiinendmsvimdnmalulad
Biology Laboratory for Professional Technology
Tiinendwnsvimdwinaluladiwasiiey
Biology for Furniture Technology Profession
TIANINA ATV BEONULLNAAN tUH

Biology for Product Design
FiinendnsuImdninaluladmsnanw
Biology for Printing Technology Profession

T ANEERIUMITNENTNLREMNEUAT
Biology for Photography and Cinematography
T wivImInlnaviestuazingnazanoie

Biology for Television and Radio Broadcasting Technology

AITINENR

Human Physiology
UfianIaivInenused
Human Physiology Laboratory
TAnevauTas

Cell Biology

1 (0-3-0)

3 (3-0-6)

1 (0-3-0)

3 (2-2-5)

AWILNA
3 (3-0-6)

1 (0-3-0)

2 (2-0-4)

1 (0-3-0)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)



2-121-206

2-121-207

2-121-308

2-121-309

2-124-201

2-124-202

2-124-209

2-124-210

2-126-201

2-126-202

a aja 4
3. nanTANand

9

SHEIT
2-131-101

2-131-102

2-131-103

2-131-104

2-131-105

2-131-106

Frimeluans

Molecular Biology

T ANEINIILAIY
Developmental Biology
MINLINBIA0EWNNNTIING
Sample Preservation in Biology
lulasinafiansrinen
Microtechnique in Biology
Qﬂ%ﬁ%ﬂﬂﬂﬁ%qﬂ

General Microbiology
Uamsairinenialy
General Microbiology Laboratory
9TIINYINMNI0MT

Food Microbiology
UHuanm e inenisamns
Food Microbiology Laboratory
WaniAINe

Principles of Ecology
dpuansnaniaingd

Principles of Ecology Laboratory

P27

ARnFdwsuIAIng 1
Physics for Engineers 1

YHuanIREngsmIuIAINs 1

Physics Laboratory for Engineers 1

AFndadmILIaIng 2
Physics for Engineers 2

YHuanIREndamIuIaIns 2

Physics Laboratory for Engineers 2

WENFNUFIL 1
Fundamentals of Physics 1

YuanmsWEnanugIm 1

Fundamentals of Physics Laboratory 1

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)

1 (0-3-0)

AHILNA

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)

1 (0-3-0)



2-131-107

2-131-108

2-131-109

2-131-110

2-131-113

2-131-114

2-131-115

2-131-116

2-131-117

2-131-118

2-131-119

2-131-211

2-131-212

2-133-201

2-134-301

FFndNugIw 2

Fundamentals of Physics 2
UFuamsAEndEAug ™ 2

Fundamentals of Physics Laboratory 2
Fandidasdn

Introduction to Physics

Ufiemsiandidasdu

Introduction to Physics Laboratory

fAgnanaly

General Physics

UfansfEndialy

General Physics Laboratory
Inenenaasiniuimnaluladnionmsnaw
Science for Printing Technology
AFndawsvIndwnaluladinasiees

Physics for Furniture Technology Profession
NAUMRATARITUNTENIAIN

Photographic Optics

NN aasTaILRUILAZNNTAKAT

Science of Sound and Music
Anmesasdmivinalulainislninaduszingnizaodog
Science for Television and Radio Broadcasting Technology
AFnddwsuITwnalulad

Physics for Professional Technology
UuamRandsmsuimdninalulad

Physics Laboratory for Professional Technology
AFndyalnal

Modern Physics

langinenWand

Physical Metallurgy

4. NENITIAUAFITAT

SHEIT
2-210-101

A a
209311
ATAAFRAT

Mathematics

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)

1 (0-3-0)

2 (2-0-4)

1 (0-3-0)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

2 (2-0-4)

1 (0-3-0)

3 (3-0-6)

3 (3-0-6)

HWHILNA
3 (3-0-6)



2-210-102

2-210-104

2-210-105

2-211-101

2-211-102

2-212-101

2-212-103

2-212-204

2-212-305

2-212-106

2-212-107

2-212-208

2-212-109

2-212-315

5. NANITIADA

q

SHEIT
2-220-101

2-220-104

AdamaaTiugIn

Fundamental Mathematics
asmnaaafidasdu

Introduction to Logic
LUARANATIZR

Analytic Geometry
afiaman iU N ITIANmEAS
Fundamental Mathematics for Social Science
adiamaniiugunanalulad
Fundamental Mathematics for Technology
Lma@é’auammmﬁm?mﬁ:ﬁ1
Calculus and Analytic Geometry 1
LARARE 1

Calculus 1

LARART 2

Calculus 2

LARART 3

Calculus 3

WASQAREINITLIAINT 1

Calculus for Engineers 1
LARYAREINILIAINT 2

Calculus for Engineers 2
WARQAREINILIAINT 3

Calculus for Engineers 3
uﬂaﬁﬁéﬁﬁgwu

Fundamental Calculus
sUMABIoyWNUs

Differential Equations

Fadzn
sfdLdad
Introduction to Statistics
WANENG

Principles of Statistics

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

AHILNA
3 (3-0-6)

3 (3-0-6)



2-220-105  d@snILnalulad 3 (3-0-6)
Statistics for Technology

2-221-202 &6 1 3 (3-0-6)
Statistics 1

2-221-203 &6 2 3 (3-0-6)
Statistics 2

2-222-131  suilauiniae 3 (3-0-6)

Research Methodology

2.222.303  §AALWONIIITUNITIANFATAT 3 (3-0-6)
Statistics for Social Science Research

2-222-304 aﬁﬁlﬁamﬁa‘”ﬂmdaqmm‘v\m?m 3 (3-0-6)

Statistics for Industrial Research

6. naadzunaluladasawine

INEIT Fadn wWANA

2-237-101 ﬁug’mmfmmmiﬂauﬁ’aL@laﬁmzmﬂiﬂaﬁmiaumﬂ 3 (2-2-5)
Fundamental of Computer Science and Information Technology

2-237-104  laseasfania 3 (3-0-6)
Discrete Structures

2-237-105  anuazdudniuInemInauiaes 3 (3-0-6)

Probability for Computer Science

A2 UNYITIYIT

1. naaIz Al

2-110-150 wantAd 3 (3-0-6)
Principle of Chemistry
Imaaﬁ‘mamammzm‘mmq wiusziad ssazane Uhnseed el aas
el JATead suqaiadl n3a wa inde willades a13dsznay
lalasensuauuazaywus
Atomic structure and periodic table, chemical bond, solutions, chemical
reactions, electrochemistry, rate of chemical reactions, chemical equilibrium,

acid, base, salt, nuclear chemistry, hydrocarbon and derivatives compounds.



2-110-151

2-110-152

2-110-153

Uguan1snaniadl 1 (0-3-0)
Principle of Chemistry Laboratory

IBIAUND® : 2-110-150 NANLAKN HIBLTLWAIVANH
ﬂﬁﬁ'ﬁm‘nﬁmﬁuauﬁﬁmmm@guaﬂaaau s5Usznevlesaiin wazansuszney
lavaud svazans UfATouad TWiiad danmufadfisead augaiad
N39 LU LNA8 msﬂs:ﬂaﬂﬂmﬂﬁuamm:agw"’uﬁy

Experiments that concern about elements and ions properties, ionic
compounds and covalent compounds solutions, chemical reactions,
electrochemistry, rate of chemical reactions, chemical equilibrium, acid, base,
and salt, hydrocarbon and derivatives compounds.

LANENILIAINT 3 (3-0-6)
Chemistry for Engineers

1a398319N19BLaNATe Y FUUAAINANTINT 206N WiwszLAl DIALIWILTUN AN
alanzuarmIuNIUGTU AugIuvamnearaauuazuIaaTFURUS aula
YIUAT VOIUDS VOIAAD LAZRITAZANY IAUAFATLAL awqamﬁ aw@avl,aaau
Tt

Electronic structure, properties of periodic table, chemical bonding,
representative element, nonmetal and transition element, basic of atomic
theory and stoichiometry, properties of gases, solids, liquids, and solutions,
chemical kinetics, chemical equilibrium, ion equilibrium in water.
pian1steddmIvIaIng 1 (0-3-0)
Chemistry Laboratory for Engineers

APIAUND® : 2-110-152 LANEIUILIAINT WIDLILRAIVANK
ﬂg’ju"‘ﬁﬂ']ﬂ,ﬁimﬁ'ﬂauﬁﬁmaam@ij%'l,snumﬁw alanzuazmaunIuddu auid

a A

22IuA LATIFIVRINANRINL19THa FuUAU0IV0ILARY FNLAADARLNTIN

3

aana A

%aumam"’ awqamﬁ auu”ﬁﬂgmmmaaﬂm LUR LNAa msm%wmsazmﬂ LR
mﬂwmmmmua

Experimental practices in accordance with properties of representative element,
nonmetal and transition element, properties of gases, some basic crystal
structure, properties of liquid, colligative properties, reaction properties of acid,

base, salt, solution preparation and acid base titration.



