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Wuiges Nawidinlenaliiun1sideuasgsianiadiuernis nMsunng Wity n1sdeans wazdn

walulagndilidainfia Feaznsznuldaasegialuszaulvgmiudiuaniiin “Analog then, digital

now and quantum next.”
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6. ATULIANTIUNTSAWILAZNITIATITNNANI5UUITY (Sports Innovation and
Game Analysis)
iednwinsldnszuunsAndeosnuuulunsaiisassruinnssumansion wagnns
Uszgnaldnisilsulisunsuasuiimesiindulayyiuseivglun1sim s mnudnisuuatunis
QRERIY
7. A1UN139NANAINEUTZUNARIUANTIANINNIINIBUAEAWT (Applied Exercise
Science in Fitness and Sports)
deAnwiileminseuraumaduiiinaoudinyanauas madudfinaoulualuasivg
N1599NWUUTUTHNTURAEAITINNUNUNITEN NMTUTLHUANTIONINTMEAIUAN 9 MTUSTIITAUEY
qunmuazin suddaruinsivanzaudmsulusunsueendidinie alumanguiuaznmsufo
wdlunmeauuiieliiAnanutiunguazanunsauszgndldainuiliogiausiase Tnedvuesves
ningnsaonisinIoudnAnvliilufilervigsuniseenidenienaziun 1uinidesu
Wemanin1siukazinssuaunienvestind@nulinieudmiunisaeundnansuinsguni
gunmuazAniiluigensuainilan
8. ﬁﬂumﬁmi'}zﬁ@aﬁuﬁ%uqa (Advanced Geospatial Analytics)
iednwinsldmalulagnssuiainszerlng leun waluladernia ernimelsaudy
warladns ilelilddeyaidsiufinaninaniinmeiiomaiadugauieairuvudaondeiuiluns
nnUszendldlaegnalivsednsnm
9. funsuszgndnisBeuiiniasuaznisiinneideyaniainendans
(Applied Machine Learning and Scientific Data Analysis)

S v

Lﬁamiﬁ@umﬁﬂwzLLavﬂismumﬁLﬂswvﬁmﬁnzﬁmmam%l,l,avaﬁa moulunsly

wmvmamammwmmamimummnammLmasLLavmsLiammaaLnim nangn sy lidisowdnla

Y
6

Iuwmmawanmi'gLnswvmauammmu anusnauas i duneuitnslinsgites masous
yoaATes suansat luuszgndfutoyalumarnmansuiunaudinuaule saufsnszuiumsnsvi
mﬁ@ﬁagaiuu%wﬁu 9 waz/vde annsalugmsairsuinnssumedygussivgildldasdu
UIUNANN 9 Bnee

10. fMuRIANTIUNSISBuiInermans-adinAans (Science-Mathematics Learning

Innovation)

Weriuaiuinuzdmiuasineimans adamans neiurinueddva waluladuas
fugruinermansiiiendos L‘wagsmmﬂmﬂ@Lﬂuu’mﬂssmmiLiaugmmuﬁmauiﬂl%’lé’ﬁﬂu
woudsu wWu msadrevesufUAnsiafiouatinneufinmesiieifuunioudiudfoang
Ineenans nadmaluladiagiumnldadrsundeudungul deinermanuazadamansi
annsadeulssanudlutuiioudifunisussgndldludagiu sadeimuiuinssuiiananse
aduayunsdouivosunFeulugiuvudng q saudanaluledlnd q Addasindulueuian 1

anunsadnUszendlilunmsiansGeunsasula
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11. fudngrAansivayulnsuazuinnssy (Medicinal Plant Science and
Innovation)

WedAnwnieiiuingrmansiivayulng wgnwed nd¥ingr unsaudasniouay

[

Uszavsninlumslivosfivayulnsiideuiunsindue Tnedumsldnunmandunssy uegaiiay
AsUAgUIIATIISAUT LAy MU aseu SR UMY siaulnsdom suTesiiene
uyuduazlsefoldifu vonandssdiuunfameiuinemansuasuianssuiioaduayuuay
snszsumslinnuiviesiuduiivaulnslugssdugnavnssu

1.3 IngUsTaeAvavMangns
NaNgNIa1v13VIYTUINITAIUINEIAansuazuinnssy dndv1InerAans
umAnedomaluladasun’ fanusjaiufiaziamnlugaimududanisdvms waztinanside
walulad wazudnnssy Wldlunsimudssmaluniasuasmaenvu ngldeeniuuingussasd
voadngmstuIInANufesnIsvesiidlfiazdiuds (Stakeholder) wuu Backward Curriculum

Design 44l

Stakeholder
(SH) nguin

SH's needs

donAdasiu
Y <
ngUszasn

PLOs

SH1: %u2897U
NAYATINNTIY
wae Start-up

hgnuiimsvhuluuy s shisiuraeie/vaie
wnun Fetfumansluynuegaisfinnusuduiildlung
UfuRnu
MaTeulUsunsurinussuvasaumnAgiaans
Teruasuazanusiung

Menmanstoya

welulaguazuinnssalunssanisin
MsUseynAlgnIanIsLInd

1,2,4

1) 4’ 5’ 7’
9,10

SH2: w8914
AAsy
a9

mhonuiinnudemstiudiafiinnug aunsaianioy
nazsevennuliies madalumsiuftRng msFeudds
Toal n1sAnsisuadeassd nasuAdgviianizni
wyweduiuslun19i19u Minven1sdiaus Iy uag
annsaianuduiinldd
fiauaslitanudifistumaiuinetmansnsdiuin
WaEANIENENS

WiAnesrauiludunisdnnisiseu nMsaeu nsinna
vaemslugUnuueaulall

1,234,

1,2,3,4,
5’ 6’ 7’ 9’
10

SH3: faula
fAnw

TdUsgnaunisusuinegue dlUldlunsdeu nmsaeu T
frwiuadesilidnissuaulassulazdnlalaieuazyin
‘Lﬁﬁﬂﬁ‘auamm%‘auﬁmﬂéﬁu

Idmnusiinanvans fimsdesonlumeny msthanug
nndTennasuinnssuiiadenels waglduselemils
39luTInUszIriu

nsAnAuLazuiledym dawawisalunisysainis
PUINLIAERILAE U IANTTY

1,2,4,5

1,4,5,7,
8,9, 10

10
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Stakeholder
(SH) nguin

SH's needs

danndaLiu
Y <
ngUIzasn

PLOs

WinwenITerinuIngrmansiuuysinig n13in
ninenssey 9 Fulifleriiuyaci
nludszandldnulaase inlUldluamsnuaninvewuies
aunsaaauianssuiefundanumaunuiianasayimn
paulandinunsnslfanndeiy
msysanmsmsideulosinemaniuazuianssy adg
winnssuluild daud anudrlanazarunsadily
Uszendldlaluaunan
dianuimadnermansuazuinnssuludreneasdeld
afauinnssudmiumseysndusaninusssy thunldly
mavhanuliinUsednsningsan
annsafindnnsirsdeiiindedowaruuiAniiiiuszuy
ilendAniaiesiioifioadiamaritls wagmuumisanduny
T ANIYeIUTIY

MIRemMInsunngd mﬁLﬂswﬁﬁﬁaa&aﬁmﬁuﬁ%ﬂgqa

s Uselomdlugvu/siesiu degonidmndsd v
Hurdesusiliauiilu/szuna
n13AndATERlagdInsruIuITI AN ansly
Uszgndduuinnssdlvl 9 Anudiuiganiznie wagns
Usegniganugaanvnssumeluladiugs
Vinwgyinuiesufuianmsnaluladlaygiusefvg ns

o o P:1

SeudMmelAIed MIAMUIMTIAIBURY

SH4: Jlgdndin

ARINSUNAS19ETIALIRNTIY
U3tnianudesnstadiafidinuslusunswauiau
warsovannuliesuenmiloaniildsuteuning fne
anandudiin ewsuiaveu Suywdduius msvheuduy
iy dunandayeliiAnusslovinessdns

1,2, 3

1! 2’ 3’ 4’
5 6, 9,
10

Toyanngiawladiudes dilugnmsimningusvasduagnadnsnsiseuivemangns
WendnuUndinniinueaudfnwaludl

(%

2N

il

1. lendndudanlnnuseuinuineimans walulad Ing1ns uasngraneineItouds
YIUINT AmMTUMIHAIUINTEUIUNITANILATIEY WinNssu alulad Wsensndaunia

Uryayn

2. wendnUudinnanunsaldanuimuineimansuazmalulagideaysannis lunisiasien
duaseh wazUszgndiieruaituagideunlandlymivesniasy a1Aensu NS
MAvduTnnssuvsamaluladviensnddunelygivsenmsiuuiseuun1susmsdnnis

Wuuselewd

3. wendntudiniianunsadjUAnulanundnanessy 9385950 95581U5I3YINT 98198
rusuRineu vismsiiufihuasdaunnlunsinnusiuiuldu wazaunsausudmilndiiu
nsiasunlasuesdsny
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o

4. Wendavudanivinwrlunsimaluladansaunainunsal warnsialusnsuAauiiLnes
ANUAULTYIY Y LANIZATY

' '
v =

5. LeNAn AN Nwen1TERa1TNIINGIAENT LUTEAULIATTIUVBINISIHEUNIHAIY

(% a

s agatieslusEAUTR

1.4 wan1siEsuinAMuIasEAunangns

anvnigbaninuaranisiseuina1aniasedundngns (Program Learning Outcomes:

PLOs) Bamnanauaiagiuues Revised Bloom’s taxonomy [Remembering/ Understanding/
Applying Analyzing/ Evaluating/ Creating) tnaudin1susgiiuamnInn1sfnusedundngnslu

¥ UU ASEAN University Network - Quality Assurance (AUN-QA) (subject specific/ generic
outcomes) TngUsrasAvamangns (lutde 1.2 ¥03nunil 2) (1) kagnTBUNINTTIUANLA
9ANANYIUMIYIA (Thailand Quanlification Framework, TQF) (luda 3 vesvaann 4) (2) 13

Fadl
Foguszasduaznanisizeuiiniaviaamangns
Inguszasd wan1si3euiiianands | Specific/ | Higher-order TQF flunan
Generic thinking skills SH
skills

Lilondndaudindifl | PLO 1 Wn@nwn| Specific | Understanding, | TQF2: SH1, 2, 3,
AI1UTOUS AU | @WNT0TUIENENNT Applying ANUS 4
Ingenans walulad | n1sineAa1an (1.2,2.2)
Iens waengvane | imalulad Ineanns
fiRedoadaysanms | waznguanediiites
dinfunisWaun | 1W@ayswinis wagly
NT2UIUNITAN mmﬁuazm%qﬁama
AR wianssy | Ineamanslunisun
vnalulad wio | landlym
nindaumeteyg
2 flondndudiad | PLO 4 WndAnwa| Specific Applying | TQF2: SH1, 2, 3,
annsaldauidiu | aunsoldiedesiiodde ANUS 4
Angraransuaz | dugdunsdniuny 3.2
waluladideysannis | 39
Tun1s3iAsieyt |PLO 8 Wn@nwi| Specific Analyze, TQF3: SH1, 2, 3,
dumseht uazlssend | @1u1507LAS18 9 Evaluate Yaya 4
Wiofuniuasifoud | fuasedt wasusvend 1.3
landdymvesniady | anuiduinendans
ANy MSRRILT | uaznalulagidaysan
nATeguinnssuvize | n1sluAuaiuazive
wialulagnsonsnwddu | uAlandduniuas
NUYInsanIT | Waunuise
WAIUITZUUNITUINS
SamsTduuselowd
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FngustasduaznanisiFeuiiimavisemingns
Inguszaeh Namilﬁtmj’:ﬁmwﬁ'a Specific/ Higher-order TQF fiunan
Generic thinking skills SH
skills
3ifowAnvudnd | PLO 20 dn@dnwen Generic Understanding, | TQF1: SH2, 4
a1u1snUfuaaula [ aruisaeddsieds Applying ARSI
ATUNANAMTTTY | NANNITVOIITHTITY 3555
ATYTITU IIIUIUITU (A USITT Y LA 5.1
291019 8U9UAIY | ATTYIVTTUIVINNS
fufinvou wensilu | wazatuisadaly
Frihuasdauiinluns | UssgndldlumsiSeus
v’iwmémﬁuﬁﬁu way | darnsniiuguie
a1u150Usudaliiidn | PLO 3: @ nwa Specific Understanding, | TQF2: SH2, 4
fumadsuudasues | @anansafinniy e5une (Life-long Applying ALY 4.2
GG warzUszenald| Leaming
waluladlaniunnsg
Wasuulas
PLO 5: ¥n@nwn Generic Applying TQF4: Ay | SH2, 4
aunsaufuRnuLuy Funus
NEY WAADBNTIAIY FENMIN
SuRinveauluunuin UAAA
Y UMALHR 081 14,24, 3.4
WS AN TQF1:
ARSI
38555U
1.1
aiflondnUndiafid | PLO 6 §ndnwsn Specific Applying TQF5: SH1, 2, 3
Wnwelunisld | awnsduaudeyann PGP TN
waluladasawmnadl |wvasinalulad flae ANs
Wazay waznisld | asauwmaiivainnane Hoas uay
TUsunsumpufiames | wazanunsaldlusinsy walulad
AruAl1L T | renfiamesiisndulu ATEUNA
RNIZAU Aransiieade iy 3525
NN
5 viendatmdindidl | PLO 70 Sndnwn|  Specfic Applying | TQF5: SH3
Winwen1sdea1snie | @uisatiiausuaz AT
Inerransluseiu | WWeunauIgInisiu flae ANs
UIMTFIUVOANIT [ TEAUVUNINTT U Foas uay
WWOLNSHAMUITINIT [ S AUBIA U8 walulad
pgtslussAur® | U ANTAULNA
1.5
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MU0
O fpquszasdvomdngns T51uau 5 9o mudiuandluride 1.3 —dre
? nspuanmsgIuAMdigaANYUTR (TQF) fia 5 dufidel
1. AETIN 938555 (Ethics and Morals)

1) Ty fanusuRaveudonuleiuazsadeny

2) ndiuluansssu 3u535u Fedndgain FHuaay Arlladeuslevddiusiuinnitusslevd

dIuUnU

finzanudufihuazdunuusdsifdegau
4) SuilsnuAniiiuvesddu samiamswludnded wasauavesnulunywd

Aus A langiundnns waengufdAgluaviiv uasmansduiiineitos
AnsaysaIMsANLluameIniuanusiumansduniieites

€N D

sl szgnal4le
3. inwgnaleygyn (Congnitive Skills)
1) fauauisalunisfnedrnduszuy $asugravsenasiidalunisudledgymilu
ADUNITALAN )
2) fianuanunsatunisuszendainui anudilalukuifn ndnnisuazngudie o unis
UftRnuwazmsuilatymldediadassd
3) @nsalinszurumsmamanmansiunmsunlalgmldedivszdninnuazaennaes
Avan1unisal
4. VinweAnuduRuEIEIiayARaLasAINSURRYaU (Interpersonal Skills and Responsibility)
1) fanvannsalunmsheniduiiniugduegisdiussansam
2) fanufuRaveulunsBouiuasiaunuiesedisdeiios
3) fmnuanansalumsuiuia Tafanssy uazliufduiusiugduedisainsassd
4) @ansalinNTeae Lazsrueanuazantunsuilelymeaniunisalang o 1a
5. inwensinaeiidaiuay n1sdeasuasnsldinaluladansauma (Numerical,
Communication and Information Technology Skills)
1) aunsadoasniuilne ﬁammm msils N1358u MWy nsagUUsTAY wazmMuLEue
Taogsdiuszansnn
2) awnsavden wagldsluuumsdnaueasaume aaenduldivalulagansaunawaznig
doansldodnaiiuszanBamuaznyaniuaanumsal
3) awnsndenuazussyndlinaiianieadn vieadamaniMiAsadeslumsudlutiywle
DE1LUNZEL
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é3U PLOs
PLO 1: infnw1a1un5083u1enann1sn193nenmans walulad Ine1n1s waenguuneiineidoands
Y53 wagldrnuslunisuilanddeym

PLO 2: tinAnw1ansnsnefiu,efanannisvesasesssy AMETIN LagaTIenuITaivIng uagasnsanly
Uszgnaldlunisieuiiarnisaniduanide

PLO 3: tinfinwianunsafinmu a5une uarUssandldmalulaglanunisilaauulas

PLO 4: infinwanunsaldinsasiledFetugelunmsaniiuvauide

PLO 5: dn@nwianunsaufUiAnuwuungy uwansesnisaduiuiiaveuluunumvesiuiuazgnilunis
uAlvaaIuNITaleng o egnemNgEL

PLO 6: UnfnwrannsaduAudeyadinunaunaluladarsaunanvainvaily wagaiunsaldlusunsy
Aeufipesidndulumaniinedesiuanuidy

PLO 7: tnfinwianunsauiauouaziduunaiuidnnisluseduiingiuss A vseunuvi

PLO 8: nfinwanunsndnsest duasient wasssendnnnuiinuineimansuasimaluladieysannis
TunsAuaiuazdeunlanddymnasiauinuide

2. wnuWauUIul g

WHUNTARIUY WA UL nagns VANgIW/FIUY

1. Wauvdngasegnsseiiles | 1. Anmuniswdsunasuas | 1. s1enuaudeanisanaiadiu
Vielndaenndeafunas | 1599A20A0IN1590901A5F | A9 9
WasuLUaIn1suIanssud | waznraenau Tudiuniasau | 2. senunan1sinauvestindnw
A0 NISWAIUY N15398 1158519 | 3. 9789UN15UTEYUVRIR1TE
2. Wauvangnslidennneafiu u'ﬁ’m?iimhj 1 Ui?ﬁméjﬂﬁm )

2. a$Imsidmswnnynnia | 4. teiausuuzanyldUudn
dlunsiaumangns 5. AUAALAUVEIN NTIANA
3. flsyuuRanuuazUseiliung | MeuenuMIng 1y
véngnsetrsainiane 6. 18NA1INIT LA TUNITHAUINA
4. Waruinadgdnun | Ivwnveseansd
919136 et LU muIg | 7. s1eeumsidaileannnisiFou
IANTsisBuUNSaoU nseaeu

5. advayulfidiusinlueu | 8. USuiaauusnisivinisee
USNSIvINsuiesdAnsaguen | ennsdluvangns
uagmTITelAsnmamN 6. advayulindanauide | 9. IIukaNUITeLarunAY
wagRfiuimeunsiisluysine
wag/v3esaU TN

nswasuLAIUIvINg uag
PNAMNTTY

3. UFuU5an159ansiseu n1s
goutiioldinAnwiussg
NAFUONTAINLINTFIUNANIS
Seus

4. WRWIYAAINT/AMIA1E F
N1SSEUNITARY UINITIVINT
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NN 3 STUUNITIANITANEI N13ATUNIT wazlATIE319YRINANgnS

1. STUUNITIANITANE

1.1 53UV
seuulnsaim (Trimester) Ae 1 Uns@nwiwvssanidy 3 aranisAnw1und lag 1 A
mseAnwUnAdszezatdnwlitesnit 12 dUa
Yatmuasia 1 Wuluaudetefuuminerdomaluladqsung d1drensdnuidy
Unugin@ne w.A. 2560

1.2 msdansAnernaggieu

1idl

1.3 A1SHIgUREINUR8NATUSTUUNINIA

1 mhednszuulnsnia Weulaiu 12/15 wdeinszuuninia vse
4 wheinszuuninie Weulaiu 5 wheinszuulnsaia

2. N3ANIUNTVENE A

2.1 AunanlunisadiunisEeunisaau
MANMsAnwT 1 WIBUNINYIAY — AAIAY
amAMsEnud - 2 eungadniou - nuaniug
mAMsAni - 3 eulunen - fquieu

2.2 auauvRvesidnfinen
[ Y v v a [ a a1 v =2 ) a =
Juluaudedsduuminerdaimaluladasuns Smemsfnuduiudindnul w.e. 2560
(merwan n) vsesglunaeiidivesnuenITuNMsuTmmanans InednlavsiiAnyidesauaud
Aasaluil

1. L?;Jui{éiwL‘%ﬁ]miﬁﬂmsﬂguﬂ%zyjzmmﬁaLﬁ&mwh wialulnAnwiniansfnyanvineves
vdngmsUIyniveswinedovioantugaudnuduiiuminedemaluladgsunivensu lned
wansdeuesndlaoehanisdaiolui

1.1 ufisduazuuuindoazanliiiindy 2,50 vielfivuii

1.2 usspiunziuueasnasandngnsliing 2,50 vieifivuwi Tunsdfiudusedu
Aruuwledeldfa 2.50 axdesivusraunsalnmsitnuaivivifiiieadesdvineaans
Aminssumand Anviaans viearunividuiifsades lasinideiusesannitsaunie
Fosfutuinddneamitaz@nunsedutudindnunle

2. aAniidisansanvimdeids@nuegaude 1. agdeaduamuivineiaans

NEAIN INYIAFASFVAIN INEIAIEASTININ INe1A1anIn15nens maluladnisinens

FAINTTUFEAAT ANWIANENS WiSBE1VIV I NEITD9
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3. nsdindslidnsanisfnwazdedindngiususesinzdnianmsfinwineuiusenudity

= I v =
N USULUUUNAN

2.3 JgynvasinAneiwsnidi

- g -

2.4 nagnslunisantiunisivauiledyv/dedndavastdnfnelude 2.3

- g -

2.5 ununssutindnwuasddnsanisinuluszes 5 Y

2.5.1 52AUUTQYINNIUMIN WAY N UV N 2 wazwuy ¥ Tusses 59

UTNANY LACULE
2564 2565 2566 2567 2568
Wi 1 5 5 5 5 5
Ui 2 - 5 5 5 5
ARINzdSINTANY - 5 5 5 5
2.5.2 Iugiseuluszuuadamniieia
oy UnsAnw
Taglatu 2564 2565 2566 2567 2568
Wi 1 90 90 90 90 90
Ui 2 - 90 90 90 90
2.6 SUUITTUEUAULAY
TdsudszanalszUvasminedemalulaggsund
2.6.1 SUUTEUIUTIBTU (WU : UW)
JUUTEINUTIESUINTNANE) 78,000 UsaAUsial
JuUsEINUTESUINLISEU 2,400 umseAusel
IUALBEATIVTU Ysuuszuna
2565 2566 2567 2568 2569
1. ?i’]ﬂ’]?‘iﬂ’l‘iﬁﬂ'l% 102,000 204,000 204,000 204,000 204,000
2. AnaanzLleu 288,000 576,000 576,000 576,000 576,000
3. RUYANYUIIN - - - - -
%gmaq q
4. efunngiseuly | 216,000 432,000 432,000 432,000 432,000
FTUUARIMIEAR
374 606,000 1,008,000 1,008,000 1,008,000 1,008,000
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2.6.2 UUIZUIUTI8R1Y (WU : UN)

Yeuuszane 2564 2565 2566 2567 2568
(w.e.)
JUYAAINT 391,150 782,300 782,300 782,300 782,300
JUaIU 338,600 677,200 677,200 677,200 677,200
JUANLTUNTT 346,700 693,400 693,400 693,400 693,400
394 1,076,450 2,152,900 2,152,900 2,152,900 2,152,900

2.6.3  UszanunsAldane (gega) faau

579M13 AldTedal (Um) | naeavdngns (Um)
AU IUNINGNRY 20,000 40,000
AU3eRINTINENANK 400 800
A15T5ULHENAMEL T UTIVUTIUAT LN UV WAesel 57,600 115,200
wingns (48 vhenn)
394 78,000 156,000
2.7 53UUNSANE
wuutuEey

wuunslnasnudedefiuidundn
wuunslnakudeuninmuazideaduiendn
wuumslnansdidnnsedindiBudendn (E-learning)
wuumslnaniadumesiin

NERNON

AU (5eU) MsANYILONANIUTN

2.8 mMsigulaunienn 578381 uazn1sameileudinaniingndy
idulusudedsduuminendewaluladasuis densfinsduiadiofnw we. 2560
wazdedsRuuvinendumaluladasunsiniessuuadamiein w.e. 2563

3. nangasuarena1sdfaau
3.1 MUWWMIENATIUNADANANEAT
et AR WRILTE
WHW N WUV N 2 Swiumbeinsiunaeandngas laitdesndn 48 mieda
WHY ¥ uumeinsunaeaangss liteendt 48 wilefn

3.2 lnseadamangns
3.2.1 1A59a319ENgAT UWNW N WU N 2
Wi N WUU N 2 Medeiitevininerinusuasiinisfnwisedn duuniieind
Seunaennanans Widesndn 48 miefn Inefinwsednlidosndt 32 mihedn wagyifine1inus
adidnieuldliidesndt 16 mighn
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Al Anwaziesameilousey Lideanin 48 wiaefin Usenausie
- NGIAVILAY Widesndn 12 wiaefn
- NAIY RN Litesndn 18 wiefn
- NGIAVIEUNUN litlesndn 2 wiefn
- Aneniinug Litesndn 16 miiein

3.2.2 1A59a519MEaNgAT UNu ¥

uu ¥ MaFnwTeivarmsfuaiidasy SunmhefnfiGounaeandngns lites
i1 48 miaein lneAnwisiedvilddesndt 41 vihedn uagsinnisduaindaseifianiiouls
7 mhgin

dinAnwazdemamslowsoy  lidesndn 48 ymiefin Useneusie

- NGIAVILAY Litesndn 12 i
- NAIY RN Litlesndn 19 wiefn
- NGUAVEUNN lidesndn 2 wihefe
- NANIYENARNY Lidesndn 8 wmiheda
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nsfnuluwdazseau Astoluil

3.3.1 NFUIVIVIAY

UL (UTTENE - UJUANIT - AnwrdenuLag)
SCI18 7001 | walulagdagtuuaveuran 3(3-0-6)

(Up and Coming Technology)

SCI18 7002 | #Usznaumsinaluladdugs 3(3-0-6)
(Deep-tech Entrepreneurs)
SCI18 7003 | LswgAanshaviawasinly 3(3-0-6)

(Digital Economy and Beyond)

SC118 7004 | n¥wdAunstlynnuagnguanefiiendes 3(3-0-6)

(Intellectual Properties and Laws)
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3.3.2 nguvuaaN

Ume.2

UnAnwianuisaeenuuugasigividenduenals wWeliiinaiugelivgy

RNENNNUNANWIABINTS
3.3.2.1 uagaitATasdiadngrAransnisunng (Medical Science

Instruments)
uunIein (UssenY - UJUAN1S - Anwidienuias)

SCI02 7642 | wallAn1suenynINIAiIATIZYA 3(3-0-9)
(Analytical Separation Techniques)

SCIO5 7668 | N150ONLUUTEUULTNYIAUAERAS 4(3-3-8)
(Optical Systems Design)

SClo5 7682 | wilululowalulad 4(4-0-8)
(Nanobiotechnology)

SCI18 7101 | wAlulagmsanenmymenIsunmg 3(3-0-6)
(Medical Imaging Technology)

SCI05 7656 | walulagnsiuianudfuazmMsUssgndldanu 4(4-0-8)
(3D Printing Technology and Applications)

SCI05 7715 | Bidnvnsetinddugs 4(4-0-8)
(Advanced Electronics)

SCI18 7102 | wannsuadgulgesnIuAll 3(3-0-6)
(Principles of Chemical Sensors)

sci18 7103 | walulaBwuwefiduloufiuaiiorunsintamanisunng 3(3-0-6)
(Optical Fiber Sensors Technology for Medical Application)

SCI18 7104 | nM3dnwseues 3(3-0-6)
(Phototherapy)

SCI18 7105 | msshwilsAmeaynia 3(3-0-6)
(Particle Therapy)

3.3.2.2 ¥ana¥uInnssu (Bio-innovation)
IuIUndEin (UTse1e - UJURNIT - Anwdlenuias)

