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2.6.3. suilszanasadu Inenaiimwanay (11U 110)
) y Yavlszanm
S108198ATIBTY
2566 2567 2568 2569 2570
1. awdszanalusela 2,343,920 | 2,4543,900 | 2,495,000 | 2.534200 | 2,575,500
2. wlsesmnuau s - - - =
3. quiugAnYUDue - - - - -
55105 2,343,920 | 2,4543,900 | 2,495,000 | 2,534,200 | 2,575,500
2.6.4. auilszanasieaie Insnvanunwatay (v1g UIn)
R Yaudszana
WA QU
2566 2567 2568 2569 2570
1., AWAMHUMT
1. mldmeynains 594,840 | 624,540 | 652420 | 662550 | 672420
2. mldwduiuan (s s) | 985000 | 985000 | 985,000 | 994,000 | 994,000
59 (n) 1,579,840 | 1,609,540 | 1,609,540 | 1,656,550 | 1,666,420
. AWaINU
s faat 400,000 | 450,000 | 470,000 | 490,000 | 510,000
37 (V) 400,000 450,000 470.000 490,000 510,000
37U (N) + (V) 1,979.840 | 2.059.540 | 2,079,540 | 2,146,550 | 2,176,420
Tamindnu * 35 70 105 140 140
aldveae lumsnaatudian 29,422 19,806 15,332 15,546
WHANYAT 56,566
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2.6.5 sudszanas1eSuIngnuaa3 5191 (HvIe UIn)

L RISTHERTLY
T1U0L1BEATI0TY
2566 2567 2568 2569 2570
1.ANFINISANEN 445,500 868,500 1,291,500 1,714,500 | 1,714,500
2.A1MU28NA 667,500 1,318,500 | 1,969,500 | 2,620,500 | 2,620,500
R a0 EEPTIUIERIL R 12,000 12,000 12.000 12.000 12,000
59505 1,125,000 | 2,199,000 | 3,273,000 4,347,000 | 4,347,000
2.6.6 szanas g0 INeNVARI 1Y (M1 UIN)
. . auszum
s1aziBuas 1wy
2566 2567 2568 2569 2570
L ldeduynains 1,997,121 | 2,147,637 | 2,220,309 | 2,295,888 | 2.374,490
2. mlFedumsaniiums 1,640,500 | 1,823,500 | 2,006,500 | 2,189,500 | 2,189,500
3.m1g918d UMY 100,000 80,000 50,000 50,000 50,000
a.ml¥oluganyu 166,250 332,500 498,750 665,000 665,000
J9U5 10978 3,903,871 4,403,637 | 4,825,559 | 5,250,388 | 5,328,990
TUIUNAA 30 60 90 120 120
mlEneaonr lumsnantudia
;anuﬂﬁ'ngg]i 130,129 73,394 53,617 43,753 44,408
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1. w1 AnIN 11 ludaun 30 wUILNA
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01175xxx  NINTIUNAANY 1(0-2-1)

(Physical Education Activities)
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lisfesndn

TinamdenFoudn ludesn 3 vuleia 110510337 1unuIa
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Janfiny el nquanszquiiemend

2. BUIAIF RN
2.1 Junu
01403113

01403115

01403118

01417111

01417112

01420111

01420112

01420113

01420114

01422111

01424111

Yiifeon

ar

GITIE TS

(Basic Chemistry I)
Lﬂﬁﬁﬁumu 1l

(Basic Chemistry II)
UfiAnsmilfugn
(Basic Chemistry Laboratory)
unagael

(Calculus I)

upagae Il

(Calculus II)
Aandalu 1

(General Physics I)
Aandia'ly i

(General Physics II)
Ufiansiand 1
(Laboratory in Physics I)
UfiamsHand I
(Laboratory in Physics IT)
Hanaaa
(Principles of Statistics I)
HAaNFIING

(Principles of Biology)

25

92  Hu8NA

3 WU2EAA

28 ¥U0NA
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

s oo P o
¥Innnadguang

(Laboratory in Biology)

2.2 FmWIZUAY

01417241

01420211

01420213

01420221

01420222

01420243

01420244

01420261

01420262

01420321%*

01420331

01420332

01420334

01420366

** 51879 Tudge

unagde Il

(Calculus III)

namans I

(Mechanics 1)
Andidandinmans 1
(Mathematical Physics I)
Wandgnlni

(Modemn Physics)
Wandgalminmalfiians
(Laboratory in Modern Physics)
Sidnnsefindidoady
(Introduction to Electronics)
Sifnmseiindidesdumalguans
(Laboratory in Introduction to Electronics)
witan Wi 1
(Electromagnetics I)

wiman Ihany§icns
(Laboratory in Electromagnetics)
NAMAATAIDUAN I

(Quantum Mechanics I)
QuUYNAMAAT
(Thermodynamics)
namansaon

(Statistical Mechanics)
gannamansnalfianms
(Laboratory in Thermodynamics)
Adndveantu

(Physics of Waves)

26

1(0-3-2)

37 ¥uaone

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 U
(Seminar)
01420499 Tasenudand

(Physics Project)

2.3 Fruawiziden livdesnd
¥ denvnsiedndelli Tdosnd1 12 mirefia
01420247  WAF IO DA
(Introduction to Metrology)
01420248 UFiAMsmmsInoudesdu
(Laboratory in Introduction to Metrology)
01420311  WandFensiasnans I
(Mathematical Physics II)
01420363  WAUMERAT
(Optics)
01420365  wsiiman vl o
(Electromagnetics 1I)
01420411** WAndiFeReuNIADS
(Computational Physics)
01420444** Msiszgna luIns Insiyaesnialdnd
(Microprocessor Application in Physics)
01420445** MyUseynd lulas Insaesnal@ndninlfia
(Laboratory in Microprocessor Application in Physics)
01420473  WaAndveevewdal

(Physics of Solid I)

v
uazlvnigmdenisoudn ludosndt 15 wuawda vinTedinae T
01420212  nafIaes I
(Mechanics IT)

01420214* namaaiiFalszgnadmiuianssy

(Applied Mechanics for Engineering)

27

* s ulla lny

** sArlSurlsa

27 ¥U280A

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

* 53y uda vy

FEUUMS IMad S umMsnyns
(Flow System for Agriculture)
Ufianugilnsal s
(Instrumentation Workshop I)
UfiRauglnsel I
(Instrumentation Workshop II)
ANUAIFINAVDITAY
(Mechanical Properties of Materials)
Teardszney
(Composite Materials)
TagBIN N
(Biomaterials)
maTuTadnsdans Saqudefanmamsinyns
(Agricultural Waste Management Technology)
NOHRANHUTNIN
(Theory of Relativity)
WandiFendiamans 11
(Mathematical Physics I1T)
aunAsuasNand
(Symmetry and Physics)
NandvesTuana
(Molecular Physics)
M3 AN UAY
(Quantum Measurement)
Handvosozaoy
(Atomic Physics)
Wandveanaraun
(Physics of Plasmas)
gnanamens
(Hydrodynamics)
Siannsetlindizaduy
(Linear Electronics)

28

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*

* 5103 utla v

sidnnsefindiduduninlfinnsg
(Laboratory in Linear Electronics)
UfvRaugnsel m
(Instrumentation Workshop III)
UfiRnuglnsal Iv
(Instrumentation Workshop IV)
Sinnsofindifauay

(Digital Electronics)
SiannsefindiFuaumargians
(Laboratory in Digital Electronics)
Wanduoadasud
(Physics of Sensor)

WIATINGA

(Dimensional Metrology)
ﬂ?iﬁﬂﬂtﬁﬂﬂﬂ?ﬁllﬁﬁlﬂ%ﬂﬂ%ﬁ
(Mass and Balance Calibration)
msaeufieunseaian WAy
(Pressure Gauge Calibration)
manoufisunsesioagangi
(Temperature Meter Instruments Calibration)
msaeufeunseailetania il
(Electrical Meter Calibration)
MINIVANAUNINLALMTUTEAUAUNN
(Quality Control and Quality Assurance)
arsmansidodu 1

(Introduction to Astronomy I)

s enansidipedu 11
(Introduction to Astronomy II)
naumaninnlgians
(Laboratory in Optics)
955 I Taiindideady

(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)

3(2-3-5)

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 %*

* 5193 udlaln

= 51899115 u1l54

Taqeand I

(Material Science I)
Wandvesdaudl

(Physics of Gemstones)
Wandueedauainial §iid
(Laboratory in Physics of Gemstones)
HANIYA?

