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2.6 audszanamunny

2.6.1. wilszanaesy (‘H‘Li’JEJ UIN)

. 5 Tevdszana
YT INYIUY
2566 2567 2568 2569 2570
1 sudszanaduneld 2,343,920 | 2,4543,900 | 2,495,000 | 2,534,200 | 2,575,500
2. quszanaumuay - - - - -
3. QuiduRANYUDUN - - - - -
FIT05 2,343,920 | 2,4543,900 | 2,495,000 | 2,534,200 | 2,575,500
2.6.2. Wszanasieats (HHIg UIN)
R Yavlszano
HUIA Y
2566 2567 2568 2569 2570
1. SUANHUMS
1. ld9eynains 594,840 | 624,540 | 652,420 | 662,550 | 672,420
2. mlgmeaniivau (s 3) | 985,000 985,000 985,000 994,000 994,000
593 (N) 1,579,840 | 1,609,540 | 1,609,540 | 1,656,550 | 1,666,420
Y. JIVANNH
AngAun 400,000 | 450,000 | 470,000 | 490,000 510,000
39 (V) 400,000 | 450,000 | 470,000 | 490,000 510,000
39U (N) + (V) 1,979,840 | 2,059,540 | 2,079,540 | 2,146,550 | 2,176,420
NUIUUNANYT * 35 70 105 140 140
mlFeaeilumsnantiadian 29,422 19,806 15,332 15,546
WHANYAT 56,566
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3. iangns

3.1 vangns

3.1.1 S1OUHINIEIASINAARAHANGNS Taivteann

3.1.2 Tassadeviangas
(1) vuadmnanyIna
] [=0=|
- NQUANTTOYANY
1 4 1 9
- nguAnsemdasuiaglsznoums

- NNANTEMBINUMI AT

v = A
- ﬂqumszwamm”lmmmzwmmﬂaﬂ

- nRUANTTUNTOMEAS

(2) HUIAIB AR
- AWUNU
- AR NIZIIAY
- JFURWIZIa0N

(3) HuIAIBNAD AT

3.1.3 918739
1. vanadnanmninlil

=3

1.1 NQuaNIzegalgYy

a

01175xxx  NINTTUWAANY

(Physical Education Activities)

Jaan A 1=} = v 9 1 ] a a
Llﬁ$Gl,ﬁuﬁmﬁ@ﬂlﬁﬂuﬂﬂ"lllu@ﬂﬂ’ﬂ 2 H1ENA 910518791 1 UHNIA

=HA

a = o J
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u q

1 4 1
1.2 ﬂ@}Jﬁ1i$ﬁ1ﬁﬁillﬁﬁé’ﬂi$ﬂﬂﬂﬂ1‘i

128  Huehn

lairfeen
lairfeeni
lairfeen
lairfeeni
lairfeeni
lairfeeni

Turfean

Tufpen

Tufpen

Tudesnm

Tyiripenn

Tuesnn

Inaamonizeudn luvdseni 6 viiena 1nse33 lunuia

a = o 1 4 v 9
Andnna 1l nguanseeanaasusdilsznouns
1.3 NQUANTzMENUMIToas
2110111 Ine
a a 4
AT AUNA/ADUNIUADS
19 WI9UTLNA 1 A1HN
1 A A
1.4 nauaszwatiios Inouazwaiioslan
I'4 ] [P=N
01999111  FNAATUNILNUAL
(Knowledge of the Land)
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Tudesnm

Tudesnm

Tudesnm

30 HUINA
3 wuena
6 MuENA
13 1u2eNA
5 Muena
3 Muena
92 NUINA
28 WUIYNA
37 NUIENA
27 WUIYNA

6 HULNA

30 HUIUNG

3 Hueng

1(0-2-1)

6 HeNA

13 ¥ienn

9(--)
5 YueNa

2(2-0-4)



Yaa A = = "9 1 ] a a
uaz1wuamaam5&uan"luuaamw 3 NUUNA 1N3183%1 I UHNIA

a = o ' A A
Andnyna 1 nquansenadios Inouazwarioslan

1 ~ 4 "9y 1
1.5 NQuansegunsemans liviesna

Tnuaadenizoudn lilesnin 3 vulena 10318731 lunue

a = o 1 = 4
Andnyna il nquansequniomdns

2. HUIAIBPURNE

2.1 B mnu

01403113

01403115

01403118

01417111

01417112

01420111

01420112

01420113

01420114

01422111

01424111

"9 1 1 Aa
Tudesnn 92 wulena
o2
ATNUgIU T

(Basic Chemistry I)

¥

ANWUTIU IT

(Basic Chemistry II)
ﬂﬁﬂ’amimﬁﬁugm
(Basic Chemistry Laboratory)
uAafad I

(Calculus I)

unafaw I

(Calculus 1)

fandnali 1

(General Physics 1)
wandm i i

(General Physics II)
Ugiamswand 1
(Laboratory in Physics I)
Ufiamsiland o
(Laboratory in Physics II)
nanana
(Principles of Statistics I)
ANy IING

(Principles of Biology)

21

3 ¥iena

28 N1IENA

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

a2 Aa a oA
¥IMennl s

(Laboratory in Biology)

2.2 B URWILUIAY

01417241

01420211

01420213

01420221

01420222

01420243

01420244

01420261

01420262

01420321 %**

01420331

01420332

01420334

01420366

#* 517391131139

unafaw Il

(Calculus III)

namnens I

(Mechanics I)
WandiBendiamans I
(Mathematical Physics I)
Wandgalna

(Modern Physics)
Wandgalninalfiians
(Laboratory in Modern Physics)
Sinmseiindiiioadu
(Introduction to Electronics)
Sgﬁﬂwiaﬁﬂégﬁaqﬁ’umﬂﬂﬁﬂ'ﬁms
(Laboratory in Introduction to Electronics)
wiman T 1
(Electromagnetics I)

wiman lhandfiiams
(Laboratory in Electromagnetics)
AAMAATAIDUAN I

(Quantum Mechanics I)
QmﬂWﬁﬁ’lﬁﬁg
(Thermodynamics)
namansana

(Statistical Mechanics)
ganamansnnliianis
(Laboratory in Thermodynamics)
Handveanau

(Physics of Waves)
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1(0-3-2)

37 HU2ENA

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

AuuU

(Seminar)

01420499 Tasenuiand

(Physics Project)

a = "9y 1
2.3 A UAWIZIADN Tafesnn

Y A a 1 dy "9y 1 ] a
Iasnaniednae it Tivdsenin 12 nilena

01420247

01420248

01420311

01420363

01420365

01420411%*

01420444 **

01420445%*

01420473

1as TNt ey

(Introduction to Metrology)
ﬂﬁﬂ”amimm%mﬂ!ﬁy@qﬁu

(Laboratory in Introduction to Metrology)
WandiBendinmans I

(Mathematical Physics II)

Weumaas

(Optics)

wimdn v 1o

(Electromagnetics II)

WandiBeneuiuned

(Computational Physics)
m3tlszgnd lulas Insawesmeland
(Microprocessor Application in Physics)

m3tszgnd lu Tns Insmeeinilandnaliia
(Laboratory in Microprocessor Application in Physics)
Wandveavoauda |

(Physics of Solid T)

Yaa A =} = "9 1 [} a a 1 dy
llﬁgﬁlﬂuﬁﬁLaﬂﬂliﬂuﬁ]ﬂ]’lhu@ﬂﬂ’ﬂ 15 NUHIINA mmwwma”lﬂu

01420212

01420214*

* 519739 11la 11

51979115159

nasnaas 11
(Mechanics II)
namaniizlszgnddmiuinangsu

(Applied Mechanics for Engineering)

23

27 ®1ENA

2(2-0-4)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01420231*

01420241

01420242

01420271*

01420272%*

01420273*

01420274*

01420312

01420313*

01420314*

01420322

01420323

01420325

01420326*

01420335%*

01420343

* 51739 11la 11l

5$1J1Jﬂ"lill‘ﬂa??1‘ﬂ§ﬂﬂ1ilﬂyﬁﬁ
(Flow System for Agriculture)
Uianugilnsal 1
(Instrumentation Workshop I)
Uianugilnsal
(Instrumentation Workshop IT)
AVTAFINAVDIIAQ

(Mechanical Properties of Materials)
Jaqusenoy

(Composite Materials)

AQBINN

(Biomaterials)
mﬂTuTaﬁms{i“ﬂmii’a@mﬁmﬁymnﬂmﬂym
(Agricultural Waste Management Technology)
NOHRTUNUTAIN

(Theory of Relativity)

WandFendiasnans 1

(Mathematical Physics I1I)

anasuaziland

(Symmetry and Physics)

Wandvesluana

(Molecular Physics)

MIIATIAIDUAY

(Quantum Measurement)

Wandvosevaou

(Atomic Physics)