SCI04 6201 | ANUMAINAAIENNTININUALNITOYSNY 4(4-0-8)
(Biodiversity and Conservation)

SCI04 7205 | wgnwenansiuty 4(4-0-8)
(Ethnobotany)

SCI04 7603 | ninddunslygrlusnidenistinimn 3(3-0-6)
(Intellectual Property in Bio-research)

SCl04 8407 | mATIANINBYTYVING 4(2-6-4)

(Techniques in Molecular Biology)
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Ume.2

uUIEAN (UTTENE - UJUANIT - Anwndenuiag)

5CI04 8501 | winnssuuludniunsthdai 4(4-0-8)
(Nano-innovations for Water Treatment)

SClo4 8502 | sunAUIluTanokarUsElevin1agdinn 4(4-0-8)
(Silver Nanoparticles and Bio-applications)

SClo4 8601 ﬂ’m/iauﬁsm%aﬁmﬂLLazm'ifi‘]’mmsﬁuﬁﬁumm 4(4-0-8)
(Ecotourism and Management of Protected Areas)

SCI04 7605 | wanaRnTnawiiewaunfidedy 4(4-0-8)
(Bioplastic for Sustainable Development)

SCI04 8411 | wwiAnwazmMAlANITINTEAULIANATDINY 4(2-6-4)
(Concepts and Techniques in Plant Molecular Biology)

sCl04 8410 | melulaBmsimzifenraduasiiefeii 4(3-3-9)
(Plant Cell and Tissue Culture Technology)

SCI04 7604 | MsmemmiBseyintuazmsviesilendaing 2(1-2-3)
(Photography for Conservation and ecotourism proposes)

SCI18 7106 | auAuIluAUINg NI INY 4(4-0-8)
(Nanoparticles in Plant Science)

3.3.2.3 199auINNIIUYAUVTY (Microbial Innovation)
uUNILAN (UTTEN8 - UJUANIT - Anwndenuiag)

SCI08 9001 | YaTVInensEAuddinAng 4(4-0-8)
(Graduate Microbiology)

SCI08 9002 | 9aT7Anendunde 4(3-3-6)
(Environmental Microbiology)

SCI08 9003 | RATVIN1QAAMNTTY 4(4-0-12)
(Industrial Microbiology)

SCI08 9004 | walulagyaunsd 4(4-0-12)
(Microbial Technology)

SCI08 9005 | mpflavawaduazlinanaiiiontideniagadzine 4(2-6-8)
(Cellular and Molecular Techniques for Microbiology Research)

SCI08 9006 | nRduifuAnernisinido 4(4-0-12)
(Infectious Immunology)

SCI08 9007 | wAliAITeN19aT N A UTANINEN 2(0-6-8)
(Microbiologicaland Parasitological Research Techniques)

SCl0g 9008 | IsnRniouazendnen 4(4-0-12)

(Infectious Diseases and Therapeutic Drugs)
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Ume.2

uUIEAN (UTTENE - UJUANIT - Anwndenuiag)

SCI08 9009 | FATYVINYINITLNYAT 4(4-0-8)
(Agricultural Microbiology)

SCI08 9010 | FIATAUNANIRATYING 3(2-3-8)
(Bioinformatics in Microbiology)

3.3.2.4 UDRANAWIUNALVILLALIZUUANAY (Renewable Energy and
Storages)
JuIUndERn (UTT818 - UJURNIT - Anwdienuias)

SCI18 7301 | piviAv@INANIUNALNY 4(4-0-8)
(Landscape of Renewable Energy)

SC8 7302 | Fandwsumsldaunundanu 4(4-0-8)
(Materials for Energy Applications)

SCI18 7303 | waduaeinduasnasiuay 4(4-0-8)
(Solar and Wind Energy)

SCI18 7304 | szuuiniundsauilasmu 4(4-0-8)
(Introduction to Energy storage and systems)

SCI05 1002 | Wand 2 4(4-0-8)
(Physics 2)

SCI05 3017 | BdnnsedndiUseiu 4(2-6-0)
(Basic electronics)

3.3.2.5 uagamalulagatauduuasnislduselevd (Quantum
Technology and Applications)
IuIundEin (Ussene - UJURnIs - Anvdlenuias)

SCI18 7310 | aivimivesmalulagnioudy 2(2-0-4)
(Quantum Technology Landscape)

SCI18 7311 | ngufAmpusiy 1 4(4-0-8)
(Quantum Theory 1)

SCI8 7312 | 9ane3NuTNAIDUsN 4(4-0-8)
(Quantum Algorithm)

SCI8 7313 | MFIALAZNIATINGNTIAIDUAL 4(4-0-8)
(Quantum Sensing and Metrology)

SCI18 7314 | msAeansideniousy 4(4-0-8)

(Quantum Communication)
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Ume.2

uUIEAN (UTTENE - UJUANIT - Anwndenuiag)

SCI8 7315 | msfunandenieuiudecd 4(4-0-8)
(Introduction to Quantum Computing)

sCi18 7316 | msunnaluladaeusulUly 2(2-0-4)
(Implementation of Quantum Technology)

scig 7317 | eeUdluwiudou 2(2-0-4)
(Introduction to Optimization)

SCI18 7318 | mal3uuiuededos 2(2-0-4)
(Machine Learning)

SCI18 7319 | WUANMNUI0NIALISITIRINDALAZAIOUS 2(2-0-4)
(Frontier of Digital and Quantum Hardware)

3.3.2.6 12QAUINNTTUNITANIUALNITAATIZAANTAITUUITU (Sports
Innovation and Game Analysis)
uUIEAN (UTTENE - UJUANIT - Anwndenuiag)

SCI18 7401 | @393M81NN500NNRINE 3(3-0-6)
(Exercise Physiology)

SCI18 7402 | NMSUSZHIULALNAFDUANTIONINNIINIE 3(3-0-6)
(Physical Fitness Testing)

SCI18 7403 | mseenuuulusunsiiiolaiuadeausson e nayaasy 3(3-0-6)
qUNN
(Exercise Program for Physical Fitness and Health Promotion)

SCI18 7404 | LBAIENINITAR 3(3-0-6)
(Sports Medicine)

SCI18 7405 | nseeniidimetiiotletuuassnwlulsateds 3(3-0-6)
(Exercise in Prevention and Treatment of Chronic Diseases)

SCI18 7406 | N1SAALTIDDNLUY 3(3-0-6)
(Design Thinking)

sci1g 7407 | anudugusznoumsuazuinnssy 3(3-0-6)
(Entrepreneurship and Innovation)

sci1g 7408 | sdnmseiinduazmadeulsunsumenfiumesidodiu 3(3-0-6)
(Basic Electronics and Computer Programming)

SCI18 7409 | Mmswnudayauazn1siasigiinudnisudedy 3(3-0-6)
(Data Acquisition and Performance Analysis)

SCI18 8401 | ASASNUUUTIABILAZNITIATIEMNUAN1TUUITUY 3(3-0-6)

(Game Analysis and Data Modeling)
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Ume.2

uUIEAN (UTTENE - UJUANIT - Anwndenuiag)

SCI18 8402 | mMynszmnudnsutstulnglitayyusenvg 3(3-0-6)
(Advanced Game Analysis)
3.3.2.7 129aN1509NMNGIN1EUTLYNARIUANTIANINNINIBUAZART
(Applied Exercise Science in Fitness and Sports)
uUILAN (UTTE18 - UJUANIT - Anwndenuiag)
sci1g 7410 | msdudinaeudiuyana 3(3-0-6)
(Personal Training)
SCI18 7411 | NM390NUwUUTUIHATUNINATUANTIONTNN NN UAZARA 3(3-0-6)
(Program Design in Fitness and Sports)
SCI18 7412 | MsAnANLTILTILATANTIONINW 3(3-0-6)
(Strength Training and Conditioning)
SCI18 7413 | udnnssudazmaluladnualsIn NNy AU IINIELaZ AN 3(3-0-6)
(Technology and Innovation in Fitness and Sports)
SCI18 7414 | MsUIMSAUGgUANILaE AW 3(3-0-6)
(Fitness and Sports Center Administration)
SCI18 7415 | Tnaunn1sd s uaussan I nyn N elasAnn 3(3-0-6)
(Nutrition for Fitness and Sports)
3.3.2.8 ua@amsﬁmmzﬁ@aﬁuﬁ%@q (Advanced Geospatial
Analytics)
3.3.2.8.1 ﬂijuﬂﬂiﬁ’]i’)%‘fl’aﬁdaL‘?N‘ﬁuﬁLLﬁSﬂﬁiﬁ’]LLﬂﬂ%ﬁ]gaL‘TJGﬁuﬁ
ﬁwwmﬁﬂ%‘UQQ (Spatial Data acquisition and advanced classification
technics)
uUIEAN (UTTEN8 - UJUANIT - Anwndenuiag)
SCI18 7501 | msUszendlivaya Optical uag SAR 31nANLTIEY 3(3-3-6)
(Application of Optical and SAR satellite image)
SCI18 7502 | nAsesikazwundayadn Optical, Multispectral, Thermal, 3(2-4-8)
ILay Hyperspectral Sensors
(Analyzing and classification Technics for Optical, Multispectral,
Thermal, and Hyperspectral data)
SCI18 7503 | msUssendliveyalans 3(3-3-6)
(LIDAR Application)
SCI10 6714 | GNSS: nufuasnsussend 3(3-3-10)
(GNSS: Theory and Applications)
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3.3.2.8.2 nguNszUIUN1sIANIstayavualuguasinszvidaya
a & dy aa . = a Y a =
Wenundleatauazlasaineussamiiisuuazn1sseuiidedn

(Streamline processes for Big data and spatial analytics by

Statistic, Artificial Neural Network and Deep learning)

Ume.2

v

IR (UTTENY - UJUANT - Anwidienuias)

SCI18 7504 iswmﬁﬂmigmsﬁagat,%qﬁuﬁ 3(3-3-6)
(Geospatial Database Management System)
SCI10 6812 mﬁmawzﬁﬁi’iaagaL%qﬁuﬁ%uqa 3(3-3-10)
(Advanced Spatial Data Analysis)
SCI10 6814 | mnzsidoyavunalngdmsumstszgndmagiiansaumedug 3(3-3-10)
(Big Data Analytics for Advanced Geoinformatics Applications)
SCI18 7505 | admLdeitudi 3(3-3-10)
(Applied Statistics for Geoinformatics Research)
SCI18 8501 | IassngUssamifisuuazmsidousidedndmiunisussgndlidugs 3(3-3-9)
(Artificial Neural Network and Deep Learning for Advanced
applications)
3.3.2.8.3 njua¥auuusaswaneiAuavangdasaatiiensiniaue
%’ayjalﬁaﬁuﬁ (Multi-dimensional spatio-temporal modeling for spatial
presentation)
uUILAN (UTTE18 - UJUANIT - Anwndenuiag)
sCi10 6811 | Tnlpunsuamitugauasnisadiauuudians 3 i 3(3-3-10)
(Advanced digital photogrammetry and 3D modelling)
SCI18 7506 mia%fwu,wai”laau%qﬁuﬁ%uq& 3(3-3-10)
(Advanced spatial modelling: Theory and Applications)
SCI10 6721 ﬂ'rﬂﬁu‘%mﬁagaLLazmsaumﬂmqgﬁm'ﬁaumﬂmum’mﬁaqﬂim 3(3-3-10)
(Geoinformatics Data and Information Services through Modern
Media)
SCI18 7507 | MsadauuusiaeuagnsyuiLiikIusEuuIATeT e 3(3-3-10)
(Web-based Spatial Modeling and Mapping)
3.3.2.9 wagansuszgndnisBouivaaaiauaznsiiasiziidayanis
MeAans (Applied Machine Learning and Scientific Data
Analysis)
IuIUndEin (UTse1e - UJURnIs - Anvdienuias)
SCI18 7508 | mdlnenansuszenddmsulayniusshivg 3(3-0-6)

(Applied Mathematics for Artificial Intelligence)
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Ume.2

uUIEAN (UTTENE - UJUANIT - Anwndenuiag)

sCi18 7509 | nmslusunsulnseusiientsdmnanddingimans 3(3-0-6)
(Python Programming for Scientific Computing)

SCI18 7510 | meviunilasteyavnasnuinemans 3(3-0-6)
(Scientific Data Mining)

SCI18 7511 | adduarszleuismsinseideya 3(3-0-6)
(Statistics and Data Analysis Methods)

SCI18 7512 | msiFeuiveaniasuszend 3(3-0-6)
(Applied Machine Learning)

scig 7513 | JyanuseRugdnniunsunmduasn1sansnsnge 3(3-0-6)
(Al for Biomedicine and Healthcare)

SCI18 7514 | Tansauwmaraniuaznsldnauianes 2(1-3-2)
(Bioinformatics and Computer Usage)

SCI18 8502 | MaMaAnaIInIUNITUTZUIAN NN NI TUNNELAZADNNUADTINAL 3(3-0-6)
(Selected Topics in Medical Image Processing and Computer
Vision)

SCI18 8503 | hdednasivnansiFeudveanieadaszynd 3(3-0-6)
(Selected Topics in Applied Machine Learning)

SCI18 8504 | WteAnassnumManeideyalieuszens 3(3-0-6)

(Selected Topics in Applied Data Analysis)

3.3.2.10 UQAUIANTIUNITREUIINGIANENS-ADIAAIENT
(Science-Mathematics Learning Innovation)

uUIEAn (UTTENe - UJUANTT - Anwinienuies)

TminAnwseuna 3 s1eivnalul

SCI18 7601 | ms3imalulad 3(3-0-6)
(Technological Literacy)

SCI18 7602 | Msad1edendviadinsunisifeunisasuy 3(3-0-6)
(Digital Media Development for Education)

SCI18 7603 | nsyuiuMsARseniuudmiung 1(0-3-0)

(Design thinking for educators)

Tntnfnwidenseudvimuniuiugiu 1 seiwselul

SCI18 7604 memumqmﬁmﬂ']am%ﬁugm 4(4-0-8)
(Review of Basic Mathematics)
SCI18 7605 | UNMIUNMIUNILATINUGIY 4(3-3-6)

(Review of Basic Chemistry)
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Ume.2

uUIEAn (UsTENe - UJUANTT - Anwinienues)

SCI18 7606 Uwumuma%ﬁmmﬁugm 4(4-0-8)
(Review of Basic Biology)
SCI18 7607 | ummumumsilAndNugn 4(4-0-8)
(Review of Basic Physics)
SCI18 7608 | uymuymuyneInenean sy 4(4-0-8)
(Review of General Science)
TiiAnwidenideuividontesuona nmeivdelud
SCI18 7609 | Msseuiuazas U iRn s ainemansuuulaiiouass 3(1-6-4)
(Learning and Building Virtual Science Laboratory)
SCI18 7610 | Winwediv3nuilasanuinemansuagn1snannaumaunis 3(3-0-6)
(Science Project Consultant and Academic Work Production
Skills)
SCI18 7611 | eonuuumsiieuidwmiuledutninnis 2(2-0-4)
(Classroom Design for Science Olympiad Teachers)
SCI18 7612 | IngnmsAunadmniuag 3(2-3-4)
(Coding for Teacher)
SCI18 7613 | mansinindewindeiienudsdu 3(3-0-6)
(Environmental Monitoring for Sustainability)
SCl18 7614 mmmam%ﬁugmﬁm%’mg 3(3-0-6)
(Basic Astronomy for Teacher)
SCI8 7615 | walulagmsfiunanudfuasnsussgnaldauniensiin 3(3-0-6)
(3D Printing Technology and Applications in Education)
SCI18 8601 | ¥teAnassN1IMIsuiine1mans-adinAans 3(3-0-6)
(Selected Topics in Science-Mathematics Learning)
SCI18 8602 | UsymiivAunnansiseusingmans-aainaans 4(0-12-12)
(Special Problems in Science-Mathematics Learning)
3.3.2.11 wegadnerdansnayulnsuazuinnssy
(Medicinal Plant Science and Innovation)
uUILAN (UTTEN8 - UJUANIT - Anwndenuiag)
SCI15 9001 | s2tduanivunIaInenFansNI SN Laz i Inen 4(3-3-8)
(Research Methodology in Medical and Biological Sciences)
SCI15 9002 | wadielumsfnwniseenguimdinimaesiivasyulng 2(1-3-4)
(Techniques for Studying Biological Effects of Medicinal Plants)
SCI15 9003 | unuwwesiiwayulnsaonisvhauressumeuyedwaslsassldidu 4(4-0-12)

(Role of Medicinal Plant in Human Body Function and Health
Disease)
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Ume.2

uUIEAN (UTTENE - UJUANIT - Anwndenuiag)

(Current Topics and Innovation in Medicinal Plant Science)

SCI15 9004 | pliduiuineuagInenmansivayulng 4(4-0-12)
(Immunology and Medicinal Plant Science)

SCI15 9005 | ndsiamdugs 4(4-0-12)
(Advanced Pharmacognosy)

SCI15 9006 | wenwAUszEnd 4(4-0-12)
(Applied Phytochemistry)

SCI15 9007 EJ'lmﬂﬁ‘i'imj’lasiJquQ 4(4-0-12)
(Advanced Drugs from Nature)

SCI15 9008 | wdetagiunazuinnssumdinermansivayulng 4(4-0-12)

3.3.3 ngudvduuun (Seminar)

JuIUndERn (UTT81e - UJURNTT - Anwdienuias)

a8 7 AU 1

SCI18 7005 | duuy 1(0-2-2)
(Seminar 1)

a8 7 AU 2

SCI18 7006 | duuy 1(0-2-2)
(Seminar II)

dufutegauinnssumsiteuiivermans-adinaans ansalfeniseuseivideluil

NOLNUIFUNUN 1 wazduuwn 2 1o

LA (UTTEN8 - UJUANIT - Anwndenuiag)

SCI18 7007 | duuMsiseuiinenmans-adineans

(Science-Mathematics Learning Seminar)

2(0-4-4)

3.3.4 nguiviavnaUauginfnen (Graduate Cooperative Education)

uUIEAN (UTTEN8 - UJUANIT - Anwndenuiag)

(Graduate Cooperative Education )

SCI18 7008 | @nnavdindAnen 1 8(0-0-0)
(Graduate Cooperative Education 1)
SCI18 7009 | @nnavdinfAnen 2 8(0-0-0)

3.3.5 Ing1iwus (Thesis)

JuIUndEin (UTT81e - UJURNTT - Anwdlenuias)

(M.Sc. Independent Study)

SCI18 7010 | ImendnusurnUndin 16(0-0-0)
(M.Sc. Thesis)
SCI18 7011 | MSAUAINBATTUMNULTS 7(0-0-0)
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3.6

LRUNISANEN

STAUNNIUGAR

1.6.3 HAUNTITANBNITZAUUTYUIINGIAEATURITUTN WY N HUU N 2

Umo.2

I 1 mensanenit 1 un. | U9 1 anamsAnendi 2 | un. I 1 menasanenii 3 un.
SC118 7001 wnAlulad 3 | SCI18 7003 LA5wgAENS 3 | SCI18 7004 n3WEFUN1A 3
Yagtuuazeuran (Up and fIviauazdaly {]aujzymazﬂgwmaﬁt,ﬁ'aﬁm
Coming Technology) (Digital Economy and (Intellectual Properties

Beyond) and Laws)
SCI18 7002 fUsenaunis 3
LMﬂIuIﬁﬁ%ugd A den (Elective Course) 3 | Awden (Elective Course) 3
(Deep-tech Entrepreneurs)
v wden (Elective Course) 3 | SCI18 7005 duuuwn 1 1
1890 (Elective Course) 3 (Seminar 1)
AoUUTENAANg
(Comprehensive
Examination)
37 9 571 9 57 7

I 2 mensanenit 1 un. | U9 2 anamsAnendi 2 | un. I 2 mansanenil 3 un.

Ay uden (Elective Course) 3 | SCI18 7010 Aneniinus 8 | SCI18 7010 Aneniinus 8
W UU9n (M.Sc. Thesis) wvadin (M.Sc. Thesis)
v den (Elective Course) 3
#OUINNTNUS
SCI18 7006 &uuun 2 1 (Thesis Defense)
(Seminar II)
LeualATIsIIneninus
(Thesis Proposal
Examination)
371 7 371 8 371 8
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2.6.3 wWuN1sAnEITEAUUTYI

Tnelsifinnsvindngtinus)

a

INYIAEATURIUUN

v o a

Ume.2

M WY U (N15ANWITI83YN

U9 1 mMansenendi 1

U9 1 nanshned 2

U9 1 mmeansfne® 3

un. un. un.
SC118 7001 walwlagUaqiu | 3 | SCI18 7003 fisugrans 3 | SCI18 7004 NIWEFUMNS 3
wagauIAn (Up and Coming AIvialazinly ﬂagmnuasﬂgmmaﬁﬁmﬁaq
Technology) (Digital Economy and (Intellectual Properties
Beyond) and Laws)
SCI18 7002 HUsznaums 3 Jwden (Elective Course) 3
Lwﬂiuiaﬁ%uqq A uden (Elective Course) | 3
(Deep-tech Entrepreneurs) SCI18 7005 &uuun 1 1
A uden (Elective Course) | 3 | (Seminar 1)
A Laen (Elective Course) 3
aouUsEaIanIug
(Comprehensive
Examination)
574 9 374 9 394 7
I 2 mamshneii 1 un. | U 2 mamsfneii 2 | un. I 2 nmamsAnuii 3 un.
v aen (Elective Course) 3 | SCI18 7008 anfia 8 | SCI18 7011 sAUAINBaTY 7
UnudinAnwn 1 (Graduate Y RNAILT
I uden (Elective Course) 2 | Cooperative Education I) (M.Sc. Independent Study)
A Laen (Elective Course) 2 FOUNTAUAINDATE
(Independent Study
SCI18 7006 &y 2 1 Examination)
(Seminar II)
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45. 0. psesquis AsulSvan | Use. (emtugmansuaeitug | amiinendesiien 2551

FFnsTuUAERS)

36




Ume.2

e 5 =
do wwana ANAINTTANEN a'u,sfafl']sﬂnmmn -
) v #01UU U WA
Wl (eaiugmansuaziiug | iminendeuiing 2544
AMmnITuAERS)
WU @) UNMINGFUVDUKNY 2532
46. 9. A3.Asdnwal YT Usa. Anermansiliednuin) | inninedeidednual 2559
WM. Anemansias WNTINEaEIdanNYal 2552
AU
47. 9. A3.8MFNA WA wa.  @End) wminedemeluladgsuns | 2561
wmy.  @W@nd) UGSV ULNY 2552
48. 9. AT.IUNUT UINNAN Ph.D. (Microbiology) University of California, 2559
Davis UsginAan3gasn
M. (WeFINeAaUn) UNINY1ALURRR 2552
NG, (wedansunwne) UNINYIFEVDULNU 2544
49. 9. A3.ATIA LEIaY Ph.D. (Physics) Princeton University 2559
UseimAansgeLusn
B.Sc. (Engineering Physics) | Brown University 2554
(magna cum laude) | Useineanigawsnm
50. 8. 732558 Nanlnas Ph.D. (Optoelectronics) University of Southampton | 2564
ANTIYDIUNANT
wmy. (Wand) UNNINYABUTRR 2558
wmu. (Wand) UNINYIRIVOULNAY 2554
51. 9. AT.INNUY YLy Usa. @wwmand) WANINGTEYDULAY 2561
MU, (Wweadansunwne) UNNINYIFEVOULNU 2550
52. 9. ps.fvgInTal FISgylne Ph.D. (Pharmacology) University of Manchester 2562
USUNAANIIVOIUIINT
Wi Grenmanstinm | aandudadingnnsed 2555
Uszans)
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Ineenansivayulng
3. NENRYIFUNUN
SCI18 7005 duun 1 d o | o | o . ° ° . ° °
SCI18 7006 A 2 d o | o | o o ° . ° . °
4. ngadyavnatanfnen
SCI18 7008 anfadunndnen 1 ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
SCI18 7009 anfadadinfne 2 . ° ° . ° ° . . . ° . . . . . . . °
5. nedwus / nsAuaindass
SCI18 7010 Angtinusuniiude o | o e o | e o o o o ° . . . . ° ° .
SCI18 7011 n3AuAIdaTINITTIR o | o o | o o o | 0o oo . o . . . . . . °
ai;uLmuﬁmiﬂi:ﬁﬂﬂmw%'uﬁm}a‘u L °
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WNUTILARIN1TNTERBANUTURAYDUABNANTITEUIIINMANEGATEI187Y1 (Curriculum mapping)

® AUSURNYDUNAN

Umo.2

| 518397 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO7 PLO 8 PLO 9
1. ngaAvtsAu
ScI18 7001 | walulagdagtuuazeunan . . .
CLO 1,23 CLO 1,2,3 CLO 2,3
sCI8 7002 | fusznoumsmaluladidugs . . .
CLO 1,2,3 CLO 1,2,3 CLO 2
SCI18 7003 | wAswgrnanslugafdvianazdnly . . .
CLO 1,2 CLO 3 CLO 2
SCI18 7004 w%wéﬁumqﬂmmmaxﬂgwmaﬁ o o i
\Aeates o1 CLO 2,3 o1
2. NIV NANE
2.1 uagawFasiieIneaaninisunng
SCI02 7642 | wiadiamsuenymaaiiinsizi U U o
CLO 1,2,3 CLO 5,6 CLo 4
SCI05 7668 | N590NLUUTEUULTIAUAERS o o o o o o
CLo 1, 2 CLO 3 CLO 5 CLO 4 CLO 5 CLO 3
5C105 7682 | wilululewmalulad U U o o
CLO1 CLO 3 CLO 1 CLO 2
SCI18 7101 | walulagnsatgmmymemsunng U U L L
CLO 1 CLO 3 CLO 1 CLO 2
SCI05 7656 | tnaluladnisAunaiufifnarnnsg U U o o o
Uszendldanu CLO1 CLO 3 CLo 2 CLo 2 CLO 2,3
SCI05 7715 SLﬁnmaﬁﬂé%uga o o o o o
CLO 1 CLO 3 CLO 2,3 CLO 2 CLO 2
SCI18 7102 | wannsveswugesmaall o o o o
CLO1 CLO 3 CLO 1 CLO 2
sCI18 7103 | wialuladwwesidulaufiuauile U U o o
NUATIVIAMINISUITE Clo1 CLO 3 CLO 1 CLO 2
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Ump.2