2-110-154

2-110-155

2-110-201

2-110-202

Lafidun3dnalyl 2 (2-0-4)
General Organic Chemistry

B1IAUN AW : 2-110-150 KANLAN

Aed A

fsUsznaudunidnineinuanstsznavlalasasuen ssUsznavueanages
Auaauazdinas a13Usznovwead laauazdlan ansUsznaunsadunsduas
auNUsUINIaduNId asUsznauiadiu
Organic compounds consist of hydrocarbon compounds, alcohol, phenol and
ether compounds, aldehyde and ketone compounds, organic acid compounds
and organic acid derivatives, amine compounds.
Usiamaaddunidialy 1 (0-3-0)
General Organic Chemistry Laboratory
WIUIAUNDW : 2-110-150 BANLAR

2-110-154 L@ DWNI M2 11 Wial3anAILank
dfianmassafvaiuitnndasdudmiunsuenasdunis nmasey
FUUAVRIRNIAUNST nIanaasdauwnsyd lasunlnn? wazmInesauaNLa
vwirmIzesssUsznaudunidanaumy Wit
Experimental practices about preliminary method for organic compounds
separations, tests of organic substances properties, organic extractions,
chromatography and test of some properties of organic compounds according
to functional groups.
NAAITHURIAINARA 3 (3-0-6)
Miracle of Thinking
WANNNT WA TUAzTIIN TG 0IMIAe MIfaiBeszuy mIfaidainnyg
wazmsAdITiazd nadealusainufa wazmadoudlduinnisde
MINLRHEANNAA LUNNTBBNUULNRA N tUH
Principle, concept and nature of thinking, systematic thinking, critical thinking
and analytical thinking, idea connection and writing are explored, presentation
of product design thinking.
YIMIN19I5IMeEMIVIT BN I 3 (3-0-6)
Integrated Methodology for Television Profession
MINAWINIAATLAUEI 353N mmﬁﬂmmam‘uuuuﬂsmwms LLazih"Lﬂgi
ﬂ'mJﬁﬂ'ﬁﬁaw”wmﬂ”ﬂmmﬁm%w@Tﬁuiwiﬂ”ﬂﬁLLazf“sﬂmqm:mmﬁm
fauianysn uszineluladssdelna
Development of the idea and integrated scientific methodology, application of

performance for developing professional television skills.



2-111-101

2-111-102

2-113-201

2-113-202

-10 -

Lﬂﬁa%ﬂ%g‘ﬁuﬁs’l% 3 (3-0-6)
Fundamental of Organic Chemistry
B11IAUND : 2-110-150 UANLAR
s3Usznaudunsgniornusmstsznavlalasaiuen s1sUsznaunasanagas
Aunaauazdines s13Usznavuead laauazAlan a17UsenaunIadunIduas
aunutraINIAdund avtszneviafiuuazanstluiana
Organic compounds consist of hydrocarbon compounds, alcohol, phenol and
ether compounds, aldehyde and ketone compounds, organic acid compounds
and organic acid derivatives, amine compounds and biomolecules.
ﬂﬁﬂ?m’ﬁtﬂfl%%ﬂ%ifﬁ%ﬁ’]% 1 (0-3-0)
Fundamental of Organic Chemistry Laboratory
WIUIAUNDW : 2-110-150 BANLAR

2-111-101 LARBUNIRUg I WIaLIIHAILANK
Ufidnsifsatunsnaseusuifveians miﬁﬂﬁmiu’%q‘nﬁgmﬁmiﬁzﬁ
myaznaudunid minaseusuiGveIaInng Waidu LaznmImaseuss
Faluana
Experimental practices about testing properties of substances, purification of
compounds, analysis of organic compounds, properties testing of organic
compounds according to functional groups and biomolecular testing.
LATINENS 1 3 (3-0-6)
Physical Chemistry 1
AB119ALNDY : 2-110-150 HANLAK K3

2-212-103 LLﬂa@ﬁa 1
UAR ‘Vlf]i:}gjfnaﬁ I&JLaqaﬂJ AIUNR wqwﬁmdqmﬂwama@{ ﬂgmdqm%wama@§
wasnuwdasz augalall ngigaauszaugaipnia tad i
Gas, kinetic-molecular theory of gases, thermodynamic theory, laws of
thermodynamics, free energy, chemical equilibrium, phase rule and phase
equilibrium, electrochemistry.
Upiianstefzenand 1 1 (0-3-0)
Physical Chemistry Laboratory 1
IUIAUND : 2-113-201 LASIBINENE 1 W3at3auaILAN
aJ;jﬂ”ﬁmimaaaﬁ'aa@ﬂﬁadﬁuLf:amsl,mw’im 2-113-201 LATLTIRENS 1
Experimental practices in accordance with the content of 2-113-201 Physical

Chemistry 1 course.



2-114-101

2-115-305

2-115-306

2-115-307
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waaTenaly 3 (2-3-4)
General Analytical Chemistry
B11IAUND : 2-110-150 UANLAR

2-110-151 Upiinn1snaniadl
wannialdasaaifeied nireniaad auqa%aaﬁnlumm:mmﬁﬁ
Wi mslninsanse-lwe mylninsauuuanaznas My insauuumsiia
ssdsznauiBatan M3 mimiauwuulfisanieantuazmsia ey laaan
General principles of analytical chemistry, chemical units, lonic equilibrium in
aqueous solution, electrochemistry, acid-base titrations, precipitated titration,
complex titration, redox titration, and ion analysis.
Znad 3 (3-0-6)

Biochemistry

v
a ¢ =

B10IAUNAW : 2-111-101 LANDWNILHNUIIW WD

LS

2-111-203 L@ARNDWN3E 1

ﬂdﬁﬂi::ﬂﬁ]uﬁﬁ]ﬂii&l‘ﬂa\‘]lfﬁaﬁi( amﬂ'ﬁuaﬂmm%w aams%ﬂmaqa
aslulaiate ANa nsaezilu 1usdu taulsyd uaznsafinadsdn nszuaums
wunvadfurasarsdrluana n1IAILAUNTILIRNTNUN VB AT uaz
ﬂ’liﬂ’]‘]JQ&J‘Y]”l(le‘l«LﬁqﬂSSN

Cell structure and function, properties and structure of biomolecules including
carbohydrates, lipids, amino acids, proteins, enzymes and nucleic acids,
metabolism of biomolecules, regulation of metabolic processes and genetic
regulation.

guan1szai 1 (0-3-0)
Biochemistry Laboratory

APIAUND® : 2-115-305 BIAN NIBLTLWAIVAN
Ufiiemnesaslizenasasiunnugluitenii; 2-115-305 $aiad
Experimental practices in accordance with theories in the content of 2-115-305
Biochemistry course.

ddmTUITEIWInalulad 2 (2-0-4)
Chemistry for Professional Technology

UNINYAIINVBIDEADY mﬂ%mswm@“ﬁaaﬁu sNUA2eIaITYIzNOU
gyazany woas WA efidosdu nsa g tnde s1sUsznavlalasafuon
waadn & msadludladsziniu anudasanslumslsamsad

Elementary particles of atom, basic use of periodic table, properties of
compounds, solution, basic of electrochemical cell, acid, base, salt,

hydrocarbon compounds, plastic, dyes, chemicals in daily life, chemical safety.



2-115-308

2-115-319

2-115-320

2-117-201

-12 -

Uprianistedidmsuizinmalulad 1 (0-3-0)
Chemistry Laboratory for Professional Technology
UfsanmInanasfiseanssiunguiluiriaddamivindmnalulad
Laboratory experiments consistent with theory of chemistry laboratory for
professional technology.

