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IUIPAAYT * 40 80 120 160 160
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Yavlszanm

1A QU
2566 2567 2568 2569 2570
mldeaeralumsnanusia 28,185 28,185 28,185 28,185 28,185
AIUNANGAT
2.6.3. wwilszanamiesy Insnuatmiuwanay (M128 VM)
. 5 Hau)szanm
AT IIID
2566 2567 2568 2569 2570
1. swdszanatusela 2,343,920 | 2,4543,900 | 2,495,000 | 2,534,200 | 2,575,500
2. U sEIUNUAY - . . - -
3. aUingANYUDuY - - - - -
5IUT05Y 2,343,920 | 2,4543,900 | 2,495,000 | 2,534,200 | 2,575,500
2.6.4. U525 18918 IngnaMunatey (H1E UIn)
R Yavdszana
HUIA N
2566 2567 2568 2569 2570
. SWANHUMS
1. ldeyaains 594,840 | 624,540 | 652420 | 662,550 | 672,420
2. lFeduiuau (lasaws) | 985,000 | 985,000 | 985000 | 994,000 | 994,000
593 (M) 1,579,840 | 1,609,540 | 1,609,540 | 1,656,550 | 1,666,420
U QUQQ‘VJH
ARy 400,000 | 450,000 | 470,000 | 490,000 | 510,000
390 (V) 400,000 450,000 470,000 490,000 510,000
79U () + (V) 1,979,840 | 2,059,540 | 2,079,540 | 2,146,550 | 2,176,420
NuIMINANET * 35 70 105 140 140
ml¥seaerlumsnantiadian 29,422 19,806 15,332 15,546
WNANGAS 56,566
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2.6.5 sUlszinasesuINeunaI 1Y (1128 UIn)

B ) Ysvlszua
J18aL1D8ATI05 Y
2566 2567 2568 2569 2570
1.AMNFIMIANE 445,500 868,500 1,291,500 1,714,500 1,714,500
2.MHUNA 667,500 1,318,500 1,969,500 2,620,500 2,620,500
3.5 sdloNs A 12,000 12,000 12,000 12,000 12,000
3945105V 1,125,000 | 2,199,000 3,273,000 4,347,000 4,347,000
2.6.6 1wdszaInaseeIngNUAAI TV (MU UIN)
. . Vausenm
J198zB8AT10978
2566 2567 2568 2569 2570
1. 1A uynaIng 1,997,121 | 2,147,637 | 2220309 | 2,295,888 | 2.374.490
2. 199 eAunIsANTUMS 1,640,500 | 1,823,500 | 2,006,500 | 2,189,500 | 2.189.500
3.A1 199188 114N15899 U 100,000 80,000 50,000 50,000 50,000
a.m1991e3uganyu 166,250 332,500 498,750 665,000 665,000
U5 3,903,871 4,403,637 4,825,559 5,250,388 5,328,990
TIUIUUTR 30 60 90 120 120
flFaesera lumsnantiada
ANENgAS 130,129 73,394 53,617 43,753 44,408
=
2.7 STUUMIANE
o il = Y Yoy
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3. HangAs
3.1 viangns
3.1.1 S1urMIEinsINAReANANgAS liffesndy 128 wiaedn

3.1.2 Tnseadvdngas

(1) nurnInAnyIna 1 Tudeoni 30 Muqeia
1 r-w-| 1 3,’ 1 1 -

- NQUA1ILDYALIYY Tudeuni 3 HU2EHA

T 4 -] [ 1 ] a

- nguasEmansundsenoums Tiisosnin 6 NU2ENA

- NgNAITZNHINUMITOAS Tidesnn 13 wiaeha

1 =1 3 L7 1 L) =

- nguasewaiiios InsuazwaiiioaTan laivdoeni 5 MU2ENA

- nguANsETgUVsemans Taifeanm 3 wuaeha

(2) HUIRIF RN Tuteania 92 WU2BAA
- unu 28 HU2BNA

- uamiziieay 37 HU2BNA

=Y =\ 18 1 1 =

- ¥ unRniziann Tuvdpenm 27 viU2EnA

(3) HUIAIBUADALAT ludesna 6 NUWNA

3.1.3 51891

1. vauaInan Nl Taivdeeni 30 WUIENA
1.1 nRuUENsEogANgY Tidfesndn 3 wiheia
01175xxx  NINTTUNAANK 1(0-2-1)

(Physical Education Activities)

Yaa

wasidadonFoudn lufesnit 2 vileda 11051839 lumua

a a8 & ' =
Infnemalyl nquanszegaiigy

1.2 guaseAmansuvdlsznoums Taitfosni 6 M

u

I idadenFoudn lulesni 6 viaoia 11051039 1uruae

a o o ' ¢ 1 g
Anfnya ) nquanseenaasuvadlszneums

1.3 nquansen¥InuNITaeas Tidesnh 13 wiaefa
1011 Ine 3(--)
INATAUNA/ADUNUADS laideuni Ie =)
AIMIANYsEme 1 21w 9(--)

v =1 & v 9 1 T =

1.4 nguesznaiiod nsuazwaiieslan lirfesni 5 wuawin
01999111  FErASUHILAUAY 2(2-0-4)

(Knowledge of the Land)

24



Yaa =) ~ = 1 9 J 1 - =
LLﬁ81Huﬁﬂtaﬂﬂliﬂuﬂﬂqnuﬂﬂﬂﬂ 3 HUJUNA mmwwﬁuwmﬂ

AAnu gl nquanszwadies Ineuazwaiiealan

1.5 ngquanszgunsemans

ludesnin

TWinaadenFoudn ludesnn 3 wiieda vinsedn luvuaa

- o ' A o
Jnfnyna hl nguaszquiiemans

2. HNIAITURNWIL
2.1 %

01403113

01403115

01403118

01417111

01417112

01420111

01420112

01420113

01420114

01422111

01424111

Tufesni

1

ATNUgIU T

(Basic Chemistry I)
i I

(Basic Chemistry II)
ﬂﬁﬂﬁmsmﬁﬁugm
(Basic Chemistry Laboratory)
uAafae I

(Calculus I)

uAafaw 11

(Calculus II)
Wandily 1

(General Physics I)
Wandald 1

(General Physics II)
Ufuamsiland 1
(Laboratory in Physics I)
Ufiamsiand i
(Laboratory in Physics II)
wanana

(Principles of Statistics I)
WANYIING

(Principles of Biology)

25

92 HUIUNA

3 HUeAR

28 ¥iena

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)



01424112

yImemnluamg

(Laboratory in Biology)

2.2 I URWIZIIAY

01417241

01420211

01420213

01420221

01420222

01420243

01420244

01420261

01420262

01420321%**

01420331

01420332

01420334

01420366

w* 51973911501/ 39

uABNAT I

(Calculus III)

Aamans I

(Mechanics 1)
HandFndiamans 1
(Mathematical Physics I)
Wandyalni

(Modern Physics)
Wandynlninnlfiianis
(Laboratory in Modern Physics)
Sidnnsefindiosdu
(Introduction to Electronics)
Sidnnsefindifesdumangiianms
(Laboratory in Introduction to Electronics)
waman Wi 1
(Electromagnetics I)

wiman lthaadfiicns
(Laboratory in Electromagnetics)
AAMAASANOUAN I

(Quantum Mechanics I)
QuUYWAMART
(Thermodynamics)
namansana

(Statistical Mechanics)
guMnamansnnlfiians
(Laboratory in Thermodynamics)
Handveanau

(Physics of Waves)

26

1(0-3-2)

37 vilaena

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)



01420497 AUV 1

(Seminar)
01420499  Tasenuiand 3
(Physics Project)
= =1 v 9 1 1 =
2.3 I URNISIADN thUﬂUﬂ'J’l 27 HUWNA

Iidennnseinae i Titosndt 12 mizvia

01420247  1ATINOUT BadY 2(2-0-4)
(Introduction to Metrology)

01420248 UFiRnsuasInouiiosdu 1(0-3-2)
(Laboratory in Introduction to Metrology)

01420311  WandFeadiamans 11 3(3-0-6)

(Mathematical Physics II)

01420363  NAUAAAS 3(3-0-6)
(Optics)
01420365  wawian Wi o 3(3-0-6)

(Electromagnetics II)

01420411%* WandFenouiunes 3(3-0-6)
(Computational Physics)

01420444** msdszgnd lulns Insiveosnaland 3(3-0-6)
(Microprocessor Application in Physics)

01420445%* Mslszynd luTas Inswaesmalldndmaufiia 1(0-3-2)
(Laboratory in Microprocessor Application in Physics)

01420473 Wanduosvewdar 3(3-0-6)
(Physics of Solid 1)

Ya s =\ = = ") 1 ] = =) 1 .q’l"
LLaﬂwuﬁmmammuan"lnuatfﬂ’n 15 UI8NA mnswwma‘lﬂu

01420212  nafans Il 3(3-0-6)
(Mechanics 1I)
01420214* namaniFalszgnadmsuimngsy 3(3-0-6)

(Applied Mechanics for Engineering)

27

* 13y tla Ty

** 51731115159



01420231*  SLUUMT IMAdMTUMIINYAT 3(3-0-6)
(Flow System for Agriculture)

01420241  Ufiideuginsal 1 1(0-3-2)
(Instrumentation Workshop I)

01420242 UfiReugUnsal Il 1(0-3-2)
(Instrumentation Workshop II)

01420271*  AUUAFINAUDITA 3(3-0-6)

(Mechanical Properties of Materials)

01420272% Tagupalsznoy 3(3-0-6)
(Composite Materials)

01420273*  JAQTININ 3(3-0-6)
(Biomaterials)

01420274  maTuTaBnssansTaquienmamsinuas 3(3-0-6)

(Agricultural Waste Management Technology)

01420312 NOURTUAUTAIN 3(3-0-6)
(Theory of Relativity)
01420313* WANFFAdiarmans I 3(3-0-6)

(Mathematical Physics III)

01420314* @unasiaziand 3(3-0-6)
(Symmetry and Physics)

01420322 Wandvesluana 3(3-0-6)
(Molecular Physics)

01420323  NISIATIAIOUAN 3(3-0-6)

(Quantum Measurement)

01420325 Wandvedozaew 3(3-0-6)
(Atomic Physics)

01420326* Wandveawaraun 3(3-0-6)
(Physics of Plasmas)

01420335* guAWaMan; 3(3-0-6)
(Hydrodynamics)

01420343  Didnnsetind@udy 2(2-0-4)

(Linear Electronics)

