wé’nqmﬁmmmamﬁm%ﬂ
d1v12v 0 and

nangasusuUTe w.e. 2565

AMZINYIANENS

UNRIINY1ASNN U



NUIN
‘VIll’m‘i?ll 1
‘VIll’m‘i?ll 2
‘Mll’.lﬂ‘ﬁl 3
‘VIll’m‘i?ll a4
‘VIll’m‘i?ll 5
‘Mll’.lﬂ‘ﬁl 6
‘wmmﬁ 7
‘wmmﬁ 8
AMANUIN
AMANUTN N

AMANUTIN U

AANUIN A

AMANUIN

AMANUIN

AANUIN 2

AMARNUIN Y

1AD.2 YUY m3

d13U%y

Hoyavhly

ToLARNILVRINENENS

JPUUMSIANISANY NSALuNT uaglasaainveamangns
HANTSISEUT nagnsSnITaouLArUTHIIUNE
vaninauaitunTUsTLEUNa &R

MINAUIANIATE

MSUSEAUAMAMNUANERT
MsUszliuiarUTuUTINsanlunsvemangns

a v a

AAAIIAMENTTUINSUTUUTIMENgRsInemansUadin arvdviand

& Yo v

UsziRlagnanuneininisveseansdysulinyeuningnsuaye1315gusedn
WANgms

maSeuiisunsiasuulasssninmdngnsineimansdadin
a1UINHENG angnsUTuUTe wa. 2560 fundnansinermansUudia
a1uINHENS nangnsUTUUT w.A. 2565

AUweNleaNaNITsEUINAATvemanans AuuTuy Wusha Yo

UNTINGRUUAZAMLINGIMNENT UAZHANITISEUINNY UAD.1 a1vTIneeans

LATAMNAAIANS W.A. 2554

o w

M30UTEUTIEU 1AS9asne WenansydAnresanuniInn wasuInIgIUNANS

o

SEU3 8119 UAR.1 UINTFIUAMATEAUUSY NS anuIyineeansuay

ARIRPANENS AU UAB.2 INemansUndin a1viviiand
UINIPINANATTAUUIYYINT a1 INeIeansuazAtinans w.e. 2554

VOUIAUNNINGISBTN T 119 8NISANEITTAUUTYYIHT W.A. 2559

=

o

13
59
76
78
79
87

88

91

104

128

135

144
169



yosa1iugaNAnY

ANYILVH/AUZ/AIAIYN

1. siduasvevangns
SWAMANgns
nlne

AYDINY

980 (danqw)

=N

3. Jyen

et

-1 -

ué’nqmﬁwmmamﬁmﬁm
anvvland

nangnsusuUge w.A. 2565

URINYIALVINGad

WMWY AMYINEIFNENS
wuand 1 dayanaly

25480221105126

[

INYEERSUMNR @1V INENd

Bachelor of Science Program in Physics

s

IeeansUndin (Wand)
.. (Wand)
Bachelor of Science (Physics)

B.Sc. (Physics)

4. Fundeiafiseunaeavangns

laitlpnin 138 mqefis

5. JULUUYDMANGAS

5.1 guuuu

MaNgRITERUUTYIAS nangns 4 U

v Y

5.2 USELNYaInaNgns

NANENTUTYYINTNINAYVINT

53 Meiile

Jansiseumsasudunimnlne

11A9.2 USuu19s

A



-2- 1A8.2 USUauNes

A

5.4 N155ULNANEN
SutniSsulnevsatnBeusaUssmaNaunsadaalsne ingla
5.5 AMNSINANUANIUUDY

Ly

Jundngasvesaatulagianiy
5.6 nslisyyungansanisiine
TSy Litesanaivien

6. ANTUNNVBINANGATUAZNITRANTUNDYSIR/AAUYDUNENGAS

9

a 1

6.1 nangasIngrmansUn @1vIvand vanansuTuuse w. 2565 UYSuusann
angasInemansUiadin a1 v and wangnsusuuse we. 2560

6.2 lasumnuiiureuainan1ivnis lunmsussauadivandey nfsfl 8/2564
e Tuil 25 e 2564
6.3 la¥ueysiAnnanumninendevinga lumsUssqualioantny aafl 10/2564
detuit 6 ngeRnieu 2564

6.0 Wagsunaseud 1 Jnsanen 2565 1udull

7. Aun3ulUNTIHEUNINANEATNNAMNINLATIIATIIU

(% IS

wangasdinnundenlunismewnsindundngnsNlaun muazIns§IUAUNTOUNINTEIY

a

ARAITEAUUS YIRS A dyInemansiasatinenans w.a. 2554 luln1sfiny 2567

8. o1¥wilaunsausznauandnldvdsdnFanisinen

8.1 ﬁﬂﬂﬁﬂﬁluamﬁ’uﬁﬁaLLazamuUizﬂaUﬂﬁﬂ’jﬂumﬂ%'gLLazLaﬂsuu

82 dnivnaieyeansluanitunienisfnwianiadguasontu

8.3 NUNNUAIVANANNINNITHANKALNTEUIUNITNES WIRUNITLwasHRUIHNEATN Ty
MUIITUNIARAAINNTTH

8.4 1niwns dniTeuasitmunisiuiland #andussend Tunbheauinieisuas
AALBNYY

8.5 AFHAUAINTNINITANE

8.6 DIUNDATLUIDUNIVINTOATY



-3 1A8.2 USQUauNes

A

a [

9. %o wwENa ALY kaANAIYEIDIMIITURRYaUNANGAS

9

Y y AL - - . -
a1hu Yo-dna - A 191397 dadu U
M9AYINIS
1| weaswun Tawes 919158 M. Wand U ATUATUNTILSA 2546
LU erans-nand | w.9inSe 2542
2| Wenys HauIA el Us.a. | Wand wadeaNwal 2556
FNENI1915Y WAL Wand 1.1 Tesln 2546
M. Wand u.Aauns 2541
3| wesialdy wwwa il Drre.nat | lon Physics lInnsbruck 2548
ANENI1159 University, Austria
WAL Wand 1. AWATUATUNS 2541
QGATE WEmans - Wand | wesunsunsilsn 2537
mala
4 | weanmszng wmlngy 919158 Usa. | WEndUszend Wl 2559
AL Wand w.ATeslnl 2547
M. fnwrmans-Aand | LamwaiuAsuns 2544
5 | wNaNansen Noulses 9719158 Us.a. Wand UAWATUASUNS 2558
WAL Wand 1. AWATUATUNS 2551
M. Wand R 2548

10. @n1UNINNISHTIUNITHIU

WNINYRETINE INeIniNg

11. danunisalmeusnwiontsiaunidndudesianiansanlumsnaunuvangns

11.1 #0IUN1TINTENITWAILINIAATEEND
PUNTOULNSAANSIRATZEY 20 U (W.A. 2560-2579) AoVt Ussimeaiiaany
ffuns sfada Gefu  Duussmaiamnuds femsimuaafguasegianeiios dahlugnis
i aulnefinugy uazmeuaussmeuien1susadawauszloviuvisud lunsfiaziamn
AR afreeldsziuge Tnedleienlustunseundnnisveunuimuiiasughonasdany
wisAatun 12 iflgagatiudiey fe 1. Sandnuivgnvouasughonelfisietsmellosannuny

q

W asygiakasdiauwisdatuin 9-11 2. aulnedundsdrdglunisiaundszme lnedl
anwauzdAy 5 Usenslann daudgirganizaiu dvinwelun1sAnedinsigi dnuan
a519@55A TANWAITNIUAMUUANAI LazlignEunI93e595Y 3. YUY NAUTEVIEIAY NALENYY

LaENIASTIUAUNUUIUSLNAVUNANNIT SRR T SISURAYRU LazTusuralselevian




-4 - 1A8.2 USQUauNes

A

s 4. dnsiamngaysanmsssninmthenungaiuidumdn was 5. USudunguung
wazng seieusineg Wigedemsduimdeunisimunlunnseau

v

F9TU @0NUNTTAINSUAS UL UAINTNAABNSHAILIUSEIALLDUIAY TALLRANIL D198

[

mmﬁn‘wﬁwmqLwﬂiuiaﬁashqﬁnﬂizimL*fJuﬂaJLmé’miyﬁuaammﬁnwﬁmmLﬂswgﬁmmz

Y]

Wasuwadiidinuaznsiey suldun 1. m1sUFTARdsia (Digital revolution) ¥il¥iAnga

aumaﬁmﬂu NN wmamq (Internet of things) 2 MsingePReNVNsd 4.0 (The Fourth Industrial

<

Revolution) aztdueafitnsldmaluladlunsyuiunisadaianun saeiinsasunlassudan

9

wiinn1Insal Ae 1. nsidnddenugaizvedlan 2. ussnurinvalazinnuasaanIEn

Y

QEUAUAALI IR BEAEANY 3. AnsvEsuamsorulivindoufuvenos
RutuetnasILE wmsgnsuf)iRenaminssugenavinisy 4.0 uag 5 mawnAoulnaveinszud
mmiiﬂaﬂmamiwﬂum“ Inea mm‘umimawuﬂammwmmmmm AYSTINYR AL
mms‘umammu Vildausauiionedruiiiaududusiniy tiedennassenineseina
Lﬁ'mﬁumim?{auuﬂaqamwnﬁmmmw%‘mmvﬁm%’u S0 sTuveslanuds A,

a v A ¥

2015 umsiuuafiryenisiaun g uvedanlusn 15 U $ramih

a

MsmuINsAnwuasiisdafnenmlunssdayaainsifanuianuauisauay
anissey Fududsddyuasiinnudndudensiaundsema faaoandesduitmnoygnsaans
YBINTENINANYITNIT  WHUNAYNTVOIUNINGFeTinEa waztdmunggnsAransuas
nsensinermansuazmaluladfidunisdauaiuuazisadamsimuri dsausuineaans

a

waluladuazuianssy Idundeweausena sI09In15a519A0AsEnTnbaziauINISISous

Y

€

nguineraansinalulad wazuinnssubiidudinugiuanudivermans Wanddu
Angrenansuvusnisidrfydoanuiivimansegia iesnnifsidostumnaluladuas
gnamnsIIMa Ay fatunmskanyaainsiiianuieuansnanznd uingmans
and3adudsdfannlunsiauussna
11.2 #0IUNTAINIINITNAILINISTIANLAL TUUS T

MINauNULazUSUUTIdngasa A dsfensiuasuutamnadin Jausssu uazns
fimumasnuinemansuazmaluladfioiyiivihogesasilutlagiy maiaundngas
Wieliaanndasiunisivdsunladaduiesniu uaﬂmﬂﬁﬁ@%ﬂﬁLﬁ@ﬂﬂﬂﬂﬂiﬂﬁﬁaﬁaaEJ'NimL%’J
YBIRAAIMNTIUAY ABLAATYMINITVIARARUNEIIULAENTNYINTTTTUYIANA8 YA
anunsaisne wanivin s dudesduaiuatvayunisinymsininemanfuazmelulad
duadvinuzuarUgniliansssy Sessaniigniosidlududsauuazmsldmealuladfiaonados
fuitvesdsaulne TasndngasusuussiiduununsGeumsaeuiliinnudiain g wasiund

= 6 6 1 a Uk v a wa al o o
1N1TYIUINTTANENIUTEYNARINE Lﬂmiamaimmluiwawgum N5 LAZUNNWLNITNINIUAY

)

L Yaa ¥

ﬁ’]EJ%‘U']%Wi‘LJﬂWﬂQG]ﬁ’]%ﬂiill%%BWﬂ’l EN’TL!GUEJ\T%:@ nszAuUlitanAuAI LLauﬁ'WiJ’ﬁﬂLLﬁ’N‘Vi’]ﬂ’J’]ﬁJi

q



-5- 1A8.2 USQUauNes

A

AIUAULDY LIBNEAYARINTNLAIINAINITARANIENIE A1UITOAATIIATIZY FUATIEIDEI
aSvassAnazuiUgnndaysannisanuduasinaluladle uyaraiifinusssy asusssunasdl