Faasnaly 3 (3-0-6)
General Biochemistry

JoL9@Aunaw : 2-110-154 LA DUWNIEN2 1)
84AUTeNAULAZAINTTNYBILTAR a&mq'@l,l,miﬂida%wa\‘imi"'ﬁﬂmaqa
aslulaate aNa nyaezdlu lUsau tewlod uaznsafiiaddn nszuiums
meuaﬁéfumadmi%ﬂmaqa mimqum:u:}umﬂmmuaﬁs'fm k)
mqumaw”wgﬂﬁu

Cell structure and function, properties and structure of biomolecules including
carbohydrates, lipids, amino acids, proteins, enzymes and nucleic acids,
metabolism of biomolecules, regulation of metabolic processes and genetic
regulation.

Usiansgadinaly 1 (0-3-0)
General Biochemistry Laboratory

J1saunan : 2-115-319 Faafinialy WIalIEAILANH
Ufiiimnesasliranadesiunnuflmilomi;m 2-115-319 Faadialy
Experimental practices in accordance with theories in the content of 2-115-319
General Biochemistry course.

wadldnsuizdninalulagiasioas 3 (2-2-5)
Chemistry for Furniture Technology Profession
ssefisnunianmsiivasined Yssnnueinid ssedeuia AUFNLA
nyzuaumInde N3 lulE arnadsendudefiniaden audasany
Tumslzam ﬂg‘v\mumqumsmﬁlmwa‘i(ﬁl,ﬁ]aiﬁl'amsdoaaﬂ

Chemical substance for furniture products, types of adhesives, coatings,
properties, production processes, applications, environmental safety, safety in

use, furniture chemical control laws for export.
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2-121-101

2-121-102

2-121-103

2-121-104

F9nevialy 3 (3-0-6)
General Biology

Augurefaldia nalnueasiilifia aibeouazlaseaieis Wabeuaz
Tassasdas masuunfelia Anainen LLa:%ﬁnW”m;ma@]iﬁaa@Tu

Basis of living organisms, mechanisms of life, plant tissues and structures,
animal tissues and structures, classification of living organisms, ecology, and
basic principle of genetics

UPiiansgrineiialy 1 (0-3-0)
General Biology Laboratory

Jtie@unan : 2-121-101 323Nl MIBLILHAILANK
Ufgamaifsadunslindasganssml iad madifssmsrkiussd a13e1m3
msudaas afefs lassairois afedad lassatosas nsdiuun
§9dT50 sruuflnaInguazNugemaas

Laboratory operations on microscopy, cells, transporting of substances through
cells, nutrients, cell division, plant tissues and structures, animal tissues and
structures, classification of living organisms, ecology, and genetics.
FngrdmsuIzdnmalulad 2 (2-0-4)
Biology for Professional Technology

vﬁugmmadﬁlaﬁ%% NITVIUNIINWINYIAIFAT AINFIAYVBITIINYINY
Favsrinriu anusunutvesfiifianuiuadoy wazmydszyndlianug
mMetnaluindwnalulad

Basic of life, scientific methods, the significance of biology in daily life,
relationships between living organisms and environment, and applications of
biology for technology profession.

Upiian1sBImendwmsuIrdwimnalulad 1 (0-3-0)
Biology Laboratory for Professional Technology
ﬂg’ju‘"ﬁmimmjﬁaaﬁmﬁimﬁum'lmJaam‘"ﬂunwﬂfﬁaaﬂﬁuyﬁms N3N
vinwemildindasdaluwaslfiinis dfianmanfeatunugiusesfefifie
Tasssfivasiouazdad anusuwusvasfadfiauasfoundan uazl foams
Uszgndlanuinudiinenluwindwinalulad

Laboratory operations about safety in the laboratory, practice for using the
equipment in the laboratory, basic of life, plant and animal structures,
relationships between living organisms and environment, and biological

practice for technology profession.



2-121-105

2-121-106

2-121-107

2-121-108
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Fngdmsuimsninalulagasieas 3 (3-0-6)
Biology for Furniture Technology Profession

RANNIINTITINGT RIAINLT ANURAINRABNINTINN WEivaﬁﬁﬁﬂm
Urzgndlglununaiiines nislddszlordannminenstinmwlugamnnsy
washes MssamIfiasanadnasin

Principle of biology, ecology, biodiversity, application of plants in furniture work,
utilization of biological resource in the furniture industry, sustainable
environmental management.

FIINYIEIMILINBOANUULN AN 3 (3-0-6)
Biology for Product Design

WANNIINTIINEN mmfl,ﬁ?adﬁmﬁmﬁ'ummﬁﬂ’mmam‘il,am?ﬁﬂmmql,wﬁ
HEINLT ANURAINRALNINTININ TIaanNLAL b miﬂswqﬂ@ﬂ“ﬁm’mjﬂ’m
%’ﬁﬂmlumsaEmLLmJLLazw”@MmNﬁmﬁmsﬁﬁﬂuﬁmﬁuédLL’J@lﬁ’au

Principle of biology, fundamental of human anatomy and physiology, ecology,
biodiversity, biomimicry, application of biology in environmentally friendly
product design and development.

FansndrnsuIzdninalulagnisnan 3 (3-0-6)
Biology for Printing Technology Profession

ﬁﬁﬂﬂ’]iﬂ’]x‘]%’ﬁﬂﬂ’l 3$UU5"1\‘]ﬂ’]EJN‘1;LHETLLa$ﬂ’15§}LLﬂq‘lJﬂ’l‘W mswﬁmﬁ
INFTIINTNG miﬁuw‘mrﬁ'a@;ﬁswmﬁ faineT YaREFILIARaN
MISAMIFILINRDULULNFUNE

Principle of biology, human body and health care, color production from natural
colors, printing from natural materials, ecology, environmental pollution,
integrated management of environment.
FNINYIFIATUNTALNINULAZATNYBAS 3 (3-0-6)
Biology for Photography and Cinematography

AENMINTINET fufiauasdTawimIiiddae anunmnnaienieiinan
wazflIaINgn Iﬂ'ﬁl,msuﬂizqﬂ@i’ﬁm%'uﬁﬂmﬁaﬁ%‘?@ mMItnen wEIiTaa
Tusssud mytiauenwdionediines madoumsndfsddie nanms
NNTIINENUNM DI RUNATNEUAT qmamﬁmaaﬁaﬁ%%ﬁumsaammm"’a
BR3P

Concepts in biology, origin and evolution of life, biodiversity and ecology,
application software for study of living organisms, photography of living
organisms in nature, biology photograph presentation, documentary writing of
living organisms, concepts in biology and screenplay writing, characteristics of

life and character design.



2-121-109

2-121-203

2-121-204
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FmendmsuizBnlnsiaiuazingnszanmde 3 (3-0-6)
Biology for Television and Radio Broadcasting Technology
AENMINITIINGT AEANY1 ANUANIRAINNITININ MINEATENIIRIN
INLNFAITTINN miéammazﬂﬂLauaNamu?&'amdﬁﬁuﬁﬂmma@lﬁﬁmw
Principle of biology, ecology, biodiversity, biological science media production,
biological science communication and presentation.

d3Ine e 3 (3-0-6)
Human Physiology

Jtie@unan : 2-121-101 323N 14l
aaﬁﬂs:ﬂamﬁug’muaﬂmaaf’]wa\ﬁ’mmf;laJkL‘]:rii‘ LIRS Lf:atﬁa NYAMALRS
%ﬁ’l‘ﬁ'maﬁ:umﬂ%adﬁaﬁumadiwmﬂ izuﬂﬂsaﬂi:g}ﬂ izuunﬁ’lm‘ia
szuudszann sruudenlivie sruuniadneInis sruulnalisuladia
szuuniela izuum“'miwuazizuuﬁuw”uf MIguaInHILaslaInuainIe
lusrame

Basic elements and structures of human body, cells, and tissues; the anatomy
and function of the integumentary system, skeletal system, muscular system,
nervous system, endocrine system, gastroenterology, circulatory system,
respiratory system, excretory system, and reproductive system; and
maintenance and protection of body organs.