28

* sl vl



01420344

01420345

01420346

01420347

01420348

01420349

01420351*

01420352*

01420353*

01420354%*

01420355*

01420356*

01420361

01420362

01420364

01420367*

* ey utlalvy

SidnnseiindFudunmalfiiams
(Laboratory in Linear Electronics)
UfiiRaugunsal 11
(Instrumentation Workshop III)
UfiRnugilnsal v
(Instrumentation Workshop IV)
SiannsetindiFauay

(Digital Electronics)
SidAnseiindduavnnlfians
(Laboratory in Digital Electronics)
Wandveadaiuf

(Physics of Sensor)

YINTINGINA

(Dimensional Metrology)
ﬂTiﬁﬂULﬁﬂUn?mlﬁzLﬂéBQ‘E‘fﬂ
(Mass and Balance Calibration)
msgeufivuiATesTanIuAL
(Pressure Gauge Calibration)
msaouifiuniosiiofaganagi
(Temperature Meter Instruments Calibration)
msaeuifiouniosiioTana v
(Electrical Meter Calibration)
MINIUANABA LA MTUTEAUAUNN
(Quality Control and Quality Assurance)
A1 INARS L 09A I

(Introduction to Astronomy I)
asamnansifieadu 1
(Introduction to Astronomy II)
Wanmaas nndiiang
(Laboratory in Optics)
29955wme I Tafindiiioady

(Introduction to Photonic Integrated Circuits)

29

1(0-3-2)

1(0-3-2)

1(0-3-2)

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(2-3-5)

3H2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)



01420373

01420374

01420375**

01420377

01420378*

01420412%*

01420413*

01420421

01420422

01420424

01420425

01420426*

01420441

01420452

01420453%*

01420454%*

* s utla lvi

** 57109711501/59

[

Anrnans 1

(Material Science I)
Wanduodyudl

(Physics of Gemstones)
Wanduesdgudinind §iia
(Laboratory in Physics of Gemstones)
HANIYAY

(Liquid Crystals)
in3osileivomeTagmaasd
(Materials Science Research Instruments)
ﬂ15§1ﬁﬂQLLUU5$ﬁUB$ﬁBN
(Atomic-Scale Simulation)
Innmeniteyauazmadoudveaniesdmiminildnd
(Data Science and Machine Learning for Physicist)
AAMEAIAIOUAN I

(Quantum Mechanics II)
Wandvesilandoa

(Nuclear Physics)

Wandvaloynn

(Many-Body Physics)

Aandounin

(Particle Physics)
Wandveamsaiuauilundes v
(Physics of Confined Nuclear Fusion)
dinnsetindnionn

(Physical Electronics)
Aandvesanizuindon
(Environmental Physics)
NINYINTHALNY

(Energy Resources)
WAWIULAIDINAT

(Solar Energy)

30

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01420456

01420463

01420467

01420472

01420474

01420475%*

01420476

01420477

01420478%**

01420481

01420482

01420483

01420484

01420490

01420496

01420498

iUy

Handvesussenma
(Atmospheric Physics)
Wandvedn

(Astrophysics)

IN32187N867

(Cosmology)

Taqenans 11

(Material Science II)
Handuesvawda o
(Physics of Solid II)
naneans T end

(X-Ray Crystallography)
Aandvesdathiaea 1
(Physics of Superconductor I)
Aandvesdathteean I
(Physics of Superconductorll)
wludldnduazun TumaTulad
(Nanophysics and Nanotechnology)
Aandquan

(Health Physics)
Wandnmw I

(Health Physics)
Wdndanm

(Biophysics II)

msfrasuFeneuinnesvesdr lumna

(Biomolecular Computational Simulations)

a -
TUHAVANE
(Cooperative Education)
A a 4
Sounmizneland
(Selected Topics in Physics)
Voyriwiey

(Special Problems)
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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)

4(3-3-8)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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3.1.5 MasUIETI8IT
3.1.51 nednndusiaivivesndngas
- Mednlundngns
01420111 Wandnal1 3(3-0-6)
(General Physics I)
¢ A = s A A e o
namans MsasunUyeIsueiln AdL Nasmaasves lna gavwarmanas

Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.

01420112 Wandwia'ly 3(3-0-6)
(General Physics 11 )
S ouniney : 01420111
Tusimdn aduumdn I veumnand Aandealniidoadu uasiinndoifand
Electromagnetism, electromagnetic waves, optics, introduction to modem physics and

nuclear physics.

01420113  Jfuansiand 1 1(0-3-2)
(Laboratory in Physics I)
S ounney : 01420111 wiewdeuiu wie 01420117 wionZoury
UguAmsdmsuin Hdndialy 1wdeRAndAng 1

Laboratory for General Physics I or Basic Physics 1.

01420114 UfriamsWand 11 1(0-3-2)
(Laboratory in Physics II)
IniiFouninon : 01420113 uaz 01420112 Wi endeuiiu wie 01420118 wiendeniu
URmsdmsuin Wdndialy o vieTland g 1

Laboratory for General Physics II or Basic Physics II.
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01420211 narans I 3(3-0-6)
(Mechanics 1)
1NTIUNINDU : 01420111 1Ay 01417112
da  w A ~ Y a 1 A a [ -1
ARFTATUIAU ﬂ'litﬂﬁ@uﬂiuﬂ‘iﬂﬂﬂ'lﬁﬂﬁ‘lilmilﬂ ﬂﬂﬁ'lﬁﬁl‘i‘llﬂd'iﬂll‘l}ﬂuﬂTﬂ AU
n'/ o 1 =} - g
IN39 M3dU usaguEna1s nanmsuasar ansesdeniazueiandlewdody

Newtonian mechanics, motion in non-inertial reference frames, mechanics of a system of

particles, rigid body, oscillation, central force, variational principles, introduction to lagrangian and

hamiltonian.
01420212  nasaas II 3(3-0-6)
(Mechanics IT)

FNFEUNADY : 01420211

o

¢ = a = wa a o =
aun1TaINTedd ngufuaia Indiey nsudasuuuvygd aunisuedadu-o1lnd
o a ) o o o aji 9/
Wﬁﬁ'lf\’ﬂ'i‘lm‘]fﬂlﬁu Wﬁﬂ"\ﬁﬂﬁ'ﬂ'ﬂq‘lﬂﬁ !,Lﬁ;‘ﬁﬂﬁ?ﬂﬁﬂi'ﬁﬁﬂlfll@ﬁﬂu
Lagrange’s equations, hamiltonian theory canonical transform, the Hamilton-Jacobi

equations, nonlinear dynamics, fluid dynamics and introduction to mechanics of material.

01420213  WandFndiaenaas I 3(3-0-6)
(Mathematical Physics I)
FNEEUNIADY : 01417241

=

TandTymA@ndineadeaiy aumseyius aumsideeyinsdos Wadduveaniu

¢S

Taymia1vey aumsauaniz fivadiaduduuaznsingzd oynsu nnmesFadins g
g4 Mswasan)auazyiFes
Problems in Physics relating differential equation, partial differential equation, Green’s

function, boundary-value problems, eigenvalue equation, linear algebra and analysis, series,

advanced vector analysis, Laplace’s transform, Fourier transform.
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01420214* nasmaasizlszgnadmiuiaanssu 3(3-0-6)
(Applied Mechanics for Engineering)
IINFTOUNINDY : 01420111
[ é‘; a A a L4 1
Wﬁﬂﬂ"IﬁWug1umﬂﬂﬁﬁﬂﬁ1u@1u3ﬁ?ﬂiiﬂ Tmuummxusmmﬂui::uuﬂmua::ﬁm
A auqauazuswlfizengasessudmiulnseadeawiia nsdinnzd aseedie usq
Y oA a A o Y o =
nsgawlulnseaiadmnssy anu@vaniulunsosdnsna msru Saquianieluau
a w < A a 4 ¢ J a o
IAINTTN ULBENEIIU MITuazieu Wandvesawesuazmsiszgnd W ludiediud
4 g
YRR
Basic principles of physics in engineering. Couple moment and force in two- and three-
dimensional systems. Equilibrium and reactive forces at support point for three-dimensional
structures. Structural analysis. Distributed force in engineering structures. Friction in machinery.

Collision. Rigid bodies in engineering. Work and energy. Vibration. Physics of laser and

applications. Introduction to finite element.

01420221 Wandgalu 3(3-0-6)
(Modern Physics)
JiiiFouninou : 01420112
mquﬁﬁ'uw”mmwuamqyﬁmauﬁmﬁaaﬁ’u 9zADN Tulana Namaasana Yol
vou Inagaatauazdinieinds Tandea HazayuNIAYagIy
An introduction to relativity theory and quantum theory, atoms, molecules, statistical

mechanics, solids, superfluidity and superconductivity, nucleus and elementary particles.

01420222 Wandgyalmianufiianis 1(0-3-2)
(Laboratory in Modern Physics)
SAGeunIten : 01420114 uay 01420221 Hiendeusy
Uiamsdmivinilandyalns

Laboratory for Modern Physics.
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01420231* SLUUMS MAFIMSUMINBAT 3(3-0-6)
(Flow System for Agriculture)
JNGeuNIN0U : 01420111 ¥50 01420117 130 01420119

& ¢

fugiuvenamansved Iva antAvesveslva adamansveslva n1siauas
Murdnsims malussuunyasnssu Ussinnuarmsldaugunsalszuuns Iva szuy
mﬂﬂaﬁm%’mﬂymmm ﬂﬁﬁ"lﬂ'l%ﬂl&ﬂ?éiﬂ fﬂSﬂﬂﬂllﬁﬁizﬂﬂﬁﬂﬁﬂﬂ’lﬂﬂﬁﬁ]i Hﬁﬂﬂ']‘i
naziszianvesszunlalas Ilind mseenuuuszunlalasTliing nannisuaziszinnasa
szuuue 15 Tiind mseenuuuszuuue 15 Tddind

Basic of fluid mechanics. Properties of fluids. Fluid statics. Measurement and
determination of flow rate in agricultural system. Types and usage of flow system equipment. Flow
system for agriculture. Vertical farm. Design of agricultural water system. Principle and type of

hydroponics system. Design of hydroponics system. Principle and type of aeroponics system.

Design of aeroponics system.