[y

Ananinluniswauinueslaog1wunzaunuIntinvesdenulne

12. wansznuanda 11.1 uaz 11.2 demswanmangasiazalnunedasiuiiusisvesaniduy

12.1 MSWAIUMANEAS
HansgnuanaaunIsainteuen vililinnudndudesiaumangaslugagnlid

Anen1n wavarusaUsuldsun1uitauinisveanalulagniaing mans n1sNanyAaIng

a a ¥

Ingreans a1v13¥iand FedealinuneunazuiRanulaiui daiug Ussaunisaluaz
ANeNINIUNISHAILIAULD I LA AUANYUZIUNINIIA LIV INSaE TN sauludanudnlalu

HansEVuveInemansmaluladdedinuuazdosuuRnust1eiinnessuatesssy

o

(1) Wwu/asinangaslineuausenudein1svesUsemanuidiauluniasy

LavloNTUYIeNIAgMAIMNTIN waznMIaimsiUAsuuUasdanndouuay AeitinssssuvAT
Rertestuinermans a1viviidnd uasmevauesdennisuuUasosdsaulan sauialy
anudrAgyluiesinvenisufURausazaiuisasiiausuAugduldd wunisiianuily
UszynaldliinUsslovisedenunsoyuou

(2) ﬁmiﬁwuméfﬁi’@é’mmmgmuaz@mmwmiﬁﬂwmmmaummgmqmqﬁﬁ
seuUBnyees anuTinemansuazadamans we. 2554 Welmieuldtumasgiu suiedal
fnsuseidununnlunisinnis@nvinamdngns Taednssunisuszfuguainyiinihfidfu
Annu uarUseilunanisaiuay

(3)  fmsdfinvieusuneinlfinunzauedsasuane ieliaenndesiunsou
UINTFIUAMIANSANY I IRLaE TR N TR I ansasnalulaguasseineg

12.2 aaigndasiuriusiavasaniiy
n&ngmsisadunisdatudiniiiainug ewauisoniuiidnd dausse

2395554 wazddnen1nluNIIWAILIAULEILATAUANYAUZIIY AU N1 hazIvTn LiveLdy

o A ! v

masdAglunsiauIUszma auuleuisuasNusAveINMIING 188 NY9d N1TRUINIIAIY

T v

Wemans wealulad wazns3dy waryssrsaldsulunisaiadudninnnuasing



-6 -

1AD.2 Usuey1es

13. anuduiusiunangnsduniUaaeulunne/a1v13¥19UvaNmINe Y

13.1 nguivy/seinlundngasinidaseulasans/a1v1391/vangnsau

13.1.1 wiwndvAnesialy

TanvangnsszAuUTY193vemnIINg aeingu AeaseuneIulunuinin

Anwvialy 1uau 30 wihedn neuualu 2 nqu el

13.1.2

1. ¥109AU

1.1 ngunsldniw

1.2 NQuUysaINIg

2. 3¥1a9n

2.1 nauindeduiaen

2.2 NI LEen

NUINIYUANL

AMUFIUANEANINGPNEASTALANNAIENT

0202111

0202112

0202203

0204101

0204102

0204191

0207101

0207191

0209101

0209102

wARANE 1

Calculus 1

wARANE 2

Calculus 2

aﬁaﬂﬁugm

Fundamental Statistics
wiiug 1

Fundamental Chemistry 1
Wil 2

Fundamental Chemistry 2

Ufuinisiainugiu 1

Fundamental Chemistry Laboratory 1

NaNTIINEN 1
Principles of Biology 1
UURNISTINeN 1
Biology Laboratory 1
Wand 1

Physics 1

Wand 2

Physics 2

U 18 wAn
U 9 nwdn
U 9 WUIYAN
U 12 wUwhn
WU 3 wwdn

I 9 BN

U 28 NUILNA
3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)



-7 - 1A8.2 USQUauNes

A

a wa

0209191 UjUANsWENE 1 1(0-3-0)
Physics Laboratory 1

0209192 UfjuRnsHENd 2 1(0-3-0)
Physics Laboratory 2

13.1.3 NANIVINITYUINNNANTATOU

q Y

Laidl

13.2 nguivysednlundngasnilageulinne/a1v13v/mangnsdudeunisey

Jfuguamesuinemansuazadamans  $1usu 8 whein

0209101 W&nd 1 3(3-0-6)
Physics 1

0209102 #and 2 3(3-0-6)
Physics 2

0209191 UfjuRn1sHEnd 1 1(0-3-0)

Physics Laboratory 1
0209192 UfjURnHENS 2 1(0-3-0)

13.3 N1SUSHISAANIS
13.3.1 W n@EnwMll Avrualienasduseanasnfaiunudvnmsuasd@ I udun
VL@T%’mJawmamﬂwﬁwmé’mﬂuﬁaau Ingdisesesnsuinlasuteuninglimiuauaiiuiznis

Dudifiugua wazkhedvinisilugusvaunu

13.3.2 mnmyenskazIniiugiu sulaveulasausinenmans Aelulnduly

ANULHUNISIT U



14. A27UIUABNIAIBTINISNUNUIYIIUDY

11A9.2 USuu19s

A

KUY

TAseaN1s/Aanssy

1. U3En 1w Inan (Ineuawd) driin Jmiaguin

FIUMSFEUINTEUIUNTHENYITlD
ganlEN1NSUNNE AN
s 4 U

1ASINUAENINENENL NIV U

NAYAFINNTIN

a

udgntiesineinialaianyiunnuasilangueen

e

nIugnenIng

a

FIUNIFEUIRATNI5YIIATINUATY

Y

aR@ndinendasiussuulankay

EN

U

. Audwaluladlaveuaziaguiand gudinalulad
?

Lo

b

)

nmselinduarAsuiinosunand uazAudun
Tumaluladwriaw1d Areladiunanunmun

a 1 = 1 a
INYEENT LA AL D LAITR (@INT.)

FUMTFEUSLaENTTIIATIIRY
an s ¥ (Y Y 3
malEndMNetesiunedanaans

AandBasiazdidnnsotind

¢ a a cs' =
. @Juammm%ﬂmsw 9 (UATAITITUINY)

NSURAIUINGNUNAWVULAZOYSNYNA Y

a ¥ o

FIUMTFEUSLaENTTIIATIIRY

Y

o
e a ¥ 2

NHFNFNLNYIVDINAITUN ALY

. @Mividnd ddndvinendnans unnIneas

a o (% a

wialuladasun3 JminuAssvan

FUMSsEUsiATeleldeuazn1TIN
lasanuIdeneidndvnaiiuianin

Aundsutugaasinalulad van

9

a0 8LkaI3ULATATOU (BIANITUNITU)

FINIAUATIIVELN

= v Y A A aw
Funsiseuinislidieseioiouas
Msiastulasseulultdnsy

NUITYAIUFN 9]

. waamuaﬁmwamﬁaia 7 99U WIETUUNTTE

GAKN

FIUNINTIEUTUAZNITY

'
a

1A NINENANLN 8T 9A157

ANans

. AudInermaninisunng 11

FIUNINTTEUTUAZNITY

s A

1ASINUAININENENL NIV U

[

9@




-9- 1A8.2 USQUauNes

A

N7 2 Yoyalanizvamangns

1. USwgyn anudAny wazingussasAvasvangns
1.1 YSugyn
Joyn 935530 thmswaundemansiland iosssunfuasdany
1.2 ayudAgy
WEnd L*fJu%‘mmmam%ﬁugmmuwﬁa FaFnwnAgafuanuduiudideliunam
non e lusssuud deassngmianauagzaa Wieviiauidila eSuie wagsinune
Usingnsninne Tngendenszuaun1smeinetemand daudszuueynayaguiifivuadnan
qunseilsiesruuruelvg Wy Snsna wenni Jvilanddaduitugiuvesmansdu wu i
FAen Imnssumans wagnguanuivdnuinermaniuazvalulad Sntaduiniiinlugns
UsgAnganAumealuladuazuinnssusineg deanansadrludszgndluningaanvnssy auhliAn
nsRaILImMIAUgaavnssus1ee) Tulantagdu
Fatuana3eiEnd anginemans uine1deinda Jajeimunanudubenis
Fmsamuidnduazidnduszend A18n13YTNINITATINENIAIUALAALAEUANNIINALN
sTsuTIRvRtLAazIIaIuIv Wilaudenndestuwazitansadladnenmansuausduald

a a (Y a ¢ 4

WisnanUuAnNIlaua nwusANaUseaanr9a1v1Iviand Alaua1u15on1991unneIvaeiu

9

[ f a a § v a wa [ aa s o Ao a v [ N
AANFATEAT BLANNTDUNT AYNUR WAINUNAUNU LLﬁ%Wﬂﬂﬁ‘UigﬁJﬂ(ﬂ@ue] TagnUunnfefuley

]

U U

MEANSTIN ITUTITUAIVANUITIEUT TN TNUAzARTUAUANNABINTYRsderLluau AR
1.3 SngusasAndngns/aadnunziudinifeUszesd
1. dendndadiafifanuanunsaldndnnismeildndlunisudtaymimiesssuefuas
dapy

2. WeNdnUngnilnNa1115095U18UTIN NSNS TSN ARIENENN1INTENS

1%
=

yiehlulfifuiugulunsinudenieviniselussuiigetu

3. lenandadiniidanuannsalfianainsinermanslunsusengii jifeudiony
saludenaldodnsgndes munza uagusionsUasunameinusssuni uaz
wafmasdsnulaniidlutiagtusazuunliluaunes

4. \endnvudiniifianuaiunsaldinuenisntvilng nwdingy wazmalulad
a1saumea Tunsdanisuasysannisanuimainereans walulad uazgiideyan

Vioadiu eN15ai909AANNSkAz UL IRNTTUMN I UTENS



11A9.2 USuu19s

A

- 10 -

AsaeuiisuingussasAvamengnsiunan1siteuinaanisnazinliussg

[

AQUITASAYRINANGNT

IUILAIRYDMENEAT

a P

nan1siseuinAaudanainliussg

IngUsTaIRVBINANENS

9 Y

1. LeNARUUAANTANNAILISOLTNENNITN

Wandlunisuntynimesssuvflazdanu

ELO 1 @m150AT1zyt duasizit wagld
nanAINIRENElUNTUAT YNNG TTUYIR

wavdanule

2. LNONANUUARNLAINUEINISOBTUNY

U31N4N190IN955TUVIRFIENENNISNIINENE

[

wso Ul dunugiulunisfinenenievinive

[
=

TuszAunasy

ELO 2 anynsaihanuiunesuieusngnisel

PNIFITUBIRAINANNSNINENE K30
i lUlddunugulunisfinenenservinide

[

Tuszaunaadula

Y

3 fendnvudiniifnuauisaldianainig
Inenemanslunisusengiufdinuiiongsiuly
danuldogragneos nunzay wasviusonis
UABULUAINIAIUSITNTR LasnaThvosdany

Tannsludagduuazuuiliduluauian

ELO 3 @nusaldlanafyainedmanstunis
Usengaumuiioatsniludenuldedng
gnABdLamgay

ELO 4 @nansanaunnuLadliiumonis
Wavuwasluagtuuazuunldulusuan

PNPUTITUTP  aznadInvasdanulan

4. \fiendnTaudindfinuaiuisaldinwenig
nwlng awdangy uazmalulagaisauine
TunsdnnisuasysuNIsANIMEIneImans
walulad LLazqﬁﬂzyapﬁmﬁu Wien1sasnsesd

ANUTHaTUUTINTINN A UTANS

ELO 5 @nu15alvinuyenian1eine
A3INgY wazmalulagansaune lunis
doansuazdanistayaieaumenuildnd
wagidndussyndla