99731 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 PLO 9
SCI18 7104 | msSnwAieues U U U L L
CLO 1 CLO 3 CLO 2 CLO 1 CLO 2
SCI18 7105 | m3shwilsadigennia . . . . . .
CLO 1,2 CLO 3 CLO 4 CLO5 CLO 3,6 CLO 5
22 yagatiaudnnisy
SCI04 6201 | AITURAINVAIENIITIATWUALANS o o o
ausny CLot,2 o4 CLO 3
SCI04 7205 | wenweansuty . .
CLO1 CLO 2
5CI04 7603 | niwddunmelygnlusiidonsdnm . . . . .
CLO 1,4 CLO 3,6 CLO 2 CLO 6 CLO 5
SCI04 8407 | wiAllAvNeendTivien ° * * *
CLO1 CLO 3,4 CLO 2 CLO 5
$CI04 8501 | winnssuunludmiunsthteih . . . . .
CLO 1,2 CLO 4 CLO 4 CcLo 4 CLO 3
SCI04 8502 | sun1punludaiieduazUszlovinig i i d i
Fam CLO 1, 2,3 CLO 4 CLO 4 CLO 4
SCI04 8601 | msvieafisndslinAuarnisinnisiudi . . . .
ﬁmsaq CLO 1 CLO 1 CLO 2 CLO 3
SCI04 7605 | wanaRndnmitewmuniidadiu . . . . .
CLO 1 CLO 2 CLO 2 CLO 2 CLO 3
SCI04 8411 | wulAauazwAailAn19@aineseau . i i i
Tuanavesity Lot CLO 3 CLo2 o4
5CI04 8410 | welWladmsmzdpasaduaziiiede U o o
ey CLO 1,2 CLO 3,4 CLO 5
SCI04 7604 | MsshenmiBaeyintuagnisvieaiiie i i
Wl CLot,2 Clo3
SCI18 7106 | synAuwluiuinginsity o o i *
CLo 1,3 CLo 1,2 CLO 1 CLO 2,4
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57891 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 PLO 9
2.3 wagauinnssuyduvid
SCI08 9001 | adinenseiutadinfinw . .
CLO 1 CLO 2
SCI08 9002 | 9T AmenAuandes o o
CLO 1,2 CLO 2
SCI08 9003 | 9a¥Ving1gnaImngsu o o . . o o
CLO1 CLO 2 CLO 3 CLO 2 CLO 3 CLO 2
SCI08 9004 | wialulagqfuv3e ) ° .
CLO1 CLO 2 CLO 2
SCI08 9005 LmﬁﬂmawaénadmLaqat.ﬁamufﬁy ) . ° ° °
megadainen CLO 1 CLO3,4,5 CLO3,4,5 CLO 2 CLO 6
SCI08 9006 | aliAu fuingmsinide . . .
CLO 1, 2,3 CLO 3 CLO 3
SCI08 9007 | wnafiniden1egadaineuazyusdn ° ° ° )
Wen CLO CLO9 CLO 9 CLO
1,2,3,4,5,6,7,8 1,2,4,5,6,7,9
SCl08 9008 | TsmRnienazeninm . . . .
CLO CLO 5,8 CLO CLO 8
1,2,3,4,5,6,7,8 1,2,3,4,5,6,7,8
SCI08 9009 | 8% INeNITNYAT . . . . °
CLO 1,2 CLO 2,4 CLO 3 CLO 3 CLO 4
SCI08 9010 | FYeNTAUNANATTING ) . . ° °
CLO 1 CLO 1,2 CLO CLO 1,2,3,4,5 CLO
1,2,3,4,5 2,3,4,5
2.4 UDNANALUNAWNLUAZTZUUANIAY
SCI18 7301 | AvimivemasunaLNY . . . . . o . .
CLO 1,2,3 CLO 3 CLO 3 CLO 2 CLO 2,3 CLO 2,3 CLO 2,3 CLO 3
ScI18 7302 | Jamdwmsumsldnuiundsany . . . . . o
CLO 1,2,3 CLO 3 CLO 3 CLO 1,2,3 CLO 2,3 CLO 3
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598997 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 PLO 9
SCI18 7303 | wasUwaseinduazay o o o o o o
CLO 1,2,3 CLO 3 CLO 3 CLO 1,23 CLO 2,3 CLO 3
SCI18 7304 | sruuinfundenudedy . . i . i .
CLO 1,2,3 CLO 3 CLO 3 CLO 1,23 CLO 2,3 CLO 3
SCI05 1002 | #@nd 2 U
CLO 1,2,3
SClo5 3017 | Budnwselindiledu o o
CLO 1,2,3 CLO1,2,3
2.5 wagawmaluladalsuauuazmldusslovi
SCI18 7310 | givirtveunaluladateusiy o o o o o o o o
CLO 1,2,3 CLO 3 CLO 3 CLO 2 CLO 2,3 CLO 2,3 CLO 2,3 CLO 3
SCI18 7311 | ngufjateusiy 1 o o . o . o
CLO 1,2,3 CLO 3 CLO 3 CLO 1,2,3 CLO 2,3 CLO 3
SCI18 7312 | dane3iuiTmiousy U U o U o U
CLO 1,23 CLO 3 CLO 3 CLO 1,2,3 CLO 2,3 CLO 3
SCI8 7313 | M IALAZNINTINGNTIAIDUAN . . . . . .
CLO 1,2,3 CLO 3 CLO 3 CLO 1,23 CLO 2,3 CLO 3
SCI18 7314 | myAeasidseneusiu U U o U o U
CLO 1,2,3 CLO 3 CLO 3 CLO 1,23 CLO 2,3 CLO 3
SCI18 7315 | msfuaademeudubosu . . . . . .
CLO 1,2,3 CLO 3 CLO 3 CLO 1,23 CLO 2,3 CLO 3
sCi18 7316 | msinaluladAreusululy o o . o . o
CLO 1,2,3 CLO 3 CLO 3 CLO 1,23 CLO 2,3 CLO 3
sCi18 7317 | eeudluetuiedu o o o o o o
CLO 1,2,3 CLO 3 CLO 3 CLO 1,23 CLO 2,3 CLO 3
SCI18 7318 msﬁwimamém o o o o o o
CLO 1,2,3 CLO 3 CLO 3 CLO 1,2,3 CLO 2,3 CLO 3
SCI18 7319 | wumtlwesoninlasiidnineaunay U U o U o U
AYDURAY CLO 1,2,3 CLO 3 CLO 3 CLO 1,23 CLO 2,3 CLO 3
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598997 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 PLO 9
2.6 UAQAUINNTIUNITAWILALNMTIATIZNNENTS
LKLY
SCI18 7401 | @35 menisesnindanie .
CLO 3,4
SCI18 7402 | N15UTELIULAYNAADUANTIANINN o o o
N8 CLO 2 CLO 2 CLO 2,3
SCI18 7403 | n1seenwuulUswnsuiiioiasuadis U U L
AUTIONMNNBUAZEUETHEVA N CLO1 CLO3 CLO 2
SCI18 7404 | LiwFN@RSNNSAWN U U
CLO 1 CLO 3
SCI18 7405 | mseenidinesitetefuuas snwly . . .
Tsmidess cLo1 Lo 3 cLo?
SCI18 7406 | NSARLTNOBNLUY . .
CLO 2 CLO 2
sc18 7407 | anududuszneuntsuazuinnssu U U
CLO 2 CLO 2
SCI18 7408 | Biannsafinduwazn1sileulusunsy . . . .
reufiumedilou cLo2 Loz cLo2 CLo 3
SCI18 7409 | msfivdeyanayn1siinsizinudnis U U o
wUITY CLo 2 Clo3 CLO3
SCI18 8401 | n1sas1auuuTIaesuaznIsTIASIER o o o o o
LnudNSUU Y CLo 1 Clo2 Cclo2 CL02,3 o3
SCI18 8402 | n1sAtAsIgnudnisud st ulaely o o o o
Yaynusvivg o1 01,23 CLo2 o3
2.7 uaganseanindeneuszendduanssnnn
MINNBUAZART
SCI18 7410 ﬂﬂiLﬂupﬁ]ﬂaauz‘huyﬂﬂa ® ®
CLO 1,3 CLO 2
SCI18 7411 | n1seenuuulUSUASUNIIATY U U
AUITONTNNNINBUAZ AR CLO 1,2 CLO4
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57891 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 PLO 9
SCI18 7412 | msHlnAnuudausiuazaussanm b b b
CLO 1 CLO 4 CLO 2,3
SCI18 7413 | winnssunazmaluladiuaussanin o i i o
MU UAEAUT Lo 2 o4 o013 o3
SCI18 7414 | MSUSMSAUgAUN MLAL AW . .
CLO 1,34 CLO 5
SCI18 7415 | 1InauInsdnIUaNSIaN NI NNELaY . . .
A o4 o1 CLo1
2.8 wegamsiiensiid ituiituge
281 nqumdsdayadeuitasnssuundaya
Aeiuiidaewedaduge
SCI18 7501 | msUszyndlddaya Optical wag SAR . . .
MY CLO 1 CLO 2,4 CLO 3,5
SCI18 7502 | n153tATIENaILUNT 0N . .
Optical, Multispectral, Thermal, Lag
CLO 1 CLO 2
Hyperspectral Sensors
SCI18 7503 | msUsandlideyalanns . . .
CLO 1 CLO 2 CLO 3
SCI10 6714 | GNSS: ngufjuaznisUszend ° ° °
CLO1,2,3 CLO5 CLO 4
282 mjumiﬁﬂﬂaij’agaLi‘mﬁuﬁuaxmsﬁnmn
foyaBeituiidaomatinduge
SCI18 7504 wuumﬁﬂmiyw’ﬁagaL%ﬁuﬁ . . . .
CLO 4
CLO 1,2 CLO 3 CLO5
SCI10 6812 mﬁLﬂ'ﬁxﬁagaL%aﬁ’uﬁ%v’uga ° ° ° i
CLO 1 CLO 2 CLO 4 CLO 3
SCI10 6814 | nisiasgiideyavwinlugjdmiunig o o . .
Uszgnimagiiansaumatuga 01,23 o4 CLos cLos
SCI18 7505 | afmideiiud . . . .
CLO1 CLO 2 CLO 4 CLO 3,5
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318390 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 PLO 9
SCI18 8501 | lasedngUszanmiisanaymsisouiide . .
gﬂﬁﬁﬁ%um%ﬂixi;ﬂ&ﬂ%%ugﬁ Cl01,2,3,4 CLO 5,6
2.8.3 nguadsuuuinaamaneinuasiaig
ﬂqenmLﬁamsﬁ%ﬁuaﬁagatﬁqﬁuﬁ
S0 6811 | lauwnsuiunisugenaznisasis . . .
wuudaee 3 46 o1 CLO 2, 3, CLo5
SCI18 7506 msa%'mLmuﬁwaam%aﬁuﬁ%uqa . . .
CLO1 CLO 3 CLO 2 CLo 4,5
SCI10 6721 | mshiusnsteyauazansaumaniagi . . .
miaumﬂmumﬁaqﬂim CLo1 CLo 2 CLO3,4,5
SCI18 7507 | msadiauuusiaeauasnsvusuiisnmg o i
FEUUATOUY CLO 1 CLO 2,3, 4
2.9 uegan1sUszgndntsiFuivaaioauazns
Answidagamainerddans
SCI18 7508 | adinAtansUssenddindu . .
Yoy szhivg L0 1,23 CLO 4,5
sC118 7509 | nrslusunsulnseutiion1sduands o o
INeenEns CLO 1,2,3,4 o4
SCI18 7510 | myviwwiiosdeyavnainiinenmans . . .
CLO 1,2 CLO 1,2 CLO 3,4,5
SCI18 7511 | abfuazsnideuiBnsienevideya . . .
CLO 1,2 CLoa CLO 3
SCI18 7512 | msiseuiveuniasszand . .
CLO1 CLO 2,3,4
SCI18 7513 | YayyuseRvgdmiunisunnduasnig o o o i
A8V CLO 1,2 CLO 3 CLO 45 CLO 6
SCI18 7514 | Tr@1sduLNAA @A LA N1TLY J J J .
LRI RY CLO 1,2 CLO 45,6 CLO3 CLO 2
SCI18 8502 | WIT0ANAIIAIUNITUIZUIANINNY o .
NSUNVEuazADURMDTITIAL CLO 1,23 o4
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Umo.2

318390 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 PLO 9
5CI18 8503 | Thiednassniesnisiiouiueaadonds .
Ussynd CLO1,23
SCI18 8504 | #adefnasimIanITiATIsidoyald .
Useynd CLO 1,23
2.10 8QAUIANSIUNTSSBUFING I ANENS-
ANAAERS
SCI18 7601 | msjmalulag . . .
CLO1 CLO 2 CLO 3
SC118 7602 | nsa¥rededdfadniunisiisu . . .
N136BU o1 CLO 1,2 CLO 3
SCI18 7603 | nszulunIsAnLgIoenwuudIniy o o
A3 o1 CLO1
SCI18 7604 | umvumumMsAdinFnan Svug L o
CLO 1-5
SCI18 7605 | uvmumumaadiiug . . . .
CLO 1,2 CLO 34 CLO 3 CLO 5
SCI18 7606 waumuww%ﬁwmﬁugm ® ®
CLO 1-2 CLO 3
SCI18 7607 Ummumumﬂ%ﬂéﬁugm ° i
CLO 1-2 CLO 3
SCI18 7608 | Uvvumiumsinemaniiily .
CLO 1-6
SCI18 7609 | n1siSeuiuazasieuUiiinisnig . . . . .
IneAansLuuLEilouase CLo1 CLO 2 CLo 3 CLo3 CLO ¢
SCI18 7610 | vinweiiuinuilasssAnemaniuag . . . . . .
MSHAANAITUNIVINTG CLo1 CLO5,6 | CLO3,4 o2 CLO 3 CLO 6
SCI18 7611 | eanuuun1sieuidiniuleduln . . . . . .
foiialak by Clo1 CLO 2 CLO1 CLO 2 CLO1 CLO 1
SCI18 7612 | nemsAnnndmiuag ° i
CLO1 CLO 2
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Umo.2

57891 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 PLO 9
SCI18 7613 | mMsnsnindswindeilonnudsiu U U U L U
CLO 1 CLO 2 CLO 3 CLO 3 CLO 3
SCI18 7614 mi']maméﬁugwuﬁm%mg o i o
CLO1 CLO 1 CLO 2
sC18 7615 | waluladnisiunaudfnaynis U U L L
Usgendldunansfine Lot CL023 o4 CLO5
SCI18 8601 | adednassmenisiseuiineremans- U U
AdnFEnS o1 CLO 2,3
SCI18 8602 | UgymiiimunnianisiSeuiingnmans- U U
ANPGRS o1 CLO 2,3
SCI18 7007 | unuinisiSeuiivneanans- . .
AAFERS o1 02,3
2.11 wpgaineadninvayulnsuazuinnssy
SCI15 9001 | sztfeuitideymainegnmansnisunng . . . . . .
waydinen CLo 1,3 CLO 1,3 CLO 2 CLO4 CLO 24 CLO 3
sc15 9002 | weaflalun1sAnwiniseengninia o o o o o o
Fanmwasiivayulng CLO 1,2 CLO12 | CLO1,2 CLO1,2 CLO 1,2 CLO3
SCI15 9003 | unumvesiivayulnifonsiaues . . .
Sumenyeduazlsndeldiiu CLO 1,2,3 cLo4 CLO 4
SCI15 9004 | giifuiuingauasingraransfiv . . . .
agulwa? CLO 1,2,3 CLO 1,2,3 CLO 3 CLO 3
SCI15 9005 | Lndwamdugs . . .
CLo0 1,24 CLO 3 CLO 3
SCI15 9006 | wanwaiiszynd . . .
CLO 1,2 CLO 3 CLO 4
SCI15 9007 mmﬂﬁﬁmwﬁfﬂxuqa . . .
CLO 1,2,3 CLO 2,3 CLO 3
SC115 9008 | Wadedagiuuasuinnssunig ° ° i i
nenenan sivayulng CLO 1,2 CLO 1,2 CLo1 CLO 2

3, NUIATYFUNUN

SCI18 7005

duuun 1

63
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57891 PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 PLO 6 PLO 7 PLO 8 PLO 9
CLO 1 CLO 1 CLO 2,3 CLO 4
SCI18 7006 | duwun 2 . . . .
CLO1 CLO 1 CLO 2,3 CLO 4
4. nguvIEnnaldinfng
SCI18 7008 | avdadudiadne 1 o o o o . .
CLO 2 CLO 1 CLO 3 CLO 1,4 CLO 2,3 CLO 1,24
SCI18 7009 | auiavaudindny 2 . . . . i i
CLO 2 CLO 1 CLO 3 CLO 1,4 CLO 2,3 CLO 1,24
5. Ingniwus / nsAuaindass
SCI18 7010 | AmenfiwusumUnudia i i i d i d i d
CLO 1 CLO 2 CLO 4 CLO 3 CLO 3 CLO 4 CLO 6 CLO 5
SCI18 7011 | MsAuATBasENMUaTin U U U L U L L
CLO1 CLO 2 CLO 4 CLO 3 CLO 3 CLO 4 CLO 5
ai;du,wuﬁmsnizmﬂmw%’uﬁwau ° ) . ° ° ° ° ° °
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A195UNENTBUNINTFIUAMIA
1. AMGTTU 9385334 (Ethics and Morals)
1) Iy IAnusuiinveusonuastazdadeny
2) Bosiulunaisssu a3u53u Fedndaadn (dvaay Milfsselovidnnmmnniuselovidun

=

3) dnmganuludihuasduiuvegrifserau

[y

0) $uilnuAndfiuresBu saiamanludnied uazanawasarnuywd
5) 135581UTTUNIVINTHALIVITN
2. A5 (Knowledge)
1) finneg mnudhlafedundnns wasnguifidaluavnin wazeansduiieidos
2) anwnsaysanmsanuluanivduanaslumansduiiAeades
3) a3aUsEeNAANNIIINNEYdN1TUL TR
4) annsofenuATaAsuuasneddnmarmansluanin wgmaniduiifeossuiaily
Uszendldle
3. inwegneleyyn (Cognitive Skills)
1) fanuannsalunisfnegraduszuy Tsagransonasiitalunisudludymluaaiunisel
AN
2) fiauanansalunmsussendaius anudilalunwifn vannsuaznguane q lunisugifam
waznsunlatgymlaeenadeassa
3) @rusaldnszuiunismsineimaasiunisunlutdguilaegelivszd@ndanlazdonnaneiu
anunisal
4. TinYEAMNFUNUSIENINYAAALETAUTURAYBY (Interpersonal Skills and Responsibility)
1) fiarwanunsalumsvhauduiinfuBuesaiuszansam
2) firnusuiaveulumsiFouiiagiannauesesieiiles
3) fmnuanansalunsuiui swRanssy wasdufduiusiugduedeaiisassd
4) gansalvanusmvde wagsusanuazantunsunladymaniunisalaig ¢ 1o
5. finwrmsiaseiideiaey mefaasuaznisldimaluladansaume (Numerical,
Communication and Information Technology Skills)
1) annsndeansniwilye sanama nails n1se1u madeu maagussiu uazmstiaueldedis
fUseANSAm
2) awnsaiden uarldguuuumsthiaueasauna naonduldinaluladansaumenaznnsdoansle
pg19liUsEANEN MLAIINTauiuAnUNITal
3) annsadenuarUszyndlivelianiseda vdeadamansiigteddumsudluligmidedn

bANNTEL
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4

4. AMNUAANIYBINAANSNTTEUTTFUUNANE (S1eTu)

PLO 1: in@nwianunsnasuignannsmaingreans malulad Ine1n1s wazngvuneiiieiteadsysan
nsuagldanuslunisuilandUam

PLO 2: in@nw1anu1508AUs19Tamann15U899385550 ANSITU WATITILIUTIUIVING wazaruisniily
UszendldlunsiSeuiwaemaaniunuide

PLO 3: tnfnwianunsafinnu e5uie warUssandldinalulaglaniunsiuasuuias

PLO 4: Un@nwianunsaldiasesiieldetuadlunsaniunuidy

PLO 5: tinfnwanunsauifausuungy wanseenisanusuiinveuluunumvesiuasgmulunisuily
A01UNMTAIAN 9 BEINITEL

PLO 6: UnAnwianunsaduAudayadinunaunaluladasaunaivainvaiy wazgaiunsaldlusunsy
Ao indnlulumaninifeitesiuanuisy

PLO 7: dnfAnwiausatlausuasiieunaiuininstuseauinnsgIuseausif 13auIulys

PLO 8: Wn@nwanunsaiinsiest duaseiuazlszgndnnuismuingrmaniwazinalulagidaysannisly
AuaTazITouAlanddamuasiaunuive
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TuAnssei 21

UAo.2

NAUSININTFIURANSIENS AudnquIsasAvanangns

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO 8

PLO9

N5UNINTFIIVITWUNIYIA (TQF)

1 AMUSTIN AFUTITU

2 Ayl
Y

v

3 Usyayn

4 Fn¥EAMUTUNUSTZNINe
yARaLAzANSURRYOU

5 IN¥EN1SIATISHLTIALAY
MsHeaEIsuaznsitmalulad
ATEunNA

AadanvazUndinnineUszavd: Uaudintnanermansuazmalula

@p

Yy Ay

NHAUT
Y

LA T]

v

v

a

va
gilgiisssu

v

n
Y
vl a
fainfitueun
Y Y L

dandigu
Y o9

u

o = o

vinwensuduluanasswii 21

C1 Creativity and innovation

C2 Critical Thinking,
Complex Problem Solving

and Learning skills

C3 Communication and

negotiation

C4 Collaboration, Teamwork

and Leadership

C5 Computing, Information,
technology and media
literacy/ digital literacy

Cé6 Career and life skill

C7 Cross-cultural

Understanding
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AUAN 5. nanunaan lun1sUsEIUNatNANEN

1. ngsuidsunsenaninuailunisivissiuazuuy

T fulunudetsduuminedameluladasund 1densinududadinfnu wa. 2560 (Manuan
f)
“go 17 SYUUATINANTIANY)
17.1 lunrsuszdiunanisdnwluuaas g5 318 sunsuuusasnysmua Wyt dudyil
wansdnudedsieasdendmelui
YAUASUIMABAYS AINYNIE  UANTZAUAZILLY

A 51 4.00

B F91n 3.50

B ) 3.00
+ a P

C analy 2.50

C waly 2.00

F ) 0

lunsalilaignsaUsaidiunaitiusssupsuiusasnysm s uiudeuls g ses unsuusasnys
solud
CAUAZULUGIDNYT A28/
msinuagiluauysal (Incomplete)

-

M unAnwIvImasy (Missing)

P miﬁaué’dz:;/ﬁyuq@ (In progress)

S wan sUssduduinels (Satisfactory)

ST wamsUssduiiuimeladmsusigimiieulou

(Satisfactory, transferred credit)
U wan Uzl duivels (Unsatisfactory)
v HT5EU (Visitor)
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SCI18 7001  Up and Coming Technology 3(3-0-6)
Prerequisite : None

Lecture and discussion on world-changing technology, impact of these technologies to
lifestyle and society. Examples of these technologies include artificial intelligence, blockchain,
renewable energy, gene-editing technology, 3D printing, drone, and quantum technology.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. understand basic principles of up-and-coming technology covered in this course.
2. compare and distinguish old technology to up-and-coming technology. Provide insightful

comment on unprecedented technology.

3. describe impact and connection of these technologies to lifestyle and society.
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SCI18 7002 Deep-tech Entrepreneurs 3(3-0-6)
Prerequisite : None

Lecture and example of entrepreneurs who use deep technology to run a successful
business. This includes business or social enterprise that help people and change the way they
live. This course will also study background and biography of these individuals from the beginning
and their motivations that led to entrepreneurship. There will be a group discussion on self-
understanding and individual entrepreneurship goal, including the basic management.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. know biography of deep technology entrepreneurs and their impacts.
2. compare and contrast various deep technology entrepreneurs.

3. describe oneself entrepreneurial goal and possibilities leading to that goal.
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SCI18 7003  Digital Economy and Beyond 3(3-0-6)

Prerequisite : None

Availability and affordability of personal computers and internet drives global
network of economics, trade transaction, rapid communication, and digital technology combines
to form a digital economy. In this era, we have the ability to make digital copies which are exactly
the same as their originals. The presence of the internet allows access to unlimited knowledge.
Online shopping affects the online financial platform, digital marketing and the ecosystem of
logistics. This course will cover topics including ecomonics transformation, quantum technology
and blockchain that will possibly lead to quantum economy in the near future. Basic finance, and
finance for entrepreneur will also be introduced.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. know and understand the economics in the digital era.
2. be able to compare the economics in the digital era and analog era.

3. have some concept to predict the economics of the next quantum era.
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SCI18 7004  Intellectual Properties and Laws 3(3-0-6)
Prerequisite : None

Intellectual property on deep technology, intellectual property and legal use from research and
development, connections between existing intellectual property and deep technology from a
legal perspective. Start-up law and law on entrepreneurship

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1. know intellectual property and related start-up laws.

2. understand the process of introducing new technology to legal use.

3. from legal perspective, use intellectual property to understand the landscape of deep

technology.
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SCl02 7642  Analytical Separation Techniques 3(3-0-9)
Prerequisite : Consent of the Institute
Principles of classical and modern separation techniques based on gas chromatography,
liquid chromatography and capillary electrophoresis, principal instrumental components and their
functions, method developments, and method for separation performance evaluation.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe principle of classical separation techniques.
2. explain principle of chemical component separation by chromatography and capillary
electrophoresis.
3. list critical factors for separation method development in chromatography and capillary
electrophoresis.
4. show principal components of the instruments and describe their functions.
5. evaluate the performance of method from the given separation results.

6. compare advantages and disadvantages/limitations of each technique.
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SCI05 7668  Optical Systems Design 4(3-3-8)

Prerequisite : None
Concepts and principles of various basic optical components such as light sources, lenses,
mirrors, prisms, beam splitter, fiber optics, polarizer, retarders, gratings, optical filters, beam
steering devices, specification and selection guide of optical components, rays tracing techniques,
the use of computer program for advanced optical systems design.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. understand the basic concept of each optical components.
2. describe the concepts of optical systems design.
3. execute basic problem-solving strategy for optical systems design.
a

apply rays tracing technique for basic optical systems layout.

131



UAo.2

sclo5 7682 ualululemalulad 4(4-0-8)
(Nanobiotechnology)

ArdeAunau : L

swdviiiluduunlumeluladivssendldlugrudaniw e Tassadaseivunluwnsly
sUsUUse 9 waznsussandlddnusumes luledu ssuuthdsen Smnssuidlaido uss Fumnsusng
MTNBAT 91T WALYAD1SA ARBRIUNSANYITUAIaRfULATHANTENUADAAS DY
Naé'wﬁ‘msﬁﬁluiﬁﬂmwﬁhizﬁiﬁﬂ83‘11’1 (Course learning outcomes: CLOs) :
tnAnuikusednifiauanuse fad
1. eduewuidaiiddyesulululomaluladle
2. aufiunagnslunisundgyiderualuuniululowmealulagla
3. Uszgndmnuimsuilululemalulagiionumsnsummels

SCI05 7682  Nanobiotechnology 4(4-0-8)
Prerequisite : Consent of the Institute

This course puts an emphasis on nanotechnology in biological applications, describing on
various nanostructures and their applications in biosensors, biochips, drug delivery system, tissue
engineering, cancer, dental care, agriculture, food, and cosmetic dermatology. In addition, safety
and environmental effects are discussed.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the problems related to nanobiotechnology.
2. execute basic problem-solving strategy for problems related to nanobiotechnology.

3. apply knowledge of nanobiotechnology to medical applications.
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SCI18 7101  Medical Imaging Technology 3(3-0-6)
Prerequisite : None

Principle of Medical imaging technology, focusing on the basic principle and applications
of Ultrasound imaging, X-rays Computed Tomography, Optical Microscope, Confocal Imaging,
Optical Coherence Tomography, Fluorescence Imaging, and Fluorescence Life-time Imaging in
biomedical science.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the complicate problems related to medical imaging technology.
2. execute basic problem-solving strategy for problems related to medical imaging technology.

3. relate and apply knowledge on medical imaging technology to related applications.
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SCI18 7656 3D Printing Technology and Applications 4(4-0-8)
Prerequisite : Consent of the Institute

The course covers a general understanding of additive manufacturing. This includes
applications of 3D printing technology in Medicine, physics of various 3D printing methods,
design and construction, operation, and maintenance. Development of advanced materials
and characterizations of 3D printed parts are also included.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the important concepts of 3D printing technology.
2. design and built a basic 3D printer.
3. relate and apply knowledge to medical problem.
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SCI05 7715  Advanced Electronics 4(4-0-8)
Prerequisite : Consent of the Institute

This course covers more advanced electronics topics with a variety of applications.
The non-ideal effects in op-amps and various electronic devices will be discussed with
applications emphasizing offset, gain and linearity. Sensors, pulse width modulations, SCRs,
TRIACs and optoelectronics will be included. Interfacing and signal processing will also be
discussed.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the complicate problems related to this course.
2. execute basic problem-solving strategy for problems related to this course.