Wandveananaun

(Physics of Plasmas)

gnanamans

(Hydrodynamics)

adg ) Y
DIANNTDUNTIHIUTU

(Linear Electronics)
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3(3-0-6)

1(0-3-2)

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)

2(2-0-4)



01420344

01420345

01420346

01420347

01420348

01420349

01420351*

01420352*

01420353*

01420354*

01420355*

01420356*

01420361

01420362

01420364

01420367*

* 13 utle 11

siannsetindFudumailjiiams
(Laboratory in Linear Electronics)
Ufriaugilngal mr
(Instrumentation Workshop IIT)
Ufiaaugnel v
(Instrumentation Workshop IV)
BidnnIelindIraaY

(Digital Electronics)
diannsetindFauavnnifiians
(Laboratory in Digital Electronics)
Wandvesdafus

(Physics of Sensor)

WA

(Dimensional Metrology)
ﬂ']ﬁﬁ@ﬂlﬁﬂﬂil'lallagmdﬁ‘@ﬁ%}ﬁ
(Mass and Balance Calibration)
mydeuiieunsosian LAy
(Pressure Gauge Calibration)

a

S A A o
NMITDUNYUINTDINDIAGUN YU

U

(Temperature Meter Instruments Calibration)

mIaoueLaIolotana i

(Electrical Meter Calibration)

MINIUANAMAINLAEMIUTZAUAMAIN

(Quality Control and Quality Assurance)

s & v
AN TNTIUDIAU |
(Introduction to Astronomy I)

s X 9
ANTINFATIUDIAU 11
(Introduction to Astronomy II)
Waumansnnliiams
(Laboratory in Optics)

9
1993578 W Tadindidogdu

(Introduction to Photonic Integrated Circuits)
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1(0-3-2)

1(0-3-2)

1(0-3-2)

2(2-0-4)

1(0-3-2)
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3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)
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1(0-3-2)

3(3-0-6)



01420373

01420374
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01420377

01420378*

01420412%*

01420413*

01420421

01420422

01420424

01420425

01420426*

01420441

01420452
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Yagenans 1

(Material Science I)
Wandvesdauil

(Physics of Gemstones)
Wandvesdnualninilfiiams
(Laboratory in Physics of Gemstones)
NN

(Liquid Crystals)
wseailodsemeiagmans
(Materials Science Research Instruments)
MINAVIUUIZTAVOLADY
(Atomic-Scale Simulation)
Ineehansteyauazmaisudveansesdmsuiniland
(Data Science and Machine Learning for Physicist)
AarnansAIBUAY I

(Quantum Mechanics II)
Wandvesiinnase

(Nuclear Physics)

Wanduarwoynia

(Many-Body Physics)

Wandounmn

(Particle Physics)
Wandvesmsnuquilundesiau
(Physics of Confined Nuclear Fusion)
drannIelndnenIn

(Physical Electronics)
Wandvesanizindon
(Environmental Physics)
NTNYINTNAINU

(Energy Resources)
WEINULAIeINRE

(Solar Energy)
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01420456

01420463

01420467

01420472

01420474

01420475%*

01420476

01420477

01420478**

01420481

01420482

01420483

01420484

01420490

01420496

01420498

SRR RCRL AVIEATSIEN

Wandvewssonme
(Atmospheric Physics)
Wandvesan

(Astrophysics)

IN32129NN

(Cosmology)

Yagenans 11

(Material Science II)
Wandvesveauda 11
(Physics of Solid II)
Hansnanssedond

(X-Ray Crystallography)
Handveadaiednda 1
(Physics of Superconductor I)
Handveadaihennda 11
(Physics of SuperconductorIl)
wnTuidnduazinTumalulad
(Nanophysics and Nanotechnology)
Wandguam

(Health Physics)
Wanddnm

(Health Physics)
Wand¥nm I

(Biophysics II)

mitaouineuiiunesvesiiluana

(Biomolecular Computational Simulations)

a =K
ANNIANY
(Cooperative Education)
A ara 4
Founwiznland
(Selected Topics in Physics)
Mynminiay

(Special Problems)
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= A a K
1. !!N‘I—!ﬂ"liﬁﬂ‘lsﬂ!!‘]J‘]Jlellﬁﬁﬂ‘ilﬂﬂ‘l:-n

v
=

Ui 1 mamsfnunii 1 Sunlene (¥u.U55010-30. U AN - w0 AnIAIeaUe)
01403113 Aiug T 3(3-0-6)
01417111 upagaa 1 3(3-0-6)
01420111 Wandia'l 1 3(3-0-6)
01420113 Ugiamsiland 1 1(0-3-2)
01999111 FaASuraHLAY 2(2-0-4)
Fndnwiia 'l nquansemandivadisznoums 3(--)
1IN sENe 1 21 3( - -
39U 18( - -
U 1 mamsanunii 2 funlena (¥u.Us501e-30. U JURAMs- B0 AnIdIeaUI04)
01403115 mﬁﬁ”ugm 11 3(3-0-6)
01403118 ﬂﬁu“’ﬁmﬁmﬁﬁugm 1(0-3-2)
01417112 unagad Il 3(3-0-6)
01420112 Wandsalal 3(3-0-6)
01420114 Ugiamsiland o 1(0-3-2)
01175xxx AINTTUNAANH 1(0-2-1)
e lne 3(--)
eI AUNA/ADUNIUNDS 1(--)
Andnuialyl nquanszmaasuadilszneuns 3(- -
39U 19( - -
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01420221 Wandyalwmi 3(3-0-6)
01420222 Wandgalninalfiiams 1(0-3-2)
Aad a o Li’ Y
01420243 DIANNIDUNTIUDIAU 2(2-0-4)
adg a 4 Li’ Y a oA
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01420221 Wandynalwmi 3(3-0-6)
01420222 Wandgalniinalfiiams 1(0-3-2)
Aad a o Li’ Y
01420243 DIANNIDUNTIUDIAU 2(2-0-4)
adg a 4 Li’ Y a oA
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3.1.5 MBS 18IV
=) d’ [ U A U
3.15.1 neInniusiadvivesriangns
- eI urangas
01420111 Aandanal 1 3(3-0-6)
(General Physics 1)

P A ~ s A A P P

namaas manasuuuuaiueln AU namaaived lua gurnasans

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

01420112 Wandald 3(3-0-6)
(General Physics 1)
Sl oumnen : 01420111
Tlihusimdn adumimdn i sirumand Handualmidiesdu uasfinndosiland
Electromagnetism, electromagnetic waves, optics, introduction to modern physics and

nuclear physics.

01420113 Ufiamsiand 1 1(0-3-2)
(Laboratory in Physics I)
SfizeuIne : 01420111 Wiendeusu wie 01420117 wiendeudy
Uiiamsdmsuian Aandialy 1 wieldnditugiu 1

Laboratory for General Physics I or Basic Physics I.

01420114 UfuiamsWand 1 1(0-3-2)
(Laboratory in Physics II)
Afigeuannen : 01420113 1az 01420112 WewSeuiu 3o 01420118 w3 enToury
Ufiamsdmsuin Handialy o w%?\lﬁﬂﬁﬁ:ugm |

Laboratory for General Physics II or Basic Physics II.
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14
01420211 namaas I 3(3-0-6)
(Mechanics 1)
NToUVINOY : 01420111 1Az 01417112
ia o A ~ Y a 1A 4 ] <
NAMAATUIAU msmaeuﬂuﬂsamwaﬂumaﬂ NAMAATUDITSUUDYNIA IAQLUUI
< o o o ' = PN ~ A Y
NI MTAU LUIIFUINAN wannsulsa a1ﬂiamﬂuuazuanaTmuﬂummmu
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 11 3(3-0-6)
(Mechanics 1I)

FMNIFTIUNINDY : 01420211

C%

Qa aumsualaau-o11al

9

J = a =} o
qUNITAINITOID muguauaTmuﬂu msuasuuyll
o (Y 9) 4 d o dy 9
wamﬁm"lummu WﬁﬁTﬁﬁi‘U@\ﬂﬁa HAZNAMAATITALUDIAY
Lagrange’s equations, hamiltonian theory canonical transform, the Hamilton-Jacobi

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

01420213  Wandimendiacans 1 3(3-0-6)
(Mathematical Physics I)
M NIFEUNNOY : 01417241

[ ~

TanddymAandninerteasy aumsenriug aumaFioyiusdos Madsuveansy
Taymaven aumssuawie AsadiaFadunazmiinizy synsu nnmefiFdins iy
g9 msudasanlasuazybes