ELO 6 a’lmm%’mmiLLazyiimﬂ’ﬁmmimq
a & a a S
emans walulad uazniidyyvieanu

WBINUUIRNTTUNI9UNENELS




-11 -

AT MUNKANTTEUSTIAIANIS (Expected Learning Outcomes

11A9.2 USuu19s

A

: ELO) v@4uangns

HANISSEU | Wan1siseu; | Bloom’s
o i‘lﬁbﬂﬂ LANIEEIVT | Taxonomy
NaANTSIEU3 . 3
(Generic (Specific C:U AE TQF
(Program Learning Outcome)
LO) LO) AF
P
PLO | Outcome Statement
ELO 1| @13n303nsedt duasent wag 4 C 21,22, 23,
lanannismai@ndlunis 24,31,32,
uAtenmssssufuazdaula 3.3
ELO 2 | anunsadinuiunesuy 4 C 2.1,2.2,2.3,
U57N9N15UN TN IR 32,33
wdnnsmeiand viseuhlulddu
fugnilunmsfinwdenionide
Tuseduigeduld
ELO 3| aansaldlanafnainenmansiu 4 AF 1.1, 1.2, 1.3,
MsUsEngRUiURRuLeeg Ty 1.4, 1.5, 4.1
demulangegndeiasivangay
ELO 4 | @unsaimunuesliiugenis 4 AF 3.1, 3.2, 4.1,
Lﬂ%"sml,maﬂuﬂmgﬂ’uuazLLmT,ﬁaJ 4.2,4.3
TuauAn N AIUGTIUTIR uag
wadnvesdsaulan
ELO 5| @unsaltvinwenianiwilng v v P 5.1,5.2, 5.3,
193N wazmAlulad 5.4
ansaune lunisdeasway
Jamsteyailonumenuiiand
wagidndussyndla
ELO 6 mmm%’mmiLLazuusmﬂmimmi 4 P 2.1,2.2,24,
MEIneenans mealulad wazqll 3.1,3.2, 3.3
Hoyuvioshiu eauuimnnssy
meuiandla




-12 - 1A8.2 USQUauNes

A

Y
A a

AUAIANIIVBINAANSNSISBUSaAUTN5ANEY

Uil e EGHEET)
1| - Sussdfudiliviudensdsundamisiusssumiuasnatnvesdsaulan vislutiagiy
wazwwltuluawanle
2 | - flanedndiermanslunisussngaufiRnuioogsanludnsliesugniosnasiminga
- inwemsmwlng awdangu wazmaluladansauma lunsdeansuazdnnistoya
WenumsiuilEnduariandussgndls
3 |- ATz dueseit dagldnannisnmsi@ndlunisuidamnissssuefuazdanule
- guneUTIngmseinesssurRmendnnsmeiand viedrluldduiiugilunisinuse
yievinideluseiuigeauld
4 | danisuazysannisaiuimainenmans walulad wazgidayaviesiu ieidila an
a519a596 wazimwuinnssumesnuiandla
2. unuWmuIyTulse
WHUNTTAAILY nagmns wangw/fanied
WaguuUas
1. dmsUsziliunanis - TAeUszdiunisseunsaewiny | - NansUsEliuAuinela
JANTsISEUNITARUYN JEUU NIANTTIUNTHOU
NI NNASEUEY | - grersdiaeuinamsUsaduin |- une3 - 7
vwansusiiunlil USuugeamsiseunsaeu

nMsUTuUTauasimILINTg

- finsddSuRavaUNaNanIOLa

danasunisaou LAEANANUNANITIANITIEUNTT
AOUVDIAUIDNTE
2. sinuwazUTul e - gounuANNANIUTEITNTR | - NaNSEUBALAATILYDY
wingnsvn 5 U wazliUndin Undnuazlddaudi
- aniulasansusudss - 18UMIUTUUTIVANERS

VANGATAUNUNNTTUTOS

U9 @na.




-13 - 1A8.2 USQUauNes

A

NUIA7 3 ITUUNITIANSANEY N1IALTUNT LazlATaTavavnangns

1.  STUUNISIANISANEN
1.1 53UV
szuUInIAlae 1 Un1sanwwuseantdy 2 n1an1sAnEIUNR 1 A1ANISANWIUNR

Tszeznandnuludesnin 15 da

1.2 n3dnn1sAnwInIAgiou
laid]

1.3 nsiiguRgwmugnnlussuuniIniag

Laidl

2. NIANHUNITUENEAS
2.1 Juartunisanunisisaunisaau
= Ql' & a )
AALFEUTN 1 WoudmAL - SuiA
ANALIEUTN 2 WOUNNTIAY — WOBAIAL
2.2 aAnantAvasgidnfne
2.2.1 dudansAnunseauisenfnunoulatsaisandylusunsuiuine mansiay

= a a 1

AMRANENS 30T NLUWNANMINGNFETNEUSUTDY (BInnd UAD.1)

q

(NAKWIN )
2.2.2 fipaandfilulununaeinssuidamudevifuamivedeinga 19e
NIANITTAUUTYYINS W.A. 2559 vMafl 3 a7 12 (NANUIN )

2.3 Jgymvaslidausnidn

1%

Handrulugurannuvatsaa 1 Tudnusunanaenuy Jaginliduanszgnunonisiseulu

o9

edvvemdanansingimansiuda @a1913¥Wdnd uenanilddne1alilynin1susudn
Wesnszuunsieulussrudseufnuiwasseaugaudnwidanuwansieiu

2.4 nagnslunsadunisiveudleteyw/dedinvesiidalude 2.3

¥
v A

Jnlrdin1saouaS Ui oUSUNUFIUIWIVIMTINEFIERTuaLANAAIENT wasllszuy

e = = v o ° ian
E]'WQW?EJVIIJ'ﬁﬂUWLW@FLMﬂ']LLU%UWLLﬂua@]



- 14 - 1AD.2 Usuey1es
2.5 wrun1ssulidauazddnsanisanunlusses 5 Y
v 54 Iurudanlundazdnisfin
eAUYUU
2565 2566 2567 2568 2569
T 1 30 30 30 30 30
T 2 i 30 30 30 30
FuT 3 : i 30 30 30
FuT a 30 30
39U 30 60 90 120 120
Arndnazasansinen - - - 30 30
2.6 UUTTUIUAULNY
T uUsznatusgliuarseinevoaminedeinda musivasdondel
2.6.1 sulszanusesu (Muae : un)
. Yeuuszuad
5185
2565 2566 2567 2568 2569
ANRINZIUYY (WUULHNNENY * 750,000 1,500,000 | 2,250,000 | 3,000,000 | 3,000,000
IUUTLEN) * 2 AAEEU
SIUS185U 750,000 1,500,000 | 2,250,000 | 3,000,000 | 3,000,000
Arsssueun1sAnemndteniaieuas 12,500 U Aaaanangas 100,000 UM
2.6.2 9UUsEAUFI8RY (MUY : UIN)
. Yaudszana
518978
2565 2566 2567 2568 2569
1. quyAaINg (R, A9 920,750 | 957,580 | 995,883 | 1,035,718 | 1,077,147
Uszdn, Aanadaasn, ganyu
AlgIeyAaINg)
2. QUANIUNS (Anaulnuly 200,000 200,000 200,000 200,000 200,000
GRE[IRERGE))
3. 3UaNu (ﬂj‘ﬁm‘ﬁ) 100,000 100,000 100,000 100,000 100,000
4. JULTWQW/TH‘LJ (GESRRFIZRN 9 200,000 200,000 200,000 200,000 200,000
VBIVANGAT)




- 15 - 1AB.2 USeyay oS
. YauUszaunm
318318
2565 2566 2567 2568 2569
i’JﬁJﬁg\‘iéIu 1,420,750 | 1,457,580 | 1,495,883 | 1,535,718 | 1,577,147
IuULEN 30 60 90 120 120

USEUNUAISISULHENNISANWLMNNAER (Aw:U) 25,000 U

2.7 S$UUNNSANE

WUUTULS U

2.8 maisulauniiein 518391 wazn1sameilsudruaartuaaufinm
NSEUTIEIV L‘ﬁ’e)%w@ﬂﬁ’]@%U’lﬁli’]Eﬁ“U’ﬂUi’]EJ%GUW‘ﬁ‘UE]LﬁEJUf\]S(;le)QﬂiE]UﬂEjZJL'ﬁ@‘lmﬂaﬂ
mosueeivmulasiadiddadeadeulitesninfosar 75 meiveudonduseiviiaas
weideuaudaldiiu 5 9 warldfussiutulisngt ¢ wielesumszsuduliinndn 2.00 was
ulumudetsfunminenderinga 91dhe msfinwiseduuSynd w.e. 2559 nadl 7 98 30

99 31 U9 32 U9 33 Warle 34 (NMANUIN %)

3. WANgATUATeNRTYLaau
3.1 ¥aNgns

[ a ) a a aa & @ [ =
NaNgATINGIAAATUNYIN a1 v IWand Wunangns 4 U

Y

3.1.1 FuIUnERATINRGRANANENAT laitfounan 138  #U2NA
3.1.2 lasea¥eavdngns

n. wuadvdnwnaly laitiownan 30 WU2eAn

2. NUINIVUANT lidewndn 102 wuaehin

3%wﬁu§1umwwzéﬁu%mmam%uamaﬁmmam% 28 mhgin

L8N laidaenin 65 NN

A109AY 44 wUYhn

Juden laideani 21 wiagha

v UsEAUMIR UG UR 9 vIein

A. VNNV URDNLES lsitiewnan 6 wuqein




- 16 - 1AD.2 Usuey1es

3.1.3 g lundngns

n. KunIgIAneIN2lY Tsidaanin 30 wuaenn
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ngun1sldn 9  viein
0000111  awlngdwmsuaaudny 3(3-0-6)

Thai for Higher Education

0000121  mwdanguituguludiauszdiiu 3(3-0-6)
Basic English in Daily Life

0000122  MseumazdEun WISINg Uiy 3(3-0-6)

Read and Write in Basic English

NRUYIUINIT 9  weia
0000161  AANTIA 3(3-0-6)
Quiality of Life
0000162  AswandoufunsAiiudin 3(3-0-6)

Environment and Lifestyle
0000261  AspudsBunaziasughaneliies 3(3-0-6)

Social Sustainability and Sufficiency Economy

AYHen laidaenin 12 vU28in
nguIvIVIAULADN 3 wdqwna

LADNINNT LIV
0000262  vinguAnYI 3(2-2-5)

Southern Thai Studies
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0000164
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0000166

0000167

0000168

0000169

0000262
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\dananseIvInNgun1slEnien
ANILALIWUTITUNIN

Burmese Language and Culture
AL TAIUGTTUIIAUNL
Vietnamese Language and Culture
AYUAL IUUFTTUNING

Korean Language and Culture
awuay Tausssudg
Japanese Language and Culture
AILAZTUUTTTUIU

Chinese Language and Culture
MaYIRUSIIINANY

Malay Language and Culture

1HNANTIWIVINGUYTUINTSG

Mo Teu

ASEAN Ways
vanUSYuazAauianTRILTIn
Philosophy and Religion Principles for Life
Development

yudad guils fanas

Audio and Visual Art Appreciation
T AuTIe

Electricity and Life
2NIHeTINLaTAIINY

Food for Life and Beauty
mMssuLiieTin

Reading for Life
ﬁmuazﬁummmﬂﬁaaﬂmw

Sports and Recreation for Health
NndaAnY

Southern Thai Studies

1AD.2 Usuey1es

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)

3(2-2-5)

3(3-0-6)

2(2-0-4)

2(1-2-3)

3(2-2-5)
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0000263  Afuvuviosiu 3(1-6-2)
Local Community Ways

0000264  LATHFANANTUAZNITIANTT 2(2-0-4)
Economics and Management

0000265  AMEUAINIE01NS wazNdaan AumsaLIRaA M 2(2-0-4)
e
Food and Energy Security for Quality of Life

0000266  ATHNIATINETIA 3(2-2-5)
Creative Economy

0000267  viruAaduazdiAnIing 2(2-0-4)
Visual Art and Music Appreciation

0000268  nsillesnisunasasing 3(3-0-6)
Thai Politics and Governance

0000271  ns@nwiieasearudunaidios 3(2-2-5)
Civic Education

0000281  WirudAnwiensiGouinrwuas Sausssy 3(2-2-5)
Visual Education to Learn Languages and Cultures

0000282  WATANITANLIIATNLAZN1TAAFDIALE 3(2-2-5)
Technique for Photo Retouching and Video Editing

0000283  waluladdviailensisous 3(2-2-5)
Digital Technology for Learning

0000284  HpyayuseAnduazdumedidnasnas 3(2-2-5)

Artificial Intelligence and Internet of Things

U. NUINIYUANL Laitiaendn 102 waenn

Avruguawiiuingransuazadnaans 28 wefn

0202111  umaAaA 1 3(3-0-6)
Calculus 1

0202112 uAAANH 2 3(3-0-6)
Calculus 2

0202203  adfiugu 3(2-2-5)