01420241 UfriRauginsal 1 1(0-3-2)
(Instrumentation Workshop I)
autanemonmvesiaguszian lduasdsziani by Tane lumsadaglnsel ms

| 8/ 1
ponuuugUnsal neld Taquszian lduagdsziani lild lane wugrwauselfiesnieile

q

o

= cg’ 9y 9 { 1 ]
msnanruanugUnsaiaetglsenn i uazidszinni lilsTane
Physical properties of wood and non-metallic material in instrumentation, designing parts
of instruments with wood and non-metallic material, basic carpenter work and tools, production of

instrument parts with wood and non-metallic material.

01420242  friAaruginsal In 1(0-3-2)
(Instrumentation Workshop IT)
S onannou : 01420241
auganamenmvesiaglszian lang lumsasegilnsel mseenuuugdnsallagld
faquszinnlans Augiaudilfouazinioailo manansuaugUnsaidroTanlszian
Taneu19wtia
Physical properties of metallic material in instrumentation, designing parts of instruments
with metallic material, basic mechanic skill work and tools, production of instrument parts with

metallic material.
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01420243 Bidnnseiindifiead 2(2-0-4)
(Introduction to Electronics)
TS euninen : 01420112
2195 Mfnszudasaagnszuaady dyarauazdyyiusuniu nsdseulana
Foyana msiedni lalea nsmdaines ndovee ndesvisoomasdunua uagns
Uszgnd 2aasdufiagddyane wessamdadu InSamed ildnnseiindFuavdioadu 2995
MTABULAZNITUTZYNA
DC and AC circuits, signals and noise, signal processing, semiconductor, diode, transistor,
amplifier, operational amplifier and applications, waveform generator, linear IC, thyritster,

introduction to digital electronics, digital IC and applications.

a o =y 4 ds‘ 9/ a ws
01420244 Blannsodndidosruninliians 1(0-3-2)
(Laboratory in Introduction to Electronics)
ANTUUNINDU : 01420114 LaL 01420243 YIONS OUAU
a wa o v oA a g a o 4'.2: Y
UguansdmivImsiannsetindidosdu

Laboratory for Introductions to Electronics.

01420247  1AT MU 08U 2(2-0-4)
(Introduction to Metrology)
Jniiouanae : 01420112 wie 01420118 Wie 01420119
UYTNIuN19IN18nIW STUURUIY LAZUIATIIU HanN1T TR seideudTnis e ms
I inadauazmsudvesnNuAMIANADY MFUINATIN MsfeuATgIN STV
uaidipedy HazMsUIMITHeRGIANTIIATING
Physical quantities, system of units and standard, principle of measurement, method of

measurement, statistical analysis and propagation of uncertainty, traceability, calibrations,

introduction to quality systems and metrology laboratory management.

01420248 wmsInedosdumatfianms 1(0-3-2)
(Laboratory in Introduction to Metrology)
TG oo : 01420247 wendou 1az 01420244
JitRnsdmsuivmnasinoniedy

Laboratory for Introduction to Metrology.
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01420261 wiman Wi 1 3(3-0-6)
(Electromagnetics I)
Sfizerannien : 01420112 nag 01417241
wanvesaunuazAng 1N vdnvessuinuazdndutman auinIdiuasy
auwulmanluaans Tymsven aufavesiag lasidnnsn uaz Taquuiman nismiteni
udmdn T aumsuundinad lugduuvoywusiazUswus msurvendumiman Ty
AINA1
Principles of electric field and potential, principles of magnetic field and potential, electric
fields and magnetic fields in matter, boundary-value problems, properties of dielectrics and
magnetic materials, electromagnetic induction, Maxwell's equations in both differential and integral

form, propagation of electromagnetic waves in media.

01420262  wsdvidn Ihanlfiians 1(0-3-2)
(Laboratory in Electromagnetics)
Fnfidouindew : 01420261 wiendeuriu
UfiamsdmiIvuaiman 1

Laboratory for Electromagnetics.

01420271* ANUAITINAYDITAG 3(3-0-6)
(Mechanical Properties of Materials)
JfiFeunney : 01420111
AR UIAZAMIAS A UDgATInNUTANEY ANNLTWEY Aande msfy n15d
iseailonaznsnadeuaNTRiFana WATHIUNINATOUANUAITING autAawnaluaoia
wagawila Mg sinauazteyavesanfmng mydszynaldauiRidnavesTans we
awef . iin uazTaaalsznon msoonuuyiagiedsegndlfluGgaamnssu
Stress and strain. Modulus of elasticity. Strength. Hardness. Creep. Fatigue. Instruments
and testing of mechanical properties. Testing standard of mechanical properties. Mechanical
properties in two-dimensional and three-dimensional. Analysis of result and data of mechanical
properties. Application of mechanical properties of metal, polymer, ceramic and composite

material. Design of materials for industrial applications.
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01420272* Jaqurlsznou 3(3-0-6)
(Composite Materials)

A13ATINADUAUANY UL ﬂismum‘iﬁugﬂ FaquielsznouTans wodwes 1w51iin
TaqialsznouTinm agqilseneudmiudidanseiind YaqUsznoudmiuauneadhs
Jaqdsznauniansuwnd uwr Tdunswanniagidlszaouluoman iduls msieduus
fagFalsznoudroduls masunaenseonuuuiandlsznenluauimnssy as
Anszianudemisuasnsseouuyuiaqilsznon mrilsegad1¥aaiFlsznonluy
MAYATINATTY

Characterization. Forming process. Metal composite materials. Polymer. Ceramic. Bio-
composite materials. Composite materials for electronics. Composite materials for construction.
Medical composite materials. Trend in development of future composite materials. Fiber.
Reinforcement of composite materials with fiber. Calculation for composite materials design in
engineering. Damage analysis and repair of composite materials. Application of composite

materials in industry.

01420273* TAQTINN 3(3-0-6)
(Biomaterials)
= A~ 1 A L]
APINTEUUINDU : 01420111 Y90 01420117 ¥iT© 01420119
wa = [ Cs a o %]
ﬁnﬂﬂilﬂzﬂf‘l‘!ﬂ‘uBﬁTlﬁﬁ]%'.]ﬂ”lwﬂluﬂ'Nﬂ']ﬂlW‘VlfJELﬁ&’ﬂ'liLﬂHﬂ'i IHTTUNYININ VTR

) o = a o o = a a A o
Fannsean lane 'Jﬁﬂ‘]f’lﬂ'lﬂﬂ'i&ﬂ?’l‘ﬂﬁ]amﬂi ’Jﬁﬂ‘ﬁ?ﬂ?ﬂl‘ﬁﬁﬂ‘i:ﬁﬂ@ﬂ NWATTANTININW TR
= a g [ = o q 9 o =t 9y o
FIANTWIAIMNTITUY IR ﬂ'l‘i‘U‘l-lE‘]J']ﬁﬂ‘h”}ﬂ'IW msﬂszqm“lmﬁammwmamummmntumz
NILNEAT

Properties and types of biomaterials in medicine and agriculture. Bioceramics. Metallic

biomaterials. polymeric biomaterials. Composite biomaterials. Bioplastics. Biomaterials from

nature. Forming of biomaterial. Application of biomaterials in medicine and agriculture.
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01420274* mﬂ'IuTaﬁmiiTﬂmﬁﬁamﬁaﬁmwmsmym 3(3-0-6)
(Agricultural Waste Management Technology)
TfiSouanaew : 01420111 Wie 01420117 ¥e 01420119
anumsazlsznvestagmaeiinianisinyas Tnseadiananieniniazng
infvesTaamaefianemsinyas auiAnienienin autAinuanudou auiidina auld
maadl uagauiane e Saqmdefiinansinyns s ldilse Tomi Saqudofiania

o =

ManEaT Jagszauu lu Jageadu naradndinm fodaadassdiszduun T ndwnud

a &

¥7a ma I Tagmsia Tagmae Nanemsinyas

Definition and classification of agricultural waste. Physical and chemical structures of
agricultural waste. Physical properties, thermal properties, mechanical properties, chemical
properties, and electrical properties of agricultural waste. Utilization of agricultural waste.
Nanomaterials. Adsorbent materials. Bioplastics. Slow-release nanofertilizers. Biomass energy.

Agricultural waste development technology.

01420311 WaAndFendinmens I 3(3-0-6)
(Mathematical Physics II)
Sfizeunien : 01420213
WarFumirsluidnd msudauFduiinga S1unudadou nquisdal aeurias
dunndaludymidnd
Special function in physics, integral transform, complex number, residue theory, contour

integral in physics problems.
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01420312 MOBHTUHNTAIN 3(3-0-6)
(Theory of Relativity)
STl euinnou : 01420112 uay 01417112
Furinsamnenledale! eameaaaznisia nénnisduinsnmmaduiioams
vaumanfreaduinsnw msudateIniaral dAnsnmuazuuAnFInenIn Tumudy
Hazwdanuding anuusilasuinnfeaduing nanmsvesnuauya nMasINALLY
TRanazau Tiuee aunsvesJodalad
Pre einsteinian relativity, space time and measurements, principle of relativity, kinematic
consequences of relativity, space time transformation, relativity and physical concepts, relativistic
momentum and energy, relativistic covariance, principle of equivalence, curved space time and

gravity, Einstein’s equation.

01420313* WandiFandiasnans I 3(3-0-6)
(Mathematical Physics IIT)
S oundou : 01420311
dynsoluazfivadiadimSumumes wmiamumes syusveunues svindia
nazau Ind il mues luisvindagada mueslunamaniamada o1y
FuHNTNIN
Notations and algebra for tensors. Metric tensor. Derivative of tensors. Riemannian

geometry and curvature. Tensors in Euclidian geometry. Tensors in classical mechanics. Tensors in

relativity.

01420314* auuasuaziand 3(3-0-6)
(Symmetry and Physics)
ARG ouNINoU : 01420222

o =

quINAT NQURFUNNEN MY namansnleuAl namansveuniman I nouf

! o

auw nguRngvedd Ayndiavesd nquiaunu njlassud dununglvesasisud ms
yajRnuitueaans s noufauwdase nqufauniinsasiie

Symmetry. Special relativity. Quantum mechanics. Electrodynamics. Field theory. Lie
group theory. Lie algebra. Representation theory. Lorentz group. Representation of Lorentz group.