UPUanIsasTINe e 1 (0-3-0)
Human Physiology Laboratory

JLsAunaw : 2-121-203 &3IIMAREE WIaSERAILANK
Ufsamsinaiuimaduesisidie meudamad iladednd szuuiedasmanu
TN J2VUUTZEIN JTUUNILAUDINT 5‘:1J5U‘W1E11’ﬂ TTULTUENY S2UU
funituazszuulnaiouladia

Laboratory operations on the cells of living organisms, cell division, animal
tissues, integumentary system, nervous system, gastroenterology, respiratory

system, excretory system, reproductive system, and circulatory system.



2-121-205

2-121-206

2-121-207
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FINg1VaILTAR 3 (3-0-6)
Cell Biology

wasuazlassainaadoasgaiilea Iwsanilaa uazlida laveadisuaz
MItNUTeIeaiNILUATaLTAS addllsznauadmaRIzaLLuAnNs WIENTIY
smyﬂmaqa ATZUIRNTLNLNUBATY LTARANIWBLTUWALETH NTUIALTLLAS
MIuAdIYeITas TuUiduiuvaTas

Cells and structures of eukaryote cell, prokaryote cell, and virus; structure and
function of cell's organelle; the molecular components of cells, molecular
genetics, metabolism process, cell’s differentiation, cell's injuries and senility,
and cell’s immune system.

Fmznlatana 3 (3-0-6)
Molecular Biology

Jtisaunan : 2-121-101 33Inevialal
Imaa%ﬁwaamsw“'ugmmlu?aﬁ%% waftalunislaau nsuendn waz
miugaseanvasdu nathodudhgizadlnianilaauszganilaa nalnmseiugs
LLazﬂ’lim:@;fumSLLamaaﬂmadﬁu ﬂ’J’]llﬁ’]’J%ﬁ’]‘llE)G%’JI&JLE\]QE]LLﬂzﬂ”ﬁﬂS::Egﬂ@ﬂ“ﬁ/
anunedalaana

Structure of DNA in living organisms, cloning techniques, isolation of genes
and gene expression, and transferring of gene into prokaryote and eukaryote
cells; the mechanism of inhibition and stimulation of gene expression,
advancement of molecular biology, and application of molecular biology
knowledge in various fields.

ZIINYINILDIY 3 (2-3-4)
Developmental Biology

nsfnsuazd fUansfsasunisiaig a3vinunvaailaiie mMsuaud
maasadulavedlifldsunmnauudiuazadbaz luiruazdas wannisuas
ﬂavlﬂﬂ'ﬁmuqumsm%tymaaﬁaﬁ%ﬁ@

Study and laboratory operations on anatomy, physiology of tissues, fertilization,
and growth of the eggs that have been breeded and various organs in both
plants and animals; and the principles and mechanisms of growth of living

organisms.



2-121-308

2-121-309

2-124-201
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MIAUSTNEIAIBE1INBIINEN 3 (2-3-4)
Sample Preservation in Biology
NITIUTINLAL AL NB 208195908 T N an13dn®n uazdsanieiaingn
mMIsarinaaiualagns maessuallunisesniiualatne 3Fn1TALTAE
dadudailifinszgnaunad daflinszgnaunas wo wazAeliTaatuen
Collection and storage of samples for the study of living organisms and
biological research; the sample room preparation, preparation of the samples
collection, and storing methods of samples include invertebrates, vertebrates,
plants, and low-class organisms.
Talasimanan1edinan 3 (2-3-4)
Microtechnique in Biology
Jis@unan : 2-121-101 323Inevialal

2-121-102 Usian1352anensialy
msfinsuazd fudmafsaiuaiesiie mued 35nslunes saitaideiy
LasFASUUUAINTIT uAzaNIT NsAnEnasflTznouaTad uaztiiadodae
nNaBIIaNTIAL
Study and laboratory operations on equipments, chemical substance, and
procedures for the preparation of plant and animal tissues semi-permanently
and permanently, the study of the components of cells and tissues with a
microscope.
98599 7l 3 (3-0-6)
General Microbiology
o LeAUnaw : 2-121-101 FINia L
m’mﬁ’lﬂ”muLLﬂz?ﬁ"ﬂﬁﬁﬂﬂ’qua%ﬁﬂm é’mg’m’?‘nm wazlasaasnsves
RunId msdwuunnainangifunid nadisainuazuunueddy MFunug
wazn1aaTydulaveandunid mimuquaiuniduaznisdszendldaadiinm
Importance and study methods in microbiology, morphology and structure of
microorganisms, classification, ways of living and metabolism, reproduction and

growth of microorganisms, microbial control and application of microbiology.



2-124-202

2-124-209

2-124-210
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ﬂﬁﬁ‘@m'ﬁqa%fmmﬁ:'s‘lﬂ 1 (0-3-0)
General Microbiology Laboratory

B1IAUN DI : 2-124-201 qa%ﬁﬂmﬁ{ﬂﬂ WIBLIUWAILANH
ﬂg‘jﬂ'ﬁmﬂﬁmﬁ'umﬂ%m%iaaﬁaLLazqﬂﬂsrﬁmﬁ;a%ﬁﬂm iafianisvinle
ﬂsmmm%a ﬂ’]iL@l%U&lﬂﬁ%ﬁiLgﬁldL%S mime%acl,ﬁu?qwﬁg muwwufgm
RUNT msénwautiduadie NIAIVANUAZNIINTIATATIZAAUNTY
TuFourngan

Practice on the use of instrument and equipment in microbiology, aseptic
technic, media preparation, pure culture isolation, microbial culture, the study
of qualification microorganisms, control and analysis of microbial in the
environment.

ABINYINWBINANT 3 (3-0-6)
General Microbiology Laboratory

WIUIAUNDW : 2-124-201 qa%ﬁﬂmﬁ:ﬂﬂ WILIIBAILANK
qﬁuﬂ%‘ﬁﬁﬁmmﬁm@mqm*mi mstwilen mavindsuaznisdesiu
MILLFgvaIaIMITUARz TG mﬂ“ﬁﬂiﬂmﬁmmﬁuﬂ?ﬂuqma’mmmm‘mi
mmg'm“uaammsﬁ’mﬁga%ﬁﬂmLLa:miLﬁ@ImLﬁaamﬂgﬁuﬂ%‘ﬁ‘lummi
Significant microorganisms in foods, causes and controls of contamination and
spoilage of foods, uses of microorganisms in food industry, microbiological
food standards, and food poisoning microorganisms.
Upiian1s9aBIngineanig 1 (0-3-0)
Food Microbiology Laboratory

Aa

ﬂﬁu"'ﬁn’mﬁimﬁumﬂﬁﬂlumimnmqauw%‘sﬂ,ummi MyiaNzRaun3
ﬁlﬂumi“nﬁﬂﬁfmmmwmmmazfgﬁuﬂ’% fralinlua1ms nImuguIAunsy
luanmisuazrAaimsiawnsnnaaunid

Laboratory operations on isolation of microorganisms in foods, identification of
microorganisms for food standards and food poisoning, control of

microorganisms in foods, and food products from microorganisms.
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2-126-201  WANWHLIAIN 3 (3-0-6)
Principles of Ecology
Jote@unan : 2-121-101 323Nl
ANNRUNYURZVOULIUVAIBIAINGT IZUUBLIA NITH1ENDARITDIRITURE
WA91% T3anIvesans Tasudnfia audunuseesfiifianufisia
U3zaIny TUTH mM3asuulasunuit ssunfinaniaiuin naRuniy
MIBUINENTWNITTINTA wazdymnaisdoanIwwIadaw
Meaning and scope of ecology, ecosystem, transferring of nutrients and
energy, cycle of substance, limiting factor, relationship of life and living
organisms, population, community; succession, ecosystems of ground water
and continent, conservation of natural resources, and environmental pollution
problems.

2-126-202  UHUGNIIRANWLIAINGT 1 (0-3-0)
Principles of Ecology Laboratory
APIAUNDY : 2-126-201 NANWIAIMET HIDLTLWAILANK
Ufsanmafsiunmsiszuoinadiaes mamsannanaasasszuniine
Tasvdnna Uszmns mswasuudasunud szuufinaniaiuin nnaiuwn3y
wazdTanoma ludn
Laboratory operations on building an ecosystem model, determine the
production rate of the ecosystem, limiting factor, population, succession,
ecosystems of ground water and continent, and elemental content in the soil.

