3.1.5 MaS L8N
3.1.51 neinfdusiainvesnangns
- eI lunangns
01420111 Wandna 'l 1 3(3-0-6)
(General Physics I)
¢ &4 o ¢ a & e %
NaMaAs MSINABUNLULIISHNN AAU NAMAASYDY 1D QurNamdn3

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

01420112 Wandwaly o 3(3-0-6)
(General Physics IT)

NG YUY : 01420111
' Y [} < o a w1 a a

I usiman aduukman i deusmans #andyaluiidesdu uasiundoidand

Electromagnetism, electromagnetic waves, optics, introduction to modem physics and

nuclear physics.

01420113 UfanswWand 1 1(0-3-2)
(Laboratory in Physics I)
JiiBeunno : 01420111 wiewdeuify i 01420117 Wiendouru
UfuRmsdmsuian Handmly) 1iseNAndaug 1

Laboratory for General Physics I or Basic Physics 1.

01420114 UfiAnsHand 1(0-3-2)
(Laboratory in Physics II)
JnfiFounnen : 01420113 uag 01420112 wiendeur wie 01420118 wiewdouiu
UiRmsdmivin Adndialy o wiell@nd g o

Laboratory for General Physics II or Basic Physics II.
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01420211 namaAns I 3(3-0-6)
(Mechanics 1)
INEoUNOY : 01420111 Uag 01417112
‘a o & = Y a "o o o <
AAMAATUIAU ﬂ'l'ilﬂﬁ’ﬂu‘ﬂtluﬂ'iE]‘]Ji’)N?N‘hJL‘RBEI ﬂﬁﬁWﬁﬁi‘llﬂQiglJUE]l}ﬂ'lﬂ AARLUN
=] & o ) ' = a =l & 3
NI MIAU LINFUINAN wanmsulsm mﬂsmmﬂuua:uauaimuﬂumamu
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  napans 11 3(3-0-6)
(Mechanics I1)
T ouINADY : 01420211
aun3aInsesd ngufueiaInilou nsudaswnuya aunisuaiadu-e11ad
M e o ¢ 7 A g
wamans biadu wasmaaiveslva uaznasmaas Yaqiiioady

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

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

01420213 WandiFndinrmans I 3(3-0-6)
(Mathematical Physics I)
S B ouIIneu : 01417241
TandlAdndineadesty aumsenyiug aunmsiBeyiusoos Maduvosnty
Toymidwey aumsauaniz Avndadadunaznsdinned oynsy DnmesEedianziay
79 maulasanauazyiFes
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* namaniiFlszgnadmsuinanssy 3(3-0-6)
(Applied Mechanics for Engineering)
- & 1
INNTEUNINDY : 01420111
o/ n: =y ~ 1

nanmswugvesidnd luandaanssy Tumudnazusgaiulussuudeuaz e
1A auganazusliseigasesfudmiuTasead e wia msdinsed laseadi use
asgawlulaseainedmanssy anudeaniuluasoadnsna msvu Jaquiandalua
a @ < A a o ¢ 7 A 4
IAINTIU NUUAzARIU MIduaziou Wandveuawesuazmsdszynd Il ludefmua

& g
S TRRORY]

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 FAndyalwl 3(3-0-6)
(Modern Physics)
SIS eumnou : 01420112
‘nqy}jﬁ"w'ﬁwﬁmwuazwqm‘jmauﬁmﬁmﬁu aznon Tuana namaniana vouda
voslvagiataunzdnhoaate daunded tazeyniayagiy
An introduction to relativity theory and quantum theory, atoms, molecules, statistical

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

01420222 Wandgnlninmadfidang 1(0-3-2)
(Laboratory in Modern Physics)
Sfizenanion : 01420114 nag 01420221 Wiendouy
UgiiRmsdmivisnil@ndyn lusl

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

.
-

NNTOUNINDY : 01420111 W30 01420117 150 01420119

i
fugruvesnamanivesna autfvesvesiua adamansueslna n1sdauns
Murudaains lvaluszuuinuasnssy Uszianuagms Idauginsalszuums Tna szuu
m3ladmuineasnssy msinhifuuuads mssenuvuszuiitensinuas Nann1s
uazszinnvesszulalas1uiing mseenuvuszuylelas Tiind udnnsuazilszinnves
szuuue1s Tufind mseonuuuszuuueIs Tufind

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 UfiiAawmginsal 1 1(0-3-2)
(Instrumentation Workshop I)
avanumenmvesiaggszinn lduazdszinni bilyTang lumsaragynsel ms

o ﬂ’ ' 1 &‘ ) 4
ponuuugUnsel laeld Yamilszinn lduazalszinni Tl lang Augrwauss ldinznsesile

o

P U4 | g
msnanduugUnssialsiagilsznnll uazysziani luly 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 1fiiAamginsal 11 1(0-3-2)
(Instrumentation Workshop II)
S oundey ;: 01420241
andAnumenmvesiaglszianTave lumsadigunsel mseenuuugnsalTald
Jaquszinnlavy ﬁugmamahﬁlﬁauazm‘s"aQﬁa ﬂwwﬁm%yuﬂuqﬂnsafﬁ'wd"aaﬂszmvx
Tanzu1ariia
Physical properties of metallic material in instrumentation, designing parts of instruments
with metallic material, basic mechanic skill work and tools, production of instrument parts with

metallic material.
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01420243 Biiinmseiindiiieady 2(2-0-4)
(Introduction to Electronics)
FnfiSeandew : 01420112
2093 Iinszuaasaanszuaady dygrauasdygiusuniu msdszuians
Yoo snedan laTea naudmand ndosveru indeverweamarsFunna uazns
szgnd 1asiuiiagldyie 2essamndudu Infaned sdnnsefindFuavdioady 1913
mFvavLaznsUszynd
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.

= = tg aooa
01420244 Brannsefindidosduninlfiiams 1(0-3-2)
(Laboratory in Introduction to Electronics)
NG YUNINGY : 01420114 1AL 01420243 HIoWTouiU
a wa o o Aa a o = 4 .&' Y
dguamsdmsvinsiannseindilosdu

Laboratory for Introductions to Electronics.