(Liquid Crystals)
esile3fenieTagmans
(Materials Science Research Instruments)
AR TLAVBEADY
(Atomic-Scale Simulation)
InnmaaidoyaunzmaBouveuntosdmiminiand
(Data Science and Machine Learning for Physicist)
nNaMmaAsAIBUAN I1

(Quantum Mechanics II)
Wandveaiundon

(Nuclear Physics)

Wanduarweyna

(Many-Body Physics)

Wandoynin

(Particle Physics)
Wandvesmsnuauilundesfasu
(Physics of Confined Nuclear Fusion)
Sidnniedindnenimn

(Physical Electronics)
Aandvesanzuindon
(Environmental Physics)
NINGINTWAIITY

(Energy Resources)

WAL UL A

(Solar Energy)
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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)
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3(3-0-6)

3(3-0-6)

3(3-0-6)
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3(3-0-6)



01420456

01420463

01420467

01420472

01420474

01420475%

01420476

01420477

01420478%*

01420481

01420482

01420483

01420484

01420490

01420496

01420498

** 51g2mlTuae

Wandveausseinme
(Atmospheric Physics)
Handvetan

(Astrophysics)

INTNATNG

(Cosmology)

Tanmansd 11

(Material Science II)
Wandvosvoauda I

(Physics of Solid 1)
WEnMansSeFond

(X-Ray Crystallography)
Aandvossinihtawnl
(Physics of Superconductor I)
Handvosdnhiaaa 1l
(Physics of Superconductor]l)
wludanduazu TumaTuTad
(Nanophysics and Nanotechnology)
Wandquam

(Health Physics)

Handdinm i

(Health Physics)

WandFanm I

(Biophysics 1I)
msfasuFneufinnesvesirluana
(Biomolecular Computational Simulations)
AvnIANE

(Cooperative Education)
Seunmiznailand

(Selected Topics in Physics)
daymviay

(Special Problems)
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3.1.4 HAAHUNITANE

= Ted |
1. WU ﬂ"lﬁﬁﬂ‘H'l!!.'!JUu!NH'ﬂﬁﬂﬂﬂ NH

i 1 memisfinmfi1 TIUKUIAA (YN UTT0-1u U FUANS-%0. AnyIA0AU4)
01403113 it U1 3(3-0-6)
01417111 uaagaa I 3(3-0-6)
01420111 Wandwll1 3(3-0-6)
01420113 UguAmsHand 1 1(0-3-2)
01999111 AEATUNIUAUAY 2(2-0-4)
SAnunialy nquaszenAas Ul szneuns g ==}
I EIadseing 1 e 3( - -
5731 T8 =
Ui 1 mamsAnunii 2 UIUMUIRA (¥.U5588-9. A iR NT- 3. AnE IR A1)
01403115 Lﬂﬁﬁrugm 11 3(3-0-6)
01403118 UfiRnsmiiiugm 1(0-3-2)
01417112 HAaYaw Il 3(3-0-6)
01420112 Wandialy o 3(3-0-6)
01420114 UiamsWand o 1(0-3-2)
01175xxx funssuNafne 1(0-2-1)
I Ine 3(--)
I saUmAnouNIADST 1€ = =3
Jndnya 'l nquansermaasuvadszneums 3( - -
57 19( - - )
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Ui 2 mamsAnmii 1 TR (. U5510-10 ) §iians-vu Aneidisauie )

01417241 upagae Il 3(3-0-6)
01420211 nasmans I 3(3-0-6)
01420221 Handyalnl 3(3-0-6)
01420222 W@ndyalmininifiianis 1(0-3-2)
01420243 SiEnnseiindifoedy 2(2-0-4)
01420244 SiEnnsefindidesdunialfans 1(0-3-2)
Infnumia 1y nquassegaiiqy 2--)
MBI 1 71 3( - -
39U 18( - - )
Ui 2 mamisfnwnii 2 SuaunIAR (0. 055010-10. U AN - B0 ARYIAI0AID)
01420213 WandiFandiamans 1 3(3-0-6)
01420261 wimdn T 1 3(3-0-6)
01420262 wsidn Ilhaad s 1(0-3-2)
01422111 nanana 3(3-0-6)
01424111 NANFIING 3(3-0-6)
01424112 FInennnlfranis 1(0-3-2)
I uANIZAeN 3(~-)

- = d 1 =] |
FAnE1 11 nquansewailios Insuazwadiealan  3( - -

59U 20( - =)
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Ui 3 mamsAnuni 1 TIHINMIIEAA (T, U5 50e-31 Al §IRM -1 Anedaeaue)

01420321 NAAAATAIOUAN I 3(3-0-6)
01420331 puNamans 3(3-0-6)
01420334 puuwamansnInlfians 1(0-3-2)
IMBIANYSZINA 1 187 3(--)
I URMIZIAEN 9( - -
33U 19( - -)
Ui 3 mamsfnnii 2 VIUIUNUIBAA (30.055878- 30U JUAMS-3u. Anwidroauies)
01420366  Fandvesndy 3(3-0-6)
01420332 nafaAsanA 3(3-0-6)
Fnanemia il nqumszquidsenans 3(--)
v unRwIziEon 6( - -
57U 15(--)

35



-] n.‘-lt = :: o ' = = ey 5t
U 4 mamsfineii 1 NUIUNUAA (M. UT5018-30. U JURM -3 AnEIAeaULD9)

01420497 AUNU 1
I uRwiziaen 6( - - )
Ao 3«
59U it = = 3
=l ci == 4=i ] 1 - = oaem =
U 4 mamsanyn 2 Suaumiaoia (yu.u3soe-su ) §iian - Anudoaueq)
= [ 4
01420499 Tagenuand 3
IvuRnIziaen 3(--)
=y =4 =
I udonia’s B s
59 9 --)
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o 1 = = o =
2. MIBENHHUM IANENUU VN T HNDANE

Ui 1 mamsinui 1 TIMIUNUNG (B3 5810-11. U riRm - Fnuideaueq)
01403113 mﬁﬁugm I 3(3-0-6)
01417111 uAafan I 3(3-0-6)
01420111 Adndva'ly 1 3(3-0-6)
01420113 UfAmsiand 1 1(0-3-2)
01999111 AN U IUHLAY 2(2-0-4)
Janumialy nquasemansuradsznoums 3(--)
R mpalseme 1 1110 3(- -
59U 180 = =)
U 1 mamsfinnii 2 TUIUHUIAA (0.055010-70.UFTRM -y Anudroanio)
01403115 mﬁﬁugm 11 3(3-0-6)
01403118 ﬂﬁﬂ‘ﬁmsmﬁﬁugm 1(0-3-2)
01417112 unagad II 3(3-0-6)
01420112 WaAndwalUm 3(3-0-6)
01420114 AUfriAmsWand 1(0-3-2)
01175xxx Aunssunarny 1(0-2-1)
e Ine 3( = - )
AnasaumnouRaed 1( - -)
Jnidnuia 1l nqumnszmansidadisznoums B« oy
59U 19( - - )
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Ui 2 mansfinunii 1 SaueRa (. U35010-93. U HiRMT-r. Faridaeaues)

01417241 unagae I 3(3-0-6)
01420211 nafmans 1 3(3-0-6)
01420221 Wandynlns 3(3-0-6)
01420222 Handyalwinnd§rians 1(0-3-2)
01420243 Sidnmsefindiifoady 2(2-0-4)
01420244 Slnnsefindiiiosumalfiians 1(0-3-2)
Sdnuia il nqumszedaiiay 2( - -)
M BIAUTEINA 1 2110 3( - -
52 180 - - )
T4 2 mamsnunii 2 TIWIUNUILNA (F0.U55018-30. RN -3, AnEIAoaU0)
01420213 WandiBandiamani 1 3(3-0-6)
01420261 usiiman T 1 3(3-0-6)
01420262 uiwman Tl §iianis 1(0-3-2)
01422111 wanada 3(3-0-6)
01424111 MANFIING 3(3-0-6)
01424112 ¥menalianis 1(0-3-2)
I URNIZIEON 3(--)

a - o 1 . =)
InfAnE W nguensgwailod Inouazwaidioslan  3( - -

U 20 ~=)
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Ui 3 mmmisinei 1 TuIUnUIeia (vu.ussee-su U §iians-vu. faedeauie)

01420321 namaATAIBUAY I 3(3-0-6)
01420331 QuUUNEMAAT 3(3-0-6)
01420334  guuwamaninnlfuans 1(0-3-2)
MBI NYTZNS 1 11 3(--)
T uAWIZIaen 9( = -
32 19(--)
U5 3 mansiinundi 2 PuUMIeia (.03550e-3 RS- Anudwaueq)
01420366  Wandvesndu 3(3-0-6)
01420332 namansana 3(3-0-6)
Fndnumialyl nquanszquitivmieas 3( -+ )
Jrunwziden 6( - - )
I udenia’s 3( - -
334 18( - - )
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Ui 4 mamsanei 1 TIUIUMUIAA (FU.UT50e-30. U GIRMs- 1. Anpdwauie)

01420490 AVNIANHT 6
59 6
Ui 4 mamafinmnii 2 TIIUNUIBAR (¥N.0558018-30. U FUAMS- 3. AnBIR0AU4)
01420497 quNL 1
01420499 Tasenuildnd 3
TP URNILEDN 5 <)
I udenias |
33U - -)
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3.1.5 MF1NETIEIN
3.1.5.1 ‘:1&%1?‘16}1451"1%:3wuamﬁ’ngm
- e lundngns
01420111 Aandal 1 3(3-0-6)
(General Physics 1)
namans manaouiinuLmsueiin adu namanivesina guvwasmdas

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

01420112 WaAndwald 1 3(3-0-6)
(General Physics 11)
Jfieuannen : 01420111
I usimdn adumimin Wi veumand Randenlniidesdy uasiundoiiand
Electromagnetism, electromagnetic waves, optics, introduction to modern physics and

nuclear physics.