3. nawdwWand

a
2-131-101 Wandamsui@Ing 1 3 (3-0-6)
Physics for Engineers 1
L’JﬂL@Iai{ LLi\‘lLLazﬂ’]‘iLﬂﬁE}uﬁl Iumu@”uuazwﬁ'amu iﬁ_liJE]‘Igm’]ﬂ FUUALTINGVOIRNT
msmﬁauﬁmaﬁm@uﬂ%a msmﬁ"au‘?‘il,l,uuaaaéﬁal,am ﬂamam‘maﬂm ANTDH
LLa:qm%wama@iﬁadﬁu ﬂguLLGZﬂﬁi%LﬁUG
Vector, force and motion, momentum and energy, system of particle, mechanical

properties of subtance, motion of rigid body, oscillatory motion, fluid mechanics,

heat and fundamental of thermodynamics, wave and sound.
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2-131-102  dftian1sHIndamIUIAING 1 1 (0-3-0)

2-131-103

2-131-104

Physics Laboratory for Engineers 1
Fziidaunan : 2-131-101 NanddmIuIdINT 1
~ =) 1 o
WIBLIYUAIVANK
Ufddninaassfisinuusiuazmanfousl lulwuauuaznainu szuuaynia
FUUALTINAYEIRTT NTiaRauNvaIiaguianis msefeunuuueasdalan
NaFEASad e mww%amm:qm%wama@ﬁﬁam”u ARULAZARWLEE
The laboratory consists of force and motion, momentum and energy, system of
particle, mechanical properties of substance, motion of rigid body, oscillatory
motion, fluid mechanics, heat and fundamental of thermodynamics, wave and
sound.
Aanddwsudansg 2 3 (3-0-6)
Physics for Engineers 2
Fz1idaunan : 2-131-101 Nanda1msuIAINT 1
TWisfia TWdnszusass udman-lWdh TWdnszussan Sldnnsafindwugiu
A ] =3 w 6 a 6 ] a 04 :::qf v aa 6
ARULNLARN MR Nauenaas Waﬂaqﬂl‘ﬁu nuMenaulaint Nansecaaulas
TG
Electrostatics, direct current, electromagnetics, alternating current, basic electronics,
electromagnetics wave, optics, modern physics, quantum theory, atomic physics
and nucleus.
Uptian1sWanddmsuIaIns 2 1 (0-3-0)
Physics Laboratory for Engineers 2
Au9AUNa% : 2-131-103 NaNdaMILIAING 2
-~ =) 1 Qs
ﬁﬁalﬁﬂ%ﬂ?ﬂﬂﬂ%
YHvananeanuwdigde IWdnszusass wdwan-lWdn Wdnszussay
aldnnialindiugiu adunaiman|wih vaumaad Adndyalnid noujataudu
49', v a 6 a a
Wadau WanFazaaulaziilnf s
This laboratory consists of electrostatics, direct current (DC.), electromagnetic,
alternating current (AC.), basic electronics, electromagnetic wave, optics, modern

physics, quantum theory, atomic physics and nucleus.
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2131-105  Wanaiwg w1 3 (3-0-6)
Fundamentals of Physics 1
nnLaas ﬂgmimﬁlau‘ﬁ‘m 09TI6 % THLAENEIN TULUUANLEZNNITH NILARaRT
VBITTUUAUNIA Q@guﬁﬂmama msmﬁauﬁmaai’mquﬁam%a Tuwndanuiies
mMInAeufiLuLaasdalaa namaasuaslng mm%ammzqm%wamamﬂfaaﬁu
AATNA
Vector, Newton's law of motion, work and energy, momentum and collision, motion
of system of particle, center of mass, motion of rigid body, moment of inertia,
oscillatory motion, fluid mechanics, heat and thermodynamics, mechanical wave.
2-131-106 ﬂf]u?lnﬁs?ianéﬁugﬁu1 1 (0-3-0)
Fundamentals of Physics Laboratory 1

tisaunan : 2-131-105 Nandugw 1 niaisauaiuann

ﬂﬁﬁ'ﬁmﬂﬁmﬁ'uLLsaLLa:mim?{awﬁmaa‘i’mq ngmitadeufivasingu nuusz
WHIIY LULUHAY mﬂﬂﬁauﬁmaa’i’mquﬁuﬂ%a nTAReuLULET LA
NAFAATVDI AR ANNTDH auﬂ'ﬁmaaﬂﬁlmﬁm
The laboratory consists of force and motion, momentum and energy, system of
particle, properties of matter, motion of rigid body, oscillatory motion, fluid
mechanics, heat and fundamental of thermodynamics, properties of soundwave.
2-131-107 W%nafﬁugmz 3 (3-0-6)
Fundamentals of Physics 2
SwnisAunan : 2-131-105 NandAng 1w 1
wid i s iy dndlnih anuglnih wezansladidnain Ininszuaass
M3zt I nTzuaass swmaudman Wi Idnszuaaal maiaeh
2997 A nszuaaay aduuwaman Wiy sudduazdingnisaives
aduuaiman W Wﬁﬂégﬂi%w’LLa:ﬂqwﬁﬂfuﬁmﬁad@Tu WUUIINBIBTADY
fautlsznerasiiunios Uisenfiuedes Adndvesudadasdu
Electric force, electric field, electric potential, capacitance and dielectrics material,
direct current, circuit analysis, electromagnetics field, alternating current,
alternating circuit analysis, electromagnetics wave, properties and phenomena of
wave, electromagnetics wave, modern physics and quantum theory, nucleus,

atomic models, nuclear reaction and solid physics.



2-131-108

2-131-109

2-131-110

2-131-113
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UptansHaEndugIw 2 1 (0-3-0)

Fundamentals of Physics Laboratory 2

¥
sAunan : 2-131-107 Nandiugiw 2 Wiai3auaruanm

UFtiamstisaiuusslii swalwsih dndlasi anugliih wazasladidnedn
A nszuaass sz innszuaass awrnuainan lWin Tudn
NITLERSU N33t zsa T A N TuaEsy aduulman A suTduse
ﬂsﬂﬂgmirﬁ:mamﬁuu&im%"lxmlﬁw Adndualniuaznnuejan auduidaseu
wuudiaadazaan sndsznavrasiaeios Ujisenfiuades Fandvosudaiosdu
The laboratory consists of electric force, electric field, electric potential,
capacitance and dielectrics material, direct current, direct current circuit analysis,
electromagnetics field, alternating current, alternating circuit analysis,
electromagnetics wave, properties and phenomena of wave, electromagnetics
wave, modern physics and quantum theory, nucleus, atomic models, nuclear

reaction and solid physics.

Wandiilosan 3 (3-0-6)

Introduction to Physics
mmfﬁugmmﬁlﬁﬂﬁImuwﬁ'&l WAZWAIY narnaaivadlnag anutau afuua:
aawFns R-udman uas Afnduazinalulad
Basic of physics, momentum and energy, fluid mechanics, heat, wave and sound,
electromagnetics, light, physics and technology.

ﬂﬁu"am‘ﬁi%neﬁﬁmﬁu 1 (0-3-0)

Introduction to Physics Laboratory

a o o 1 ala 4 dy ¥ =~ a 1o
AWIVIAUNDY : 2-131-109 Wandiasan wIakagunAIuani

ﬂg’jﬂ'ﬁmimaaaLﬁimﬁ'ummfvfugmmaﬂ?mé LU BANLAZNAIY NRFNEAS
TQGVLME\] AMNTOU ﬂ?immzﬂﬁmﬁm vLWﬂ’]-LL&J'L‘Hsﬂ LR ﬂﬁﬂﬁ?LLﬂ&LﬂﬂI%Iaﬁ

The laboratory consists of basic of physics, momentum and energy, fluid
mechanics, heat, wave and sound, electromagnetics, light, physics and

technology.