01420247 wmsInediesdy 2(2-0-4)
(Introduction to Metrology)
I ouannew : 01420112 1o 01420118 #ie 01420119
YIHaman1enIn szuuntie uazu1assiu vann13ia saidouisnsia s
Jns 1z adauazmausivesnuAmARiow msfuinnsgu MINYUNIATIU 52U
ﬂmmwsﬁmﬁu uazmsuimMItea fiAnsmaTIng
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.

) 1 o o
01420248 WAsINEULIBIRUNIAGIANS 1(0-3-2)
(Laboratory in Introduction to Metrology)
IFNFOUNINDY : 01420247 UTONTOUMY LAY 01420244
o o v a = A’
Uguamsdmivinmasinouesdu

Laboratory for Introduction to Metrology.
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01420261  toitvan vl 1 3(3-0-6)
(Electromagnetics I)
RS ounnion : 01420112 uaz 01417241
nanvesauinuazind I nanvesauiwuasdnduiman aunliduaz
avimanluaans Jymavoy aufAvesiag ladidnnsa uaz Taquiman msmileni
wimdn T aumsuundinad lugduuvouiusuazdiwus msurvesndumimanTnily
AINA
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 wividn lvlfanuaianis 1(0-3-2)
(Laboratory in Electromagnetics)
I eunnon : 01420261 wienoniy
UgvamsdmsuIrvuniman i

Laboratory for Electromagnetics.

01420271* TUUAFINAVDITAY 3(3-0-6)
(Mechanical Properties of Materials)
T ounnou : 01420111
ANUAUIAZANNIFT IR ogaaveInINdangL ANNITE ANuTe My n1sd
iwsesilenamsnadovaTRiFana WIATFIUNTNATRUANTAIFING autAaTna luaeiia
uazauila M izinauazdoyavesauiAiFina malszgna lfauiRidnavesTans wo
dwe il uaz Tagialsznon massnuuuTaaelseynd 1T gaaing
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 Jaquyalszney 3(3-0-6)
(Composite Materials)
o tg [ = < = -
MIATVADUAUANEUL NszUIUNTVUSY TagquialszneuTans wodwes siin
Taqralszneudinn Jaqialszneudmivdidnnseting Yaquszneudmivauneadie
TagUsznountamsuwnd uur fumsWanndaqilszney lueuian dule maaSuusa
Jagaseneudrodule mssnnumensesnuuuiagdlszneuluandanssy ms
) o ~ [ o a ’q ¥ o )
AnTIEHANUEIMILLaz MsFeuLyNITqFIlszney nistszynalidaquralsenonlu
MAYATINNITY
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* TaqFanm 3(3-0-6)
(Biomaterials)
a d‘ﬂ ' & A
APINTIUUINBDU : 01420111 Y30 01420117 Y30 01420119
duiAuazriavesiaadiminlunienisunnduaznisinuas riindinn aq
- w =t - o = _ a o o
wnmilszinnTane Tag3nmlszianwodwes Jagrinwmdsznou naradn¥anin iag
- - é’ o a 79 9 o - o
FINHIINTITNNA NIVUFUTAATI0 M MisUszgnd 19TaaFnmnudunmisunnduas
NMILNEAT
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* A TuTagMsvaNsIaQIMABNININIINYAT 3(3-0-6)
(Agricultural Waste Management Technology)
FNNFOUNINOU : 01420111 W30 01420117 130 01420119
AuvNIBUazYsENVeCTaIMAs NIN1IMISINEAT TATead N emMen HLaE N1
i
Lﬂﬁﬂlﬂﬂ?ﬁﬂtﬁﬁﬂﬂﬂ'ﬂﬂﬂﬁLﬂBﬂi ANUANINIYNIN ﬁuummqmm%’au AUUABING AUV
=) wa o A Qy Y ‘o A Qy
manil nagauiane lbhvesiagmaeiiminisineas mslfse Toni Saquaenania
o o s @ a A 1 L) o« o =t
manbas Tagszauu lu Jaggasy naradndinm fedanldesdnszanuunTu ndaaua
w78 ma 1w TagmsWann Tagmaenan1ensinyas
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 WaAndiFendiamans 11 3(3-0-6)
(Mathematical Physics II)
TnfiGounney : 01420213
Asndufien luil@nd msmlauFduiinda Suaudadou nqufisdaa aourts
sufinsaludymiiand

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

integral in physics problems.

48

* s utla vy



01420312 NOEHTUANTAIN 3(3-0-6)
(Theory of Relativity)
Sfiseuinion : 01420112 uaz 01417112
durtnsamneulevalad eammaaiuaznisia nénnsduinsameaduiio
AUMAATUIOITUHNTN N MIuadeInIAnal FURNSNNLAZILIAMTINEAN Tu Uy
uaznAsTUANINS annslaeusmifeadining HANMITYDIANNANYA N1ADIN ALY
TRaazanuriue aumsveslovialanf
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* WandiFendinmans 111 3(3-0-6)
(Mathematical Physics I1I)
NG OULINDU : 01420311
dynsaluazyndad miumuyes wninmumos sywusveunuires su1ndia
- (4 o ) ~ 4 4 - [
uazau TRl muwes husvadingada muwes lunamaasaaiadn muweslu
FUNNTAIN
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* auasuaziand 3(3-0-6)
(Symmetry and Physics)
W NFTIUUINDY : 01420222

o )

auuIAs NQERANANSA MY namaasatenal nameansveusiman I nqug

o A

i noungdvedd fvadiavesd nouiaunu ndaeisud dununjlvesasisus ms
Tyganuitueansud ngefaumdase nqufauwilidnsisen

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** NAFNEASATOUAY I 3(3-0-6)
(Quantum Mechanics I)
St onanneu : 01420221 uaz 01417241 M endou
msnldsusnnamansaaradniunamansaieudy Madsunau aunsvomison
wei mSueiinesadanme’ ezaouuuy laTasou TuwuduFamuazaty
Transition from classical to quantum mechanics, the wave functions, the Schrdinger

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

01420322 Wandwvesluana 3(3-0-6)
(Molecular Physics)
FABoumnoy : 01420221
audAvesluana nouuoaRuszmunll aunasiazmMsaduiuns areuduFuail
msfnuanafuvesTuana duadesuunmans Teuuud sianasouatus Tsuuus ms
UszgnaszuyTuana
Property of molecule, theory of chemical bonding, symmetry and operation, quantum
chemistry, molecular spectroscopy, nuclear magnetic resonance, electron spin resonance, molecular

applications.