Lagrangian formulation. Free field theory. Interacting field theory.
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01420321** nasnansAIBUAN I 3(3-0-6)
(Quantum Mechanics I)
ANFouNINOU ; 01420221 LA 01417241 NS oNTauMY
) d =) = 4 o o o A a
mswasunnnamaninarganiunamaninioudy MIAFUATY FUNITVOIBS DAY
wes e1suelineeaFamnei exaouuuylalasiou TumuduFauiazaiy

Transition from classical to quantum mechanics, the wave functions, the Schrodinger

equations, harmonic oscillator, hydrogenic atoms, angular momentum and spin.

a 4
01420322 Wandvesluana 3(3-0-6)
(Molecular Physics)
FNNFoULINOU : 01420221
auUAved luana NYYHUOINUTEMUAN AUUIATUALNITANNUNT ATOUANITFUAT
=2 o a a d a da o ) o
ﬂ'l'é'ﬁﬂ'lel'lﬁlﬂﬂﬂill‘ﬂﬂﬂillmf]ﬁ mmaamuﬂmmmﬂmmum amﬂﬂsauﬁﬂmﬂmmwﬁ n13
o
UszgndszuyTuana
Property of molecule, theory of chemical bonding, symmetry and operation, quantum
chemistry, molecular spectroscopy, nuclear magnetic resonance, electron spin resonance, molecular

applications.

01420323  MIIATIAIDUAN 3(3-0-6)
(Quantum Measurement)
S onunney : 01420221 wie 01417241
fugrumsSadeneudy donaiiues Wouuseind MImasUnguAIet ez s
mAgaunal Aeusunisinededeiiios aeudumsauuylivias msialasdsren
MININY
Basic quantum measurements, von Neumann'’s postulate, ensembles average and time

average in quantum measurements, continuous quantum measurements, quantum nondemolition

measurements, measurements without entanglement.
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01420325 Fdnduesezao 3(3-0-6)
(Atomic Physics)
S suniou : 01420221
sEUUdIAnATEUATIRYD ﬁuﬁ'ﬁﬁugmwwmﬂn pzaonluguinulivinuay
awn I sruudidnaseuraisd awlneiuvetesnou
One-electron systems, basic properties of atoms, atoms in magnetic field and in electric

field, many-electron systems atomic spectra.

01420326* NANFUDINAAN 3(3-0-6)
(Physics of Plasmas)
1S OUNINOU : 01420112 LAY 01417112
o & = e 9 v g
WaEN U3daeTua Msndsuiveseynanilszynieldauinuaivan I
= = 4 :fi =
aumsraraen aunisuunillalalaslawiing adulunaraut wwdosanlunaraun any
Tifedosanluwaran anuiululuwarau nsFoude Ivdvesauiuulivan
Plasma. Lorentz force. Motions of charged particles under electromagnetic field. Vlasov
equation. Magnetohydrodynamics equations. Waves in plasmas. Stability in plasma. Instability in

plasma. Turbulence in plasma. Magnetic reconnection.

01420331 QuUwWasaa; 3(3-0-6)
(Thermodynamics)
INFEUNINY : 01420221
- ” 2z
awananueuvesds nguaatvestiey U LY NAMTAT 7172
o o1 o 1
auga Ysmnudndan q lugavwamans szuuniauisan
Thermal properties of matter, kinetic theory of gas, fundamental law of thermodynamics,

equilibrium conditions, thermodynamic potentials, systems of variable mass.
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01420332 nasnansana 3(3-0-6)
(Statistical Mechanics)
Sl enannou: 01420331
fmﬂmﬁugmﬁmgmzumma%ﬂ‘luﬁuﬂa soarauauuy luTasunueiifa uaue
ifa uazunsuaLANeNAa WISRFUNIATY aumsveanIug MInTeneiBea voemansa
anAFInIeUTN Maateudu manrvudunuy Tua-lova el
Fundamental equations for classical system in equilibrium, microcanonical, canonical and
grand canonical ensembles, partition functions, equations of states, virial expansion for real gas,

quantum statistics, quantum gases, Bose-Einstein condensation.

01420334 gaMwasnaainiAUfiAms 1(0-3-2)
(Laboratory in Thermodynamics)
Sfioumney : 01420331 viendouf
Ugvamsdmsvanguvnamani

Laboratory for Thermodynamics.

01420335* gnAwamans 3(3-0-6)
(Hydrodynamics)
ANNIFTOUNINDY : 01420211
a ¢ A A & o 4 o
ﬁﬂﬂﬂﬁ"lﬁﬂ‘i‘l]f}\i‘lﬁﬁ ffllﬂ'liﬂ'l'ilﬂﬁﬂuﬂﬂlﬂﬁlﬂﬂulﬁﬂ ANYNITINLII ﬁﬂﬁmﬁﬂ'l‘i\lﬂﬁ‘llﬂd
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Ane ﬂﬂﬂul‘}’iﬁ]lllllﬂ'ﬂliﬂuﬂ ﬂ@ﬁilﬁﬁﬂﬂ'ﬁ"mﬂ‘l-‘!ﬂ ATTDNEUINAITNIDU AAUNTELUND AN
j o o o = =)
Lﬁ@\iﬁuﬁ'lﬁ5Uﬂ'liﬂ']u?mLﬂ]’ﬂﬂﬂﬂﬂ?tﬂﬂgiquﬂwaﬂ'lﬁﬂg
Hydrostatics. Equation of fluid motion. Velocity potential. Potential flow description.

Inviscid fluid. Viscous fluid. Heat transfer. Shock wave. Introduction to computational

hydrodynamics.
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01420343 BiannIoindmadu 2(2-0-4)
(Linear Electronics)
INFeuNINOU : 01420243
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g g o g

o

4 ot 4 a e A
inT09vILR BNl THIALAs MU TEgnA 2T TanFudu 2vstullagUduyau gunsal
1 = 4 o da o a da
valwsesas Imsmaesuaznslszyne gunsaldannsetindiFauas
Principles of electronic circuit analysis, analysis of signals, noise, modulation, operational

amplifier and applications of linear integrated circuit, waveform generator, multi-junction devices,

thyrister and applications, opto-electronic devices.

01420344 BrannsefindmFuduninliams 1(0-3-2)
(Laboratory in Linear Electronics)
I ouanaow : 01420244 Lias 01420343 Wiondonry
UgiamsdmsuindiannseindiFudu

Laboratory in Linear Electronics.

01420345  UfiAmgnsel m 1(0-3-2)
(Instrumentation Workshop III)
S ouniio : 01420242
mseenuuvglnsal nasFudaudauneufiuneidrueenuuy s saedisaziFuauas
MsATINABLNIAA HUgITUTnauazTeashIng nswansudmgUnsalde
A3845n3013HAR
Designing of instruments and parts with computer aided design, fine measurement and
dimensional check, basic machine work and machine tools, production of instrument parts with

production machine.
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01420346 UfiiRaugnsal Iv 1(0-3-2)
(Instrumentation Workshop IV)
JnfiEouandon : 01420345
msoonuuugUnsalias Fudiuduneuiinnesioeenuuy msiaetuazidaunz
MIATINTRUYIIA NMsWeu TsunsuAIUAUIBUAY ua:ﬂ15Nﬁ“ﬂﬁﬂ@ﬂﬂitﬁﬁ‘amﬂ%aﬁﬂi
munuFuaylnvaouiiunes
Designing of instruments and parts with computer aided design, fine measurement and
dimensional check, numerical control programming and production of instrument parts with

computerized numerical control.

ad a da
01420347 DEANTDUNTLHUAY 2(2-0-4)
(Digital Electronics)
NNITeUNINDY : 01420243
= o t;‘ 9/ = LA - =1 [ = =
NOBNINAIUDIAULUDEAUAMAATLYIATIN IATDVIULYIATIN 21995 52NoUIFIATTN
a o w = o
NITAIVAUIFIEAY HazMsszgna 2esTanFuay mseenuuulazmTlszena nsudag
o ) o 1 o o
TYYIULIUDY MALAAINALASAIVAY HﬁﬂﬂWiﬂ?UI@HﬁTﬂyﬁ qﬂﬂmua:miﬂizqm N3
2 1 o o
euAsuazmslszynddiniuan lulns
Introduction to coding theory and logic mathematics, logic network, logic combination,
sequential control circuit and applications, digital integrated circuit, design and applications, digital
signal conversion, display and control, principle of data transfer, devices and applications,

microcontroller interfacing and applications.

01420348 BidnnseiindFuavnnlfiams 1(0-3-2)
(Laboratory in Digital Electronics)
Sfiseuannen : 01420244 1as 01420347 viendousu
UfiRmsdmivindidansedndiFaas

Laboratory for Digital Electronics.
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01420349  WaAndueeiasuj 3(3-0-6)
(Physics of Sensor)
FNFTEUNINDY : 01420243
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Usingmsaimeil@ndn 19 unssud viiavesda¥ud dyarusuniu msdszudana
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Toya1ed aznslszgne

Physical effects use as sensing, types of sensors, noise, signal processing, and applications.

01420351* WATINGINA 3(2-3-5)
(Dimensional Metrology)
Sl euannen : 01420247 nag 01420248
gUnsalfanniue nefifiefundvied lulasiinesundvnles ladains Teins

- a 3

o a a s o 4 @ aa
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HHUBUUDINITIAMUTA MITINUNaMTReUIATTIUIR

Length measuring instruments, vernier caliper, micrometer caliper, dial gauge, height
gauge. Dimensional metrological traceability. Specifications dimensional equipment and measuring
instruments. International standard of dimensional calibration method. Verification of dimensional
measurement methods. Dimensional measuring uncertainty. Reporting of dimensional calibration

results.

01420352* MmsdeufivuNIaIAZIAToIT: 3(2-3-5)
(Mass and Balance Calibration)
S TiEeUNINGY : 01420247 LAY 01420248
ANUHUIYYDIND Hﬁ/ﬂﬂ”lﬂﬂ‘%'ﬂﬂ"]?ﬁ ﬁ’l'lllﬂ']ll'lii‘lﬁﬂ‘]Jﬂﬁ’U]lﬁ)ﬂNiJ'lﬁifj‘ﬂﬂ'l‘llﬂﬂlnﬁ
azIA3 D ﬂmﬁ'ﬂym:‘wiuwwmmmauamﬂ%q*ﬁ’a ﬁﬂmﬁﬂumauazm‘%aﬁdmnmﬂsjgm
senedszime nsnanasuIimsiantanazasesds anullivenvesmisiauauas
Lﬂ%ﬁ\i“]?& ﬂ’lii']ﬂﬂ’luﬁﬁﬂﬁlﬁﬂﬁﬂ’Iﬂiﬂﬁluuﬁﬂllﬁ&ﬂ%ﬂﬁ‘ﬁlﬂ
Definition of mass. Principle of weighing machine. Metrological traceability of mass and
balance. Mass and balance specifications. International standard of calibration method for mass and
balance. Verification of mass and balance measurement methods. Mass and balance measuring

uncertainty. Reporting of calibration results for mass and balance.
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01420353* msaeufiouinsesinnIey 3(2-3-5)
(Pressure Gauge Calibration)
ﬁﬁmﬁﬁaumﬁau 101420247 LA 01420248
ﬂqyﬁﬁugmmaqmmﬁu ANNANTOABUNTY IAN1IWIATING1UBIANNAL AN
Hudaduvosnnudu mseufisniniosianiudy 1NINIWAUFTAYTADY INIAUAL
yilaunsudanzed uuueiimed wieadinnudu anuliutneuvesnsSannudu a1g
SIBUHaNsdoLisuAec Tan LAY
Basic theory of pressure. Metrological traceability of pressure. Pressure linearity. Pressure
gauge calibration. Bourdon pressure gauge. Transducer pressure gauge. Manometer. Pressure
balances calibration. Pressure measuring uncertainty. Reporting of calibration results for pressure

gauge.