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* nafmaaiyalszgnddmivIAINT TN 3(3-0-6)
(Applied Mechanics for Engineering)
ANNGEEUINOY : 01420111
o dy ara A a 14 1
waﬂmswugmmmﬂamimmammm Tmuummzuiq@mﬂuszuummazﬁm
aa aaa { o o o aa a J
1d guqanazusalfnsorngasessudmiulassadnaniia msdnizdlassadie use
Yy a = 4 o Y < 3
nsznelulnsaainadainssu anwdsaniuluaissinina Mssy Jaguiunialuaiu
a o o A aa o 4 s s a 4
AIAINTTY NMULASHANTIU NTAUTSINDU V‘Iﬁﬂﬁﬂ]ﬁ]\ilalcﬁﬁlillagﬂ'liﬂi%fgﬂ@] llwllumaamum
Y
STRIN[9)E
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 Wandgnlmi 3(3-0-6)
(Modern Physics)
SRR ouIReY : 01420112
‘n’qyﬁﬁuﬁ’mmwuazmﬁjmauﬁmﬁmﬁ’u azau Tutana nasans aoa voaud

(2

¥o9 InasintanazAniieIngs dunded uazeymayagIv
An introduction to relativity theory and quantum theory, atoms, molecules, statistical

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

01420222 Wd@ndgnlninnlfiians 1(0-3-2)
(Laboratory in Modern Physics)
ST ouIneY : 01420114 taz 01420221 Wiewdouriy
Ufiamsdmsvinilandgalv

Laboratory for Modern Physics.
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01420231* S2UVMS IMadMSUMIINYAs 3(3-0-6)
(Flow System for Agriculture)

[
a =

ANFOULINOU : 01420111 150 01420117 W30 01420119

fugruvesnamanivealna autiavevedlva adamanivedlva nssauas
Murwsaims lnaluszuunuasnssy Usznnuazmsldauginsalsyuums lva szuu
m‘s“lwat?m%’umymmm m‘sﬁwﬂﬁmgmﬁq ﬂ"li’E]’E]ﬂLL‘]J‘]J§$UU&TLﬁ@ﬂﬁLﬂBﬁi Wanng
uazszianvesszunlelas Tind mseenuuuszuulelas ldfindg nanmsuaziszianves
szuuuelsliiing mseenuuuszuune s lind

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  Uftinaugunsal 1 1(0-3-2)
(Instrumentation Workshop 1)
autinmemenmvesiaquszinn iz dszani s Tans lumsadregdnsel ms
sonuuuaUnsallaeld Saquszanlfiazilszani s Tans dugmausalfinzsiedle
msnaasunugUnsaidaeiaguszan 1 uazilszani hils Tans
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 fiiReuginsal o 1(0-3-2)
(Instrumentation Workshop II)
SfiEeuIne : 01420241
auianamenmuesiaguszan Tans lumsadginsal mseenuuugilnsallagly
y . "
TaaiszinnTang WugiuusddiionaziaTesiio mindaruauginsaialeiaalszian
Tavigu19%ila
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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ad a J dy Y
01420243 BLANNIDUNTLUDIAY 2(2-0-4)
(Introduction to Electronics)
NFToUVINOU : 01420112
2995 Ifinszuaasasnseuaady dyanavazdyaiasuniu msldszulana
[ X v o a 14 4 4 o
doyana a13n9a21 laToa nsudaaes 1A5099010 1AT0IVE1BDDINDITFULUA LAZNIS
4 0o A [ a 9) a dad a d a dy 9
ﬂi%qmﬂ ’Nﬁ]iﬂ“ﬂﬂgﬂﬁi}ji}lﬂm WATTINBUTU ]‘l‘ﬂi’m@mi DLANNIDUNTYIUAVIUDIAU 99T
a 14
smmmmazmiﬂszqﬂm
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.

ad a 4 Ay Y a oa
01420244 ﬂlﬁﬂﬂﬁ@uﬂﬁlﬂﬂﬂﬁuﬂTﬂﬂaﬂ@]ﬂTi 1(0-3-2)
(Laboratory in Introduction to Electronics)
JHNFoUNADY : 01420114 LA 01420243 W3onsoudu
Aa oA o v A ad a 4 dal 9
ﬂaﬂ@]ﬂTiﬁTWﬁ‘U'}‘Iﬂﬂmﬂ‘ﬂiﬂuﬂﬁ!ﬂJ@\Wlu

Laboratory for Introductions to Electronics.

01420247 1NATINENT0RU 2(2-0-4)
(Introduction to Metrology)
S euannon : 01420112 Wio 01420118 130 01420119
YTWIUNNMENIN TZVVRUIG LAZVIATTIU HaNN1TIA T218VITNITIA N3
S5z RMeEdANaz MIURYBIAINARIAINA DY MITUNIATTIU MINGVUIATTIU TZVY
ﬂmmwgﬁmﬁ’u HarMsUIMsHefuaMINIATING
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 umi%ﬂuﬁaqﬁuﬂmﬂﬁﬁ’aﬂﬁ 1(0-3-2)
(Laboratory in Introduction to Metrology)
Sfierannen : 01420247 wiendouu uaz 01420244
ﬂﬁﬁ"ﬁmiﬁm%"‘u%mmﬁmuﬁmﬁ’u

Laboratory for Introduction to Metrology.
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01420261  witwdn Wi 1 3(3-0-6)
(Electromagnetics I)
AfiFeuannon : 01420112 uaz 01417241
vanvesauuuazdnd I ndnvesauinnardnduiman auwviuay
aumimanluaas Taymaveu autdvestanladidnn3n uas Saquaiman mamileni
wiman i aumsusndadlugluuewiusiazsiug msusvesnauuiman iy
AInNaN
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 waitan lwihaaifaians 1(0-3-2)
(Laboratory in Electromagnetics)
Siizennen : 01420261 Wiendeudy
Uiamsdmsuisuiman Tl

Laboratory for Electromagnetics.

01420271* @UTABINAVBITA 3(3-0-6)
(Mechanical Properties of Materials)
AFINEGULNDU : 01420111
9 ~ o A 1 < < A 9
ANUIAULUASAITUIATYA m@aﬁmmmm&l@mqu AITULUILTY ATULUT NITAD NITAN
in3odlonazMInadoUaNLATING MATTIUMINAToUANLATING duliadnaludeodia
an a 4 v A L v A
Hagauua mmmawwwauaz%yjammanummﬂa ﬂ'li“]J‘i%EqJﬂﬁﬁl“fflﬁiJUﬁl%\‘]ﬂﬁeU@\?Iaﬁg no
a 4 a o Aa o A Jq Y a
ALUDT LFITUN !lﬁgﬁﬁﬂl"lﬁﬂi$ﬂﬂﬂ ﬂﬁ"f]f]ﬂll‘ﬂﬂ?ﬁﬁ]l“l/‘lﬂﬂigQﬂﬁcl%slul‘]f\‘iq@ﬁ1ﬁﬂiill
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% Jaqalszney 3(3-0-6)
(Composite Materials)
Y
v [ a a 4 a
NITATIVADUAUANT UL ﬂizmumsﬁugﬂ iﬁﬂl%ﬂﬂigﬂ@ﬂia‘ﬂg WOALUDT LHITUN

1Y a Y a ) v adg a  J o ) [ !
Taauralsgnoutinn Yaasalseneudmiudiannselind Taqlszneudmsununeadia
@ 4 9y Y [ a Y a
Jagiszneuniamsunnd uur Tdumswanndaqalsznenluoman idule mseFuusg
Taqralsenoudaradule msdulanienseenuuuiaasalsenouluaiuisninssy ms
a 4 = ] [ a ’q Y o a
AATITHANMTIIBLAz N TFeNLsNTaNEIlsznoy mslszgnaldTaqaailiznoulu
NAYATINNITTU

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* FAQ¥INN 3(3-0-6)
(Biomaterials)
ATIFOUINROU : 01420111 W30 01420117 H30 01420119
auduazyiiavesiandinmluntimsunnduazmainuas 51indnm Jag
FaamilszianTane YagFinmalszannedwes Yaginwidlizney naadnianin iag
FININIINTTINBIA miﬁﬁugﬂ’i’ﬁ@%amw mslszgnd ¥ TagFanmmedumsunnduas
MINYAT
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* maTuTagnsTaMIIagMasIaNIIMINYAT 3(3-0-6)
(Agricultural Waste Management Technology)
NNFTIUNINDY : 01420111 130 01420117 W30 01420119
v
AMNMIELAz TN NVOITAAIMADTINIIMIINEAT 1ATIAS19INIINIENINLAZN IS
v
wivesTaguasian1emsineas aulian1eanen gutianieanuiou auiamina duiia
= wa Y a & Y Yy a K
maall uazauianielihvesiaqgmaenimenisineas msldlse TemiTaquaonanig

v a

msineas Jagszauulu fageedu waraandinm fetaslasediszauunlu wavnus,
Tely mﬂTuiaﬁﬂﬁﬁmmﬁ”ﬁ@mﬁeﬁmnmﬁmym