01420323  MIIATINIDUAY 3(3-0-6)
(Quantum Measurement)
S oumne : 01420221 vie 01417241
ﬁugmmﬁm‘?amauﬁu Fannlvos euuesiunl mameuuunguiietiaazms
mAgANnm AreuFuN1sTantuderies ateusunisTanu luiiats s e Tasdsiain
MININY
Basic quantum measurements, von Neumann’s postulate, ensembles average and time

average in quantum measurements, continuous quantum measurements, quantum nondemolition

measurements, measurements without entanglement.
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01420325 Wandveseznou 3(3-0-6)
(Atomic Physics)
JFNiToUNINOU : 01420221
- % wa j 1
swumé’nmoummﬁm ﬂ'iJUG]WHj'IH‘UENE)SSﬂ‘E)M awan“luﬁmmmmﬁﬂuaz
{ a g o w
U lﬂﬂ'l FEUUENATOUNAIIAD mﬂﬂmwmazﬂau

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

field, many-electron systems atomic spectra.

01420326* WANHUDIWAIAU 3(3-0-6)
(Physics of Plasmas)
SfidounIney : 01420112 tag 01417112
WATEU UTIaDITUA msmﬁauﬁvmaqmﬂﬁ'chszqmu‘lﬁ’amuuﬁmﬁn'lwm
aumsamaed aunisuuniilalelaslauing aduluwarau wesmmluwataun anw
Tufadesamlunarau aufululuwatan msideudelnivesmuimn
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 Quvwasmaa; 3(3-0-6)
(Thermodynamics)
SnfiSousnnen : 01420221
auiAneanudouvesams nquismivesiiy ngiugvesgunamani wn1e
auga USunadndans 4 Tuguuwamaas szuusianlse
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 nasnaniann 3(3-0-6)
(Statistical Mechanics)
Sfiouannen: 01420331
z'fuﬂ15%\43114f?mé”mzummﬂﬁn‘luﬁuqa eosrauauuy luTnsunueiina uaue
fiffa nazunsuAuAueifa WS ATulandu aumsvesaniug mnszneiien voudianse
atArIouAY Myalteudy msnuumiviuyTua-ledalal
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 QuwWasnaasnnUfiams 1(0-3-2)

(Laboratory in Thermodynamics)

]
==

INFEUIADY : 01420331 HioWS N
Ufuamsdmivimguvnamans

Laboratory for Thermodynamics.

01420335* gnAwamans 3(3-0-6)
(Hydrodynamics)
INEEUNINDY : 01420211
a 4 A ~ o < [
ﬁﬂﬂﬂﬁ'\ﬁﬂi‘uﬂ»}ulﬂﬁ ﬁumsmstﬂaaumawaﬂna FANUANITNLD aﬂymzmi"lwmm
w o et A =t A 1 9 4 g/
fAney maa"lwa'lunmmﬂuﬂ maq’lwaummwuﬂ NMINGINAUIDU AAUNTEUND ANTNI
3‘ S o [ - _
Wesdudmiumsiuradnouiunes 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 BidnnsedindiFudu 2(2-0-4)
(Linear Electronics)
FABounou : 01420243
nanmsanszsdidnnseiindg msdnseidyy i dyaasuniu vogadu
Lﬂ‘%ewuwemwaLsif”uuuauazmsﬂszqmi Mg MFudu 2vsiuiagldyne gunsal
wawsevae Insamesuazmsdszynd qunsaididnnsefindiFauaa
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 diannseilndmFuduninlfiians 1(0-3-2)
(Laboratory in Linear Electronics)
Infiounnou : 01420244 iag 01420343 ¥ ondeuin
UfianmsdmsvindiannseindiFudu

Laboratory in Linear Electronics.

01420345 UfiAnugnsel m 1(0-3-2)
(Instrumentation Workshop III)
SfGeunien : 01420242
mseenuuvgUnsal tazFudiudrvneufiameisiveonuuy msinatisazBoaung
N15ATIVADVIUIA ﬁugmwwﬁwnaua:m’%‘mé"ﬂsﬂa miwﬁﬂ‘?yuquﬂﬂmfé’w
30esNINITHAR
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 UFiiRaugUnsal IV 1(0-3-2)
(Instrumentation Workshop IV)
Ffiounen : 01420345
msvonuuugnsaluaszSudiudroneufinnessroeenuuy msiaeduazSoauns
MIATINETRUYIIA MIWeu TsunsuRIURUETURY uazmsN§ﬁ§u41uqﬂnsﬁﬁauzﬂ§aaiﬂi
auguFuay Tasaouiunes
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.

01420347 BidnnseiindiFaay 2(2-0-4)
(Digital Electronics)
JniiFounnou : 01420243
wquﬁsﬁmﬁaae’n’uuazﬂﬁmmaﬂ%’x%amsn 1AT01015AT 5N 2995 UsEneuFnsIn
NVINUAMTIANY taemsUszgnd 29sTaFuay mseenuuulazmslszgnd n1suas
dganauFuay Mauaanauazaugy nanmsaieTeudeya gulnseluazasiszynd ms
WoudsuazmsUszunadaniugululas
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 BianmseilndFuaumadfians 1(0-3-2)
(Laboratory in Digital Electronics)
Snfienannion : 01420244 1y 01420347 viaendouu
UfvRnmsdmsuindiannsetindiFauas

Laboratory for Digital Electronics.
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01420349 WFndvosdasui 3(3-0-6)
(Physics of Sensor)
InfiGoundew : 01420243
Usingmsaimei@ndfldlunsivg sfiavesdasud dyanmsuniu msdszuiana
Ty naznislssyng

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

01420351* W1ATINGIA 3(2-3-5)
(Dimensional Metrology)

TNTAFEUNDU : 01420247 LA 01420248

gunsaliannuen nefifisfuadvies lulasimefundthles lasaina laing
anwainsoaoundy Idnmarineuiila quinumesunzvegnsalinzinioslie Taid
FEMIMIUINATHIUTAMNNIATEINTZH I S2mA MsnaudeudTiadiula aduld
UHUBUYBINTIAMNIA MTTI0UNaMsIREMIATE LA