01420113 UfAnsHEnd 1 1(0-3-2)
(Laboratory in Physics I)
SfiFouannien : 01420111 wiewieuriu 3o 01420117 Wiendousu
UfvRmsdmiuian Aandiald Dl eRlEndangu 1

Laboratory for General Physics I or Basic Physics L

01420114  UfranisHand 11 1(0-3-2)
(Laboratory in Physics II)
BT sunew : 01420113 uas 01420112 Wewdonfu wie 01420118 wionousu
UgiAmsdmivien Adndialy o wieldndiugi o

Laboratory for General Physics II or Basic Physics I1.
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01420211 AafAAs I 3(3-0-6)
(Mechanies 1)
NEeUIReY : 01420111 Ay 01417112
fa F o Y = "o o w o
AAFMIAATUIAU ﬂ]ilﬂﬁﬂuﬂiuﬂ‘iﬂﬂﬂﬂﬂd"lilmﬂf_l ﬂﬁﬁ'\ﬁﬂi‘ﬂﬂdi&ﬂﬁﬂ‘l{ﬂlﬂ AU
o o o o 1 = a o A 3
N33 MITU LIIFUINAN nannmsulsa mnia&mﬂmsaxuauahuuﬂuma\mu
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 nasans Il 3(3-0-6)
(Mechanics I1)
i euannow : 01420211
qun1sansesd nouueda Infou mswlaswuuiyad aunsueiadu-o11ad
wamans hiFaudu wamansveslna uaznasnand Saaiiosdy

Lagrange’s equations, hamiltonian theory canonical transform, the Hamilton-Jacobi

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

01420213  WaAndIFIndinrIans I 3(3-0-6)
(Mathematical Physics I)
INFToUNINOU : 01417241

=

TandlapmiiEndfifiordestu auniseyius aumsiSeoyiusdes Madduvoeri
Tyisvey aunisauawiz Avadadudunaznisdinsey sunsy nnmedFiinseriau
q¢ mawasaasuazydes

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.

42



o = o A
01420214* nafmansiFalsegnadmiuinans sy 3(3-0-6)
(Applied Mechanics for Engineering)
<3 A 1
INFTOUNINDU : 01420111
o lg - 5 1
nanmswugvesdnd luandmnssy Tuwudnazussgainlussuudeuas a
= aaa i o g ] - = e
18 augaazusulgiseigasesdudmivlnssaduamudd msdnsizd lnseadie usq
nsgawlulaseadiedmanssy anudeaniuluaioadnsna mavu faquiandalua
= o < & =) a o o ¢ & 4
AINTIN NULBEHANIU Msduasiiou Wandvesawasuazmsdszynd I ludedug
4
Iaday
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 WAndyalny 3(3-0-6)
(Modern Physics)
Syriiseumnou : 01420112
nquiduimsamuasnguinlouduiesdy sxaon Tuiana nameniada vout
voslvagindaazdnieants funded uazeynayagiu

An introduction to relativity theory and quantum theory, atoms, molecules, statistical

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

01420222 Wandgalnimadfians 1(0-3-2)
(Laboratory in Modern Physics)
IfiFenanen : 01420114 nag 01420221 Wondausy
UgiRmsdmiuisnil@ndya lusl

Laboratory for Modern Physics.
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01420231* SEUUMT MAdIUTUMSIALAT 3(3-0-6)
(Flow System for Agriculture)
SHUNIADY : 01420111 W30 01420117 139 01420119

b

a &
%1

=h.

uguueanamanivedlva aut@vesveslva adamansveslna nissauas
Muamdnans naluszuunyesnssy Uszianuazmsldnugdnsalszuums na szuy
3 Inadmsuineasnssy msivhinuuane nseenuuuszuuiuensinyas nanns
uazdszinnvesszuylalas Ifind mseenuuuszuylalasTuiing wdnnsuaszilszianves
szuuue ls ilnd mseonuuuszuuueTsTufing

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 UfriAnuginsel 1(0-3-2)
(Instrumentation Workshop I)
auAnmenmvesiaglszinn lduazdszinni lilsTan: lumsadaguasal ns

o d‘ ] 1 J 1 4
ponuuugUnsel laeld Yamqilszinn lduazaszinnilils Tany Augrwaumnslfiaznsele

q

o

a & o { 1B
mswanrunugUnssineiaglszanld nazlszinnilyly 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  1lfriAamgnsal 11 1(0-3-2)
(Instrumentation Workshop II)
SRBouNIRoY : 01420241
audanimenmvesiagilszinn lavie lumsadiglnse mseenuuuginsailagly
TaquszianTany Augiuamsidfonazindoaile mwﬁﬁ%ymmqﬂninfﬁ“w'a"ﬁaﬂﬁzm‘n
Tavizuawtia
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 = L4 di' 3/
01420243 @nnIeHNAILBIAY 2(2-0-4)
(Introduction to Electronics)
NG OUNINOU : 01420112
2193 Iihinseuaaswaynszuaady dyrauardyrusunin msdssuana
of < a -] = A f-"‘ o
Ay a13nedni1 lalea nsudmaod 1AT09U010 IAT0IVEWODINDITTUIUA UAZNTS
a o & o - 3/ - e = od a da é‘i’ 9
Uszgnd 2vsiutiagUdygia 2essmrudu Insaimes dldnnsotindiFuauilosdu 1993
FvavLazNsUszyna
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 = « J 3/ -oaes
01420244 DaAnsBlnMUeduMAIAn1s 1(0-3-2)
(Laboratory in Introduction to Electronics)
NNAFTUULINGY : 01420114 LAT 01420243 WIoW5oun
P L ) 8 o a = o = o d; 9/
djiamsdmivansiannietindidosdu

Laboratory for Introductions to Electronics.

01420247 WAs ML 0IY 2(2-0-4)
(Introduction to Metrology)
I ouinou : 01420112 w3 01420118 ¥3e 01420119
UTHamen1enIn szuundie uazuassiu Hann13ia saidouisnsia s
Inszinafalagmsusivesnunm ARt nMsFuiinsgu MINGUVUIATTIU 52U
ummidosdu uazmsuimstesfiRmanasine
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 snasimediesdumatins 1(0-3-2)
(Laboratory in Introduction to Metrology)
Sniiouanneu : 01420247 viewdonriu 1az 01420244
ﬂﬁﬁ'ﬁmiﬁwH%’u’mmmﬁﬂﬂuﬁmﬁ’u

Laboratory for Introduction to Metrology.
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01420261  taitman Tl 1 3(3-0-6)
(Electromagnetics I)
SofiFemnfen : 01420112 waz 01417241
nanvesaunuazAng I nanvesauinuazdnduuman auinIdfuaz
avlmanluaas Jymaivey muiavesiag ladidnnsn uazTaquuinan mswmiloni
wdimdn Ty aumsuundinadlugduuvoyusuazUswus msurvesnauuivanTrilu
ANaN
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 nian Ivlfnnd§iidns 1(0-3-2)
(Laboratory in Electromagnetics)
TG oundou : 01420261 Wiendeuiy
Ugiansdmsuirumimantrih

Laboratory for Electromagnetics.

01420271* TUUABINAVDIIAG 3(3-0-6)
(Mechanical Properties of Materials)
IMNITOUNINDU : 01420111
= W - ] o =] =]
ﬂﬂmﬁ’uuasmmmsuﬂ HORAAVOIANNEAMEYU ANWLUILLTI AITHLUYY NITAY ﬂ'li'ﬁ"l
A LAy A Sy Ay e =y
L'ﬂ?[’JQﬁﬂtlﬁﬁﬂ'l‘i‘}'lﬂﬁ@l]ﬁﬂﬁﬂl‘b’dﬂﬁ AT IUNTINATOUTUUALYING ﬁNUﬂt‘.ﬁQﬂﬁiuﬁfJﬂﬂﬂ
wazauila MsdmzinanadoyavesauiRiFina malszgndldmniRiFinavesTans ne
o L4 a ) = a P o a
awed 13110 uazTagalsznou mssenuuuTagiessynal¥ luFgaavngsy
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* Jerqirasznou 3(3-0-6)
(Composite Materials)
o lg ar = - = =
MIATIVADUAUANEUL NIzUIUMIVUSL TaqiEelsznauTans wodwes siin
o = = s P w &g = e w o o 1 gl
Taqysgnavinin Taqsdseneudmiudidnnselind Taguszneudmiuauneais
raqUszneuntamsunnd uua Ifunmswanniaqialsznouluowina idule maaSuuss
Jagszneumedule msdnanmenmsesnuuuagdelsznonluanianisy ms
= o = ' o = 7 3w =
ANTIEHANNIAIMILUAT M I FNLYNITFIYEney mstszgnaldiaquralsznovly
MAYATIHNTTY
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* TAAFINMN 3(3-0-6)
(Biomaterials)
= Aﬂl.ﬂ L) Ll =
APINTUHNINBOU : 01420111 W38 01420117 Y130 01420119
auliAuazriavesiagdiniwlunienisunnduaznisineas 5iindinm Jaq
= a =1 - o s = - = o o
wnmilszinnTane Tagmwlsziannediwes JaarinmiFalsznoy waradnianin Jag
= - 4’; o =] oq ¥ oo = o
¥INININTITUIIA MIVUIUTagTI0 M MsUszyna 13T I M eA UM sunnduay
MINHAT
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* mﬂiu‘[aﬁmﬁﬁ’ﬂmﬁﬁam5aﬁyq1mmsmyﬂi 3(3-0-6)
(Agricultural Waste Management Technology)
STl enInnow : 01420111 W30 01420117 W30 01420119
arnisuazlszinnuestagmdnaniimsinyas Tnseaananion nua N
nfivosTagmaefememsinuas suiinnienn auiAneanudou auiidena auld
mandl uagauiana o siamdononmamsineas n1s1diss TemiSaamdeanis
msneas Jagsgauul I Jaggady naadnsinm fedanddesdnszduun Ty ndanua,
wa maTuTaBmsanTaqgmaenmanisnens
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 WaAndiFeadiasans 11 3(3-0-6)
(Mathematical Physics II)
FAFOUNINDY : 01420213