3. relate and apply knowledge on advanced electronics to related problem.
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SCl18 7102  Principles of Chemical Sensors 3(3-0-6)
Prerequisite : None

The aim of the course is to give students insights into chemical sensors (mainly
electrochemical and optical) , including their principles, components, and practical
applications. The most recent scientific literatures on the development of chemical sensors
are discussed. Applications of portable and wearable sensors in biomedical and clinical
analysis are emphasized.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the basic principle of chemical sensors.
2. solve analytical chemistry problems related to chemical sensors.

3. apply knowledge of chemical sensors for related medical applications.
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SCI18 7103  Optical Fiber Sensors Technology for Medical Application 3(3-0-6)
Prerequisite : None
Fundamentals of the propagation of light in optical fiber. The development and
technology of optical fiber fabrication and optical fiber sensors. Types of optical fibre sensors.
The technology of optical fibre sensors design and fabrication for biomedical and health care
applications such as the DNA detection, protein detection, footstep pressure detection, and
knee bending detection.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the complicate problems related to optical fiber sensors technology for
medical application.
2. execute basic problem-solving strategy for problems related to optical fiber sensors
technology for medical application.

3. apply knowledge on design of optical fiber sensors for related medical applications.
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SCI18 7104  Phototherapy 3(3-0-6)
Prerequisite : None

This course covers fundamental of using light for therapy. The principle of
photodynamic and photothermal therapy is discussed. Mechanism of photodynamic and
photothermal therapy, lisht sources and photosensitizers are covered. The most recent
scientific literatures on the development of photosensitizers and medical devices are
discussed. Applications of phototherapy technology in biomedical and clinical practices are
emphasized.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the basic principles of phototherapy.
2. design a small device for potential use in biomedical applications.
3. apply knowledge of phototherapy for related medical applications.
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SCI18 7105  Particle Therapy 3(3-0-6)
Prerequisite : None
This course aims to introduce students to the theory and principles of applying
particle physics knowledge for medical purposes, such as the use of protons, neutrons, and
heavy ions in cancer treatment using different techniques. In this course, the integration in
physics, chemistry, biology, and medicine, including clinical indications and treatment planning
are mentioned. The students will have the opportunity to visit a Particle Therapy Center in
Thailand to understand the clinical challenges and new trends in radiation oncology and their
integration of particle therapy.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain the key concepts of particle therapy and have a general understanding of the
integration of particle therapy
2. have a basic understanding of particle accelerator and nuclear reactor which are current
technology in particle therapy and their complexity in building a particle therapy center
3. understand the benefits, limitations, clinical challenges, and pitfalls of particle therapy
4. discuss clinical case studies and compare the advantages and disadvantages of various
techniques used in particle therapy
5. explain in brief how to build in a new particle therapy center starting from project
planning till clinical practice
6. realize the important and future directions in the research and development of particle

therapy.
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SClo4 6201 Biodiversity and Conservation 4(4-0-8)
Prerequisite : None
Analysis of biodiversity in genetic level, species, and ecosystem levels, possible world’s
biodiversity, especially in biodiversity surveys in the tropics, biodiversity preservation both in situ
and ex situ, minimum viable population size, extinction, genetics conservation, ecological
restoration and sustainable development, including introduce concepts of international legal
protection such as Convention on Biodiversity (CBD) and build understanding to apply at local and
regional levels.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. interpret academic literature pertaining to biodiversity metrics and utilize diversity measures
from specific datasets.
2. students should be able to assess the scientific capacity for measuring biodiversity at various
scales from local to globally.
3. develop a conservation management plan applicable to a real-world biodiversity conservation
example.
4. examine conservation techniques for maintaining biodiversity rich regions, and interpret state

of the art literature.
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SClo4 7205 Ethnobotany 4(4-0-8)
Prerequisite : None

Meaning of ethnobotany, diversity and development of folk taxonomies, people and
plant utilization such as food, construction, medicine, plant in culture and religion etc.,
traditional home garden, ethnobotanical literature review, explore and plant collection, plant
identification, and field trip on Thai ethnobotany case study.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. review, compose and present on ethnobotanical knowledge in Thailand.

2. understand and do research on ethnobotany.
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SCl04 7603  Intellectual Property in Bio-research 3(3-0-6)
Prerequisite : None

Trademark, patent, petty patent, product design patent, copyright, seographical indication,
trade secret, search of Thai and international patent databases, plant protection act, patents relating
to the uses of microorganisms, plants, and animals, management of intellectual property from
research, advantages and disadvantages of patenting, and current topics relating to intellectual
property in bio-research.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain principles of trademark, patent, petty patent, product design patent, copyright,
geographical indication, trade secret, plant protection act, patents relating to the uses of
microorganisms, plants, and animals, management of intellectual property from research,
advantages and disadvantages of patenting (PLO4);
use information technology to search Thai and international patent databases (PLO3);
write a patent from research data (PLO4),

solve the given problems relating to the intellectual property in bio-research (PLO4);

AR e

analyze the designated problems relating to the intellectual property in bio-research
(PLOB);
6. use information technology to search the current topics of the intellectual property in

bio-research to present and discuss in the classroom (PLO3).
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SCl04 8407 Techniques in Molecular Biology 4(2-6-4)
Prerequisite : None
Emphasizing on principles and basic techniques in molecular biology. Lecture topics
covering plasmids and their usefulness in molecular cloning, preparation and analysis of genetic
materials, gel electrophoresis of DNA and RNA, Southern and northern hybridization, the
polymerase chain reaction, mutagenesis, molecular markers, and bioinformatics, laboratory-based
works including construction and expression of gene in bacteria, DNA and RNA extraction, gel
electrophoresis, polymerase chain reaction, and bioinformatics in molecular biology.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe principles and basic techniques in molecular biology;
2. use information technology to search bioinformatics database related to current techniques
in molecular biology;
prepare and carry out laboratory experiments to obtain recombinant DNA;
prepare and carry out laboratory experiments to obtain DNA and RNA, gel electrophoresis,
and polymerase chain reaction;
5. analyze and explain the laboratory experiment results.

144



UAo.2

sCl04 8501 wianssuunludmunistrdaia 4(4-0-8)
(Nano-innovations for Water Treatment)
Fudadunau : laid
ndnnsvesnslitanuilulumsinuinnssufiomandmarorauaznistatide Tag

nsfdnansuutouminansdunds arseduvis uaslaneniin fensgadu nsldumiusunuau o

w1z N15LUATEIMILLAY N1IAIVANKALAIINRAUNTY N1sHAILInNITHlENTRTIITRENS

Vudoulu wagidetiagiufiRniuuinssuuludmiuniston

nadnsnsiFeudiinanisseausedn (Course learning outcomes: CLOS)

tnAnwiiiuseinidenuansa fil

1. a%mwé’ﬂm'ﬁﬁummﬂﬁaquﬂﬂumiﬁwmﬁmﬂ'ﬁiuLﬁ'amimémﬁwazmmLLasmiﬂwﬂmﬁ’nﬁa
Tnensthdnasuutoumnansdunis arsefiunds uaslavewin fenisgadu msldiamiusy
AaNURT I 11515 ATeAeLEs N13AIUANLALINANYEUSE Msmuuinnssulunis
nsra¥aasuumtioulu (PLOA)
thaudrnidenluneindluvssgndldlunsuflanddymitsmusls (PLoa)
thaudrnidenluneiniluvssgndlflunsinseiidensulanddymitdmuali (PLOS)
THmaluladanszaunelumsfumanudifeafuidetagtuiiieiuuinnssuuludmiums
i tethiauenareAumelududou (PLO3)

SCl04 8501  Nano-innovations for Water Treatment 4(4-0-8)
Prerequisite : None

Principles of nanomaterial applications for a production of clean water and wastewater
treatment by removing of contaminated compounds (organic and organic compounds, and
heavy metals) via adsorption, functional membrane, photocatalysis, microbial control and
disinfection, innovation development for detecting water contaminants, and current topics of
nano-innovations for water treatment.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1. explain principles of nanomaterial applications for a production of clean water and
wastewater treatment by removing of contaminated compounds (organic and organic
compounds, and heavy metals) via adsorption, functional membrane, photocatalysis,
microbial control and disinfection, innovation development for detecting water
contaminants (PLO4);

2. apply the learning knowledge of this course to solve the given problems (PLO4);

3. analyze the designated question by using the learning knowledge from this course (PLO5);

4. use information technology to search on the current topics of the nano-innovations for
water treatment to present and discuss in the classroom (PLO3).
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SClo4 8502  Silver Nanoparticles and Bio-applications 4(4-0-8)
Prerequisite : None

Principles of silver nanoparticle synthesis via chemical, physical and biological
approaches, morphology, properties, and mechanisms of anti-bacterial, anti-fungal, anti-viral,
anti- inflammation, anti- angiogenic, and anti- cancer activities, applications as antibacterial
agents and sensors for detecting biomolecules and metal ions, and current topics of bio-
applications of silver nanoparticles.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1. explain principles of silver nanoparticle synthesis via chemical, physical and biological
approaches, morphology, properties, and mechanisms of anti-bacterial, anti-fungal, anti-
viral, anti- inflammation, anti- angiogenic, and anti- cancer activities, applications as
antibacterial agents and sensors for detecting biomolecules and metal ions (PLO4),

2. solve the given problems relating to the modification of silver nanoparticles for bio-
applications (PLO4),

3. compare the advantages and limitations of different sensing technologies (PLO5);
use information technology to find knowledge relating to current topics on the bio-

applications of silver nanoparticles to present and discuss in the classroom (PLO3).
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SCl04 8601 Ecotourism and Management of Protected Areas 4(4-0-8)
Prerequisite : None

Definition of ecotourism, components and types of tourism resource, development
of tourism resources from biodiversity and local wisdom, community income, types of
protected areas, conservation and management of tourism resources both in and outside
protected areas, environmental impact assessment, and field trips.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. able to work as team, self-responsibility, good leadership and membership, and adopt to

work with local community, and voluntary mindset.

2. able to search literatures on biology and nature to compose the stories for presenting.

3. able to asses case study of ecotourism program integrating with biological knowledge.

147



UAo.2

SCI04 7605 WanaRAndanmiiawmuniigedy 4(4-0-8)
(Bioplastic for Sustainable Development)
AteAunau : Ll
yilanaraindan niindnantlnsidounarwediuessssuvid Ansdaasginaradn

Fanmangdunid nsUszendld autd nsnsavasunsidenaaionadinin nsidenaaisues

waradndinn aluladdiden waluladineml ndndasiaandiler waznsnwdaindentas

nvaneviedeimuaiiieitos

nadnsnsiFeudiinanisseausedn (Course learning outcomes: CLOS)

tnAnwiiiuseinidenuansa fil

1. Suarannsngduisieafuanudiugiunsiusiananaintanmitldaninadeuuas
WORLDITIIUYIA TBNSFUATIBINAERANTININAINFAUNTS N13Usendld aud® n1smsvaey
nsienaanensiinim nsideNaansveswanaindinim wmaluladdider maluladivim
HAnAuaiaaIndie)

2. aunsafumaTm s nuENisuding 9 sufvanmnsoldmeluladasaumelunis
Fummufieafuiadedagtuililsadunisinudanndeuuazngvuneviedeiinuai
Aendes tiensthiausuazefuneluduidon

3. henudandonlunginilussgndldlumsinnsiuasutlamgtoymitmualiiaes
mMandnuaznssesamenanaindia el uselmilusunisunmd inunsuazenavnssy

SCl04 7605 Bioplastic for Sustainable Development 4(4-0-8)
Prerequisite : None

Classification of bioplastics derived from petroleum-based and bio-based bioplastics,
synthesis of biodegradable polymers from microbes, applications, properties, testing of
biodegradability, degradation of bioplastics, green technology, eco-technology, ereen labeled
products, environmental concern

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1. know and explain principles of classification of bioplastics derived from petroleum-based
and bio-based bioplastics, synthesis of biodegradable polymers, applications, properties,
testing of biodegradability, degradation of bioplastics, green technology, eco-technology,
green labeled products;

2. self-leamning on current topics on the environmental concern of bioplastic products via
different learning sources, including information technology, to present and discuss with
others in the classroom;

3. apply the learning knowledge to analyze and solve the set problems of production and
degradation of bioplastics for medical, agricultural and industrial application;
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SCl04 8411 Concepts and Techniques in Plant Molecular Biology 4(2-6-4)
Prerequisite : None
Emphasizing on concepts and techniques in plant molecular biology. Lecture topics
covering plant genome, preparation and analysis of genetic materials, gel electrophoresis of
DNA and RNA, the polymerase chain reaction, mutagenesis, molecular markers, genome editing
and bioinformatics, laboratory- based works including construction and expression of gene in
bacteria, DNA, RNA and protein extraction, gel electrophoresis, polymerase chain reaction, gsene
transformation and bioinformatics in molecular biology.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe concepts and techniques in plant molecular biology;
2. use information technology to search biocinformatics database related to current
techniques in plant molecular biology;
3. prepare and carry out laboratory experiments to obtain DNA, RNA and protein, gel
electrophoresis, polymerase chain reaction, and gene transformation;

4. analyze and explain the laboratory experiment results.
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SCl04 8410 Plant Cell and Tissue Culture Technology 4(3-3-9)
Prerequisite : None
Theory and practices of plant cell and tissue culture, growth and development of
cultured cells and tissues, factors affecting growth and development of cultured cells and
tissues, applications of tissue culture techniques for plant propagation and improvement,
cytological, biochemical, and physiological studies.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain theory and practices of plant cell and tissue culture;
2. identify factors affecting growth and development of cultured cells and tissues in vitro;
3. prepare explants, plant culture media, and perform laboratory work on plant cell and
tissue culture;
4. apply the tissue culture techniques for plant propagation and improvement, cytological,
biochemical, and physiological studies;
5. plan, design and perform a research project related to studies of plant cell and tissue

culture.
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SCl04 7604  Photography for Conservation and Ecotourism Proposes 2(1-2-3)
Prerequisite : None
Principles, concepts, significance, processes, materials and equipment in photography;
ecology interpretation by using photograph. Hands on during field trip and used commercial
software for doing image processing. Apply photographic knowledge for ecology conservation
and ecotourism.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain the principle, concepts and essential compositions of photography in conservation
purposes;
2. use photography equipment and image processing software to show the how beautiful
of nature;
3. use photography to express the significance of ecology and interaction of creature for

conservation and ecotourism purposes.
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SCI18 7106 Nanoparticles in Plant Science 4(4-0-8)

Prerequisite : None
Applications of nanomaterials in plant science, nanoparticle uptake, translocation
and biological impact in plants, application of nanoparticles as alternative fertilizers, toxicity
of nanoparticles to plants and environment.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain opportunities for applications of nanomaterials in plant science;
2. discuss the effects of nanoparticles on plants;
3. explain the principle of nanoparticles application as alternative fertilizer;
4

discuss the issues related with toxicity of nanoparticles to plants to environment.
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SCI08 9001  Graduate Microbiology 4(4-0-8)
Prerequisite : SCI08 2001 Microbiology or Equivalent, or Consent of the School

Studies of microorganisms associated with food, industry, agriculture, environment and
medicine.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain the principles and theory of microbiology.

2. explain up-to date knowledge in microbiology fields.
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SCI08 9002  Environmental Microbiology 4(3-3-6)
Prerequisite : None

The study of relationships between microbial population and environmental factors in
freshwater, soil and atmosphere. This course also covers impact of some microorganisms on
environment and microbial habitats, microbial interaction with some inorganic and organic
wastes, possibility of using of microorganisms in the control of pests and the treatment of
wastes.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain the relationships between microbial population and environmental factors in

freshwater, soil and atmosphere habitats.

2. describe the impacts of microorganisms on their surrounding habitat.
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SCI08 9003  Industrial Microbiology 4(4-0-12)
Pre-requisite : SCI08 2001 Microbiology or Equivalent, or Consent of the School
Application of microorganisms used in industrial processes, important
properties of the microbial strains used in industrial fermentation, fermentation processes,
microbial growth kinetics and their metabolism during fermentation, products obtained from
microbial metabolism in industry, control of the production procedures and application of
statistical analysis in fermentation.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain the application of microorganisms used in industrial processes in order to obtain
the desirable products.
2. design microbiological research proposal for microbial product production that could be
scaled up to the industrial scale.

3. use statistical analysis program for enhancement of microbial fermentation.
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SCI0O8 9004  Microbial Technology 4(4-0-12)
Prerequisite : SCI08 2001 Microbiology or Equivalent, or Consent of the School

The study of principles of traditional and new technologies, and the technologies
commonly used in naturally occurring and genetically modified microorganisms for
applications in industry, agriculture, medicine and environment.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain microbial technologies in natural and genetic modified microorganisms in fields

of industry, agriculture, medicine, and environment.

2. design a research proposal using microbial technology to create products for daily life.
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SCI08 9005  Cellular and Molecular Techniques for Microbiology Research 4(2-6-8)
Prerequisite : None
Studies of necessary skills for theoretical and laboratory research techniques, cell
culture, molecular biology and genes for microbiological applications
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
describe the basic techniques in molecular biology.
use information technology for searching data from bioinformatics data base.
design and carry out experiments to obtain recombinant DNA.
perform cell culture.

detect and quantify proteins.
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design a microbiology research proposal using cellular and molecular techniques.
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SCIO8 9006  Infectious Immunology 4(4-0-12)
Prerequisite : None

Study on basic immunology, which consists of the innate and adaptive immunity,
immunization, immunity to bacterial, fungal, viral and parasitic infections including
immunological tests for immunity to infections.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain the knowledge of basic immunology including innate and adaptive immunity.
2. explain the immune responses to bacterial, fungal, viral and parasitic infections.
3. choose appropriate immunological tests for diagnosis of infectious diseases.
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SCI08 9007  Microbiological and Parasitological Research Techniques 2(0-6-8)
Prerequisite : None

The study focuses on laboratory techniques for microbiological and parasitological
research and works which includes the following knowledge: microscopy for microbial
structure and morphology, staining of microorganisms and parasites, microbial metabolism,
isolation and identification of bacteria and parasite, microbial cultivation, microbial growth,
microbial control by chemical and physical methods, determination of microorganisms in food
and environment, microbial fermentation, immunological tests, crucial contents of pathogens
and animal toxins act. Additionally, molecular techniques covered include molecular methods
for the identification and characterization of microorganisms and parasites.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
use light microscope to identify microorganisms and parasites.
perform staining techniques to identify microorganisms and parasites.

describe characteristics as well as morphology of microorganisms and parasites.

s

culture microorganisms, monitor growth including microorganism preservation for using

in microbiology fields.

U

use methods to control microorganisms by using physical and chemical methods.

6. isolate, identify and determine the microorganisms in food and environment including
microbial fermentation.

perform the immunological techniques.

explain the crucial contents of pathogens and animal toxins act.

perform the molecular techniques in microbiology and parasitology fields.
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SCI08 9008  Infectious Diseases and Therapeutic Drugs 4(4-0-12)
Prerequisite : None

This course provides basic knowledge of medically important infectious diseases
caused by microorganisms (bacteria, virus, fungi), including parasites. The course covers the
following topics: characteristics and classification of microorganisms, host and microbe
interaction, invasion processes leading to infectious diseases, pathogenicity in human body,
clinical manifestations, transmission of the infectious diseases from animals to humans,
epidemiology of the disease, and health-care associated infections. The course also includes
on antimicrobial agents and their mechanism of action, drug-resistant microorganisms including
innovations and new technologies in diagnosis, prevention, and treatment.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. classify pathogenic important microorganisms and parasites.
2. explain hosts and microbes/parasites interaction, and the definition of infectious

diseases.

3. describe the mechanism of infection, pathogenesis and transmission of infectious
diseases caused by pathogenic microorganisms and parasites.
describe the reservoirs, carriers and spreading of infectious diseases.
describe the emerging and re-emerging diseases and diseases control.
identify different classes of antimicrobial drugs and describe their mechanisms of action.
describe the mechanisms of drug resistance.
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describe innovations and new technologies in diagnostics, prevention and treatment).
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SCI08 9009  Agricultural Microbiology 4(4-0-8)
Prerequisite : None
Study of diversity and classification of microorganisms, microbial physiology,
reproduction and growth, metabolisms, isolation and culture collection, important roles of
microorganisms in agricultural, livestock and fisheries, control of microorganisms in agriculture,
roles and activities of microorganisms in soil, aquatic system and environment, plant growth
promoting microorganisms and plant pathogen, agricultural waste management, application
of microorganisms in agriculture and microbial genetic engineering technology for plant
breeding.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain principles of microbiology techniques for isolation, classification, identification,
growth, reproduction and control of microorganisms.
2. explain important roles of microorganisms in agriculture and microbial genetic engineering
technology for plant breeding.
3. search, present and discuss on current topics on the beneficial microorganisms and
pathogens in agriculture.
4. apply the learning knowledge to analyze and solve the set problems of microbial utilization

in agriculture.
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SCI08 9010  Bioinformatics in Microbiology 3(2-3-8)
Prerequisite : None
This course aims to enable students to apply the knowledge of computers,

microbiological database retrieval and biomolecular data analysis. Able to use computer
programs and internet network to collect data, process, analyze and summarize the
microbiological data. Able to use a computer software to predict the structure of protein,
compare nucleotide and amino acid sequence and design primer. Able to use data mining for
genome mapping and gene expression analysis
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. choose appropriate bioinformatics tools and databases for their investigation.
2. analyze microbiological data from internet-based bioinformatics tools and internet-

based programs.

design primer from nucleotide alignhments.

analyze gene structure and function from nucleotide and amino acid sequences.

analyze and reconstruct biomolecular pathways from omics data.
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SCI18 7301  Landscape of Renewable Energy 4(4-0-8)
Prerequisite : None

In this course there will be lectures and discussions on the demand and utilization of
renewable energy globally and in Thailand. The impacts that will occur in economic, social
and environmental Introduces leading-edge technologies in solar, wind, wave and/or nuclear
energy. Emphasis is placed on describing the connection of these technologies to the changing
lifestyles.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :
1. understand the needs of the utilization of renewable energy globally and nationally.
2. be able to compare different energy technologies.

3. be able to explain the connection of these technologies to the lives of people in society.
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2.
SCI18 7302  Materials for Energy Applications 4(4-0-8)

Prerequisite : None

This course provides lectures on research on materials that are useful in various energy
industries, including solar cells, wind turbines, supercapacitors, batteries, thermoelectrics and
piezoelectrics. Advanced materials analysis techniques such as electron microscopy and
synchrotron light techniques will be described.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :
1. know about materials used in various energy industries.

2. know about various techniques used for analyzing the properties of energy materials.
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SCI18 7303  Solar and Wind Energy 4(4-0-8)
Prerequisite : None
In this course, lectures and discussions will be given on the need and suitability of the

utilization of solar and wind energy, focusing on photovoltaic systems and wind turbines to
generate electricity. That includes working principles, electrical systems and related
equipment which is enough to design the actual system according to the given problem.
Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :
1. understand the needs and suitability of solar and wind energy utilization.
2. understanding of photovoltaic systems and wind turbines to generate electricity.

3. be able to design real systems according to the problems received.
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SCI18 7304  Introduction to Energy Storage and Systems 4(4-0-8)

Prerequisite : None
In this course, lectures and discussions will be made on the need and suitability of

the utilization of energy storage systems. Focus on lithium batteries and supercapacitors.
(including hydrogen storage system If time is enough or there is a request from the students),
it describes the working principles of electrical systems and related equipment, especially the
battery management system, at small and large scales. It describes how to design a real
system according to the given problem.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :
1. understand the requirements and suitability of the utilization of energy storage systems.
2. have knowledge of lithium battery systems and supercapacitors.

3. be able to design the energy storage system according to the given problems.
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SCI05 1002  Physics I 4(4-0-8)
Prerequisite : SCI05 1001 Physics |

Electric field and potential, current and resistance, magnetic field and
induction,electric circuits, Kirchhoff’s rules, light wave, modern physics.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1. to describe, in words, the various concepts in electromagnetism, electric circuits physical
optics, and modern physics that comes into play in particular situations;

2. to represent these electromagnetic, electric circuits physical optic, and guantum
mechanics phenomena mathematically in those situations;

3. to predict outcomes in other similar situations.
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SCI05 3017  Basic Electronics 4(2-6-4)
Prerequisite : SCI05 2013 Electromagnetism |
This is an introductory course on electronics. Topics include: basic physical models
of the operation of semiconductor devices such as diodes, MOS transistors, and bipolar
junction transistors will be presented including the analysis and design of important circuits
that utilize these devices covering both analog and digital circuits.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the physics concepts related to this course.
2. execute basic problem-solving strategy for problems related to this course.
3. show responsibility and discipline.
4. use the scientific equipment to properly carry out experiments and analyze data related
to this course with safety.
display physics data in standard formats e.g. table, graph, chart.
make use of information technology.

relate physics knowledge to daily life phenomena.
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have teamwork skills.
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SCI18 7310  Review of Quantum Technology 2(2-0-4)
Prerequisite : None

This course will include a comprehensive lecture and discussion on quantum
technologies.  quantum computing Algorithms and quantum optimization Quantum
measurement and metrology and quantum communication This will include potential future
uses on a global scale and in Thailand. and the impact that will occur in economic and social
Emphasis is placed on describing the connection of this technology to the changing lifestyles.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. have a basic understanding of quantum technology.
2. be able to tell about the benefits and potential impacts on a global scale.

3. have concept ideas of technology utilization in Thailand.
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SCI18 7311  Quantum Theory | 4(4-0-8)
Prerequisite : Consent of the School

This is the first of two courses on guantum physics. It is designed to introduce the
student to the common probabilistic language of modern physics of the microscopic world.
Topics to be covered are: historical review of experiments and theories in the development
of quantum mechanics, mathematical tools, postulate of guantum mechanics, harmonic
oscillator, spin and angular momentum, hydrogen atom and other three dimensional
problems, perturbation theory, and path integral formulation of quantum mechanics.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1. describe concepts in complicated physics problems related to this course.
2. execute basic problem-solving strategies for problems related to this course.
3. relate and apply physics knowledge to daily life phenomena.

4. relate and apply physics knowledge related to this course.
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SCI18 7312  Quantum Algorithm 4(4-0-8)
Prerequisite : SCI18 7315 Introduction to Quantum Computing

After understanding the potential to dramatically increase the speed of quantum
computers, this course provides an in-depth lecture on quantum algorithms and optimization.
Start with the fundamentals of different quantum computing. And then learn from different
algorithms, including Shor's Algorithm, Adiabatic Quantum Computing, Quantum Annealing &
Polynomial-Speedup Quantum Algorithms, Grover's Algorithm, and even Quantum-inspired
algorithms that can be used in classical computers to speed up computations.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. have a basic understanding of algorithms and quantum mechanical optimization

(principles and tools).

2. be able to program using the quantum algorithms listed above.

3. have concept ideas of utilization of quantum algorithms and optimizations.
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SCI18 7313  Quantum Sensing and Metrology 4(4-0-8)
Prerequisite : SCI18 7315 Introduction to Quantum Computing

After understanding the principles and components of various quantum computers,
this course lectures will be extended and expanded on quantum metrology and sensing that
takes the advantage of the principles or components. The sensing can be extremely accurate
and detailed. This course focuses on the use of NV-center qubits to measure magnetic fields,
electric fields or temperatures, atomic clocks for precise time measurement, and quantum
gravimeters to measure acceleration, among others. This course also describes the use of
guantum states in materials that are useful in the measurement or optimization of other
existing tools.
Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1. have a understanding of basic quantum sensing and metrology

2. be able to tell the principles of measurement and various quantum metrology that can
lead to greater precision and detail.