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* MmisApUIfivUNIANAZIATEIT 3(2-3-5)
(Mass and Balance Calibration)
FfiGousne : 01420247 ua 01420248
ANUNNIYUVDINIG ﬁﬁﬂﬂ?itﬂéﬂﬂ‘]‘}.’ﬂ mmmmsnﬁauna"uvlﬁ'mmmﬁmweau'm
HazIAT 0 ﬂmﬁ"ﬂym:*ﬁnmwmmauamﬂém‘ﬁh 3‘1’5ﬂmﬁﬂuumuam’%aq‘f}"mmumssm
seniadszme mananaeuiimisiavauazinsosds anuliniveuvesmstauiauas
Lﬂéﬂﬁ‘é’i ﬂ'li')"]UﬂuNﬁﬂ'lﬂﬁUUU'IﬂSﬁ'INlJ'JﬁLLﬁZ!ﬂ%EN‘]?Q
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* msaeuifuuiAsesTanIdy 3(2-3-5)
(Pressure Gauge Calibration)
%wﬁﬁuumﬁau 101420247 LDE 01420248
11qu§ﬁug1waqmmﬁu AMudadeundy lan1wIATIng1veIn AN AN
dududuvesnnudu magouifiouniosianudy nAANUAUFTAYIABU INVANNAL
yiiaunsudares uunefimed n3eedenaudu arwliniueuveanisfanudu as
5'1!10'I'LlNﬁﬂ15ﬂﬂULﬁUUlﬂéﬂ\1’Tﬂﬂ'ﬂUﬁIu
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.

IS4 A @ =
01420354* MsaoUNBUIAS BN DIARUNYT 3(2-3-5)

(Temperature Meter Instruments Calibration)

1
- =

NG IUNINDY : 01420247 UAE 01420248

o o

panoluazANNi o MIURTIFINgA mes ludmesuuududa mos ludinosuyy

L) LY a

5 o [0 ~ a

Tiduia unasiudiannudenninsgiu gaiuds ndannmsifouinasguguvnll Basgu

o

dmiumsioumasgnuniosilesagumgil undanam luivey MINMUAVITIAQUUYN
mszéauﬂ'waqqquﬁ MITBNURAM T ABUINYUYUNYI]

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* msdeufounieailefanaliih 3(2-3-5)
(Electrical Meter Calibration)
Siiseunnen : 01420247 Lag 01420248
Atvalaftined dufvudyaia seadalaalny dwesiaids wiesdingzd
nAWes 1A Anuasaaounay lan1sasiner i anwlduivenvesnisianis
v mssvaumansaeueud Twi
Digital Multimeter. Signal calibrator. Oscilloscope. Power meter. Vector network analyzer.

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

calibration results.

01420356* MIAILANAUMNIAZMTUTEAUAUN N 3(3-0-6)
(Quality Control and Quality Assurance)
Syfiseuuinew : 01420247
UsziAvosrzuunanIms eIl same MsdseiuganIn MSUSTMISAUAUNIN M3
UIMIT U URNIANAIN WIATFIUTZUUMTIANITHAINY MIATTIUTLUUMITIANG
Fundey uuamemsasanlszfiuszuunssanisaeu
History of international organization for standardization. Quality assurance. Quality
management. Laboratory quality management. Energy management system standard.

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

01420361 ATIanditoadu I 3(3-0-6)
(Introduction to Astronomy I)
S euInou: 01420112 3o 01420118 Wie 01420119
namanitesth anemaduazszuugse: Tnseaduvosaninnzy tuliavesenan
wsesilonmnmans uasmaiinmsdanamsaimemsmand SmsAnuuenaniui
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 ﬂ‘mmﬁﬁﬁﬁow’fu 11 3(3-0-6)
(Introduction to Astronomy 1I)
S eunneu : 01420361
ﬂ'\’)tmguf’ll!ﬁﬂ“ff U'iiU'lﬂ']ﬁLLﬁ:i%ﬂﬁ'N‘UﬂﬂﬂT] alnaiuveaad MIVUNATT LA
UNUANE JTAUINIVeeA
Stars and galaxies, stellar atmosphere and interiors, stellar spectrum, classification of stars

and galaxies, evolution of stars,

01420363 WAumMans 3(3-0-6)
(Optics)
Sfiernnou : 01420221
Wenmaasizusviadiauaznonm i nd luirumaasdreunu gunsaliiem-
mans nquiaunain wesunsnaealaiaumans audAveuaises Haumaasues
¥
duloviuas msiaoawu manaauas Twan lsd
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)

'
= [

FNGFEUNINDY : 01420363 HIDWS DUAU
UguamsdmsuIsminumans

Laboratory for Optics.

01420365 wman Wi o 3(3-0-6)
(Electromagnetics IT)
MNFTOUNINOU : 01420261
4 i di ] o ) v ) A To o [4
NaARIaATNIG hqﬁ'l ﬂauumnan'lﬂﬂﬂumm NOUINAU NMITURNTIT WaFIaRINIg
@ eaduinsan
Electrodynamics, electromagnetic waves in conductors, wave guides, radiation, relativistic

electrodynamics.
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01420366 W@ndvosnau 3(3-0-6)
(Physics of Waves)
NFoULINDY : 01420211 150 01420261
! v oa ) a d 14 o s A
szuumsundniamanaiaz® Wi msdinsedyGes uazmsszynd aduuumo
= = A A 1od o o o o 1 &
LAUASITENAUAT AdUILULYan Mﬁ] auNMILNNYIaa ﬂﬂngmsmmm UBDINAU
Mechanical and electrical oscillating system, Fourier analysis and applications, wave on

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

- &
01420367* 299535701 T Tmiindiiioadu 3(3-0-6)
(Introduction to Photonic Integrated Circuits)
FNToUNINDY : 01420112
- i e A e " :
NOHHAAUVDINDIAAUUFI NOUIATUUAIUTEUIY NYUE IHUAG 193552UNN TN
Tatinddainndaneunuauiu msdiaesgdnsal Idlafind s raudunedinduuas
= a a Ia o = a ¢ o L' e [ ° &
malulagnisnanieessiunma I latinddueesMe Tslimo s in-19M waos uyunouInau
U INTAALU UBIIAAULAEEIAY MIgaEenaauuIsTaunn Il Tailnd gunsel
1 o [ Y 4
Wantasdmsuresnie W lating
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 Tagmanil 3(3-0-6)
(Material Science I)
IMABoUINDU : 01420221
Tassadezaoy Tuanauaziuse Taseadiawdn auianennuiounazidinaves
T9 ANVUNNTBINGN ANNUNKITBINEN Banssuazumunmde wedlesoursd

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 WEnduoasnyudi 3(3-0-6)
(Physics of Gemstones)
IS ouannew : 01420112 3o 01420118
FITUMALAEMISHUN ST NUBIBYNA wanIneudiesdu audAnenienim nénma

=

Aandlunsiinnzioyudinaznis1diasesile msifiadludyudl ¥iiavesdyudl uaz

o

a ¢

TIazIBYn duaiouysd syudluaaslsingnisel msdiudgequaimdayudl

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** UfriamsdmTvinAdndvednyudl 1(0-3-2)
(Laboratory in Physics of Gemstones)

o

= - ' & v
TP INTUUNINDU : 01420374 HIDWIDNNY
=)

a s v a - I [
UgiamasdmivInWandvedyudl

Laboratory for physics of gemstoness.