o

o as = = e oo = o o - 3 = - oo o
Wendueylul@nd mamlausduinia SrurwFedou nouiisdaa aouag

o oo

sunindaludayidnd

Special function in physics, integral transform, complex number, residue theory, contour

integral in physics problems.
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01420312 NOEHTUANTNIN 3(3-0-6)
(Theory of Relativity)
JfiSoumden : 01420112 uaz 01417112
gurtnsamneulevdlal eamemaawaznisia ndnnsduinsameaduiiiom
AUMEAT VT U NE NN MsulaseIniAaa) FuRNsAIRLAZIUIAAEINEA N TudY
uarwdsauduing anuulsalfsusaufondining vénmsvesn Ay naeINIANLY
TRanazanuliue aunisveslevialanl
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* WandiFandinsnans 1 3(3-0-6)
(Mathematical Physics I11)
JNFeUINBY : 01420311
dynseluazfyndiadmiumumes wminmuyed syiusveunuiwes 1suiadia
= oo e o = = [ o« - I
uazau TReT I muaes husvindiagada muaei lunamaaiaaadn muweslu
duinNsIN
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* euaiasuaziand 3(3-0-6)
(Symmetry and Physics)
TS ouunon : 01420222
auNIAT NOERFUNNTMINALAY Namaasateudl namaasveaiman T nquj
aun nounglvedd Avadinuesd nquiauny njlaesus dununydvesasisus ms
Tyamuiiuonad nqufauindas: noufauiisasiin
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.

49

* 5903y ut)a Tvial



01420321** NAFEAASATOUAN 1 3(3-0-6)
(Quantum Mechanics I)
Jfid ouinnou : 01420221 uag 01417241 viendonru
msdsuannamaasaaradnilunamandareudy WarFunau aunsvesnson
wei miueiinesadanme’ szaouuuy loTasiou TuwudnFuunazaty
Transition from classical to quantum mechanics, the wave functions, the Schrodinger

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

01420322 WAndvesluana 3(3-0-6)
(Molecular Physics)
FMABoumnoy ; 01420221
audfvesluana noRuoRuszmMuall auasHazMsAIUNST ATPUANITUAT]
nmsanuanafuvesTuana dundeduunmdms Teuuud sidnasouatlus Tsuuus s
Usegndszuu Tuana
Property of molecule, theory of chemical bonding, symmetry and operation, quantum
chemistry, molecular spectroscopy, nuclear magnetic resonance, electron spin resonance, molecular

applications.

01420323  MIIAUTIAIDUAN 3(3-0-6)
(Quantum Measurement)
S onuInAeu : 01420221 Wi 01417241
ﬁugmn'ﬁ'ﬁ’m‘:ﬁdﬂ‘muﬁu Fownlvos Wounoshnd msmdsuuungudretasms
mAgAmnal AeusnsTastedeiiio ameudumsTauuy liiats msia Tasysiraan
MININU
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 WaAndvesezaewy 3(3-0-6)
(Atomic Physics)
FTE susneu : 01420221
sruudianasoudufvn ﬁnﬂﬁﬁgugmww:mu pzaouluauInuiivAnLay
au It szuudidnaseunansd aulnasuvedozaen
One-electron systems, basic properties of atoms, atoms in magnetic field and in electric

field, many-electron systems atomic spectra.

01420326* AAnFueIna@W 3(3-0-6)
(Physics of Plasmas)
AT EUBINOU : 01420112 LAL 01417112
A4 ; ;
WA USIADITUA msndounvaeymaiillszynieldauiuusiman v
=1 - o di =1
gumaiaaen aumsuuniilalalas lawiind aaulunarau wwdosnwlunaraur Ay
1l 4 1 A T ' ' =
Tufiiadesn nTunaran anutuhulusarau nisFoude lnuvesauiuudivian
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 QuWwaman; 3(3-0-6)
(Thermodynamics)
SfiBeunInon : 01420221
auiAneanudouvesams nquismivesiiy ngiugvesgurnamani a1
auga USadndas 4 luguivwamans szuusnansi
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 narnaniana 3(3-0-6)
(Statistical Mechanics)
S ennnou: 01420331
ﬁumrﬁugmﬁm%"m:uwmﬁ?fn“luﬁnaa oovromtanuy lulasuaueiing uaue
fiffa uazupsuduAuefifa WsATuMaisu aumsvesaniug manszaieidea voefians
adATmIouaYy Manteudy msauwiviuyTua-ledalarl
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 guuwamanininlfians 1(0-3-2)
(Laboratory in Thermodynamics)
S ouninou : 01420331 wiendeuu
Ufuansdmivinguvnamans

Laboratory for Thermodynamics.

01420335* gnawasans 3(3-0-6)
(Hydrodynamics)
NFEUNINOU ; 01420211
a o & = & 4w
afimrmaaiued lva aumsmsindeunvesved Ivna dndnusa snumenis lvaves
w o Tl I=| =1 = 1 g/ A 1]
find voulvalusinnuviia vodlvaiinnmniia msdiemanudouw afunszunn A}
J o ol o - =%
iWesdudmiumsmurandnouiiunef lugnawamans
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 BidnnsefindiFudu 2(2-0-4)
(Linear Electronics)
TnfiFeunnou : 01420243
nanmsanzisdidnnseiind msdnseidyyin dyapasuniu vegiadu
iAspuILBRIMBIT TUIaLa 15U s2gnd 29955 B udy s utagdygw gunsal
wawseuas Insamesuazmslszgnd qunsaididnnseilndiFaums
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 BiannseilndFudumaUfiianis 1(0-3-2)
(Laboratory in Linear Electronics)
JfiFeuanion : 01420244 uag 01420343 Wiendoum
Uvansdmivindidnnseinddudu

Laboratory in Linear Electronics.

01420345  Uftinamginsel m 1(0-3-2)
(Instrumentation Workshop I1I)
Janfiouandou : 01420242
mapenuuugUnsal asiudiudineuRameisaveonuuy msiaetivazBoaung
M3ATIVADUVUIA #ugmqm‘ﬁwﬂaua:m'%mﬁ'ﬂiﬂa mmﬁﬂ%yuﬁmqﬂﬂmfﬂ”w
nSeasnIntsan
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  UtRaugingel Iv 1(0-3-2)
(Instrumentation Workshop IV)
IS ounou : 01420343
miaammuqﬂmafsm:%yuﬁ:luﬁ'wﬂ@uﬁqma%"ﬁwaammu MIdnedNazidvalae
MsATINTRLYIIA M3Weu TisunsuRIURUTURY !L’s‘lzﬂ”l‘iNﬁﬁ%ﬂﬂuqﬂﬂﬁiﬁﬁ”mlﬂéﬂdﬁﬂ‘i
augudaay lasaouiunes
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.