3. have concept ideas of utilization of quantum measurement and metrology.
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SCI18 7314  Quantum Communication 4(4-0-8)
Prerequisite : SCI18 7315 Introduction to Quantum Computing
After understanding the enormous speed increase quantum computers which poses a
threat to communications and the internet, this course provides an in-depth lecture on the
secure quantum communication that will lead to the quantum internet. Topics include RSA
cryptography which is vulnerable to Shor's Algorithm, single photon schemes, entangled
photon schemes, random number generators, and quantum repeaters, whose content
includes both the software and hardware sections.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. have a technical understanding of the country's need for a structured quantum
communication.
2. understand the principles of quantum decoding in different ways and be able to compare
their pros and cons.
3. have an understanding of software and hardware and the infrastructure that need to be

built for the quantum internet.
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SCI18 7315  Introduction to Quantum Computing 4(4-0-8)
Prerequisite : None

In this course there will be a lecture on the history of classical computers. It goes on
to explain quantum computers and the differences between these two eras and the principles
that give quantum computers the potential for major speedup. Hardware advice and basic
components like qubits and different types of quantum computers will be explained. The
quantum algorithm which must be changed accordingly will then be explained. Simple
algorithms like the Deutsch- Jozsa Algorithm which demonstrates the scalable speed of
quantum computing will be introduced.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. have knowledge of basic quantum computing, including principles and components.
2. know the different types of quantum computers and be able to compare their strengths

and weaknesses.

3. be able to indicate interesting research topics
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SCI18 7316  Implementation of Quantum Technology 2(2-0-4)
Prerequisite : None

This course explores various implementations of quantum tools for computation and
encryption, requirements for different use cases, capability and limitation of quantum devices
under today's technology, and possibilities for the future.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. have knowledge of basic implementation of quantum technology.
2. know the different types of real-world problems where quantum technology can help.

3. be able to indicate interesting research topics.
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SCI18 7317  Introduction to Optimization 2(2-0-4)
Prerequisite : None

This course aimed to survey various optimization problems and techniques, time
complexity of various algorithms, state-of-the-art tools, and applications in industry.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. have knowledge of optimization problems and techniques.
2. know the different types of optimization techniques and be able to compare their
strengths and weaknesses.

3. be able to indicate interesting research topics.
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SCI18 7318  Machine Learning 2(2-0-4)
Prerequisite : None
In this course we introduce students to different techniques in machine learning ranging

from classifications to deep learning with hands-on experience in real-world use cases.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. have knowledge of basic machine learning.
2. know the different types of techniques and be able to compare their strengths and

weaknesses.

3. be able to indicate interesting research topics.

179



UAo.2

SCI18 7319  WUIMTINUBINISALISLTININDALALAIDUAY 2(2-0-4)
(Frontier of Digital and Quantum Hardware)
Furvsaunau ; laifl

%
aa v A o %

Tuinndazdamamvosnaluladidfadiaradeluiagsu sauds Intemet of Things (IoT)
g1inusidvanuiigaililasanzdmiumsdensossninwendnsuazariaunasluuiunves
NIAIULUUANAFNLATIUUATOUAN kAN NI Votunannasunauiiunasateudulutagiu
nadwsnnsiSeudfinanesziusedun (Course learning outcomes: CLOs)
tnAnwifiiuseinitanuausodd
1. fianuiauensaiisavvialaraloudy
2. §¥ngunsalsznneing q uazanunsaiUSeuiisugauiasynseuls

3. annsnssynteidenuiaulale

SCI18 7319  Frontier of Digital and Quantum Hardware 2(2-0-4)
Prerequisite : None

In this course there will be an overview of current state- of- the-art digital technology
including internet of things (loT), high speed digital hardware used especially for interfacing
between software and hardware in the context of classical and quantum computations, and
overview of current quantum computer platforms.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. have knowledge of frontier of digital and quantum hardware.
2. know the different types of devices and be able to compare their strengths and

weaknesses.

3. be able to indicate interesting research topics.
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SCI18 7401  Exercise Physiology 3(3-0-6)
Prerequisite : None
Study the body systems functions such as neuromuscular system, respiratory system,
cardiovascular system, metabolic system, endocrine system etc. during exercise and sport
activities and after training, including factors affecting body responses during exercise and sport
activities
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain the body systems functions during exercise and sport activities.
2. explain the effects of training on body systems functions.
3. describe factors affecting exercise and sport performance such as temperature and
dehydration, and the effect of training on these factors.
4. eemonstrate the relationship between the functions of physiological systems during

exercise and the effect of training on these systems.
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SCI18 7402  Physical Fitness Testing 3(3-0-6)
Prerequisite : None

Study and practice on health-related physical fitness testing such as muscular strength
and endurance, cardiovascular endurance, flexibility, etc. and motor skill-related physical
fitness testing such as coordination, agility, reaction time, etc.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain general aims of physical fitness testing and distinguish health-related physical

fitness from motor skill-related physical fitness.

2. explain the principles and methods and select the appropriate physical fitness testing.
3. apply the physical fitness testing knowledge to develop an exercise program to improve

physical fitness in both sedentary and athletes.
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SCI18 7403  Exercise Program for Physical Fitness and Health Promotion  3(3-0-6)
Prerequisite : None
Concepts, exercise pattern, including factors affecting health and well- being and

develop specific exercise to enhance physical fitness and promote health among target
populations such as children, pregnant women, aging, neuromuscular injury clients, including
evaluating effectiveness of the exercise program.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. understand and explain concepts and exercise pattern that specific to targeted

populations, including factors affecting health and well-beins.

develop specific exercise program for targeted populations.

evaluate the exercise programs efficiency.
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SCI18 7404  Sports Medicine 3(3-0-6)

Prerequisite : None

Sports medicine definition, principles and basic knowledge, roles of sports medicine in
sports, common injuries in sports and exercise, first aids, basic sport injury prevention.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain definition, principles and basic knowledge of sports medicine.
2. explain role of sports medicine in sport.

3. develop strategies for management common sports and exercise injuries.
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SCI18 7405  Exercise in Prevention and Treatment of Chronic Diseases 3(3-0-6)
Prerequisite : None
Concepts, factors affecting health and well-being. The role of exercise in preventing

and treating chronic diseases such as diabetes mellitus, obesity, chronic pulmonary disease,
etc. Developing specific exercise program for preventing and treating in chronic diseases.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. understand and explain concepts and exercise pattern for the prevention and treatment

of chronic diseases.

develop appropriate exercise programs to prevent and treat chronic diseases.

evaluate the effectiveness of exercise programs for the prevention and treatment of

chronic diseases.
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SCI18 7406  Design Thinking 3(3-0-6)
Prerequisite : None

Creative thinking; questioning and problem-solving; brainstorming and society need-
based service design; prototyping; appropriate application of innovation; lesson-learned.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe design thinking principles and processes.

2. use design thinking processes in designing innovative projects.
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SCI18 7407  Entrepreneurship and Innovation 3(3-0-6)
Prerequisite : None

Study of entrepreneurship, innovation and technology business, open innovation,
attitudes and motivation of innovative entrepreneurs and social entrepreneurs, characteristics
of successful entrepreneurs, new venture process, business model generation and business
plan, business Frost & Sullivan feasibility and problems of new ventures.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe principles and processes of entrepreneurship.

2. use entrepreneurial processes to design innovation, and develop business plan.
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SCI18 7408  Bidnvseiinduaznisifeulusunsureuiinnediledy 3(3-0-6)
(Basic Electronics and Computer Programming)
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SCI18 7408  Basic Electronics and Computer Programming 3(3-0-6)
Prerequisite : None
Basic electronics and computer programming, devices and sensors, Arduino/Raspberry
Pi microprocessors and controllers. Innovation based on electronic applications
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe principles of electronics and circuit.
2. design and develop computer program to control electronic devices.

3. apply electronics and computer programming to create innovation.
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(Data Acquisition and Performance Analysis)
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SCI18 7409  Data Acquisition and Performance Analysis 3(3-0-6)
Prerequisite : None
Introduction to sports performance analysis, data acquisition skills, data selection, data
analysis, and infographic presentation.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. understand principles of sports performance analysis.
2. describe sports data acquisition, selection, analysis, interpretation, and presentation.
3. apply sports performance analysis to sports competition.

189



UAo.2

SCI18 8401  N15E31UUUTIABILAZAITIATIZHNNANITUYITU 3(3-0-6)
(Game Analysis and Data Modeling)
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SCI18 8401  Game Analysis and Data Modeling 3(3-0-6)
Prerequisite : None
Methods and models of sports and game analysis, effectiveness of each model, model
comparison.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe methods of sports and game analysis, compare and contrast effectiveness of
analyzed data.
2. analyze sports data with computer programs.
3. program and develop sports and game models.
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(Advanced Game Analysis)
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SCl18 8402  Advanced Game Analysis 3(3-0-6)
Prerequisite : None
Advanced sports and game analysis, factors and models effecting sports and
competition outcome, artificial intelligence and machine learning on game analysis.
Course Learning Outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. analyze sports data with computer programs.
2. develop sports and game models, and compare and contrast effectiveness of analyzed
data.

3. incorporate artificial intelligence and machine learning on game analysis.
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SCI18 7410  Personal Training 3(3-0-6)
Prerequisite : None

The knowledge and understanding are necessary to prepare for the emphasis of
developing personal training guidelines. The process exposed the different aspects of fitness
and sports. The content will include the role of personal training, leadership, and
implementation, fitness training model, exercise program techniques, exercise limitations
based on physical and mental, injuries prevention, and first aids.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. demonstrate proper lifting techniques on basic machines and free weight exercises.
explain the various assessments used to measure fitness and sports.
apply behavior change theory to the practical personal training environment.

plan, deliver and evaluate an exercise program for clients and athletes.

kR LN

display higher developed communication and motivation skills when working with clients
and athletes in the personal training.
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(Program Design in Fitness and Sports)
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SCI18 7411  Program Design in Fitness and Sports 3(3-0-6)
Prerequisite : None
The sports scientific knowledge, training techniques, and program periodization skills
to fitness and sports training for the primary goal of improving performance. Become part of
the fitness and sports to develop the strength and power, endurance and speed, agility, and
quickness to enhance performance. Learn to specific testing sessions, design strength training
and conditioning programs, and injury prevention.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. have the ability to develop individualized program design based on the principles and
practice of program design for fitness and sports.
implement appropriate program design to maximize individual performance adaptations.
design annual and lesson plans appropriate to a broad range of clients and athletes.
become familiar with a large variety of exercises suitable for both indoor and outdoor
settings, including when progression and regressions are appropriate as well as signs and
symptoms for the cessation of exercise.
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SCI18 7412 MINNAMULTIUTIUAZANTTON N 3(3-0-6)
(Strength Training and Conditioning)
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SCI18 7412 Strength Training and Conditioning 3(3-0-6)
Prerequisite : None
The knowledge of tools and resources needed for fitness and sports. The variety of exercises,

techniques, and equipment used will allow experiencing many different ways to exercise. Learn the
foundations of performance, program design for strength and power, endurance and speed, agility,
quickness, and injury prevention to enhance performance. The program requires for practical
performance and assessment of strength training and conditioning. Emphasis on design and supervise
programs that will enhance fitness and sports performance while minimizing the risk of injury.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. design and implement safe and effective strength training and conditioning and personal

training programs.

demonstrate advanced training strategies to prepare for clients and athletes.

consider necessary facility accommodations for clients and athletes.

provide a positive learning environment that is appropriate to the characteristics of clients,

athletes, and goals of the program.
5. use effective communication skills to enhance individual learning, group success, and

enjoyment in the strength training and conditioning experience.
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(Technology and Innovation in Fitness and Sports)
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SCl18 7413  Technology and Innovation in Fitness and Sports 3(3-0-6)
Prerequisite : None
Developments in technology and innovation in fitness and sports have increased client

and athlete's performance to record and store of data. Designed technology and innovation
to integrate methods of data collection around fitness and sports performance, with analytical
techniques used to evaluate, visualize and present data. Collect, analyze, and present data.
Learning to advanced technology and innovation in fitness and sports methods as well as
analytical software that has become the standard used by fitness and sports.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. understand of developments in technology and innovation in fitness and sports have

increased client and athlete's performance to record and store data.

designed technology and innovation of fitness and sports performance

understand analytical techniques used to evaluate, visualize, present, collect, analyze,

and present data in fitness and sports.

4. used software that has become the standard used by fitness and sports.
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(Fitness and Sports Center Administration)

Prerequisite : 133

NOUHUAENANNITUIMITAUSUANUALARY ANUTAUTIRLLALAENITAW LUUTIABIgINa
NseaInEnTUANGFUAIMLAEANT N1SUTMINTNEINTUARARUANSFUA WAL AW s uaue
guanuasing Tnsanseugudgunimiasivg Msesnuuugudguanwazing maduiuszneunis
JolniveegnaInnssuANSUA NLATAKT UlgUINAIMNTTULALTIAY IITUIUTTUINITNUAL
93555
nadwsnnsiSeuifinaniesiusedun (Course learning outcomes: CLOs)
tnAnwiiiuseinidanuansn feil
Uszgnanguunldiunisuimsdnnisaudavanuazivlasgamansay
fanuuaransadnlaseasiensuimminensyaraluaudguaniagiu
ganiuuLUUIagInakatlassadaudav ez
Uszgndnguiuasnannisdmiuuimsgsiagudguimiaginn
Wawinuelumsiduiszneunisiielniimuaudguainuasin

DA

SCI18 7414  Fitness and Sports Center Administration 3(3-0-6)
Prerequisite : None
Theory and principle of fitness and sports center administration, knowledge of fitness

and sports center, business model, fitness and sports center marketing, human resource.
Management in fitness and sports center, fitness and sports center leadership, fitness and
sports center project, fitness and sports center design. Entrepreneur strat up of fitness and
sports industry, industrial and business policies, professional and ethical code of conduct.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. apply the theory to the management of fitness and sports centers appropriately.
2. knowledge and able to organize the structure of human resource management in fitness

and sports center.

design business model and the structure of fitness and sports center.

apply theory and principle for fitness and sports center administration.

develop skills entrepreneur strat up of fitness and sports industry.
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(Nutrition for Fitness and Sports)
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SCI18 7415  Nutrition for Fitness and Sports 3(3-0-6)
Prerequisite : None
The importance of maintaining a healthy level of various food, nutrient, vitamins and
minerals and adequate hydration during training, and how to detail the positive health-related
outcomes of a physically active lifestyle. The introduces the role of designed nutrition plan,
dietary intake and supplements for humans and athletes and benefits of these supplements,
and whether these dietary supplements essential or not. Focuses on dietary implications of
dietary supplements, types, and risks of these supplements. The knowledge on energy drinks
and their composition and the desired and side effects of these drinks.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. recommend and designed nutrition plan, dietary intake, and supplements leading to
better health outcomes and improved lifestyle.
2. develop skills in various components of the course module and working with clients and
athletes nutrition.
recognize the difference between dietary supplements and energy drinks and their uses.
explain about the influence of food, nutrients, or supplementation on the nutrition status

of clients and athletes before, during, and post-exercise.
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SCI18 7501  Application of Optical and SAR Satellite Image 3(3-3-6)
Prerequisite : SCI06 8801 Remote Sensing: Theory and Applications

This course provides the principle of remote sensing data used in current day. The
application of Optical and SAR image will be introduced. It includes the processing procedure
and suitability analysis using Optical and SAR image. Some applications of these data will be
discussed regarding the frontier researches of these images.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain the principles of passive remote sensing and active remote sensing.
understand the data structure of optical and SAR images.
able to process and analyze the suitability by using optical and SAR data.
explain the application of optical data and SAR.

A A

analyze and discuss about the application of optical and SAR data regarding the frontier

Researches.
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SCI18 7502  Analyzing and classification Technics for Optical, Multispectral, 3(2-4-8)
Thermal, and Hyperspectral data

Prerequisite : None

This course provides essential principles of remote sensing sensors, e.g. Optical,
Multispectral, Thermal, 8¢ Hyperspectral data, which have been widely conducted in these
days. Analyzing and classification technics will be applied to obtained data. Accuracy
assessment will be the final part of this course to ensure the technics applied with each data.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain the principles of Electromagnetic spectrums used in object and LULC Classification.
2. apply the analyzing and classification technics associated with the obtained data from

Optical, Multispectral, Thermal, ita¢ Hyperspectral Sensors and assess the accuracy.
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SCI18 7503  LiDAR Application 3(3-3-6)
Prerequisite : None

This course aims to study principles and development of Lidar systems, in particular,
the air borne Lidar. This course includes the surveying technic, LiDAR data processing and
applications of this advanced and high precision technology in various ways.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the principles of LiDAR.
2. able to survey and process the LiDAR data.
3. explain the applications of Lidar data.
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SCI10 6714  GNSS: Theory and Applications 3(3-3-10)

Prerequisite : None

This course aims to study theories and applications of the GNSS (Global Navigation
Satellite System) in various aspects. These include, in particular, origin and development of
GNSS, working principles of GNSS satellites and the receivers (especially the Navstar system),
principles of efficiency enhancement for receivers (especially errors reduction). Applications
of GNSS satellites and receivers on different fields nowadays are also presented herein.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain origin and development of GNSS technology conceptually.
explain working principles of GNSS satellites/receivers (focused on Navstar system).
explain principles of efficiency enhancement for receivers.

apply GNSS science/receivers to aid effective study of the considered topics.

AR A

integrate relevant knowledge/skills to fulfill needs stated in the given assigcnments.
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SCI18 7504  Geospatial Database Management System 3(3-3-6)
Prerequisite : None

This course focuses on geospatial database management system with GIS standards.
Main topics cover concept and architect of geospatial database, spatial database standards,
inserting various data into the geospatial database, spatial data query, and analysis, database
design and creation. Hands-on demonstrations of relevant software on geospatial database
management are also given in the laboratory.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe concept and architect of geospatial database.
describe spatial database standards.
relate and apply gained knowledge to insert various data into geospatial database.

relate and apply gained knowledge to query and analyze spatial data.
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relate and apply gained knowledge to design and create geospatial database.
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(Advanced Spatial Data Analysis)
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SCI10 6812  Advanced Spatial Data Analysis 3(3-3-10)

Prerequisite : SCI06 7603 Geographic Information System or by consent of the school

This course aims to enhance knowledge of the spatial modelling principles and their
applications on some spatial issues including tendency prediction of the specific phenomena
regarding continuous input data in use. Comprehensive discussion about the directions and
tendency of spatial model applications (considering quality of the applied spatial data along
with the implemented modelling tools) is also presented therein.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain characteristics and types of Geoinformatics data.
2. implement the functions and algorithm with the spatial issues appropriately.
3. develop images from continuous data with reliable qualified results.
a4

apply appropriate spatial models to fulfilled given objectives.
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SCI10 6814 msAnTeiteyavuinlvgidwiumsUssandmeglissaumatugs  3(3-3-10)
(Big Data Analytics for Advanced Geoinformatics Applications)
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SCI10 6814  Big Data Analytics for Advanced Geoinformatics Applications  3(3-3-10)
Prerequisite : None

This course focuses on big data analysis applications for geoinformatics problem with
large-scale data. Main topics include concept of big data, processing pipelines for big data,
techniques for big data analysis, and applications of big data analysis tools like ApacheSpark
and MapReduce. In addition, big data analytics for some geoinformatics applications shall be
demonstrated wherein students shall gain experience through laboratory practices on various
examples. Small assigned project is needed to be fulfilled by each student also.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
describe the concept and characteristics of big data.
describe data processing pipelines for big data.
describe data analysis techniques for big data.
apply appropriate data analysis techniques to large-scale data.

apply big data analysis tools, i.e., ApacheSpark and MapReduce, to large-scale data.
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apply big data analytics to geoinformatics problems.
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SCI18 7505 A Geilud 3(3-3-10)
(Applied Statistics for Geoinformatics Research)
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SCI18 7505  Applied Statistics for Geoinformatics Research 3(3-3-10)
Prerequisite : None

Main aim of this course is to study utilization of statistical methods for geoinformatics
data analysis whose notable ones include spatial sampling, sampling network design, spatial
pattern analysis, spatial autocorrelation analysis, multi-distance spatial cluster analysis, spatial
outlier and hotspot analysis, geographic distribution measurement, semivariogram
construction and interpretation, covariance/crosscovariance analysis, spatial interpolation and
accuracy assessment, global and local spatial regression analysis.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. eExplain principles of spatial statistical analyses.
interpret results of spatial statistical analyses.
analyze advantages/drawbacks of statistics applied to various types of spatial data.

review statistical methods to apply in a research.

AR A

develop a geoinformatics research project applying spatial statistics.
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sCi18 8501 TasedneuszamiisnuaznisGeudifeindwiunsUssandlddugs  3(3-3-9)
(Artificial Neural Network and Deep Learning for Advanced Applications)
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SCI18 8501  Artificial Neural Network and Deep Learning for Advanced 3(3-3-9)
Applications
Prerequisite : None
This course provides knowledge on artificial neural network with deep learning tools
and their applications for geoinformatics issues. Main topics include artificial neural network

(ANN), key parameters of neural network’ s architecture, tuning hyper parameters of neural

network, various neural network forms with deep learning, such as Multilayer perceptron

(MLP), convolutional neural network (CNN), recursive neural network (RNN), shallow neural

network (SNN). Several applications of ANN and deep learning tools in solving geoinformatics

problems are demonstrated whereas students shall have hands-on practicing experiences
through various examples and small project assigned.

Course Learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1. describe concept of artificial neural network with deep leamning.

2. describe key parameters in a neural network's architecture.

3. describe concept of hyper parameter tuning of neural network.

4. describe major neural network forms with deep learning like Multilayer perceptron
(MLP), convolutional neural network (CNN), Recursive neural network (RNN), shallow
neural network (SNN), etc.
apply deep learning to build, train and apply to relevant data.
apply deep learning to solve specific problem in geoinformatics field.
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(Multi-dimensional spatio-temporal modeling for spatial presentation)
sCi10 6811 Tnlaunsunaritugauaznisadraunuusiass 3 I 3(3-3-10)
(Advanced Digital Photogrammetry and 3D Modelling)
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SCI10 6811  Advanced Digital Photogrammetry and 3D Modelling 3(3-3-10)
Prerequisite : None

This course aims to describe principle theory of Photogrammetry, object modelling,
and 2D and 3D modelling. This course also contains description illustrated both dimension
measurement and labelling of 3D model using AutoCAD program. The student is required to
perform a project presenting flight lines and rectification of high-resolution image mapping
from UAV via a studying project.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain principle theory of advanced digital photogrammetry.
2. adjust and rectify the high-resolution images for UAV mapping effectively.
3. generate 3D model or 2D and 3D spatial model accurately.
4. give the information of object model in 2D and 3D using AutoCAD.
5. produce high-resolution map, object model, and 2D/3D spatial model accurately.
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SCI18 7506 msadsuuusnaadeiiuiitugs 3(3-3-10)
(Advanced spatial modelling: Theory and Applications)
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SCI18 7506  Advanced spatial modelling: Theory and Applications 3(3-3-10)
Prerequisite : SCI067603 Geographic Information System and SCI06 8801 Remote Sensing:
Theory and Applications
This course aims to enhance knowledge of advanced surface modelling in two and
three dimensions based on mathematical algorithm and models by using advanced spatial
modelling application in GIS. In addition, students are required to analyze surface modelling
and present a project by using advanced spatial modelling functions in this course also.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. explain relationships of location and phenomena regarding different topography.
2. implement the spatial analysis tools in GIS proficiently.
3. explain functions and give reasons in adjusting parameters of the spatial models
accurately.
4. apply the spatial models appropriately to fulfill the assigned project.
5. analyze and give reasons to support the analyzed results of spatial 3D model with a
guideline of appropriated solutions.

209



UAo.2

sci10 6721 msTduinsdeyauazansaumaniepliansaumanumsdonalvd  3(3-3-10)
(Geoinformatics Data and Information Services Through Modern Media)
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SCI10 6721  Geoinformatics Data and Information Services Through 3(3-3-10)
Modern Media

Prerequisite : None

Main aim of this course is to study about geoinformatics data/information services via
modern media. Main topics shall cover geoinformatics data and information through modern
media with I1SO, Mash-Up Map Application, Web Map Service management, Designing and
modifying of user interface for GIS Internet. Practices on geoinformatics data and information
services via internet are also performed in the laboratory.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe geoinformatics data and information through modern media.
aApply geoinformatics data and information through modern media.
apply Mash-Up Map Application.

apply Web Map Service management.

AR A

apply the design and modification of user interface for internet GIS.
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SCI18 7507 n1sadnanuusIasuaznsuNUiiiIusTUULASe Y 3(3-3-10)
(Web-based Spatial Modeling and Mapping)
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SCI18 7507 Web-based Spatial Modeling and Mapping 3(3-3-10)
Prerequisite : None

This course provides knowledge on web-based spatial modeling and mapping including
Open geospatial web standards; web map service, web feature service and web coverage
service and its architecture. Main topics include server-side applications such as Geosever to
manage geospatial data for geo-spatial web mapping and client-side applications such as
Leaflet to display geospatial data for geo-spatial web mapping. Several open standard server-
side and client-side applications are demonstrated whereas students shall have hands-on
practicing experiences through various examples and small project assigned.
Course Learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. describe the principle of web-based spatial modeling and mapping.
2. apply server-side applications to manage geospatial data for web mapping.
3. apply client-side applications to display geospatial data for web mapping.
4. apply web-based spatial modeling/mapping to support Geoinformatic applications.
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(Applied Machine Learning and Scientific Data Analysis)

SCI18 7508  anlaAtansUszandAdmiulny1Uszhvg 3(3-0-6)
(Applied Mathematics for Artificial Intelligence)
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SCI18 7508  Applied Mathematics for Artificial Intelligence 3(3-0-6)
Prerequisite : None
The importance of mathematics for Al development and ethics, Numerical linear
algebra, matrix theory and decomposition methods, multivariate calculus, applied probability
and statistics, numerical optimization techniques .
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to:
1. explain and applied numerical linear algebra under simple contexts.
2. compute basic operations on matrices.
3. explain the key concepts of multivariate calculus.
4. explain the key concepts and perform calculation of probability and statistics.
5. find optimal value(s) of a problem given and explain the mathematical reasons

involved.
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sCI18 7509 nsTusunsulwsautitanisduiandingrmans 3(3-0-6)
(Python Programming for Scientific Computing)
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SCI18 7509  Python Programming for Scientific Computing 3(3-0-6)
Prerequisite : None

Overview of scientific computing and high performance computing, Python
development environment, Debugging and testing, Basic scientific computing packages/library,
Selected problems related to computation sciences (Optimization, Datavisualization, Basic
Machine Learning.
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to:
1. understand fundamental knowledge of important aspects of scientific computing.
2. map a mathematically formulated algorithm to Python code.
3. document, test and degug the developed code.
4. know when and how to optimize Python code.
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(Scientific Data Mining)
AydeAunau : SCI18 7508 AdinAnansussenddmsulnya1Usehug
ey SCI18 7509 mslusunsulwseuriionisAmnanddinemans
fugruuuidn audnuae Usslend wewaiaiinsimiiodoyadimviuduinemans
nsdanisdeyaniafdsia maiadsdeya nsuvasteyaiielilfynteyaingedu saudunaia
FmsianzsiuazUssnananuusiing 4 e1filgu msadauvuiasaiionisneinsaideya nisuls
muanny N1silATgsimdeyaiiinund Tauieiiegranisiiuaziuniieadoyaluldniediy
Wemans
nadwsnnsiSeuifiananissdiusiedn (Course learning outcomes: CLOs)
tndnyfikiuseivifanuanunsn dai
1. ansnlaszinazinnuming andeyalundsteyauazmsvinmiledeya iilevnlatuayu
msdndulaluesdnsla
2. @anIOLUIIIAVLULaLENLEZANULANGN YaunallaTsmsviumilesdeyaiuusni 9 uaz
lleeamnzauld
anunsneenkuuaziisEuUmilnsdayaluussenaldle
ansaUsziiuieudioudszdvinmsanesiudldlumsviunilesdoyals
anunsadaveukazUszynaldnsvimiliesdayalumusing q egramunzaula

SCI18 7510  Scientific Data Mining 3(3-0-6)
Prerequisite : SCI18 7508 Applied Mathematics for Artificial Intelligence

and  SCI18 7509 Python Programming for Scientific Computing

Techniques for preprocessing, the concepts related to data warehousing, data
generalization. Methods for mining frequent patterns, associations, and correlations, methods
for data classification and prediction, data-clustering approaches, and outlier analysis.