01420354* MsdouNeUNIBINDIAGUNYN 3(2-3-5)
(Temperature Meter Instruments Calibration)

FNNFTIUNINOU : 01420247 LAL 01420248

1o = o

a o © =) o o W 4
gungiiuazaudou nMsuks @ ingd mef InlineSuvududa mes TufimeSuuy

"o w L ] ¥ o Y a A
Tidude uvastuiiannudeumasgiu wiuds ndnmsifeninasgugumngi Fuasgiu
dmfumsisunasgunseslodagungl unaennu ldudueu miniudenisiagaimyil

MIEEUAIVDIRUNYE MITIBNURAMTFOUTHIUUNYT

Temperature and heat. Black body radiation. Contact thermometer. Non-contact
thermometer. Standard heating source. Ice point. Principle of temperature calibration. Standard
method for thermometer calibration. Sources of uncertainty. Verification of temperature

measurement methods. Temperature drift. Reporting of temperature calibration results.
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01420355* msaaueAIeaiiodanie i 3(2-3-5)
(Electrical Meter Calibration)

'
a o

FNGFIUNINDY : 01420247 LAY 01420248
Aan w w Aaa d = [ =Y = d w o w g'{ a 4
ArvaNaAlnes duneudyyin saadalaalny dineiiaiiae inTeedinsew
was 1ageane anuauisoaeunau ldnmanasine i au luniveuveansTania
i nrssreaumamsaeudeudn i
Digital Multimeter. Signal calibrator. Oscilloscope. Power meter. Vector network analyzer.

Electrical metrological traceability. Uncertainty of electrical measurement. Reporting of electrical

calibration results.

01420356* MIAIVAVAUNNUALNTUTEAUATNIN 3(3-0-6)
(Quality Control and Quality Assurance)
S eunen : 01420247
YsgdnveesruununInssnlsema mMadsziuaunIn MsuTmIsOUANIN 113
VIMITOUHo JUAMIAMAIN WIATFINTZUDNTTANTHAINY MIATTIUTLUUNTIANT
?'Nmﬂﬁ’an LLN’)‘I’INﬂ']SﬂS'Jﬂ‘]J‘i%Lﬁu‘ig']J']JﬂTi‘ﬂ}ﬂﬂﬁﬂ'lUtlu
History of international organization for standardization. Quality assurance. Quality
management. Laboratory quality management. Energy management system standard.

Environmental management system standard. Guidance on internal auditing management systems.

01420361 A3 IPaATIEoIRY I 3(3-0-6)
(Introduction to Astronomy I)
SfizeunInew: 01420112 e 01420118 130 01420119
nasmaninesin aeiaduarszuuge: Tnseadavesaauniey ufinveaonan
insafionmsmand uazmaiiansdunansammsimand SmsAnyienaoiui
Celestial mechanics, the sun and the solar system, structure of the planets, the origin of the

universe, astronomical instruments and techniques of observation, field trip required.
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01420362 ez nandifieadu I 3(3-0-6)
(Introduction to Astronomy II)
SRB sumnen : 01420361
ﬂmmzummﬂﬁ? Uiiﬂ'lﬂ']ﬂ'uﬁ:iﬂﬂﬁ"lﬂﬁ]ﬂ\‘lﬂ'l? alnasuveend MIILUNAT LLae
UNUANT ITWUINITVDIA
Stars and galaxies, stellar atmosphere and interiors, stellar spectrum, classification of stars

and galaxies, evolution of stars.

01420363 Wiummans 3(3-0-6)
(Optics)
INFEUNINDU : 01420221
@ d a = ey =) o' o o 9 o o
NAUATATLTILTVIAVUALDSNIUNTIN 'm:umﬂﬂuﬂﬁumﬁﬂwmmu Qﬂﬂi‘iﬁ‘lﬂﬂ'u-
fMdans nguRnuAaIa wasunsnaeaFairumaa’ audAveuaises Hrumani vos
Y o ::’ = o
Lﬁu‘laumm N3LaeIuU ﬂ']'iﬂ'ﬂﬂllﬁﬂ:ﬂﬁ"ltli“ﬁ
Geometrical and physical optics, matrix methods in paraxial optics, optical instruments,
aberration theory, optical interferometer, properties of laser, optics of opticalfiber, diffraction,

production of polarized light.

01420364 WAUMEAINIAUFUANS 1(0-3-2)
(Laboratory in Optics)
Sofizenanno : 01420363 wiewdeuru
U§iamsdmsvirisuenans

Laboratory for Optics.

01420365  walman Tl o 3(3-0-6)
(Electromagnetics IT)
S ouninen : 01420261
wasnaainie I aduudman i ludih viorhedn msudsed wamaninig
T g adunnsan
Electrodynamics, electromagnetic waves in conductors, wave guides, radiation, relativistic

electrodynamics.
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01420366 Wanduenau 3(3-0-6)
(Physics of Waves)
NG EUNINDY : 01420211 H50 01420261
1 @ a a a d |14 o ¢ Al
szuumsuniniamananasd i msinsediFes uazmsdszynd aduuume
= = = A [ a o o Cal A
@owazideanas aduudman v aumsuundiiag Usingmssldng veenau

Mechanical and electrical oscillating system, Fourier analysis and applications, wave on

strings, voice and sound, electromagnetic waves, Maxwell’s equations, wave phenomena.

- &
01420367* 29955 I Tndlndideedu 3(3-0-6)
(Introduction to Photonic Integrated Circuits)
ANITOUNINDY : 01420112
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Wawasdmsuesma i ladnd
Wave theory of optical waveguides. Planar optical waveguides. Coupled mode theory.
Silicon-on-insulator photonic integrated circuits. Modelling of waveguide-integrated photonic
devices. Fabrication technology of photonic integrated circuits. Waveguide Mach—Zehnder
interferometer. Arrayed waveguide grating. Optical loss in photonic integrated circuits.

Lightemitting devices for photonic circuits.

01420373 Tapmans I 3(3-0-6)
(Material Science I)
Fniidounnou : 01420221
Taseadnezaon Tuanauaziuse Inssadiawdn auiananuiounaziFinaved
TA9 ANVUNNIDINEN ANWUNHTBINAN Dansouazinum e wodmesounss

Atomic structure, molecule and bond, crystal structure, thermal and mechanical properties

of material, crystal defect, alloy and phase diagram, organic polymer.
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01420374 Wdndvesqyudl 3(3-0-6)
(Physics of Gemstones)
i oumnou : 01420112 wie 01420118
FITUMIALAENTUUN TN VRID YN Al wanIniiesd autiAnieamonin néamg
Aandlunmsdinnevsyuiivaznis14iaTesile nsifndlusyud silavesaud uag

S 7 o =

T19aziDen dyudlaunsd snudiuaalsingnisel msUSulsegaunimsausl
Nature and classification of gemstones, elementary crystallography, physical properties,
physics principles of gemstone identification and instrumental utilities, causes of color in
gemstones, gem species and descriptions, organic gems, phenomena gemstones, gemstone
treatments.
01420375* YGiamsdmsvimiandvesdaudl 1(0-3-2)
(Laboratory in Physics of Gemstones)
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JHNETEULINOU - 01420374 HIDWTOUAU
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Ufianmsdmsuinianduosdnudl

Laboratory for physics of gemstoness.

01420377 WanNMA? 3(3-0-6)
(Liquid Crystals)
S ounIten : 01420261
Usgiamsdununanimad autdueuleTanseldn mauazau@nisnionin ns
Fuasizd msmngdantdaniemenin msasvanesdemun i auwuiiman uasde
1A gANTDI N5UsEYnNANANIMAY
History of liquid crystals, anisotropic properties, phases and physical properties, synthesis,
analysis of physical properties, electric response, magnetic response and optical response, defects,

applications of liquid crystals.
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01420378* Lﬂ%qﬁa’iﬁ’amﬁaﬂmﬁm% 3(3-0-6)
(Materials Science Research Instruments)
Jniizeuindou : 01420112
ndnmsnaznguiveuniosilelflumsiinnesdnieiageand nszuamnisiugy
mM3sInszdauiRuesiag msaavuineynIn m‘%‘me‘fﬂﬁugﬂ msﬁugﬂuuwﬁamﬂ (AU
quniiqe isesiannwnila nSemadeuianemnysyaas misaianisvered wieadn
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awlnIns T Talmesdudans1 1 Teaadauaaneudiu avuisn Iniiwes Sadond
Principle and theory of instruments for materials science analysis. Forming process.
Material properties analysis. Particle size reduction. Compression molding. Tape casting. Furnaces.
Viscometer. Universal testing machine. Dilatometer. Surface area analyzer. Particle size analyzer.
Scanning electron and transmission electron microscope. Atomic force microscope. Fourier

transform infrared spectrometer. Raman spectrometer. Ultraviolet-visible light spectrophotometer.

X-ray diffractometer.

01420411** HAndiFenoununes 3(3-0-6)
(Computational Physics)
AMITEULINDY : 01420112
= ‘i’ = _ o/ 4 s a
msweuldsunsuiugunazsafouitidmiaunoudJymlumaildnd lagld
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v w o a d
py sy Msdszynanildnd
Basic programming and numerical methods for solving problems in physics using
computer. Solving linear equations. Curve fitting with polynomial degree n. Roots of equations.
Interpolation. Numerical differentiation and integration. Ordinary differential equation. Application

in physics.
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01420412%* MINNABULVUILALDLADY 3(3-0-6)
{Atomic-Scale Simulation)
Sfiseuninew : 01420112
ﬂqyﬁﬂ1sﬁ1u’;mv§amauﬁuﬁugm MIATNUUUTIABITLULOLABNUUABNRIADS
msfnuauianeildndvesiag uazmsfuaunnuuaniesluag
Basic theory of quantum calculation. Computer modeling of atomic system. Calculation of
physical properties of materials. and calculations of defect in materials.
01420413 InonenanidoyauazmsFoudveunseadmsuiiniand 3(3-0-6)

(Data Science and Machine Learing for Physicist)
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Big data in physics. Data processing in physics. Data analysis. Classification. Computer

programming for data science in physics. Machine learning. Artificial neural network. Deep

learning. Artificial neural network applications in physics.