01420377 WaANIMA? 3(3-0-6)
(Liquid Crystals)
Sfideuninen : 01420261
dsgianmsnununanmad auidueu leTansedn auazautidnianionin ns
Fuasizd msdmngdanianiemenm miasvauesdeauiy il auwiman uazae
1ae 9Aansee Msllszgndananivad
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* 1n3eailoisumaTanmeand 3(3-0-6)
(Materials Science Research Instruments)
FnfiGouniney : 01420112
wanmsuagnquivouniosilefldlunsdinnzinaiagemand nszuaumsiugy
msinseRaniAvesiag nsaaviineynin m‘%aqéﬂ‘t‘gjugﬂ nﬁﬁugﬂuuwﬁamﬂ AU
qumgiige insesianaunila wsomadeutagemnyseaed n3oeianisunieda nieedn
Aufiin Eosdinszivneyma ndosganssmisiinaseunuudensia aziuy ey
ndosganssminseesaon YiSeinsunesudursusamnInslines suwvannInsiines
anlnIns I lnflmesdudans 1 Tomnfanaauoutiu anursn Infimessedend
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** WAndFenouiunod 3(3-0-6)
(Computational Physics)
S ounnon : 01420112
ﬂmiauTﬂmnswﬁugmuazizrﬁau‘iiL%wﬁmmLﬁauﬁ'ﬂfgm"lmm?lﬁﬂﬁTﬂu’l%’
aouRanes msudszuvaunisdudu msUSuduldedoaumsnyuinand By msman
sInvesaunis MsYszua lugie msmeyusuazySiusiFaday msudaunsid
eynusauly msUszgnanaidnd
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** N1391ADIVUTZALDLADY 3(3-0-6)
(Atomic-Scale Simulation)
Jafienannou : 01420112
wquﬁmsff‘huamv‘l’sdﬂ'sauﬁm'%ugwu nsaduuuiasssruuerAeNUUABNTIADS
msfnauianeiandvesiag uaznisdunuanuuamisaluiag
Basic theory of quantum calculation. Computer modeling of atomic system. Calculation of

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

a ~ 4 o v o aa
01420413* InveansYeyauasmsisonveunsoadmsminiand 3(3-0-6)

(Data Science and Machine Learning for Physicist)

1
= =

FNFoUNINDY : 01420112

L4 a ¢ ' g/ a ¢ a 4y
Jayanianldndviialvng msdszulanadoyanialdnd nislinrizddona n1s

v

° = ) e o [ o 9 a (4 - ) &
VUN ﬂ'l'il'UlluT'lJSlLﬂiNﬂﬂuW?Lﬂﬂi'c'T'lWS‘U'J‘I’IU'Iﬁ']ﬂ'ﬂi‘UE]iJa“l’l'N‘Wﬁﬂ’d NTNUUIVOUNT O

Tasenedsgamifion mssouiiFein madszgnad ey Tasahodszmmifonlumaildnd
Big data in physics. Data processing in physics. Data analysis. Classification. Computer
programming for data science in physics. Machine learning. Artificial neural network. Deep

leaming. Artificial neural network applications in physics.

01420421 NAMAATAIOUAN I 3(3-0-6)
(Quantum Mechanics 11)
ANFoUNINOU : 01420321
1 P - o 1 P o 4 o ug
ﬂ'l?'lJiZiJ'lfuﬂ1LLUUﬂQﬂﬁ'lﬁﬁﬂ ﬁﬂﬂﬂ'liLL‘]J?ﬂ1 1’IQB{]‘U®QLWEJSWIﬂﬂ'U‘D'HLIUUVhJ‘UU
z o ~
HAZYUHNULIMN ‘Vlf]lslaﬂﬁﬂ‘izﬁld SZUUHa’lUEHﬂTﬂ
Semi-classical approximation, variational principles, time independent and time dependent

perturbation theory, scattering theory, systems of identical particles.
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01420422 H@ndvosiiundoe 3(3-0-6)
(Nuclear Physics)
J9fidsuninew : 01420321
aymayagiuluiunfed suasnasrsznineynialuiiundos M3z lae
193091390y n1A nuuS1aevesiunda ms1eiialnad nquivesdfisoriiundea nis
Aa18A eIl AN DI
Nuclear elementary particles and their interactions, accelerators and analysis, nuclear

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

01420424 WAndnarweynn 3(3-0-6)
(Many-Body Physics)
NGB OUNINDY : 01420221
=1 o 1 o =3 o - d =
aymamiouiu Jymuuudugy vdnmstatuveuwd msdsznm ariniuas
g5 n5-Wond adfIUUAIDUAY NS NFAITUH LY

Identical particle, stochastic problem, Pauli exclusion principle, Hartree and Hartree-Fock

approximation, quantum statistics, density matrices.

01420425 WaAndaynin 3(3-0-6)
(Particle Physics)
SfiGounIney : 01420221
auiAvesaymayagu Nandvousseussoymauaziaiesnsansuoynia msuas
wuuANIIAT tazngnseysny Taseerdauolensou LazuUUT1a09A1N SUATATOUY
wdmdn I Suasiowwnden wuusrasaasgiu ueamilonnuuusinennasgu
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* Wandveanisaauguiluados vy 3(3-0-6)
(Physics of Confined Nuclear Fusion)
a d’d ' - ¥ o
INNEOUNINDY : 01420335 HTDWFTOUNU
aaa a a  da W 0o W A A o o o 9 1 [~
wanau Ugnintunaesiivu meninatunaeswivu matina laglyauiuiman
mstinalagldanunos mssinalasldauinTiuare uazmssinalasldaunniidh nns
Faemananaun luiuadestadu Tsaihiundes i
Plasma. Nuclear fusion reactions. Nuclear fusion confinement, magnetic confinement,
inertial confinement, gravitational confinement, and electrostatic confinement. Plasma diagnostics

in nuclear fusion. Nuclear fusion powerplant.