= o = o =
01420347 ®EANTDUNTITIAY 2(2-0-4)
(Digital Electronics)
INGFoUNINU : 01420243
TN | 8 = & = ] 1 = =
1’|ﬂ'H;]'5‘HﬁlllﬂQﬁﬂllﬂ:ﬁﬂﬂlﬂﬁ'}ﬁﬂﬂ‘]ﬂﬁi‘jﬂ AT DUNYULYIATTN Tldi]‘iﬂi%ﬂﬂ'ﬂl‘]ﬁﬂ‘iﬁﬂ
NIAIAUTIAIAY HazmsUszynd 219353 F 0 mMIeenuuULAn1slszyna nsuad
dyananiuay MauTaIRaLazaIugy nanmsaieleudeya gulnseluazasyszgnd ms
ﬁl 1 o o
wanaotazMsUszynaaInIunu lulng
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  BidnmseilndFuavamalfiams 1(0-3-2)
(Laboratory in Digital Electronics)
S ouunon : 01420244 1Az 01420347 W3endoumu
Ufuemsdmsvindiannsedindiduasy

Laboratory for Digital Electronics.
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01420349 Afndvosiadus 3(3-0-6)

o

(Physics of Sensor)

.
= =

INFTeUNINOY : 01420243
Unngmssimafi@ndnldlunsiug sliavesdaini dayanasuniu msdszuiana
Ay nazmalsegna

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

01420351* MIATINGINA 3(2-3-5)
(Dimensional Metrology)
fjﬂf'lﬁﬁ'ﬂuﬂ'ldﬂu 201420247 1102 01420248
gunsalianawe nefifisfunddiled luTasiimefundtides ladaine laing
anwaunsaaoundy ldnmarineuddia quinuuesunzveginsalinziniosfie taia
M INEVINATPIUTANNLIATEINIZYMINYszmd msnaudoudITiaa1ula aduly
iNOUYRINTIAMUILA MITeUNamMsIouAT§INEA
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* miﬁam.ﬁuumaua:m%a%’a 3(2-3-5)
(Mass and Balance Calibration)
?J‘h"lﬁﬁﬂuiﬂfiﬂu 201420247 1182 01420248
ANUHUIGUDINID Hﬁ’ﬂﬂﬁl,ﬂ%iﬂﬂ‘l?ﬂ ﬂ'J'lliﬁ']ll'liﬂT:T’PJ‘]Jﬂﬁ’ilulﬁ’ﬂ'l-lu'lﬂi%ﬂﬂW‘llﬂ\unﬁ
meﬂ‘%’ﬁ]ﬂ“gﬁ ﬂt;uﬁ'ﬂymzé’ummaamaua:m?m*ﬁ'ﬂ "S%ﬂ'i‘ilﬁﬂUN?ﬂllﬁ%lﬂ’%‘ﬂi‘ﬁﬁﬁ'ﬁlﬂlﬂ‘ig']‘u
senINUsEINA mi‘ﬂmaeu?‘%ms"S'ﬂmmmzm“%aﬁq ﬂ’l'li.lLlliLL‘Li'HBuﬂjﬂdﬂ'l‘.i‘i’ﬂi.liﬁl,mz
tﬂéﬂQ%‘Q ﬂﬁ‘}"lt!\ﬂuﬂaﬂ'l‘ﬂﬁEJ‘lJiJ'I"fIij'IUH'JE’ILLﬁZLﬂ%ENf\“
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* msdeufuuoeianIuay 3(2-3-5)
(Pressure Gauge Calibration)
A ounInen : 01420247 1z 01420248
11qy§ﬁrugmmmmmﬁ'u anuasageundy lananasinaveInNuaY ANy
dhudaduvesnudu msaouifisuiniossanudy INIAINAUFTAYTADU INIANUFAY
yaunsudauyes uunefimed ieedennudu a1 ludueuveenIsian sy 713
SenunansaeLfieuRs e i ueY
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.

=] dl o (=)
01420354* ﬂﬁﬁﬂﬂl‘l’lﬂﬂlﬂiﬂQﬁa'}ﬂqmﬁﬁﬁ 3(2-3-5)
(Temperature Meter Instruments Calibration)

NG OUNINDU : 01420247 LAY 01420248

] o

pungiuazaNuiou Mmsukiaiagd mes lulmesuvududa mos ludimesuuy

1

¥ o [ =

Tiduie unasdudiannudenninsgiu gt nanmsifiounasgiugamnl Bnasgu

=] e

dmsunsdiouinasgnuiniosiloTagamgid undsnaw Liunivey MINIUTBLITIAUNYHN
ﬂmé"ﬂufiwma,mﬁnﬁ MITENURanITaeUfsugungil

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* msaouiourseailefanialui 3(2-3-5)
(Electrical Meter Calibration)
SHEoUINOU : 01420247 18T 01420248
Atvatafiined duflsudy i seadalaalny dwesiaiidy nesTinsz
nAWes Insivie aAnuasoasunay lananasine Wi anulimivewveanisdania
T msmwaumamsaeumoua Ivii
Digital Multimeter. Signal calibrator. Oscilloscope. Power meter. Vector network analyzer.

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

calibration results.

01420356* MIAILANANMIKIAZNITUTEAUAUAIN 3(3-0-6)
(Quality Control and Quality Assurance)
SfiBeunInem : 01420247
UsziAvosrzuunanIms Il szma MsdseiugauaIn NMIsUSMISAIURUNIN M3
UIMIINUR0RIRNIAUAIN WIATFIUTZUUMITIANTWAINY MIATTIUITEUUMITIANS
Fanadon uuamansasnlsziduszuunssanisniely
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.

2
01420361  ATIAIEARS LIBIAY I 3(3-0-6)
(Introduction to Astronomy I)
G OUNINOU: 01420112 H30 01420118 ¥I0 01420119
namanineah aneiaduazsruugse: Inseadvesarnnzd fuliavesennn
A'l i1 o = ol o o = = g;
IASDINDNWAITIANANS UAZMANAMSHAUNANITANNAITIFAAT BAITANEIUBNADIUN
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 snseneradiffosdu 1 3(3-0-6)
(Introduction to Astronomy II)
SMfiounion : 01420361
AnuUazLNLANd UsseINAaz19na1even1n dlnasuuoan Mt LA Lag
UALEANE ITAUINITVDIA
Stars and galaxies, stellar atmosphere and interiors, stellar spectrum, classification of stars

and galaxies, evolution of stars,

01420363 Virumans 3(3-0-6)
(Optics)
- A L
NG EULNDY ; 01420221
s o e = | = o' o e 9 L")
NAUATTAATIBTUTVIAUALAZNIENTN 'lTJ'LN?'tiﬂ“lfiuﬂﬁuﬁ'lﬁﬂ'iﬂj'lﬁllﬂu Q'ﬂﬂiﬂﬁ’lﬁu-
Mans nguiaunaIa WesunsnaeadiAumaas audaveuaes vaumaasues
] l;' = ¥ o
duleas msdoauu msnaauas Twa s
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 vistumanininlfianis 1(0-3-2)
(Laboratory in Optics)
TnfiFeunIniou : 01420363 13 omdeuin
UguRmsdmsvIvmisumans

Laboratory for Optics.

01420365 taiman I 11 3(3-0-6)
(Electromagnetics IT)
Sfiousnnou : 01420261
wasnaaina i aduudman I ludni vethaau msursed wamaninig
T uzadurimsan
Electrodynamics, electromagnetic waves in conductors, wave guides, radiation, relativistic

electrodynamics.
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01420366 WaAndvoinau 3(3-0-6)
(Physics of Waves)
ANFUNINOU : 01420211 150 01420261
i v a a a J s o d A
'53‘llUﬂ?‘i!LﬂNﬂ’lﬂL‘ﬁQﬂﬁLLﬁ&'l‘h’ﬂvlﬂﬁ'] ﬂ'i'a"}Lﬂi’lZHle'iUi LLﬁZﬂﬁiﬂ?zQﬂﬂ AAHUUTIY
= = e & 1 od & o 1 A
LFULAZITEIAUAT AdULULHAN lﬂﬁ'] TUMTLUNYIING ‘]J'i"tﬂﬂﬂ']imﬂ'lﬂc] VDIAEU
Mechanical and electrical oscillating system, Fourier analysis and applications, wave on

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

= &
01420367* 299552918 I Tadindifoedu 3(3-0-6)
(Introduction to Photonic Integrated Circuits)
NFTUUNINDY : 01420112
A Ve A 1 s A - !
noEAauYDnAA LAY NeRAULEINRTEIY NYUE THLAR 19955IUN TN
- o © oo @ 4 - CaLl a [} o A
Tatndgaiimngsaneuyuaulu n1ssiaeeglnia I latindsiudunerinauuas
= & - o o = = o e o o [ o &
maTuTagnmanaaaeassauni Il lntinddwaesifle 1slimefin—wiupesuuunerinau
a 0t = o - a o o
A INTARLLUNBUINAULAITEIAT MIgaaen1auaIun3935wn 1 I lnling gunsal
nlasasdmiuaesnie W Talnd
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 Jagmeas I 3(3-0-6)
(Material Science I)
IniiFouinnou : 01420221
Tnseadnezaoy TuanauazAuse Tassadendn audananuiounaziFinaves
Fa9 ANVUNNTBINGN ANNUNKIBINAN Baassasunun wHe wodmesdursd

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 ARnduoasnyudi 3(3-0-6)
(Physics of Gemstones)
Jfideuniney : 01420112 3o 01420118
FIINIALAEM LU TN N VBB TYNA wanInoudieadu autianismenin ndam
Adndlumshinsgisyudnaznislfinsesiio msifad lusyud vilavesSyud uas
Teaziben daudidursd syudluaasdsingmsal msdiulsqanmdaudl
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** fiiamsdmivinianduesdyudl 1(0-3-2)
(Laboratory in Physics of Gemstones)
Anfigouannon : 01420374 Wiondoury

UgamsdmsuinWandvosdyud

Laboratory for physics of gemstoness.