Fundamental Statistics



0204101

0204102

0204191

0207101

0207191

0209101

0209102

0209191

0209192

BLIIBN

0209201

0209202

0209211

0209212

0209221

0209231

-19-

ad
bANWUTIU 1

Fundamental Chemistry 1

WATIUgY 2

Fundamental Chemistry 2

UuRnisialinugiu 1

Fundamental Chemistry Laboratory 1

naNTIINe 1
Principles of Biology 1
UURNTIINe 1
Biology Laboratory 1
Wand 1

Physics 1

Wand 2

Physics 2
UfuRn1sWEnd 1
Physics Laboratory 1
Ufusn1sWa@nd 2

Physics Laboratory 2

Ay1U9AU

Wandgendinaans 1
Mathematical Physics 1
Wanddspdinaans 2
Mathematical Physics 2
nafans 1

Mechanics 1

nNafEns 2

Mechanics 2
QUUNAANANT
Thermodynamics
Msdunaady

Vibrations and Waves

laidaenin

1AD.2 Usuey1es

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

65  WUWNA

44  WUIWNA

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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0209331  waliwaniuii 1 3(3-0-6)
Electromagnetism 1

0209332 waiwanluil 2 3(3-0-6)
Electromagnetism 2

0209341  Binnseindilesdu 3(2-3-4)
Fundamental Electronics

0209342  Vinwulwawasndnniswesesileineneans 3(1-6-2)

Workshop Skills and Scientific Instrumentation

0209351  Wandunulnl 3(3-0-6)
Modern Physics

0209352  nafAASAIDUAL 3(3-0-6)
Quantum Mechanics

0209391  UFtRnsiAndtunan 2(0-6-0)
Intermediated Physics Laboratory)

0209392 UftRnsHANdTug 2(0-6-0)
Advanced Physics Laboratory

0209393  dUNUIVNWENE 1(0-3-0)
Seminar in Physics

0209421  WaANALTIEDH 3(3-0-6)
Statistical Physics

Ay naan Tidaenan 21 wueia

NGUIYTAAAENS

0209361  Wandanurveeuds 1 3(3-0-6)
Solid State Physics 1

0209362  Wandanurvesuds 2 3(3-0-6)
Solid State Physics 2

0209363  Wanddan 3(3-0-6)
Materials Physics

0209364  Jaguilu 3(3-0-6)
Nanomaterials

0209365  wnaluladansiisiah 3(3-0-6)

Semiconductor Technology



0209461

0209462

0209463

0209301

0209333

0209334

0209343

0209344

0209431

0209441

1001437

0209371

0209372

0209373

0209374

-21 -

Fanuiluwimvanuazn1suszens

Magnetic Nanomaterials and Applications
HANINENSIELDND

X-ray Crystallography

NIMANWULLANIZ VDA TUES

q

Advanced Materials Characterization

a a

WA NEndTasazdidnnsating

]

G
RGNV
Computational Physics
AAuAEnS
Optics
Wandlawes
Laser Physics
AImeadiannseiing
Digital Electronics
lulaspeulvsamasuaznisussyna
Microcontroller and Applications
AUAEN TUOINALUIY
Thin film optics)
ddnwselinddwiugaavnssy
Electronics for Industry

nsangesgliihuazimalulaguuiusali

Electric Traction and Rollingstock Technology

nguIvWandvasszuulanuasnasenu
sseliand oy

Introductory Geophysics

onfening o

Introductory Meteorology
MFERSLg Y

Fundamental Astronomy

2NN

Hydrology

1AD.2 Usuey1es

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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0209381  wAlulagwassuay 3(2-3-4)
Wind Energy Technology
0209382  WANIUSIFDINGLAZNTEUIUNITNNAUTOU 3(3-0-6)
Solar Energy and Thermal Processes
0209383  wadgsuzuazn1sUsENd 3(3-0-6)
Solar Cells and Applications
0209384  wasrTnauazdonEsTanm 3(2-3-4)
Biomass Energy and Bio-Fuel
0209385  wawuUlasiasy 3(3-0-6)
Petroleum Energy
0209386  NILUIUNITNAEAND 3(3-0-6)
Plasma Processes
0209471  WAndFwIndon 3(3-0-6)
Environmental Physics
0209472  AIRUANIITIIUYIA 3(2-3-4)
Natural Disasters
0209481  wawUdNAGYS 3(3-0-6)
Nuclear Energy
0209482  wialuladgyaniakaznisussyns 3(2-3-4)
Vacuum Technology and Application
A UTEAUNEIR U TR 9  wilein
0209491  1As99uAden9idnd 3(0-9-0)
Research Project in Physics
wazdonSouanaedvseluisuu 6 mhedn Inefinsdsefiunadu
Foydnveal oall
G Mu8e T2AUA
S wneds szauduiinela
U v seduliduiinela
0209492  AnUszaunisalIvaniland 6(0-18-0)
Professional Experience in Physics
%30
0209493  @nfafn®) 6(0-18-0)

Cooperative Education



-23 - 1A8.2 USQUauNes

A

A. NUINIYNADNLES laidaenin 6 wdaenn

U Aa ) A

AU lmasnsauseIAadeuluurnIneadeinBursawaontsauiv by

' [ 7
a v Y v A

an1dugauAnwidu TneauiugeuresanuenssunsUszdnaneIvangasdein Mellsedv

v = o a

sanandanduneiviamzdousoulussoznaliiiu 4 ¥ dudaTunvelay



- 24 - 1A8.2 USQUauNes

A

AUNNIYVDITWE IV
wvsriaUszsednildlundngns Usznoudelay 7 vdn farumanedal
LAYTAEADINANLIN WNBHY  LavIREAME
@y 02 neds  ANINIAIEns

]
=

WRYUSAENANTNANUNATE  NU19RY  LavTREaNv1I v

@Y 09 mnetls  awiviEnd
lausananiiv wanee  ulinsou
By 1 yanefe  Sul 1
@Y 2 vaneds Ul 2
Y 3 vanefls  udd
@Y 4 vangds Ul 4
iasananiivn MUER  MNIRIYIMTONGNIV
av 0 N8 ﬂfjm%ﬁ\lﬁﬂﬁﬁugmLLaz?\lﬁﬂﬁL%qﬁmm
@Y 1 wnedls  naudvInamans
@Y 2 wnedls  naulvIRuvNaransLasiandL3ain
Y 3 vinefls  nauiveduuazimanlyidi
Y 4 winefls  nauivdidnnsednd uasiedesilotn
@Y 5 wneds  naudvAndunulnl uavngufAleudy
ey 6 wnedls  ngudvidndvesanuzvesuduaianmans
w7 wnedls  nqulviandvesssuulanuasivase
Y 8 mnetls  na@ulvImdInunawLas NEndwdanues
@Y 9 wneds  nauIvUHURN AN dunun wazlassuiand

LAUIRERENgAYing nete  a1dusieIv lunsasnaInIvIEenguIY



3.1.4 WAAIWAUNITANEI

-25 -

11A9.2 USuu19s

A

nangasIngrAansindin a1913vnEnd

wileinsunaaanangns hiteendn 138 wiqena

(S
D

T 1 naGeui 1 niagin P 1 Al 2 nagin
vanAndnynaly 9 vanadndnynaly 10
ngumslgnien 6 ngumslgnien 3
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0202111 umaRdE 1 3(3-0-6) NNV NN 10

0204101  edtilugu 1 3(3-0-6) Avriugiuanizdu 10

0204191  UfTAnsafifiugu 1 1(0-3-0) 0202112 uAaARE 2 3(3-0-6)

0209101  Wa@nd 1 3(3-0-6) 0204102 mﬁﬁugm 2 3(3-0-6)

0209191  UjURN1sWENd 1 1(0-3-0) 0209102  #&nd 2 3(3-0-6)

0209192 U{URNsWENE 2 1(0-3-0)
SAUNUEAN 20 5NN 20
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A andedu 6
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Thai for Higher Education

msldmulneionsdnunlussiugaudnw fausseremainins dulaa
asuaiy uaztnausfionisuaniedou Anwiduaiiniiuiainniseudedsiniuas
dodidnvsotind At duanedt tiausfenmsyanazmadeulnediiinusssn a3usseu

LALUNTMIUNISERENS



- 27 - 1AD.2 Usuey1es

Thai language used in studying at higher education level, listening to
academic lectures, gasping main ideas, summary, oral and written presentations; a search
for knowledge from reading publications and electronic media; analysis and synthesis of
the knowledge acquired from the search with oral or written presentation in line with

ethics and codes of conduct in communications

0000121 awdenguiuguludinusesiiu 3(3-0-6)
Basic English in Daily Life
fla wa 810 uazdunmwssnguluaniunisaling q Tnewdunisila ya enns
doans
Listening, speaking, reading and writing skills in English in different

situations with an emphasis on listening and speaking communication skills

0000122 s unazdsunTwSanguiugiu 3(3-0-6)

Read and Write in Basic English

NANNTT NAIBNITBNUKALTEUNIIINGY HNaulazilsulszlealaztonin
& 9 Wionseansludinuszsiu

Principles and strategies of reading and writing basic English with a hand-
on practice in reading and writing sentences and short passages for communication in

daily life

0000131 APILAZINUSITUNLN 3(3-0-6)

Burmese Language and Culture

Myt szuuides wazszuuhensalnemainesfuildluiinuszsiiu Tae
AnnisilanaznsaluusundenuTanusssuna

A study of basic Burmese vocabulary, sound and grammar systems used
primarily in everyday life practicing listening and speaking within the Burmese social and

cultural context

0000132 ANYIHALINUSTTULIYAUY 3(3-0-6)
Vietnamese Language and Culture

ANFNI SEUULEEY kazszuuliennsalnelaunulosnunlaludinusydanTu

lngrnnsite uazniswaluusundinuinusssuisauiy
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A study of basic Vietnamese vocabulary, sound and grammar systems
used primarily in everyday life practicing listening and speaking within the Vietnamese

social and cultural context

0000133 AIUAZTAUSITUNING 3(3-0-6)
Korean Language and Culture
e svuudes wasszuubionsalnteinmadesduludiausesiiu Tnein
Hawazaluusundenuinusssuniva
A study of basic Korean vocabulary, sound and grammar systems used

primarily in everyday life practicing listening and speaking within the Korean social and

cultural context

0000134 awazTausssudUy 3(3-0-6)
Japanese Language and Culture
fdwyt szuuides uazsruubensainunduudosiludinussdriu Tnefinits
nazyrluuTundseniansssudu
A study of basic Japanese vocabulary, sound and grammar systems used

primarily in everyday life practicing listening and speaking within the Japanese social and

cultural context

0000135 AMYIUAZIUUSITUIUY 3(3-0-6)
Chinese Language and Culture
vt szuudes uazszuubensalmesudesduildluginysssiy Tagiln
N3l wazn1snaluuTundinuinusssudu
A study of basic Chinese vocabulary, sound and grammar systems used

primarily in everyday life practicing listening and speaking within the Chinese social and

cultural context

0000136 AYIUALIAUTTTUNANY 3(3-0-6)
Malay Language and Culture
ANUsaTinwesldnwuangiientsdeansileiu nsiseuiussnel Aady

lanvimd 30¥nuazniivdaresyiuay
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Knowledge and skills in the use of Malay for basic communication,

learning about custom, arts, worldviews, lifestyles and backgrounds of the Malays

0000161 AMNINTIN 3(3-0-6)
Quality of Life

£ '
v ad v a

ArusiugIusardrt IR fuamn@indusiente 3ale iasugha deau
wayiusssn ulsuesy atainsvesdguasmalulaasaumaiidsmasonsiamnun i