01420421 ﬂamﬁﬁmauﬁu II 3(3-0-6)
(Quantum Mechanics 1I)
AFINFTIUNINDU : 01420321
U é = o 1 = o o Y ng
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Semi-classical approximation, variational principles, time independent and time dependent

perturbation theory, scattering theory, systems of identical particles.
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01420422 T@ndvesfiunden 3(3-0-6)
(Nuclear Physics)
SiFeuNIney : 01420321
aymayagIuluiiundea suasnsersenineyninlutiuniod nsiaey lag
insouseyma uuuiiassvesiiuaded a1s1eilalnad nguiveslfiseriinndea ns
Aa18A2v0 U AN R
Nuclear elementary particles and their interactions, accelerators and analysis, nuclear

models, nuclide table, nuclear reaction theory, nuclear decay.

01420424 A@Andvarweynin 3(3-0-6)
(Many-Body Physics)
NNGFeUMINOU : 01420221
=] o 1 [ = o = ¢
aymamiouny Jynumuuiugy vanmsdanuveuma msdseum a15nuay
#15%5-vlonn adALUUAIBURY WNTAFANUM LY
Identical particle, stochastic problem, Pauli exclusion principle, Hartree and Hartree-Fock

approximation, quantum statistics, density matrices.

01420425 WFndeynin 3(3-0-6)
(Particle Physics)
S ouninen : 01420221
aufRvesoymayagm Adndveunioussoyminuaziaiesnsaniueynia nisuyag
HUUANIIAT HAzNNITEYSNY TAsaas 19U UEnToN LAZILUTIA0IAINN SUATATEUY
wiman T SuasAseuuuseu nuusiasunasgIv UOAM LD INUULTIABIATFIU
Properties of elementary particles, physics of particle accelerators and detectors, symmetry
transformations and conservation laws, hadron structure and the quark model, electromagnetic

interactions, weak interactions, standard model and beyond standard model.
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01420426* WaAnduoamsnruguilaundesiadu 3(3-0-6)
(Physics of Confined Nuclear Fusion)
S oumien : 01420335 wiendouriy
wanew URserfiundeiiadu manidaiundesiatu mstida laeldmnuuiman
mssafalagldnuies n1ssiialasldauin iy uazmssivalaeldauinlni ms
Faemananamn luiuadesiadu Tsalnihiuadesiadu
Plasma. Nuclear fusion reactions. Nuclear fusion confinement, magnetic confinement,
inertial confinement, gravitational confinement, and electrostatic confinement. Plasma diagnostics

in nuclear fusion. Nuclear fusion powerplant.

01420441 BiAPNIOINTNILAIN 3(3-0-6)
(Physical Electronics)
INEEUNINDY : 01420221 AL 01420243
= ~ r::; o U 1 fg - é‘a 1 1 o
92ADN LATHAN NYBRNTIMHENN U QUnTalvIALILasYIf druae laHdu
nazgunsaliFanloudu 1995590 gUnsaisi@nnsefindiFaias
Atom and crystal, conduction theory, junction, bipolar and unipolar dervices, Josepson

junction and quantum devices, integrated circuits, opto-electronic devices.
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01420444** M31l52gnd luTns Inseaosnaiand 3(3-0-6)
(Microprocessor Application in Physics)
JniiSeuindey : 01420243
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o dne Mateatsdoya uuveynsy msulasdyanaueuzdeniudia uaznsudag
dyyre advalduneuzden nisdetszarudriud msd@eouTdsunsy 1dauluTas
Tusiwmes viedarugululasdosdu dronrurFuas Innow maTuladlulas
Twsiwae$ uazdaniugululasativlvd msi¥oudeduinioiis uasmsdszgnd 19
Sumosiiavosasswis msvszondmeianduasddu
Basic knowledge of microprocessor. Microcontroller and applications. Microprocessor
and microcontroller architectures. Input-output devices interfacing. Serial communication. Analog
to digital signal conversion and digital to analog signal conversion. Sensor interfacing. Introduction
to microprocessor or microcontroller programing with C and Python language. Recent technology
of microprocessor and microcontroller. Network connection and application to the internet of things.

Application in physics and other areas.

01420445** M31szgnd luIas Insare i nefl@ndninlfians 1(0-3-2)
(Laboratory in Microprocessor Application in Physics)
S ounnon : 01420244 uag 01420444 viewdeuiu
UuamsdmsuInnisiszgnd lulas Insirmefmaidnd

Laboratory for Microprocessor Applications in Physics.

01420452 W@ndvesannziindon 3(3-0-6)
(Environmental Physics)
I ousnnew : 01420112 vie 01420118
annznadouiifortestumsusssd msdeiuanuden vaauas Tunudy auga
wﬁ'wmﬂjmizuuﬁguﬁuuawssmmﬁ mm%ﬂuﬁmammﬁ’@u ANUUANANITEH I
quvigilluruunuazluiies el iauazussmne
Radiation environment; heat, mass and momentum transfer, energy balance of the earth
atmosphere systems, environmental moisture and evapotranspiration, urban-rural temperature

contrast, human and the atmosphere.
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01420453%* NTHYINTWNAIUY 3(3-0-6)
(Energy Resources)
S ounaney : 01420112 ¥ie 01420118
Femdaoada ndrnumaden wasuryuAeu mslFuazmseyindndsanu ms
fanisndan Ysgansammsldndaan winnssundum ndruiifeadestudvune
msandad
Fossil fuels. Alternative energy. Renewable energy. Energy utilization and conservation.

Energy management. Energy efficiency. Energy innovation. Energy related to sustainable

development goals.

01420454** WAITULAID1AY 3(3-0-6)
(Solar Energy)

&

FINITYUUNINOU : 02420112 130 01420118
o A w oA a da J 1 g/
ANTIATATUDIAIIDINGE iﬂﬁﬂTﬂﬂ'lxﬂﬂ'l‘l’lﬂﬁlﬂﬂﬂﬂESﬂUWNIEﬂﬂ NMIDNWNANUIDU
w s A o a a o Y o a o Y]
NAUAMTATUDAUATOITIVITINIITINAIIDINGEY iwﬂﬂvwaa&mumammﬂiugﬂmmmu
i [ a odd o a o =
madsugdndsanuaseriadiu il mseenuuusruuaraduaseing msysziinaiiy
8
Auarlumsnansod1ndie
Solar astronomy. Terrestrial insolation. Heat transfer. Optics of collection. Solar heating

system. Photovoltaics. Solar cell system design. Cost evaluation of simple installation.

01420456 WaAndveIUTTENA 3(3-0-6)
(Atmospheric Physics)
Sfieuninen : 01420112 wie 01420119
seAuTuveteerszneuveILssMA UsIngMsinsuRseduazUsingmisaini
wera lorhuazai QUNNAMAATYBIUTTIIMA Wamaasvaaussemea Wi luussoine
Levels and composition of the atmosphere, radiation and optical phenomena, vapor and

water, atmospheric thermodynamics, atmospheric dynamics, atmospheric electricity.
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01420463 F@ndvesan 3(3-0-6)

(Astrophysics)

]
= =

AT oUNINDY : 01420332

Y o o

FAuIN5Ue9a1 1BAAN A2315 Waan$ annfiaaseu ngugFwinsaimnald wau
A1 9N518INEN
Stellar evolution, universe, quasars, pulsars, neutron stars, general theory of relativity,

black holes, cosmology.

01420467 N3N 3(3-0-6)
(Cosmology)
NTIULINOU : 01420221
AW ow & a 4 o ¢ o 4 o
noufduinsnimia ) wesnvesliaunni-guad-Tsiwesdu-1e5nnes aunisves
¢ a a o o = agl, [ v o = 1 =
Wiau i Dnune MInesdweatnina 59 luTasndiumras msafiiundealugaein
nus eeAsznou myafelaseade uazlaseadrvinalugluenan
General relativity theory, Friedmann-Lemaitre-Robertson-Walker metric, Friedmann
equation, Big Bang, inflation, cosmic microwave background, Big Bang nucleosynthesis, contents,

structure formation and large scale structure of the Universe.

01420472 Jaqenans II 3(3-0-6)
(Material Science II)
S5 vunne : 01420373
Wusziarduasnoseninesaey UsuinnvesiaquazmslfszToni Tasead
uazns 15au Tavenay 51iin way wodwes autian1a i audAdnnudow aufame
e
Atomic and interaction bonding, type and application of materials. Type and application of

metal alloys, ceramics and polymers. Electrical properties, thermal properties, optical properties.
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01420473 WandveaveudaI 3(3-0-6)
(Physics of Solid I)
S ouannen : 01420221
Tﬂi\iﬁ%NWﬁﬂ ﬂ'lil,ayﬂ'lmuﬂlaﬂﬂﬁuiﬂﬂﬂﬁﬂuﬁSllﬁﬁﬁWﬁﬁuﬂﬁu Llﬁﬁizﬂ’jﬁaﬁﬁﬂﬂu
azmsBamiienlundn nisduveaafiauazauiinenawdeou nuusiaediinaseudase
nufuoundsnuvesdidnaseu
Crystal structure, diffraction of wave by crystals and reciprocal lattice, interatomic force
and crystal binding, lattice vibrations and thermal properties, free electron model, electronic energy

band theory.

01420474 Wanduosuoaud II 3(3-0-6)
(Physics of Solid IT)
S ounnnon : 01420473
Adndvosmnsiednit gunsalmsfadah auiamaummdnuasmands auidlad
@ne3n suAsAsENNTELLUA1 luEn
Semiconductor physics, semiconductor devices, magnetic and optical properties, dielectric

properties, various interactions in crystals.