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 WandFndiamans 11 3(3-0-6)
(Mathematical Physics II)
SRR ouIneU : 01420213
Wenduayluildnd msudaudduiinda sruawsidou nquiisdan nouriag
sunnialutlymiiland
Special function in physics, integral transform, complex number, residue theory, contour

integral in physics problems.
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01420312 NOUHAUHNTA N 3(3-0-6)
(Theory of Relativity)
A eunnew : 01420112 uag 01417112
Fuimsmnnenlevalmi eameaazmssa ndnmsduinsameaduiioana
UMEAs vaIFUINEAN MIudasermanan duinsamuazinfaEinen I Tumuay
wazndsnuduing anuulslfeusamReduing vdnmsvesnnuauya n1aeIN ALY
TRaazanuIuoe aumsvesledalal
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.

arAa d Aa a o
01420313* Wandyandiaraas I 3(3-0-6)

(Mathematical Physics III)

=

FMNITIUNINOY : 01420311

v = a

dynsaluaziyndiadmSumuaes wnsnmuwes sywusveunuses 151 1ndla
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=) 4 4 a a A 4 a 4
uazmmiﬁ'ﬁuuu lﬂul%@iﬁluliﬂﬂﬂﬂ‘MQﬂﬁﬂ Lﬂulcﬁ851Uﬂﬁﬁ1ﬁﬁiﬂﬁ1ﬁﬁﬂ muwaﬂu
FUNNTNIN

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* gumasuasiand 3(3-0-6)
(Symmetry and Physics)
NG EUNINOU : 01420221

o a

o o ] <]
AUINAT NYBRFURINEIINAAY namanainteudy wamanasvouinian Trlih noui

=S A U

a @ o 4
AU NYEHNJUV0IA N¥ANAVEIR NBRAMNU navTuT Aunungvesaosus N3
@ CZ ax o = a = AN v an
UYYAATNITUBIAINIT U NYHHAUINDATE NOHHTUIUNUDATNTY
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** namaainlIouay I 3(3-0-6)
(Quantum Mechanics I)
M NFeUNIADY : 01420221 1Az 01417241 Wsen3ounu
~ 14 a I 4 9 d v A a
ﬂﬁlﬂaElufl]"lﬂﬂa?ﬂﬁ'@5ﬂa1ﬁﬁﬂlﬂ11lﬂaﬁ1ﬁﬁiﬂ?]@u@ll ﬁqwuﬂau TAUNITUDIBLIDAN
14 4 a a 4 @ a =Y
NO7 J1TUDUNDDTVALADT @mammullaimmu Tmnummmmmmﬂu
Transition from classical to quantum mechanics, the wave functions, the Schrodinger

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

ara 4
01420322  Wandavedluana 3(3-0-6)
(Molecular Physics)
NToUVINOY : 01420221
Auiaved Tuana NBRUIIRUTLMUAT FUVIATHAZMIAUTUNT AIDUANIFAUAI
=< @ a a Jd a Ja a 4
ﬂ?ﬁﬁﬂkﬂﬁl‘ﬂﬂﬁﬂﬁu@\‘ﬂiﬂaﬂa uﬁlﬂﬁﬂﬁ!kilﬂlu%ﬂ!ﬁi“ﬁlluu“ﬁ maﬂmauﬁﬂmﬂmmum N7
o
UszgnaszuTuana
Property of molecule, theory of chemical bonding, symmetry and operation, quantum
chemistry, molecular spectroscopy, nuclear magnetic resonance, electron spin resonance, molecular

applications.

01420323  MSIAITIAIDUAN 3(3-0-6)
(Quantum Measurement)
SiiseuIInem : 01420221 Wip 01417241
ﬁ;’uimmﬁﬂﬁmﬂ’muﬁu danatives Weuuessiunl mim?immumjnﬁamhmazmi
DAIAIUNIAT ABURNNT TApgeABIind AreudunTTanuy liiats msialavisiean
MIWINY
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 Wandvetoznon 3(3-0-6)
(Atomic Physics)
NToUVINOY : 01420221
a g @ wa & 1 3
5$1J1JE]LEIT‘I§]5@HG]’J!,?]EJ'J ﬁumﬂﬁugmmmamau ﬂ%@@ﬂlﬂﬁﬂ?iﬂ!hl‘ﬁﬁﬂllﬁ%
adg (J 13
ﬁunlhl‘V\h/a\h SEUVBaNATOUTIANEN ailnasuvoeezao

One-electron systems, basic properties of atoms, atoms in magnetic field and in electric

field, many-electron systems atomic spectra.

01420326* WaAndveanataun 3(3-0-6)
(Physics of Plasmas)
ANFTOUNINDU : 01420112 1AL 01417112
4 A = S a £ v
NATTU UIIADLTUA ﬂ']ﬁlﬂﬁ’f)ll“l/lall@\‘lf]L‘lﬂWﬂ‘VIiJ‘lIi%ﬂqﬂWﬂi@]ﬁuWNLlMlﬁﬁﬂhlV‘lﬂ"l
= a ¢ A 2
gumsiaraon ﬁNﬂWillﬂJﬂuT@]ulﬂTﬂihlﬂHTNﬂﬁ ﬂauﬂluwmﬁm LﬁﬂﬂﬁﬂTWiuwaTﬁMT I
=) = X ' A 1 ] ] <
"lnmﬁa&smw”luwmﬁm mmﬂuﬂau“luwmﬁm ﬂ'lSlﬁﬂﬂﬂﬂiﬁﬂﬂlﬂﬂﬁu'muﬂlﬁaﬂ
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 Quvwamans 3(3-0-6)
(Thermodynamics)
M NITEUNNOY : 01420221
auian1eanuiouvesads nguaaivesiey ngiuguvesgunamans an1y
v J I'4 [
auga Usunadndans o Tugamwameans ssuuwdauilsm

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 nasaAsana 3(3-0-6)
(Statistical Mechanics)
A eumnen: 01420331
ﬁmmsﬁ?ugmﬁmﬁ"mzummﬁﬁﬂiuﬁma posromdaunyluInsuaueiing uauo
iifna uazunsuALAUBiAg WS AFUNIATU duMTveIanIUs MINTENEIToa YOI I3
At Ul Maaleudy minrumiuuunTva-lodalad
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 gavnamansninlfians 1(0-3-2)
(Laboratory in Thermodynamics)
Siizeunnen : 01420331 Wiendeudy
UiamsdmsvInguvwamaas

Laboratory for Thermodynamics.

4
01420335* 9nANAMANT 3(3-0-6)
(Hydrodynamics)
AFINEGULNDU : 01420211
a 4 A ~ o d < %
ﬁﬂﬁﬂﬁWﬁ@iﬂlfNVlﬂﬁ ﬁMﬂ1iﬂ1iLﬂaﬂuﬂﬂlﬂﬁﬂ16\1Vlﬂﬁ ANYAITNLTI aﬂymxmﬂwamm
v o e A = A ' 9 A ¥
fneg Gll'éNVlViﬁhllliJﬂ'NﬂJﬁuﬂ GU@\‘lvlﬁaiJﬂ’JHJWuﬂ NITDYNANNTDU AAUNTSUND AN
- ) @ o a a A 4
u,ﬁ’aec?fummumimmmweﬂ@ummaﬂuqﬂﬂwamﬁm
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  d@nnIindFUFY 2(2-0-4)
(Linear Electronics)
ANGFIUNINDU : 01420243
[ a ad a a Y] [ @
WANNIIAATIEHINTOINNIOlNg MsIATIYHdy QI dyaNaTUNIU VoYt
4 o o A o a @ o
Lﬂ%@\‘]"UEHEJ’E]’E]LWE]LT’BHLLHEILLQ$ﬂ1§ﬂ5$§!ﬂ¢] Nﬂss’mmmﬁju ”J\ﬁ]iﬂnuﬂgﬂﬁﬂulﬂlﬂm Q‘ﬂﬂim
[ a 14 o ia < a Y
WaeI0eRe Insmmosuazmslszgnd gUnsalolannselndiBauds
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 drannsetndFuduninlfiams 1(0-3-2)
(Laboratory in Linear Electronics)
SMiSeuannio : 01420244 1az 01420343 WiowZeu
UgiamsdmsvIndiannsetndizadu

Laboratory in Linear Electronics.