Fundamental knowledge and indicators of quality of life in the physical,
psychological, economic and social dimensions as well as the government’s policy and
state welfares and information technology that have impacts on development of the

quality of life

a

0000162 fawadeuiuntsaniiudin 3(3-0-6)

Environment and Lifestyle

Jeym mansenunIsAsunlaminenssssuwh dunden Gnine) uas
Ko Indrilnuazeiosssumsdauinden Uszgndarmiuazimaluladasaumalunisin
pasAmesdaadey wagliuianssuiionsuidam

Problems, impacts of changes in natural resources, environment and
ecology as well as disaster, awareness and ethical concerns of environment; applying

knowledge and information technology in keeping the equilibrium of the environment

and innovative solutions of the problems

0000163 RRRRIGED 3(3-0-6)

ASEAN Ways

9AIsgAEns YrATugAuLS Anuluun dndnwalnnunainraly usannig
535UIARALIAUSTIU INUTEVIAY LATugRAUTEY IR yanadAy Uduiusiulannieuen
anunsaldagdunazunlililusunAnvesedou

Geopolitics, ethnic relations, backgrounds, diverse identities, natural and

cultural heritage, community ways, national economy, dignitaries, interactions with the

outside world, current situations and future prospects of the ASEAN
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0000164 wénuSvauazAauiNan WA ia 3(3-0-6)

Philosophy and Religion Principles for Life

Development

nzimdnusvguazmawinn o dedunuimnsdunstauinueaa iy
mensseuiidilafinudadumeduna mungufdidynieusvgn inadidnduniasesssy
maeudAgnemaw wywdivlan uysdiviyeduazaueniig q ludinuyud

Analysis of various philosophy and religious principles in order to guide
the development of persons and society by learning, understanding and thinking
rationally in accordance with the philosophical theory, ethical criteria, religious teachings,

man and the world, relationship between man and man including the values in human

life

0000165 vufald avils Hawag 2(2-0-4)
Audio and Visual Art Appreciation
afruasusadeulunisitrfenuiaudad aund waznineunsedrediviniu

pszmiinlunaAn @ansndingiest I9rsallugiuzduilanniedaiuayuiitinann
Promoting sense of taste for meaningful appreciation of visual art, music,

movies; recognizing the values of the art genres to enable learners in analyzing and

making critics as quality consumers or advocates

0000166 IlfAuIn 3(2-2-5)

Electricity and Life

sl ludinuszanTu anusosnslglniludsswne nansznuvssn1snan
Inihsiedaunden Tassadsalnih sunuumsnanlndi waznsduamlvlilutuEeu s
Usendalufiiluszuuuasaing ssuuuiuennia uasiededddluiinedndng q anuvaendoreanis
Tl ludinUseaniu RnujdRuasnsalfinw

Understanding of electricity use in daily life, the demand for electricity in
the country, the impact of electricity generation on the environment, electricity tariff
structure; forms of electricity generation and calculation of the electrical power for
household usage; electric saving in ligshting and air conditioning systems, electrical
appliances of various kinds including safety of using electricity in daily life; practicum and

case study.
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0000167 2SN TANUALANLY 3(3-0-6)

Food for Life and Beauty

DITUALANAINIILATUINIT AINUABINITOINITUDITINEY AMAINTIANY
N135UUTENIUDINNT @WﬁﬂiLﬁ@q%ﬂWWLLaBﬂ’ﬂﬂN’]ﬁJ Ui%Lﬂ‘VlLLﬁg‘UVlU’WI“U’EN’eJ’WI’ﬁLﬁlﬁlqsﬂﬂ’]wLL@%
A slinwagnalnvesansesngrinadinmiiinaseoguainuazamey maluladlunis
m‘%mLLasusi@ﬁmsﬁﬁm%’UmmsLﬁaqmmwuazmwmm {4AINBINIT NHWNIEBINNT 33}
nsAuATeUsinA winlluvewaiandndunemsiasugunmiazanuululagdu

Food and nutritional values for body needs; quality of life and food
consumption; food for health and beauty, types and roles of food for health and beauty,
types and mechanisms of bioactive compounds that affect the health and beauty;
technologies in production and packaging of food for health and beauty, food labeling,
food laws; consumer protection; current market trends of food supplements for health

and beauty

0000168 nM381ULNeTIN 2(2-0-4)

Reading for Life

Angruanunainy undsewus wadens 13oedu nieendedsiuiuas
dodidnvsedindsing q munrwals udniiausdeasulamnudfyanasiiotu WazdIAN3IN
Usegynalglugdndseiniula

Practice reading of articles, novels, short stories or articles from printed
media and electronic media according to the choice of interest, present the key

conclusions from the reading texts, and apply acquired knowledge for everyday life use

0000169 Awuaziunuinisiagunm 2(1-2-3)
Sports and Recreation for Health

ANNAIARY ANUFURUSVDIFUAINUALANTIONINNIING ViNwehasTiAUARALY

o w d‘

ﬂ’]iLduﬁﬂ’]ﬁ%fﬂ@@ﬂﬂ’]a\‘iﬂWEJLWE)E‘j“Uﬂ’]W AUITONNLATUUNUINT NITES LA ULAAGBU

aussanimnienie InufjuRfanssuinmiedunuinismuauaulafiowauianududd

' 1%
a 4aa A o

guanAkazyeanyia Junlatdnfn wsnuazU]uRRnung sedeu niin w1semvesiay

e eX¢

4
]

luusgendldfiunfinivesdsny
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Importance and the relationship of health and physical fitness, skills and
attitudes in sports or exercise; fitness and recreation including enhancing the physical
fitness test; sports practicing or recreational interest to develop a healthy and great
personalities; sportsmanship respect according to the rules and etiquette of players

applied to the rules of society

0000261 FapudsBunaziasugianaie 3(3-0-6)

Social Sustainability and Sufficiency Economy

Usrgn unfnnsivdsuudaditlve 3dlan nmsegsauiuludsaumy amusssy
\Aswgianelios Asugayuy Msfauedidy ngmneuazaiesssuiionsiuiudin
Vinwen1gRll ANNAndaseassa anuluguszneunis nmsussgnduaznisusudiluuium
denlan nstlAnwasugiagusulaglddennininuidaun

Philosophies and concepts of change in the way of life of Thai people,
global way, co-existence in a multicultural society, sufficient economy, community
economy and sustainable development; legal and ethical concepts in lifestyle;

leadership skills; creative thinking; entrepreneurship and adaptation in the context of a

global society; case studies of the community economy using social critique positively

0000262 indaufnen 3(2-2-5)

Southern Thai Studies

9158575ulnY Tausssuniald Useifaans Tusiuad 30390 Ussinel Wonssu
Aude Aavy Wmanssu n1saziduiiudiu Qﬁﬂzgzmﬁmﬁu deadreassdluniald way
ANuFuTuENIeTRusssunalafiugiintre gy lnefinwianiinssunaisuing) aa1duy
vingauandAnw Inedegiideyaiguu LLaszdaL%‘sJufluﬁaaﬁu

Thai civilization, Southern Thai culture, Southern Thai history, archeology,
ways of life, traditions, beliefs, arts and crafts, folk play, folk wisdom, creative entities in
the South and cultural relations with the ASEAN region based on the information
compiled by the Folklore Museum of the Institute for Southern Thai Studies, College of

Local Wisdom and local learning resources
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0000263 Foyuvudiasiu 3(1-6-2)

Local Community Ways

yuruLazavsyusy Boufideysannsiferduityusuiiesduniald naln
nM3UfufiaenadesfunTUAsLLYAMIINIENIN 0w 1ATugRa dAu LagTmusTINYes
yuwu NUsEgndlduumaUisgiasugiamelfissiiaenndosuudundimzveusas vy
filugmaiannuuudsiy

Community and community rights, integrative learning on local
community in the South; adjustment mechanism in harmony with changes in the
physical, biological, economic, social and cultural dimensions of the community; the

application of the sufficient economy in accordance the specific context of each

community which leads to sustainable development

0000264 \ATEFANENSLALNITIANIS 2(2-0-4)
Economics and Management
FTUULATYEND LATEEA1ARSIUNITANTUTIN ATugRanatied N159AN15AY
19 11380151981 NsRuLAENTeeN NTAU MsTRRATIEeu MsTAnisyAdnaw
nMsIANITALTaINTaY NstEmAlulagaTauwmA 238533ULaYANUSURATDU& AL
Economic system and economics leading a lifestyle, sufficient economy,
risk management, time management, finance and savings, investment, household
accounting, personality management, diversity management, application of information

technology, ethics and social responsibility

0000265 ANUAINIBIMNT UazNAU AunsWauaunwTin 2(2-0-4)

Food and Energy Security for Quality of Life

miﬁﬁumﬂmmw%ﬁm AuuAIeIskaznday lussiuadaidou YUY
ANuduTUSvRIAINTUAMIIDIMTLAENE I LA UM SHAUIAMA TR STUUNNTHE MB1MT
wasndinuvaden MIndne msasndy nsdanisnandanianisinessiiiedueimsuas
W& meldndn ansiedne Meldiasu Tununig washanssuiiedeny

Development of quality of life, food and energy security at the
household level, community relations in food and energy security and improvement of
the quality of life, food production system and alternative energy, safety food
production, management of agricultural products for food and energy, core revenue,

expense reduction, supplement income, recreation and social activities
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0000266 \ATEgNESNATIA 3(2-2-5)
Creative Economy
UIUINITUUIAMNARLATENEI AT IATUNTATleNAN walva ARl AIY

gINFENITARNEELLUY N15U18L91A1 N1THALTAINETSNTEIEL AITNAINITANIINITAATN

Suunmungundndust Jadelunmstuindouiivsznoulumemalulad anudesnisdud ns

yioufled uavAuANYMEYBIUIENBUNNS ﬁugmmiﬁmﬁ%mmiaﬁmﬁqmsﬁwqiﬁﬂuLG?N

a519a33A

Integrated creative concepts with creation uniqueness of product,
difficulty of imitating, increasing cost values ; weaving local culture, ability of marketing
classification according to products ; factors in driving technology , need of product ;
tourism, and characteristics of entrepreneurs ; ability of using fundamental thinking to run

creative business.

% av ¢

0000267 iruRaduazdifnidng 2(2-0-4)
Visual Art and Music Appreciation
arueuBsluaunukarauevesiruAaliuausifiannsailulduseloed

ilenseonuuULAE MIRALIAMAING I
The appreciation of the beauty and value of the visual arts and music

that can be used to design and improve the quality of life

0000268 nsidlasnisunasesing 3(3-0-6)
Thai Politics and Governance
"3UGMUWH’]S‘WUE)Uﬂ’]‘iLﬁaﬂﬂJax‘il‘VlSﬁgﬂLLﬁiaamﬂuﬁﬂﬂﬂﬂqﬁu nzUIUNITUlEUIBLAY

MIINUNU T55TTUYRY wssansiiiesuarnsidenda UNUINNNISLE0998983ANTNIAST NIA

gsnaen¥u N1AUsEYIvd Jynmdnnieanisillewagn1suinisssng naonauluIneniIsufsy

nsilesveslney
Thailand's political evolution from past to present, policy and planning
process, constitution, political parties and elections, political role of government;

business and public sector organizations; major problems of political and public

administration, including the political reform in Thailand
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0000281  siAuAnwINBN1sEEUEN LA TRIusTTY 3(2-2-5)
Visual Education to Learn Languages and Cultures
mwifﬁmé’uﬁmﬁummaaLﬁm SULUUYDINTVBLTIEN ASEVEMUTIPOR
melulssmauaginsUssma anuivonfleafiuraulaisnglulssmauagisUssna Al
Jesfuisrfudsay Yausssu nslénwvssne uagnmafumetoniiorsiuvuaswied
Basic knowledge about tourism style of tourism, tourism both domestically
and internationally, tourist attractions both domestically and internationally, basic

knowledge about society, culture, language usage, country and travel, backpack style