01420475** WANAAAT 59T OAD 3(3-0-6)
(X-Ray Crystallography)
INEEUNINDY : 01420221
Tnsaadranan anudluuvesiadiend ngugmsdenuu Tadelaseade audfuay
o o an 9 = Y- | G4
M3UseenAsamens 35MINAaeIN InTIa319veIHaN lnesedend
Crystal structure. History of X-ray. Diffraction theory. Structure factor. Properties and

applications of X-ray. Experimental methods of X-ray crystallography.
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01420476 TANdveIRIIWIADS T 3(3-0-6)
(Physics of Superconductor 1)
S ounnen : 01420321
auiananudennazme Iiihvesdidnasousni aduuanfiauazAunss Yeai1e
WALUIBZNIATING ANMISUNAFRAIET AN INERIIMAN YT IngmsalanIntien Aty
In9A Anheandauunilaagiuuaes fnhwanatgungiingdg
Thermal and electrical properties of conduction electron, lattice wave and Fermi surface,
energy gap and effective mass, Maxwell’s equation and magnetic susceptibility, critical
Superconductivity phenomena, type I and type II superconductor, high critical temperature

superconductor.

01420477 WandvesAnieads II 3(3-0-6)
(Physics of Superconductor II)
INNGOULINOU : 01420476
dndeaadsliegluaunnaimanuazegluauuniman aufangurnamans
nEY AU n-aua aulAMUUmMAN 701U IEHINNANLAZADUEHAY T01HZINOA
o aa ] o = o
Mg luen autanmsvuas audannawnInsa1nd uaznmsdszyna
Superconductor in zero and in a magnetic field, thermodynamic properties, Ginzburg-

Landau theory, magnetic properties, intermediate and mixed states, critical states, tunneling,

transport properties, spectroscopic properties and its application.

01420478 ** w1 Tuil@nduazu Tuma TuTad 3(3-0-6)
(Nanophysics and Nanotechnology)
Snfidsunnien : 01420221
amsmvoeszuuu Tu UszinnuesaquiTu autifvesiaquiTu Aandissay
Ty msduasieiiaguilu dnvauzmmzvoaiaquilu uazmsilszgng
Overview of nano systems. Type of nanomaterials. Properties of nanomaterials. Physics at

nanoscale. Fabrication of nanomaterials. Characterization of nanomaterials and applications.
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01420481 Wandgunn 4(3-3-8)
(Health Physics)

=1

JNNToUNINDU : 01420221

o 4

wiuanImSsTuasSediond wilea1e q AlFlunisiased madadSnased
3

]
=

neeiased msmuTunusandIgsene vanmsaruguuazdiuiuns19iag uay
Unselsed nismurnazniseenuuuod§iAnused amsdnauazdoadiu S1don
awnadew Tnsdnyenanid
Radioactivity and x-ray, radiological units, calculations of radiation quantities, radiation
instrumentation, body radiation dose, principle of control and calculations in application of

radioactive material and devices, environmental radiation, radiation protection, field trip required.

01420482 WaAndwanm1 3(3-0-6)
(Biophysics I)
J9fiBuuinnou : 01420112 wie 01420118
Tnseadnauasnshnuuessuudnn nasaasiFdinm Taqdadinin Wand
vouyad NandvesdarTutana nalnnissiinuvesirluana madaneafldadainin
A AUNAFINN e Tu TadT 0
Structure and function of biological systems, biomechanics, biomaterials, cellular
biophysics, molecular biophysics, biomolecular mechanism, biophysical techniques,

bioinformatics, biotechnology.

01420483 WaAnEFIN I 3(3-0-6)
(Biophysics II)
S ounnno : 01420482
nasmaaivesda Tuana msnteTouannenszduuazndau msno Teudidnasou
uazTsaeu msilooou nizvrumsiFuaiivlfifausana vemesszdudaluana
maiiafil#lumsm Inssadnvesialuana nsnaaesiiiiu Tmana@en
Mechanics of biomolecules, excitation and energy transfer, electron and proton transfers,
ion conduction, mechanochemical processes, biomolecular motor, techniques for biomolecular

structure determination, single molecule experiments.
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01420484 MsP1avuFIRBUAIADS VBT Tuana 3(3-0-6)
(Biomolecular Computational Simulations)
Tnseaevesds Tuana sefeniTuuusasudeneuiames mitiassTuana n1s
Sreeemadind luena auwusudlsssny msdszgnduuusiasda Tuana

Structure of biomolecules, computational simulation methods, molecular modeling, molecular dynamics

simulations, empirical force field, applications of biomolecular modeling.

01420490 @WNIANH) 6
(Cooperative Education)
msd o ludauuzminaudanin mulassnsi 1@ uveumineaasasums
QTMTNULAZMTUUETUD
On the job training as a temporary employee according to the assigned project including

report and presentation.

01420496 puURWIZNIHANA 143
(Selected Topics in Physics)
Gounwizmailind luseduSuanat Wadeseuden 1y luusazniamsanm
Selected topics in physics at the bachelor’s degree level. Topics are subject to change in

each semester.

01420497 AUNU 1

(Seminar)

!JA!

° a o = o o
msduausiareneitenhaulamaddndluszavilsygas
Presentation and discussion on current interesting topics in physics at the bachelor’s degree

level.

01420498 ey iAY 1-3
(Special Problems)
msfiniduaimaildndsedudioaa’s tezFouGvadouiuneau

Study and research in physics at the bachelor’s degree level and compile into a written

report.
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01420499

01420101

01420102

01420115

01420117

Tasanuiland 3
(Physics Project)
TasenuieuloTuuuudeg vesldnd

Project of practical interest in various fields of physics.

- 5182V IWIMI/53 uHNIN I FNEIN 1
Aand ludiaszd1iu 2(2s04)
(Physics in everyday life)

o ' apa -4 e":i 4:; = o

HANMTAN NIRRT uazasimans Nine e U Ind sz 17U

Basic principles in physics and astronomy related to every day life.

a od G 0
Wandiugudmsunmsuang 3(3-0-6)
(Basic Theater Physics)
@ g a o ° o Al =
'}'Tﬁﬂﬂ']swuﬂ’luﬂﬁl\i?dﬁﬂﬁ ﬂ']iu'l‘lﬂﬂ5$QﬂWﬂULiﬂﬂlﬁﬂ\iliﬁgllﬂ'ﬂrlur]"l'illﬁﬂﬂlﬁgfﬂi
=
AURAT

Basic principles in physics applied to sound and light in theater arts and music.

Wandednduvninlfiinns 1(0-3-2)
(Laboratory in Abridged Physics)
Fnfifousnen : 01420119 wiowdauriy

Ufiamsdmivinilandedradauyl

Laboratory for Abridged Physics.

=y a J
Wandnugu I 2(2-0-4)
(Basic Physics I)

nasnans namanives lva gauvnamans mandeuuuuavedin

Mechanics, fluid mechanics, thermodynamics, harmonic motion.
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01420118 TAndHUgIL T 2(2-0-4)
(Basic Physics II)
Sfiizeunnnien : 01420117
Tl waimin adulimin I sirumand Adndgalmidesdy

Electricity, magnetism, electromagnetic waves, optics, introduction to modern physics.

01420119 WAndedradavy 3(3-0-6)
(Abridged Physics)
namand guuwamand aaw e Iddadia Idiinszua usivin adu
ushindn i wers Fdndynlisdidosdy
Mechanics, thermodynamics, wave, sound, static electricity, current, magnetic,

electromagnetic wave, light, introduction to modern physics.

a od
01420181  Wanawugmlumsunnd 4(3-3-8)

(Basic Physics in Medicine)

- <

namans guuwamaas Iiuazudmin adu Nandgalusd msilszendnig

d 1a o ) o a = a’é} o
msunnd dguanmsdmsvinddndiugulunisuwng
Mechanics, thermodynamics, electricity and magnetism, waves, modemn physics,

application in medicine, laboratory for basic physics in medicine.

01420201 dRyudiuaziAIoIlszaAl 3(3-0-6)

(Gems and Jewelry)

- 1 o o =i

msAutauarmsulalszinnvedyudl audAvesdyudl dnyuzmnizvedyudl

a W o

o ¢ w =] Y " a
FITUYIA OYUATUATIEH dYNARIUUDY FYUAANUAY LA YUBBUNTE MInadeU

u o

o/ o =

nj‘ ] L4 =) s =
ieadudmiudyudl uazgnsainsnaasy msdsziiuguamuasmsiszdusiniwased
Y & a o A [ 5 = a =
wazmys ANuNa lifeduinseslszay duaoumsnin mslsziiuguainuazmsysediv
-ﬂ‘ [ 9 d‘! o

1A UATDUTZAY MImnaneaziATelseay

Origins and classification of gemstones; properties of gemstones; characteristics of natural,
synthetic, imitation, treated and organic gemstones, basic testing of gemstones and instruments;

grading and appraising of colored gemstones and diamond; general knowledge of jewelry; process

of production; jewelry grading and appraising; gemstone and jewelry trading.

3



o
01420245 diAANIBNNHFUVTIDIAY 2(2-0-4)
(Introduction to Digital Electronics)
3 del’ 8 = o oo g a o o = o
ﬂ’l'INEHJi’NﬂuLﬂtl’lﬂ‘Uﬁiyiy"!mllﬁ:ﬁ@‘]_]ﬂiml“h’\ﬂm‘u FEUUINIUIU TUT UALAUAAITAT
ATINAIAAT N1 UATIENUALBBNUVLLINALTIATIN 29951 52NBUIFIATTN 2995 71197U
o 9 = o 4 a d j 9
MudAY JIsavadla 2eslasdyaauazgilnsal andaenssunsuiunesidosdu
Introduction to digital signal and devices, number systems, code and logic mathematics,
analysis and design of logic gates, logic combination circuits, sequential circuits, arithmetic circuits,

signal conversion circuits and devices, introduction to computer architecture,

a o =Y 7 a J 9/ a o
01420246 BlapnIolnAFUavIBIAUMALYITANT 1(0-3-2)
(Laboratory in Introduction to Digital Electronics)
INBEoUNNDY : 01420245 HIONTOUAY
a aa o @ a a g = d a tgll 3
ﬂQUﬂﬂ'liﬁ'l'HS“JJ'J‘HTEIL'ﬁﬂTﬁBuﬂﬁL“]Nm‘UL‘Uﬂx‘]ﬂu

Laboratory for Introduction to Digital Electronics.

01420372 Jagenaniidedu 3(3-0-6)
(Introduction to Material Science)
iz ouanew : 01420112
Tnssadundn aniAmai@ndvesTaquszian wsiiin Tavs wedmesuazaisns

f11 Mwan wazmsldlsy Toanl dmsuiidadiviou

Crystal structure, physical properties, production and utilization of selected materials,

ceramics, metals, polymer and semiconductor.