01420345 fiiRaugnsal 11 1(0-3-2)
(Instrumentation Workshop I1I)
A euinnew : 01420242
mseenuuuginsal wazFudndreneniinneiFeeenuuy n13aedieazideanas
NITATIVAOUUUIN ﬁuﬂ?‘l‘l\ﬂuﬂhﬂﬂalmmﬂéﬂﬁFﬁlﬂiﬂa m’;‘mﬁ@%udauqﬂﬂmfﬁjm
1A3893NTNIHAR
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 Ufiidaugilnsal 1v 1(0-3-2)
(Instrumentation Workshop IV)
AfiFeuINReY : 01420345
mi@ammuqﬂﬂm‘fuazG?yudauﬁ’wﬂauﬁama%ahaaammu M3invdNaAzIDIALDE
M3AsIaeuYUIA MIeu TUTHATUAILATIAY uazmﬁwﬁm??umuqﬂﬂm‘fﬁ’amﬂdémﬁ’m
auauruaylasnouiinnes
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 Jd A
01420347 ®@NNITDUNTLBILAV 2(2-0-4)
(Digital Electronics)
ANTIUNINDU : 01420243
S @ dy Y a J a A [] a a
NYHY TN ALUDIAULUASAUAFTATIVIATIN IATOVIYLFIATIN 195U 52O UITIATTN
A o w 4 Aa 4
NITAIUANLBIAIAY Ll’dzﬂ”lﬁ‘ﬂizqmﬂ WATTIVLYIQY ﬂ?i@’ﬂﬂ!k‘ﬂ‘ﬂllﬁ&ﬂﬁﬂiﬂgﬂ@] msuilag
@ a [ 1 L4 o
FYYIULFIUAY DIAUTAINALASAIUAY waﬂmimﬂi@wﬁ'@y‘a Qﬂﬂiﬂ!tLﬁ%ﬂTi‘ﬂi%Qﬂﬁ N7
A 1 d v
wouasuazmslszgnaainiuau 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 BiannsedindiFuavmialiiams 1(0-3-2)
(Laboratory in Digital Electronics)
ATigeuannem : 01420244 gz 01420347 W3 onSoury
UiamsdmsuimsidnnsetindiFuay

Laboratory for Digital Electronics.
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01420349  WandveIAITU] 3(3-0-6)
(Physics of Sensor)
INNTOUNINOU : 01420243
Usingmssineildandnlflumsiud silavesdrsus dyapasuniu msdszulana
o 4
o Haznslszgna

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

01420351* WIATINGINA 3(2-3-5)
(Dimensional Metrology)
FFNITOUNINOY : 01420247 LD 01420248

gilnsalfanaue1n neddlssundlules lulasiimesundtnles lasaina lana

a (3 o [

o a a Aa 4 4
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HUUOUYDIMIIAMUTA MITIBNURNAMTAIDNIATTIUTR

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* ﬂ'l‘if’f@ﬂlﬁﬂﬂﬂ')ﬁuﬁglﬂéﬂﬂﬂ?ﬂ 3(2-3-5)
(Mass and Balance Calibration)
%ﬁﬁﬂumﬁau : 01420247 11 01420248
AUV UIPVDINIA Wﬁ’ﬂﬂ'lilﬂ%’f]\?‘]?\? ﬂ'J'lllﬁHJ']iﬂﬁ@'Uﬂaqjﬂllﬁ}ﬂ'l\‘iiﬂﬁiaﬂUWﬂJﬂ\iN'Jﬁ
L!ﬁ&ﬂ%@\?%’\? ﬂmﬁ’ﬂ}lmzﬁi'llW'l%eU’fNiJ'JaL!ﬁ&ﬂdilﬂﬁcﬁlﬂ 3%ﬂ'lil‘ﬁEl‘UlI’Jﬁllﬁmﬂ%ﬂﬂ‘]?ﬁ@nﬂﬂ’lﬁiﬁ’lu
sndalszma msnudeniimsiananaziaiesds anwliuineuveamsiawianay
Lﬂdilﬂ\‘isl?\‘i ﬂ"lii"lfl\i"luWaﬂ”lilﬁﬂﬂﬂ?ﬁﬁﬁ?ﬂﬂ?ﬁl!ﬁ%tﬂ%@ﬂ%ﬂ
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* msaeLioUIA30ITANLAY 3(2-3-5)
(Pressure Gauge Calibration)
SRR OULINOU : 01420247 1A 01420248
myf]iﬁugmmmmmﬁu anueInaeundy lAn19aTINg1veInaNa Y AW
FuFaduvesanudu mydeuiisnniesiannudy NANNUAUFUAYITADU 1NIANUAU
siaunsudanwes uuueines 1n3eedinudu anuliuiveuveinisianudu ns
SeUHAN AU ETIATEITAAILNL
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* M3dAeUINOUIAT 0N IAQUNYI 3(2-3-5)
(Temperature Meter Instruments Calibration)
ANNFOUNINOU : 01420247 LAY 01420248

a 1o (% o J a 4 ¥ @ 4 a 4
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dmSumafienuasgiunsesiiotaguugil urawnnu luuiueu miniudenITingumngil
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ﬂTiLﬁE]‘L!ﬂ'WJ@QQfMWQﬁ fﬂi‘ﬂﬂ\‘l1uNaﬂ1‘iﬁflULﬁﬂqu1’Tﬂ”N
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* myaeuMeuATeaiiatana i 3(2-3-5)
(Electrical Meter Calibration)

=

ANFTOUNINDU : 01420247 LAY 01420248

aa J o A @ a a do o w A a 4
Aanalanlnes auneudyyiu ooasalad Ind Nineiianae 1AT0IUATIZY
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L’Jﬂmﬁ)iiﬂiﬂﬂﬂﬂ mmmmmaamau”lwnmmmaﬂﬂ% mm“lmmuaummmi’mmq

T maseauramsaeuiouaiu i

Digital Multimeter. Signal calibrator. Oscilloscope. Power meter. Vector network analyzer.
Electrical metrological traceability. Uncertainty of electrical measurement. Reporting of electrical

calibration results.

01420356* MIAIUANABMWLALNIUTZAUADNIN 3(3-0-6)
(Quality Control and Quality Assurance)
Sfigenanned : 01420247
UszinvedssuuAUMNIzHIeszma MIdseAuguAIN MIVIUITNIUADAIN M3
UIMS U TANTAUNN WIATTIUTLUUMIIANINAIIY WIATFIUTE VUMTIANTS
%QLL’J@Z‘%}@M UUINWMIATINY ST usEUUMsIamInialu
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.

¢ A 9
01420361 A1 1ANTATIUDIAU 1 3(3-0-6)
(Introduction to Astronomy I)
NNGEeUNNOU: 01420112 W30 01420118 W30 01420119
Jd Y a J a 9 Jd o Aa
ﬂaﬁ’lﬁ@]iﬂﬂﬂﬂ’] ANDINAYLAZTSUUFITYS Iﬂi\iﬁi']\‘]"ll@\?ﬂ'nlﬂi1$ﬁ NUUAVDIUDNNN
A4 A s A o 4 7 = =
ATONNDNNINATIFTAT LUAZINAUANTITTUNANITUNINATIIIANAAT UNITANHIUDNADIUN
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 A3 IPNaAdIIoadu II 3(3-0-6)
(Introduction to Astronomy IT)
S ouneu : 01420361
AMLAZILNLANE VTTeIMALaz 1Ina19ueIa1 ailnaiuvedn MUl uag
LALANT IAUINITVBIAT

Stars and galaxies, stellar atmosphere and interiors, stellar spectrum, classification of stars

and galaxies, evolution of stars.

o J
01420363 NAUMTAAT 3(3-0-6)
(Optics)
a d‘d '
ABINTYUNINDU : 01420221
(% Jd a a ax a L [y J Y d o
NAUAMTATIBUITVIAUALASDIYNTN ’J‘ﬁLiJVIiﬂ“])’GluVIﬁuﬁ"lﬁ@i‘UNLLﬂu Qﬂﬂﬁmﬂﬁu-
maas nguinunala NAsuNIndeATiAumani auAveuares Vaumaasves
Y o A:sl‘ Aa I
Lﬁ‘l‘!ﬂl‘(’l‘l:!"ll,!,ﬁ\i N1y UUU ﬂTﬁNZ‘I@LLﬁ\‘]IWZ‘I"IUli“D'
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  WiAumansmalgiams 1(0-3-2)
(Laboratory in Optics)
Anfigeuannon : 01420363 WienSouru
Ugiamsdmsulssiaumans

Laboratory for Optics.