0000282  WMALANISANLAIAINWLAZAITANFDIN LD 3(2-2-5)
Technique for Photo Retouching and Video Editing

NANAITATNAINABLEU NITANUEININEEY m'ﬂ%l,ﬂ‘%'aaﬁaﬁugm NSFANINLANIY
g1 N33R MIUTusUnss msaiedenny msldvaiaiiay vannisaiednlowaznisanse
3Ale NMsdanisdrdiuvedarn msdanisesduseneuvean wadafwiwlunisudsuain wagnis
Tdnafinfivaudy 4 nsadansindeulneerdvinle nmsvhautudes malidiflessn
welnTLazHnUHUR

Principles of vector creating, bitmap retouching, how to use basic tools,
images cropping, layout, shape adjustment, text creating, special techniques, principles of
video recording and video editing, sequence management, timeline and key frames

management, transitions, motion, effects, audio, exporting video files and practices

0000283  walulagAdaiionisizeus 3(2-2-5)
Digital Technology for Learning

aussouglunisldinaluladndvia; Aaudnugrufeiunsldnuniedlenunia

v Naa o e~

NYEANUTNlARaENSITWALUlAEANE N1SEBNLAAIANTAUWMANENITAUAIN NSLEMALULaE

'
A aa v aa o o

Advalun1sduAuasawna anudiladeddvia n1sdearsenndvia AuluaUaendieluga

Y]

Wia nvueddvia wwufuRludeundva n1sldlusunsudssenduiienisiiaueaisaune

)

Jan1stenans msfuan waznsaiaiuleddnsagy

Competency in using digital technology, preliminary knowledge about the use
of digital tools, digital literacy, selection of proper resources for searching, understanding
about digital media, digital communication, security in digital era, digital laws, practices in
digital society, the use of digital technology for searching, the use of applications for

presentation, document management, calculation; and creating website
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0000284 Uy lssAuguazdumasiinvasaswis 3(2-2-5)
Artificial Intelligence and Internet of Things
Lsﬁ’ﬂaLLmﬁﬂmaQﬁwwﬁﬂizawﬁLﬁaﬂﬁuLLazﬁuma%Lﬁm%aaaiiwéq NANATTWAIU
\n3esdnsnsisuduarvusudldnevuudedsauoaulay nsUszendliduimesidavesassnaa
nansznuves sty ussiviuardumesidnvesasmwasluldlunsudlatlgm ewduiug
spyhedumediinvesasmnasuansUssanananuunguie MsinufoRuaznsdifing
Understand the concept of the artificial intelligence (Al) and internet of things
(IoT), fundamentals of machine learning and chabot on social media, application of an
loT impacts of used an loT and Al for the problem-solving solutions, the relationship

between IoT and cloud computing; practicum and case study

V. RUINIVUANY
0202111  upaAad 1 3(3-0-6)
Calculus 1
alnuazarsiaiiles yius USWUS n1sUszgnd

Limits and continuity; derivatives; integrals; applications

0202112  uAAAdH 2 3(3-0-6)

Calculus 2

YW1 1 0202111 upaaad 1

dRULaTaUNIY LINMBsHALSVIANMILATIERANER Haidunatediuls ouus
don Usituswanedu n1suszyns

Sequences and series; vectors and analytic geometry in 3-space; functions
of several variables; partial derivatives; multiple integrals; applications
0202203  sdARugIY 3(2-2-5)

Fundamental Statistics

adanssawn Audazilu Mudsdu MstanuawRug nsuanuasdles n1suan
WUINA NTUANLAILAMIAIEDI N1THANLAIT NITUANLARBY NITLINWIIAIIBEN NITUTENIY
AuazN1sVedevaNuigiu tneldn1sneaeud Msmaaeauil nsnedeulen wazn1svaaeulafings
@09 NMFIATITNANURUTUTIUNLALT N1TIATIZANITAN0DELAZANENNUS LTuduaE1ade N3

Usggndldlusunsudisagunieada
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Descriptive statistics; probability; random variables; binomial distribution;
poisson distribution; normal distribution; chi-square distribution; t-distribution; F-
distribution; sampling distribution; estimation and hypothesis testing with Z- test, t-test, F-
test and chi-square test; one-way ANOVA; correlation and simple linear regression

analysis; statistical software applications

0204101  iAfifugu 1 3(3-0-6)
Fundamental Chemistry 1
lasad1aegaon n1519579 Wuszall USunaansduius vesuds vounad wid
g1sazane LLazquwamam‘Lﬁaaé}’u
Atomic structure; chemical periodicity; chemical bonding; stoichiometry;

solids; liquids; gases; solutions and thermodynamics

0204102  iafiugu 2 3(3-0-6)

Fundamental Chemistry 2

saunamans augaiail nsn - wa Lailliih wedfedes nddwnden adl
undeidowiu wazansTluana

Chemical kinetics; chemical equilibrium; acid-base; electrochemistry; nuclear
chemistry; environmental chemistry; principle of organic chemistry and biomolecules
0204191  UjtiAnaiadinugnu 1 1(0-3-0)

Fundamental Chemistry Laboratory 1

Annaianisldgunsal audasadolusiosd jUAnig uazUfiinisiifeady
lassadieznan n13519579 Wusziad YSuiaansduius vesuds veunad wiia arsazany
uazgnuvmaman oy

Practical experiment in the use of glassware and equipment; safety;
experimental processes corresponding to atomic structure; chemical periodicity; chemical

bonding; stoichiometry; solids; liquids; gases; solutions; thermodynamics

0207101 NanI2Ine 1 3(3-0-6)
Principles of Biology 1

WHNUFIULATNIEUIUNTALENFETIn TAssassuasninNvoeas NseuIuN1g

WWNURATY NSFRATIZIMERAT N1IMElaseRuwas N0 TadlasnITLURYas nann1g



- 38 - 1A8.2 USQUauNes

A

019NBARNBULNIINUTNTIN TTAIUINT NOANTTULALTLIAINGT NSTANUIANYUALAIIY
MANVaNEeIAdITIn

Chemical basis and origin process of life; cell structure and function;
metabolism; photosynthesis; cellular respiration; cell cycle and cell division; principles of

inheritance, evolution, behavior and ecology; classification and biodiversity

0207191  UjUAN5YIIMeN 1 1(0-3-0)

Biology Laboratory 1

Uftanisluideandesganssmi nrsdadodefindeiionasnisimdnilen
lassasiagad nsuenssndingduasizisianas nsulswaduuululada n1sanenendnuaenig
wugnssukaznalnITauins wuailise Wiled amiswazst Wenguluslelnduazinsalalng
dnflaifinsrgndunds dnindulusTnalaunasfamelsalan msfnuissuuinaas

Laboratory experiments in microscope, free hand section and wet mounting,
structure of cells, chromatography of photosynthetic pigments, mitosis, genetic

inheritance and evolutionary mechanism, bacteria, protozoa, algae and fungi, bryophyte

and tracheophytes, invertebrates, protostome and deuterostome, aquatic ecology study

0209101  Wand 1 3(3-0-6)

Physics 1

NS WIaTNTAAEUT TUUFLLAZNNSTY NULATNE NI NAFTARIURISTUY
aym@ni’mquﬂmn%ﬂ authvesaans namansvedlna mm%@uuazqmwwamam% AALLAZEEY LA
wagyiryUnsal

Vector; force and motion; momentum and collisions; work and energy;
mechanics of particles and rigid bodies; oscillatory motion; properties of matter; fluid

mechanics; heat and thermodynamics; waves and sound; light and optics

0209102  Wand 2 3(3-0-6)
Physics 2
YsIIvY 1 0209101 Wand 1 waz 0209191 UJURN AN 1
Iylihadin Uszqlwiuazaualiii 2saslifinseuanse aunuusivdn nsimieni

2995tnihnszuaadu pdunimaniniy nguiduivenmiivey lassasisvesesaon dulunsed

LarTIARYE WaLNAFIANIAIBUALLUDIAU
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Electrostatics; electric charge and electric field; direct current circuits;
magnetic field; induction; alternating current circuits;, electromagnetic waves; special

relativity theory; atomic structure; radioactive and nucleus; and introductory of quantum

mechanics
0209191  UfuRn1sWEnd 1 1(0-3-0)
Physics Laboratory 1
UFURNsHugIunaiIunaans audivesaans namansvedlra Anuiou wag
bhE
Basic laboratory of mechanics, properties of matter, fluid mechanics, heat
and light
0209192  UfuRn1sWaEnd 2 1(0-3-0)
Physics Laboratory 2
YsNIY : 0209101 WaAnd 1 wag 0209191 UdRn1sWand 1
UHURNINugIumeiulnii auuwivan anasuvesesnon uaziusiunsed
Basic laboratory of electric, magnetic field, spectrum of atom and radioactive
0209201  Wandivemdinaans 1 3(3-0-6)

Mathematical Physics 1

YWY 1 0202112 uAanae 2

NYANAVDUINLADS FUNANAITUATAUIULINADS USHUSAIULEY ANURY LAz
U305 ddnliunisinsifeus lavesiaud waziAsa nqufveund alanuazniu synsuylises
wagran swlanlizes wasmliaseidnuiuledeu

Vector algebra; scalar field and vector field; line integral; surface integral
and volume integral; gradient operator, divergence operator; curl operator; Gauss’s
theorem; Stokes’s theorem and Green’s theorem; Fourier series and Fourier transform;

and complex analysis
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0209202  WandBemminAEnS 2 3(3-0-6)
Mathematical Physics 2
YINIY 1 0209201 HANALTIARINFNENT 1
mMemHalasaIn s dseyWus TS usuiinis Suduaes uazaunaseyuseos
uPaRdassmaLUsH Taiufien flaifuemzmazanams fuidudeian uasiamaulaseae
First and second order ordinary differential equations; partial differential
equation; calculus of variations; special functions; eigenfunction and eigenvalue;

orthogonal functions and Laplace transform

0209211  naAEns 1 3(3-0-6)

Mechanics 1

YN : 0209101 Wand 1

ﬂﬂﬂ?ﬁ@%LLUUﬁ’Jﬁu mié’u LLiﬂfﬂ‘HEﬁﬂﬁN mimﬁlauﬁ%aﬁzuuaqmﬂ
uazANlLNEDS

Newtonian mechanics; oscillation; central force; particle system of motion;
and gravitation
0209212  naANEnS 2 3(3-0-6)

Mechanics 2

UINIYT 1 0209211 NaFEns 1

ﬂ?iLﬂ?ﬁIQUﬁIUﬂi@Ué”NaﬂlﬁLaIEJEJ ﬂaﬂ’lﬁﬁlgLLUUﬁ’]ﬂi@QﬁiLLagLL‘U‘ULLﬁﬁﬁ(;lIu GEUAMPIANP]
\ndouiiveusiiafunazanlad inuwesuazduiuesifvamuiees Inquianiuazmvauvesing
IOAIGER

Non-inertial frame of motion; Lagrangian mechanics and Hamiltonian
mechanics; Hamilton and Jacobi equation of motion; tensor and inertial tensor; rigid body

and rigid body dynamics

0209221  QauUWaFEAS 3(3-0-6)
Thermodynamics
Y5V : 0209102 Wand 2
auUAneausouvedaans nguaauveding HegauARLazingase NTEUIUNT
negnwarans ngvnagunacand in3essusiasluiiagiadesinanudu dnding 4 nega

wnamans nsiUasumaiazaunavadla
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Thermal properties of matter; kinetic theory of gas; Ideal gas and real gas;
processes of thermodynamics; laws of thermodynamics; Carnot engine and refrigerator;

thermodynamic potentials; phase transition and phase equilibrium

0209231  n1sduMazARL 3(3-0-6)
Vibrations and Waves
Ysv 1 0209102 WAnd 2 waz 0209201 AANAFAdnMmans 1
ﬂ?iéﬁLLUU@’W%@JQﬁﬂﬁ@EﬁN”]& ﬂ"lﬁﬁbULLUU‘MﬂN ﬂ'li%Jﬂ’lEJiéﬂLNﬂ?EJUE]ﬂ allﬂﬁﬂ?ﬂlu
AAwAFeUTl autRvesndu MRS AAUAYY uwavAduwivanlih
Simple harmonics vibrations; damping vibration; forced vibrations; wave
equation; traveling waves; behavior of waves; Fourier analysis; sound waves and

electromagnetic waves

0209301  WandLBeAuIN 3(2-3-4)
Computational Physics
Y53v : 0209202 WANALFIndina1ans 2
nMsdeuldsunsudosdiu nmsdaamsnvesitsidudng q nisuszurmalugag
WadU N1IMA1YINUSKAL USHUSIINAIAY NI INALALLTAIATVBIANNTTOUNUS
Introduction to programming; computing roots of functions; linear
interpolation; numerical derivative; numerical integration; numerical solution of differential

equations

0209331  wiwanlvin 1 3(3-0-6)