3152 nednndusiadnvenrangas
01403113 IATHUFIU T 3(3-0-6)

(Basic Chemistry I)
Y e a = ~ o = v o d o
ﬂﬁﬂﬂmlﬁgiﬂiﬂﬁﬂﬂ TEUUNTDDAN "D'W}L‘JW‘SL“I)’HLTW]“ WUTEIAY ﬂ‘%mmﬁuwuﬁ LAe

VDUHNA ‘UENLL%Q ﬁ"liﬁxﬁ"lﬂlmﬁﬂﬂﬁﬂﬂﬂﬁ

Atoms and their structures, periodic system, representative elements, chemical bonds,

stoichiometry, gases, liquids, solids, solutions and colloids.
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01403115  AUAUTIUIL 3(3-0-6)

(Basic Chemistry II)

'
a A

FNGOUNINDY : 01403113

puunnarmdns saunamansinil augainil nsauaziug augavedlooou i TWvh
IAUNTUFTL 1ad Tnoes At inlifiundes Lﬂﬁﬁuw?ﬁﬁugwu
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases, ionic equilibria,
electrochemistry, transition elements, compounds, coordination chemistry, nuclear chemistry, basic
organic chemistry.
01403118 ﬂﬁu“'ﬁmsmﬁﬁugm 1(0-3-2)
(Basic Chemistry Laboratory)
Sfienuinew : 01403113 wienwdeusy
ﬂﬁﬂ'ﬁmﬁmaaﬁm%’umﬁﬁugm

Experimental laboratory for basic chemistry.

01417111  unafan I 3(3-0-6)

(Calculus 1)
aa VoA o o ¢ o d 1 oA o o
AUALREAITUADLIUDY @HWuﬁ‘i’aﬂﬁﬂﬂ‘h’uuﬂ3ﬂ’liﬂ5$§lﬂﬂ ﬂ’]L‘BQﬂHWHﬁLLﬂzﬂWS

U4 o d o
Yszgna Yanusuazmsszyna
Limits and continuity, derivatives and applications, differentials and applications,

integration and applications.

01417112  unagae Il 3(3-0-6)
(Calculus II)
Jniiounnon : 01417111
AR eyuTEos UuS vty qumsiFieynus yagin

Space geometry, partial derivatives, multiple integrals, elementary differential equations.
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01417241  uAQRAH LI 3(3-0-6)
(Calculus III)
- i
APINLIIUNINDU : 01417112
Y] 4 o s an o o U [4 o o o
aUNTUBUUA nmmﬂuﬂ?gu 3UA ﬁ\iﬂ‘ﬁuﬂ"IL'JﬂLﬂ'E]'i L’]ﬂlﬂﬂiuﬂaﬂaﬁ Lkﬂﬁﬂuﬁﬁﬂli}d
msuysHu
Infinite series, vectors in 3 dimensions, vector-valued functions, vector calculus, calculus

of variations.

01422111 vANADA 3(3-0-6)
(Principles of Statistics)

o o

I uAAReLINaSA fiadunied dfamnais dsansnszae asgu
uagmsuanuasnnuiezfuvesdusgy msuvnuaaniuim msuanuesfidaes msuen
ua9dnd MILanUedIBE adReyIUd M UYsEMnsIAsazaelsEaInT MsATIEd
Joyanud mednnedanulsdsnnmumadier msdnnzdnsanneududuiuyde
Concept of statistics, measures of relative standing, measures of center, measures of
dispersion, random variables and their probability distributions, binomial distribution, Poisson
distribution, normal distribution, sampling distribution, statistical inference for one and two

populations, analysis of frequency data, one-way analysis of variance, simple linear regression

analysis.

01424111  YaNTIINY1 3(3-0-6)
(Principles of Biology)
a A ada o as w o aw
W TINenavesTilsia wad uaswunueddu Wugmaas uazitauins Ay
nanneveIriadaliiia Taseasaasmivesdaiiasity dnminouazngingsy

Biomolecules of organisms, cell and metabolism, genetics and evolution, species diversity,

structure and function of animals and plants, ecology and behavior.
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01424112 P IMOIMAUHIA 1(0-3-2)
(Principles of Biology)
INAEeuIneY : 01424111 v3eisoundouny
Ugvamsmsldndesyanssent waduazdiulsznouveuyad wousaduaznsg
A a o o A Ada 4’1’ A A v o o o
wasufvesds o lad uagndenuludali#ia idiedofsuazdad iginsvouvadiuazms
udarad msduiuguas Msnsauesdaliiin anurainraisuosdaiidia uazineine
Laboratory for microscope, cell and comments, cell membrane and transport, enzyme and

bioenergetics, plant tissue and animal tissue, cell cycle and cell division, reproduction and

biodevelopment, species diversity and ecology.
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Basic principles of physics in engineering. Couple moment and force in two- and three-dimensional systems.
Equilibrium and reactive forces at support point for three-dimensional structures. Structural analysis. Distributed force in
engineering structures. Friction in machinery. Collision. Rigid bodies in engineering. Work and energy. Vibration. Physics

of laser and applications. Introduction to finite element.
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Basic of fluid mechanics. Properties of fluids. Fluid statics. Measurement and determination of flow rate in
agricultural system. Types and usage of flow system equipment. Flow system for agriculture. Vertical farm. Design of
agricultural water system. Principle and type of hydroponics system. Design of hydroponics system. Principle and type of

aeroponics system. Design of aeroponics system.
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Stress and strain. Modulus of elasticity. Strength. Hardness. Creep. Fatigue. Instruments and testing of mechanical
properties. Testing standard of mechanical properties. Mechanical properties in two-dimensional and three-dimensional.
Analysis of result and data of mechanical properties. Application of mechanical properties of metal, polymer, ceramic and

composite material. Design of materials for industrial applications.
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Characterization. Forming process. Metal composite materials. Polymer. Ceramic. Bio-composite materials.
Composite materials for electronics. Composite materials for construction. Medical composite materials. Trend in
development of future composite materials. Fiber. Reinforcement of composite materials with fiber. Calculation for
composite materials design in engineering. Damage analysis and repair of composite materials. Application of composite

materials in industry.
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Properties and types of biomaterials in medicine and agriculture. Bioceramics. Metallic biomaterials. polymeric
biomaterials. Composite biomaterials. Bioplastics. Biomaterials from nature. Forming of biomaterial. Application of

biomaterials in medicine and agriculture.
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Definition and classification of agricultural waste. Physical and chemical structures of agricultural waste.
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Symmetry. Special relativity. Quantum mechanics. Electrodynamics. Field theory. Lie group theory. Lie
algebra. Representation theory. Lorentz group. Representation of Lorentz group. Lagrangian formulation. Free field
theory. Interacting field theory.
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Plasma. Lorentz force. Motions of charged particles under electromagnetic field. Vlasov equation.
Magnetohydrodynamics equations. Waves in plasmas. Stability in plasma. Instability in plasma. Turbulence in plasma.

Magnetic reconnection.
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Hydrostatics. Equation of fluid motion. Velocity potential. Potential flow description. Inviscid fluid. Viscous

fluid. Heat transfer. Shock wave. Introduction to computational hydrodynamics.
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Length measuring instruments, vernier caliper, micrometer caliper, dial gauge, height gauge. Dimensional

metrological traceability. Specifications dimensional equipment and measuring instruments. International standard of

dimensional calibration method. Verification of dimensional measurement methods. Dimensional measuring uncertainty.

Reporting of dimensional calibration results.
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Definition of mass. Principle of weighing machine. Metrological traceability of mass and balance. Mass and

balance specifications. International standard of calibration method for mass and balance. Verification of mass and balance

measurement methods. Mass and balance measuring uncertainty. Reporting of calibration results for mass and balance.
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Basic theory of pressure. Metrological traceability of pressure. Pressure linearity. Pressure gauge calibration.
Bourdon pressure gauge. Transducer pressure gauge. Manometer. Pressure balances calibration. Pressure measuring

uncertainty. Reporting of calibration results for pressure gauge.
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Temperature and heat. Black body radiation. Contact thermometer. Non-contact thermometer. Standard heating
source. Ice point. Principle of temperature calibration. Standard method for thermometer calibration. Sources of
uncertainty. Verification of temperature measurement methods. Temperature drift. Reporting of temperature calibration

results.
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Digital Multimeter. Signal calibrator. Oscilloscope. Power meter. Vector network analyzer. Electrical

metrological traceability. Uncertainty of electrical measurement. Reporting of electrical calibration results,
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History of international organization for standardization. Quality assurance. Quality management. Laboratory
quality management. Energy management system standard. Environmental management system standard. Guidance on

internal auditing management systems.
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Wave theory of optical waveguides. Planar optical waveguides. Coupled mode theory. Silicon-on-insulator
photonic integrated circuits. Modelling of waveguide-integrated photonic devices. Fabrication technology of photonic
integrated circuits. Waveguide Mach—Zehnder interferometer. Arrayed waveguide grating. Optical loss in photonic

integrated circuits. Lightemitting devices for photonic circuits.
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Principle and theory of instruments for materials science analysis. Forming process. Material properties analysis.
Particle size reduction. Compression molding. Tape casting. Furnaces. Viscometer. Universal testing machine. Dilatometer.
Surface area analyzer. Particle size analyzer. Scanning electron and transmission electron microscope. Atomic force
microscope. Fourier transform infrared spectrometer. Raman spectrometer. Ultraviolet-visible light spectrophotometer.

X-ray diffractometer.
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Basic knowledge of microprocessor,
microcontroller, and its application, microprocessor and
microcontroller architecture, memory and input output
devices interfacing, serial communication, analog to digital
signal conversion and digital to analog signal conversion,
sensor interfacing, introduction to microprocessor or
microcontroller programing with assembly language,

interrupts and direct memory access, application in physics

and other areas
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Basic knowledge of microprocessor. Microcontroller
and applications. Microprocessor and microcontroller
architectures. Input-output devices interfacing. Serial
communication. Analog to digital signal conversion and
digital to analog signal conversion. Sensor interfacing.
Introduction to microprocessor or microcontroller
programing with C and Python language. Recent technology
of microprocessor and microcontroller. Network connection

and application to the internet of things. Application in

physics and other areas.
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Solar energy, wind energy, hydro-energy, sea-wave
energy, geothermal energy, oceanthermal energy, nuclear
energy, chemical cells, fossil fuels, fuel from biomass, fuel

from hydrogen, energy utilization and conservation, field
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Energy utilization and conservation. Energy management.
Energy efficiency. Energy innovation. Energy related to

sustainable development goals.
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