01420441 Bidnnseiindnionn 3(3-0-6)
(Physical Electronics)
INAGFOULINOU : 01420221 AT 01420243
= ~ a' o 1 1 o‘z .:' é’, §:-4 1 o
DEADY LIASHAN NHEHMTIUULIUT HIUAD Qﬂﬂiﬂl‘ll')lﬂﬂ')llﬁﬁ‘“’lﬂ aauae lnywdu
uazgUnsaliFentoudu 135w gUnsalaidanselindiFauas
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** m31lszynd luTas Insyenaosnaildnd 3(3-0-6)
(Microprocessor Application in Physics)
TiEeUINDUY : 01420243
alé‘ a [ ¢ w L4
AnugnuguneIny lulas Insisaives danlrugululng uazmsdszyng
aofaonisy vodlulas InsimzesuardaniuguluTas msdedszaugnsaiduna
KA Msdemstoya uuueynsy mandasdyayrsmeuzdoniufdie uaznisuilas
o aa o 4 ' @ o -
Fygiu Adiaiduueuzden msdedszarudrfui ms@ouldsunsy 1aululas
o A @ .&' v v ) =~
Insiyayes vsearnruqu lulasifesdu aren1mFuas Iunew maluladlulas
Tnsiaires uazdinuguluTasadolvid nsideudemuaients uagmstszynaldan
a Jd o - [4 a 9 2
DUIABSINAYRIATINE Y MFTzgnandlFnAuazAIuDU 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** myszgnd I Tns Insirmaresmail@ndnn fiams 1(0-3-2)
(Laboratory in Microprocessor Application in Physics)
A ouannon : 01420244 uag 01420444 viemdeuy
UgiRmsdmsulanmailszgna lulas Insivase fnafldnd

Laboratory for Microprocessor Applications in Physics.

01420452  W@nduesaniziuindon 3(3-0-6)
(Environmental Physics)
FMiidouinden : 01420112 vie 01420118
anziaadenfifertestunsudsed nsdeiunudon voauas Tumudy anga
WFIYBITE IR AR YTIIMA AN luAn 1T deN ANUUANANTEHIN
qungiilusuumiazluiios el 3auazussons
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%* NFNUINTWAINU 3(3-0-6)
(Energy Resources)
SmTiBounanen : 01420112 %o 01420118
Fomdmloada nasrumaden navmmiyuidon mslduazmseyininda ns
fansnasay Usgansamnmisldndsan wianssundeny wdsnufiRerdestuihvue
msRafidagu
Fossil fuels. Alternative energy. Renewable energy. Energy utilization and conservation.
Energy management. Energy efficiency. Energy innovation. Energy related to sustainable

development goals.

01420454%* WALTULAIDITAY 3(3-0-6)
(Solar Energy)

=1

NG UUNINOY : 02420112 W50 01420118
= o = H J 1

ATIAANI VIR NNAAD TaFIAAeIMAtAAnnTEnURL Tan MIniemauou

Nerumans v 095w mTdnnaneriind sruulindsnumeiiagluglanuiou
= o a dd o a o =
manfasugindsnunmsemaditu i mseonuuuszyuwaduateriad msdszidiuai
Ed

fum lumsanaeg1ade

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

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

01420456 WANTYOIUTTEINA 3(3-0-6)
(Atmospheric Physics)
SPGB ounnoy : 01420112 we 01420119
seAUTuveteIRUszneuve uT MR UsIngmsaimsuieiuazlsingnisaim
uats leriuazh QuUUNAMAAsUe LTI waraasvesussema T luussoins
Levels and composition of the atmosphere, radiation and optical phenomena, vapor and

water, atmospheric thermodynamics, atmospheric dynamics, atmospheric electricity.
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01420463 WandV0IA17 3(3-0-6)
(Astrophysics)

= A

T ouLINoU : 01420332

= o </ “

o (4 a &
AUINTVBIAT LBNAK 729315 Waan$ Atiaaseu nguddninsniniiall nqu
A IN5NA M
Stellar evolution, universe, quasars, pulsars, neutron stars, general theory of relativity,

black holes, cosmology.

01420467 9N3212INY 3(3-0-6)
(Cosmology)
HMITOUVINOU : 01420221
Ao o & a o ¢ o o o o
‘nqygﬁuwmmwm"lﬂ lﬂﬂiﬂ‘llﬂ\'lw?iﬂlﬂuu-gmﬂﬂiﬁﬂE)iﬁ'u-'l’t]'iﬂlﬂﬂ‘i AUNITVOI
d a Qs o o .1 o = = ] a
Wiau Ul Unuys NITNDINIVDITNING saa'luiﬂmwwuwm msa?nmmauaiumwn
uue oeRdszney msadnIasead uaz Taseadvualug 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.

01420472 Faemans II 3(3-0-6)
(Material Science II)
Sy onannen : 01420373
WusziazduashsvsynInezaoy UszinnveaiaquazmsfseToml Tasead
uagms ¥ Tanenay 5150 uaz wodwes auama Wi aud@iFnnuieou auiama
wa
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@ndvosveaudal 3(3-0-6)
(Physics of Solid I)
S1iiGoumnnon : 01420221
Tassadndn msdounvesniuTasninuazuanfiadundy ussseniozany
wazmstamilon lundn nsduveanfisuazaniinisnnudou nuusaediEnasousasy
nouuOUNSIUveIBIEAATOY
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 W&ndvosueauda I 3(3-0-6)
(Physics of Solid II)
FNFOUNINOU : 01420473
= o &2 w o o 2 o ° wa ] =1 oy a
ﬁﬁﬂﬁ‘llﬂiﬁ']iﬂ@ﬂ’.]u'l Qﬂﬂiﬂl’d'liﬂ\lﬂlu'l AUUAMIUUIANUAL NI ﬂll‘lJﬂvlﬂ'EJ
@nesn duasAsoIRseLLUAIeg Iukan
Semiconductor physics, semiconductor devices, magnetic and optical properties, dielectric

properties, various interactions in crystals.