Electromagnetism 1

USNIYT 1 0209102 Wand 2

noufvedlniradalagldiindunisi@soyius aunisarvary ladiannsn
nszualnihasiane nmswienhudmdnindy aunuududndesinnszualiiin arswivinuay
Ininseuaaay

Electrostatic theory by using differential operators; Laplace’s equation;
dielectrics; uniform electric current; electromagnetic induction; magnetic field from

electric current; magnetic materials and alternating current
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0209332  wiwanlwin 2 3(3-0-6)
Electromagnetism 2
YIW3Y1 : 0209331 walwdniwii 1
wamansluli aduwdmanlni nsusaduusivanluii msﬂizqﬂﬂ%ﬂﬁumé‘ﬂ
T wagAuUaenspanaunutiman i
Electrodynamics; electromagnetic waves; electromagnetic radiation;

application of electromagnetic waves; and electromagnetic field safety

0209333  JiAuANEAS 3(3-0-6)

Optics

Ysivn : 0209231 MIduLaYAAY

SITUTIRVOINAT NITHNLANAZNISAETOUTIATAY AILARIALATAITLARIINAAIR
ﬁmﬁlﬂﬂiﬂj ANLLEINES UIATNILET NSUNSNaen NSiaetu Tnanlsiwdu awnady waznis
UEgNANIIua

Nature of light; reflection and refraction; aberrations and aberration
correction; optical instruments; speed of light; photometry; interference; diffraction;
polarization; spectrum and optical applications
0209334  Wandiawwas 3(3-0-6)

Laser Physics

YIiYN 1 0209231 MIduLALAAY

audRvenawes sunsndurseninsnduniivaniniiuazezney ndnnisvenaiwes
yiavasszuuawes Millaansuetinduiuass Msvssenduazanulasndelunmsldiawes

Properties of lasers; interaction between electromagnetic waves and atoms;

laser principle; types of lasers; second harmonic generation; laser applications and safety

0209341  Bidnnseindilosdu 3(2-3-4)
Fundamental Electronics
YWY : 0209102 FaANH 2
arshaain laleauazasasialen nsudamesiinaessesrouasnsudanasodn
duliinieasaing 2asilndygia 29asveedye i eeuweud WwulwesLasNIIuaRYes

wazNRNUGUR
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Semiconductor; diodes and diode circuits; bipolar junction transistors; field-
effect transistors; switching circuits; generating circuit; amplifier circuit; Op-Amp; sensors

and transducers; and practices

0209342  Winwsidadnauazudnnisiadasiodnendans 3(1-6-2)
Workshop Skills and Scientific Instrumentation
YsnIv : 0209102 Wand 2
nslfiadostiofiugrudmiudng madunuuuazs uuuutuny nguikesvinms
mailanduesszuuitesiloflilunuiinsesiidomainemans uasiinujin
Basic using of workshop tools; drawing and reading of work pieces; theory and

physical principles of instrument systems used in scientific analytic research and practice

0209343  f3meadianvnsating 3(2-3-4)

Digital Electronics

YTV : 0209341 Sidnmsedindidesdu

JEUUTIUI SALULNTUAENITALINLTIRTNOE aodnine HYANAUgAY N1Tangy
1As9U18nTINE 2995avANn Tafmanwesuavidafinaniees Wau-waeU S3amesiazieasiiu
2asuUasdyguewdendudinea (A/D) uazidneailueudon (0/A) wasHnUfuR

Number systems; binary codes and digital arithmetic; logic gates; Boolean
algebra and simplification; arithmetic circuits; multiplexers and demultiplexers; flip-flops;
counters and registers; analog-to-digital (A/D) and digital-to-analog (D/A) converters; and
practice
0209344 lalaspaulnsaiaasuaznisuszand 3(2-3-4)

Microcontroller and Applications

ysWin : 0209341 Bidnnsefindilowi

donUmnenssuveslulasiusiwagesuazlulasaeulnsatass nislusunsy
Lilasaeoulnaiass msidouselulasnoulnsalaesfugunsaldunauazioning n1sdeuse
lulaspeulnsaaesiuuigasiuusneg wavn1susvendldlulasaoulnsamesiuszuuaiuay

gnludld seuunsiuissevlng ssuuuUaanunsdaaey uasinufia
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Microprocessor and microcontroller architectures; microcontroller
programming; microcontroller interfacing with sensors and input-output devices;
applications of microcontrollers in automatic control systems, remote sensing system and

smart farming system; and practice

0209351  Wandunuluy 3(3-0-6)

Modern Physics

YN 1 0209102 Wand 2

yqufiduinsa iy nguiaeusindowiy YANNUBIDYNIALATARY BEABALAY
luana audRvesvents Wandluedusuazeyninyagiu

Special theory of relativity; basis of quantum theory; wave-particle duality;
atom and molecule; properties of solid, nuclear physics and elementary particle
0209352  nafNd@RIAIDUAL 3(3-0-6)

Quantum Mechanics

YINIY 1 0209202 WAndiTandinenans 2 wag 0209351 Handuwnulng

WUIAATBINAFERTAIDUAN AR LHuNSITsAtinAEnT Jyniatanizuaznonid
Wi Fanatvesnaranimeusiuuazaunisuisenases Jaluniadifivesszuuiignindauayl
fAnds Tuududauwazaluvedidnaseu Jymandfuaresnaulalasau

Concepts of quantum mechanics; operator, eigenvalue problem,
commutation; postulates of quantum mechanics; Shrédinger equation; one dimension
problem of free particles and trapped particles; angular momentum and spin of electron;

three dimension problem and hydrogen atom

0209361  Wandaarusvaauds 1 3(3-0-6)
Solid State Physics 1
Y5V : 0209102 Wand 2
Tassadranan msdeuuvesdididndlaondn ndsmudamielundn nsduves
laswdn andRdeninudouvedliuou uuudaesdidnasouniadase waznguilounasnuy
Crystal structure; X-Ray diffraction by crystal; crystal binding; lattice vibration;

thermal properties of phonons; free electron gas model; and energy bands theory
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0209362  Wandaaruzvauds 2 3(3-0-6)
Solid State Physics 2
YIWIY1 : 0209361 Wandanuzvoeuds 1

A Aa

nanvesansnet AuRuvuiesiivavlane anwinlvieinds aninanudu
o’ O v o’ a & a a & a aa ca & a a s
WULANWAZNTAUNDINMILNEN LaBLaNTSNuazWaslsBlannsn Nanddsiuiiuazdunesine
Tassasanuuunly wazvosndsuuodugu
Semiconductor crystals; Fermi surfaces and metals; magnetism and magnetic

resonance; dielectrics and ferroelectrics; nanostructures; and noncrystalline solid

0209363  WandJsn 3(3-0-6)

Materials Physics

Y5v : 0209102 Wand 2

lpssasvesnauLasiusyIznINesnoy lAsaassemanvewds aruliauysally
voauds antiiBanavesian dlnozunsy lanzuazlavedansy 1ws1iind nediwed aut@duy
VBT

Atomic structure and interatomic bonding; structure of crystalline solids;
imperfections in solids; mechanical properties of materials; phase diagrams; metals and

metal alloys; ceramics; polymers; other properties of materials

0209364  Jaquly 3(3-0-6)

Nanomaterials

UIWIY1 : 0209361 Handauzvouds 1

a & 1Y = wa a a aa ¢ & a <

wAnugIuvesiagulukazulumalulad audfindidaldndvoaiuiive il
nswasumaratoynAuly. Wauwily audivnanenimeeseyniauily vedluauly lassasie
wly wagMsUszendianuily

Basic concepts of nanomaterials and nanotechnology; physical chemistry of

solid surfaces; nanoparticles; phase transformation of nanoparticles; nano films; physical

properties of nanoparticles; nanofluids; nanostructures; and applications of nanomaterials
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0209365  wnaluladansiedati 3(3-0-6)

Semiconductor Technology

YIWIY1 : 0209361 WaAndanuzvoeuds 1

umhuarUse Sivesmeluladansiaith sinuarvandfivesansiadanh laswadna
wEnveasAeiIh WuszuazuaUNdIUYesEsANin msvudanive nslauaznisugnilay
v gunsalansAs N sUszgndlumaluladansiasih

Introduction and history of semiconductor technology; types and properties
of semiconductors; crystal structures of semiconductors; bonds and energy bands in
semiconductors; carrier transport; thin film growth and doping; semiconductor devices;

applications in semiconductor technology

0209371 ssdiWAnddasdy 3(3-0-6)

Introductory Geophysics

YN 1 0209102 WAnd 2

szuugsoeiulan mavyuuazsunssweslanfuainaliunie edulmaziieunas
wruRuln Audfunnindsduazorgueslan aunuuilvanlanwazn1IuiianussnnIa Laznis
\ndoushvesiudenian

Solar system with the earth; rotation and spheroid of the earth with

gravitational; seismic wave and earthquake; radioactivity and age of the earth;

geomagnetic and palaeomagnetism, and plate tectonics of the earth

0209372 gnisudnendesdu 3(3-0-6)

Introductory Meteorology

UsIEINIALan ’qm‘vigﬁ ANLNABINTA A1 AINLTY LATAIIUNTIHIVBIUTIIINA
MNS5EE NNSABFYDILALAZINATT 1IaDINTA WUIULNEVBIUIADINALAZIE) mstutuwes
9INA LATUANNITNYINTUDINA

Atmosphere of the earth; temperature; pressure, wind, humidity and stability
of atmospheric; evaporation; the formation of clouds and precipitation; air mass; level of

air masses and storms; air turbulence and weather forecast principles
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0209373 msIFNARS ALY 3(3-0-6)

Fundamental Astronomy

UseTRnsdunumemseans vesiiuazlan szuunaivedlan wiesiiennee
FEnS msm?ﬂ'auﬁ%aﬁmqﬁaﬂﬁ’] EANIGRLL TAssaduagdITmuinsuesnny wiian A1519nsng
Fraflonuazmsdnsdug wnaw Shsmainen wazmaluladodnia

History of astronomy discovery; sky and the earth; the earth time system;
the motion of astronomical object; the solar system; structure and evaluation of the
stars; nebular; the milky way galaxy and other galaxies; universe, cosmology and space

technology

0209374  @nNNINeYI 3(3-0-6)

Hydrology

i’g%’ﬂﬁmaqqm%m ﬂ’]ﬁLUgﬁJULLUaQQﬁB’]ﬂWﬂ ﬁﬂﬂﬂﬂﬂﬂ ad NIITLNY NITAIYITLNRY
nsBuvesh milvavesiiadu kildAu dwih azneu rafiuih nsiesesimuiluaugyn
e

Hydrological cycle; climate variation; precipitation; wind; evaporation;
transpiration; infiltration; runoff; rainfall-runoff; overland flow; sediment; reservoir;

frequency analysis in hydrology

0209381  wAlulagwasuay 3(2-3-4)

Wind Energy Technology

YN 1 0209102 Wand 2

Jadonsifnen auautivesay dnvazgiiussmadenisiadouiivesnssuaay ns
M329TI0UAY AATITRANEAINVBINGN LAY FUALASUANNITNIUVINIRUAL N1T0ONLUUAIRY
aubosiu Fwumsuaznisuszendteiuay TnufcRussAnumnga