Wandnaly 2 (2-0-4)

General Physics
qqul' a 6 w o 6 ¥ A
mwgwugnumaﬂaﬂa IJJLZJ‘IWI&I LLRSNRIITY ﬂamammaﬂm AINIDU ARWLLNES
ARwLAsd IW-udiman uae
Basic of physics, momentum and energy, fluid mechanics, heat, wave and sound,

electromagnetics and light.
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2131114 dPpiansw@ndnaly 1 (0-3-0)

2-131-115

General Physics Laboratory

Atisaunan : 2-131-113 Handna Ly wiaSauaiuann

UJUANMIMANINREAARBINLUIIITT 2-131-113
The laboratory consists of basic of physics, momentum and energy, fluid

mechanics, heat, wave and sound, electromagnetics and light.

a ) o a 6
Insdaasamsumaluladgnionisnan 3 (2-2-5)

Science for Printing Technology

TnenmaaineRInduaziad LﬁaﬂﬂsﬂsxﬂqﬂmﬂﬂumumﬂIuIaﬁmamsﬁu‘ﬁ
mmﬁqﬁ’mawaamm Gi’]ﬂ’]ivL%aLLUUaﬂilﬂSZLLﬁﬁﬂj’]Lﬁ&la ﬂ’J’maﬁ’]ﬂvﬂIﬂ“lla\‘lLLﬁd@iﬂ
dﬂ%ﬂ?dﬁﬁ%ﬂ’]iﬁﬂﬁ mmﬂaa@ﬁ'ﬂum{l"ﬁmimﬁ qmauﬁ'ﬁmammmwuazma
Lﬂﬁ‘ﬂad‘l}h @]U"JLLﬂiﬁLﬁIU’JﬂTadluﬂ’]iﬂ’]ﬂ’@ﬁjﬂ ‘I/‘lE]ﬁLSJE]T;€ WRIFGN Nﬁmn”msvi{mia?iu
lanz aanaud

Science of physics and chemistry for printing technology application, surface
tension of liquid, the continuity of steady flow, light for printing, chemical safety,
physical and chemical properties of water, variable of waste water treatment,

polymer, plastic, lubricating products, metal and alloy.

2-131-116  WanddusuIzznmaluladasnas 3 (2-2-5)

Physics for Furniture Technology Profession

m3sauaznismMyia mslfie3esiota wssuazmsafend TunauLazNITY
LazUII80 Mudantuading %a”nﬂ’lil;ﬁ'yam”maomwmrﬁamwaai’aq WAIZ U
wazmsnasauaNNLTILsvasNe i suas T usuLlsznay

Measurement and units, using of measuring tools, force and motion, momentum
and collision, compressive force, elastic of object, basic principle of strength of

material, standard and testing strength of furniture and component.

2-131-117 NABAIAATAINIUNITIILAIN 3 (2-2-5)

Photographic Optics

wassinitauss gunnda ﬁugmmsuauﬁuﬁ 1A39R31928INABIGIBAINLAE
wmaianld Yszinnasansasaneniw WndkazgUnIoiiaty no)mIianiw
wazmyiaanahzasiag luss

Light sources, temperature of color, fundamental of vision, structure of camera and
technique, types of camera, lens and accessories, theory of image and measuring

of light sensitivity.
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2-131-118  INIAIAASVDILRLILALNIIABAT 3 (2-2-5)
Science of Sound and Music
ARULAZLEDS ANISITaIRAWELY AN NpasndwEes nalnnslaBuide s
mssunas Inua Toneslnu uazansuofing mmzﬁauua:msg@%’uma\‘mﬁmﬁm
mn??mmumadﬂﬁm?(m ?‘ﬂmma@]fmadqﬂmfﬁ@u@? Inprmaasvedtnle
LHEIAUAT INNFNRASERIUNTOONUULNDILFAIAKAI
Wave and sound, velocity of sound, intensity of sound wave, mechanism of
hearing, resonance, overtone, reflection and absorption of sound, diffraction of
sound, science of instrument, science of scale and science for designing music
hall.
2-131-119  Imgenaasamsuinaluladmslnsiaiuazingnszaadss 3 (2-2-5)
Science for Television and Radio Broadcasting Technology
mmfﬁrugmmﬁﬂ preaas dazifuaziauinisvesineiaaailuanand
Lﬁm’n]’mﬁ'm’mimﬁﬂﬁuaz%qmzmmﬁm mnaﬁauﬁmaﬁmq npgmIafaufivas
Tadn NuaTNAIW IFssuazruRvesnawEn vavivna WihussBilnnsefing
aauwLAN TR uss § ussriaumsns
Fundamental knowledge of science, history and developments of technology
related to television and radio broadcasting, motion of objects, Newton's laws of
motions, work and energy, sound and properties of sound waves, fluids, electricity
and electronics, electromagnetic waves, light, colors, and optics.
2-131-211  Wandamsuizdwnalulad 2 (2-0-4)
Physics for Professional Technology
NMITALRZRUILNIIIN LLSGLLE\]Zﬂ’]iLﬂsa%ﬁ INLN%@T&JLLQXT]’]?‘E% IWLRZNRINY
FUUREINaV0IENT ANTEN AAUTLY FiAaSNTIRRuLEAN I WAZANT
\osdumalniuszaiinnsefing
Measurement and units, force and motion, momentum and collision, work and
energy, mechanical properties of substance, heat, sound, spectrum of

electromagnetic wave and basic of electricity and electronics.
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€ o o
2-131-212  dfsiansianddwmsuIrdwinalulad 1 (0-3-0)
Physics Laboratory for Professional Technology
ﬁﬁuvﬁmil,ﬁmﬁ’u%mULLa:mﬁ”@ WIILAZNTIARDWN LaLUUANLATANTTH TUUAL
[ v A v Aﬂ‘ = Qs tﬂl 1 =3
WRINU FNUALTINAVBIRNT ANNTDU AAULFLITUNATNYBIAALILAAN WA Laz
v dq( (2 A a 6
mmgmaﬂ@mmﬂﬂﬁ%mzmaﬂmauﬂa
The laboratory consists of measurement and units, force and motion, momentum
and collision, work and energy, mechanical properties of substance, heat, sound,

spectrum of electromagnetic wave and basic of electricity and electronics.

2-133-201  Wandgalnal 3 (3-0-6)
Modern Physics

A 9AUNaW : 2-131-103 NFNAFIMSUIAINT 2 W30

v
-~

2-131-107 Wandiugw 2
noeHFuAnsA Ay Aandalauaw s98end dangmisollwladidnnsn
Unngmaninenddu mafauszTindIvasayniag auﬁﬁﬂﬁ'umaaagmﬂ WEnd
ar@an MIiaaUnaiy a3 AFnaduadus NuTUanIWTIF Ujfseiiuades
wasnwiuafouaznsdszendldmanalulad
Special relativity theory, quantum physics, X — ray, photoelectric effect, Compton
scattering, bond and flocculation of pair particles, wave properties of particle,
atomic physics, spectrum, laser, nuclear physics, radioactivity, nuclear reaction,
nuclear energy and application.
2-134-301 TangIneWand 3 (3-0-6)
Physical Metallurgy
lassassvaslans ssuunan sutavaslanawasauazuawmnatas dadnateles
Tananvadlans LLazTamwauﬁém"'ﬁymaqmmmﬁuma"ﬁﬁ@ nIayasaulas 1y
AAURAIN mmﬁhﬂ”zymammumwawqa LLazﬂ’]iﬂiziqlﬂGTLLN%J’]’]WI%T]’]?E)%TU’]El
s:uuiamwawmwﬁ@ ﬂ’rsauqﬂamﬁ’mmm%u msﬁ'@ﬂ‘iaumaﬂam LR
waluladnialansinen
Structure of metal, crystal system, properties of ferrous and non-ferrous, limit of
advantage and disadvantage of metal and industrial composite metal, non-
destructive testing, balance diagram and application, heat treatment of metal,

corrosion of metal and technology of physical metallurgy.
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4. NANITIATHAANTAT

2-210-101

2-210-102

2-210-104

I3
AAAIEAT 3 (3-0-6)
Mathematics

¢ & o A € a &a & @ & o X o
AITNANRAILUDIAY LUNINDUASALNDINLBUY RANLNWNNITUBULUDIA W

aa A o A ad @ ' ' IS & @ a a o
ADIYIRULU ALY ’J‘Eﬂ'ﬁﬁ]@]‘ﬁﬁ anuazttwidnian NYBHUNNIWIN AIAULLRS

©

aAREY

Introduction to logic, matrix and determinant, fundamental counting principles,
permutations, combinations, fundamental probability, binomial theorem,
sequences and series.