Course learning outcomes (CLOs)

Having successfully completed this course, a student will be able to:

1. interpret the contribution of data warehousing and data mining to the decision-support
level of organizations.

2. categorize and carefully differentiate between situations for applying different data-
mining techniques: frequent pattern mining, association, correlation, classification,
prediction, cluster, and outlier analysis.
design and implement systems for data mining.
evaluate the performance of different data-mining algorithms.
propose data-mining solutions for different applications.
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(Statistics and Data Analysis Methods)
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SCI18 7511  Statistics and Data Analysis Methods 3(3-0-6)
Prerequisite : SCI18 7510 Scientific Data Mining or Consent of the School
The course introduces basic concepts in descriptive and inferential statistics, as well
as data exploration methods, with specific focus on their use in science and innovation-related
contexts. Topics covered include probability distributions, data transformations, confidence
intervals, hypothesis testing, frequency analysis, correlation, regression and time series
analysis.
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to:
1. explain basic statistical terms and concepts.
2. identify statistical methods that are suitable for exploring, describing and analysing
science-related data.
3. summarise and visualise science-related data with computing software and/or suitable
programming.

4. compare, relate and predict science-related data in time and space when appropriate.
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SCI18 7512  Applied Machine Learning 3(3-0-6)

Prerequisite : SCI18 7510 Scientific Data Mining or Consent of the School

The core concepts, theory, algorithm and tools of machine learning and artificial
intelligence as required by scientist addressing practical data analysis tasks. Use cases and
limitations of machine learning algorithms will be discussed. The implementation and use of
machine learning in practical applications will be exemplified, and realistic scenarios will be
studied in applications relevant to scientific and real-world data.
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to:
1. separate data properties and select suitable tools for solve problems.
2. choose an algorithm that is suitable for the properties of the scientific data.
3. analyze the potential of various factors used to classify and calculate data.
4

apply for solving problems in real word data and scientific data.
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SCI18 7513 Al for Biomedicine and Healthcare 3(3-0-6)
Prerequisite : SCI18 7511 Statistics and Data Analysis Methods
or SCI18 7512 Applied Machine Learning
The aims of the module are: to provide a biomedical and healthcare domain specific
knowledge of the applications of machine learning and artificial intelligence methodologies; to
capacitate students to propose and design ML and Al solutions to solve specific problems in the
biomedical and healthcare field.
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to :
1. understand biomedical terminology, its relation to clinical pathways and the challenges in
clinical decision support.
understand how Al and ML algorithms can be employed to solve real-world clinical problems.
apply data science tools to interpret healthcare datasets.
implement and evaluate current state-of-the art ML and Al approaches on multi- modal
biomedical and healthcare datasets.
5. skilfully approach data challenges spanning different application domains and core learning
tasks.

6. develop and validate state-of-the art ML and Al approaches.
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SCI18 7514 Bioinformatics and Computer Usage 2(1-3-2)
Prerequisite : SCI18 7511 Statistics and Data Analysis Methods
or SCI18 7512 Applied Machine Learning
Basic computing, operating systems, languages, basic UNIX commands, internet,
searching principles, basics of molecular evolution, tools for nucleotide and protein sequence
analysis, protein sequence alignment, database searching, multiple sequence alignment, tree
generation and meaning, sequence and structure databases, display of macromolecular
structural models.
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to:
1. explain principles of bioinformatics.
2. have skill in using computers and computer programs in conducting biochemical
evaluations.
collect, classify, store, evaluate and analyse scientific data.
conscious and aware of the academic and professional conduct, and are able to work with
others.
communicate scientific knowledge in different forms effectively and appropriately.
eager for knowledge and learning of Bioinformatics and Computer Usage.
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SCI18 8502 Selected Topics in Medical Image Processing and 3(3-0-6)

Computer Vision

Prerequisite : SCI18 7511 Statistics and Data Analysis Methods

or SCI18 7512 Applied Machine Learning

Basic image processing, feature detection and segmentation, shape representation,
color and shading, object recognition, 3D vision, dynamic vision, some applications on OpenCv
library such as machine vision systems for inspection, biomedical image analysis, biometrics,
and intelligent medical instrument systems.
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to:
1. distinguish the properties of digital images and select suitable tools to solve problems.
2. develop tools to relate with the properties of image type data.
3. analyze the potential of various factors that can be used to classify image data.
4

use in solving problems that are related to biomedical image analysis.
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SCl18 8503  Selected Topics in Applied Machine Learning 3(3-0-6)

Prerequisite : SCI18 7511 Statistics and Data Analysis Methods
or SCI18 7512 Applied Machine Learning
This course covers topics in the field of applied machine learning. Content is according
to students’ interests, requirements and current trends in research and development of
applied machine learning both inside and outside scientific contexts.
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to:
1. have gained deep and detailed knowledge about the selected topics.
2. master and understand the principles behind some specific applications of the selected
topics.
3. make reasonable judgements and carry through all necessary steps in designing and

analyzing data with regards to the topics chosen to investigate.
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SCI18 8504  Selected Topics in Applied Data Analysis 3(3-0-6)

Prerequisite: SCI18 7511 Statistics and Data Analysis Methods
or SCI18 7512 Applied Machine Learning
This course covers topics in the field of applied data analysis. Content is according to
students’ interests, requirements and current trends in research and development of applied
data analysis both inside and outside scientific contexts.
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to:
1. have gained deep and detailed knowledge about the selected topics.
2. master and understand the principles behind some specific applications of the selected
topics.
3. make reasonable judgements and carry through all necessary steps in designing and

analyzing data with regards to the topics chosen to investigate.
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SCI18 7601  Technological Literacy 3(3-0-6)

Prerequisite : None

Technology in science and Mathematics from past to present, technology related to
teaching and learning and upcoming technology that can be applied in teaching and learning.
Course learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1. explain technology in science and Mathematics from past to present.

2. apply technology that related to teaching and learning.

3. describe the upcoming technology that can be applied in teaching and learning.
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SCI18 7602  Digital Media Development for Education 3(3-0-6)
Prerequisite : None

Design and development of media, video, teaching media, poster, banner using various
computer programs. Using computer software to organize and manage data. Design and

present data via visualization and mapping tools.

Course learning outcomes (CLOs)

Having successfully completed this course, student must be able to :

1. design and develop media, teaching media, video using different types of computer
program.
organize, design, and present quantitative data with pictures, diagrams, or charts.
use media, teaching media, video to effectively transfer information and data to students.
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SCI18 7603  Design Thinking for Educators 1(0-3-0)
Prerequisite : None

Introduction of the design thinking process for educators and hands on activities.
Course learning outcomes
Having successfully completed this course, a student will be able to:
1. explain design thinking process;
2. understand design thinking process through hands on activities.
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SCI18 7604  Review of Basic Mathematics 4(4-0-8)
Prerequisite : None

Operations on the real number Line, understanding decimals, natural number factors and
real number arithmetic, operations involving exponents and square roots, evaluating expressions
and solving linear equations, geometry and geometric shapes, histograms and statistical measures of
center, and principles of probability.

Course learning outcomes (CLOs)

Having successfully completed this course, students will be able to:

1. find the absolute value of a number, all the factors of a natural number, the mean, median, and
mode of a set of data.

2. explain decimals in words and in standard form, fractions to their lowest terms, the degree of
likelihood as a probability value, and polygons by the number of sides.

3. perform operations with real numbers, add and subtract fractions, and multiply and divide
fractions.

4. apply the fundamental theorem of arithmetic, the order of operations, measurement formulas to
model and solve geometric area and perimeter problems, the Pythagorean Theorem to solve
real-world problems related to right triangles, and the laws of probability.

5. solve and evaluate exponents, square roots, linear equations, and problems involving special

triangles including the relationship between sides and angles.
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SCl18 7605  Review of Basic Chemistry 4(3-3-6)
Prerequisite : None

Lectures and laboratory work covering the topics of atomic theory and electronic
structure of atoms, periodic table of elements, chemical bonding, stoichiometry, gases, liquids,
solids, chemical equilibrium, chemical kinetics, acids and bases, electrochemistry, and organic
chemistry.

Course learning outcomes (CLOs)

Having successfully completed this course, student must be able to:

1. gain knowledge and understanding of atomic theory and electronic structure of atoms,
periodic table of elements, chemical bonding, stoichiometry, gases, liquids, solids, chemical
equilibrium, chemical kinetics, acids and bases, electrochemistry, and organic chemistry.

2. solve problems in the class.

3. have experimental skills and be able to use basic scientific equipment.

4. collect, calculate, and analyze experimental data based on scientific principles and
methods.

5. describe the subject in detail to others.
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SCI18 7606  Review of Basic Biology 4(4-0-8)
Prerequisite : None

Application of biology knowledge to understand complex biological problems
including the unity of life, organization of life, biological concepts, the role of chemistry in
biology, cell and metabolism, the genetic basis of life, evolution, the diversity of life, structure
and function of plants, structure and function of animals, ecology, and behavioral ecology.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. relate the meaning and significance of biology to global phenomena and events;
2. apply the basic biology knowledge to understand complex biological problems;
3. design appropriate learning activities to help learners relate the knowledge from different

topics.
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SCI18 7607  Review of Basic Physics 4(4-0-8)
Prerequisite : None

Application of physics knowledge to understand Physics problems including Newton’s
Laws of motion, Linear motion, linear momentum, angular momentum, mechanical energy,
work-energy theorem, elasticity, simple harmonic motion, damped oscillation and resonance,
propagation of wave, sound wave, flow of fluid, heat and thermodynamics, kinetic theory of
gas, electric field and potential, current and resistance, magnetic field and induction, electric
circuits, Kirchhoff’s rules, light wave, modern physics.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. relate the meaning and significance of physics to the physics phenomena in nature.
2. apply the basic Physics knowledge to understand physics problems;
3. design appropriate learning activities to help learners relate the knowledge from different

topics.
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SCI18 7608  Review of General Science 4(4-0-8)
Prerequisite : None
Operations on the real number Line, understanding decimals, natural number factors and

real number arithmetic, atomic theory and electronic structure of atoms, periodic table of elements,

chemical bonding, stoichiometry, the unity of life, organization of life, biological concepts, the role

of chemistry in biology, Newton’s Laws of motion, linear motion, linear momentum, mechanical

energy, work-energy theorem.

Course learning outcomes (CLOs)

Having successfully completed this course, students will be able to:

1. find the absolute value of a number, all the factors of a natural number, the mean, median, and
mode of a set of data.

2. explain decimals in words and in standard form, fractions to their lowest terms, the degree of
likelihood as a probability value, and polygons by the number of sides.

3. perform operations with real numbers, add and subtract fractions, and multiply and divide
fractions.

4. gain knowledge and understanding of atomic theory and electronic structure of atoms,
periodic table of elements, chemical bonding and stoichiometry.

5. relate the meaning and significance of biology to global phenomena and events.

6. relate the meaning and significance of physics to the physics phenomena in nature.
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SCI18 7609  Learning and Building Virtual Science Laboratory 3(1-6-4)
Prerequisite : None
Teaching and learning management of virtual science (Chemistry, Biology, Physics)

laboratories, Appropriate tools for teaching virtual science laboratory, designing, planning and
writing process plans for transferring knowledge or organizing activities to promote teaching
and learning of virtual science laboratory, creating a basic virtual science laboratory system.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. describe teaching and learning management of virtual science (Chemistry, Biology,

Physics) laboratories.

choose appropriate tools for teaching virtual science laboratory.

design, plan and write process plans for transferring knowledge or organizing activities to

promote teaching and learning of virtual science laboratory.

4. create a basic virtual science laboratory system.
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SCl18 7610  Science Project Consultant and Academic Work Production Skills 3(3-0-6)
Prerequisite : None

Development of project consultant skills for improving student learning through
science projects, covering skills for searching and finding research questions, designing project,
depicting experiments, choosing the suitable statistics for projects, analyzing statistical data,
and writing the scientific report. Also, emphasis on the development of class research skills
through research projects, including project-based learning skills, design of student learning
evaluation from scientific project performance, and writing of research manuscripts at the
national journal standards.

Course learning outcomes (CLOs)

Having successfully completed this course, student must be able to:

1. explain the principles for searching and finding research questions, designing project,
depicting experiments, choosing the suitable statistics for projects, analyzing statistical
data, writing the scientific report, learning of project-based learning skills, designing of
student learning evaluation from scientific project performance, and writing of research
manuscripts.

2. produce project questions, design project, depict experiment, and choose the suitable

statistics.

use statistical program.

analyze and interpret data by statistical analysis.

design and evaluate the student learning via the problem-based learning.

o AW

write research manuscript at the national journal standards.
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SCl18 7611  Classroom Design for Science Olympiad Teachers 2(2-0-4)
Prerequisite : None

Concept in instructional media design, course content frame, exam questions design,
and solution for high potential students.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. design instructional media based on course content frame for high potential students;

2. design exam questions, and solution according to international standard.
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SCl18 7612  Coding for Teacher 3(2-3-4)
Prerequisite : None

Digital literacy, computational thinking, algorithm design, programming in Python, C,
C++ or Scratch, problem solving by programming, data processing, data management, data
visualization, application development for teaching.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain the principles of the basic programming and algorithm.
2. use the programming to resolve the basic problem involving the numerical value and

Data.
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SCI18 7613  Environmental Monitoring for Sustainability 3(3-0-6)
Prerequisite : None
Principles, concepts, significance, protocols for environmental measurement,
monitoring, and report environmental data.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain the concepts, significance, protocols for environmental measurement and
monitoring;
2. explain the standard protocols for Pedosphere, Hydrosphere, Atmosphere, and Biosphere
measurements;

3. apply the standard protocols in classroom activities design.
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SCI18 7614  Basic Astronomy for Teacher 3(3-0-6)
Prerequisite : None

Celestial sphere, solar system, celestial mechanics, Kepler’ s laws, spherical and
elliptical orbits, binary stars, exoplanets, star evolution, galaxy, and cosmology. This course
also covers the measurement and data analysis techniques for astronomers including parallax,
main- sequence fitting, standard candle, and Tully-Fisher relation and other experiments for
better understanding the astronomical phenomena.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. plan the teaching methodology or the activity for the astronomy education.
2. explain correctly suitably the astronomical principles to the student.
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(3D Printing Technology and Applications in Education)
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SCI18 7615 3D Printing Technology and Applications in Education 3(3-0-6)

Prerequisite : None

The course covers a general understanding of 3D printing technology. This includes
basic principle, operation, maintenance, 3D printing materials and selection. Concept and 3D
printing process, 3D model design using a simple software are also included. Applications of
3D printing technology in education is explained in the course. Finally, knowledge and skill
in 3D printing are applied for creating of science and mathematics learning innovation.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. understand and distinguish several types of 3D printing technology.
explain 3D printing principle and concept of the process.
analyze and select a suitable 3D printing material for applications.

design 3D models by using a simple software.

AR o

apply and create a science and mathematics learning innovation by using 3D printing.
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SCI18 7007  Science-Mathematics Learning Seminar 2(0-4-4)
Prerequisite : None
Science education research data collection, identification and presentation of research
topics, proposal on possible solutions to some educational problems.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. locate and select education research data.
2. identify and present science learning - related topics.

3. point out possible solutions to some educational problems.
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SCl18 8601  Selected Topics in Science-Mathematics Learning 3(3-0-6)
Prerequisite: None

This course covers topics in the field of Science-Mathematics Learning. Content is
according to students’ interests, requirements and current trends in research and
development of Science-Mathematics Learning.
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to:
4. have gained deep and detailed knowledge about the selected topics.
5. master and understand the principles behind some specific applications of the selected

topics.

6. make reasonable judgements and carry through all necessary steps with regards to the

topics chosen to investigate.
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(Special Problems in Science-Mathematics Learning)
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SCI18 8602  Special Problems in Science-Mathematics Learning 3(3-0-6)
Prerequisite: None

This course covers special problems in the field of Science-Mathematics Learning.
Assignment by consent of instructor in the field of selected study. Studies and reports on
special problems related to Science-Mathematics Learning not covered in regular coursework.
Course learning outcomes (CLOs)
Having successfully completed this course, a student will be able to:
1. have gained deep and detailed knowledge about the special problems.
2. master and understand the principles behind some specific applications of the special

problems.

3. make reasonable judgements and carry through all necessary steps with regards to the

topics chosen to investigate.
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SCI15 9001  Research Methodology in Medical and Biological Sciences 4(3-3-8)
Prerequisite : None

Study concepts in scientific research methodology including, research definition,
research category, research methods, research ethic, research proposal writing, literature
search, citation reference databases, reviewing and choosing the appropriate statistics for
medical and biological researches, practice using computer software for statistical analysis.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain concepts in research methodology.
2. search for literature, write a research proposal and citing references.
3. choose the appropriate statistics for medical and biological research.
4

use computer software for statistical analysis.
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SCI15 9002 Techniques for Studying Biological Effects of Medicinal Plants  2(1-3-4)
Prerequisite : None

Techniques for studying biological effects of medicinal plants on infectious and non-
infectious diseases such as laboratory animals, histology, medicinal plant extraction and
essential chemical substances in medicinal plants, microscopy, chromatography.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain concepts of techniques for studying biological effects of medicinal plants.
2. demonstrate techniques for studying biological effects of medicinal plants.
3. apply techniques for studying biological effects of medicinal plants to test biological

activity of medicinal plants.
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SCI15 9003 Role of Medicinal Plant in Human Body Function 4(4-0-8)
and Health Disease

Prerequisite : None

Study anatomy and physiology of cells, tissues, and organs of the human body
systems, changes and prevention and rehabilitation in function of the human body systems,
role of medicinal plant in human body function and health disease, application of medicinal
plant in prevention and rehabilitation of human body system function.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain and classify structure and function of the human body systems.
2. describe changes, prevention, and rehabilitation in function of the human body systems.
3. describe role of medicinal plant in human body function and health disease.
4. apply the knowledge to use medicinal plant for prevention, and rehabilitation of human

body function.
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SCI15 9004 Immunology and Medicinal Plant Science 4(4-0-12)

Prerequisite : None

Studies about body immunological system and mechanisms for protection the body
from microbes, immune response to foreign substances, immunological disorders,
immunological tests, immunization, science and new technologies related with immunological
system, immunological knowledge applying for diagnosis and treatments with
immunotherapies, and role of medicinal plants in facilitation the body immune system
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. describe basic knowledge on the immune system.
2. describe immunological disorders and diseases.
3. use the knowledge to examine biological activity of medicinal plants on the body

immunological system.
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SCI15 9005 Advanced Pharmacognosy 4(4-0-12)
Prerequisite : None
Applications in pharmacognosy, i.e., the taxonomy of medicinal plants and essential

chemical substances, biological evaluation of natural products, medicinal plant formulations,
nutraceuticals from plants, cosmetics from natural products, commercial market trends of
Thai and global medicinal plants, medicinal plant products produced by Thai hospitals, and
private companies, medicinal plant products produced by pharmaceutical organizations,
application of medicinal plants in daily use, Thai government law concerning medicinal plant
products.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain the concept of pharmacognosy.
2. explain how to apply medicinal plants in daily use.
3. compare the Thai and global medicinal plants market trends, commercial/ industrial

medicinal plant production by government and private sectors.

4. summarize Thai government law concerning medicinal plant products.

245



UAo.2

SCI15 9006  wanwAluszand 4(4-0-12)
(Applied Phytochemistry)

Fudadunau : L

AuaniAamsmenm 1afl Tredl uazauaniimstinmesansiafianiivagulnsilddy
61 1A309d1919 DS LIaaYA N MsAumelnsiansIsuYE MsAnwITemsiivayulng
nsfnwilureuieiomvesarnaiilufis nsdansiesiansimadu n15uUssudnag eynsuisiy
GREIGH
Hadwsn1sBEuiTiaanTessius1e3en (Course learning outcomes: CLOS) :
tnAnyfiniuseivifanuanunsn dai
1. efuneiienfungnuadfivasulnsls
2. eBUEIETAUMEIMINSTTINA MIdaaT gt waznsuussUls
3. Wauensfinyideneivayulnsle
4. denuimungnuaiilulszgndldlunisaineiniansssunald

SCI15 9006  Applied Phytochemistry 4(4-0-12)
Prerequisite : None

Physical, chemical, biochemical, and biological properties of chemicals from
medicinal plants used as medicine, cosmetics, health food supplements, searching for new
natural drugs, medicinal plant research study, studies in phytochemistry, biosynthesis,
biotransformation, chemotaxonomy.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain about phytochemistry.
2. explain how to search, synthesize and process new drugs from natural sources.
3. present research study on medicinal plants.
aq

apply the phytochemistry knowledge to develop new drugs from natural sources.
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SCI15 9007 Advanced Drugs from Nature 4(4-0-12)
Prerequisite : None
Study drugs from nature and natural products that have been used as drugs such
as antibiotics, antipyretic, analgesics, antimalarial, immunosuppressant, and as drugs used in
cardiovascular diseases, antihyperlipidemic, antidiabetes, hormone antagonists, anticancer,
and insecticides, extraction, screening test and identification of essential chemical substances
from natural products, evaluating quality of medicinal plants and natural products, test and
efficacy evaluation and toxicity of medicinal plants both in vitro and in vivo, research and
development guideline and innovation of drugs from natural substances.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain about drugs from nature and natural products that have been used as drugs.
2. summarize about evaluating quality of medicinal plants and natural products, extraction,
screening test and identification of essential chemical substances from natural products.
3. explain about test and efficacy evaluation and toxicity of herbs medicinal plants both in
vitro and in vivo, research and development guideline and innovation of drugs from

natural substances.
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SCI115 9008 viadalagliuuazuinnssuduinenaansnvagulng 4(4-0-12)
(Current Topics and Innovation in Medicinal Plant Science)

Fudadunau : L

Anwiiatedagdunaruinnssuauinermansivayulng wuifan193delua 9 uay
uinnssunssuieIiuineimansfivayulng msenszdunisldanuiviesiuluivayulnsgszdu
gnamnssu N1sANuillyssendldlunisusenaue @ Msvinide Msldainusedntu wasnis
NSUNmNg
Hadwsn1sBEuiTiaanTessius1e3en (Course learning outcomes: CLOS) :
tnAnwfiiuseinidenuansa feil
1. efueigiuidetagiulasuinnssumsnuinemansfvaylnsls
2. Usggndlddetagtiuuaruinnssuduineimansfivayulnaifionisusznoue@n nmsvinide

nsldFinUsEdTiu wagnamsunndla

SCI15 9008 Current Topics and Innovation in Medicinal Plant Science 4(4-0-12)
Prerequisite : None

Study current topics and innovation in medicinal plant science, new research and
innovation ideas about medicinal plant science, upgrading the use of local knowledge in
medicinal plants to industrial level, application of medicinal plant science in career, research,
daily life, and medical purposes.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. explain about current topics and innovation in medicinal plant science.
2. apply current topics and innovation in medicinal plant science to career, research, daily

life, and medical purposes.
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3.3.3 ngudvrdunun (Seminar)
SCI18 7005 duun 1 1(0-2-2)
(Seminar 1)
teAunau : il
duAudoyasuideniainermans wmelulad vsouinnssy Uszuauszinulym wdn
Ynaue ndouuwmneuitamunalsaiuiiieites
Hadwsn1sBEuiTiaanTessiuse3un (Course learning outcomes: CLOS) :
tnAnwiiuseiuiianuanse dod
1. AududoyaniAdemeanemans melulad viouinnssuiiusslomnils
2. Uszanausznulammainenmansla
3. iaue oAuTe wazdeansesdmnuiildanmsdududeyals
4. avenuvnawitamunassiuiidedesld

SCI18 7005  Seminar | 1(0-2-2)
Prerequisite : None
Science, technology or innovation research data collection, identification and
presentation of research topics, proposal on possible solutions to related problems.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Locate and select effective research data.
2. ldentify the scientific problems or related topics.
3. Present, discussion and communicate the knowledge from the studying
4. Point out possible solutions to some related problems.
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SCI18 7006 duaiun 2 1(0-2-2)
(Seminar II)
AdeAunau : Ll
duAudoyasuideniainermans welulad vsouinnssy Uszutausznulym wdn
tiaue wiouuuimauddymuidsufuiiiendes
nadwsnnsiSeuifinanessiusedun (Course learning outcomes: CLOs) :
tnAnwiiuseiuiianuanse fed
1. dududeyasiddemaineimans wmalulad viouTanssudifiuselomls
2. Uszanausznulammainenmansla
3. Jiaue oAuTe wazdeansesdmnuildanmsdududeyals
4. avenunawditamunassiuiiiedesld

SCI18 7006  Seminar |l 1(0-2-2)
Prerequisite : None
Science, technology or innovation research data collection, identification and
presentation of research topics, proposal on possible solutions to related problems.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to :
1. Locate and select effective research data.
2. ldentify the scientific problems or related topics.
3. Present, discussion and communicate the knowledge from the studying
4. Point out possible solutions to some related problems.
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3.3.4 nguiviaunavndindnen (Graduate Cooperative Education)
SCI18 7008  avnavmMdinAne 1 8(0-0-0)
(Graduate Cooperative Education 1)
Fuladunau : Ll
swAvfiailsindnuudiadnuldufiRnussivaadseneunisvesnaenyulas
Mieueasy T1udn9euiuTEaun1siaseiuUsenaun1sgsivaninenrsoan uUNNIe
fusznounislud Afimsysannisanuinisinermans malulad uazuinnssy uenainiidsjaiy
TtnAnwlifiun1msamveIn1susmsdnnis n1339e wagnszuiutiesrauduiysanisiiiin
Usglavunsauilgm dnfnwiazlaufdfusuiuaniulszneunishitdesnin 16 dUanii Ined
Wnthivesaniuusznounafuiivinwinisuiifau dnAnwazdesssnunarefusenanis
Uﬁﬁamwé’ﬁmLa%’a?iuumitlﬁﬁﬁmwiaﬂmﬁnsé;ﬁ%’uﬁmaumaiﬁm
nadwsnisiSeuifinaniessiusedn (Course learning outcomes: CLOs) :
tnAnwiiuseinidanuana feil
UtRemasduanudsenauns wasihladymilunssuiunisiny
ysanmImuinsineimans wealulad uazuinnssu weuitywiluanuuszneuns
Seuivinulmivasiauinueidnannisiseulundnans TiRaUsylevideaniulsznaunis
eduiiusauiuyaainsluganuusznauns My 903 wazandurulidindamunnuny

—_

e

SCI18 7008 Graduate Cooperative Education | 8(0-0-0)
Prerequisite : None
In this course, graduate students will have a chance to work with private sectors,
governmental sectors, startup company or enterprise incubator. In addition, graduate students
will learn how to collaborate research and earn the real experiences of working with these
sectors. Students will experience the entire processes of integrated knowledge for solving
problems. Students will work with the company for not less than 16 weeks. Students will be
assigned their work and monitored by company supervisor. Finally, students are required to
present and discuss what they have accomplished after finish the graduate cooperative
education.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. understand problems in real enterprises.
2. integrate and apply the knowledge in science, technology and innovation to solve
problems in real enterprises.
3. learn new skills or improve what students learn in their own disciplines to create values
for the company.
4. work well with others at the company during meetings, planning and projects.
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SCI18 7009  aunavmudinAnen 2 8(0-0-0)
(Graduate Cooperative Education )

AyrUeAunau : SCI18 7008 anfavmudindne 1
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Hadwsn1sBEuiTiaanTessiuse3en (Course learning outcomes: CLOS) :

tnAnwiiuseinidenuansa feil

UfuRnuassluaniuysenouns wasiinlatgmilunssuiunisyieu

ysanmsmuinsieimans welulad uazuinnssu Weuitywiluanuuszneuns
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e

SCI18 7009  Graduate Cooperative Education Il 8(0-0-0)
Perquisite : SCI18 7008 Graduate Cooperative Education |
Graduate students can work with the company one more semester with consent of
the advisor.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. understand problems in real enterprises.
2. integrate and apply the knowledge in science, technology and innovation to solve
problems in real enterprises.
3. learn new skills or improve what students learn in their own disciplines to create values
for the company.