01420377 WANIMA? 3(3-0-6)
(Liquid Crystals)
ANNFoULNDY : 01420261
Usziamsfununanmad auiduenleTensedn mauazauidnianionin s
o « = e v 1 1
dunTzd Mg auianemenn mineuaussneauin I auwulman uazae
1 o 8
Lerd ANTeE MTUszynananival
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* (Fi30ailedsonaTansnans 3(3-0-6)
(Materials Science Research Instruments)
FnfiFounnew : 01420112
wanmsuagnqufvouniosilefFlumsiinszinaiagmand nszuaumsiugy
msinsedaiAvesiag manuuineynn Lﬂ%qé"ﬂﬁugﬂ mﬁﬁugﬂtmwﬁamﬂ LA
QUMDY i3afanaunile m’%amﬂﬁeni’ﬁﬂmuﬂﬂizmﬁ In309TANTS VLR 193 87R
Ao wieaTinTziuaeymn ndesganssmidifinaseuuuudesnsia uazuuyde
ndosganssminzeezaon YSoinsunesudursusamnInslined suumnInsiines
alnIns T lafimesdusanstl loandamausiiu avurlsn Indmessedens
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** WAndiFnouiuned 3(3-0-6)
(Computational Physics)
il uuanon : 01420112
msRouTdsunsuiugunazszdouitdwaviondTymluniadnd Taold
aouames msudszuvaunisdudu msdSudulddroaumsnypudnd Bu msman
sInvesanns MsUsznua lugae memeyWusuaz S iusiFaday msudauniaids
oYUt iy n1susegndneidnd
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%* NIN1ABILUIZALDZABN 3(3-0-6)
(Atomic-Scale Simulation)
Jefieuuiney : 01420112
m]yf]m'sﬁm"amr?mmeuﬁuﬁugm MIa3IULTIABIsE UL ABNLUUADNRUADS
nsfnduianeianduesing uazmsdnnuanuunnsesluiag
Basic theory of quantum calculation. Computer modeling of atomic system, Calculation of

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

" =) "-i o fnd o -
01420413* Invmansteyauaznsisonveanioad miminiand 3(3-0-6)
(Data Science and Machine Learning for Physicist)

INFToUINDY : 01420112

) = o " af - o = o 9
veyannandvuia lva nisdssutanateyannafland n1sunsigvideya n1s

L'

© ] - ¢ o o & o o - o =i g/ "
VIUN ﬂ'ﬁHJfJuT’.JﬁI.Lﬂiiiﬂan“gLﬂaﬁﬂjﬁﬁﬂqﬂﬂ1ﬁ1ﬁﬂﬁﬁlﬂ?&ﬁ“ﬂ"ﬂﬂﬂﬂﬁ MITITHUIVOUNTD

Tassnedszennimeon msBouidedn madszgnd 19 Tasaolszamifioulunailand
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 ﬂﬁﬁ'lffﬁgﬂ’lﬂuﬁﬂ 11 3(3-0-6)
(Quantum Mechanics 11)
I NETeuNINeU : 01420321
1 =2 - o 1 -] o o o llg
msdszanuaituufnaIadn ﬁﬁﬂﬂﬁLL'Ll‘iﬂT 111]3{]1]?34&1185!?1‘EJ':'I.U‘BHLI'IJU]hJ‘iJH
3 o = ~
LAgUUAUINT NYHYNITNISIA TSUUHaEDYNA
Semi-classical approximation, variational principles, time independent and time dependent

perturbation theory, scattering theory, systems of identical particles.
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01420422  W@ndvosiinndod 3(3-0-6)
(Nuclear Physics)
Sfikeuaniou : 01420321
symayagulutiunfea duasiiersznineyninluilunfes n1sinszilag
inTeussoynin nuusiassvesiuaien aieiialnad noufues§izeriundea s
da1eAlvestlunfed
Nuclear elementary particles and their interactions, accelerators and analysis, nuclear

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

01420424 WaAndnatweynin 3(3-0-6)
(Many-Body Physics)
A ouminen : 01420221
oumamionnn Jymuuudugu vanmsiaduveand nsdszuiu ariniuag
g15n3-vlend afALUUAIDUAN WNTNFANUHL LY
Identical particle, stochastic problem, Pauli exclusion principle, Hartree and Hartree-Fock

approximation, quantum statistics, density matrices.

= o
01420425 Wandoynia 3(3-0-6)
(Particle Physics)
IAGouIneu : 01420221
Gy e A 1 P os
audAvesoYMIAYag U WaANTYoUnATBUIIOUNIALALIATEIATITUBYNIA MIlas
HUUAUUIAT LLﬁﬂﬂﬂﬂ?iBHgﬂgT‘ﬂ?Qﬂ'%‘Nﬂﬂ\iLLﬂﬂ‘iﬂu UAZUUUTIADIAIN DUATNTU LY
1 o ) = U ° ©
llmﬁﬁﬂulﬂﬁ'l BUATNILNIUUDOU LHUVIADNUIATIIU uaﬂmﬁammmumammmgm
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* Wandvoamsaruguiluades ity 3(3-0-6)
(Physics of Confined Nuclear Fusion)
= gzgl 1 o 3 o
INNGEUNINOU : 01420335 HIONTDUNU
aon = A day) ow 0 o = - o 0 o 9 ' o
wanaun Ugnsntunaesidu mtinatundeswiru matina leslyauumiman
o o 1) Aﬂ'l o o 5/ 1 o
msiinalaelganumes mssinalagldauinTiuee uazmssida Iasldaun i ms
;s oW - 'L ) - a
asemanarau lutandesiadu TsaIihiiandes vy
Plasma. Nuclear fusion reactions. Nuclear fusion confinement, magnetic confinement,
inertial confinement, gravitational confinement, and electrostatic confinement. Plasma diagnostics

in nuclear fusion. Nuclear fusion powerplant,

= g = «
01420441 BANNTOUAANILNIN 3(3-0-6)
(Physical Electronics)
IMNFOUNINDU : 01420221 1aY 01420243
= = = o 1 1 e‘g - gr 11 1 o
9LADN LagHan NYURNMIMHENI aIue QUnsalvuALILazIg dauae Taaddu
uazgUnsaliFanloudn 2199572w gUnselaldnnsefindidauay
Atom and crystal, conduction theory, junction, bipolar and unipolar dervices, Josepson

junction and quantum devices, integrated circuits, opto-electronic devices.

64

* 5139 utla vl



01420444** m31lszgnd luTas Inseaoinailand 3(3-0-6)
(Microprocessor Application in Physics)
FNEOUNINOU : 01420243
y & = o ¢ w &
A nedy lulas Insismzed drnluqululas uazmslszand
o o 1 -
an1faonssy vedlulas Inniwmesuazarniugululns nmsderseaugnsaiduna
| o =1 as o
1A n13Temstoya uuveynsy msudasdyaamousdondufiie uaznisula
ol s oo =1 =] i o o
dyyw Aviaiuueuzaen mededssaudaiiud ms@ouTdsunsn 1aululas
e 4 v 9 a o
Insiwmaes vioanugu luTasidesdu daon1urFuas Ianow maluladlulas
Tnsimires uazdinugyluTasadolnd nisideudedunievis uazmstszynaldan
= ¢ d 2 < a o WA
DUIADSINAYDIATTNAY N1FTzygnaAN i Tnd Az AIUDY 9
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 M3szgnd I Tns Tnsienyesnal@ndnnlfiiams 1(0-3-2)
(Laboratory in Microprocessor Application in Physics)
Fnfoumnnen : 01420244 ua 01420444 visendouru
UgiRmsdmsudnmsdszgna lulas Inswasesmaiand

Laboratory for Microprocessor Applications in Physics.

01420452  WAnAUeITAIZIINABY 3(3-0-6)
(Environmental Physics)
Jiiiisousnnen : 01420112 3o 01420118
annzadoniifuatestunsussad mydadnuden waauas Tunmdy auga
WEIIUYBITL VIR URUUIAZ YT TOINIA A2 AN TLEN IR eY ANNLANATITE TS
qungd usuumuaz luiilos Feiid3auasussems
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** NFWLINTWAINU 3(3-0-6)
(Energy Resources)
STiBeunnon : 01420112 Wi 01420113
Fomdnleada nasmiaden wasnuvyuieu mslduazmseudmindau ms
famsndany dseansamnisldmdany uSanssuwdean wisnuiiferdestuihiine
mswanfdatu
Fossil fuels. Alternative energy. Renewable energy. Energy utilization and conservation.
Energy management. Energy efficiency. Energy innovation. Energy related to sustainable

development goals.

a s o
01420454** WadULAIDINAY 3(3-0-6)
(Solar Energy)
NG EUNINDY : 02420112 IO 01420118
4 & d e oo o da dy ) 9/
ANTINAATYBIANDINAY TIFVINANDINATNANATENUNY Tan AMINUNAILITOU
al o P -} = o 5/ [ = o' !
NAUAITATUDIATIDITIUTINTITINA WD INAY iwu%wmamummwm?ugﬂmmmu
= o a oo o o d =
nmanfasugindsanuimeiiadgdu Wi mseoniuuszyuwaduateiad msdsziiuam
fusrlumsAansediade
Solar astronomy. Terrestrial insolation. Heat transfer. Optics of collection. Solar heating

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

01420456 WANTYRIUTTEINA 3(3-0-6)
(Atmospheric Physics)
SAGeunInew : 01420112 w3 01420119
sEAUTUvRIRIRUsENOLYBILTS I UsingmsaimsudiaAuazalsingnissinig
uarse loriuasth qumnamansvesussina warmansveausseime T lunssome
Levels and composition of the atmosphere, radiation and optical phenomena, vapor and

water, atmospheric thermodynamics, atmospheric dynamics, atmospheric electricity.
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01420463 Wandvoian’ 3(3-0-6)
(Astrophysics)
J¥NFeULIN0U : 01420332

ol o

Faumsvenna weaaw 1815 Waan$ aniimseu nquidwinsamia lu vau
A1 90531801
Stellar evolution, universe, quasars, pulsars, neutron stars, general theory of relativity,

black holes, cosmology.