ﬂﬁmmam{ﬁugﬁu 3 (3-0-6)
Fundamental Mathematics

WWAENAIRILATWINTUAS INUTR 10 ANNFNWUT Warau anurazidn
\{o9du wn3nd dmnafiunuy sde oUW uazUIWuS

Exponential and trigonometric functions, sets, relations, functions, fundamental
probability, matrix, determinant, limit, differentiation, and integration.
AFINANEATTI B9 EY 3 (3-0-6)
Introduction to Logic

AIINAFATULLATUIRURANNT ATINUN IAQHALD NMIBIUAGHALNNTEI
’?’Emsﬁqmﬂuu@iazgﬁuw AFINENFAIFUANEDE NMIAFNANNITIVBITaAIY
\iadan MIgTeanTeaneess dalduds minaseunazigaideldududa
sUuuy assnaaainauaas Wendudannyg nanid1auaTaveslendu
TaAN

Classical logic, syllogism, enthymeme, fallacy, proving methods in various
ways, symbolic logic, finding the truth value of compound proposition, building
a truth table, arguments, testing and proving arguments in various forms,
predicate logic, propositional function, and finding the truth value of

propositional function.



2-210-105

2-211-101

2-211-102
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LSTAMANATIER 3 (3-0-6)
Analytic Geometry

AGadATEAluIzuY 2 44 MIMAUATALUITUL nsaedENMTINEE
dudsluszuufinaann nnwwassumsluszuuRtades miuasmnaszning
SULARAaNLa T ULURNAEID snadiadensiluszuy 3 §6 MIMnUAa
"Luﬁn“ﬁ 3 46 nWpesrumMImasradluanandslussuuAnaann mudad
FUMIITAINTZULANAXN TTUURNANTINTZUEN UAZIZULANANTINAY

Two - dimensional analytic geometry, point setting on the plane, graph of two-
variables equation in rectangular form system, graph of equation in polar form,
coordinate transformations between rectangular coordinate and polar form
system, three-dimensional analytic geometry, plotting a point in three-
dimensional space, graph of three-variables quadratic equation in rectangular
coordinate system, and equations conversion among rectangular coordinate
system, cylindrical coordinate system, and spherical coordinate system.
ﬂzﬁmmam{ﬁugﬂumaﬁaﬂumam{ 3 (3-0-6)
Fundamental Mathematics for Social Science

n1IUIN AU Ak LRZRITINUIN MTUENAIUTENOU MIUARNNITUAZEFNNNT
L@ FANaL AT UELAZ I (L8uBrinas aann3fiu) msudaumsannnin
1 gy

Addition, subtraction, multiplication, and division of number; factorization,
solving equations and inequalities, sets, ordered pair, relations and functions
(exponential and logarithm), and solving multi-variables equation.
mﬁmmam‘ﬁugﬁumamﬂfufaﬁ 3 (3-0-6)
Fundamental Mathematics for Technology

n1IuInN ay Qm LRZHITIIUIN NTLEN@2UTENaY MILARNNITLAZERNNNT
AMUFURUT WINTH NTAIEINITTH (18253189 8aN137N) Wwasnduas
MIMAUA MIUATZUUFUNT DUALLRZAYNTY

Addition, subtraction, multiplication, and division of number; factorization,
solving equations and inequalities, relations, functions, finding value of
functions (exponential, logarithm), matrix and determinant, solving system of

equations, and sequence and series.



2-212-101

2-212-103

2-212-204

2-212-305
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LARARFUAZIIZIATAIATIZN 1 3 (3-0-6)
Calculus and Analytic Geometry 1

LUNINBUAZANATTUWRA NOBHUNNIWIN 1w IEITa % 1991 diadiaTzi
Ldua39 Wit adauazanudatiios auWusUalariTw uazmydszgnd
Matrix and determinant, binomial theorem, complex number, analytic geometry,
straight line, functions, limit and continuity, and derivative and applications of
function.

LARARNE 1 3 (3-0-6)
Calculus 1

Worltu afauazanudaiiias mMymaynuivasliiTu AoadauwszNarituadds
mIdszgndvesayWus UIWusuazinaiian1inidivus dinusinawauas
mydszgnd

Functions, limit and continuity, derivative of algebraic and transcendental
functions, applications of derivatives, integral and techniques of integration,
and definite integral and application.

LARARH 2 3 (3-0-6)
Calculus 2

APAUND® : 2-212-103 LARARE 1

WoriTunanadauds nywuaswsrdugassiands ade anudoiias auWustas
wazmIlszynd ﬂ?w”uﬁ%mU%%Lmzmiﬁszqﬂﬁ sumMaBsayWusmaiyauay 1
sumMnBsauWui T dududl 2 Afsulssanidudnasan aunINaUG
Multivariable function, graph of bivariable function, limit and continuity, partial
derivatives and applications, multiple integral and applications, first-order
ordinary differential equations, and second-order linear differential equations
with constant coefficients, infinite series.

LARANH 3 3 (3-0-6)
Calculus 3

AP IIAUNDY : 2-212-204 LARARE 2

Wenduunuanuazdon aunsuyiiod myliemzisumsianieat wanisuwlas
e Namamlugﬂmqmswﬁ'lﬁ'wadawﬂ’m%aahm”uﬁ

Gamma and beta functions, Fourier series, vector equation analysis, the

Laplace transform, and power series solutions of differential equation.



2-212-106

2-212-107

2-212-208
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WARARAEINILIAINT 1 3 (3-0-6)

Calculus for Engineers 1

a A aa 6 o aa ' A o 6

NTADAINLADS IUa VAR WarnTw Ale wazaNdawiiad NMIRBYWUD gﬂm.m

£ 1o 6 o 6 A v ¢ a A v §

gelidiinua miﬂswqﬂ@maaaktwuﬁ MIRIUINKT INAKATAINITUIN WD
6 A v 6o @

mM3dszgnavasdinusinaiue

Three-dimensional vector algebra, functions, limit and continuity of function,

derivatives, indeterminate form, applications of differentiation, indefinite integral,

techniques of integration, and applications of definite integral.

LARARNNAINILIAINT 2 3 (3-0-6)

Calculus for Engineers 2

APIAUND : 2-212-106 LARARFEINIUIAINT 1

& & A o o & & & o
WIRTUANINLADIVDIRBINIWU T LmagaamaaﬁmmumnmmmmammmLL‘.LI‘:?
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ANALTIVY WAZRNNITAIAILUITLATN LFU TZUIU LLazﬁuﬁﬂuﬂ‘fqﬁmuﬁﬁ
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Single-variable vector function, calculus of single-variable vector function, polar
coordinates and parametric line equation, plane, and surfaces in three-
dimensional space; real-valued function of several variables, limit and
continuity of real-valued function, partial derivatives and applications, multiple
integrals and applications, and line integral.

LARANAAIWILIAINT 3 3 (3-0-6)
Calculus for Engineers 3

APAUND® : 2-212-107 LARARFEINIUIAINT 2
suMIL oUW UTIN Y aUA 1 aun o uRuTA L TLFUa UG 2 uaz
msﬂszqn@i‘ ﬂ%Wyuvali@lid ST QﬂﬁUL%Gﬂfﬁ@lﬂﬂa@lg a‘im"’un,l,azag,ﬂiwmaaﬁ’]mu
MINTTNYIYNTUUNAIETU UazindiaeTraaladduyagin mMIn1dInus
LFIOILAY

First-order ordinary differential equations, second-order linear ordinary
differential equations and applications, improper integral, mathematical
induction, sequence and series of number, distribution of Maclaurin’s series

and Taylor’s series, and the numerical integration.