01420475** HANAEAS I IONT 3(3-0-6)
(X-Ray Crystallography)
NNEHUNINDY : 01420221
Tnseadandn anmidunnvesssaend nquimsidoauuu Taielasaadre auiduas
do o o add < v L4
msyszgnasediond I3msnaasaviilnseadwveandn laesedond
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 WAndFueainieInda I 3(3-0-6)
(Physics of Superconductor I)
Sl evannou : 01420321
auiameanudounazne ifvesdidnaseusni aduuanfisuazfumss ¥eaing
WHIUIAZUIATING UM TLYAFIaduAz T INEBNININAD Usingmisalanimieaata
In9A Anherabauuumiluasiuudes Fnhoantegaungiingags
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 WAndwesAnhInss I 3(3-0-6)
(Physics of Superconductor 1T)
Sanfis ouuanew : 01420476
dnhwaats ey luaumimdnuazeglumnuuimdn auifangamnamand
NEAUFDI A-Aua dTANLNMAN ADIUETENINNE LRSI UERTY 014N A
M1y Tued auiAmsvuds audanadn InsaIndl uagmsyszgngd
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 TuA@nduazin Tuma Tulad 3(3-0-6)
(Nanophysics and Nanotechnology)
NIFTEULINDY : 01420221
o e (Y = o o
ANSIMUIs VN U Yseinnvesdaqui Tu autAvesiaguilu Wandiszau
Wil Msduasigiiagun Ty dnvazmnizvosiaguiTu uazmslszgnd
Overview of nano systems. Type of nanomaterials. Properties of nanomaterials. Physics at

nanoscale. Fabrication of nanomaterials. Characterization of nanomaterials and applications.

69

A RURL R TETFR



01420481 Aandgunam 4(3-3-8)
(Health Physics)
INGFoULINDU : 01420221

@

fuiuannieduasfadiond miaoa1e q #1FumsTased msmuaaFunaded
inseeiased msdmaaSnasadinhgime wanmsnIuRuuasAuIuns 197aq uay
gunsalfad msfuinuazmsesnuuuresdfidaused maduraasdeaiu a3
Faandey fimsfnyvenaniud

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  WdAndFInm I 3(3-0-6)
(Biophysics I)
Safiieunanen : 01420112 ¥ie 01420118
Tnsead1auasmsMOuveassu U0 nasmaasiFa¥inn Jaqidadinm Aand
vouaad Aandvesdiluiana na'lnnisiinuvesiailuana maianeafl@nddanin
ATAUNATININ A TuTad T
Structure and function of biological systems, biomechanics, biomaterials, cellular
biophysics, molecular biophysics, biomolecular mechanism, biophysical techniques,

bioinformatics, biotechnology.

01420483 Wand¥nm I 3(3-0-6)
(Biophysics II)
AFMIFOUINNDY : 01420482
[ 4 - 1 Y o 1 a o
narmansvesT Tuana N13a18 leuanIZNTZAUIAZNAIIY N13ne Toudlanaseu
© a Ad o Y a [4 v
uazldsneu mshleesu nszurumsiBuaifirlfinausina veinesszdudaluana
matafldlumsmInseadvesda luana nisnaassiivhiu Tuanaifon
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 MsvasuFneununesvesi luana 3(3-0-6)
(Biomolecular Computational Simulations)
Tnssadrvesd Tuana suilouiBuuusaeutineufiunos misaosluana ms
SraeanadAds Tuena suwusudalszdng malszgndunudiansda luana

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

simulations, empirical force field, applications of biomolecular modeling.

01420490  @HAVANH 6
(Cooperative Education)
malguanuluanyuzmingnugIng amlasainisi ldsvueunineaaoasuns

AMITIWNULAZNITUNAUD

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

report and presentation.

01420496 (3oammizn1eiand 1-3
(Selected Topics in Physics)
Gounmznailandlusednyanes Wadeiteu/don I luudazamamsanmn
Selected topics in physics at the bachelor’s degree level. Topics are subject to change in

each semester.

01420497  dunUI 1
(Seminar)
msdianenazendsieiitemiaulamafandluszdulSoyanad

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

level.
01420498 W INIAY 1-3
(Special Problems)
msenyAuameidndszauliuanes tasFouFoatouwduneau
Study and research in physics at the bachelor’s degree level and compile into a written
report.
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01420499

01420101

01420102

01420115

01420117

Tasanuiland 3
(Physics Project)
Tassnuniaulaluivuedien vosldnd

Project of practical interest in various fields of physics.

- o~ = o = Q'J
N 518?‘51U5ﬂ15/§1ﬂ?1ﬂ1u‘“u'Jﬂ’]‘lﬂﬂﬂ‘ﬂ'l‘n'ﬂ‘lj
Hand luaiailseiiu 2(2-0-4)
(Physics in everyday life)
o 1 = o dd o 3 o A o w
HannNIINN 9 'YI'NWfTﬂET LLﬁzﬂ'ﬁ'lﬁ"l?fﬂSﬂlﬂﬂ’lﬂlﬂ\lﬂﬂﬂﬂﬂﬂigin?u

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

Aandiugmdmsunsuan 3(3-0-6)
(Basic Theater Physics)

winmsiugmaiand mahlulszgndfudeadoumzuaslumsurauagnis
AUAT

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

Wandeduduvdninlfiidng 1(0-3-2)
(Laboratory in Abridged Physics)
T ounnou : 01420119 wiendeuriu

Yiamsdmivinidndedraduy

Laboratory for Abridged Physics.

5 o4
WandAugu I 2(2-0-4)
(Basic Physics I)
namani namaniveslva guuwamans msmasuiuuuesueiin

Mechanics, fluid mechanics, thermodynamics, harmonic motion.
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01420118  WFndWugu II 2(2-0-4)

(Basic Physics II)
INNTOUNINDY : 01420117
1 4 1 o L B ) J
Tl wdiadin adunsimdn Tt Weumans #andgalmidesdy

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

01420119 Wandethedauy 3(3-0-6)
(Abridged Physics)
namans guuwamans aaw o Iddada Idfnseua wiivdn adu
wsindin I e Mandyatmidioady
Mechanics, thermodynamics, wave, sound, static electricity, cwrent, magnetic,

electromagnetic wave, light, introduction to modern physics.

o ol
01420181  Wanawugmlumsunnd 4(3-3-8)

(Basic Physics in Medicine)

- o

namenas guuwarians Ifuazuimdn adu Nandgalwi s ldszgndnig

o« a o 3 v a a e’g o
msunnd dguamsdmsvindandwugulunisunwng
Mechanics, thermodynamics, electricity and magnetism, waves, modemn physics,

application in medicine, laboratory for basic physics in medicine.