01420467 N3N 3(3-0-6)
(Cosmology)
Sfiseunnou : 01420221
nqefduinsnwialu wasnvoaBaumni-quad-Tsiwesdu-1e5nines aumsvos
Waumad Tauus mswosiivasinsna sai lulasdfiunds maduiundvaludaedin
uue oaRdsznen msadIaseadi uaz Taseafvmnalngluenan
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 Jagmmans I 3(3-0-6)
(Material Science 1I)
Syl enaInou ; 01420373
WusziazduAsstIsEnINezaoy UszinnvesiaquazmslfseToml Taseads
uagms ¥ Tavenay 5150 uaz wodwes auame I audAFanuiou aufama
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 Tl@ndvoiveauda 1 3(3-0-6)
(Physics of Solid I)
SMfiGouannen : 01420221
Tnseadendn msdonuuvesnauTandnuazuanfiadundy wsssen oy
wazmstamilon lundn msduveaaafiauazaniinisnudou nnusaesdianasoudase
NOEUOUNS UV AATEY
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.

= o =]
01420474 WFANFUDIUBIVY 1T 3(3-0-6)
(Physics of Solid II)
FNITOUVINGU : 01420473
= o & w o o 2w ° Wiy 1 =1 s -
ﬁﬁﬂﬁﬂﬂdﬁ']'iﬂﬁﬂlu'l Qﬂﬂiﬂlﬁﬁﬂiﬂlu'l AUUANNLUUIMANUAZNIIT ﬁilll‘ﬁ]ulﬂﬂ
o o o = e 1
@nAsn BuATAIoINoLLUAIe lunEn
Semiconductor physics, semiconductor devices, magnetic and optical properties, dielectric

properties, various interactions in crystals.

01420475** HANAEAT 590N 3(3-0-6)
(X-Ray Crystallography)
INNTUNINGY : 01420221
Tnseadrandn avufunvesidend nquimsi@enuy Jedolasiadie auifuas
oo =i o e < o o
MsyUszgnasediond Imsnaaseni laseadnveandn Tnessdiond
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 WAnduesdnhenda 1 3(3-0-6)
(Physics of Superconductor 1)
Sanfieunine : 01420321
autianeanudoniazme ihveddnaseudni nauuaafisuazAans ¥eeins
WRIUIBLUIATING AUAITLNAFIAGIAT A INEDIMEN Usingnisalanimivaata
IR Anheetauuuwilsaziuyaos anhonbguvgiingigs
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 WaAndvesdnheands I 3(3-0-6)
(Physics of Superconductor 11)
ST suinnion : 01420476
dnheaassloglusummanuazeglumnuuivdn auiamuvnamand
noeRiuds n-duen siAmamivin anugIgIInaIaZ AN UEHAY A01UEINGA
Mg e audamsvuds duianwadnInsa i uazmsdszgna
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 Tud@nduazinTuma TuTad 3(3-0-6)
(Nanophysics and Nanotechnology)
Fnfideuandey : 01420221
amsIvoeszuuu Tu YszianvesfaguiTu auAvesTaquiTu Aandhssdu
wilu msdaunnizddaqu Tu dnvazmwizvesiaquiTu uazmsdszgna
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 Aandgunn 4(3-3-8)
(Health Physics)
INFIUNINDU : 01420221

L

o o = [ o ] 1 :{ 9, o o o o el
PTUAMNWTITLALSITIONT ¥UI0A1E q N1FIumsIas @ msmuadSnusa
] w w o o =3 w ad 9 1 af [ 9 o
ATIAE meAnSunasangiime vannsaruguuaziwauns 19799 uas
o ) 9 a e [T & @ oW o=l
gUnsalfd msmuanuazmseenuuui e fiRused msdiurauazdoadu faden
Aanadon InsAneivengaud
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 WAnddanm I 3(3-0-6)
(Biophysics I)
S Tid enuanew : 01420112 ¥ie 01420118
Tsser$auasnsiauessuuFanm nasmaasiFadnn faqidadanm Aqnd
vouxad Aandvesdiluiana na'lanisiianuvestailuana madanef@dndsann
A1 umATININ ma TuTaddnm
Structure and function of biological systems, biomechanics, biomaterials, cellular
biophysics, molecular biophysics, biomolecular mechanism, biophysical techniques,

bioinformatics. biotechnology.

= e
01420483  WANFHININ II 3(3-0-6)
(Biophysics II)
TNEOUNINOU : 01420482
o = 1 af o 1 =
ﬂﬂﬁ?ﬁ@]iﬁ]ﬂd‘ﬁ’ﬁmﬁf}ﬁ ﬂ'lﬁfl'1ﬂIﬂu‘ﬂﬂ']'Jzﬂﬁzﬂqul,szﬁN'm miﬂwiauamnmau
° = A e 3 = [ e s
uazldsneu nisvrleeeu nszurunisiFuaifilfiiausina uaineiszaudiluana
manafldlunmsmlnsadevesdluena nsnaassiiiuluanahon
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 M3DIABUTIABURUADIVEIT Tuiana 3(3-0-6)
(Biomolecular Computational Simulations)
Tnsaadreveada Tuana sufouTuuusasusmeniinges mssasdluana ms
Sraoama A Tmana sumusaFalszdnd mslszyndunuiiassdn Tuana

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

simulations, empirical force field., applications of biomolecular modeling.

01420490 @WNIANH 6
(Cooperative Education)

malguanuluanyuzniinauyingg awlnsansn ldsvveunuioaasaums

o ©

AINULAZMIUNTUD

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

report and presentation.

01420496 (FouRWIENNAANT 1-3
(Selected Topics in Physics)
Gounwiznuidndluszanyuyas wadedewdou U lundasnianisinun
Selected topics in physics at the bachelor’s degree level. Topics are subject to change in

each semester.

01420497 AUNUY 1
(Seminar)
ﬂﬁﬂnﬁummzaﬁﬂﬂﬂﬁﬂfﬂﬁL'lmulwNﬁ?fnﬁuﬁ:ﬁmﬁtyrgm%
Presentation and discussion on current interesting topics in physics at the bachelor’s degree

level.

01420498 1y HLAY 1-3
(Special Problems)
= 9 (1) aa o o =1 = = = =]
ﬂ?ﬁﬁﬂh?ﬂuﬂﬂ'm’]lﬂﬁﬂﬂitﬂﬂlﬁmﬂﬁﬁi uamﬂmsmwﬂmﬂuswﬂu

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

report.

71



01420499

01420101

01420102

01420115

01420117

Tnsanuiland 3
(Physics Project)
Tassaunuiaulaluuvuadeg vl and

Project of practical interest in various fields of physics.

= = =) o= =% ﬂ‘l
B 'i'IEITB"]'U‘iﬂ1ﬁf‘i'lﬂ?‘lfﬂu‘lﬁ'il?FI']‘Iﬂﬁﬂ‘H"ITI"J‘hJ
= o o o &
Adnd luiInlszaniu 2(2-0-4)
(Physics in everyday life)
[ " Y o e‘ni ci. 3 T ) o o
HaNNIIAG 9 ‘}'I'Nﬂﬁﬂﬁ Llﬁ&'ﬂ'li'lﬁ'iﬂﬂi“lﬂﬂ?ilﬂ\!ﬂﬂT’?ﬁﬂﬁzﬁ'nu

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

= s‘:f o
Wandwugdmsiumsueas 3(3-0-6)
(Basic Theater Physics)
4] t{ = e 3 fw A =)
nanmsiugumaildnd msi ldseygndiuGeudoaazuaalumsuaanagnis
AUAS

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

Wandedndudninlfians 1(0-3-2)
(Laboratory in Abridged Physics)
Jfisouney : 01420119 wiandouru

Ugvanmsdmivinmiandedredauny

Laboratory for Abridged Physics.

s i
Wandiugiu 1 2(2-0-4)
(Basic Physics I)
4 4 »
namans namaniveslna guunamans msndsuiiuuueisuein

Mechanics, fluid mechanics, thermodynamics, harmonic motion.
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01420118 AdndAugi 11 2(2-0-4)
(Basic Physics II)
Fofis euunew : 01420117
T udimdn aduudmin I vrumand Adndealmideady

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

01420119 Wandethaduvy 3(3-0-6)
(Abridged Physics)
namaas guuwamanas aauifes Iddada Idfinseua wiivin adu
windn I e Adndyamidioady
Mechanics, thermodynamics, wave, sound, static electricity, cwrent, magnetic,

electromagnetic wave, light, introduction to modern physics.