4. work well with others at the company during meetings, planning and projects.
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3.3.5 INgInus (Thesis) / M3AuAidase
SCI18 7010  AmenfiwusuniUnidin 16(0-0-0)
(M.Sc. Thesis)
FwnUsAunau : IneAUIuY UTeIEIY iU’
mﬁ%’&Lﬁammaugmiuﬁqﬂ%zy}zyﬁw&nmammm{fmsﬁm Wuu N 2
nadwsnnsiSeuifinanessiusedun (Course learning outcomes: CLOs) :
tnAnwfiiusednidanuaunsa feil
gauenanMIMaIeaans walulag wagldnnuilunmsuilanddaymnide
NTITYAUNENNITVDITIUTITU AMTITU WA¥ATIEIUTIUIYINT
iedoailedtodugilunisiiife Ainsevina uasduiiumsidoswiugbu lfedrsaonde
duuteyanunaunaluladarsaumnaiinainnate uazdszyndldinalulad limunig
Wasuuvag
5. ysaumsanwslumansiunneng ie3iuasassnanulminianszuiunisin uinnssu

Ea e

wialulad sensnddunielann
6. WAUBLAITEUNALIYINSIUSEAUIATFIUSEAUYIF MTOUIUIYIA

SCI18 7010  M.Sc. Thesis 16(0-0-0)
Perquisite : Consent of the School
Research leading to the completion of a Master’s degree, scheme A2.
Course learning outcomes (CLOs)
Having successfully completed this course, student must be able to:
1. Describe the scientific principle, technology and apply the knowledge for solving research
problem.
2. Conduct research according to the principles of research and academic ethics.
Use the scientific equipment to properly carry out experiments, analyze data and working
with a group of people with safety.
4. Make use of information searching and keep up to date with technology.
Integrate all knowledge for creating of new process, innovation, technology or intellectual
property.
6. Present research results in conferences and publish academic articles in national or

international journal.
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SCI18 7011  n1sAuATIBaTUNNUMTN 7(0-0-0)
(M.Sc. Independent Study)
AydeAunay : lngaIALYO UL AT
nsAuAIBaTTitANANY TR US Y I IMaRTUITTR WUU N 2
v g = ya o o a .
NARNWINIILIYUINAINNITEAUTIEIYT (Course learning outcomes: CLOs) :

v =2

PNANYINNIUIIEITIRAANNANNIT A9

1. esuienannIsmdngimans wealulad wazldanuslunisunlanddaynide

2. IMIITYMUNANNITVRITYTITU AMTTIU UAYITTIUTINIVING

3. ldieTestioddetugdunsviiids Tiesesing wassndunmsiforuiugiu Ifoeaasnde

4. Aududeyaarnunaunaluladarsaumaiivainvans wazUssygndldinalulad lemnunis

wWaguulas
5. YIannIauilusaninuanang wesisuaisassananulradnimnssuiunisde uinnssu
wialulad wsenswdaunalaan

SCI18 7011 M.Sc. Independent Study 7(0-0-0)
Perquisite :  Consent of the School
Independent study leading to the completion of a Master’s degree, scheme B.

Course learning outcomes (CLOs)

Having successfully completed this course, student must be able to:

1. Describe the scientific principle, technology and apply the knowledge for solving research
problem.

2. Conduct research according to the principles of research and academic ethics.

3. Use the scientific equipment to properly carry out experiments, analyze data and working
with a group of people with safety.

4. Make use of information searching and keep up to date with technology.

5. Integrate all knowledge for creating of new process, innovation, technology or intellectual
property.
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11. mawdnewdoamsiafianirlnemeluladnsmzdsdedodiv

12. myUsulseiuginlaenisnaneiug

13. MimLgnsemslunsnseiunseniarn1sasAularanaigliu

14. mywannslureslssndeldiuifasiiensugnuasveneiusndelsifu

15. mawdnlusAuainadildunisdaeiu

16. MIdsauvaInanevesiL o vuadwNAuYDN eI TIINR

17. mywannlusunsudennumneiionsvioadie mess sued
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UAo.2

A29E19UNUNTTEUNBRATINTANTY (Bio-innovation)

1. wUNIANEITTAUUS I IMEIAIERTUMN TSN WKL N WUU N 2

I 1 mensanenit 1 un. I 1 mensanedi 2 un. | Ui 1 memsdnendi 3 | un.
SCI18 7001 walulaglagiu 3 | SCI18 7003 \Aswgeansadvia | 3 | SCI18 7004 niwgduna 3
wazauan (Up and coming uazdnly (Digital economy ﬂzyiyﬂl,tazﬂaumaﬁ
technology) and beyond) WAende (Intellectual

properties and laws)
SCI18 7002 HUsznaums 3 | Awuden (Elective Course) 4
mm‘luiag%ugn Juden 3
(Deep-tech entrepreneurs) A Lden (Elective Course) 3 | (Electivep Course)
SCI18 7005 duuun 1 1
180 (Elective Course) 4 (Seminar 1)
douUsEaIang
(Comprehensive
Examination)
37 10 37 10 571 7

I 2 menasanenii 1 un. I 2 mansanedi 2 un. | Ui 2 memsdnendi 3 | un.

A den (Elective Course) 4 | SCI18 7010 Aneniinus 7 | SCI18 7010 Aneniinus 6
WUUgIn (Thesis) UUu9R (Thesis)
SCI18 7006 duuun 2 1
(Seminar 1) gouIneiinug
(Thesis Defense)
SCI18 7010 AN 1TNUS 3
19U9H (Thesis)
LEualASIsINg 1 anus
(Thesis Proposal
Examination)
39U 8 39U 7 371 6

IMUUNUIANTIUARDANANGAT 48 wULAA
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2. WHUNTSANEITZAUUSYYIINGIAEATUNITUINN W ¥

(nsAnws1edvnlaglitinisvindnentdnus)

UAo.2

U9 1 aansenua 3

I 1 mamsnenii 1 | un. | T 1 memsnend 2 un. un.
SCI18 7001 walulaglagiu 3 | SCI18 7003 \Asugenans 3 | SCI18 7004 n¥ndaun 3
wazauan (Up and coming AIviauazanly (Digital {]iyzmuasﬂ;]wmaﬁﬁaﬁaa
technology) economy and beyond) (Intellectual properties and
laws)
SCI18 7002 HUsznaums 3 | Awuden (Elective Course) 4
welulaBdugs Awiden (Elective Course) 3
(Deep-tech entrepreneurs) I uden (Elective Course) 3
SCI18 7005 duxun 1 1
180 (Elective Course) 4 (Seminar 1)
aouUszananug
(Comprehensive
Examination)
594 10 594 10 594 7
I 2 aamsanedi 1 un. | I 2 mamsAnenii 2 un. Ui 2 ananisAnendi 3 un.
Ay uden (Elective Course) 4 | SCI18 7008 awnfia 8 | SCI18 7011 nsAuAIDaTe 7
UndinAny 1 (Graduate UGN
ALden (Elective Course) 3 | Cooperative Education ) (M.Sc. Independent Study)
SCI18 7006 &usun 2 1 ADUNTAUATIIDATE
(Seminar 1) (Independent Study
Examination)
37 8 371 8 371 7

IUUMIBANTIUARANANGAT 50 nein
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UAo.2

3. 49QauIANTINAUNTY (Microbial Innovation)
nsinaunasdsInsinen

1. dn3dgveauIugnen

2. dnIeviesuJuRn1snn9gadiiinen

3. yAnaTfoIslissinvesugaT ineuiieaiauianssy
1den15ITY

o

198
1. msiangaaneitadoidenos
2. MIAILYAR5I9ITady COVID-19

3. msimumansusiUaualagldansidquisunissniavaingdunid

4. mswdnenaiadiludniidesnnqdunidiusiuledin

5. myiaasaiaangdunidiieannsdniauanannziiden

6. msfimumaaANTINMIINqAUVELenanuaULAL

7. meiawaraRndanmaingdunidiiiendnnvurussgems

8

nsmIETanINWeaUESieauANNTAnl ATy
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UAo.2

o 1 = o a N ¢ . . .
AIBYIILNUNTILIBUNDAAUIANTIUIAUNTY (Microbial Innovation)

1. WHUNNFANYITTAUUIYYIINSIAEATUNIUMTIN WL N WU N 2
(Frognedl 1) Widedde : maimungansidadelsandessla@auuusinss 91nnsly
wiAlulag CRISPR/CAS 12

U9 1 aansfnwd 1

I 1 aansenen 2

U9 1 aanshned 3

un. un. un.
SCI18 7001 walulaglagiu 3 | SCI18 7003 \AswgANansATvia 3 | SCI18 7004 niwddums | 3
wazauan (Up and coming uazdnly (Digital economy and {]iyiymaxﬂawwﬁ
technology) beyond) \Aendes (Intellectual
. e o - properties and laws)
SCI18 7002 gUsgnouns 3 | SCI08 9006 HilANAUINEINT 3
Lwﬂiuiaﬁ%uqq finide (Infectious Immunology) SCI08 9010 AaNTau 3
(Deep-tech entrepreneurs) - . WIANI9ATYING
) SCI08 9005 nALiAMvLEAGUAY 3 | (Bioinformatics in
SCI08 9008 lsARnLTaLazean 3 | luanafionuddenie 9a3inen o
3 v A Microbiology)
3091 (Infectious Diseases LaE/19e SCI08 9007 WAUAIIY
and Therapeutic Drugs) NNRATVIN AL UTAERINEN SCI18 7005 & 1 1
(Microbiological and (Seminar 1)
Parasitological Research .
Techniques) GRIUIREA TPl b
(Comprehensive
Examination)
37 9 371 9 37 7
I 2 aamsAnedi 1 un. I 2 mamsAnedi 2 un. | Ui 2 mansdnendi 3 | un.
SCI08 9006 iiAwAWINGIN1s | 4 | SCI18 7010 Ineninus 8 | SCI18 7010 Inendinus | 8
fnudle (Infectious umdaudin (M.Sc. Thesis) uUudin (M.Sc.
Immunology) Thesis)
§C|15 9001{ 53Lﬁau?%'35ww 4 -
ZWBWﬂWﬂ@imiLLWMﬂLLa% (Thesis Defense)
F3INY1 (Research
Methodology in Medical and
Biological Sciences)
SCI05 7682 wilulule 4
walulad
(Nanobiotechnology)
SCI18 7006 &uuun 2 1
(Seminar 1)
L@UBLATITIINYITNUG
(Thesis Proposal
Examination)
37 13 371 8 37 8

IUUMIBANTIUARANANGAT 54 vin
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2. WHUNISANETZAVUTYYIINGIANEATUNIUTN LAY N KUY N 2

(Faee e 2) WTe338 1 nMsHannaIaRnTInNYila Polyhydroxy butyrate (PHB) 3nJa0

widsldiieiaunssuurudeiseauululueng

UAo.2

I 1 aansined 1

U9 1 aansened 2

U9 1 aansened 3

un. un. un.
sc18 7001 walulaglagdu | 3 | SCI18 7003 iAswgeAnans 3 | SCI18 7004 n¥wgdun1 | 3
wazauan (Up and coming Adviauazdnly (Digital {]iyaumt.asﬂg]wmaﬁ
technology) economy and beyond) Aendas (ntellectual
properties and laws)
SCI18 7002 fUsgnaunis 3 | SCl08 9004 wmelulad 4
mm‘luiag%ugn 98un3d (Microbial SCI08 9010 Fansaune | 3
(Deep-tech entrepreneurs) Technology) N99aTIIMNEN
(Bioinformatics in
5CI08 9003 3aT3 N 4| sci04 7605 wanadnTanan | 4 | Microbiology)
201N 334 (Industrial I
Microbiology) (Bioplastic for SCI18 7005 duaun 1 1
Sustainable (Seminar 1)
Development)
aouUszananug
(Comprehensive
Examination)
37 10 378 11 37U 7
I 2 mamsAnedi 1 un. | U2 memsfneii 2 | un. | U 2 ananisAnendi 3 | un.
SCI05 7656 wnAlulagnig 4 | SCI18 7008 @%iv 8 | SCI18 7011 N13AuAI 7
RuauiiAuaznsUsEENALY JuinAne 1 (Graduate daszumnUnudin
474 (3D Printing Cooperative Education I) (M.Sc. Independent
Technology and Study)
Applications)
#ouUaNITunNUsS
SCI02 7642 wAllANTSHheN 3 (IS Examination)
MuATIATIES (Analytical
Separation Techniques)
5C105 7682 unlulule a
walulad
(Nanobiotechnology)
SCI18 7006 duuun 2 1
(Seminar 1)
574 12 374 8 374 7

IUUMIBANTIUARANANGAT 55 vein
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3. WNUNTANETZAUUTYYIINSIANEATUMI TN Wy v

(nMsAnws1edvnlaglaiinisindneninud)
AMMTUNUNIUUSEN LB WAILINELRNI LA UL UNEALALNTERYAANENISTININ

UAo.2

I 1 MmamsAnei 1 un. | 1 memsnenii 2 | un. | U9 1 anansAnendi 3 | un.
sc18 7001 walulaglagdu | 3 | SCI18 7003 iAswgeAnans 3 | SCI18 7004 niwddun | 3
wazauan (Up and coming Adviauazdnly (Digital {]iyaumt.asﬂg]wmaﬁ
technology) economy and beyond) U (ntellectual
properties and laws)

SCI18 7002 fUsgnaunis 3 | SCI08 9003 Ya¥vinen 4

wieluladdugs 9naunIIu (Industrial SCI04 7605 Wanafn 4

(Deep-tech entrepreneurs) Microbiology) Fanmdtewanniisad
(Bioplastic for

SCI08 9001 9a¥vinensydu | 4 | SCI08 9004 wAlulag 4 | Sustainable

UnudinAnw) (Graduate 9aun3e (Microbial Development)

Microbiology) Technology)
SCI18 7005 duxun 1 1
(Seminar 1)
douusvananug
(Comprehensive
Examination)

37 10 378 11 37U 8

I 2 mamshneii 1 un. | 2 memsfneii 2 | un. | U 2 ananisAnendi 3 | un.
SCI05 7656 wnAlulagnig 4 | SCI18 7008 @9 8 | SCI18 7011 N13AuAI 7
RuEuiiAuaznsUsEENALY TuinAne 1 (Graduate daszumnUnudin
974 (3D Printing Cooperative Education 1) (M.Sc. Independent
Technology and Study)

Applications)
#ouUaNITuNUS

SCI02 7642 WANANTWEN 3 (IS Examination)
MuATIATIES (Analytical
Separation Techniques)
SCI05 7682 wnlulule 4
walulad
(Nanobiotechnology)
SCI18 7006 &1 2 1
(Seminar 1)

37 12 378 8 37U 7

IUUMUIBANTIUARDANANGAT 56 M8in
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UAo.2

4. UDPANAWIUNAUNULALIZUUANNY (Renewable energy and storages)
NsYUnAIEIEINNSANEN

1. UnNUZNOUNITATUNGIIU

2. yAansluuTEM ¥38 ansnenmunEIny

3. 139

4. 919156
A9E199ITaN15398
1. s Tandmiuwadiaeniing
2. FPUUAIUALLAZIANSANAUNSI9
3. WUALAES 3o é’aﬁuﬂizqéammizmﬂm
4. syuudrsedihszAugusuLassyuuLeTeTe off grid
5. amﬁé’mﬂisml,wsam%a (Quick charging station)
6. syuuaALaNingvUIA e
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UAo.2

o/ 1 = o [ [
MDY UNTLITUNDYANAIUNALNULAZITZUUNNLNY (Renewable Energy and Storages)

1. wuUNIANEITTAUUS I IMEIAIERTUMN UM WY N WUU N 2

U9 1 aanshnen 1

U9 1 aansened 2

U9 1 aanshne i 3

un. un. un.
SCI18 7001 walulaglagiu 3 | SCI18 7003 \Asugenans 3 | SCI18 7004 n3ndFUN 3
wazauan (Up and coming AIviauazanly (Digital {]iyaunl,l,asﬂgwmaﬁ
technology) economy and beyond) Aendas (ntellectual
properties and laws)
SCI18 7002 fUsgnaunis 3 | SCI05 3017 Biénwseiind 4
mm‘luiag%ugn Jaasu (Basic SCII8 7303 L4ad | 3
(Deep-tech entrepreneurs) electronics) uaIO AN LAy a1 AL
(Solar and Wind Energy)
SCI18 7301 gilvienivesndssns | 4 | crj1g 7302 Sandwmums | 3
nawny (Landscape of sLsffq']uéﬁquqqu SCI18 7005 &uuun 1 1
Renewable Energy) (Materials for Energy (Seminar )
Applications) )
GREEA g
(Comprehensive
Examination)
594 10 39 10 37 7
I 2 menasanenii 1 un. | U2 anemsinendi 2 [ un. | U6 2 anamsAnendi 3 | un.
SCI18 7304 szuufinLAy 4 | SCI18 7010 AneNTinus 7 | SCI18 7010 Anentinus 6
warenieadu (Introduction (Thesis) (Thesis)
to Energy storage and
systems) aauInednus
(Thesis Defense)
SCI18 7006 &usun 2 1
(Seminar 1)
SCI18 7010 AN 1TNUS 3
(Thesis)
L@UBlATISIINYaNUS
(Thesis Proposal
Examination)
37 8 371 7 374 6

NUUNUIBAATIUAAANANGAT 48 WUBAA
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2. WHUNTSANEITZAUUSYYIINGIAEATUNITUINN W ¥
(nMsAnws1eAviaglaifinisyininendnus)

UAo.2

1 mensAnedi 1 | un. | Ui 1 anansRnend] 2 wn. | U1 aemsAneiiz | un
SCI18 7001 walulaglagiu 3 | SCI18 7003 \Asugenans 3 | SCI18 7004 n¥ngdun 3
wazauan (Up and coming AIviauazanly (Digital {]iyaumt.asﬂg]wmaﬁ
technology) economy and beyond) Aeadas (ntellectual

properties and laws)
SCI18 7002 HUsznaums 3 | SCI05 3017 Biénvselind 4
mm‘luiag%ugn \Jeedu (Basic electronics) SCI18 7303 Lwaa | 3
(Deep-tech entrepreneurs) TNV EA LGN RVGREY
SCI18 7302 Fandmsunis 3 | (Solar and Wind Energy)
SCI18 7301 iivimvemasu | 4 | Tdudundanu (Materials
AN (Landscape of for Energy Applications) SCI18 7005 dusun 1 1
Renewable Energy) (Seminar )
aouUszanang
(Comprehensive
Examination)
594 10 594 10 594 7
I 2 aamsanedi 1 un. | I 2 mamsAnenii 2 wn. | Ui 2 mamsAneii 3 | un.
SCI18 7304 syuuAnAy 4 | SCI18 7008 awnfia 8 | SCI18 7011 N1sAuAT 7
wasemudesdiu (Introduction UndinAny 1 (Graduate dasz (M.Sc. Independent
to Energy storage and Cooperative Education 1) Studly)
systems)
AOUNNTAUAIDATE
¥ den (Elective Course) 3 (Independent Study
Examination)
SCI18 7006 duuun 2 1
(Seminar 1)
37 8 371 8 371 7

IUUMIBANTIUARANANGAT 50 vein
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UAo.2

5. uagawmaluladalaudnuaznslduszlevil (Quantum technology)
A1SIN9IUNAIESINITANYD

1
2
3.
a

unUsznounsaumalulagnisusy
uAaNsluusun vive amimdnanunaluladalsud
U9y

919156

A1B819%AVIN5I8

1.

2
3.
4.
5

wialuladmaududusussuunnnundsnuy

syuuduesiagld NV center

n5ldUseleviatn Quantum-derived algorithm 18433579

A15AUMT Quantum state of matter wuuluimematauasdulasnsou

Widedfedu o Adetunmsdandmeusy SanesTiuwazesulueduideeeuiy n13in
Laraas IV dnIoudiy way Nsdeansiiinieusy
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s 1 = = L v ¢
Aregraununsisunegamalulagalsuduuaznisldusslovy
(Quantum Technology and Applications)

UAo.2

I 1 anan1sAnedi 1 un. I 1 aansAnedi 2 un. | A 1 memsfneii 3 | un.
SCI18 7001 wnalulad 3 | SCI18 7003 ipisugAnans 3 | SCI18 7004 N3WdFUN1 3
Tagduuageuran (Up and FAVALAZNITHULINBUIAR {]iyiymaxﬂgmmaﬁﬁ‘htﬂu
coming technology) (Digital economy and (Intellectual properties

beyond) and laws)
SCI18 7002 fUsgnaunis 3
wieluladitugs SCI18 7315 MIATLIT 4 | SCI18 7312 dane3fiuuay | 3
(Deep-tech entrepreneurs) msuiutesdy (Introduction seuRluedudaniousy
to Quantum Computing) (Quantum Algorithm and
SCI18 7310 AMFNUNIY 4 Optimization)
Aertumaluladmoudiy SCI18 7311 nguiAowsn 1 | 3
(Review of Quantum (Quantum Theory ) SCI18 7005 duuun 1 1
Technology) (Seminar 1)
aauUszananIg
(Comprehensive
Examination)
57U 10 374 10 37 7

I 2 aansAnedi 1 un. I 2 amansAnedi 2 un. | 7 2 mamsAneii 3 | un.
SCI18 7313 msiadazanas | 4 | SCI18 7010 Anendinus 7 | SCI18 7010 Aneniinud 6
InenTaA0UAL (Quantum WUUgIn (Thesis) U1UU9R (Thesis)

Sensing and Metrology)
uaL/n3e #ouIneinus
SCI18 7314 n5deanside (Thesis Defense)
ABUAY (Quantum
Communication)
SCI18 7006 duuun 2 1
(Seminar 1)
SCI18 7010 AN 1TNUS 3
yU9n (Thesis)
L@UBlATISIINYaNUS
(Thesis Proposal
Examination)
57U 8 374 7 374 6

IUUMIBANTIUARDANANGAT 48 LEin
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UAo.2

2. WHUNISANEITZAUUS Y INEIANEATUNIUTIA e @
(nMsAnesievlaglaisinasyinaneninus)

I 1 amemsAnendi 1 | un. I 1 aamsAnedi 2 un. | A 1 memsAnendi 3 | un.
SC118 7001 wnAlulad 3 | SCI18 7003 wiswgAansaavia | 3 | SCI18 7004 nIWdduUNIS 3
Tagduuageuran (Up and LAzN13RULAIUIAA (Digital {]iyaunl,l,asﬂg]wmaﬁahﬂu
coming technology) economy and beyond) (Intellectual properties

and laws)
SCI18 7002 AT 3 | SCI18 7315 N1SAUIRULTY 4
HUTENOUNMSHAZANISNEN Aousidioaty (ntroduction SCI18 7312 danesiluway | 3
%quﬂ (Entrepreneurship to Quantum Computing) seuluedudanieusdy
and deep-tech startups) (Quantum Algorithm and
SCI18 7311 ngufimoudiu 1 | 3 | Optimization)
SCI18 7310 ANSNUNIU 4 | (Quantum Theory I)
Aeafumaluladaeusy SCI18 7005 dunun 1 1
(Review of Quantum (Seminar 1)
Technology)
aouUszananug
(Comprehensive

Examination)

39 10 394 10 39 7

I 2 mensane@t 1 | un. I 2 manasdnedi 2 un. | Uit 2 mamsdnendi 3 | un.
SCI18 7313 Myinuazans | 4 | SCI18 7008 anfataudindner | 8 | SCI18 7011 AsAuAIN 7
INeTIAPUAY (Quantum 1 (Graduate Cooperative daszumUnidie
Sensing and Metrology) Education 1) (M.Sc. Independent
WaZ/%30 Study)
SCI18 7314 M5AeansLds
A10UAL (Quantum AOUNITAUAIDETY
Communication) (Independent Study

Examination)
v vdan (Elective Course) | 3

SCI18 7006 &uun 2 1

(Seminar II)

379U 8 37U 8 39 7

IUUMIBANTIUARANANGAT 50 nein
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UAo.2

6. AQAUTANTIUNITARILALNITAATIINNANITUYITY (Sports Innovation and Game
Analysis)

A1SIN9IUNAIESINTANED
INILATIEMNUANITIITUNINSAF S UalLasnan1sAv luU e lneuns onnausewnd,
IngsfaduimfnanuInnssumnensiv

A9 1aN1537
mseenuuuLInnILitetemdedgeoiglunslidinussdriu
mseenuuuLinnssitedesiumsuiaiulumseenidsmevideiauia
MsWaLNgUNsaiAapUaLsTANIWsSeTiTauusiugwasTUsE v
msftmuiaTesdionargunsallumaguadinefidlsaEoss
AukuugUnsainMsinAUssinmeng
mMyRuinnssufieduaiuniseaniidsmeuasinvigunm
NTAUITZUUNITIATIZANANITHIITUAWIUTZLANAN

coO N o iAW Ddh-

ANSNRIUITTUUNISIASIEUTadeNdnarnanisidenynivnluniswladuiwiinelwd
Uszansnn
9. MITelygIUsEAvglunsIAIIZINANITIITURK
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UAo.2

ArRE1eLHUNTITBUNRRaUINNTIUNSANILAZNTAATIETNUdn 1 SUd e Ty

(Sports Innovation and Game Analysis)
1. waunsAnesEauUsy

YIINYIANEATUNIUUNN AU N WUU N 2

U9 1 aanseinen 1

U9 1 aansenen 2

U9 1 aanshned 3

un. un. un.
SC118 7001 wnalwlaglagduway | 3 | SCI18 7003 wAsugeansidvia | 3 | SCI18 7004 ningauns 3
auAn (Up and coming uazdnly (Digital economy {]iyiym,l,axﬂawwﬁtﬁaﬁm
technology) and beyond) (Intellectual properties and
laws)
SCI18 7002 HUsznaums 3 | SCI18 7408 Bianwseiinduas 3
mm‘luiag%ugn mMslgulusunsumpuiInes SCI18 7005 &usun 1 1
(Deep-tech entrepreneurs) o (Basic Electronics and (Seminar )
Computer Programming)
SCI18 7406 N1IAALTIDDNLLUY 3 SCI18 7402 n1sUsehiiumay 3
(Design Thinking) SCI18 7401 @39 MY1U0INT 3 | YAABUANIIONINNNNIY
29NNAINTY (Exercise (Physical Fitness Testing)
Physiology)
aauUszananIg
(Comprehensive
Examination)
594 9 594 9 37 7
I 2 mensanenit 1 I 2 mansanenii 2 I 2 manasanenii 3
SCI18 7006 &usun 2 1 | SCI18 7010 Anetnus 8 | SCI18 7010 Aneiinus 8
(Seminar 1) wUadIn (Thesis) WA (Thesis)
ALden (Elective Course) 3 goudIneinus
(Thesis Defense)
180 (Elective Course) 3
LauelAsesIneinus
(Thesis Proposal Examination)
371 7 59 8 594 8

IUUMIBANTIUARDANANGAT 48 LA
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2. f79ENUHUNTANYITEAUUTYI NI AEATUITNIN WHY U

UAo.2

U1 anamsAnendi 1 | un. | Ui 1 anamsAnendi 2 | un. U 1 aamsAnedi 3 un.
SCI18 7001 wialulag 3 | SCI18 7003 \AsugANans 3 | SCI18 7004 niwdaumsteygn | 3
Tagduuazeuan (Up and faviauazdnaly (Digital LLa%ﬂ{]mﬂﬂﬁLﬁlﬂ’J‘i’J}aﬂ
coming technology) economy and beyond) (Intellectual properties and

laws)
SCI18 7002 fUsgnaunis 3 | SCI18 7408 Budnwselind | 3
welulaBdugs wazn s eulusunsy SCI18 7005 s 1 1
(Deep-tech oufinosilody Basic (Seminar 1)
entrepreneurs) Electronics and Computer
Programming) SCI18 7402 n1sUseiiiutay 3
SCI18 7406 NMIAALT 3 NAFDUALTIANINNNNEG
aankuy (Design Thinking) SCI18 7401 @393N8UD4 3 | (Physical Fitness Testing)
n1500NAaINIY (Exercise
Physiology) A Lden (Elective Course) 3
douusvaIanIug
(Comprehensive
Examination)
594 9 594 9 594 10

U7 2 aamsanedi 1 I 2 mamsAnedi 2 Ui 2 mamsAneii 3
SCI18 7006 duun 2 1 | SCI18 7008 @nfia 8 | SCI18 7011 A1sAUAIDATY 7
(Seminar I1) UndinfAnen 1 (Graduate UV

Cooperative Education 1) (M.Sc. Independent Study)
Ja9n (Elective Course) | 3
AOUNTAUATDATE
Jwuden (Elective Course) | 3 (Independent Study
Examination)
371 7 371 8 371 7

IUUMILANTUAaANANEAT 50 viin
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UAo.2

7. 499AN1399NANAINIEUTTENARIUENTIANINNIINIBLELAWT (Applied Exercise Science in

Fitness and Sports)

A1SN9UNAIEISINTANEN

1.

coO N o b AW Dd

9.