01420201  BRyudLBLIATO52AY 3(3-0-6)
(Gems and Jewelry)

° - e o/ o ow o -

msiuiauagmanialszinmuodyudl autAvesyudl dnyauzianizyodyudl

o

535U1A Syualdunsied sSyudidounny Syudlanuds uazdyuddunid msnageu
Z o o o = = S
iosAudmsudyudl uazgunseinmaasy mydsziliuguamuasmslsufiusnnaosd

3y o = [ & [ 5 = ) -
wazmys aAnudm luinaduinseslsedy dunoumswan msdsaiununiwiaymstseidiv
A [ v & [
S1AATOIUSEAY MIMNangaznIodlszaL
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 BlannseiindiFuavidodu 2(2-0-4)
(Introduction to Digital Electronics)
J i o o/ = o o -
anudilesduineriudyarauazgUnsaliFuay sruusivuou sva uazadiamans
ATINAIAAS N15IAIEHUALR AU LINAIFIATTN 2995 TE N0 LIFIATTN 290511191
o ¥ a @ ¢ a ¢ &
MNAIAY 29savAtia 2suasdyaaarginsal anfaenssunoununeidodu
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,

ac a Jda J 9 a wa
01420246 mafmiaunawuammamumﬂﬂgmms 1(0-3-2)
(Laboratory in Introduction to Digital Electronics)
INFOUNINDU : 01420245 5ON5 DAY
a e ) v oa a d a o o tg Y
ﬂ{]Uﬂﬂﬁﬂ'lH'i‘U'J‘lﬂﬂlﬁﬂﬂi@uﬂm‘mmmﬂﬂiﬁu
Laboratory for Introduction to Digital Electronics.
o L4 J 9
01420372 AQMAATIVOIAY 3(3-0-6)
(Introduction to Material Science)
FNEEUNINDU : 01420112
Tassadawdn aud@nnfldndvesiagussian iiin Tane wodwesuazensns
@ o - £ d o v aa A
AU N1IHDA Lmzmshﬂiﬂﬂ‘nu amIvUandIvIon

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

ceramics, metals, polymer and semiconductor.

3.1.52 awInidusiednvenvangas
3
01403113 ATIHRUFIU T 3(3-0-6)
(Basic Chemistry I)
9 o a = = W = v w o o
ﬂSﬂﬁUllﬁSIﬂNﬁiN JEUUNIDDAN ‘ﬁW]!iWiL‘lﬂ!Wﬁ’lﬂ WUBEIAY IFS!J'\mﬁlJWLlﬁ e
VDIUNAD ‘UENLL%Q msazawuazﬂaaaanﬁ
Atoms and their structures, periodic system, representative elements, chemical bonds,

stoichiometry, gases, liquids, solids, solutions and colloids.
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01403115  IATAUgIU T 3(3-0-6)
(Basic Chemistry II)
JNEOUNINOY ; 01403113
[4 d A ol Pt
guHNamans saunamaninll auganil nsauaziud augaveslossu ail i
a o Py ‘a o aa a aa = o’d‘l‘
FIALNT U YU muTﬂammuw IAVUAUNAYT ;ﬂuaumuwugm
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases, ionic equilibria,
electrochemistry, transition elements, compounds, coordination chemistry, nuclear chemistry, basic

organic chemistry.

01403118 ﬂﬁﬁ'ﬁmsmﬁﬁugm 1(0-3-2)
(Basic Chemistry Laboratory)
IniiSeuanden : 01403113 wiendouiu
ﬂﬁu‘”ﬁmimaaaﬁm%’nmﬁﬁugm

Experimental laboratory for basic chemistry.

01417111  ufagaa I 3(3-0-6)
(Calculus I)
aa A v < & 4 1 - @
alauarauAeliles aynusveslenTulasnsUszgna Augeoyiuiuazng
Uszynd USiusuazmsilszgng
Limits and continuity, derivatives and applications, differentials and applications,

integration and applications.

01417112 unagaa II 3(3-0-6)
(Calculus II)
Sfidounew : 01417111
IAdn WA ouuttes USiug sy cumsiSeeynus yagiw

Space geometry, partial derivatives, multiple integrals, elementary differential equations.
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01417241  ufafae LI 3(3-0-6)
(Calculus I1I)
NG oUNINDY : 01417112
o o o a an X ' ' 4 o s
aynINONNA Aed lu3qil 3 TR Wenduainnnes nnmesunagda unagdaves
Msuysau
Infinite series, vectors in 3 dimensions, vector-valued functions, vector calculus, calculus

of variations.

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

AN NNRAREIRUITAEA dradumiad driamna dtamsnszae ausqu
wagmsuanuaannmieidiuvesdausdu msuvnuaeniuan msuanuvaladyos msuen
199UNA MIINUNAI001 Aoy ud MDY srrnsiRsaaessznng mylnsien
foyannud madinnedanuudsdsanmumaion msdnnsimananeudFudunuyde

Concept of statistics, measures of relative standing, measures of center, measures of
dispersion, random variables and their probability distributions, binomial distribution, Poisson
distribution, normal distribution, sampling distribution, statistical inference for one and two

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

analysis.

01424111  %anFIINY 3(3-0-6)
(Principles of Biology)
= S dAda ¢ aa o ¢ aw
‘vﬂmaqmmﬁwmﬂ IHAD UASINUNUBAYY WUFATAAT LAEIMUINIT AN
namMaveriadaiiiia Tnseaduazmimuesdaiiaz iy nainouazwgfingsy
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 FPIMOMAUHIR 1(0-3-2)
(Principles of Biology)
InAdoundey : 01424111 WS vundousu
Uansmsldndesqanssmi waduazdrulszneuvousad weruizaduazms

o w o

indeuiivesas iouland nasndaanluddiaia idedoRviazdn pInsveuradiazms

utaad mafuiugie: mandauesdeliiia anunainnaisvesdalisia uazilnginm
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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