01420365  wiman T 1 3(3-0-6)
(Electromagnetics II)
SfiiEeuune : 01420261
wamaaina Wi adumiman il lugni verhedu n1surssd namaninig
Trlhgadusinsam
Electrodynamics, electromagnetic waves in conductors, wave guides, radiation, relativistic

electrodynamics.
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01420366 Wandvoanay 3(3-0-6)
(Physics of Waves)
a A A ' A
ABINLTYUNINDU : 01420211 113D 01420261
1 v A a a d 1a 2 14 A
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LS ITINAUAT ﬂammmaﬂ"lwv’h AUNTHUNELIAA ﬂi"lﬂ;]ﬂ"liﬂmﬁf"] UBINAU
Mechanical and electrical oscillating system, Fourier analysis and applications, wave on

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

a 4 ¥
01420367* 1372w N Il Tndindidosdu 3(3-0-6)
(Introduction to Photonic Integrated Circuits)
ANTOUNINDY : 01420112
a A Vo A o A = '
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maluTagnisnaniessiuna I Tnlindowaesmelstmesia—yiumesuuuneiiinau
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wasasdmsursesne I Tading
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 Yagenans I 3(3-0-6)
(Material Science I)
S oumnen : 01420221
Tnseadvozaon Tuanauaziuse Inseadwan autianeanuioutaziFinaves
T8 ATWUANTOINAN ANWUANTBINAN BaaDIALUHUNIWWE WoRWDIoUNTH

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 Wandvesdayual 3(3-0-6)

(Physics of Gemstones)
AfiFeuannon : 01420112 130 01420118
FITNIALALMILUITLANUD IO YNl wAnIneiioady munfAnementn ndnms
Aandlunishinseisyudivazmsifiasesile mufadlusyud sfiavesdaud uas

=) v )

(% a 4 4 o @
JeazdA dNABUNII dyudludaslngmsal Miliulgsnanmeyual

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** HAndvesdnuaininlfiams 1(0-3-2)

(Laboratory in Physics of Gemstones)

a A A J A 9 [
APINTIUUINDU : 01420374 VITONIDUNU
Aa oA o v A ara 4 [

UquiamsdmsvIniandvodyual

Laboratory for physics of gemstones.

01420377 WaIMan 3(3-0-6)

(Liquid Crystals)
AFINEGULNDU : 01420261
Usziamsaunuranvad autiaveu le Tansedln wanazauianianenin s
@ 4 a 4 v 1 ] 3 1
AIUATIEY NITAUATIEHNAUUANINNIYNIN mmauﬁummﬁum‘lﬂ% AUINLUINAN LT HD
1 Jd =R
LI 9ANTD ﬂ1‘iﬂi$§ﬂ@ﬂﬁﬂl‘ﬂﬁ’)
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* 1A794N0IINITAQMITAT 3(3-0-6)
(Materials Science Research Instruments)
ANGFIUNINOU : 01420112
o - A A Aq o a ¢ o 7 2
‘Viaﬂﬂ'lﬁL!a%ﬂﬂﬂaﬂ]@ﬂlﬂi@ﬂ1]’0‘1/]1“1111!ﬂ'lﬁ']m51$1’ﬁ/]'l\1']ﬁﬂﬁ'lﬁ¢]5 ﬂﬁgﬂfluﬂ1i"’llu§ﬂ
a 4 A [ d' [ 49! d’z 1
ﬂ1§']m51$1’iﬁllu@]"’ll@\1’.]ﬁﬁ] ﬂ'lﬁaﬂellu1ﬂ@1§ﬂ'lﬂ Lﬂﬁﬁ]ﬂﬁ]ﬂﬂlugﬂ ﬂTﬁ"lJ‘L!E‘]J!LUTJ‘WfIE]WI‘]J LI

gangiige nsesinnnunila nseanaaeuiagounlszass nseeianisveroda inseia

Q
Y

1
A Aa A a 4 9 ‘a g [ 1 1

NUNWI IATDNUATIZHUYUIADUNIA NADIYJANITTAUDLANATOULUUTDINI A LATUUUTDINTU
Y L4 a7 Jd a a 4 a 4
navagansImiusezaey YizesnsuesudususamlnInsimes sunualnInsiiwos

a 0 o <3 a a -4 4

anlnIns I adimesauoanst l Toaadwaaweuniu avluvsnInlweossedond
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.

ara J a a 4
01420411** WANTFIADUNUADS 3(3-0-6)
(Computational Physics)
NFTOUNINDY : 01420112
{ ~ ant a o y ara J
m3Woullsunsuiiugiunazsziiouisiseduavnonddayr luneildnd Tagly
a 4 Y a 9 [ 9y Y 9 a a g '
ADUNANDT NITUNTSUUFTUNITIHUTY ﬂTi’iJTlJLﬁuiﬂﬁﬂ’)ﬂ’dﬂﬂTﬁW‘kquN@ﬂ‘i 1BU NITUIAN
1 ] v J A v Jda o a
F1NVDITUNIT ﬂ?iﬂis‘ﬁh1ﬂ‘lﬂ11u%3\1 ﬂTi'H1@1§WHﬁLLﬁ$ﬂiWH“ﬁLﬂ)’\1@’)Lﬁﬂl ﬂ1§l,l,f9]}fffllﬂ1iﬁf\‘]
v @ o ara 4
puWUTaY Matszgnanadland
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%* N3VADWUUIEAVOEADY 3(3-0-6)
(Atomic-Scale Simulation)
A eunew : 01420112
‘nqyam'sﬁmmg%qm@uﬁ’uﬁugm MITNWVVTIA0ITLUUDZADNIUADNIUADS
mssaanianeilandvesian uazmsmurannuunniesluiag
Basic theory of quantum calculation. Computer modeling of atomic system. Calculation of

physical properties of materials. and calculations of defect in materials.

a g Y =1 9 A ) % v AarAa 4
01420413* 'WlfnﬁTﬁ'ﬁi"llf]iJ“mLﬁgﬂ13L3ﬂugﬂlﬂﬁlﬂﬁﬂ\‘]ﬁTﬁﬁUuﬂV‘lﬁﬂﬁ 3(3-0-6)
(Data Science and Machine Learning for Physicist)
NFToUNINOU : 01420112
9 ara o ] 9 ara 4 a d Y
ﬂl@uﬁaﬂWﬂWﬁﬂﬁﬂluTﬂiﬁﬂJ mﬁﬂizmawamayawm\lﬁﬂﬁ NI1TAUNTISHUDYA NTT
o = a d o [T J Y ara 4 = Y d'
UUD ﬂ'li!"llﬂuiﬂillﬂiﬂﬂﬂﬂw'Jlﬁﬂﬁﬁ”lﬁi‘]J'J“I/IfJ']ﬁ"Iﬁ'G]ﬁ‘U’E)lJ“ﬁVINV\Iﬁﬂﬁ NITLTIUIVDUNTD
1 a L 1 ara 4
Taseedszamiioy msiSeudizaan msdszgnald Inssiielszarmieonlumeiland
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.

4 @
01420421 nafaaIAIDUAN 1T 3(3-0-6)
(Quantum Mechanics IT)
AFIMNEGULNDU : 01420321
1 & a o 1 = 14 14 @ ltg

ﬂTi‘]Jigiﬂﬂ!ﬂHLUUﬂQﬂaTﬁﬁﬂ WaﬂfﬂillﬂiFn ‘quy;]mmmaimaim%mmullmu

Y
Llﬁ$§uﬂ°ﬂl’3ﬁ1 ‘I/]i]‘lelaﬂTiﬂiZlﬁN VUGN IA
Semi-classical approximation, variational principles, time independent and time dependent

perturbation theory, scattering theory, systems of identical particles.
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01420422 Wandvesiiundos 3(3-0-6)
(Nuclear Physics)
A eumnen : 01420321
symayaguluiinadea suasnsersyrieymaluiiundea nsinizilae
inIeutounma uuusiaevesiuadoa msnialnad nquivesfAserinnded s
daneavesiunasd
Nuclear elementary particles and their interactions, accelerators and analysis, nuclear

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

01420424  W@ndnagoynin 3(3-0-6)
(Many-Body Physics)
ANFTOUNINDU : 01420221
A 1% J @ A o 2 J A
aUNIAUNNIUNU ﬂﬂJWTLL‘IJ‘]JLﬂHQ’iJ HanNMIINANUYBINIA MsUseuia arsnsuas
Jd A J aa (% a 4 1
g15n3-1onn FDALUUAIDUAY IUNTNFAINHU U
Identical particle, stochastic problem, Pauli exclusion principle, Hartree and Hartree-Fock

approximation, quantum statistics, density matrices.