£
01420181  WandAugmlumsunnd 4(3-3-8)
(Basic Physics in Medicine)

= o

nameas quuwarnaai Ilfwazimimdn adu #andgalud maihlUdszgndni
=y ey L | —_ j
msuwnd Ufiiamsdmivinidndwuglumsuwnd
Mechanics, thermodynamics, electricity and magnetism, waves, modem physics,

application in medicine, laboratory for basic physics in medicine.

01420201 Saudluaziaioszdy 3(3-0-6)
(Gems and Jewelry)
msiiiauazmInaszinmuedyudl qutAvedsyudl dnyuzianizyodyudl
535U Syudldunsied syudliBouuuy Syudianuds uazdyudidunss nsnagey

o [¥] =\

4; o o = -
mmﬁummu yun uazolnsaimsnaasy ﬂ'Iiﬂﬁﬁm'l«li‘]mﬂ'IWI.!EIBﬂ"t'a'ﬂﬁtmui"lﬂ'lﬂﬂﬂﬂﬁ

L]

[

e = ] [ b = = =)
HAZINYT ﬂ?'lﬂgﬂ’.]"lﬂlﬂﬂ’}ﬂmﬂ'SENiJ‘a'%ﬂ'U VUHADUNTTIHNARA msﬂ’;‘smuamﬂmua:miﬂs:mu
4 o £ P [
FINUATENTEAY NMIAINAReLIazZIAS B sEAY
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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- = = j
01420245 BlannsetndFuaviiodu 2(2-0-4)
(Introduction to Digital Electronics)
3/ AA‘ 3 = o oo ¢ = a o = o
ﬂTfllgl]JBQﬂ‘HmEI'Jﬂ‘IJﬁﬂ!uiUu'lmmeﬂllﬂiﬂJﬁNLﬁ'U TEUUITUIU THUA UazAMARITAT
ATINAIAAST N15IATIEHUALOONIULINAITIATIN 2995U T N0 LIFIATTN 2995197
o ¥ = o ¢ - s &
AMUAIAL IVILAVATUR 'JQi]iLLiJﬁQfTﬂJQﬂﬂiLLﬂ:Qﬂﬂﬁm ﬁﬂ"l‘]]iﬂUﬂﬁinﬂﬂﬂﬂ?lﬂﬂﬁmﬂﬂﬁ’u
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 s da & a3 a e
01420246 BlannIslndiFuavIlBIMUMAYYTRNS 1(0-3-2)
(Laboratory in Introduction to Digital Electronics)
IMNFToUNINOU : 01420245 uTawdouriu
a o o e = od a Jda J @
YRUAnMsdmsuImaIannseundiFuavilonu

Laboratory for Introduction to Digital Electronics.

e 2
01420372 Aagenaniilonu 3(3-0-6)
(Introduction to Material Science)
F¥INFTEUVINOY : 01420112
Taseadandn audannild@ndvesiaqUszian wariin Tane wediwesuazaisna
L] = 5 o o 0 e A
A2 Mswan tazms s oy dmsundaaiviou
Crystal structure, physical properties, production and utilization of selected materials,

ceramics, metals, polymer and semiconductor.

= ﬂr. =] o & @
3.1.52 nednndusiednuenrangas
- A
01403113  IAUWUFIU T 3(3-0-6)
(Basic Chemistry I)
9 e = = = o = o w o O
E)&ﬁﬂﬂlllmziﬂﬁﬁﬂ\'l JEUUNIDBAN Ti'li’}!iﬁ‘il‘]ium‘l’ﬁ"l WUFEIAY ﬂ?mmmwuﬁ LA
<«
VDIUHAD 'UENLL%G mIneEanulasnoanoyn
Atoms and their structures, periodic system, representative elements, chemical bonds,

stoichiometry, gases, liquids, solids, solutions and colloids.
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01403115  IATWUgIL T 3(3-0-6)
(Basic Chemistry II)
FFMFOUNINGY : 01403113
o g = =) =
guunan1ans waunamanilall augani nsauaziua augaveslessu adl i
= oo =i e o s = d o = a’a&’
FIQUNTUH YU mﬂﬂammuw IAUUIAUNAYT IAUDUNTINUI I
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)
TniiGeuannou : 01403113 wiendousu
'ﬂxj’ﬁ'ﬁm'sﬂﬂamﬁm%'mﬂﬁﬁugm

Experimental laboratory for basic chemistry.

01417111  ufagaa 3(3-0-6)
(Caleulus 1)
aa oA v o i d 1 e w
AUALAEATUADLIHDY EI'HT"I'LI‘Eﬂjﬂiﬂiﬂwulmgf’lTiﬂixQﬂﬂ ﬂ"ll‘!fﬂﬂ'lgﬂ'l—l‘ﬁtmﬁﬂ'li
Uszynd Sviusuazmadszynd
Limits and continuity, derivatives and applications, differentials and applications,

integration and applications.

01417112 unagad I 3(3-0-6)
(Calculus II)
Swiieunnen : 01417111
svndaanid ewiuttes Uiug waosu aumsiFaeynus yagiu

Space geometry, partial derivatives, multiple integrals, elementary differential equations.
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01417241  unagaa Ll 3(3-0-6)
(Calculus I1I)
NG oUNINDU : 01417112
o e o = = ¢ o ' 4 o 7] o
aynINouuA ned luligil 3 A Wendusinmes nnnesunagdd unanaaves
Mmsuysau
Infinite series, vectors in 3 dimensions, vector-valued functions, vector calculus, calculus

of variations.

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

i MuAAReUINAGA fiaduniied diamnai dsamsnszae auagu
wagmsuanuaannmiteifiuvesdausgu msuvnusaniuim msuanuvefadayes nsuen
uaenA MsuanUedI061e affeyudmivlsznnsifeunsasilszang mslnsied
foyannud madinnedanuussamuumaiion nsinssimsaaneududuinde

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 lincar regression

analysis.

01424111  WANFIING 3(3-0-6)
(Principles of Biology)
F2Tuianaveadradi¥ia irad uazmumueddy Wugmaas uasifauinis A
wannavesrindaiiin Tnseaduazmiflvesdaduos iy fnanouasngingsy

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 F1IMImalHia 1(0-3-2)
(Principles of Biology)
= qi.q ¥ A - 3 o
AIMTOUNINDU : 01424111 Msols8UNTONNUY
Ygvamsmisldndesganssml waduazdiulszneuveuyad wevuiraauazag
& ~ o Y d asaa d’l‘r 4 w o a ow o
IFINDUNUDIAT mu"lqm lLﬁ%WﬁQQ1u1uﬁ~31}‘Hﬂﬂ IHDIEBWBLAZ AR IINTVOUYARLALNT
T o w o = 2 = £ =) - =
HUEEAa mﬁ%ﬁwumm: ﬂ"I‘SLiJ'a'tUuﬁJENﬁQqu%'Jﬂ ﬂ’l'll!ﬂﬁ'lﬂﬁa"tﬂ‘ﬂﬂﬂﬁdﬁ%'éﬂ HagsunfaIng
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.
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.
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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.
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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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7. BV 18 (Course Description)
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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
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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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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.
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Plasma. Nuclear fusion reactions. Nuclear fusion confinement, magnetic confinement, inertial confinement,

gravitational confinement, and electrostatic confinement. Plasma diagnostics in nuclear fusion. Nuclear fusion powerplant.
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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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Solar astronomy, terrestrial insolation, heat transfer,

optics of collection, solar heating system, conversion of

solar energy to work, photovoltaics, field trip required.
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Solar astronomy. Terrestrial insolation. Heat
transfer. Optics of collection. Sclar heating system.
Photovoltaics. Solar cell system design. Cost evaluation of

simple installation.
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Crystal symmetry, application of group theory, x-ray
physics, diffraction theory, experimental methods of x-ray

crystallography
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Crystal structure. History of X-ray, Diffraction
theory. Structure factor. Propertics and applications of

K-ray, Experimental methods of X-ray crystallography.
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Properties and characterization of nanosystems,
fabrication of nanosystems,

physics at nanoscale,

simulation of nanosystems, nanotechnology and

applications
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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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i Historical Note and Dirac Notation 3
2 Operators 3
3 Matrix and Wave Mechanics 3
4, Postulates of Quantum Mechanics and Schrodinger equation 3
5 One-Dimensional Problems (Step potentials) 3
6 One-Dimensional Problems (Infinite and Finite Well) 3
7 Solve quantum problem using Python 3
8. Harmonic Oscillator (Analytical method) 3
9, Harmonic Oscillator (Algebraic method, Ladder operator) 3
10. Hydrogen atom (Application of the Schrédinger Equation to the Hydrogen Atom and solution of the
Schrodinger equation) 3
11. Wave function of Hydrogen atom, Energy Levels and Probabilities of finding the
Electron 3
12. Angular Momentum (Central potential, Angular operator) 3
13. The Angular wave function 3
14. Orbital magnetic moment, spin magnetic dipole moment 3
15. Angular spin orbital, Total angular momentum 3
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