Tningnmaninmsfinikazn1seeniainelssImiieaunasguasenyuy
ALBEIYAIneImMansn1siviuaznseendineUssinaudguaimuagaluasin
ARNARUAUANTIANINNNNEUTEIIAUIRRILaZalLasAN

Y

e

ALY UAUAMUTEIN09ANINIASTTUAZION YL

<

a 3

USmseudaunnuazaluasiun
JHnaeudiuyanaUsEgudaun nuarallasim
A3 919138

Y

eXpe @

3

gsfdumIMuAugaUnLazaluas AT
MMSYNUIEN startup AuLAIDIEBLNNG

f19819992UaN15998

wonN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

uavesmFlnussiuisiminduuusasiiideaussanmvenie
AINUABINITNNETTING AL FULUUAINTIUTENINMTUYITUNARan 1L TEAUN1TUYTY
uavesmFnussiusuuitsifuuarsiindetmiinuuudaiuiidsasonumsvesialily
tnAwned
Jadensdnlonarynsisniedalaludrnisindonvesinfungoatuda: Suunaiu
funtensiay
anwugdndiuwaresfusznouvessnelulniuivsgeassauienivulve: n15ANYILTY
\WiBulEusEnINsERUeEkAZsYAUNad 159N TU YTy
navesnseendsmenuuuelsdaluannnssseendioundsnisooniidanieuuuusafui
froasdusznovitngludveiminduiu
msasuvussuanuaunsatunsduinfwnedviensuadasay
naveInsEnfIsLTLLAENITIAR DTk ULIaNIBII zasTiddendend i deuazaay
aavawaadIdhlutnimuuniiudu

NAYBINHNTULUU Lod Lo Adfifineannuagesiilunsidudm
Jaoiifinarormnuddlavesfuilnalunmslivinamsuue farufvesqusfinua
nsdansudanssumenalulaglugnannssuinm
winnssusaznisldnuaniziuvesgunsaiing

Hadeiiierdestuianssumemeluguds

AUNINBlaYRIAUAMUS NN TARLUAYRIENNTN
UszavravesnsiindiuyanasionsiUdewiruafdhufanssumianie
dnwaizvesiiinaeudiuyanadiuszaunudisa
fuaniseontdsmedmiuaiiand e
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UAo.2

A79E19UHUNTTUNDAAN1T0RNMAINIEUTLENARIUENTIANINNNIBUALARD

(Applied Exercise Science in Fitness and Sports)

1. wUNIANEITTAUUS I IMEIAIERTUMN TSN WKL N WUU N 2

U9 1 aansfnwd 1

U 1 avansenen 2

U9 1 aanskne i 3

un. un. un.
SC118 7001 inAlulagtagiu 3 | SCI18 7003 \A5ugANanIAava 3 | SCI18 7004 niwddunwlaan | 3
wagauAn (Up and coming uazdnly (Digital economy L.Laxﬂgwmaﬁtﬁlaﬁm
technology) and beyond) (Intellectual properties and
laws)
SCI18 7002 E:{Ui%ﬂaﬂﬂ’ﬁ 3 | SCI18 7411 n1999nbuU 3
mm‘luiag%ugn TUSHATUNATUANTION TN SCI18 7414 M3uIMIAUL 3
(Deep-tech entrepreneurs) NMBwazAW (Program Design guamuaiun (Fitness and
in Fitness and Sports) Sports Center Administration)
SCI18 7412 mMsHnAundass | 3
WaZANITONN (Strength sci18 7410 msilugfnaeudiu | 3 | SCI18 7005 duuwn 1 1
Training and Conditioning) yAAa (Personal Training) (Seminar 1)
douUsEaIanug
(Comprehensive Examination)
594 9 594 9 37 7
I 2 aamsanedi 1 un. I 2 mamshneii 2 un. B 2 amansAnedi 3 un.
SCI18 7415 Tagun1samsu 3 | SCI18 7010 Aneniinus 8 | SCI18 7010 Aneniinus 8
ANTTONINNNYUAL TN WUugin (M.Sc. Thesis) UUUTR (M.Sc. Thesis)
(Nutrition for Fitness and @oUINYINUS
Sports) (Thesis Defense)
SCI18 7413 UinNITULAY 3
wAluladauaLTINNIN
NPT RNBLAZ AR
(Technology and Innovation
in Fitness and Sports)
SCI18 7006 dusun 2 1
(Seminar 1)
L@UBLATITIINYITNUG
(Thesis Proposal
Examination)
37 7 371 8 374 8

IUUMIBANTIUAADANANGAT 48 LEin
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. WNUNsAnEIsEAUUSYY INenAERsumUain W ¥ (MMsAnesedvalagliginnsiin

Ingriinus)
U 1 mamsAnenii 1 | un. I 1 aamsAnedi 2 un. I 1 amamsAneii 3 un.
SC118 7001 wnalwlaglagduway | 3 | SCI18 7003 wWsugAnansidvia | 3 | SCI18 7004 ninddumelaan | 3
au1AR (Up and coming uazdnly (Digital economy LLaxﬂamwﬁLﬁm%m
technology) and beyond) (Intellectual properties and
laws)
SCI18 7002 HUsznaums 3 | Avuden (Elective Course) 3
welulaBdugs Awuden (Elective Course) 3
(Deep-tech entrepreneurs) Iy wden (Elective Course) 3
SCI18 7005 duun 1 1
180 (Elective Course) 3 (Seminar 1)
aouUszananug
(Comprehensive
Examination)
374 9 374 9 571 7
I 2 aansAnedi 1 un. I 2 smamsAnedi 2 un. I 2 mamsAneii 3 un.
ALden (Elective Course) 3 | SCI18 7008 @ndataudin@nyy | 8 | SCI18 7011 MIAUAIDaTE 7
1 (Graduate Cooperative UG
ALden (Elective Course) 2 | Education I) (M.Sc. Independent Study)
Jd9n (Elective Course) 2 gouasinud
(IS Examination)
SCI18 7006 &usun 2 1
(Seminar II)
374 8 378 8 37U 7

IUUMIBANTIUAADANANGAT 48 A
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8. WIAANTITAATILTINUNVUES (Advanced Geospatial Analytics)
A1FIUNAIENSINTTANED
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flagaunun1siuNena Advanced Geospatial Analytics

1. WHUNITANYITTAUUTRYE

UAo.2

NIMNYIANFATUNIUUDNN WHY N UUU A 2
I 1 anansAnedi 1 un. | U1 aemsAnedi2z | un | UE 1 memsEnendi a0 | un.
SCI18 7001 malulad 3 | SCI18 7003 AswgAEns 3 | SCI18 7004 NSWEFUNI 3
Tagduuazeuan (Up and faviauazdnly (Digital {]iyaunl,LaxﬂawwﬁLﬁm%m
coming technology) economy and beyond) (Intellectual properties
and laws)
SCI18 7002 fUsznaunis 3 | SCI18 7502 MsiAsiuay | 3
welulaBdugs Fuundeyadin Optical, SCI10 6811 Wlawnsuwms | 3
(Deep-tech entrepreneurs) Multispectral, Thermal, %u::uml,tazmia%ﬂmuuﬁwam
wae Hyperspectral Sensors 3 45
SCI18 7501 Msuszynd 14 3 | (Analyzing and (Advanced digital
%a;ga Optical ez SAR 311 classification Technics for photogrammetry and 3D
ALY Optical, Multispectral, modelling)
(Application of Optical and Thermal, and
SAR satellite image) Hyperspectral data) SCI18 7005 duun 1 1
(Seminar 1)
SCI10 6812 NTIATITN 3
SéTa;J“aL%aﬁyuﬁ%uqq douusvaIanIug
(Advanced Spatial Data (Comprehensive
Analysis) Examination)
371 9 371 9 371 7
I 2 aanisAnedi 1 un. | W2 memsfneii2z | un | UF 2 memsEnendi 3 | un.
SCI18 7303 waauaweniing | 3 | SCI18 7010 Inednus 8 | SCI18 7010 Anednus 8
LAZNANIUAN u1Uudin (Thesis) WUUgIn (Thesis)
(Solar and Wind Energy)
AUINYINUS
SCI18 7301 Hiivimives 3 (Thesis Defense)
NaIUNAkNY (Landscape
of Renewable Energy)
SCI18 7006 duuun 2 1
(Seminar II)
L@UBLATITIINYITNUG
(Thesis Proposal
Examination)
594 7 594 8 594 8

IuUMILANTWARANANEGAT 48 wULin
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2. WHUNISANEITZAUUS Y INEIANEATUNIUTIA e @

(nsAnws1edvnlaglainsyindInginus)

UAo.2

I 1 mamsAneii 1 un. | 1 memsneii 2 | un. | Ui 1 anansAnendi 3 | un.
sc18 7001 walulaglagdu | 3 | SCI18 7003 iAswgeAnans 3 | SCI18 7004 n¥wgdun1 | 3
wazauan (Up and coming Adviauazdnly (Digital {]iyaumt.asﬂg]wmaﬁ
technology) economy and beyond) Aendas (ntellectual

properties and laws)
SCI18 7002 fUszneunis 3 | SCI18 7502 MsAAsIei 3
welulaBdugs wazdLundayaan SCI10 6811 Wllawnsa | 3
(Deep-tech entrepreneurs) Optical, Multispectral, m%ﬁﬁy’uqauazmsa%ﬂ
Thermal, wag WUUI104 3 R
SCI18 7501 miiJizEgﬂm‘I‘ff 3 | Hyperspectral Sensors (Advanced digital
%a;ga Optical ez SAR 311 (Analyzing and photogrammetry and
Afien (Application of classification Technics for 3D modelling)
Optical and SAR satellite Optical, Multispectral,
image) Thermal, and SCI18 7005 duuun 1 1
Hyperspectral data) (Seminar 1)
SCI10 6812 NTAATIEN 3 | aeuUszanaANg
%’a;&at.%aﬁuﬁ%uﬁa (Comprehensive
(Advanced Spatial Data Examination)
Analysis)
371 9 37 9 374 7

B 2 mamsdinunii 1 un. | Ui 2 memsAnendi2 | un. | Uil 2 memsAnendi 3 | un.
SCI18 7304 szuunniAy 3 | SCI18 7008 @wna 8 SCI18 7011 ASAUAT 7
wasemadeadiu Undinfnen 1 (Graduate faszumUudin
(Introduction to Energy Cooperative Education 1) (M.Sc. Independent
storage and systems) Study)

SCI18 7303 wwaduaseniing | 3 AOUNTAUAIDATE
LarNasILaN (Independent Study
(Solar and Wind Energy) Examination)
SCI18 7301 pilvimives 3
WHNUNALNY (Landscape
of Renewable Energy)
SCI18 7006 &1 2 1
(Seminar 1)
371 10 37 8 391 7

IUUMIBANTIUARDANANGAT 50 nein
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9.

UAo.2

uagan15UszenANIsIsEuvaATRMAENITIRTIZdayaNTIneA1En s
(Applied Machine Learning and Scientific Data Analysis)
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13.
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msduasziiianiuganiauaudanimy

nsmdundlunisiiunanuideulaiidesnis (handuilan szegnnaduiign Jsgnda
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Yoyafilésusyymuuy real-time

286



Arvgeunun1sitsunegan1sUszenAn1siauivadaTaazn1silazidayanieineassans

UAo.2

(Applied Machine Learning and Scientific Data Analysis (AML-SDA))

1. wUNIANEITTAUUS I IMEIAIERTUMN TSN WKL N WUU N 2

Y9 1 AmansAne® 1

U9 1 mansRned 2

Ui 1 amAnsAnen? 3

un. un. un.
SC118 7001 walwlaglagiuuay | 3 | SCI18 7003 ifsugAanshava 3 | SCI18 7004 nswdAundyan | 3
auAn (Up and coming wazdinly (Digital economy and wagnguefiieades
technology) beyond) (Intellectual properties and
laws)
5C118 7002 ffUsznaunis 3| sci1g 7510 mavihunilesdoya 3
winlulagiug MINUIneAEns (Scientific SCI18 7512 nsiseuives 3
(Deep-tech entrepreneurs) Data Mining) Lﬂ?@ﬂﬂﬁzqﬂﬁ (Applied
- . . Machine Learning)
SCI18 7508 AUAAAAIUTTYNA 3 aa -
. : SCI18 7511 adfkazsziau 3
dwsulyausesivg (Applied an o P o y
Vathematics for Arificial 'Jﬁmi’smi']wsuaga (Statistics SC|1§ 7005 duun 1 1
and Data Analysis Methods) (Seminar 1)
Intelligence)
SCI18 7509 nstusunsulwsou 3 AouUszananTINg
onsfuiandsinermans (Comprehensive
(Python Programming for Examination)
Scientific Computing)
594 12 594 9 594 7
U 2 mamsAnedl 1 un. I 2 mamsAnud 2 un. Uit 2 mansAnedl 3 un.
SCI18 7513 Usysyrusehivg 3 | SCI18 7010 Ineniinwus 8 | sCI18 7010 Ineniinus 8
dmsunisunnduazng unUnudie (M.Sc. Thesis) 1 Uaudin (M.Sc. Thesis)
@15135846% (Al for Biomedicine
and Healthcare) aeuineniinug
(Thesis Defense)
SCI18 8502 HaloAnassAuAs | 3
UTzLan vIRINIShvduas
AanLmesIViAY (Selected
Topics in Medical Image
Processing and Computer
Vision)
SCI18 7006 &uwun 2 1
(Seminar 1)
LEUBlATITIINY NS
(Thesis Proposal Examination)
594 7 594 8 594 8

IUUIANTIUARANANGAT 51 wULAn
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UAo.2

2. BAUNSANENTZAUUSYYIINBAEATUNIUMTN WY ¥ (M135ANEI31e3vlagliginsiin
Inendnus)

i 1 mMansAnudi 1 un. I 1 man1sAnedi 2 un. U 1 aan1sdnedl 3 un.
sci18 7001 walulaglagduway | 3 | SCI18 7003 iAsugAanshvia 3 | SCI18 7004 n3ndFUN1 3
8au1As (Up and coming wazeinly (Digital economy and {]tgﬁgm.l,axﬂ{]wmaﬁlﬁm%'ad
technology) beyond) (Intellectual properties

and laws)
5CI18 7002 {Usznaunis 3| sci18 7510 maviunilesdeya 3
winlulagiug MINUINeAEnT (Scientific SCI18 7512 Msi3euives 3
(Deep-tech entrepreneurs) Data Mining) Lﬂ?@ﬂﬂﬁxqﬂﬁ (Applied
- . . Machine Learning)
SCI18 7508 AalmFamnIUsTaNg 3 as ~
. : SCI18 7511 adfuazszilou 3
duiulayeyruseavg (Applied as o ‘v - Y
Mathermatics for Artificial aﬁmﬁmﬂwmaga (Statistics SCIlg 7005 dusiun 1 1
and Data Analysis Methods) (Seminar 1)
Intelligence)
SCI18 7509 nstusunsulwsou 3 AouUszananTINg
Wonsamnaddinenmans (Comprehensive
(Python Programming for Examination)
Scientific Computing)
594 12 574 9 594 7

U 2 mamsAned 1 un. I 2 mamsAnud 2 un. Uit 2 mamsAned 3 un.
SCI18 7513 Jeygyrsehing 3 | SCI18 7008 anfataudinfinur 1 | 8 | SCI18 7011 MsAuAINDasy 7
FusunIsunvguaz s (Graduate Cooperative UUaudin
@151384g% (Al for Biomedicine Education 1) (M.Sc. Independent Study)
and Healthcare)

o #ouansanus
SCI18 8502 MUDANATIAIUNIT 3 (IS Examination)
UTzLan vIRINIsinvduas
AaNLmesIViAY (Selected
Topics in Medical Image
Processing and Computer
Vision)
SCI18 8504 ¥9aAnAIINIENIg 3
Aaszvideyasusyend
(Selected Topics in Applied
Data Analysis)
SCI18 7006 &y 2 1
(Seminar 1)

574 10 574 8 574 7

IumiILinTUAaAaNgns 53 vuin
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UAo.2

10. ua@amsf%ﬂué""mmmam%—m‘immam% (Science-Mathematics Learning Innovation)
nsinaunasdsInsinen
asiidaudsivglunisysaunsmeluladuazineimansuazadnmans tiloasng
uinnssunisdsuddmivldaidluieadou uasndonflazihinaluladiiddazAatuluouianan
Usggndlunisdnnisiseunisasuls

Arag1eiadanuldy
1. msduasunadugnininisdoulasnisussyndlddentsasulugunuudianisnig
Weeansialoudss
2. msduaSunadugrsmmamsiiounisnuasiaans Taonslidemsaounassuuuumsaoud
GHE

3. msUszendldianssudeasunisieuiuenieaseulusuuung q iWenyulaSunadugns
NN

289



UAo.2

ArvgeunuN1siEEuNagan1steuiIneAans-adina1ans

(Science-Mathematics Learning Innovation)

1. wUNIANEITTAUUS I IMEIAIERTUMN TSN WKL N WUU N 2

U 1 amamsAned 1 un. I 1 amamsAnud 2 un. Uit 1 mamsAnedl 3 un.
SC118 7001 walwlaglagiuuay | 3 | SCI18 7003 ifsugAanshava 3 | SCI18 7004 NSWEAUNS 3
2u1An (Up and coming wazdinly (Digital economy and {]igiyﬂl,l,asﬂgwmﬂﬁﬁ'uﬂu
technology) beyond) (Intellectual properties and

laws)
SCI18 7002 HUs¥NaunIs 3 | SCI18 7601 ns3ivalulad 3 | denFeuivmumuiiugiu 1
mﬂiuia@%uqa (Technological Literacy) edveolud
(Deep-tech entrepreneurs) SCI18 7604 UNNUNIUNIS a4
SCI18 7602 sa¥dendvia 3 | adamansiugiu (Review of
SCI18 7603 NILUIUNITAALA 1 | dusun1siseunisaeu (Digital Basic Mathematics)
PonLUUdMIUAg (Design Media Development for SCI18 7605 uvmumMunILAl | 4
thinking for educators) Education) ‘ﬁug’lu (Review of Basic
Chemistry)
SCI18 7606 UNVNIUNIUN 4
FrAvenitugiu (Review of
Basic Biology)
SCI18 7607 UNNUNIUNN a
Wﬁﬂﬁﬁugm (Review of Basic
Physics)
SCI18 7608 UNNUNIUNN a
Inenenansily
(Review of General Science)
douuszanu;
(Comprehensive
Examination)
594 7 574 9 574 7

i 2 nMansAnudi 1 un. I 2 mMan1sAnedi 2 un. U 2 man1sinedl 3 un.

Jyud8n (Elective Course) 4 | SCI18 7010 Anelinus 8 | SCI18 7010 Inefinug 8
unUnddie (M.Sc. Thesis) 1 Uaudin (M.Sc. Thesis)
A uden (Elective Course) 3
gouinendnus
SCI18 7007 dunwn1siseus 2 (Thesis Defense)
Ineneans-adnans (Science-
Mathematics Learning Seminar)
LEUBlATISIINYITNUS
(Thesis Proposal Examination)
574 9 574 8 574 8

IuUMILANTWARANANEGAT 48 wULin
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2. BHUNITANBITEAUUTYYIINGIAIEATUNITMAN WY ¥ (N15ANYITI83v1laglailinasvin

Inerdnus)

U 1 aan1sAnedi 1 un. i 1 aMan1sAnedi 2 un. U 1 aan1sdned 3 un.
sci18 7001 walulaglagduway | 3 | SCI18 7003 wwiswgenanshvvia | 3 | SCI18 7004 niwdFun1atyay | 3
au1An (Up and coming wazdnly (Digital economy LLazﬂgwmaﬁLﬁm%m
technology) and beyond) (Intellectual properties and

laws)
SCI18 7002 fUsznaunis 3 | SC118 7601 msiinalulad 3
wieluladugs (Technological Literacy) eniFewivmumiuitug 1
(Deep-tech entrepreneurs) sedvweluil
SCI18 7602 Msadsdondsia 3 | SCI18 7604 UNNUNIUNIA 4
SCI18 7603 NSLUIUNTAALTS 1 | dwsunisiSeunisaeu (Digital ﬂaimmam%‘ﬁugm (Review of
oanuuUdmIuAg (Design Media Development for Basic Mathematics)
thinking for educators) Education) SCI18 7605 unnumunaweil | 4
‘ﬁug’lu (Review of Basic
Chemistry)
SCI18 7606 UNNUNIUNN a
FAnenitugiu (Review of
Basic Biology)
SCI18 7607 UNNUNIUNN a
Wﬁﬂﬁﬁugm (Review of Basic
Physics)
SCI18 7608 UNNUNIUNN a
Ineeansily
(Review of General Science)
doulssiianIug
(Comprehensive
Examination)
574 7 374 9 574 7

Ui 2 mamsAnedl 1 un. U 2 mamsAnmd 2 un. Uit 2 mamsAned 3 un.

A uden (Elective Course) 4 | 3 den (Elective Course) 4 | SCI18 7011 nmMsAuABasy 7
EaN [
A uden (Elective Course) 4 | 3den (Elective Course) 4 | (M.Sc. Independent Study)
SCI18 7007 dunwn1siseus 2 douanslinug
AAIENS-ALnATERS (IS Examination)
(Science-Mathematics Learning
Seminar)
574 10 374 8 574 7

IUUMILANTIUARANANEAT 48 Vin
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11. ua@aﬁ%agu‘lwmasuﬁ'ﬁmiw (Medicinal Plant Science and Innovation)

A1SN9UNAIEISINTANEN

1. dnvnmslunihienunasy 019 d1NNUANENTINNTEIMTLAZET BIANITINEYNTTY

NFUINIMIANTNITUANEG NTENTIEATITUAY

UAo.2

2. WmhIdeuagimnsdndagiluniigauniaenyuisiugsianIuemsiEsy 1h3esdend
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12.
13.
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mTenagimugrivesasaraiivasulnsiunng luiuludengs
m'ﬁmaauqmé Anti-oxidation and Anti-inflamation suaﬂﬁsuaaguvmi
msibuarimLg i udouuafidoanarsatiniivasulng
meATenazimuiaioguan
nTeuasinwayulnslunmsdesiuwassnwingueinisumnivedn
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mATenazimunayUlnsfioanainssnauananzdeide
anansaftnannssfienseidorielsaluauos

[
o a

masuagimuayulnslunmstestusasShwilsaduuazusisaduwazvious

292



ArvgeunuNsiTsuNaRaInemansNyayulnsuazuinnssy

(Medicinal Plant Science and Innovation)

1. WHUNNSANYITTAUUIYYIINSIAEATUMI VTN WY N KUY N 2

Wadadnendnus: n1sddsuazimuNvaulwsien1sdauaiuanssauzvainduile

UAo.2

U9 1 aansened 1

U9 1 aansened 2

U9 1 aansAned 3

un. un. un.
SC118 7001 wialulagUagdu 3 | SCI18 7003 \Aswgeansivvia | 3 | SCI18 7004 ningduna 3
wazauIAs (Up and Coming uazdnly (Digital Economy ﬂzyiy'm,asﬂgwmaﬁ
Technology) and Beyond) Aedas (Intellectual
Properties and Laws)
SCI18 7002 fusznaun1s 3 | SCI15 9002 wadialunsdnw | 2
Lwﬂiuiaﬁsg’uqq n1seengsNIsTInInwe ity 102642 watlAn1shen 3
(Deep-tech Entrepreneurs) ﬁﬁgulWi (Techniques for maaiATIgs
Studying Biological Effects (Analytical Separation
SCI15 9001 seLdauidi9eve | 4 | of Medicinal Plants) Techniques)
INYFERINITUNNIUAY
Y338 (Research SCI15 9003 UNUINTVDING 4 | SCI18 7005 duuun 1 1
Methodology in Medical and ayulnsson1svnuYes (Seminar 1)
Biological Sciences) nmMenywdwaslsaduldgu
(Role of Medicinal Plant in douUsEIIanNg
Human Body Function and (Comprehensive
Health Disease) Examination)
374 10 37 9 371 7
U 2 anAnsAnedi 1 un. I 2 mamshnunii 2 un. | Ui 2 mamsnendi 3 | un.
SCI18 7401 &33IM81n1390n 3 | SCI18 7010 Aneniinus 8 | SCI18 7010 Anednus 8
Ma4n1e (Exercise Physiology) 1vUH (M.Sc. Thesis) wUa9s (M.Sc. Thesis)
SCI18 7402 nsUssiiiuuay 3 douing1anus
NAFDUANTTONINNENEY (Thesis Defense)
(Physical Fitness Testing)
SCI18 7006 &uun 2 1
(Seminar I1)
L@UBLATITIINYITNUS
(Thesis Proposal
Examination)
374 7 594 8 594 8

IUUMILANTUAaANANEAT 49 Yiein
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2. WHUNI5ANEITEAUUT YYD

AIng1inus)

O

Wadaanstinus: nsfnwanunanratgvesnssNyayulnsnsignsduveluaiisenugideyn

3
4 a

s

UAo.2

ANYIAEATUNIUUNN WY ¥ (N15ANEI518391 Laeldiinns9in

NNy
B 1 anansAned 1 un. | U1 memsfnenii2 | un | B8 1 memsAneniiz | un.
sC118 7001 wnalwlagtdagluuwae | 3 | SCI18 7003 wAswgenans 3 | SCI18 7004 NINEGAUNIS 3
au1An (Up and Coming AIviauazialy (Digital ﬂagapuaxmgwmaﬁ
Technology) Economy and Beyond) Aedas (ntellectual
Properties and Laws)
SCI18 7002 HUsgnauns 3 | SCI15 9006 WenwiAll q
weluladdugs Uszend (Applied SCI15 9008 Wtetaglu | 4
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