01420425 Tl@ndoynia 3(3-0-6)
(Particle Physics)
St euannon : 01420221
AuTAv0IDYNIAYATIU W?Tﬂéfﬂjmmémgfiqwmmamﬂ%qmnf{]”uwmﬂ mstlas
HUVFUUIAT LLﬁZﬂaﬂTﬁfl‘lﬁ’ﬂﬁIﬂ‘i\‘iﬁ%ﬁ\‘ﬂlfl\‘ll!@ﬂiﬂu HAZLUVDIADIAIIN DUATNTE UL
wiman Il suasiseuuueey 1UUTIARNATIIH UENMTENALLUTIABINIATTIY
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* WandveamsnIANiuAAYIHIFY 3(3-0-6)
(Physics of Confined Nuclear Fusion)
a A A 1 A 9 [
FBINLTYIUUINDU : 01420335 UIDNWIDUNU
ana a a Iy t o v A a % o w Y v <3
WAIFU ']JgﬂiW‘l!’JLﬂﬁfJiT\l’J‘b’H ﬂﬁﬁﬂﬂﬂullﬂaﬂﬁ/\h%u ﬂﬁmﬂﬂiﬂﬂi%ﬁu’muﬂ\lmaﬂ
mssnalagldanumnes mssinalaeldaunIiunle vazmssinalaeldany i ms
aa [ a I o a I @
Fredemanarainlutiuades sy 1selidhiiwndesildu
Plasma. Nuclear fusion reactions. Nuclear fusion confinement, magnetic confinement,
inertial confinement, gravitational confinement, and electrostatic confinement. Plasma diagnostics

in nuclear fusion. Nuclear fusion powerplant.

ad a J
01420441 ®@NNIDUNTANIYNIN 3(3-0-6)
(Physical Electronics)
INNGEEUNINOY : 01420221 1Az 01420243
= =3 ~ ° 1 1 X A 2 1 o
2TADY LASHAN NHHHNITVUIIUT AIUAD Qﬂﬂﬁﬂ!ﬂlﬂlﬂﬂﬂllagﬂnﬂ muﬂaimmwﬁu
Jd Aa o sa a Jd a
L!ﬁ%'ﬁgﬂﬂiﬂll%ﬂﬂ’lﬂu@ﬂ NI Qﬂﬂiﬂ!@tﬁﬂﬂﬁ@ﬂﬂﬁl%’ﬂl!ﬁﬂ

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** M31szgna luTas Inseaosnildnd 3(3-0-6)
(Microprocessor Application in Physics)
INNGEEUNINOY : 01420243
9 dy A o J o 4
anuinugruieanululas Insimaes draruqululas uaznsdszyna
4 @ 1 Ia
aordaenssn ved luTns Insamaesuazarniuan lulas msaslszauginsiouna
s A 9 o < Y aa o
1Na MIFeaIsvaya nuueynIy Miullasdyaraueuzdemiluavia uagnisuilas
[ an v < ' v o
dygra adnaiuneuzden msaedszarudlriud madouldsunsy Tdauluins
14 A @ zij 9 9 = =
Tnstaaos nsoarnruaululandesdu arenuiduas Innou maluladlulng
4 @ o 1 4 1 [ 1 o
Tnswaaes uazdrnrugu lulasadelui msiveusenaiedie uazn15lszgna 199U
a =] A o ara 4 F) A
DUIABDILUAVDITTINAN ﬂ'l'iﬂigQﬂ@]“l’l'l\‘l‘l/‘lﬁﬂﬁlmgfvﬂuﬂu il
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+ M31szgng 1w Tas Insaaesmafldndninilfiians 1(0-3-2)
(Laboratory in Microprocessor Application in Physics)
SRR oUINBY : 01420244 1AL 01420444 13N douriY
Ugiamsdmsuinmsdszgnd lulas Insemaefneildnd

Laboratory for Microprocessor Applications in Physics.

ara 4 9
01420452  Wandvesan1IzInqoN 3(3-0-6)
(Environmental Physics)
INFTounew : 01420112 1150 01420118
Y A A Y o Ty A J v Y (2
ANNITLINADUNLNYIVDINUNITUNIIT NITAINTUAIINIDU mauaﬂmuum ﬁm;a
9 9
Wéﬁﬂmmaﬁzuuﬁuﬂuuazmsmmﬁ mm%uiuﬁm’;mmé’@u AIMUUANANIS I
A A A Aaa
qmwguiu%uummﬂumm AINBIALLASUVITYINA
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** NTNYINTNAIIIY 3(3-0-6)
(Energy Resources)
FNNFUNINDU : 01420112 HID 01420118

v W

Y
Womawloada nasnumaudasn wasnuryuAeu mslduazmeySnENGIIU M3

AMINAINU YszansammalFnaaau uianssunaaay nasnunnertdeanuihniie

Y d' o A
NITNAUINGITU
Fossil fuels. Alternative energy. Renewable energy. Energy utilization and conservation.

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

development goals.

[ a J
01420454** NAINULAIDINAY 3(3-0-6)
(Solar Energy)
a Aa J A
IPINITIUNINDOU : 02420112 1130 01420118
4 a Jou A A oA dy 1 9
A1SIANAATUIABINANG SITINAWOINATNANNTZNUNY 1an NTAIYNAIINTOU
o J d’ (Y=t a o 9 [ a J 9
NAUATTATUDUATOITIVIININFIINAWDINAY ﬁgﬂﬂﬂlslﬁ/\lﬁQQTHLLﬁQﬂTﬂ@IﬂiHEﬂﬂ?TMﬁ@H
A [ a Jd J a J a
m’mJaﬂugﬂwawuum@mmmﬂu"lﬂ% MIPONUUUTTVVIFAaUAIDINAY NMsUsUlUAY

9 1

9
ﬂiJﬂﬂ,UﬂTiﬁﬂﬁﬁﬂﬂNxﬂﬂ

Solar astronomy. Terrestrial insolation. Heat transfer. Optics of collection. Solar heating

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

01420456  A@Andvoausseme 3(3-0-6)
(Atmospheric Physics)
Afigeuannem : 01420112 430 01420119
5TVt sy NOUTRILTT M Usingmsaimsunsiduazalsingnissinig
L Vl@lgi'lllﬁglgi'l QmWWﬁﬁWﬂﬁgﬂl@QUiiﬂ']ﬂ'lﬁ WﬁﬂWﬁﬁgﬂI@\‘iﬂiiﬂWﬂTﬁ "l‘mlﬁﬂumimmﬁ
Levels and composition of the atmosphere, radiation and optical phenomena, vapor and

water, atmospheric thermodynamics, atmospheric dynamics, atmospheric electricity.
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01420463 WaAndvosa1n 3(3-0-6)
(Astrophysics)

=

FNITIUNINDY : 01420332

o

a o J o J a [ @
TIAUINITUBIN LBNHW AIDHETIT WABIT A1IUINTDU ‘V]E]‘]elf]ﬁ'iJWVl‘ﬁﬂ1W‘V]’Jhlﬂ nay

A1 9N318INN

Stellar evolution, universe, quasars, pulsars, neutron stars, general theory of relativity,

black holes, cosmology.

01420467  903212INE 3(3-0-6)
(Cosmology)
NToUVINOY : 01420221
Ao W o a 4 s J o 4 4
‘VIE]HI;]ﬁlIWVI‘ﬁﬂTWVI'JUhJ LN@]Sﬂﬂl@QVﬁﬂNTuu-Qmﬁﬂ-jﬁmfliﬁu-?ﬂiﬂlﬂﬂi qUNITUD
d Aa % [ [T dy [ 9 a = 1 a
‘Vﬁﬂiﬂuu UNUUI NITNBINIVDIINT I Na"luiﬂil,wlwuwm msﬁsnmmaﬂﬁiummﬂ
4 1
u19 09Alszney msadnlaseade wayInseadsvnalua luenan
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.

@ 14
01420472 agmaas 11 3(3-0-6)
(Material Science IT)
AFINEEULNDU : 01420373
o @ an J o 9y 4 9
NUTSUASDUATINTYITISUINDSADU 1J§$Lﬂﬂﬂl@\i’lﬁﬂlmgﬂ151°1ﬂ]i$1‘(’16]5u Tﬂi\‘lﬁi%‘l
9 a a 4 wa wva A 9 wa
uazmﬂﬁmmiamwm LFITUN LS WOALNDT ﬁﬂJUGWINLlWﬁh AUUALBINNIDU FUUANN
L
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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ara 4 <
01420473  WaAnAV0IVO IS I 3(3-0-6)
(Physics of Solid I)
INNGEEUINOY : 01420221
Y =3 dy d' = a 1 [ 1
Tﬂi\iﬁiﬁwaﬂ ﬂmafJ:mJwu’0aﬂauiﬂawaﬂuazuawmmuﬂau HINTETINDLHDY
4 o a A ) ad a
Lm%ﬂﬁgﬂl‘i’iﬁﬂ’ﬂuWﬁﬂ msﬁum@mammmgammmmqmm%’au UUVIADIDANATOUDT TS
o adg
1/1qyf]uauwawmsummaﬂmau
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 Wandvesveauda 11 3(3-0-6)
(Physics of Solid II)
SfizeuIne : 01420473
AaFndvesdsnadani gUnsaiensnadah audAmanimanuazmanas audia lad
@ANATN BUATNIENT WLV JURED

Semiconductor physics, semiconductor devices, magnetic and optical properties, dielectric

properties, various interactions in crystals.