2-212-109

2-212-315

2-220-101
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LAAARENHI I 3 (3-0-6)
u L]
Fundamental Calculus
A Aa 6 3’ (2 6 o a 6 @ 6 o Aaa
pnamadtaziidesan NanTw 1haaIWInTw nTIWUaININTH Al
) A o & & |Aa v ¢ a A v €
AINUGABDLUD agwummzmsﬂswﬁﬂm YIWNUDT tnadkan1InIUInwouas
mydszgnd
Basic analytic geometry, functions, types of functions, graphs of function, limit
and continuity of function, derivatives and applications, integration, and
techniques of integration and applications.
a % 4
ANNTIILBIDRNHD 3 (3-0-6)
Differential Equations
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BIUVIAUNDW © 2-212-204 LAAAAH 2 NID
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2-212-208 LARAAAAMILIAINT 3
auMIEIaRRUT MIRINALRREFUN TTIa YA US TN udazdudy uazn1s
ﬂszqﬂ@i’ wammﬂaamﬂmmmzmiﬂs:qn@T i:uuawmn%qagﬁuﬁ%uﬁu
Namaﬂlugﬂagl,ﬂsuﬁﬂa"'waqauﬂmf‘i‘magw"’uﬁ
Differential equations, finding solutions to various orders of ordinary differential
equations and applications, Laplace transform and applications, linear
differential equations system, and power series solutions of differential

equations.

anatiosnn 3 (3-0-6)

Introduction to Statistics

szifouiTnIn1eadd unandadaya n1rguaradig n1Ivadaya

Wan133ta31e% n1sTauwa lidu FHIUNAI NTIANITNTLINY ATUBY
&4 v _a

asgnuaziunnelalasng

Statistical methods, measurement scales, sampling, data organization for

analysis, measure of central tendency, measure of dispersion, standard scores,

and areas under the normal curve.



2-220-104

2-220-105

2-221-202

-31-

RANENA 3 (3-0-6)
Principles of Statistics

mmfﬁugﬂummﬁﬁ ﬂﬂwﬁmmmﬁ]:lﬂu matanuasanNiaziduvasads
aijLuuvlzj@iaLﬁaaLm:@iaLﬁaa ms%'ﬂ@]”aazhmuuﬁjw nwsuanuawaaeﬁaﬂnq’u
nMsdszinmanindiaes nsnagauanuigIn nMItesianaulslsin
MIALI MINATITHNMINANBUUAZRRANNUTBENIIN8

Basic knowledge of statistics, probability theory, probability distribution for both
discrete and continuous random variables, random sampling, sampling
distributions, parameter estimation, hypotheses testing, one-way analysis of
variance, simple regression and correlation analysis.

anaamsumalulad 3 (3-0-6)
Statistics for Technology

sudouitnimmniesdia anenniviadeya mysransasdon lluniiss
MIAUTIUIINTBYR NIFUAIDES ﬂ']ii'ml,mm;mﬁgimuﬂmd n1317a
n1INIZANY ms“n@aauauuﬁg’m miﬁ’naum]”aga LLﬂzﬂﬂil’ﬁ“TﬂiLLﬂiNﬁﬁL%%gﬂ
NNENA

Statistical methods, measurement scales, research tools, sampling, data
collection, data organization for analysis, measure of central tendency,
measure of dispersion, hypotheses testing, data presentation, and using of
statistical software packages.

#0611 3 (3-0-6)
Statistics 1

fOATINTILW AwtnazLin ﬁaLLﬂsﬁimLa:mimem ﬂ’]i“ﬁ'ﬂ@”’mmmuuqu
ﬂ’ﬁLLﬁmLLﬁmmawﬁaﬂ’mﬁiu mydszanudwndiaas mi‘n@aauawuﬁg’mmad
@hmﬁaﬂsmmﬂﬁgmﬁm wazmsnamaulaimairad

Descriptive statistics, probability, random variables and their distributions,
random sampling, sampling distribution, parameter estimation, hypotheses

testing of one population mean, and the chi-square testing.



2-221-203

2-222-131

2-222-303

-32-

d0a 2 3 (3-0-6)
Statistics 2
FW1IAUN D : 2-221-202 FDG 1
ﬂﬁ%’ﬂ@l”aaaiﬁmuuajw mmammwam”mzhaziw n1sUssumean
REREUCEH mi‘ﬂ@aauauuﬁgﬁwﬂadﬂszmﬂiaadnéju ANTILATITHANNY
WUIUTIU MINATILAMINADBUUAZRUANANUT MIULUIAMNRNLINNHANT 1T
ldsunsudniagy
Random sampling, sampling distribution, parameter estimation, hypotheses
testing of two populations parameters, analysis of variance, regression and
correlation analysis, and the interpretation of outputs from software packages.
sz1dgu25298 3 (3-0-6)
Research Methodology
Szio@unan : 2-220-101 aALIDIGK HIB

2-220-104 BANFOA 1¥ID

2-220-105 anaavisunalilad nia

2-221-202 &0 6 1
AMNKRNNE mmﬁ%’]ﬂ”mu f@qﬂizaaﬁ wazlszinnueInIsIae mgumauﬁﬁﬂ”mﬂaa
AT NNTBBNULLNNTIY NMTTawdn laT99uiae audsudazdszian
ATnNITnenat1ILuUF w3esdenldluniiise MIfuuNTeya
mﬁmﬁzﬁﬁayja mMIfaNu ﬂ’li‘lfl,’n,aua“ﬁ'aga LRI B UHINEIBNNIIAL
Meaning, importance, objectives and types of research, important steps of
research, research design, research outline writing, types of variables,
sampling methods, research tools, data collection, data analysis, data
interpretation, data presentation, and research report writing.
SRR BNTITINFIANAEAT 3 (3-0-6)
Statistics for Social Science Research
Sgnisdunan : 2-220-101 adaLdnG® Hia

2-220-104 BANENA K30

2-221-202 &6 1
WANNITINIUHUNITITINWFIANAIEAT ToYALATNITTNAI081IUUEN
mMstunaandslun1sise mmﬁ'@ﬁaga mmgdauwﬁg’m n1INagay
sun@zu nalsldsunsudidagduazasnanaian
Planning principles of social science research, data and random sampling,
defining variables in the research, data measurement, hypotheses setting and

testing, using software packages, and research conclusions.



2-222-304
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AN6LNaN1TINUNWYATIWNTIN 3 (3-0-6)
Statistics for Industrial Research
a o o 1 % aaAa A
AFILIAUNDY : 2-220-104 KANADG 113D
2-221-202 &0A 1
‘mé’ﬂm‘nnLmumﬁfﬁ'ﬂmaqmm%mm mmwm%ﬁ'@ﬁaga NITNA2D 89
o < aa a 6 a 6
mﬂﬂﬂimemLsagﬂmmnmlummLmﬁ:mmumwmaa NITLATIZH
nMINANaY NMIAATITRANNLYTUTINT I LLa:agﬂwamﬁﬁTﬁ
Planning principles of industrial research, data measurement, random
sampling, using statistical software package in analysis of experimental plan,

regression analysis, analysis of covariance, and research conclusions.

6. naszunaluladansawme

2-237-101

2-237-104

ﬁugﬂumfm gn1sAannaasuazinalulagasanine 3 (2-2-5)
Fundamental of Computer Science and Information Technology
29AU32NaUVRINBNRILABT PANNITINNUVBIABNNILADT ToUUTUWIULALIAR
Toun JzUULRVZ % NTARAUAY msﬁm%nuuﬂﬁﬁﬁms ﬁwgaﬁugﬂumaa
sruud Juanns ms?amﬁa;&a UAZLATOTILABNNIADS MINMWIITTULN
‘Yl”l\‘lﬂail‘ﬁ’ll,@la{ LLﬂzﬂ’liﬂSZN’lmﬁ’ll‘*ﬁ”‘ﬁ’lﬂ mimaauiﬂmﬂw mﬂ“ﬁ’mﬂiﬂaﬁ
msaumﬂmogsﬁa mmgmﬁ’m%’umsmnﬁ@mmzuumsaumﬂiuadﬁm
Organization of computer, working principles of computer, number system and
data representations, base number system, boolean algebra, operating system
installation, basic operating system commands, data communication and
computer network, computer system development and cost estimation,
software testing, information technology for business, information technology
standards.

Tassasvnansa 3 (3-0-6)
Discrete Structures

LT ANUFNWNUST WariTh assnenaas mangast My naw 3 anuazu
wuulddaiiios aagunuiiiouia Wentunaniia wazn13dszynd b
las9a9aaAIANIINaNRILADS

Set, relation, function, logic, proving methods, counting, graphs and trees,

discrete probability, recurrence relation, generating function, and applications.



2-237-105

-34 -

anawziwdnsuIngnisaaaiiaas 3 (3-0-6)
Probability for Computer Science

nasganahaniu dulidgy Mudsguwndinds senenang nizuIumIga
msg’tﬁwaamzmumaaﬁm wsldansaan

Theory of probability, random variables, multivariate random variables,

expectation, randomization, convergence in randomization, Markov chains.
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