Factor affecting wind; properties of wind; terrain affected wind flow;
measurement and wind energy potential analysis; types and principals of a wind turbine;
basic design of a wind turbine; evolution and application of a wind turbine; practice and

field trip
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0209382  wasussdndinduaznszuIun1TNIIANGOU 3(3-0-6)
Solar Energy and Thermal Processes
USNIY : 0209221 gaunNaAAIEnNT
WAIUSIE NG NsAaLazn1sUINaIUSsdenindunlduseleoviniuninuseu
nsvithdeu msndu waznsldssuumudeuTinanngnuddeniing
Solar energy; solar energy generation and utilization in thermal process;

water heating; distillation; and application of co-generation system from solar energy

0209383  \waagsvzuazn1TUTEENa 3(3-0-6)
Solar Cells and Applications
YN 1 0209102 WAnd 2
asfenihuazsossefitdu ndnmshauveawadaios Tanuazinaluladnisaiis
wadgsye MINAUIwadasesagnIsUTEYNA
Semi-conductor and P-N junction; principal of solar cell material and

technology of solar cell production; the development and application of solar cell

0209384  WasUTWIAUAZITBINEITAIN W 3(2-3-4)

Biomass Energy and Bio-Fuel

YN 1 0209102 Wand 2

TanTIa wnaaslnuedIuIa miLU?{augU%’smaLﬁuwé’Nm ATLUIUNITNN
wianuseu Mswlurdnss Inlslada wiadiadu nseuIun1snedinin nsedaluladimy n1s
wiinlemusawaznsianlulefwa InujifuasAnwigau

Biomass materials; sources and type of biomass; conversion process;
themochemical process; combustion; pyrolysis; gasification; biological process;

biomethanation, ethanol fermentation and biodiesel production; practice and field trip
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0209385  wassullnsiaeu 3(3-0-6)

Petroleum Energy

YN 1 0209102 Wand 2

nsiuiavesdinsiden sfUsznovnazautivesdlnsiden thiufiv fesssuwd
widstniAuTlnaden msdmaanswesnmsnandlnaden nisvudsdlnndon mandutfuiu
wagnszuIuN1sTHieItes esrUsenavvemdnsiag audfinisnieninwazaiiveanseuiunis
lelasudviund nansznumsdanndeniiiendosiunszuaunsvhifuliuiand uaznguane
Ulnsiasy

Origins of petroleum; composition and properties of petroleum; crude oils;
natural gas; petroleum reservoir; petroleum exploration and production; transportation; crude
oil refinery and related processing; product composition; physical and chemical properties of

hydro treatment process; environmental impact in oil refining; and petroleum law

0209386  NTTUIUNITWAIEUN 3(3-0-6)
Plasma Processes
Y53v : 0209102 WAnd 2
UgUYBIADUENANENN mimﬁauﬁ%maymﬂLﬁ'miuaumvl,wm’lLLazammLajmﬁﬂ
nszvumsvuiulunaau leaveslvia Adunaaun nsaianaaLagnTUsEgnAnaaLn
Definition of the plasma state; single particle motion in electric and magnetic
fields; stochastic processes in a plasma; fluid model; plasma wave; plasma generation and
plasma applications
0209391  UftiAn1sAndtunans 2(0-6-0)
Intermediated Physics Laboratory)
UINIY : 0209192 YURNSWENS 2
UftRnmsiatunasmanivesiva guvmamans wimanlwi uasiandusulyl
Experimental study about fluid mechanics, thermodynamics,

electromagnetism, and modern physics

0209392  UfjuRn1sWandvuge 2(0-6-0)
Advanced Physics Laboratory
UYWAY : 0209391 Ug’jﬁamﬁd?mésﬁy’uﬂma

nsnaaensilEndseauadluauiviiand

Advanced physics experiments in physics
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0209393  dunumneand 1(0-3-0)
Seminar in Physics
msideniidades msduaienans nishiavewaziansalluimidenisiiand nieu
HuTeusea
Selecting topics; surveying of literatures; practice conducting a seminar and

participate in discussion on recent interesting topics in physics including written

0209421  WAndLBeanA 3(3-0-6)
Statistical Physics
YINIY 1 0209221 gauvnaenans waz 0209351 Handunull
NUMIUNNSgUANaansLazoulnsl aifuaznguiauiiazdu syuveynia
TuiEndBeatia sunsnsendeanusou adduvuudindiad-luaisuiud affuuulua-lodalnid
adfwuuWlesa-Ausn Mardumsiidu uazanugausousinzuesweuds
Review of thermodynamics laws and entropy; statistics and probability
theory; particles system in statistical physics; thermal interaction; Maxwell-Boltzmann

statistics; Bose-Einstein statistics; Fermi-Dirac statistics; partition function; heat capacity of

solid

0209431  diAuAtdRsURIHANUNY 3(3-0-6)
Thin Film Optics
YINIY 1 0209333 Virueans
fugruresiiduuns SunsnTenseniiuaduaraas MsANKIY N1saRYiou LagNNS
gandu Virumansvesilduung aduimananou-Inasneud warmsussgndilufinmainidauas
Thin films background; Interaction between light and matter; transmittance;
reflectance and absorptance; thin films optics; surface plasmon-polaritons; and optical

sensing applications

0209441  Bidnwsaiinddruiuanavnssy 3(2-3-4)
Electronics for Industry
UsnaY : 0209344 lilasmoulnsamesuasnisussynd
seuuAIuAunlud@ Imuesuazia1tines Wuiges szuuaIvANUNgT
svvuilwdn swuleasedn nisldaduingiloszying seuuilen ndeornedumesuuulians

9

wazdumesidnooivd wazinUiun
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Automatic systems; timer and counter; sensor ; temperature control system,
pneumatic system, hydraulic system, radio frequency identification (RFID), embedded

system, wireless sensor network and internet of things; and practice

0209461  Jaquilumsivanuaznisuszand 3(3-0-6)

Magnetic Nanomaterials and Applications

Y5Iv : 0209364 Tanulu

anuduudindnuesaans nssurunswunulaedy siavesiaquaindn winudin
woulamsel Toawuwiivan nisdaasisisasasziandinisnmeninvesiaguilulidivin uay
nsUszynaldTanuilunsimvanlusiiusiingg

Origin of magnetism; magnetization process; type of magnetic materials;
magnetic anisotropy; magnetic domain; synthesis and characterization of magnetic

nanomaterials and their applications

0209462  waAnINYTIEBNY 3(3-0-6)

X-ray Crystallography

YIW3Y1 : 0209361 Wandanuzvosuds 1

weflan1sideauusidiond L%ﬂﬁﬁﬂé’@ﬂf\;amiﬁﬁwuum nsRSEL g msy
NA039aNTIAURUULAY YAFIUVDINADIFANTIAUBIANATOULUUADINGIA YAFIUVDINADY
qanssmiBldnnseuluUdosiy nadiamadnvauzianzvosTanuUUdLY

X-ray diffraction technique; optical microscope technique; sample
preparation for optical microscopy; fundamentals of scanning electron microscopy;
fundamentals of transmission electron microscopy; other materials characterization

techniques

0209463  mamAnwuziANIZYaTETUge 3(3-0-6)
Advanced Materials Characterization
UIWIY1 : 0209361 HAndanuzvosuds 1
nMslingimdnuuzianstuiiugiutesian sunsisenszuindidnnseune
loppufiutuau oufimadisnvuesdidnasou wadandesqanssmibiinnseunuudonsie
fugs weiandoanssaididnasounuudosiudugs waladuqlumsmdnvazianises

[
[y v v

FAAVUGN LasNITVIANYUSTVBINT
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Analytical of basic materials characterization; interactions between
electrons/ions and specimens; advanced techniques in scanning electron microscopy;
theory of electron diffraction; advanced techniques in transmission electron microscopy;

other techniques in advanced materials characterization; and powder characterization

0209471  WAndAwwindou 3(3-0-6)
Environmental Physics
Y5nIv : 0209102 Wand 2
AnudAuesiianddunndey ndnnsmailanddmivdannden giionalan
N1sNsEAELaiy nasudmSUNYYd van1emades wagnsussend
Importance of environmental physics; physics principles for environmental;

global climate; pollution distribution; energy for human; noise pollution; and application

0209472  AYRUANIISITUVIR 3(2-3-4)

Natural Disasters

1%
o [ [ [y [y

msszdaveaniln wiudulm  eduldin efe avnde ymAnude Sadde
AupauuazlAaunay WgRinsuasAngaay waranunsaldeitivedan nMsdanisdendd syuu
nsiweudeiUs HnuiRuazAnwigau

Volcano eruptions; earthquakes; tsunamis; storms; floods; droughts; fires;
landslides and mudslides; blizzard and avalanches; global disaster risk situation; disaster

management; disaster warning system; practice and field trip

0209481  wasuiAFYS 3(3-0-6)
Nuclear Energy

Y5V 1 0209102 Wand 2

'
[ A [ a

wsegaladmfundenuiuades nsmuiasesdiilaluiindsnuiades

v W v a aaa a

wlunnnSeduaznsdulased nansenuveanisiasused fsendnseu UjAsenanlduay
« a ca a & a d' a ¢ a a ¢ v w & a a a & a =
LATDIUNNITUUIARYT BUAVDILATEIUNNTAUUIARYT TNINTLTBINAIUNARYT UTUIUUDILEY
fndes msdaiiukaznisidaveziuedes was wioslfnsalduedesluouian
The Motivation for Nuclear Energy; Nuclear Power Development;
Radioactivity and Radiation Exposures; Effects of Radiation Exposures; Neutron Reactions;
Chain Reactions and Nuclear Reactors; Types of Nuclear Reactors; Nuclear Fuel Cycle;

Amounts of Waste; Storage and Disposal of Nuclear Wastes and Future Nuclear Reactors
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0209482  walulaggainiAuaznisuszend 3(2-3-4)
Vacuum Technology and Application
YSNIY 1 0209102 Wand 2
fouuasUseifvesguayinie Wandvesuiauazle n1sesurglulanaveuia
nsrvIUNITAuaEN15E1 nstuuaznislvaresuia nisguanyINIALaLLeT asgUAINY

(% 6

FEUINIA N1TIAAINAUAYYINIA NITUTEYNATTUVAYYINALUKEN AN QAAIMNTTULAY
\n3asdlomainemans

Definition and history of vacuum; physics of gases and vapors; molecular
description of gases; surface process and outgassing; gas flow and pumping, creating
vacuum and pumps; measuring a vacuum; a vacuum system applications in industrial

products and scientific instruments

0209491  lAseauIAeNaEnd 3(0-9-0)
Research Project in Physics
YIS 1 0209393 dusuvnai@nd
msflnyilassuAdemeildndudofidnduszgnd Mdunswannesdanuinioains
paAnuiinineiEndvsendndussend Inedinsuinaueuinauasilousieny
Practice of research project in physics or applied physics, to develop or create

new knowledge in physics or applied physics by oral presentation and report writing

0209492  AnUszaunsalivdnwiand 6(0-18-0)
Professional Experience in Physics
nMsfnUR TR siEndvieamunilifetedlumisnunieaniulsznouns 1u
natlidesnin 1 ArAnIs@En
Practice in physics or related fields in organization or corporation, period of

not less than 1 semester

0209493  @wnaANE 6(0-18-0)
Cooperative Education
nsinuftRnulumiisnunieaniuusznounisiiisatesnsildndusefand

Uszgndmulasinisaniafnulnedszesiatlitasnii 1 A1ANsAnw
Practice in organization or corporation concern on physics or applied physics

with cooperative education project, period of not less than 1 semester
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1001437 n1sangeaelniiuazmalulagvurusal 3(3-0-6)

Electric Traction and Rollingstock Technology

Ysnan : il

nslindenuvessalil nsvudlagasiagn1sudIduAIvMI9I1 NolnesaIngeuay
welulagnisduindou fsodnsiedeseudfiea fasodnstiwa-lnd ssadnsldh salufiwasis
(DMU) sadnslui (EMU) #sadnslauia walulagsaluenuiigs salvusdman

Train power consumption, passenger transport and rail freight, traction motor

and drive technology, diesel engine locomotive, diesel-electric locomotive, electric
locomotive, Diesel Multiple Unit, Electric Multiple Unit, hybrid locomotive, higsh speed rail

technology, magnetic train
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