01420475** Hanenansssdiond 3(3-0-6)
(X-Ray Crystallography)
Anfizeunnou : 01420221
Tnssadnan anudhunvesdsdond myf]ﬂmgmmu e Tnseadne auiiauaz

Jou A Jd axt Y =2 v A 4
ﬂﬁ‘ﬂiﬁgﬂ@i\‘iﬁmﬂ% ’J‘ﬁﬂﬁ‘ﬂﬂaE]\‘Wi11?]5\1’(3(51\1611’6)\1Nﬁﬂiﬂﬂi\iﬁlﬂﬂcﬁ

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  Tlanduosdniedasa I 3(3-0-6)
(Physics of Superconductor I)
AfiFeuannen : 01420321
autinmeanudeunazmalilihvesdidnaseudni aduuaaiisuasiulsh veei
wasuazIIading aumsuungaduazanmeeuiman Usingmsalaniniiead
In9R dnhenBuuunianzuuutes dAnhmatgangiingigs
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 WaAndvosdnhednss 11 3(3-0-6)
(Physics of Superconductor II)
FMNITIUNINOY : 01420476

v o

2 (R ] <] [l ] < A 4
TmfnﬂEN"IJJ@g“luﬁmmmmaﬂuazag‘luﬁmmmmaﬂ FUHUANNYUNNAMTNT
a d ad @ A 1 < 1 a a
VIE]HJ?]ﬂM%L‘Uiﬂ-ﬁ‘L!LﬂT TUUANNUULYAN TDIUSTSUINNANUASTDIUSHAY TDIUSINEA
J wa 1 wa = J
M3z I antamsvua auananlnInsaInil uaznisiszgna
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.

ara Jd
01420478** w1 Tu@nduazu luma Tulag 3(3-0-6)
(Nanophysics and Nanotechnology)
AMNFTIUNINDU : 01420221
o A [ ara P @
AMNTIWVBITTVVU TN dszanvesdaquily autidvesdaquily Wandnszay
@ Jd o @ @ 4
W Ty Maduanziiagu Ty dnazmnizyoddagu v tazmsllszgna
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 WAndguam 4(3-3-8)
(Health Physics)
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FHNIFTIUNINDY : 01420221

@ v 1 1

v A [ 4 Aq Y v v A o a2 v
VUUANINIIAUALIIFLIONY M UIYA N 9 NFlun1siased@ msamuladsuiused

v o

w3eeiased mmuialSinasidnungiinie vannmsaiunuuazduiumsldiag uag
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9Ulnsal5d nsmuiaazmseenuuuRel fiinnused nismuiauazdesdu F9dan
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?Nm@é’an UMSANYIUONETDIUN

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.

ara I
01420482  WandwI W I 3(3-0-6)
(Biophysics I)
a d‘d ' A
IBINLTYUNINDU : 01420112 %130 01420118
Tasea$1aagMsiIuYeIsLLUTINIW Nasnaas 13930 M FaqBedann dand
J AaAa 4 = o = a ara L=
VDY AA V\lﬁ'ﬂﬁﬂ]ﬂﬂ%’ﬂﬂlﬁf}ﬁ ﬂﬁ]’lﬂﬂ'lﬁﬂ%‘quGUﬂﬂcb”JT?J!ﬂf!ﬁ MANANINNANTFININ
A aUMaAFIN I mna TulagsInn
Structure and function of biological systems, biomechanics, biomaterials, cellular
biophysics, molecular biophysics, biomolecular mechanism, biophysical techniques,

bioinformatics, biotechnology.

aa I
01420483  Wandwin I II 3(3-0-6)
(Biophysics II)
AFINEIUNINDU : 01420482
4 = v 9 @ ] ad
ﬂﬁﬁWﬁ@iﬂl@\i%?INlﬁQﬁ msmsﬂ@uﬁm’azﬂimmmzwawm ﬂ1§ﬂ181@uﬂlaﬂ@]§6u
) a aA o Y a J v A
Lsaﬂ‘ﬂmau msm"l@a’eu ﬂiS‘U’JUﬂ1§L°I$QLﬂ3JVIVI11WLﬂﬂLL§Qﬂﬁ N@L@]@ii%ﬂﬂﬂﬂiulaf}ﬁ
A Aq Y 9 S Ao o =
matian lglumsmIaseainuesdi luana Mminaassnmnu luaname)
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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o a a 4
01420484 M13310DUFINDUNUADI VDT uana 3(3-0-6)
(Biomolecular Computational Simulations)
a, o a a 4 o
Tassadwuesti luana suifiouisuuudiaousinouiunes nsdiaeluana ns
o A a v J o =
Paoana I luana auuususalszany mslszgnanuuiiaes®d luana

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

simulations, empirical force field, applications of biomolecular modeling.

01420490 AWNIANY 6
(Cooperative Education)
msiaauludnsazminaudinii mulasainsinlasuneuruionasaauns

AU ULASNTUUTUS

On the job training as a temporary employee according to the assigned project including

report and presentation.

01420496 Founwizmadand 1-3

(Selected Topics in Physics)

dwsld'

4 aAa e [ { !
Founmzniand luszaulsyanes deisewaou ) luuaaznmanmsdnm
Selected topics in physics at the bachelor’s degree level. Topics are subject to change in

each semester.

01420497  &UUU 1
(Seminar)

o a v {1 ara o [
madnauenazenlnedeniranlameil@nd luszaulSyanes

Presentation and discussion on current interesting topics in physics at the bachelor’s degree

level.
01420498  ayniitery 1-3
(Special Problems)
= FY F) ara 4 o ~ = = =) I
ﬂTi‘ﬁﬂH1ﬂuﬂ31ﬂ1\1wﬁﬂﬁﬁ$@ﬂﬂ§i‘giy1ﬁ'3' LLa%Liﬂﬂliﬂ\‘ilﬂlﬂulﬂu‘ﬂﬂ\ﬂu
Study and research in physics at the bachelor’s degree level and compile into a written
report.
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01420499 Ipsanuiland 3
(Physics Project)
Tasanunanlaluvuediee vealdnd

Project of practical interest in various fields of physics.
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(Physics in everyday life)
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Basic principles in physics and astronomy related to every day life.
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Basic principles in physics applied to sound and light in theater arts and music.
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(Laboratory in Abridged Physics)
Anfizeumnnou : 01420119 Wi enSeusy
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Laboratory for Abridged Physics.
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(Basic Physics I)
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Mechanics, fluid mechanics, thermodynamics, harmonic motion.
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01420118 Wandiugi 11 2(2-0-4)
(Basic Physics II)
AfiFeuannen : 01420117
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Electricity, magnetism, electromagnetic waves, optics, introduction to modern physics.

01420119 Wandedradaul 3(3-0-6)
(Abridged Physics)
namiani guunarmians aaudes dada lddinszua ulinin adu
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Mechanics, thermodynamics, wave, sound, static electricity, current, magnetic,

electromagnetic wave, light, introduction to modern physics.
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(Basic Physics in Medicine)
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Mechanics, thermodynamics, electricity and magnetism, waves, modern physics,

application in medicine, laboratory for basic physics in medicine.
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(Gems and Jewelry)
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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.
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01420245 9IaNNIDUNTLHUAUIVDINU 2(2-0-4)
(Introduction to Digital Electronics)
9 dy Y = v o d a ) Y] a 4
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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.
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01420246 ﬂlaﬂ1’]3@‘Llﬂﬁl%ﬂlaﬂllﬂﬂﬂﬁuﬂTﬂﬂaUﬂﬂTﬁ 1(0-3-2)
(Laboratory in Introduction to Digital Electronics)
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Laboratory for Introduction to Digital Electronics.
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(Introduction to Material Science)
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Crystal structure, physical properties, production and utilization of selected materials,

ceramics, metals, polymer and semiconductor.
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(Basic Chemistry I)
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Atoms and their structures, periodic system, representative elements, chemical bonds,

stoichiometry, gases, liquids, solids, solutions and colloids.
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(Basic Chemistry II)
ANGoUNINDU : 01403113
4 14 = = =\
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Thermodynamics, chemical kinetics, chemical equilibria, acids and bases, ionic equilibria,
electrochemistry, transition elements, compounds, coordination chemistry, nuclear chemistry, basic
organic chemistry.
a A = dy
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(Basic Chemistry Laboratory)
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Experimental laboratory for basic chemistry.
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Limits and continuity, derivatives and applications, differentials and applications,

integration and applications.
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(Calculus 1)
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Space geometry, partial derivatives, multiple integrals, elementary differential equations.
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(Calculus IIT)
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Infinite series, vectors in 3 dimensions, vector-valued functions, vector calculus, calculus

of variations.
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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.
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(Principles of Biology)
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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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(Principles of Biology)
FNNFeuInou : 01424111 Hieideunieuu

a wa ' s ' s A %
Ufiansmsl¥ndesranssend iwaduazdiulsznouveusas wWouiraauaynig

v
a A v v

A A4 ¢ o - o < ¢
INADUNUDINTT L@‘L!ll"lfll wagwasnu luaslisda iewenwasda? ANINTVDILFAALUASNTT
uiawad Mmsdunuiuas MInsyUesdlidie AnuaIna1evesdlizia tazineine

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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